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NONTHROMBOTIC PULMONARY ARTERY EMBOLISM: IMAGING 

FINDINGS IN  INORGANIC PARTICULATE EMBOLISM

Authors: Alberto Ibáñez Ibáñez, Ricardo Ródenas Lozano, David Caldevilla Bernardo, María Isabel Tercero Azorín, 

Ángela Fernández López, Cristina López Cárceles.

LEARNING OBJETIVES:
1) To emphasize the imaging findings of nonthrombotic pulmonary embolism.

2) To expose the different radiological techniques in their diagnosis as well as the most suitable

BACKGROUND:
Polymethylmethacrylate (cement) injection within a vertebral body is a widely used technique in patients with vertebral fracture and kyphosis. Paravertebral 

cement leakage is not a rare complication after percutaneous vertebroplasty and can be seen through the needle tract, prevertebral soft tissue, spinal canal, 

adjacent intervertebral disk, prevertebral or epidural veins, and metameric artery. Although pulmonary cement embolism was reported to be an infrequent

complication, after percutaneous vertebroplasty in osteoporotic vertebral compression fractures. Another iatrogenic cause is endovascular treatment of 

arteriovenous malformations and fistulas. The embolic agent may escape to the systemic circulation via a drainage vein of a dural fistula. Onyx can be seen

within the lumen pulmonary artery. Other causes of inorganic particulate embolism include talc, mercury, iodinated oil, glue, radiotracer, silicone, cotton, and 

hyaluronic acid embolism. 

FINDINGS/PROCEDURE:
The two main radiological tests in the urgent area are chest radiography and angio-CT. Ventilation-perfusion scintigraphy and angio-MRI are usually options "of 

the day following".

Chest radiography is the initial study in patients we suspect pulmonary artery embolism. Its main use is the exclusion of alternative diagnoses ( for instance, 

pneumonia, pleural effusion), making CT angiography unnecessary. In chest X-rays, we see tubular areas of branching linear opacities with the same UH 

(Hounsfield units) to polymethylmethacrylate intervertebral discs.

However, angio-CT is the image technique of choice for the diagnosis of pulmonary artery embolism, because it has high sensitivity and specificity for diagnosis 

and high negative predictive value for exclude it. It assesses the pulmonary parenchyma and the rest of thoracic structures, being able to clarify diagnoses

alternative, and allows orienting the prognosis, identifying high-risk pulmonary artery embolism with hemodynamic repercussion, too. 

The protocol we follow is: 50-80 cc of high-concentration non-ionic iodinated contrast, followed by 50 cc of saline, both at a flow rate of 4-5 cc / s. 80-120 kVp

according to BMI. Ideally in inspiratory apnea, a complete chest acquisition is obtained in a caudocranial direction, with the bolus detector (ROI) in the

pulmonary artery, at 150-180 UH

Imaging findings in radiography and CT show defect of intraluminal retraction, such as, tubular areas of branching linear opacities filling the pulmonary artery, 

can obstruct all the light, usually with increased caliber of the vessel, or obstruct the flow only partially, in localization central or eccentric. And the aspect more 

relevant is that defect has the same UH to polymethylmethacrylate intervertebral discs (1700 UH). Cement in the perivertebral región and in the venous

plexus at the level of the spine are clues.

The presence of triangular morphology and pleural base opacities in the lower lobes is the parenchymal finding most frequently associated with pulmonary

artery embolism, but non specific of nontrhrombotic pulmonary artery embolism. The overload of the right ventricle is the main predictor of mortality in 

hemodynamically unstable patients. Its translation in angio-CT is: Right ventricle / left ventricle ratio> 1; dilation of the azygos vein; deviation of the

interventricular septum to the left; increase in the caliber of the pulmonary artery in relation to the aorta; contrast reflux to the suprahepatic veins.

CONCLUSION:

Patients with nonthrombotic pulmonary embolism may present with a wide spectrum of clinical symptoms ranging from asymptomatic cases to death. 

Therefore, early diagnosis of nonthrombotic pulmonary embolism and differentiation from thrombotic pulmonary embolism is crucial for the patient’s life

expectancy, clinical prognosis and the different treatments.

Anticoagulation therapy is recommended for 6 months to prevent further thrombus formation due to the thrombogenic nature of cement.

Cement embolism: Angio-CT images (figures A, B and C) in pulmonar parenchyma window (figure A) and in bone window (figures B and C) settings reveal

tubular dense focus in the left upper lobe PA ( yellow arrow) and segmentary branche of the left and right upper lobes PA (green arrow).

Dorsal column CT without intravenous contrast, in bone window, (figure D) shows postsurgical change with osteosynthesis with screws and kyphoplasty

cement in D9, and leakage into external vertebral venous plexus (red arrow).

A B C D



MESENTERIC VEIN THROMBOSIS AS A RARE CAUSE OF SMALL BOWEL ISCHEMIA

Principal CT features and differential diagnoses

C. González-Carreró Sixto, F. J. González Sánchez, S. Sánchez Bernal, J. Azcona Sáenz, A. A. Cardín Pereda, E. Herrera Romero

One of the most challenging abdominal diseases:

- Nonspecific symptoms (most frequently consisting of abdominal pain)

- Lack of specificity of the laboratory data

Any delay in diagnosis worsens the prognosis. Making the diagnose before

ischemia occurs is the most important factor in patient outcome.

Recent developments in imaging techniques have led to better visualization of

mesenteric vessels. Now multidetector CT is the modality of choice.

BOWEL ISCHEMIA

ARTERIAL VENOUS5 – 15 %80 – 95 %

SMA thrombosis

OCCLUSIVE
NON 

OCCLUSIVE

Low-flow states
Myocardial infarction

Congestive heart failure

Renal / Liver disease

Cardiac surgery

Arrythmia

Shock

SECONDARYIDIOPATIC

Increased awareness of 

predisposing disorders

Growing ability to diagnose them

Primary hypercoagulable states

Prothrombotic disorders

Myeloproliferative neoplasms

Cancer (most likely liver and pancreas)

Diverse inflammatory conditions

Recent surgery

Portal hypertension

Miscellaneous (contraceptives, pregnancy)

ANATOMY 

REMINDER

Fig. 4. Durán R, Denys A, Letovanec I, Meuli

R, Schmidt S. Multidetector CT Features of 

Mesenteric Vein Thrombosis. RadioGraphics, 

Sep-Oct 2012; 32 (5): 1503-1522. 

SMV

EV

IMV

PV

SMA stenosis

Fig. 2. Hypoperfused and dilatated

proximal ileum. Mesenteric venous

gas (arrow) and pneumatosis

intestinalis (arrowheads). Features

consistent with intestinal ischemia.

Fig. 3. Filling defects in the superior

mesenteric artery lumen (arrows)
Fig. 1. Dilatated cecum 

with thin and low 

enhancement walls 

(arrowheads). Vasculature 

persists permeable.

MURAL SIGNS VASCULAR SIGNS

EXTRAMURAL 

NONVASCULAR 

SIGNS

Fig. 8. Portal and MSV

filling defect.

Fig. 10. Engorgement

and enlargement of SMV

branches.

Fig. 9. Venous collateral

circulation.

Fig. 12. Mesenteric fat edema.

Fig. 13. Ascites.

Fig. 11. Porto mesenteric

venous gas.

Fig. 14. Bowel dilatation and pneumatosis

intestinalis (arrowheads) and porto mesenteric

venous gas (arrow).

Fig. 5. Target / Halo sign. The mucosa

and muscularis propria are separated

by a ring of low attenuation due to

submucosal edema.

Fig. 6. Pneumatosis intestinalis.

Fig. 7. Bowel wall thickening. Proximal

ileum hyperdense thicked walls with

mesenteric edema and venous filling defect

in the porta extending to the SMV.



FOREIN BODY IN ABDOMINAL CAVITY: BEZOAR
MdC.Ojados Hernández, L. Abenza Oliva, L. Alemañ Romero, A. Puerta Sales, E. Alías Carrascosa, P. Alemán Díaz. 

HGURS. Murcia

Learning objectives
- Analyze bezoar as a cause of intestinal obstruction
- Describe the CT findings of gastrointestinal bezoar
- Analyze bezoar as a cause of intestinal obstruction
- Describe the CT findings of gastrointestinal bezoar
- Analyze the most frequent pit falls

Background
The intestinal obstruction is a very prevalent disease in the
emergency services. Bezoar is one of the most infrequent cause of
intestinal obstruction.

A bezoar is a concretion of poorly digested foods that are formed
and often remain in the stomach. Sometimes part of a bezoar may
pass from the stomach to the small intestine, become impacted,
and cause intestinal obstruction.

Findings / Procedure
The most frequent clinical presentation is intestinal obstruction. The typical
CT aspect of a bezoar is that of an intraluminal mottled-appearing mass with
soft-tissue density that contains air bubbles in its interstices and is located at
the site of the obstruction.

The fundamental pitfall of the bezoar are feces. Bezoar`s CT appearances
are frequently similar to the "small bowel feces sign". Bezoars are most
commonly rounded in shape with an encapsulating wall, while small bowel
feces tends to be more in tubular shape without encapsulating wall.

Conclusion
Bezoar is an uncommon cause of intestinal obstruction, however, it
is necessary to know its characteristics by image and take into
account the most frequent pitfalls.

Bibliography
- Marcelo F. K, Rosado-de-Christenson ML, Sabloff BS, Moran CA, Swisher SG, Marom EM. Role of

imaging in the diagnosis, staging, and treatment of thymoma. RadioGraphics 2011; 31:1847–1861.
- Nasseri F and Eftekhari F. Clinical and radiologic review of the normal and abnormal thymus: pearls and

pitfalls. RadioGraphics 2010 30:2, 413-428.



PNEUMOTHORAX: WHAT THE RADIOLOGIST MUST DO AND THE SURGEON MUST KNOW.
MdC. Ojados Hernández, L. Abenza Oliva, E. Alías Carrascosa, L. Sánchez Alonso, MF. Cegarra Navarro, P. Alemán Díaz. 

HGURS, Murcia

1

Learning objectives

✓Indications of chest x-ray and CT in pneumothorax urgent.

✓Know information that the surgeon need to know.

‣ Pneumothorax, the presence of air within the pleural space, is considered to be one of the most common forms of thoracic disease.

‣ It is classified as spontaneous, traumatic or iatrogenic.

‣ The adequate anamnesis together with a correct physical examination are enough to establish the diagnosis of pneumothorax.

‣ Chest x-ray, and in specific cases the CT, may be indicated to confirm the diagnosis.

Chest x-ray is the technique of choice. 

‣ A single projection (posteroanterior, standing and forced inspiration) is 

necessary. 

‣ If it is not identified, additional projections can be made (forced 

expiration). 

‣ If radiography is diagnostic, no other imaging techniques are required.

What does the surgeon need to know?

★Partial pneumothorax:

‣ The diagnosis is based on the visualization of a fine pleural

line and pararelates to the chest wall.

➡In asymptomatic patients with small pneumothorax the

treatment can be conservative with chest x-ray control in a

week. The rest of the cases require treatment.

★Complete pneumothorax: Tension pneumothorax.

‣ Deviation of the anterior mediastinal line towards the

contralateral side.

‣ Flattening of the cardiac border.

‣ Depression of the hemidiaphragm.

‣ Increase of the costal separation and increase of thoracic

volume.

‣ Complete atelectasis of the affected lung.

➡An urgent drainage of pneumothorax will be performed.

After the placement of the drainage the surgeon needs a chest x-ray

control:

‣ Detect pulmonary re-expansion.

‣ Correct placement of the drainage tube.

‣ Discard complications.

Urgent CT is not recommended systematically for all patients,

and its indication is limited to certain specific cases:

‣ Confirm small pneumothorax.

‣ Pneumothorax hidden in polytraumatized patients.

‣ Confirm or rule out bad position of the thoracic drainage.

Conclusion

Pneumothorax requires diagnostic confirmation by imaging. In most cases

the radiography is sufficient, only in a few cases the CT is necessary. It is

important to know the indications of imaging techniques and what

information is needed by the surgeon.

Bibliography
- Tschopp JM, Rami-Porta R, Noppen M, Astoul P. Management of spontaneous pneumothorax: state of the art. Eur Respir J. 2006 Sep. 28(3):637-50.
- Sahn SA, Heffner JE. Spontaneous pneumothorax. N Engl J Med. 2000 Mar 23. 342(12):868-74.

A) 24- year-old man with massive pneumothorax 

(red asterisk), visceral pleura (green arrow), 

collapsed left lung and contralateral deviation of 

mesiastinuim and trachea. 

PA chest w-ray (B) shows lung reexpansion after drainage 
tube.

19-year-old man with spontaneus pneumothorax. 
PA chest-x-ray (A) shows the visceral pleura (green 

arrow), separated from the pleura parietal at the level of 
the costal wall through a space full of air (red asterisk).
PA chest w-ray (B) shows lung reexpansion after drainage 

tube (white arrow).

26-year-old man with spontaneus 
apical pneumothorax. PA chest-x-
ray (A) shows the visceral pleura 
(green arrow),
separated from the pleura 

parietal at the apex of the right 
lung and a space full of air (red 
asterisk). 
PA chest-x-ray (B) shows lung 

reexpansion after drainage tube.



The double side of inflammatory bowel disease: 
rare complications in the emergency department

Mónica Fdez. del Castillo Ascanio, Daniel Eiroa Gutierrez*, Sonia Benitez Rivero, Nimar Núñez Vila. Hospital Universitario Ntra. Sra Candelaria. Santa Cruz de 

Tenerife. *Hospital Universitario Vall d´Hebron. Barcelona

Omental torsion/infarction

• Omental torsion is a very rare condition

• More frequent on the right side

• IBD is a driver of fatty proliferation*

• Causes:

Primary – no obvious cause

• Long omentum

• Long pedicle

• Increased in the distal portion of the distal 
omentum 

by fatty deposition*

• Bifid omentum

Secondary – several factors

• More common than primary

• Unipolar  the free end of the omentum is 
twisted

• Bipolar  is twisted between its base and fixed
area

Granulomatous peritonitis

• This term encompasses a wide range of unusual forms of 

peritoneal inflammation and infection that have similar clinical, 

pathologic and imaging features.

• Infectious agents: TBC, Histoplasma, Pneumocystis, Foreign 

material (talc or barium), meconium or bowel contents, bile …

• Crohn´s disease, Sarcoidosis and Whipple can cause this

• Imaging:

• Soft-tissue masses or nodules in the peritoneal surfaces

or in the omentum and mesenteries (caseous nodules 

and fibrosis)  soft-tissue attenuation in CT 

(enhancement +)

• Lymph node enlargement



Lymphoma

• Inmunosuppresion is an important factor in its 

development

• CT

• wall thickening 1-7 cm

• Hypovascular lesions

• Big masses without occlusion

• Fat plane preservation

• Multifocal lesions

• Lymphadenopathies

• Aneurysmal dilatation of the affected bowel

Ileostomy twist

• Twisting of distal ileum around end ileostomy

• Represents a minority of cases
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SMALL BOWEL INFLAMATORY DISEASES IN THE EMERGENCY DEPARTMENT: 
A WORLD BEYOND CHRON DISEASE 

LEARNING OBJECTIVES

• Classify and describe infectious - inflammatory pathologies that affect the small intestine outside

inflammatory bowel disease (IBD).

• Teach the radiological manifestations of enteritis on CT, with especial focusing on diagnostic clues.

J. Ramírez, E. Martínez, C. Fernández, J. García, C Casado, S Borruel

Emergency Radiology Section. Hospital Universitario 12 de Octubre- Madrid/ES

BACKGROUND

Acute small intestine inflammatory diseases clinically presents with abdominal pain associated with

vomiting, diarrhea, etc. Radiologically, most enteritis present with parietal thickening and imaging signs

like submucosa attenuation or segmental affectation at CT that are useful to guide the etiology.

INFECTIOUS

There are multiple pathogens that can affect the small bowel which

include viruses such as CMV and HIV, bacteria like Salmonella, E.

coli, Shigella, Campylobacter, Yersinia and parasites such as

Giardia and Anisakis. Many of them cause unspecific clinical or

radiological characteristics and others can show some particularities

that help to refine the diagnosis.

CMV: is principally associated with human immunodeficiency virus

infection or immunosuppressed transplant patients. Radiologically, it

presents with small bowel or colon mural thickening, frequently by

segmental involvement and single halo enhancement. It can affect

the vessels causing vasculitis with tissue edema and necrosis,

ulceration, hemorrhage, and perforation.1

HIV: In AIDS diarrhea with abdominal pain is a common symptom.

Enteritis can be caused by Cryptosporidium, microsporidium, CMV

and others. Criptosporidium affects the proximal small bowel

presenting thickening and dilatation. MAI can cause mesenteric and

retroperitoneal adenopathy, splenomegaly and small bowel

abnormalities.2

FINDINGS/PROCEDURE

We classified enteritis in the following etiologies: infectious, diverticular, foreign body, radiation, toxic-

drugs, immunological and occupation.

Tuberculosis: abdominal TB is usually caused by ingestion of

bacilli in infected sputum or contaminated food.3 The bacilli cause

caseation necrosis in the intestine, followed by spread to the

mesenteric lymph nodes which are enlarged with hypoattenuating

centers and hyperattenuating enhancing rims. Peritonitis is common

and it may or may not associate ascites. Another finding is mural

thickening that almost always involves the ileocecal region and is

typically concentric, but if eccentric, tends to involve the medial

cecal wall. Perforation and fistulas are the most frequent

complications.4

Anisakiasis: is an infection of the gastrointestinal tract caused by

the consumption of raw seafood containing the nematode larvae.

Symptoms usually occurs from a few hours to a few days after the

ingestion presenting abdominal pain, vomiting or diarrhea. On CT,

gastric or intestinal submucosal edema (specially at distal ileum) is

observed, associated with a certain degree of obstruction with

retrograde dilation of the loops and very commonly ascites and
inflammation of the adjacent fat.5

Figure 1 . HIV and CMV enteritis. Important ileal mural thickening with

parietal hyperattenuation (^), fat stranding and mesenteric vessel
engorgement (*). There are multiple free intraperitoneal air bubbles (↑)

showing the perforation point at an ileal loop (↑). Patient was positive to

HIV and acute CMV infection.

Figure 2 . Anisakiasis. Patient with a history of raw fish ingestion.

Gastric antrum (↑) and segmental distal ileum (↑) thickening causing
retrograde intestinal distention (*). Mesenteric engorgement (*) and

moderate ascites (^) is present. Upper endoscopy revealed Anisakis at

gastric antrum (^). Right: Illustrated anisakiasis pearls.

Enteritis 

Infectious Diverticular Foreign body Toxics-drugs Immunological Occupation 

DIVERTICULAR

Is less common than colonic diverticulosis. It can be divided in

duodenal, jejunoileal or Meckel’s diverticulum. Duodenal diverticula

are more common than jejunoileal.

They can present with a range of complications such as infection,

perforation, hemorrhage, obstruction or abscesses.

Figure 3 . Diverticulitis. Distended jejunal diverticula (↑) with mesenteric

fat stranding (*), and jejunal wall thickening (^). Another non-inflammated

diverticula (↑). Small bowel diverticulosis illustration: duodenal (D),

jejunoileal (JI) and Meckel’s diverticulum (M).

FOREIGN BODY:

If the foreign body is elongated and sharp, like a fish bone, chicken

bone or toothpicks, perforation will be more common and even more

in points of lumen narrowing.

We can find mural thickening, mesenteric fat hyperrattenuation, and

gas in the peritoneal cavity that indicate intestinal perforation. CT

MIP and MPR are very useful.

Figure 4 . Foreign body. Fish bone (↑) at an ileal loop. Mural thickening
(↑), anterograde dilatation (^) and mesenteric engorgement (*).

RADIATION ENTERITIS

The small bowel has a rapid cellular turnover being the reason why

is the most radiosensitive tissue in the GI tract.

Radiation enteritis presents at site of radiation and has distinct acute

and chronic manifestations.

•Acute radiation enteropathy occurs in the first few days or weeks

after exposure presenting with diarrhea, and imaging findings like

mucosal hyperenhancement and bowel wall thickening.

•Chronic radiation enteropathy presents stenosis and obstruction. It

consists in a transmural process that may emerge months to years

after radiation exposure. It can rarely present with fistulas.6

Figure 5 . Radiation enteritis. Patient with a history of cervix carcinoma.

Multiple thickened and dilated small bowel loops in the pelvis according to

radiated area (^). Important submucosal edema (↑) and hyperemic

mucosa (↑) with target sign (O). Pathology revealed ulceration and

fistulas with occlusive vasculopathy compatible with radiation enteritis. (*).

TOXICS-DRUGS

Diverse drugs can affect the small bowel in different ways:

NSAIDs

They can cause duodenal ulceration and perforation.

ACEI

Can cause angioedema, consisting in a vascular leakage of serum

to the bowel wall, and ascites.

Jejunum is the most common affected, presenting the target sign. It

is seen after a median length of 12 months from therapy initiation.7

Immunotherapy 

Monoclonal antibodies that target the CTLA-4 receptor like

Ipilimumab or the PD-1 ligand receptor on host T cells like

Nivolumab and Pembrolizumab may cause enteritis.

Ipilimumab produce enterocolitis in 21 to 46% of cases reminding

graft-versus-host disease with mesenteric vascular engorgement,

bowel wall thickening with mucosal hyperenhancement, bowel

distention, surrounding fluid, fat stranding and pneumatosis.

Anti-VEGF therapy and Imatinib are associated with bowel

perforation.

Anti-EGFR therapies including cetuximab, gefitinib, and erlotinib

cause gastrointestinal toxicities.8

Chemotheraphy

Enteritis is one of the most common toxicities associated with the

classic cytotoxic agents like 5-FU, floxuridine, capecitabine,

irinotecan and more.9

Figure 6 . Duodenal

ulcer secondary to

NSAIDs. Duodenal

wall thickened and

hypoattenuated (↑)

with dilatation and

mesenteric fat
stranding (*)
,indicating an

inflammatory process.

Upper endoscopy

revealed duodenal

ulcer.



Figure 7 . Capecitabine enteritis. Signs of ileitis with hyperenhaced

mucosa (↑) and submucosal edema (↑) associated to mesenteric

vascular engorgement (*) in a patient receiving chemotherapy

(capecitabine) for ring-cell gastric adenocarcinoma. All blood and fecal

cultures were negative.

INMUNOLOGICAL

Balance disruption of the intestinal immune system may cause a

variety of immune-related syndromes like celiac, eosinophilic

gastroenteritis, graft-versus-host disease.

Celiac disease

As a result of the chronic inflammatory process, small bowel loops

are progressively more flaccid, often dilated, showing precipitation

of flecks of barium and are prone to pile up each other particularly in

the pelvis. Prominence of upper mesenteric lymph nodes is

common.10

Figure 8 . Celiac disease. Jejunoileal loops piled up in the pelvis (^)

compressing the urinary bladder (↑) and showing some distention. There

are multiple mesenteric lymph nodes (↑).

Figure 10 . Hereditary angioedema. Patient with C1 inhibitor deficiency .

US revealed segmental jejunoileum mural thickening (^). CT showed the

affected loop (↑) associating hyperemic mesentery (*) and ascites (*).

One day after treatment bowel loops were normal. (↑)

Eosinophilic gastroenteritis

Can curse with bowel wall thickening, layered bowel wall, luminal

narrowing and ascites11. Polyps and mucosal ulcers can be seen.

Lupus

Can cause small vessel vasculitis, especially in the distribution of

the superior mesenteric artery presenting as bowel ischemia.

BIBLIOGRAPHY

1. Murray J.G., Evans S.J.J., Jeffrey P.B., Halvorsen R.A. Cytomegalovirus Colitis in AIDS: CT Features AJR I 995;165:67-71

2. Kuhlman J.E., Fishman E.K. Acute abdomen in AIDS: CT diagnosis y triage. RadioGraphics 1990; 10:621-634.

3. Sinan T., Sheikh M., Ramadan S., Sahwney S., Behbehani A. CT features in abdominal tuberculosis: 20 years experience. BMC Med Imaging. 2002; 2: 3. Published online 2002 Nov 12.

4. Burrill J., Williams C.J, Bain G., Conder G., Hine A.L., Misra R.R. Tuberculosis:A Radiologic Review. RadioGraphics 2007; 27:1255–1273.

5. Shibata E., Ueda T., Akaike G., Saida Y. CT findings of gastric and intestinal anisakiasis. Abdom Imaging (2014) 39:257–261.

6. Maturen K.E., Feng M.U., Wasnik A.P., Azar S. F., Appelman H.D., Francis I.R., Platt J.F. Imaging Effects of Radiation Therapy in the Abdomen and Pelvis: Evaluating “Innocent Bystander” Tissues.

RadioGraphics 2013; 33:599–619.

7. Scheirey C.D., Scholz F.J., Shortsleeve M.J., Katz D.S. Angiotensin-Converting Enzyme Inhibitor–Induced Small-Bowel Angioedema: Clinical and Imaging Findings in 20 Patients. AJR 2011; 197:393–398

8. Chang S.T., Menias C.O, Lubner M.G, Mellnick V.M, Hara A.K., Desser T.S. Molecular and Clinical Approach to Intra-abdominal Adverse Effects of Targeted Cancer Therapies. RadioGraphics 2017; 37:1461–

1482.

9. Torrisi J.M., Schwartz L.H., Gollub M.J, Ginsberg M.S., Bosl G.J., Hricak H. CT Findings of Chemotherapyinduced Toxicity: What Radiologists Need to Know about the Clinical and Radiologic Manifestations of

Chemotherapy Toxicity. Radiology: Volume 258: Number 1—January 2011

10. Scholz F.J., Afnan J., Behr S.C. CT Findings in Adult Celiac disease. RadioGraphics 2011; 31:977–992.

11. Zheng X., Cheng J., Pan K., Yang K., Wang H., Wu E. Eosinophilic enteritis: CT features. Abdom Imaging (2008) 33:191–195.

12. Pickhardt P.J. The “Hide-bound” Bowel sign. Radiology 1999; 213:837-838.

13. Kalantari B. N., Mortelé K.J., Cantisani V., Ondategui S., Glickman J.N., Gogate A., Ros P.R., Silverman S.G. CT Features with Pathologic Correlation of Acute Gastrointestinal Graft-Versus-Host Disease After

Bone Marrow Transplantation in Adults. AJR. 2003;181:1621–25.

14. De Backer A. I., De Schepper A. M. , Vandevenne J. E., Schoeters P., Michielsen P., Stevens W. J. . CT of Angioedema of the Small Bowel. AJR:176, March 2001.

15. Willekens I., Vandenbroucke F., Sennesael J., de Mey J. Gastrointestinal amyloidosis presenting as enterocolitis on abdominal CT scan. Radiology Case. 2009 Oct; 3(10):11-14.

16.Mainenti PP, Segreto S, Mancini M, Rispo A, Cozzolino I,Masone S, Rinaldi CR, Nardone G, Salvatore M. Intestinal amyloidosis: Two cases with different patterns of clinical and imaging presentation. World J

Gastroenterol 2010 May 28; 16(20): 2566-70.

Scleroderma

Because of the smooth muscle atrophy of the circular muscularis

layer there is a narrow separation between the valvulae conniventes

of the small bowel, which remains of normal thickness despite the

dilation of the lumen. This is called the hide bound sign or stack of

coins sign. Another characteristic is diverticula formation.12

Graft-versus-host disease

Occurs in 15–50% of adults who receive an allogeneic bone marrow

transplant. Wall thickening had a discontinuous distribution, with

normal portions of bowel separating the involved segments. It may

curse with bowel dilatation proximal to the thickened wall, mucosal

enhancement, engorgement of the vasa recta and mesenteric fat

stranding.13

Figure 9 . Graft-versus-host disease in allogenic bone marrow

transplant secondary to myelodysplastic syndrome. Diffuse jejunoileal

mural thickening with hyperattenuated mucosa (↑) and submucosal

edema(↑). Is associated with moderate ascites (^) and mesenteric

engorgement (*).

Hereditary angioedema

It is an autosomal dominant condition cursing with deficiency or a

dysfunction of the C1 esterase Patients with hereditary angioedema

have episodes of focal swelling lasting for 1–3 days.

Angioedema may be limited to the gastrointestinal tract and it can

cause submucosal edema with hyperattenuating mucosa and

mesenteric edema.

Other causes of angioedema may be idiopathic, allergic, or

physically induced. 14

OCCUPATION

Amyloidosis: bowel wall thickening correlates with submucosal and

interstitial distribution of the disease. Soft tissue infiltration and

adenopathies are occasionally noted.15 The deposition of amyloid

into the blood vessel walls causes bowel ischemia and muscle

atrophy leading, eventually, to mucosal erosion or ulceration.16

CONCLUSION

Multiple pathologies can cause small intestine enteritis outside of inflammatory bowel disease. We think that classifying them may help us focus on a differential diagnosis. Some of these pathologies have special

characteristics that can helps us give the clinician some clues. In conclusion, it is important to know the diverse radiological signs of these diseases to perform a correct clinical- radiological correlation.

Figure 11 . Intestinal amiloidosis. patient with IgG kappa smoldering

myeloma and intestinal amyloidosis shows marked and diffuse jejunoileum

mural thickening with increased number and hypertrophy of the folds
causing “jejunalization” of the ileum (^). Abscesses (*) and peritonitis were

present because of intestinal perforation. Illustration: amyloidoma (↑) and

ileum jejunalization.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC139990/


Posterior Reversible Encephalopathy Syndrome.

Authors L. Abenza Oliva 1, M.d.c. Ojados Hernández 2, E. Alias Carrascosa 2, Mªc. Gutiérrez Sanchez 2

1Hospital de la Vega Lorenzo Guirao, Murcia, 2Hospital General Reina Sofia de Murcia, Murcia.

• 1.- Learning objectives:

- Know the main findings of reversible posterior encephalopathy.

• 2.- Background:

- Posterior reversible encephalopathy syndrome (PRES) is a non inflammatory cerebral vasculopathy due to 
cerebrovascular autoregulatory disorder or an endothelial dysfunction, usually related to a severe and rapid 
rise of arterial blood pressure.

- Studies have also demonstrated association with specific drugs (e.g., Tacrolimus) and diseases (e.g., 
systemic lupus erythematous), even in the absence of hypertension.

Clinical Presentation: Associated with headaches, seizures, impaired consciousness, and visual disturbances.

Differential Diagnoses:

- CNS vasculitis (including SLE)

- Hypoglycemia

- Cerebellar stroke

Treatment is blood pressure control and treatment of the precipitating cause.

• 3.- Findings:

- Reversible cortico-subcortical are showing like zones hypoattenuating commonly affected watershed of the 
parietal and occipital lobes (typical presentation) after episodes of high blood pressure.

- Atypical PRES is characterized by similar lesions affecting the basal ganglia and frontal lobe and / or brainstem 
and cerebellum.

- After gaining control of the precipitating cause, lesions usually evolve to complete resolution. Rare cases may 
lead to permanent damage, usually caused by cortical / subcortical hemorrhagic foci.

• 4.- Conclusion:

Imaging still plays an important role in patients with suspected PRES, primarily to exclude other neurological 
disorders that clinically mimic PRES. PRES is completely reversible in the majority of patients.



A B

C D

A women, 56 years old with hipertensive crisis and sudden headhache.

Figure A,B: zones hypoattenuating commonly affected cerebellar hemispheres. 

Figure C,D: resolution after 4 week for hipertensive tratamient.



The purpose of this study was to compare the ultrasound

(US) and surgical diagnosis of acute abdominal conditions

so as to determine the diagnostic accuracy of

ultrasonography in a low income resource setting where

emergency computed tomography is not readily available

and accessible due to its high cost and concerns for

exposure to ionizing radiation.

PURPOSE

MATERIALS AND METHODS

Sensitivities of 69.7%, 88.5%, 100.0%, 63.6%, 71.4% and

50.0% and specificities of 98.9%, 96.8%, 100.0%, 97.3%,

98.2% and 98.3% were seen for acute appendicitis, bowel

perforation, ectopic pregnancy, intestinal obstruction,

intraabdominal abscesses and appendiceal abscess

respectively [Table]. Kappa agreement values were from

0.388 to 1.000 [Table].

This was a prospective observational study conducted

from June to November 2017 on consecutive patients

presenting with acute abdomen to the Radiology

Emergency Unit, Ahmadu Bello University Teaching

Hospital, Zaria for transabdominal ultrasonography.

The ultrasound diagnoses were compared with the

surgical (intraoperative) diagnoses. Chi-square test was

used for correlation and Kappa statistics was used to

measure degree of agreement. Diagnostic performance

markers included sensitivity, specificity, positive predictive

value (PPV), negative predictive value (NPV) and

diagnostic accuracy.

I.Aliyu,1 A.U.Hamidu,1 A.Ahmed,2 S.F.Kenis,1 M.H.Rasheed,1 A.Z.Mubarak1

1.Department of Radiology, Ahmadu Bello University Teaching Hospital (ABUTH), Shika-Zaria, Kaduna, NG.
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Comparative study between Ultrasound and Surgical Diagnosis of 

Acute Abdominal Conditions in a Nigerian Tertiary Health Facility

US /Surgical Sensitivity Specificity PPV NPV Diagnostic Kappa (k)

Diagnoses (%) (%) (%) (%) Accuracy (%) Agreement

Appendicitis* 69.7 98.9 95.8 89.6 90.8 0.749

Bowel Perforation 88.5 96.8 88.5 96.8 95.0 0.853

Ectopic Pregnancy 100.0 100.0 100.0 100.0 100.0 1.000

Intestinal Obstruction 63.6 97.3 70.0 96.4 94.2 0.635

Intussusception 100.0 100.0 100.0 100.0 100.0 1.000

Intraabdominal Abscess 71.4 98.2 71.4 98.2 96.7 0.697

Penetrating Trauma 100.0 100.0 100.0 100.0 100.0 1.000

Blunt Abdominal Trauma 66.7 100.0 100.0 99.2 99.2 0.796

Pyloric Stenosis 100.0 99.2 66.7 100.0 99.2 0.796

Strangulated Hernia 100.0 100.0 100.0 100.0 100.0 1.000

Appendiceal Abscess     50.0 98.3 33.3 99.2 97.5 0.388

Uterine Rupture     100.0 100.0 100.0 100.0 100.0 1.000

Urinary Bladder Stone 100.0 100.0 100.0 100.0 100.0 1.000

RESULTS 

Table : Diagnostic performance and Kappa agreement of US/Surgical Diagnoses.

DISCUSSION

There was significant correlation with no significant

difference between ultrasound and surgical diagnosis of all

the acute abdominal conditions (p < 0.001) except for

appendiceal abscess (p = 0.05) due to the small number of

cases as well as observer error from US findings of gas

within the appendix and periappendiceal fluid collection

misinterpreted for appendiceal abscess rather than

appendicitis. All the acute abdominal conditions showed

beyond chance Kappa (k) agreement (0.20<k≤1.00)

including appendiceal abscess which had a fair agreement

(k = 0.388). Overall, the diagnostic performance and Kappa

measure of agreement were in concordance with the

studies by Prasad et al1 and Ashaolu et al,2 respectively.

There is high concordance between Ultrasound and

surgical diagnosis of acute abdomen and therefore

Ultrasonography should be part of the initial evaluation

of patients with surgical acute abdomen in a setting

where emergency abdominal computed tomography is

not readily available, accessible and affordable.
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non-traumatic acute abdomen. The Internet J Radiol. 2006; 5:1-4.
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CONCLUSION
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*Appendicitis including perforating appendicitis.



INTRODUCTION:

Cerebral ischemic infarction is a significant
decrease in cerebral blood flow, usually
caused by thrombosis or embolism.

In Spain, stroke is the second leading cause
of death, first among women, and affects
120.000-130.000 people each year. Of them,
about 80.000 die or suffer from a disability.

The most characteristic symptoms that can
help early recognition of cerebrovascular
disease, in general, are the following:
hemiparesis or hemihypoesthesia,
hemianopsia or sudden blindness, aphasia,
dysarthria, alexia with agraphia, sudden
headache of unusual intensity and without
apparent cause and sensation of vertigo or
imbalance if accompanied by any previous
symptom.

When there is suspicious symptomatology, the
"Stroke Code" is activated, in order to treat the
cause as early as possible.

CONCLUSION: The study shows the usefulness of performing

MRI with diffusion sequences in those patients with CT study for

Stroke Code without alterations, because in our case, in 12 of 30

patients (40%) there were established acute ischemic infarcts.

PURPOSE: We intend to study the findings seen in perfusion CT in

patients in whom the Stroke Code was activated and the study was

negative, to correlate them with the MRI that were subsequently

performed.

RESULTS:

We analyzed 30 perfusion CTs that were normal and their corresponding posterior brain MRIs. After doing the study, the following was observed: in

12 patients there were areas of diffusion restriction compatible with acute infarctions established in different cerebral territories, in 5 cases only

chronic ischemic lesions were seen, 2 patients had recent parenchymal microbleeds and in the rest was anodyne.

MATERIAL AND METHODS:

Thirty patients between 52 and 83 years were

selected, 47% were women, in which the

Stroke Code was activated in the period from

1/October/2017 to 31/March/2018, being the

CT of normal perfusion.

These images are analyzed by correlating

them with the MRI that was made after

admission with this sequences: sagittal T1,

DWI, ADC, axial T2, axial FLAIR, axial T1,

coronal T1 and SWIP (magnetic susceptibility).

40%

17%
7%

36%

MRI FINDINGS

Acute established infarction

Chronic ischemic injury

Chronic parenchymal bleeding

No findings

Fig. 1. Perfusion CT without findings.

Fig.2. MRI. DWI, ADC and FLAIR. Lacunar infarction in left base

ganglia, in the lenticulo-striatal territory of the left MCA.

Fig. 3. Perfusion CT without findings, in a patient with disartria and

parestesias in right limbs.

Fig. 4. MRI. DWI, ADC and FLAIR. Focal lesion of high signal intensity

in the T2 sequences, with diffusion restriction, which affects the left

anterolateral quadrant of the protuberance compatible with ischemic

lesion of recent evolution.

Correlation between findings in perfusion CT in

30 patients where it was activated Stroke Code

and injuries found in posterior MRI.
I. Garrido Márquez, L. Guirado Isla, C. Martínez Martínez,
P. Pérez Naranjo



Review of the main bone and soft tissue infectious 

processes.

I. Garrido Márquez, L. Guirado Isla, L. Díaz Rubia, J.A. Miras Ventura

CONCLUSION: The evaluation by images is necessary to define the

presence, location, extension, follow-up and response to the treatment of

musculoskeletal infections, being necessary to establish an early diagnosis

due to in some cases the prognosis is very serious.

LEARNING OBJECTIVE: We intend to review the main musculoskeletal system infections: the clinic with which we should suspect

them, the image test of choice and the key findings of each of them, as well as differentiate their priority.

BACKGROUND: The demand for diagnostic tests by the Traumatology

service is increasing. In many cases of bone and soft tissue infections, the

findings are nonspecific, which is why it is necessary to diagnose them on

time because they produce a high morbidity and mortality.

Osteomyelitis: Inflammation of the bone, almost always

infectious (S. Aureus). MRI is the test of choice (Fig. 1).

Necrotizing fasciitis: Rapidly progressive infection of the

deep fascia with secondary necrosis of the subcutaneous

(necrotising) cell tissue. S. pyogenes is the most frequent

pathogen. In the CT image we will see gas with

thickening of the involved fascia, collections in the deep

fascia and edema of the adjacent musculature (Fig. 2).

SURGICAL EMERGENCY

Cellulitis: Diffuse inflammation of subcutaneous fat and skin that manifests in US with increased echogenicity and thickening of subcutaneous cellular

tissue.

Tenosynovitis and bursitis: Very non-specific image. In MRI we see liquid surrounding a tendon or contained in a bursa (low T1 signal and high T2),

with enhancement of the synovial lining of both structures after IV contrast.

Pyomyositis: The most frequent pathogen is S.aureus, and there is more cases in immunocompromised patients. MRI: muscle size increase with

intermediate intensity in T1 and high in T2. Sometimes we see abscesses (collections with enhancement with IV contrast).

Septic arthritis: Inflammation caused by the presence

of microorganisms (S. aureus) in the joint.

Ultrasound is used for drainage assessment, since it is

very sensitive for the detection of joint fluid (Figs. 3-4).

MRI is not very specific, it helps to assess joint

damage.

SURGICAL EMERGENCY
Figs. 3-4. Articular volar and dorsal radiocarpal fluid with inflammatory changes of the periarticular
soft tissues, in a 68-year-old woman with wrist pain of 3 days evolution.

Fig. 1. A. B. Incipient metaphyseal right tibial distal osteomyelitis, with probable fistulous
trajectory and large associated collection in the lateral musculature of the leg.
2. Abundant subcutaneous emphysema in the right inguinal region and descending to the
anterior, middle and subgluteus aspect of the homolateral thigh, in a 63-year-old woman.



Imaging of the acute scrotum: what every radiologist should know

M. A. Hoyas García, C. Cárdenas Valencia, C. A. Bartels Urvina, 

P. Concejo Iglesias, J. H. Álvarez Cuenca, W. A. Ocampo Toro.

Hospital Universitario Severo Ochoa, Leganés (Madrid).

Acute scrotal pain is common among children and adults who present to the emergency department.

Some of these diseases are a surgical urologic emergency and timely treatment is crucial. Clinical

symptoms and physical examination are often not enough for define diagnosis so imaging acquire an

important role. Acute scrotum is a medical emergency defined as scrotal pain, swelling and redness of

acute onset.

High frequency ultrasound (US) with a linear array transducer is the modality of choice for the initial

evaluation of patients with acute scrotal pain. On the contrary, Fournier gangrene is best evaluated at

computed tomography (CT).

There are three main causes of acute scrotal pain: ischemia, infection, and trauma, all of which require

different treatment.

Vascular emergencies

Testicular torsion Torsion of the testicular appendage

Surgical emergency. Twisting of the spermatic cord results in venous

and then arterial obstruction. Adolescents.

The arterial waveforms are abnormal, and may demonstrate

absent or reversed diastolic flow or tardus parvus waveforms in partial

torsion. In complete torsion, there is absence of flow to the testis. As

the duration of torsion increases, the testis will become enlarged and

hypoechoic. If the testis is viable at the time of surgery, detorsion and

orchidopexy is performed; otherwise orchiectomy is performed.

Prepuberal boys.

Blue dot sign on physical examination.

On the ultrasound scan there are extratesticular

avascular nodules of variable echogenicity.

Conservative treatment.



Infectious emergencies

Epididymo-orchitis

Testicular abscesses

Fournier gangrene

A retrograde bacterial infection is frequently the source of

epididymo-orchitis.

The most vascularized portion of the epididymis is the tail, which

is often the first site of infection.16Extension of the infection into

the testis (orchitis) occurs in 20% to 40%.

The epididymis is enlarged, hypoechoic, and hypervascular on

the ultrasound scan. If the testis is involved it is enlarged,

heterogeneous, and hyperemic. An abscess is a hypoechoic

avascular collection and peripheral hyperemia.

Urologic emergency. High mortality.

Necrotizing infection than involves both

supercifial and deep fascial planes.

US may depict fluid and gas in 

subcutaneous tissues, however CT is

the modality of choice as it can show the

source of infection and its pathways of 

spread.

On this CT image we can see multiple

foci of air in both hemiscrotums and in 

the subcutaneous cellular tissue.

Traumatic emergencies

Intratesticular hematomas have a variable appearance

related to the time between injury and imaging. In the

acute setting, a hematoma may be isoechoic to the

testicular parenchyma or heterogeneous in

echogenicity. Chronic hematomas are hypoechoic

secondary to liquefaction. On color Doppler, a

hematoma is avascular. Follow-up ultrasound is

recommended to document resolution and exclude an

underlying lesion.

The key feature of testicular rupture is disruption

of the tunica albuginea, resulting in an irregular

testicular contour and possible extrusion of

seminiferous tubules. In most cases, a discrete

disruption in the tunica albuginea is not seen and

the diagnosis is suspected based on an

abnormally shaped testis. It requires surgical

repair.

Intratesticular hematoma Testicular rupture



Audit of cystography conducted in major trauma patients with pelvic injury in 

a Major Trauma Centre
Anna Tolliday, Nicola Batrick, Elizabeth Dick, Amandeep Sandhu, Joanne Graves and TARN team

BACKGROUND

• St Mary’s Hospital is a Major Trauma Centre in London, receiving approximately 2000 trauma calls 

annually 

• European Association of Urology guidance in 2014:

- requirement of cystography in cases of pelvic fracture with visible haematuria (absolute indication)

- consideration of cystography in cases of pelvic fracture with non-visible haematuria (relative 

indication)

- cystography procedure – retrograde filling of bladder with 350ml of dilute contrast

OBJECTIVES

• Identify all trauma patients with absolute indication and relative indication for cystography in a four-

month period 

• Calculate numbers of these that received cystography 

• Observe how many cystograms were conducted according to EAU guidance

CONCLUSIONS

• Only 50% of patients with absolute indication for cystography received cystography

• 0% of patients with relative indication for cystography received cystography

• 37% of cystograms were conducted as per guidance with retrograde filling of the bladder

• Interestingly, cystography was recommended by radiology or orthopaedic team in 8 patients, 

demonstrating awareness of the indications in these specialties (but carried out in only 5 patients)

RECOMMENDATIONS TO CLINIC

• All patients with pelvic injury to have 

- documentation of presence or absence of visible haematuria

- documentation urinalysis

- A section for this in the trauma documentation proforma could facilitate this

• Educate clerking doctors responsible for patients with pelvic injury regarding guidance regarding 

diagnosing and management of bladder injury (to include A&E, orthopaedics, urology and major trauma 

doctors)

• Repeat this audit with increased patient numbers or with optimised documentation of haematuria

RESULTS

• Total 60 patients with pelvic injury between January – May 2018. 

• 55 patients had pelvic fracture.

• All 8 cystograms were plain film cystograms.

• 3 cystograms (37.5%) were performed as per guidance with retrograde injection 

of 350ml dilute contrast, the remaining 5 did not meet these requirements.

PATIENT ROUTE TO DIAGNOSIS – noted to be  variable

METHODS

• The Major Trauma Network database was used 

• All patients with pelvic injury between January – May 2018 were selected

• Patients with pelvic fracture were identified

• Patient information system Cerner was used to identify presence of visible haematuria or non-visible 

haematuria

• CareStream PACS imaging network was used to identify imaging conducted, whether the imaging 

was optimal, and diagnoses made.

Pelvic injury Number

Pelvic fracture with visible 

haematuria (absolute 

indication for cystography)

4

Pelvic fracture with non-visible 

haematuria (relative indication 

for cystography)

8

Pelvic fracture with no visible 

or non-visible haematuria

9

Pelvic fracture and incomplete 

documentation on haematuria

34

4
7%

8
15%

9
16%34

62%

Cystography conducted 

(number)

Cystography conducted (%)

Absolute indication 2 50

Relative contraindication 0 0

Pelvic fracture with no visible 

or non-visible haematuria

0 0

Pelvic fracture and incomplete 

documentation on haematuria

6 17

Yes
3

37%No
5

63%

Cystography conducted as per guidance

https://www.elcaminohospital.org/library/cystography

www.radiologypics.com

https://em.umaryland.edu/educational_pearls/2025/



1. Learning Objectives:

- Review the most common acute scrotum causes and know different imaging techniques applicable for diagnosis

- Identify images of: torsion, epididymitis and scrotal trauma

2. Background

The acute scrotal pain, encompasses pathologies that occur most frequently children and young adults, however there are

entities common to all age groups, just represents 0.5% total of emergencies, but it is one of twenty first causes of acute

abdomen.

Is frequent presentation with vague symptoms and nonspecific clinical findings; it is the sudden onset of pain and /or edema

the most common symptom that patient refers.

Diagnostics imaging (DI) are required to further pinpoint the causes of scrotal pain. Ultrasonography (US) is well tolerated and

available, making it ideal for scrotal evaluation. Magnetic resonance imaging (MRI) can play a role in difficult cases to solve

problems. DI help to define conservative treatment or surgery.

Time is a factor that influences testicular viability, and long-term fertility and erectile function; early evaluation (clinical and ID)

are very important for the right diagnosis patient.

In testicular torsion, degree of torsion and ischemia time: <180º we see decreased flow, if it is> 720º or 2 turns on the axis is a

complete occlusion. Surgical recovery: 100% <6 h, 70% between 6-12 h and just 20% at 12 -24 h.

Contrast Enhancement US and contrast MRI, are a great technical for non confirmed or not conclusive cases 

evaluate with CDUS.

CEUS  is safer diagnosis of infarction for a complete absence of perfusion. Its a good tool in cases with 

decreased flow,  artifacts and / or arterial pulses by contralateral testicle. CEUS have high available and  fast, 

maybe more than MRI in some hospitals. 

MRI pelvis (scrotum) without and with IV contrast: Consider this procedure after US with duplex Doppler and if 

torsion is unlikely based on US and/or no surgical exploration is planned (American College of Radiology 

Appropriateness Criteria).

Figure 1. US. Asymmetric echogenicity. Minimal changes 

between the right  and left testicles. Diagnosis Images Service, 

Hospital Universitari Mutua de Terrassa (HUMT). 

3. Radiological findings

We focus on the indications and recommendations of literature for ID technical (specially US) use to evaluate and differentiate 

the possible diagnoses according to the etiology. Establish four categories: ischemia, inflammatory / infections, traumatic and 

others. 

Ischemic causes:

Testicular torsion: 

- According to torsion degree can be early, partial or intermittent and complete.

- According anatomy: Intravaginal, more common presentation, associate to Bell-Clapper deformity; extra vaginal more 

common in newborn and long mesorchium associated with cryptorchidism

- Three arteries: Testicular and Deferent (T&D) with high flow and low resistance, and Scrotal with low flow and high 

resistance. Resistance Index (IR):  T&D 0,5 - 0,7 vs S 0,7 -1.

- Always compare both testicles, asymptomatic first . 

- Grey scale US findings : Asymmetric  echogenicity (Figure. 1); testicular position (Figure 2); Whirlpool sign (Figure 3)

- Color Doppler US (CDUS) findings:  Venous Doppler signal lower is clue in early torsion. Decreased or reversed diastolic 

flow. 

- Lower or loss Doppler signal. (Figure 4). 

- CDUS is essential to confirm or exclude testicular torsion, which is  recognized by an absence of detectable blood flow in the 

testis. (Figure 5.)

- Early and intermittent torsion can be normal US (10%) Figure 3. US. Whirlpool sign: abrupt change in the path of the 

spermatic cord, spiral rotation (white arrow head)

Diagnosis Images Service, HUMT 

Figure 2.  CDUS. Left testicle show abnormal position, testicular 

axis rotate 90º  and  absence  Doppler signal. (white arrow head)

Diagnosis Images Service, HUMT 

Figure 4. CDUS. Right testicle show absence  Doppler signal (white arrow head). Left 

testicle show normal Doppler signal. Diagnosis Images Service, HUMT 

Figure 5. CDUS. Right testicle show lower Doppler signal 

and Whirlpool sing (white arrow head). 

Diagnosis Images Service, HUMT 

ACUTE SCROTAL PATHOLOGY
Authors: González J. A. , Pedrerol A., Goiburú L., Moreno J., Juanico I., Egea N 

Hospital Universitario Mutua de Terrassa, Terrassa, Barcelona, SPAIN

Appendicular torsion:

- Extra testicular mass with variable echogenicity

- Adjacent to the testicle or epididymis, size > 5-6 mm with absent flow (Figure 6)

- Can increase peripheral flow and mimic epididymitis

- Some times reactive hydrocele and skin thickening

- Conservative treatment: pain resolves in 2 -3 d, atrophy and late calcification

Figure 6. CDUS.  Appendicular torsion

Left: little hyper echogenic mass between epididymis and testicle (white arrow head).

Right: mass with absence Doppler signal (white arrow)

Diagnosis Images Service, HUMT 

Inflammatory: 

Epididymitis: Adults: retrograde infection / Children: virus 

infections

- Tail more than body more than head.

- Orchitis isolated (primary) is rare presentation

- CDUS: epididymis with flow and size increased 

- More frequent complications are abscesses (3 to 5% 

cases), its a collection without internal vascularization 

and  marked external vascularization (Figure 7, next 

page)

- Epididymitis unresolved or recurrent suspect a 

complication: abscesses or testicular infarction.



Inflammatory: 

Fournier gangrene: Perineal - perianal - genital necrotizing fasciitis quickly progressive, that involves both superficial 

and deep fascial planes. Sudden onset of scrotal pain, edema, hyperemia, pruritus, crepitus and fever

Surgical emergency: necrotic advance 2-3 cm / h

- US: Hyperechoic spotlights with "dirty" shadow, reactive hydrocele and normal testicles. Choose in testicular cause 

or unstable patients

- CT better than US, is a choice test. Acquisition from diaphragm to upper thigh. 90% cases with subcutaneous 

emphysema, collections or abscesses and pneumoperitoneum (Figure 8)

- Cellulitis and abscesses: Primary skin infection or associate to late or incomplete treatment of epididymitis-orchitis

may be complicated by pyocele (Figure 9)  or testicular abscess formation. 

4. Conclusions

- In cases of testicular torsion, it is essential looking for the flow, but vascularization present does not exclude a torsion 

- Always compare both testicles to see subtle differences and if necessary repeat US

- Epididymitis: if we observe absence of testicular flow with normal flow or increased epididymis, we should look for other causes

- Epididymitis unresolved or recurrent, we must suspect a complication

- In trauma: integrity of the tunica albuginea is key in the diagnosis

- Surgical emergencies: Testicular torsion, testicular rupture, Fournier gangrene and strangulated hernia.

Figure 7. CDUS. Epididymitis. Left: Epididymis with size and flow increase.

Right: collection with absence Doppler signal (white arrow) and marked external

vascularization, compatible with abscess. Diagnosis Images Service, HUMT

Figure 8. Axial CT Slice, Fournier gangrene. Extensive

presence subcutaneous and fascial and scrotal gas; at

higher density and thickening scrotum skin.

Diagnosis Images Service, HUMT

Figure 9. US. Epididymitis complicate with pyocele: fluid 

with sept and echogenic debris, thickened scrotal skin 

without free air in the scrotal wall.

Diagnosis Images Service, HUMT

Traumatic: 

- Testicular rupture: Disruption of tunica albuginea and deformity of the testicular 

contour. Heterogeneous structure.  

Emergency surgery treatment: Preserve fertility, prevent necrosis and infection

- Testicular  fracture :Testicular parenchyma rupture with the contour maintained; may or 

not have tunica albuginea defect. (Figure 10).

Conservative treatment with minimal debridement. 

US: linear avascular hypoechoic area. 

CEUS: better to defines at fracture extension and viability.

- Hematoma: more common Intra testicular blunt trauma. 

CDUS: hypodense lesion with out vascularity, testicular contour and tunica albuginea 

preserve.

Than more 5 cm, surgical exploration. Less 5 cm surveillance 24 -48 h with US.

40% have complications: Infection or ischemia 

- Hematocele: Collections of extra testicular blood, located between the serous and

visceral layers of the tunica vaginalis, is the most frequent finding in closed scrotal

trauma. (Figure 11).

US aspect is variable; in acute phases is echogenic, evolution in time to anecogenic. It

can also develop septa or loculations and liquid levels. In chronic phases, can calcify

and mimic extra testicular masses.

A large hematocele can compromise flow by increasing the scrotum pressure and

simulate a testicular torsion. surgical treatment, to drain the hematoma

In equivocal cases, MRI can help define of injury. Normal testes have a homogeneous

appearance at T1 and T2 weighted imaging, intermediate signal intensity at T1 and high

signal intensity at T2. In trauma, an area with heterogeneous low intensity signal at T2

raise testicular injury possibility.

Other causes: 

- Inguinal hernia: Volume increase without pain or with dull pain. If an acute pain and 

swelling, can be suggestive to strangulation or obstruction. Hernia can be have fluids, 

omentum and  intestinal loops (Figure 12). Scrotal soft tissue and bowel wall 

hyperemia suggests strangulation.

Figure 10: US. Testicular fracture. Heterogeneous

structure with linear avascular zones, see disruption of

tunica albuginea (white arrow), maintaining testicular
contour. Diagnosis Images Service, HUMT

Figure 11: US. Hematocele: Hypoechoic collection with
septa and loculations.. Diagnosis Images Service, HUMT

ACUTE SCROTAL PATHOLOGY
Authors: González J. A. , Pedrerol A., Goiburú L., Moreno J., Juanico I., Egea N 

Hospital Universitario Mutua de Terrassa, Terrassa, Barcelona, SPAIN

- Tumors:  CDUS: hypoechoic lesion with vascularity inside, it's a differential diagnosis with hematoma. (Figure 13)

- Idiopathic edema: Swelling of the scrotal wall and erythema, with or without pain. It may be unilateral or bilateral. In half of the 

cases an extension of the erythema to the perineum or the inguinal region is observed

US: thickening and edema of the scrotal wall. CDUS: scrotal hyper vascularity with normal testes is considered specific

- Thrombosed Varicocele: It may present with acute scrotal pain that simulates a testicular torsion or a strangulated hernia

CDUS: Normal testicles. Dilated veins. Color Doppler flow in the varicocele decreases significantly and increases minimally 

with Valsalva (Figure 14)

Figure 12: US. Inguinal hernia with intestinal loop.
Diagnosis Images Service, HUMT

Figure 13: US. Testicular tumor: hypoechoic lesion of
ill-defined margins. Diagnosis Images Service, HUMT

Figure 14: CDUS. Thrombosed varicocele: Dilated veins of the

spermatic cord with low flow (right); with Valsalva maneuver persist
with absence of flow (white arrow), Diagnosis Images Service, HUMT



Learnig objetives: 

The deglution of fish bones can produce complications along gastrointestinal tract. 

Therefore, we must suspect and know the related radiological findings. We show 4 cases 

of uncommon complications, infrequent, but potencially severe.

Background: 

In cases of unspecific abdominal pain, where other causes have been discarted, it is 

necesary to suspect complications due to fish bone ingestion, for which the election test 

is the CT with reconstructions ( MPR, MIP, VR). Fish bone is seen as a lineal foreing

body, better seen in bone window.

Finding/procedure: 

Due to the natural anatomical angularity of the major curvature, the fish bone may 

perforate the entire thickness wall of the stomach and migrate into pancreatic body 

(Figure 1) The most common sites of perforation in small bowel include the less mobile 

segments or those with acute angulations such as ileum. Jejunum is an uncommon site 

of perforation (Figure 2) The common findings seen on CT include localized 

pneumoperitoneum, bowel wall thickening, mesenteric fat stranding and uncommon 

abscess formation in adjacent structures like discal space with contiguous 

spondilodiscitis (Figure 3). In some cases, the fish bone may produce marked inflamatory

narrowing of the involved bowel segment, wich may result in bowel obstruction (Figure 

4).

Conclusion: 

CT plays an essential role detecting ingested fish bones complications. Multiplanar 

reconstructions and bone window are useful to make an accurate diagnosis. 

Figure 1

Figure 2

Figure 3 a, b

Figure 4 a, b

Complications related to fish bones ingestion

Authors P.v García Pérez 1, S.i Duque Fernandez Vega 2, M.d Rabadan Caravaca 1, E Barron Martin 1, A 

Ruiz De Arévalo 1 Centers 1Hospital Universitario Virgen de las Nieves, Granada,  2Hospital Nuestra

Señora de la Candelaria, TenerIfe



WHAT RADIOLOGISTS SHOULD KNOW ABOUT PYELONEPRHITIS.  
THE ROLE OF IMAGING AND PRINCIPAL FEATURES.

C. González-Carreró Sixto, A. Fernández Flórez, B. González Humara, P. Lastra García-Barón, J. Azcona Saenz, A. A. Cardín Pereda

• Children <5 years and Adults> 65 + predisposing base pathology

• In the male

• Immunosuppressed: corticosteroids, kidney transplants, HIV …

• Suspicion of infection by atypical organisms such as Pseudomonas

• History of abnormalities of the urinary tract (congenital or acquired) and / or manipulation of it

• Severe or atypical symptoms (sepsis, hematuria ...).

• No clinical improvement after 48-72h of accurate treatment

IMAGING FEATURES

COMPUTED TOMOGRAPHY

• Unenhanced CT
• Urinary tract gas

• Lithiasis

• Hemorrhage

• Renal enlargement

• Hydronephrosis

• Enhanced CT (50’’-90‘’after contrast injection)

• Wedge-shaped areas of lesser enhancement 

that extend from the papilla to the renal 

cortex (“STRIATED NEPRHOGRAM”)

• Focal lesions (hematogenous seeding)

• Perirenal fat edema

• Delayed and persistent enhancement

• EXTRARRENAL EVALUATION

ACUTE BACTERIAL PYELONEPHRITIS

COMPLICATED BACTERIAL PYELONEPHRITIS

OTHER ETIOLOGIES 

• Renal abscess should be suspected when appropriate therapy does

not lead to clinical response.

• Diabetic patients are predisposed (75% of all renal abscess).

• Abscess cavities may be either intra or extra-parenchymal.

EMPHYSEMATOUS

LEARNING OBJECTIVES:

• To discuss the role of imaging in the diagnosis and follow-up of urinary tract infections (UTI) in

adults.

• To describe the principal imaging findings in pyelonephritis and its complications in the different

modalities.

• To define the top etiologic differential diagnosis.

BACKGROUND:

• UTI are one of the most prevalent diseases in our world.

• Escherichia coli is the most common microorganism implicated and women are more likely affected.

• When infection migrates to the upper urinary tract or is placed there hematogenously, pyelonephritis

ocur.

• The clinics and laboratory data are diagnostic. Imaging is only necessary when risk factors are present.

• Life-threatening necrotizing infection of the kidneys

• Gas formation within or surrounding kidneys

• 90 % poorly controlled diabetes

• Other etiologies: immunocompromised, urinary tract

obstruction (lithiasis, neoplasm, sloughed papilla)

Emphysematous pyelitis

• 80 % normal

• Hydronephrosis

• Lithiasis

• Renal enlargement (> 15 cm / > 1.5 cm more than 

contralateral)

• Poorly defined hypoechoic areas 

• Hypoperfusion (Doppler / contrast enhanced US)

• Loss of corticomedullary differentiation

• Gas

Differentiation between gas and lithiasis

Pseudotumoral images

Extrarenal evaluation

ULTRASONOGRAPHY

Type 2 Type 1

Gas in the urinary collecting

system
Associated with fluid collection

AGRESSIVENESS

Gas within the parenchyma

XANTHOGRANULOMATOUS

• Chronic destructive granulomatous process due

to a uncomplete immune response to subacute

bacterial infection (E. coli, P. mirabilis)

• Renal parenchyma is replaced by macrophages

• No known risk factors although diabetes is related

• Nonspecific symptoms (low grade fever and

malaise)

TUBERCULOSIS

Enlarged kidney with a big renal pelvis staghorn

calculus (arrow). Extensive inflammatory parenchymal

infiltrates (circle) and inflammatory changes in perirenal

fat (arrowheads).

• Hematogenous seeding of pulmonary TBC

• Urinary tract is the most common

extrapulmonary site of TBC

• Nonspecific symptoms with hematuria

• Known TBC, HIV, immunocompromised patients

Papillary necrosis

Atrophic kidney with

extensive cystic infiltrates

Atrophic kidney with dystrophic

calcifications and urinary tract

stenosis suggestive of mastic

kidney as a result of renal TBC.



THE IMPORTANCE OF CEREBRAL MRI IN NEONATAL HYPOGLYCEMIA

Fatahi Bandpey ML*, Mohamedfadel Bleila*, Ángel Sánchez Montañez García Carpintero**, 

Ignacio Delgado Álvarez**, Elida Vázquez Mendez**, María Antonieta Londoño*** 

*Obispo Polanco Hospital, Teruel ** Vall D‘Hebron Universitary Hospital, Barcelona 

***Clínica de las Américas, Medellin

LEARNING OBJECTIVES

To learn the principal radiological signs of cerebral magnetic resonance imaging (MRI) that guide the diagnosis of neonatal hypoglycemic encephalopathy.

To recognize the importance of obtaining a good history regarding the prepartum, peripartum, and postpartum time in order to make a good clinical-radiological correlation.

To make a differential diagnosis that includes hypoxic ischemic encephalopathy.

BACKGROUND

INCIDENCE - Hypoglycemia is more common in the neonatal period than it is in other pediatric age groups (5-7% in full-term newborns and 3.2-14.7% in pre-term newborns).

DEFINITION - Neonatal hypoglycemia is a common complication in newborns that are premature, small for gestational age, and children of diabetic mothers. It results from an imbalance between 

glucose supply and its utilization. Clinical manifestations depend on gestational age and other risk factors. It is recommended to maintain glucose levels above 45mg/dL.

Neonatal hypoglycemic encephalopathy is a syndrome defined by altered neurological function in neonates with hypoglycemia. It can cause permanent cerebral lesions (cognitive decline, altered 

vision, epilepsy, cerebral palsy, etc.). Magnetic Resonance Imaging (MRI) has been shown to be the ideal tool to demonstrate the extent of injury and to predict prognosis.

ETIOLOGY - 1. Increased peripheral use of glucose (children of diabetic mothers, drug addicts, erythroblastosis, hyperplasia of cells of the islets of Langerhans, overproduction of insulin by tumors, 

iatrogenic insulin). 2. Inadequate endogenous or exogenous glucose supply (preterm newborns, intrauterine growth retardation, perinatal stress - asphyxia; hypothermia; sepsis; shock prolonged 

fasting, polycythemia, adrenal insufficiency, glucagon deficiency).

CLINICAL SIGNS AND SYMPTOMS - Hypoglycemia can be asymptomatic or symptomatic. In symptomatic cases, patients can present with changes in level of consciousness (irritability, abnormal 

crying, lethargy, stupor), apathy, slight hypotonia, shaking, poor latching and feeding, vomiting, irregular respiration, tachypnea, apnea, cyanosis, convulsions, and coma. These symptoms are 

nonspecific, so one must always rule out other possible causes, especially ischemic hypoxia.

RADIOLOGICAL FINDINGS

ULTRASOUND: Ultrasound reveals areas of hyperechogenicity of the white matter predominately involving the parieto-occipital lobe bilaterally (Fig. 1 and 2).

CT: Not very sensitive. In early stages of hypoglycemic encephalopathy, CT could be normal or there could be faint hypodensities in the parieto-occipital white matter bilaterally.

CEREBRAL MRI: Cerebral MRI, especially diffusion weighted imaging (DWI) provides valuable information and plays an important role in diagnosing hypoglycemic encephalopathy. In T2-weighted 

images, areas of high signal intensity in cortico-subcortical regions bilaterally and symmetrically, primarily involving the parieto-occipital lobe. Effacement of cortical sulci and poor differentiation of the 

gray and white matter. Marked diffusion restriction (Fig. 3) and low signal on ADC maps (Fig. 4) in affected areas, which could be reversible. Less involvement of the basal ganglia. 
There is usually increased perfusion in the affected zone. The cerebellum, brainstem, and the thalamus are usually preserved in adults, but not in newborns.

DIAGNOSIS - Clinical history and pre-, peri-, and postnatal history. Blood glucose below 45 mg/dL (<2.5 mmol/L) when the symptoms arose. 

Improvement of symptoms upon administration of glucose and correction of hypoglycemia. Some newborns tolerate the glucose levels well without any clinical symptoms. 

Typical changes in cerebral MRI, especially in diffusion sequences.

TREATMENT - Rapid correction of hypoglycemia. Treat the neurological sequelae that are directly related to severity and duration of the hypoglycemic insult.
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DIFFERENTIAL DIAGNOSIS

Hypoglycemic encephalopathy: children of diabetic mothers, preterm infants, low birth 

weight infants. Nonspecific symptoms (irritability, hypertonia…). Cerebral MRI: bilateral and 

symmetric high signal intensity on T2-weighted images, marked diffusion restriction (Fig. 3), 

localization primarily to the parieto-occipital lobe. 

The prognosis depends on the severity and duration of involvement.

Hypoxic ischemic encephalopathy: a history of hypoxia pre-, peri-, or postpartum. 

Symptoms of drowning or asphyxia. Cerebral MRI: bilateral and symmetrical hyperintensity in 

T2 weighted images, in early stages marked diffusion restriction that affects the ganglio-

thalamic region (metabolically more active) and the cortex (Fig. 5 and 6). In preterm infants, 

can cause periventricular leucomalacia and germinal matrix hemorrhage. Involvement of the 

posterior arm of the internal capsule is related to a worse prognosis. Prognosis depends on 

severity and duration of involvement.



THE IMPORTANCE OF CEREBRAL MRI IN NEONATAL HYPOGLYCEMIA

CASE 1

Term newborn delivered via Cesarean section with birth weight of 2820g and an Apgar score of 9/10. The mother requires psychiatric 

treatment (with multiple medications). Clinical history: admitted for convulsions within a few hours of birth with progressive hypoactivity, 

clonic crisis of all four extremities, and gaze deviation in the setting of hypoglycemia to 16mg/dL. Electroencephalogram (pathological): low 

incidence of interictal epileptiform anomalies in the left hemisphere, with predominance in centro-temporal regions.

Transfontanellar ultrasound: slight hyperechogenicity of the parieto-occipital white matter and centrum semiovale, in an indeterminate 
bilateral way (Fig. 7 and 8). 

CONCLUSIONS

Cerebral MRI, especially diffusion weighted imaging (DWI), provides valuable information for the early diagnosis of hypoglycemic encephalopathy

A good clinical-radiological correlation is key to make an early diagnosis and avoid major complications.

Given the difficulty of the physical exam in a neonate and the scarcity of clinical guidelines, it is important to always rule out other causes, especially of hypoxic-ischemic etiology.

CASE 2

Term newborn, birth weight 2660g with Apgar 8/10. Diabetic mother treated with insulin. 

Clinical history: 12 hours after birth, the infant developed apnea, cyanosis, and stereotyped movements of the upper

extremities with generalized hypertonia in the setting of hypoglycemia to 15 mg/dL and acidosis. 

Electroencephalogram (pathological): abundant and prolonged electrographic crises over discontinuous and hypoactive

cerebral background activity (compatible with electrical status epilepticus).

Transfontanellar ultrasound: patchy involvement in the form of bilateral cortico-subcortical hyperechogenicity, nonspecific

predominately of the left temporo-parietal region (Fig. 15, 16 and 17). 
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Cerebral MRI: Findings suggestive of encephalopathic hypoglycemia as primary diagnostic option in relation to the patient's history (Fig. 9, 10 and 11). 

Control cerebral MRI (22 days later): radiological evolution of the extensive ischemic lesions, with cortical laminar necrosis and 
with appearance of areas of encephalomalacia (Fig. 12, 13 and 14). 

Cerebral MRI: Areas of increased signal intensity in T2- weighted

sequences in the white matter of the cerebral hemisphere diffusely, 

bilaterally, and symmetrically, predominately affecting the parieto-occipital 

regions. Generalized effacement of the cortical sulci and poor differentiation

of the gray and white matter, respecting the basal ganglia, capsular, and 

thalamic region, with normal visualization of the posterior arms of the

internal capsule (Fig. 18 and 19). 

Small foci of intraparenchymal bleeding in the left parietal area (seen as 

hyperdensities in T1 weighted images - Fig. 20). 

High signal on diffusion study - DWI (Fig. 21 - a, b, c) with low signal on

ADC map (Fig. 21 - d, e, f) translating to restriction (cytotoxic edema). 
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Oncologic emergencies in lung cancer 
patients: a pictorial review

N. Almeida Arostegui, L. Gorospe Sarasúa, M. Vicente Redondo, B. Lumbreras Fernández, F. González
Tello, M. Á. Fernández Méndez

Teaching points:

• Recognize the image findings of the most

common and less frequent emergency

complications in lung cancer (LC) patients.

• Learn the definitions an the clinical

presentation

Introduction:

• Malignant tumors are the 6th global cause of death and the 4th in 

high-income countries. 

• The most common and responsible for the majority of deaths is LC.

• Patients with LC are the oncological patients that most commonly visit 

Emergency Departments (ED) with complications related to the 

disease.

Oncologic emergencies 

(OE):
An OE is defined as any acute event in a

cancer patient that develops directly or

indirectly due to the tumor and puts the

patient's life at risk.

Hematologic and metabolic 

Usually imaging techniques play a

secondary role

Infectious complication Acute respiratory 

distress syndrome

Figure 2: A 60-year-old male patient with a recent left lower lobe

(LLL) segmentectomy came to the ED due to severe dyspnea. A)

Chest x-ray shows confluent alveolar opacities (black arrows) in the

right lung and upper left lung field. There is a left lower lobe

collapse and pleural effusion (black arrowhead). A chest tube is

placed in the left lung (yellow arrowhead) and surgical staples can

be seen in left thoracic wall (red arrowhead). B) Chest CT depicts

confluent ground glass opacities in the right lung (light blue arrows)

and bronchial dilatation within the ground glass areas (light blue

arrowheads) as signs od ARDS. In the left lung there is LLL

collapse (black arrow) and a misplaced chest tube (yellow

arrowhead). Observe there is left subcutaneous emphysema due

to postoperative changes.

Structural complications

Imaging explorations play a crucial

role

Central airway 

obstruction Pulmonary embolism

Figure 3: Central airway obstruction in an 80-year-old

male patient who presented to the Emergency

Department with shortness of breath. A) Chest x-ray

shows a mass (asterisk) in the right upper lobe (RUL)

abutting the right paratracheal stripe (black arrow). B)

Coronal chest CT confirms a mass (asterisk) in the

RUL infiltrating the chest wall (black arrow) and the

distal trachea (white arrows), causing a

severe narrowing of the tracheal lumen. Note the

elevation of the right hemidiaphragm (red arrow) due to

infiltration of the right phrenic nerve. C) Sagittal view of

the chest CT better shows the critical narrowing of the

tracheal lumen (white arrows) by the mass (asterisks).

D) 3D airway reconstruction better depicts the stenosis

of the tracheal lumen (white arrows).

Figure 5 : An 84-year-old patient with LC was referred due to chest

pain and dyspnea. A and B) Axial chest CT angiography shows filling

defects in the main right pulmonary artery and segmental branches of

the right lower lobe artery (arrows), consistent with pulmonary

embolism (PE). Note the primary lung tumor (white asterisk) and the

signs of right cardiac chambers overload (black asterisks).

Massive pleural effusion

Figure 4: A 53-year-old patient with metastatic LC

complaint of progressive dyspnea. A and B) Chest x-

ray and axial thoracic CT show a massive right

pleural effusion with contralateral deviation of the

mediastinum, and total collapse o the right lung. Note

the incidental detection of a segmental pulmonary

embolism in a segmental branch of the left lower lobe

artery (arrow).

Hospital Universitario Ramón y Cajal

Figure 1: A 56-year-old patient with LC came

to the ED with fever and dyspnea. A) Axial CT

shows an infiltrating mass right upper lobe

(asterisk); the mass invades the right posterior

chest wall. Observe there is gas within the

lesion (arrowhead) as a sign of superinfection.

Incidentally bilateral pulmonary embolism in

the main pulmonary arteries and bifurcation is

shown (short white arrows).



Structural 

complications

Conclusion:

Oncological emergencies are an important cause of morbidity and mortality in lung cancer patients, the oncological patients that most

commonly visit the Emergency Departments. Radiologists plays a critical role not only in the diagnosis of emergent structural

complications, but also in the detection of treatment-related complications. The knowledge and correct identification of these

oncological emergencies allow a prompt diagnosis and early management of lung cancer patients experiencing urgent complications.

Myocardial and vascular 

infiltration

Figure 6: A 63-year-

old patient with a

previous history of

locally advanced LC

went to the ED with

shortness of breath

and chest pain. A, B

and C) Chest x-ray,

axial and coronal CT

shows a LLL mass

(asterisk) invading the

left ventricle and

atrium (arrowheads).

Observe that there is

elevation of the left

hemi diaphragm

(arrow) due to left

phrenic nerve

infiltration. D, E and

F) Coronal CT and

3D reconstructions

anterior an posterior

views, shows the

mass (asterisk)

infiltrating the left

ventricle

(arrowheads) and the

pulmonary veins and

segmental pulmonary

arteries (arrows).

Pneumothorax and infectious complication

Figure 7: A 69-year-old patient with LC, fever. A) Chest X-ray shows a left apical pneumothorax

(PNTX) (asterisk) and diffuse alveolar opacities (arrows). B and C) Coronal and axial chest CT better

depicts the apical PNTX, bilateral diffuse ground glass opacities (blue arrows) and emphysema

(arrowheads). There is a cavitated mass in the LLL (red arrows). Observe the associated

subcutaneous emphysema in the left anterior and lateral chest wall (arrow) due to treatment

complications with a chest tube (black arrow).

Lung hernia

Figure 8: A 60-year-old female patient

presented to the ED with dyspnea. A, B

and C) Axial, sagittal and coronal CT show

right lung parenchyma (black arrows)

protruding through the thoracotomy

incision (yellow arrowheads). D) 3D CT

reconstruction shows the herniated lung

parenchyma (black arrow).

Cervical spine infiltration 

and spinal cord 

compression

Figure 9: A 62-year-old male patient with tetraparesis and dyspnea A, B and C) Axial,
coronal and sagittal CT shows a metastatic necrotic mass (white arrows) at C2-C3-C4
levels, infiltrating the cervical spine and the spinal canal and displacing the spinal cord
(arrowheads). There is an anterior displaced fracture of the dens of C2 (yellow arrow). D,
E and F) 3D CT axial, coronal and sagittal reconstructions shows the same findings.

Superior vena 

cava syndrome 

(SVCS)

Cardiac tamponade

Figure 10: A 45-year-

old patient went to the

ED with headache and

facial edema. A and B)

Coronal and sagittal CT

shows a right hiliar

mass (asterisk)

compressing the

superior vena cava and

producing subsequent

severe stenosis.
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Figure 11: A 75-year-old patient with locally advanced LC with
presented with chest pain, palpitations and dyspnea. A) Chest x-ray
shows an augmented cardiac silhouette. B) Axial chest CT display a
moderate pericardial effusion (black asterisks) and the primary
tumor in the right lower lobe (white asterisk). There is also a left
pleural effusion.

Figure 13: : A 66-year-old patient with not

known previous pathologies came to the ED

with severe hemoptysis. A and B) Chest x-ray

and axial CT shows a right hiliar mass

(asterisk). The bronchoscopy detected an

ulcerated lesion in the right bronchus. C) Digital

angiography revealed hypertrophy of the right

bronchial artery (black arrow) and contrast leak

in the right lung compatible with active arterial

bleeding.

Figure 14: 68-

year-old patient

with LC and altered

mental status. A)

Axial enhanced CT

display two ring

enhancing lesions

in the parietal lobes

(arrows) and

perilesional edema

(arrowhead). B) In

an axial T1

enhanced weighted

image two ring

enhancing lesions

(arrows) in the right

occipital lobe an in

the left

parietooccipital

region were

observed.

Brain metastases



BOWEL OBSTRUCTION AS DEBUT OF 
ENDOMETRIOSIS

Authors: María del Carmen Pérez García, Álvaro Moyano Portillo, Jesús Parejo Santaella

Learning objectives:

This work aims to describe the radiological characteristics of the bowel endometriosis and expose the possible 
associated complications that we would observe in our clinical practice, through the presentation of a clinical 
case. 

Background:

Bowel is the most common site of extrapelvic involvement of endometriosis, occurring in 12-37% of patients. 
The rectosigmoid colon represents the first place in frequency, followed by appendix, cecum and distal ileum. 
Bowel endometriosis begins implanting in the serosa, followed by the invasion of the muscularis layer; mucosal 
involvement is infrequent. Large endometriotic implants can cause stenosis and fibrosis of the bowel and 
subsequent mechanical obstruction.

Less common manifestations of bowel involvement are catamenial diarrhea or rectal bleeding. 

Treatment is usually based on hormonal management, but surgery might be necessary when the patient 
presents with bleeding, obstruction or a malignant neoplasm cannot be discarded.

Conclusion:

Although a high percentage of the masses observed in the large intestine that cause obstruction are usually 
neoplastic, we should not forget other benign causes that can mimic them, such as adhesions secondary to 
endometriosis, especially in young women.

Findings/Procedure:

A 44-year-old female with no medical or surgical history of 
interest presents to the Emergency Room with abdominal 
pain, vomits and no depositions in the last 3 days. The 
abdominal X-ray is compatible with sigmoid obstruction.

A CT scan is performed, which shows bowel dilatation with an 
abrupt change in the caliber of the sigmoid colon. After 
intravenous contrast administration, this seems to be 
secondary to a soft-tissue mass with heterogeneous 
enhancement, mimicking colon cancer. 

As incidental findings, an uterine leiomyoma and a lesion 
suggestive of a follicular cyst on the left ovary are described.

Other complementary diagnostic techniques are also unable 
to conclude a definite diagnosis: 

• PET scan identifies a pelvic mass with low metabolic 
activity, similar to the metabolism of the ovarian cyst 
mentioned on CT

• Colonoscopy is incomplete due to “a frowning in the 
mucosae”, with no suspicious signs of neoplasm. It 
provides a negative biopsy for neoplastic cells. 

Eventually, as the obstruction persists, a resection of the 
lesion is performed, observing a similar one on the terminal 
ileum, which is removed. The distal segment to the main 
mass is described as adherent to the cervix.

Anatomopathological analysis is consistent with endometriotic 
implants on both the sigmoid colon and the ileum. 

Sigmoid mass with heterogeneus
contrast-enhancement (yellow arrow) 

and ascites.

Cystic lesion suggestive of follicle on 
the left ovary (red arrow)

Pelvic mass with low metabolic
activity



N. A. Almeida Arostegui, E. Canales Lachen, C. González Gordaliza, A. Vicente Bartulos, L. Gorospe Sarasúa, J. 

Acosta Batlle.    Ramon y Cajal University Hospital.

Figure 1: A) Drawing shows the entire colon and

colonic segments (arrows). B) Axial drawing at the level

of the femoral heads shows the pelvic organs and their

relationships: (1) urinary bladder, (2) seminal vesicles-

prostate, (3) rectum, (black arrow) mesorectal fascia,

(red arrow) sacrum-coxis.

A B

Figure 3: Normal postoperative changes

after abdominoperineal resection. A) axial

drawing and B) axial CT scan at the level

of the iliac crests. The colostomy in the

left iliac fossa is shown (red arrow), mild

amount of fat adjacent to the colostomy is

normal (green arrow). Blue arrow shows

right colon and the purple arrow shows

the iliac crests.

C) Axial drawing and D) axial CT at the

level of the femoral heads. Blue arrow

shows absence of the rectum and a

presacral soft-tissue (red arrow) a normal

postoperative change in this surgery. Blue

arrow shows small bowel loops and green

arrow indicates de coccyx.

Figure 5: Paraestomal hernia and abdominal wall
abscess after abdominoperineal resection. A) Axial
CT at the level of the iliac crests shows the
colostomy in the left iliac fossa (withe arrow)
occupied by small bowel loops (yellow arrow) and
fat protruding into the abdominal wall. In addition,
on the left anterior side of the abdominal wall, a
collection (red arrow) of thickened walls with
parietal enhancement is identified. It is also
associated locoregional fat stranding (white
arrowhead). B) CT sagital reconstruction shows the
colostomy (white arrow) and the small bowell
loops (yellow arrow) in the abdominal wall.
University Hospital Ramón y Cajal.

Figure 2: Normal

changes after anterior

resection (AR). A and

B) Schematic drawing

and axial CT after AR;

in contrast with ABPR

there is a rectum

stump usually mid or

lower rectum (red

arrow) but in extended

low AR there isn’t. As

in ABPR the pelvic

organs are displaced

posteriorly such as the

uterus in this case

(white asterisks) and

there is a presacral

soft-tissue collection

(yellow arrows).

C and D) Sagittal schematic drawing and CT better depicts the anatomic changes after

AR; The lower-mid rectum (red arrows) is anastomosed with the descending colon

notice the surgical sutures (red arrowheads); the presacral soft tissue is shown in blue

in C and a yellow arrow in D. The uterus and urinary bladder are also shown (white

asterisks and crosses).

Figure 4:

Panproctocolectomy with

ileo-anal anastomosis. A,

B, C and D) Schematic

drawings, axial and sagittal

CT. The complete colon is

resected including the

rectum, and a ileo-anal

anastomosis is created

(red arrowheads); the

terminal ileum is used to

form a “J” creating a side-

to-side anastomosis with a

linear stapler (short

arrows). The sphincters

are preserved. A common

pitfall is to confuse the

reservoir with a fluid

collection.

Figure 5: A 55 year-old patient with a previous history of colon cancer

treated with a left-hemicolectomy presented with abdominal pain,

complicated with anastomotic leak. A and B) Axial and coronal CT with IV

and endorectal contrast. There is an important leak of the endorectal

contrast (yellow arrows) at the level of the colonic-sigmoid anastomosis

(red short arrows), creating a contrast column; notice also the free air gas

bubbles (light blue arrowheads). These findings were diagnostic for a high

rate anastomotic leak.



LEARNING OBJECTIVES

1. Explain the main clinical characteristics of pneumatosis intestinalis as well as the differential diagnosis.

2. Review the most useful exploratory techniques in its diagnosis.

3. Describe and show the fundamental radiological findings of pneumatosis.

BACKGROUND

Pneumatosis intestinalis is defined as the presence of gas inside the intestinal wall. Its incidence has been set at 0.03%. It is classified into two different groups according

to the etiology, benign or life-threatening pneumatosis. Due to this fact, radiologists must recognize the radiological signs of this entity.

FINDINGS

Intestinal ischemia is the most common of those that involve a vital risk

to patient’s life.

In children the most frequent cause is necrotizing enterocolitis.

After the neonatal period, the causes are similar to those of adulthood.

Pathogenesis, there are two main causes:

- Mechanical, which justifies its appearance to a hyperpressure in the

intestinal lumen or in the lungs, dissecting the gas from the bowel wall.

-Bacterial, in which gas-producing bacteria enter the abdominal wall by

increasing the permeability of its mucous membrane.

Clinical findings:

-If the cause is benign: Patients remain asymptomatic.

-If there is a vital compromise: Signs of peritoneal irritation and analysis

will show elevation of the amylase and signs of severity (acidosis).

The most useful ones are simple radiography and computed tomography (CT).

Ultrasounds are only indicated in cases of suspicion in pediatric patients.

CT is the most sensitive (it allows the detection of other radiological findings that

guide towards gravity or etiology of the process)

Pneumatosis is identified as linear or bubble shape hypodense images inside

intestinal wall corresponding to air bubbles. Its detection improves with a lung

window, especially in the colon.

Indicators of malignant pneumatosis:

- Air bubbles inside the porta and/or the visualization of ascites.

- Parietal thickening and/or intestinal dilation

- Absence or intense enhancement of the mucosa of its wall

- Ascites

- Presence of gas in the portomesenteric axis (which differs from aerobilia due to

its peripheral hepatic distribution instead of central one)

The circular morphology is most of the times benign and is associated with cystoid

intestinal pneumatosis.

The linear or bubble arrangement, however, appears in the same way in benign

causes as in those that compromise the patient's life. In these cases, it is

necessary to resort to other radiological signs that point towards the severity of the

patient.

The presence of intra- or retroperitoneal gas does not necessarily imply perforation

of bowel and can also be visualized when the cause is benign.

CONCLUSION

The pneumatosis intestinalis is a radiological sign that must be interpreted in the clinical

context, and must be recognized by radiologists because it can be a vital emergency.

Figure 2. Abdominal radiography. Benign

pneumatosis. This image shows air within the wall

of the stomach (black arrows) according to

interstitial gastric emphysema.

Figure 1. Axial CT image, lung window: Benign peumatosis. This image

shows air within the wall of stomach contained by the serosa (black arrows).

Also, free air bubbles closed to esophagogastric junction are seen (*)

Figure 3. Sagittal MPR CT image. Malign peumatosis. 

Also, gas inside superior mesenteric artery (*) and inside

the wall of small bowell (white arrowheads) are seen.

Pneumatosis intestinalis etiology

Benign causes Pulmonary:

•Asthma

•Bronchitis

•Emphysema

•Pulmonary fibrosis

Systemic disease:

• Scleroderma

• Lupus

• SIDA

Intestinal:

• Pyloric stenosis

• Intestinal pseudo-

obstruction

• Peptic ulcer

• Paralytic ileus

• Inflammatory bowel 

disease

• Whipple's disease

•Uncomplicated

diverticulitis

Iatrogenic:

• Opaque enema

• Jejunoileal bypass

• Endoscopy

Drugs:

• Corticoids

• Chemotherapy

• Lactulose

• Sorbitol

Transplantation of organs 

(bone marrow, kidney,

liver, lung and heart)

Primary pneumatosis:

• Idiopathic

•Cystoid intestinal 

pneumatosis

Causes with vital risk

• Intestinal ischemia

• Intestinal obstruction (especially strangulation)

• Ingestion of corrosive agents

• Toxic megacolon / necrotizing enterocolitis

• Abdominal trauma

• Some cases of complicated connective tissue disease or organ transplantation

Pneumatosis intestinalis:
From a benign entity to a vital emergency.

Moreno L., Navas-Campo R., Bello CM., Ramón y Cajal J., Ibáñez D., Juan R.

Hospital Clínico Universitario Lozano Blesa. Zaragoza.

Figure 4. Coronal MPR CT image, lung window. Benign

pneumatosis. This image shows air inside intestinal wall

(black arrows) secondary to chemotherapy.

Diagnostic techniques:



MD Rabadán Caravaca, A Moyano Portillo, AJ García Salguero, C Luque Revelles.

Hospital Universitario Virgen de las Nieves, Granada, Spain.

Bowel obstruction due to bezoar. What radiologists should know

Learning objetives

This work aims to describe the main radiological findings of bezoars and its complications as well as to highlight the importance of the clinical context of the

patient so as to identify some factors that may predispose to its development.

Background

Bezoars are solidified substances formed by poorly digested exogenous material, usually derived from fruits and vegetables. They are often found in the

stomach but can pass into the small intestine and produce a mechanical obstruction. The formation of these structures has been associated with alterations

in gastric motility, gastrointestinal surgeries (such as vagotomy and pyloroplasty, gastrectomy and gastrojejunostomy or gastroduodenal anastomosis…)

hypothyroidism, diabetes and poor dentition. There is a variant called tricobezoar that is secondary to hair intake and is frequently seen in patients with

mental illness.

Findings and procedure

Imaging examination is the main basis of bezoar-induced small bowel obstruction diagnosis. Abdominal X-ray, barium studies, abdominal ultrasound and 

endoscopy have been applied to diagnose it, but these examinations exhibit poor diagnostic accuracies and limitations. As such, the clinical use of these 

techniques is limited. Abdominal X-ray is useful to detect the obstruction, although rarely shows the bezoar.

The use of computed tomography allows us to diagnose bowel obstruction due to the presence of impacted bezoar.

In CT planar scanning, bezoar appears as round, oval or tubular masses with clear boundaries located inside the intestinal lumen, although densities varied 

and mottled gas density can be observed inside the bezoar (Figures 1,2,3)

Figura 2. Gastric Bezoar.Figura 1. Gastric Bezoar.

Bezoar-induced small bowel obstruction (Figure 4) usually occurs at the narrow part of

the small intestine, in particular, the distal end of the ileum is the most common site,

especially at 50 cm to 70m cm away from the ileocaecal valve. This condition

commonly occurs at this site because the lumen of this small intestinal segment is

narrow. Thus, bowel movements are slowed down, and a large amount of water inside

bezoars is absorbed and motility is reduced. The jejunum is the second most common

site.

CT can also help to determine the predisposing causes and to detect complications 

caused by obstruction, such as perforation or intestinal ischemia.

The currently available treatment options for a gastric bezoar include dissolution of the 

bezoar by Coca-Cola®, removal by endoscopic devices, laparotomy, and laparoscopic 

surgery. 

Intestinal bezoars are generally removed by a surgical procedure, since patients with 

this type of bezoar often present with intestinal obstruction and ileus.

Figura 3. Ileal bezoar.

Figura 4. Ileal bezoar with retrograde dilation of small bowel loops,

axial section (A) and sagittal reconstruction (B)

Conclusions

• Although bowel obstruction due to bezoar is an infrequent entity, it should be taken into account in patients with certain predisposing factors, such as 

gastrointestinal surgeries.

• The characterization of bezoars and its possible complications allows to decide an specific treatment.
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BLUNT CEREBROVASCULAR INJURIES IN 

CRANIOCERVICAL TRAUMA
Cristina Ponce Balaguer, Beatriz Rodríguez Chikri, Margarita Palmer Sans, Mariola Borrás Fernández, Francisco Ramón Company

Son Espases Universitary Hospital, Palma de Mallorca, Spain.

- Describes blunt force injury on the vessels of the neck and head.

- Rare entity (prevalence 1-16%) but potentially harmful. 

- Traumatic population with high-energy trauma are the most affected. 

- Can evolve to adverse outcomes like stroke or even death if they are untreated. 

BCVI (BLUNT CEREBROVASCULAR INJURY

CLINICAL SYMPTOMS

Most of the patients present a latent period until the onset of neurologic symptoms, approximately 72 hours. 

Imaging is of highest value to recognize asymptomatic lesions and to guide clinical management.

SCREENING CRITERIA – MODIFIED DENVER CRITERIA

- Radiologic findings

- High-energy mechanism with:

- Le Fort II and III fracture

- Basilar skull fracture with carotid canal involvement

- Diffuse axonal injury and Glasgow Coma Scale <6

- Cervical spine fracture

- Any fracture at C1 through C3

- Vertebral body fracture

- Transverse foramen fracture

- Subluxation

- Ligamentous injury at any level

- Clothesline-type injuries or seat belt abrasion with swelling and/or pain

- Near-hanging with anoxia

- Clinical symptoms

- Acute arterial hemorrhage (neck, mouth, nose and 

ears).

- Expanding cervical hematoma

- Cervical bruit (in patients younger than 50 years).

- Focal neurological deficits

- Stroke finding at CT or MR imaging

- Any neurologic deficit inconsistent with imaging 
findings

IMAGING FINDINGS AND GRADING OF BCVI

MECHANISM OF INJURY

Trauma with high-energy injury mechanism.

- High-speed vehicle collisions (50%)

- Fall from a height greater than standing

- Pedestrian struck

- Others: Suicide attempt, direct impact…

Most associated lesions with BCVI: 

- CERVICAL SPINE FRACTURES: 

- Upper cervical spine (C1-C3)

- Ligamentous injuries

- Traumatic subluxations

- Complex skull fractures

- Occipital condyle fractures

- Displaced midface fractures

- Mandibular fractures

Principal mechanisms of injury: longitudinal stretching, twisting, 

shearing, compressive forces, direct injury from the fracture fragment

and direct oral trauma.

Cervical vessels can be affected anywhere along their length, the most

common locations are: 

- Cervical carotid vessel near the skull base

- Vertebral artery segments along the transverse foramina

- CAROTID ARTERY INJURY: 

Hyperextension and contralateral head rotation stretching ICA to

transverse processes of C1-C3.

- VERTEBRAL ARTERY INJURY:

Bone fracture especially the transverse foramina (V2) and stretching to

the vessel to the cervical spine structures or dural margins at the

entrance of the skull (V3). 

INTIMAL INJURY

- Dissection

- Estenosis/occlusion

- Embolization with vascular 

occlusion

ENTIRE WALL LAYERS

- Pseudoaneurysm

- Transection

- AVFs

ADVENTITIOMEDIAL INJURY

- Hematoma

- Estenosis/occlusion

GRADE I Vessel wall irregularity: minimal undulating contour or subtle wall thickening of the vessel.

Intramural hematoma (IMH)  with <25% luminal stenosis: segments of eccentric or circumferential mural thickening distribution.

GRADE II Dissection with any raised intimal flap, a linear filling defect within the vessel lumen. 

Double lumen sign: contrast opacifying the false lumen is pathognomonic.

Any intraluminal thrombus: focal intraluminal filling defects.

Dissection or IMH with luminal stenosis >25%

GRADE III Arterial pseudoaneurysm: consist of a partial rupture of the arterial wall with variable focal eccentric outpouching of the arterial lumen. It can 

present as a fusiform enlargement or saccular outpouchings. 

It can cause native luminal stenosis due to the mass effect of a large pseudoaneurysm. 

GRADE IV Arterial occlusion: cause by dissection or thrombus.

- Internal carotid artery: The proximal cervical segment being the most affected. It begins tapering before the entire occlusion.
- Vertebral artery: abrupt arterial cutoffs. 

GRADE V Arterial transection: a collection of extravascular contrast around the injured vessel, without filling or minimal contrast in the vessel distal to 

the lesion. The contrast will disperse on delayed series. 

And/or AVF: a high-flow connection between an injured artery and draining veins. On CTA with single phase is difficult to identify. 

Angiography will be useful for finding an early venous filling in the arterial phase. Can associate enlargement of the drainage veins due to 
increased flow

CONCLUSIONS

- It is important to identify the patients in potential risk factor to develop vascular injury to perform a CTA.

- Radiologists play an important role in finding and grading the lesions to guide accurate management. 

- There are some lesions still missed with the current criteria, we should be open-minded to make a CTA when the clinicians suspected the risk of BCVI.

CT-venography should be performed when venous injury intracranially or in the neck is suspected:  

Any calvarium or skull base fracture that extends to the dural venous sinus or jugular bulb.

CT-Angiography (CTA) is the imaging technique of choice in screening. 



IMAGING FINDINGS AND GRADING OF BCVI

Arterial pseudoaneurysmGRADE III

GRADE II • Any raised intimal flap

• Any intraluminal thrombus

• Dissection or IMH>25%

GRADE I
• Vessel wall irregularity

• Dissection

• IMH with <25% luminal stenosis

GRADE IV Arterial occlusion

C

Arterial transection and/or AVFGRADE V

C

VENOUS INJURY

41-year-old female after falling from a low-speed vehicle (electric scooter). 

Right cerebellar venous infarction secondary to transverse and sigmoid sinus thrombosis (blue arrow) 

associated with right occipital fracture (yellow arrow).

D

A

CB
19-year-old male after a motorcycle collision. 

CT-angiography showed complete occlusion of the left 

vertebral artery (A, C) secondary to cervical fracture (B).

CA B

Right axillary artery transection in a polytrauma motorcycle patient after being struck by a motor vehicle. Axial 

oblique (A), coronal (B) and 3D CT angiogram (C) show the right axillary artery transection with supraclavicular 

and axillary hematoma. Active contrast material extravasation from the right axillary artery (yellow arrow). 

13-year-old female after struck pedestrian. 

Angio-CT images (A, B, C) showing a thrombus partially occlusive in 

the left jugular vein, extended to transverse and sigmoid sinus 

(yellow arrow).

A B C D E
43-year-old female after a frontal high-speed motor vehicle accident. CTA shows a mural thrombus (yellow arrow) on the right internal carotid artery (C1), complicated with an acute 

stroke of the middle cerebral artery territory (C, D, E).

A

B C D

39-year-old male who fell from 4-5 meters. Traumatic aneurysm of the left middle cerebral artery (M1 segment).

CT with multiple facial fractures (A), angio-CT (B) and DSA images showing the aneurysm (C, D yellow arrow).



CARDIAC ARREST. CT of imminent cardiogenic shock

C

Background

• Cardiogenic shock is a condition of reduced tissue perfusion secondary to decreased systemic cardiac

output as a result of pump failure.

• It is an unexpected and uncommon entity that can be produced in radiological emergency rooms. 

• They can occur in the context of polytrauma, in cases of acute cardiac pathology, mainly by cardiac

tamponade, or even in anaphylactic shock

CT findings

• Decreased left ventricular volume

• Decrease in the volume of contrast in aorta compared to IVC

• Opening of the chest collateral circulation

• Retrograde filling of IVC and hepatic veins

• Blood-contrast level in veins in decline zone

• Arteries that start from the aorta are not filled

• Passive filling of veins in more declining position

Decreased left ventricular volume (*).

A,B,C. Pericardial effusion (arrows) 

The volume of pericardial effusion is independent of the severity of the 

tamponade

A B C

* * *

A B
Scarce contrast in aorta in arterial phase
A. VR reconstruction. Arterial phase. ICV
plenified contrast due to reflux (yellow arrow). 
Aorta dimly filled by contrast (red arrow)
B. VR reconstruction. Aortic dissection type A 
(white arrow). Aorta does not become full in the 
arterial phase. ICV with high contrast (yellow 
arrow)

Opening of the chest collateral circulation
A. Axial MIP. Azygos Vein (white arrow) and Vertebral plexus (yellow 

arrow). B. Sagital. Azygos Vein  and Jugular internal vein  (yellow 

arrow) C. Coronal. Azigos and Hemiazygos Vein (yellow arrow)

A B C

Cueto L, García Marín M, Rosales E, Rivera A, De Araujo D, Flores S
U.G.C. Radiodiagnóstico
Hospital Virgen Macarena. Sevilla.  SPAIN
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Layering of contrast in dependents veins. Passive filling of veins in 

more declining position and blood-contrast level in veins.
A.B. Coronal MIP. A. Filling of both renal veins (white arrows) from ICV 

and hemiazygos vein (yellow arrow). B. Fillig of rigth renal vein and 

hepatic veins (orange arrow). C. Axial. Blood-contrast level (vertical 

arrows). Pooling of contrast in dependent renal and ICV veins.

A B C



Acute complications of renal transplantation
Diagnosis and treatment

I Andres Cano, JA Pardo Pazos, MC Garcia Villar
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Postbiopsy 

complications
Vascular

Perinephric fluid 
collections

Hematoma
Seroma

Lymphocele
Urinoma
Abscess

Obstructive hydronephrosis (extrinsic or 
intrinsic)

Urinary leakCollecting 

system
 

abnorm
alities

Renal artery thrombosis or stenosis
Iliac artery thrombosis or stenosis
Renal vein thrombosis or stenosis

Segmental infarction
Renal or iliac artery dissection

Hemorrhage (internal or external)
Arteriovenous fistula

Pseudoaneurysm
Infection

Acute Tubular Necrosis (ATN)
Acute rejection
Pyelonephritis
Renal abscess

1. Irshad A, Ackerman S, Sosnouski D, Anis M, Chavin K, Baliga P. A review of sonographic evaluation of renal transplant complication. Curr Probl Diagn Radiol. 2008;37:67-79.
2. Irshad A, Ackerman S, Campbell A, Anis M. An overview of renal transplantation: Current practice and use of ultrasound. Semin Ultrasound CT MRI. 2009; 30:298-314
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4. Sharfuddin A. Renal Relevant Radiology: Imaging in kidney transplantation. Clin J Am Soc Nephrol. 2014; 9:416-29. 
5. Baxter GM. Imaging in renal transplantation. Ultrasound Quarterly. 2003; 19:123-38.
6. Kobayashi K, Censullo ML, Rossman LL, Kyriakides PN, Kahan BD, Cohen AM. Interventional Radiologic management of renal transplant dysfunction: Indications, limitations and Technical considerations. Radiographics. 2007; 27:1109-30.
7. Granata A, Clementi S, Londrino F, Romano G, Veroux M, Fiorini F. Renal transplant vascular complications: the role of Doppler ultrasound. J Ultrasound. 2015; 18:101-7.

   

Inmediate Post-Op 
(<1wk) 0-3m 3-12m 12-36m

Rejection

Thrombosis

Infarction

Hematoma

ATN

RARE
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Abscess

Hydronephro
sis

Urine Leak

BK virus

Lymphocele

   
Tumors

Calculi

Calcineurin 
toxicity
Chronic 
allograft nep.

TRAS

Chronology classification of renal transplant complications. ATN: Acute Tubular Necrosis. 

Conclusion
➔ A wide range of postoperative complications of renal transplant can be diagnosed and managed 

with minimally invasive techniques. 
➔ Radiologists must know about post-renal transplant complications, since it is essential to respond 

with early treatment.
➔ Most complications can be detected by Doppler ultrasound and nuclear imaging.
➔ On other occasions it is necessary to resort to other diagnostic techniques such as the 

CT-angiogram or arteriography.

Intrarenal arteriovenous fistula (AVF). Doppler 
images after biopsy showed intrarenal pole artery 
with very high velocity with aliasing and low 
resistance pattern.

Bleeding postbiopsy. Renal transplant biopsy was done and he 
began with hematuria two hours later. Gray-scale US shows 
hyperechoic content in calyces (Image A, red arrow). CT 
without contrast was done and confirms these findings

Focal segmental infarct in the 
renal transplant secondary to 
polar renal artery thrombosis. CT 
shows perfusion deficit in the 
renal graft

Background
❖ Renal transplantation is considered a treatment of choice in cases of chronic renal failure.
❖ Advances in imaging techniques have played a great role in early detection and management of the 

anatomical and functional abnormalities of the graft in the early stages as well as in the late post transplant 
period. 

❖ Therefore, radiologists have a key role in assessing renal transplantations because it is important to 
establish an early diagnosis of complications, since most are potentially treatable.

Imaging evaluation
❖ Ultrasound (US) helps to establish the renal size and echogenicity, the status of the collecting system and 

ureter, and the size and location of any postoperative para-renal fluid collections.
❖ Radionuclide imaging is also one of the main modalities used to evaluate renal transplants and is frequently 

used to assess the renal function, radiotracer excretion, and urological abnormalities.
❖ CT scanning has a limited value because the use of iodinated contrast is usually avoided due to nephrotoxic 

effects

Normal transplanted kidney

Acute tubular necrosis. Man 
65 years old with serum 
creatinine elevation. Colour 
Doppler US reveals loss of 
diastolic component (Image A 
red arrow). Colour Doppler US 
were done every three days 
(Images B-D) and resistance 
index decreased progressively 
(white arrows). Conservative 
management is usually 
prefered. 

Renal abscess. (A) Grey-scale US  
shows two heterogeneous 
collections in parenchyma (white 
arrows) in a man that began with 
fever. Renal abscess appears as a 
well-defined hypoechoic nodule, 
with a hyperechoic central area 
within the parenchyma. The study 
was completed with a contrast US, 
to define the number and the size of 
abscesses (Image B, blue lines). It 
confirms the fluid content. Patient 
was treated with antibiotics and had 
good clinical and US evolution 

Urinoma. (A) Gray-scale ultrasound shows an hypoecoic fluid collection and two “jet” echoic 
images (red arrows).  (B) Radionuclide scintigraphy exhibits radiotracer activity outside the confines 
of the urinary system (green arrow).  (C) Urinary-CT shows a fluid collection in the left iliac fossa 
and media contrast extravasation (yellow arrow).  Most of the leaks are managed conservatively by 
percutaneous nephrostomy and stent placement. Surgical repair may occasionally be necessary.¡

A B C

Perinephric acute hematoma. The images A and B show septated complex fluid collections (white 
arrows) around the transplanted kidney (black stars). Percutaneous drainage is often neither 
efficacious (due to its multiloculated nature) nor advisable because of the self-limited nature of the 
complication and risk of infection.

Major postbiopsy complications can be defined as those that require intervention or an invasive
procedure, such as blood transfusion, embolisation, or surgery.

A

B

Renal vein thrombosis. Renal vein thrombosis. Man 50 
years old. Grey-scale US (Image A) and Spectral Doppler 
US (Image B) exhibits normal appearance and 
vascularization of the renal transplant. Two days later, he 
begins with abrupt abdominal pain and swelling. The new 
Grey-US (Image C) showed increase in size of renal 
transplant and poor corticomedullary differentiation. 
Spectral Doppler US (Image D) shows reversal of the 
diastolic arterial flow in intrarenal arteries.  Surgical 
thrombectomy is usually performed 

A C

C D

Obstructive hydronephrosis. 
Contrast-enhanced CT shows 
moderate obstructive 
hydronephrosis and dilated 
proximal ureter due to a 
fluid collection (blue star). 
The ureteral obstruction is 
initialy managed by a 
percutaneous nephrostomy. 
This helps to decompress the 
collecting system and 
increase renal function.
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Acute bowel ischemia: a challenging diagnosis on X-ray
Kristina Bath, Ines Steinhagen, Marc-André Weber

Acute bowel ischemia (ABI) is a potentially fatal vascular emergency

(mortality rate of 50-90 %, prompt diagnosis and treatment are

paramount [1, 2]. Early diagnosis and timely surgical intervention are

the cornerstones of modern treatment and are essential to reduce the

high mortality associated with this entity.

As radiologists, ABI is a condition that must be considered in the

differential diagnosis of acute abdominal pain while reporting plain

abdominal films. However, these findings are typically identified late,

often when bowel ischemia/infarction has already developed. Currently,

ABI is best evaluated using CTA. This technique enables interrogation

of both the vascular tree and the ancillary intra-abdominal findings [5].

1 Bala M et al. Acute mesenteric ischemia: guidelines of the World Society of Emergency Surgery. World J Emerg Surg. (2017); 12: 38

2 Wiesner W et al. CT of acute bowel ischemia. Radiology (2003); 226: 635-650

3 Lund E C et al. Intestinal ischemia: comparison of plain radiographic and computed tomographic findings. Radiographics.1988;1083-1108

4 Wadman M et al. Abdominal Plain Film Findings in Acute Ischemic Bowel Disease Differ with Age. Acta Radiologica, 47: 238-243

5 Segatto E et.al. Acute small bowel ischemia: CT imaging findings. Semin Ultrasound CT MR (2003); 24: 364–376

2. Backround

1. Learning objectives

Radiograph lat

The aim of this poster is to describe the main X-ray findings of Acute

bowel ischemia.

3. Pathophysiology

A critically reduction in blood flow to the bowel can be divided into

occlusive and non-occlusive causes.

• Occlusive causes account for 85 % of presentations (embolic

thrombosis, dissection, mechanical compression, recent surgery,

abdominal sepsis).

• Non-occlusive causes account for 15 % and are the result of low

flow states (trauma and cardiogenic / hypovolaemic shock). This

results in impaired tissue oxygenation and nutrient supply, leading to

ischemia and secondary inflammatory changes.

4. Clinical and X-ray findings

Patients typically present with nausea, vometing, abdominal pain and

less frequently, bloody diarrhea. It is a fact that the role of abdomen

radiography in the evaluation of ABI is challenging but since plain films

of the abdomen are frequently obtained in patients with abdominal pain

while waiting for laboratory findings (raised C-reactive protein,

leukocytosis, metabolic acidosis, elevated D-dimers and raised

lactate), the right diagnosis on X-ray can lead to the correct diagnosis,

thus guiding fast therapeutic approaches.

Findings that can bee seen on X-rays are bowel obstruction / bowel

dilatation, gas / fluid levels, intra-peritoneal free gas, portal venous gas,

pneumatosis intestinalis, thumb-printing (non-specific finding indicating

intestinal wall edema with hemorrhage / bowel-wall thickening due to

edema) [3, 4].

5. Conclusion

Case 2. A 4-months-old-girl born at full term with status post necrotizing enterocolitis (NEC) /

hemorrhagic enterocolitis, short bowel syndrome and post stoma retrocession. Last days with

stable ingestion. For 2 days adenovirus infection and diarrhea was reported. c The upright view in

left lateral position shows massive portal venous gas projecting over the right and left liver lobes

as well as in the portal vein (black arrows). d The upright view of the same patient, supine

position, shows extensive linear pneumatosis intestinalis of the bowel (black arrows).

Case 1. A 60-years-old-man presented to the emergency department complaining of strongest

diffuse abdominal pain, bloating and vometing, that has escalated over the last 2 days. His vital

signs were within normal limits but his abdomen was tense and rigid. Laboratory analysis was not

completed jet. a The upright view in left lateral position shows diffuse gaseous distention of the

small and large bowel with multiple air fluid levels (arrows) showing a large bowel obstruction. b

The upright view in supine position of the same patient shows multiple dilated loops of small and

large bowel in the upper right abdomen and the evidence of pneumatosis intestinalis in the large

bowel (arrows).

a b
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Injury patterns caused by seat belts: Role of MDCT

C. Fernández Cabrera, I. Navas Fernández Silgado, J. García Prieto, J. Alonso Sánchez, E. Martínez Chamorro, L. Ibáñez Sanz. Hospital Universitario 12 de Octubre, Madrid

LEARNING OBJECTIVES

To review the common and unusual CT features of seat belt injuries in

patients involved in road traffic accidents (RTA), describing their

radiologic appearance.

Two-point restraint versus three-point restraint. 

Mechanism of injury

It is well known that the use of seat belt reduces the severity of lesions

due to impact and deceleration forces in victims of RTA, specially the

three-point restraint since it allows a more controlled deceleration

minimizing the shearing forces during the initial phase of impact,

reducing potential contact between the occupant and the interior of the

car and preventing expulsion from the vehicle.

The lesions most often seen in unrestained occupants are fractures of

the face, head, neck and extremities, and solid organ injuries due to

impact with the car interior. In moderate and severe collisions,

devastating abdominal and thoracic injuries due to crushing forces are

relatively common, being hollow viscera lesions less frequent than solid

organ lesions.

However, seat belt use has been related to a particular pattern of internal

injuries that is different from that observed in the unrestrained driver. The

term seat belt sign refers to the characteristic pattern of contusion across

the chest or abdominal wall corresponding to the position of the diagonal

or horizontal strap of the seat belt seen in a restrained passenger

involved in a RTA. Its presence, in combination with abdominal pain or

tenderness, indicates internal injury in 30% of cases and requires

admission of the patient and serial examination to search hidden

underlying lesions. The seat belt syndrome was first described by Garret

and Braunstein in 1962 and consist of skeletal, soft tissue and visceral

injuries related to use of two and three point restraints in patients

involved in RTA.

The election of the appropiate imaging technique to evaluate these

patients depends on the hemodynamic stability. FAST (focused

abdominal sonogram for trauma) is performed in hypotensive patients

with clinical suspicion of intra-abdominal bleeding in order to decide if

the patient requires interventional or surgical traeatment. In

hemodynamically stable patients multidetector computed tomography

(MDCT) is the technique of choice. The aim of this work is to describe

and illustrate the CT features of the different injuries classically

associated with seat belt syndrome. For this, we classify the different

entities into five groups: neck, thoracic, abdominal, vascular and spine

injuries:

Location Injuries

Neck Fracture of the larynx and thyroid hematoma.

Chest Ribs, clavicle and sternal fractures, lung lacerations and

contusions, pneumothorax, hemothorax, diaphragmatic rupture

and mammary implant rupture.

Abdomen Disruption of the abdominal musculature, mesenteric tears,

hollow viscera injuries, bladder rupture and solid organ

lacerations.

Vascular Carotid and vertebral transection, thoracic aortic rupture and

abdominal aortic dissection.

Spine Chance fracture, anterolateral compression fractures at the

thoracolumbar junction and fractures of the transverse

processes of C7 and T1.

BACKGROUND

To understand the mechanism of seat belt injuries it is essential to know

the two types of seat belts because each one is related to a particular

pattern of injury.

Fig 1. 40 year-old patient involved in a RTA with thyroid hematoma. Coronal CT

image (A) shows subcutaneous fat stranding along the path of the diagonal

component of the seat belt (white arrows). Axial (B) and coronal (C) CT images show

left thyroid lobe rupture with a large intraglandular and periglandular hematoma

(white star). Note the mass effect on thachea, deviated to the right.

Three point restraint was introduced in 1959 and combines two straps: a shoulder or

diagonal strap across the chest and a lap or horizontal strap positioned over the

anterosuperior iliac spine.

The most frequent mechanism of lesion resulting from the seat belt use is the compression due to direct loading over the affected organ.

In the “submarining effect”, the pelvis slides below the belt, acting like hinge, and torso flexes ahead. This pattern is also seen in neck

injuries since the patient’s neck can also slide under the belt.

Two-point restraint consist of a lap or horizontal strap that must be positioned across

the anterosuperior iliac spine and was the most commonly installed type of belt prior to

legislation requiring three-point belts, and is primarily found in the center back seat of

old cars. The lesions caused by these belts include bowel and mesenteric injuries,

flexion-distraction fractures of the spine and abdominal wall disruptions, which were

described as the classic seat belt syndrome.

Neck injuries

In the neck there may be cervical hematoma and subcutnaeous emphysema due to 

the shoulder strap. The cervical seat belt sign should induce a high index of suspicion

for occult injury. Fracture of the larynx, tyroid rupture and vascular injuries should be 

searched in the presence of a cervical hematoma. The proposed mechanism for these

injuries are shearing forces during deceleration, hyperflexion, hyperextension and 

direct compression of the neck.

Spine injuries

Restrained occupants frequently suffer fractures of the thoracolumbar spine. These fractures often result of

the use of the two-point restraint variety. Shoulder harnesses of the three-point restraint can produce

fractures of the cervical and thoracic spine, mainly fractures of the transverse processes of C7 or T1.

In 1948 Chance described a characteristic horizontal fracture that involves the vertebral body or the disk

space and neural arch, usually at L2 o L3, without dislocation or subluxation since the ligamentous

structures remain intact. Characteristically, the vertebral fracture extends horizontally in a posteroanterior

direction. Chance fracture is usually seen in restrained occupants wearing lap belts and is produced by

hyperflexion of the spine across an anterior fulcrum (the seat belt) that leads to shifting of the fulcrum of

the force to the anterior abdominal wall, therefore causing distraction of the three columns of the spine. It

is essential to distinguish these fractures caused by flexion-distraction forced from those caused by axial

loading (burst fractures) because Chance fractures are associated with a higher risk of visceral lesions.

This is due to that the point where the lap contacts the abdominal wall acts as a fulcrum for hyperflexion of

the lumbar spine causing distraction and, at the same time, compression of the abdomen, resulting in

abdominal lesions.

Fig 2. 40 year-old patient with seat belt syndrome. Coronal CT images show subcutaneous

fat stranding in a seat belt distribution (yellow arrows in A) and mesenteric hematomas

adjacent to jejunal loops (blue arrows in B). Sagittal CT image (C) demonstrates a Chance

fracture (white arrow).

FINDINGS AND PROCEDURE DETAILS
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Thoracic injuries

In the thorax we may find fractures of the thoracic cage, lung contusions,

pneumothorax, hemothorax and diaphragmatic hernia. In patients with breast

implants, traumatic rupture of the implants are also found.

Rib and clavicle fractures tend to follow the diagonal course of the strap in three-

point restrained occupants. Sternum fractures usually occur within 2 cm of the

manubrial-sternum junction, resulting from the absorption of the deceleration force

by the sternum through the small area of the shoulder trap.

Lung contusions are associated with the use of shoulder belt but only in severe

collisions. Lung lacerations are more commonly seen in unrestained occupants.

Findings associated with lung contusions and rib fractures are pneumothorax and

hemothorax. Diaphragmatic hernia results from upward abdominal pressure

caused by the belt and posterior herniation of abdominal organs into the chest,

due to malpositioning of the belt or moving of the occupant under the belt in the

initial phases of the collision

Fig 3. 34 year-old patient involved in a RTA with thoracic injuries, including breast

implants rupture. Axial CT image (A) shows partially collapsed breast implants and

hyperdense wavy lines near the implants surface, known as Linguine sign (white

arrows). Sagittal (B), coronal (C) and 3D (D) reformatted CT images show several

pulmonary contusions (yellow arrows), pneumothorax (green arrow), a displaced

right clavicle fracture (green arrowhead), a diagonal fracture above the manubrial-

sternum junction (yellow arrowhead) and several rib fractures (white arrowheads).

Fig 4. 44 year-old patient involved in a RTA with thoracic injuries, including

diaphragmatic rupture . Coronal CT images (A, B) show marked elevation of the left

hemidiaphragm with herniation of the stomach into the thorax. Left pneumothorax

(white arrow) and rib fractures (yellow arrow) are also shown. Coronal (C) and axial

(D) CT images show a diagonal fracture of the sternum body near the manubrial-

sternum junction (white arrowhead) and fracture of the left transverse process of T1

(yellow arrowhead).

Abdominal injuries

Seat belt abdominal lesions that may be detected are disruption of the abdominal

musculature, mesenteric tears, hollow viscera injuries, bladder rupture and solid

organ lacerations. Abdominal wall injuries are due to the horizontal strap of the

seat belt and are more common in occupants wearing the two-point restraint. The

seat belt exposes the wall musculature to full deceleration forces and leads to an

increase of intra-abdominal pressure, enough to disrupt the abdominal

musculature and cause herniation of the intestine into the abdominal wall. When

an abdominal wall lesion is detected, hollow viscera and mesenteric injuries

should be ruled out. The imaging findings of bowel and mesenteric injuries due to

seat belts do not differ from that of bowel and mesenteric injuries due to other

causes and include free intraperitoneal and retroperitoneal fluid, abnormal bowel

wall enchancement and thickening, mesenteric fat stranding with hematoma and

mesenteric active contrast extravasation.

Solid organ lesions are much more common in unrestrained victims. The most

affected organs are the liver and the spleen. The lap or horizontal strap of the seat

belt must be positioned across the anterior iliac spine so that the forces are

dissipated through the bony pelvis and not the abdomen. When there is an

improper use of the seat belt, it can slide up above the abdomen causing the load

of a sudden deceleration to be dissipated over the abdominal compartment,

leading to visceral injuries.

The bladder can be also injured, most commonly due to the lap or horizontal

strap.

Vascular injuries

Vascular injuries include carotid and vertebral transection, thoracic aortic rupture and abdominal aortic dissection, which

may be overlooked because other devastating abdominal lesions can interfere with the correct evaluation of the

vascular structures. The aorta is protected due to its retroperitoneal. However, in very severe impacts, specially with

sudden deceleration, the abdominal aorta may be compressed between the horizontal strap of the seat belt and the

spine leading to distractive forces and dissection of the intima or ruptura.

Fig 5. 37 year-old patient involved in

a RTA with mesenteric injury.

Coronal and axial CT images (A, B)

reveal hemoperitoneum, with

interloop free fluid forming triangles

(white arrows), thick-walled

hyperattenuating jejunal loops

(white arrowheads) and decreased

enchancement of ileal bowel loops

on the right flank (yellow arrows)

due to mesenteric vascular

interruption. Axial CT image in B

demonstrate a subtle right rectus

abdominis muscle disruption (green

arrow). Intraoperative view shows

the extensive mesenteric tear

(yellow arrowhead). Note the

subcutaneous fat stranding across

the horizontal strap distribution of

the seat belt in B.

Fig 6. 29 year-old patient involved in

a RTA with devastating vascular

injuries. Sagittal (A) and axial (B) CT

images show a small well defined

outpouching of the proximal

descending aorta, in keeping with

pseudoaneurysm (white arrow), and

bilateral hemothorax (red arrows).

Axial CT angiographic images of the

abdomen (C, D) demonstrate a

large para-aortic hematoma with

active extravasation of contrast

material (white arrowheads) due to

rupture of the anterior wall of the

abdominal aorta.

Fig 7. 32 year-old patient

involved in a RTA. Coronal CT

image (A) shows subcutaneous

fat stranding along the path of

both diagonal and horizontal

components of the seat belt

(white arrows). Axial thoracic

CT image (B) demonstrate

several left ribs fractures and

left hemothorax. Axial

abdominal CT image (C)

reveals interloop free fluid,

mesenteric stranding (white

arrowheads) and a small

amount of intraperitoneal air

(yellow arrow). Note the

hypoattenuating bowel loop in

hypogastrium (red arrow) and

the focal muscle tear through

the rectus abdominis, at the

same level. In the absence of

bowel wall thickening, findings

are more suggestive of

mesenteric injury than of

parenchymal damage.

Sagittal reformatted CT image

(D) shows a typical Chance

spinal fracture.

CONCLUSION

The use of seat belts reduces the severity of lesions due to the impact and deceleration in victims of RTAs. However, a specific

pattern of injuries appears in seat belt wearers. The seat belt sign (abdominal, chest or neck abrasions at the site of belt contact)

should arouse a high index of suspicion for severe internal lesions. The radiologist should bear in mind the characteristic injuries

associated to this mechanism of lesion to improve the management and outcome of these patients.
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TYPES OF BRAIN 

HERNIATION

General features Radiographic features Complications Images

Subfalcine

• The most common type of brain

herniation

• Presence does not necessarily lead

to severe clinical symptomatology

or harm

 Deviation of the septum pellucidum

 Anterior asymmetry of the falx cerebri

 Compression of the frontal horn and atrium

of the ipsilateral lateral ventricle (LV).

 The contralateral LV can be dilated

 Infarction in the territory of

anterior carotid artery (ACA)

due to compression of this

vessel

 Contralateral hydrocephalus

Transalar/

transsphenoidal

• Herniation of brain matter in and

around the middle cranial

fossa across the sphenoid wings

• Descending transalar herniation

occurs as a result of frontal

lobe mass effect

• Ascending transalar herniation is

produced by temporal lobe mass

effect

 Anterior or posterior displacement of the

middle cerebral artery (MCA)

 In sagittal MR sections, distortion of the

insular cortex can be seen

 Compression of the middle

cerebral artery (MCA) and

supraclinoid internal carotid

artery against the sphenoid,

resulting in MCA and ACA

territory infarction

Transtentorial: Uncal 

or unilateral

• Descent of the uncus into the

interior of the suprasellar cistern

• The difference with transtentorial

central herniation is that, the

structure involved is the temporal

lobe and not the middle brain

• The most frequent associated with

subdural hemorrhage

 Medial displacement of the uncus and

parahippocampal gyrus of the temporal lobe

 Medial displacement of the temporal horn of

the LV

 Contralateral lateral horn dilation

 Mass effect and obliteration of the

suprasellar cistern (ipsilateral)

 Dilation of the cistern ambiens and ipsilateral

prepontine

 Widening of cerebellopontine angle

(ipsilateral)

 Occipital strokes due to

compression of the

posterior cerebral artery

(PCA)

Transtentorial 

bilateral.

Descending

• The compression is originated from

the supratentorial compartment and

will affect the diencephalon or the

midbrain

 Effacement of the perimesencephalic

cisterns

 Dilation III ventricle and contralateral LV

 Risk of infarcts by

compression of PCA

 Hemorrhages of Duret

(mesencephalon) or

Kreonhan (contralateral

cerebral peduncle)

 Hydrocephalus

Transtentorial 

bilateral. 

Ascending

• Displacement of superior parts of

the cerebellum through the tentorial

notch

• It is caused by infratentorial lesions

 Obliteration of the quadrigeminal and

superior cerebellar cisterns

 "Spinning top" appearance of midbrain due

to bilateral compression of the posterior

aspect of the midbrain

 Displacement of the protuberance against

the clivus

 Infarct in the territory of PCA

and superior cerebellar

arteries

 Hydrocephalus

Tonsillar

• The cerebellar tonsils move

downward through the foramen

magnum causing compression of

the medulla oblongata and upper

cervical spinal cord

 Effacement of the CSF cisterns surrounding

the brainstem

 Descent of the cerebellar tonsils below the

foramen magnum

 Cardiac and respiratory

dysfunction

Extracranial

• Displacement of the brain through

an extracranial defect, whether

congenital or acquired

• Unlike encephaloceles, brain

herniation is not surrounded by the

meninges

 Loss of cranial calvaria

 “Brain fungus” through the defect

 Risk of ischemia and

venous infarction from

occluded cortical vein

Subfalcine 

herniation due to 

cerebral lobar 

hemorrhage. The 

arrows indicate the 

displacement of the 

falx cerebri

Large 

meningioma that 

produces 

posterior 

displacement of 

the left MCA

Right uncal 

herniation 

secondary to 

subdural 

hematoma

Collapse of the 

fourth ventricle, 

perimesencephalic 

cisterns and left 

temporal horn 

(dilation of the 

contralateral)

Appearance 

in spinning 

top of the 

midbrain

Tonsillar 

herniation and 

hydrocephalus

Decompressive 

craniectomy with 

fungus cerebri

Conclusion

A cerebral herniation is a secondary lesion due to increased intracranial pressure, which importance resides is that it is preventable and treatable. It is a medical

emergency where the location and proper description of it, provides important information, while giving higher quality to our radiological reports. Alerting the clinicians,

who treat the patient for an incipient brain herniation, although apparently not suffering from acute alterations, is vital.

Learning objetives

Brain herniation, or cerebral herniation, refers to shift of cerebral tissue from its normal location, into an adjacent space as a result of mass effect. The objective of this

study was to describe this entity and the contribution of imaging tests in the urgency, especially computed tomography (CT) to implement a standardized and clear

approach to its diagnosis, in early stages, that prevents irreversible injuries and death.

Background

Cerebral herniation is the immediate cause of death in many neurological injuries. It is produced by a number of factors that

increase intracranial pressure, including: cerebral edema, hematoma, stroke, tumor, infection, etc. Moreover, there are several

different types: subfalcine herniation (num.3), transtentorial herniation unilateral (num.1) and bilateral (num. 2 and 5), tonsillar

herniation (num. 6), extracranial herniation (num. 4), etc.

Findings / Procedure

We present an analysis, through the use of imaging tests, of the main findings according to the types of brain herniation, emphasizing CT as the main source of them.

Authors: F González Tello, A Vicente Bártulos, NA Almeida Arostegui, M Vicente Redondo, B Lumbreras Fernández, L González Campo

Diagnostic imaging features of brain herniation



Fournier Gangrene: evaluation of computed 

tomography in a series of 25 patients.

Authors. F González Tello, E García Casado, NA Almeida Arostegui, M Vicente Redondo, B Lumbreras Fernández, E Pacios Blanco

Case. A 62-years old man is atended by the emergency department due to pain and swelling of

the right scrotum about 5 days after drainage of scrotal abscess. Afebril. Diabetic. On physical

examination, the right scrotum is enlarged with a fluctuating and necrotic plaque. The CT scan

shows a marked fascial thickening (blue arrow) and presence of subcutaneous gas limited to the

right hemiscrotum (green arrow). At the perineal region, slight fat stranding is observed (orange

arrow), without evidence of fluid collections/abscess.

Conclusion

Although the diagnosis of FG is eminently clinical,

the radiological evaluation is useful in cases where

there is a diagnostic doubt, as well as fundamental

to determine the actual extent of the affectation, the

posible etiology, to plan the surgery and the control

after treatment. The remaining imaging tests (plain

X-rays, ultrasound) are less useful for this entity,

although incidentally they may suggest an

unsuspected diagnosis.

Results

The average age of the patients was 67.5 years old,

with 84% males. The primary affectation was located

in the perineum (56%), scrotum (40%) and penis

(12%). The main RF was diabetes mellitus (36%) and

the main clinical manifestation was the induration of

the affected área (44%), followed by the appearance

of necrotic plaques (32%) and purulent exudation

(28%). Other less frequent symptoms, that our

patients presented, were crepitus, erythema and

fever. All patients who needed CT showed

subcutaneous emphysema. 4 of them had an

ultrasound test. Conservative treatment was required

in all cases, while debridement surgery was not

necessary in 2 patients.

Methods and materials

The review of the FG was carried out through the investigating of the literature published in the last 4 years using the Pubmed database.

A descriptive and retrospective study where 25 patients diagnosed with FG in a tertiary hospital in the last 4 years were reviewed. Different

variables were collected: age, sex, primary affectation, comorbidities, clinical, imaging tests, diagnosis and treatment.

Purpose

Fournier Gangrene (FG) is a rare necrotizing fasciitis that affects the perineum, external genitalia and perianal region, characterized by a

fulminating course, rapid progression and synergistic polymicrobial action. It has a higher incidence in males and among the main risk factors

(RF) are included diabetes mellitus, smoking, alcoholism or HIV.

The aim of this study was to describe this entity and the contribution of imaging tests, especially computed tomography (CT) for its diagnosis,

presenting the data in a statistical manner.

Figure. Gender of the patients in our series.

Figure. Primary location of Fournier Gangrene Figure. Risk factors and prevalence of  Fournier 

Gangrene in our series

Figure. Findings described in CT in our series of 

cases.

Case. Large soft tissue emphysema extending from the left

ischiorectal fossa to the ipsilateral scrotal and penile región

(arrows) following the Colles and Dartos fascias.



BRAIN ISCHEMIA
LEARNING OBJETIVES

Brain infraction is a common emergency all arround the world. Therefore all radiologyst should know how to recognice as soon as possible. This poster has the 

aim to teach the most important features that can be seen in brain infraction for novel radiologyst.

BACKGROUND

Brain ischemia is due to the lack of blood flow wich leads to deprivation of oxygen and glucose and so that initiates a cascade of events at a cellular level wich 

leed to ischemia, causing also vasogenic edema. The main goal of emergency CT is to exclude intracraneal hemorrage and to see the viabiliy and grade of 

affection of brain tissue. There are several causes of brain ischemia but most important include embolism, thormbosis and artery dissection.

FINDINGS/PROCEDURE

Unenchanced CT scan must be the first exploration to be done, if an infraction area is seen an angioCT must be performed to identify the clot into the thrombotic 

artery. There are some signs we must know according to the time of brain ischemia:

1. Inmmediate (less than 1 hours) : hyperdense artery (usually the CMA) representing the intravascular thrombus / embolus

2. Early hyperacute (0-6 hours): loss of differentation of the grey-white matter (seen as cortical hipodensity ) and hypoattenuation of deep nuclei

3. Accute (6-24 hours): hypoattenuation and swelling become with mass effect.

CONCLUSION

Brain ischemia is a commun emergency. It is important to know how to recognice signs according for knowing

how to guide the threatment and stablish a prognosis.

Enhanced brain CT showing loss of differentation of the left insula. 
Vascular CT showing thombus M2-M3 (MCA) 

Unenhanced brain CT showing: 
Star: loss of differentation and hypoattenuation left frontal lobbe . 

Subacute ischemia. 
Arrow: Crhonic ischemia 



SMALL-BOWEL OBSTRUCTION: GALLSTONE ILEUS

MdC. Ojados Hernández, L. Abenza Oliva, L. Alemañ Romero, L. Sánchez Alonso, E. Alías Carrascosa, P. Alemán Díaz. 

HGURS, Murcia

1

The gallstone ileus is a rare cause of small-bowel

obstruction caused by migration and impaction of one

or more gallstones, which can occur anywhere in the

digestive tract from the stomach to the rectum.

Computed Tomography has a sensitivity and

specificity of 93% and 100%, respectively. The

CT findings that can be shown a exact number,

size, and location of ectopic stones,

pneumobilia, a biliary-enteric fistula and the

level of intestinal impaction of the calculus. It

allows to assess the distention of the intestinal

loops secondary to the ectopic calculus as well

as the presence of gas inside the gallbladder or

bile duct. Cholesterol stones are usually

hypodense and may go unnoticed, but usually

have a calcified peripheral ring.

It is a rare and potentially serious complication in

patients with cholelithiasis or cholecystitis.

The clinical is insidious and not specific of biliary

disease.

The treatment usually

consists of an enterotomy

with extraction of the

stone, and in some cases

may require

cholecystectomy with

treatment of the fistula. of

biliary disease.

CONCLUSION

Gallstone ileus is a serious complication of patients with cholelithiasis or cholecystitis and an infrequent cause of

intestinal obstruction. Diagnostic images play a fundamental role in the correct management of this entity.

BIBLIOGRAPHY
- Role of Helical CT in Diagnosis of Gallstone Ileus and Related Conditions. Francesco Lassandro et al. American Journal of Roentgenology
2005 185:5, 1159-1165
- Gastrointestinal Imaging Multidetector CT of Emergent Biliary Pathologic Conditions. Neel B. Patel et al. RadioGraphics 2013; 33:1867–1888.

Axial enchanced CT.
The presence of gas is
observed in the
intrahepatic bile duct
(blue arrow) and un the
common bile duct (black
arrow).

Coronal and axial enchanced CT. Cholesterol lithiasis
typically presents as hypodense rounded image with a
calcified peripheral ring (red arrow). The impaction of
biliary lithiasis in the small-bowell cause a small-bowell
distension.

Axial enchanced CT. The
presence of gas is observed in
the gallbladder (yellow
arrohead).



TOP 5 DIFFERENTIAL DIAGNOSIS OF DEEP 

VENOUS THROMBOSIS AT EMERGENCY
C. Berastegi, MJ. Ereño, B. Sancho, A. Telleria, J. Saez, M. Jauregui, Hospital de Galdakao-Usansolo

1. BAKER´S CYST

Gastrocnemius
(lateral head)

Gastrocnemius
(medial head)

Plantaris

SM

ST
Gr

Sart

POPLITEAL FOSSA:
PAIN + EDEMA + DDIMER

• Most frequent cause of palpable mass in the popliteal hollow

• Communication between articular cavity and gastrocnemius-SM 

bursa: CONTAINS JOINT FLUID

• Emerges between the SM and the medial head of the 

gastrocnemius tendons

• “TALK BUBBLE” form

US:

• Anechoic with posterior reinforcement, thin walls (a)

• Frequent bi-trilocular

• May contain:

• Colloid material with kite tail artifact

• Ecogenic blood clots/ hematic content (b)

• Calcifications (c)

• May become infected

• When associated with degenerative joint pathology:

• Synovial wall thickening/proliferation with 

hyperemia: BURSITIS(d)

Biceps femoris

2. PARAMENISCAL CYST
• Due to meniscal rupture, often horizontal or complex

• The meniscal tear favors the exit of the synovial content :

• Most frequently affect the anterior horn of the external 

meniscus and the posterior horn of the internal meniscus 

• MEDIAL CYSTS: Lower than SM

• LATERAL CYSTS: deep to the iliotibial band

US:

• Meniscus: well-defined ecogenic triangular area 

• Tear: linear hypoecoic area in the thickness of the meniscus

• The cyst may have a neck and smooth walls

• May contain

• Septa,

• Comet tail artifacts (colloid)

• Ecogenic content (debris, hemorrhage...)

• There may be increased doppler color and edema in the 

periphery

• If communication with the meniscus its not seen, the 

diagnosis should be only suggested

Longitudinal.

Tear (curved arrows) at the periphery of the 

internal meniscus associated with 

parameniscal cyst (arrow) below the LCI. 

Parameniscal cyst (hollow) with mixed content 

that connects to the internal meniscal tear 

(curve).

It displaces the LCI (black).

5. POPLITEAL ARTERY PSEUDOANEURYSM
• Pulsatile mass in the popliteal fossa

• Frequent cause of trauma and atherosclerosis

• Communication with the vessel (neck) (sometimes difficult to see)

• Light that can be partially occupied by thrombus

• may be hematoma adjacent to the lesion

• US-Doppler:

• COLOUR: turbulent flow inside the bag "ying yang" 

image

• PULSED: Bi-directional flow curve (blood enters in 

systole and exits in diastole from the sac).The spectrum 

in the neck presents a "to and fro" or "sway" 

morphology.

Pseudoaneurysm of popliteal artery that has a thrombus inside (mage at the 

top).
Large caudal hematoma to the pseudoaneurysm (limage at the bottom). 

4. TENNIS LEG
• Localized disruption/complete rupture of 

the medial head of gastrocnemius (MHG) 

muscle fibers

• Usually acute (practising sport)

US:

• Complete rupture: a gap between the torn 

ends

• Fluid collection/ hematomas deep to MHG 

and superficial to the soleus muscle

• Most prominent at the level of the 

myotendinous junction (MTJ)

• Loss of the fibrillary / echogenic 

appearance, or an indistinct appearance of 

the distal MTJ

• Fluid collection at the myotendinous

junction of the medial head of 

gastrocnemius

Hematoma deep to medial  head of gastrocnemius (left)
Fluid collection the myotendinous junction of the medial head 

of gastrocnemius (right)

a b

c d

3. PLANTARIS MUSCLE RUPTURE
• Muscle 10-13 cm

• Proximal insertion: external femoral supracondylus

• Long tendon: from soleus and MHG to calcaneus

• Myotendinous union in the origin of soleus (tibia)

• Prevents pinching of the knee joint capsule

• Asociated to «tennis leg» injury

US

• Plantaris tendon (curve arrow) shrinkage associated with "rope-shaped" hematoma (white 

arrow), superficial to the soleus (hollow arrow) and deep to the medial gastrocnemius 
(arrow)

• Perilesional edema with increased vascularization

ST 
tendon

SM 
tendon

Articular cartilage of 
medial femoral condyle

MHG

Intercondilar
notch

Popliteal a.



Development of a clinical prediction score for computed tomography assessment in 
suspected bowel obstruction at the emergency department

Agustina Vicente Bártulos, Rubén Eduardo Pacios Blanco, Borja Manuel Fernández, Eugenia Cobo Reinoso, Sandra Bermúdez Nieto, 
Alfonso Muriel García

Objectives: 

Bowel obstruction accounts for 5% to 15% of hospital admissions for the evaluation of acute abdominal

pain at the emergency department. The majority of bowel obstructions involve the small intestine. The

mortality ranges from 2% to 8% and may increase to as high as 25% if bowel ischemia is present and

there is a delay in surgical management. Computed tomography (CT) is currently the most specific and

sensitive imaging method for the diagnosis of bowel obstruction.

The main objective of this study is to establish a clinical prediction score to improve the adequacy of CT

requests in suspected acute bowel obstruction.

Material and methods: 

Scientific evidence to better match the CT requests to the suspicion of acute bowel obstruction was

evaluated in the previous multicenter trial MAPAC/FIS13/00896-FIS13/01183/European Regional

Development Fund (ERDF). After a systematic review under Delphi method, an algorithm-based

radiological approach was developed for clinical use at the emergency department.

Data sample:

Medical records of 422 patients with abdominal-CT performed at emergency department between

September 2016 and March 2018 were reviewed. All abdominal-CT were requested under suspected

bowel obstruction using the previous algorithm.

Scan reports were classified as normal (1), non-specific (2), according to clinical suspicion (3) or with

other acute diseases (4).

Results:

Descriptive analysis:

Abdominal pain was the most reported symptom (91.9%). The following table indicates the

frequency of each alarm variable: (Table. 1).

Relevant findings in line with clinical suspicion were identified in 50.7 % of patients. (Table. 2)

If we consider any relevant radiological finding as a positive result, 74% of patients showed

radiological relevant findings.

Univariate analysis:

Next, each variable was classified into three categories before univariate analysis was performed,

(1+2), 3, 4.

Under univariate analysis, statistically significant variables were constipation, abolished bowel

sounds and personal history of cancer.

Statistical analysis:

For statistical analysis STATA Statistics v.15.1 (StataCorp LLC, 4905 Lakeway Drive, College Station,

Texas, USA) was used.

Of the 230 patients who had constipation, radiological findings consistent with clinical

suspicion were found in 130 (56.52 %); while among the 186 patients who had not

vomiting, radiological findings consistent with clinical suspicion were found in 81

(43.55 %), with a statistically significant difference (p-value = 0.018). (Table. 3)

Regarding the 181 patients who had abolished bowel sounds, radiological findings

consistent with clinical suspicion were found in 99 (54.70 %); while among the 235

patients who had bowel sounds, radiological findings consistent with clinical

suspicion were found in 112 (47.66 %), with a statistically significant difference (p-

value = 0.009). (Table. 4)

Of the 106 patients who had personal history of cancer, radiological findings

consistent with clinical suspicion were found in 61 (57.55 %); while among the 310

patients who had not personal history of cancer radiological findings consistent with

clinical suspicion were found in 150 (48.39 %), with a statistically significant

difference (p-value = 0.046). (Table. 5)

Multivariate analysis:

Multivariate analysis was performed using multinomial logistic regression and demonstrated

increased relative risks for each outcome. (Table 6)

Among patients who presented radiological findings consistent with clinical suspicion, those with

personal history of cancer were about twice as likely to develop bowel obstruction compared with

patients without personal history of malignant neoplasm. In this group, abolished bowel sounds

increased the risk of bowel obstruction by up to 67.3 % and constipation by up to 73.1 %.

Among patients who presented other relevant radiological findings different of clinical suspicion,

those with abolished bowel sounds were about twice as likely to develop bowel obstruction

compared with patients with bowel sounds. Personal history of cancer increased the risk by up to

86 % and constipation determined an increased risk of 13 %.

Score:

A score based on the significant variables was performed by assigning a point to each alarm factor. 

(Table. 7)

Findings consistent with clinical suspicion were identified in 39 % of patients who had none of these

alarm signs and symptoms. Although, among patients with any significant alarm factor, the

probability of identifying a finding consistent with clinical suspicion increased to 51.3 %. If

the patient had two alarm signs and symptoms, the probability was 55.3 % and if the patient had

the three scored alarm factors, the percentage increased by up to 64.1 %. (Table. 8)

When analyzing the score by creating a common group with categories 3 and 4 (findings consistent with clinical suspicion and

other relevant radiological findings), the following results were obtained: any relevant radiological findings were found in 62 %

of patients without any of the significant alarm factors; while 74 % of patients with any of these alarm factors, 82% of patients

with two significant alarm factors and 90% of patients who presented three alarm factors showed any radiological relevant

findings. (Table. 9)

Sensitivity was good (80.1 %; CI 95 % 75.3 – 84.4), although specificity was low (36.5 %; CI 95 % 27.3 – 46.6). (Fig. 10)

Positive predictive value of the score was 79.1 % (CI 95 % 74.2 – 83.5) and negative predictive value was 38 % (CI 95 % 28.5

– 48.3). (Table. 10)

In conclusion, these preliminary results showed that it is possible to obtain a clinical prediction score with a good sensitivity

value. These results should be validated in a larger group and in prospective study.
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Infections of deep neck spaces in 
emergency room.

MP García Rodríguez, Hospital Universitario Virgen Macarena, Seville; T Busquier Cerdán, Hospital Universitario 
Virgen Macarena, Seville; RS Estelles López, Hospital Universitario Virgen Macarena, Seville; XM Cortés 

Sañudo, Hospital Universitario Virgen Macarena, Seville; MP Mayorga Pineda, Hospital Universitario Virgen 
Macarena, Seville; LM Zurita Segura, Hospital Universitario Virgen Macarena, Seville.

LEARNING OBJECTIVES

- To recognize the different anatomic deep neck spaces.

- To describe the main CT findings in neck infections and identify 

complications, specially the life threatening affectations.

BACKGROUND

Infections of deep neck spaces are a very common clinical entity, affecting 

all age groups therefore it is a problem that we can face in emergency 

radiology. The clinical presentation is very variable and sometimes, the 

initial symptoms do not reflect the severity of the affectation. 

To analyze the processes that may affect the neck region, it is basic to 

know the cervical anatomy, divided into different spaces. Understanding its 

relationships, its contents and communication channels with each other 

helps us to identify crucial findings that will decide the treatment. 

The cervical spaces are the compartments delimited by the deep cervical 

fascia, formed by three layers at different depths as well as the fasciae of 

the vascular bundle and the visceral sheath, which covers the cervical 

viscera. To facilitate identification, cervical spaces can be classified 

according to their relation to the hyoid bone. The suprahyoid spaces would 

comprise parapharyngeal space, masticator space, buccal space, parotid 

space, sublingual space, submandibular space and pharyngeal mucosal 

space. Anterior cervical space and visceral space as infrahyoid spaces. 

Whereas carotid space, retropharyngeal space, danger space,

perivertebral space and posterior cervical space are both supra and 

infrahyoid spaces. 

Sometimes, the affectation covers several spaces and this is possible due 

to the different communications between them. As a special mention, the 

dangerous space and the retropharyngeal space, which are 

indistinguishable in healthy patients, are two spaces through which cervical 

pathological processes can reach the mediastinum.

Another complication to consider in infections of the spaces of the neck, is 

the compromise of the airway, by direct compression or displacement of 

structures.

Post enhanced CT is the modality of choice in the initial examination.

FINDINGS

We present different cases of neck infections, through which, we show the 

anatomy of the different cervical spaces. The initial images were obtained 

with CT, since it allows delimiting the extension of the infection, involvement 

of other spaces and determining the existence of complications, especially 

those that threaten patient’s life. 

CONCLUSION

Knowing the anatomy and the main CT findings of neck infections allows 

establishing a diagnosis, extension of the condition and detection of 

threatening complications.

A. Axial post-enhanced neck CT. There is 

an anfractuous liquid collection with wall 

enhancement (arrow), that extends from 

the right upper dental arch, through the 

lateral aspect of the masseter 

muscle. Abscess covers the masticator, 

parotid spaces and the buccal spaces, 

with paths that are introduced into the 

parotid gland. Enlarged parotid gland 

with increased density in relation to 

inflammatory changes (asterisk).

An increase of thickness and density of 

the skin and the subcutaneous cellular 

tissue related to edema/cellulitis is 

shown.

Parapharyngeal fat right space is 

preserved (arrowhead).

B. Coronal post-enhanced neck CT. In the 

left supraclavicular region, covering the 

posterior cervical space, lateral to the 

sternocleidomastoid muscle, a 

hypodense collection with peripheral 

enhancement is observed, compatible 

with cervical abscess (arrow). The 

external jugular vein is observed within 

said collection, enlarged in caliber, with 

enhancement of its walls and defect of 

repletion, in relation to superficial 

thrombophlebitis (arrowhead), which 

extends through the parotid to the 

superficial temporal veins. 

A. Epiglottis is increased in size, 

edematous and presents peripheral 

enhancement in relation to acute 

epiglottitis (arrow). It is associated with 

an abscess that extends cranially from 

the base of the epiglottis through the 

left lateral margin of the mucous space 

to the oropharynx, with obliteration of 

the ipsilateral vallecula (arrowhead). 

There is a decrease in the caliber of 

the airway (asterisk), which is one of 

the main life-threatening 

complications in neck infections.

B. Epiglottis is increased in size, 

edematous and presents peripheral 

enhancement in relation to acute 

epiglottitis (arrow).
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A. Axial CT showing Ludwig angina. Two 

inflammatory anfractuous collections 

are observed, which are located in the 

submandibular space bilaterally, 

located in the thickness of the 

mylohyoid muscles. 

The collection on the left side extends 

posteriorly to the left parapharyngeal 

space and pharyngeal mucosal space, 

causing a slight degree of airway 

compromise. In addition, there is 

involvement of the ipsilateral 

submaxillary gland.



L E A R N I N G  O B J E C T I V E S :

BACKGROUND:

Trauma and Cycling: A Diagnostic

Approach to the most Frequent Lesions

of the Liver and the Urinary System
Pérez Sánchez, Lorenzo Ismael; Gutiérrez Vázquez, Julia; García Casado,Diana; Gómez

Herrera, Juan Jesús; Fernández Cisneros, Virginia; Rodríguez Recio, Francisco Javier.

Servicio de Radiodiagnóstico. Complejo Asistencial de Segovia.

FINDINGS/PROCEDURES:

- To show the most frequent hepatic, renal and excretory system injuries from bicycle riding. 

- To propose an algorithm for their management approach.

Bicycle accidents most frequently cause blunt trauma, which can be a consequence of a coup-

countercoup mechanism (e.g., vehicle crash), or sudden deceleration (e.g, fall due to loss of

balance). Blunt abdominal trauma can be a surgical emergency in these cases, with the most affected

organs being the spleen (40%), liver (25%), kidney (10%) and pancreas (7%).

There are X-ray findings that allow us to

suspect a possible abdominal visceral injury

(Fig. 1). Even when plain radiographs are

normal, ultrasound and CT images are

essential to rule out possible visceral lesions,

depending on injury mechanism and

patient's clinical status (Fig. 2 and Fig. 3).

In addition, depending on findings we find in

CT images we can classify liver and kidney

damage as shown in Table 1, what

determines the treatment to follow (Fig.4).

Ultrasound can also be used in FAST

modality in unstable patients to detect

hemoperitoneum (Fig. 4).

A B C

A B

he presence of rib fractures (A), fractures of the pelvic ring (B) and in the lumbar spine (C) on plain radiographs, should lead us to suspect

damage to the liver or the urinary tract.



C O N C L U S I O N :

Bicycle accidents can be potentially severe. An adequate correlation between the lesional

mechanism and the clinical findings is mandatory to carry out the appropriate diagnostic tests and to

guide the proper handling in this type of patients.

Bicycle
accident

Hemodynamically
stable

Ultrasound

CT (technique of choice)

Angiography

Kidney injury

Urinary tract 
rupture or renal 

burst

Nephrostomy
Endourological

techniques 
Nephrectomy

Vascular rupture Embolization

Others

Liver injury

Grade I-II

Conservative
treatment

(90%)

Grade III-V

Hemodynamically
unstable FAST ultrasound

Hemoperitoneum 
and/or renal-
hepatic injury

Laparotomy

Hemoperitoneum
without apparent

cause

Angiography and 
embolization

Surgery
(also if there is a rupture of 

the bile ducts or vascular 

structures)

--------------------

Embolization
(active bleeding or

pseudoaneurysms)

Management algorithm after cycling accident (related to kidney and hepatic injuries).

A B C

Kidney Liver

I
Contusion Macroscopic or microscopic hematuria I Capsular avulsion, superficial laceration less than 1 cm deep, subcapsular 

hematoma less than 1 cm in maximum thickness.Hematoma Subcapsular, not expansive, without laceration (Fig. 3A)

II
Hematoma

Non-expansive perirenal hematoma confined to the renal 

retroperitoneum II Laceration 1-3 cm deep, central subcapsular hematoma 1-3 cm in diameter

(Fig. 3C)
Laceration

< 1 cm deep in the parenchyma of the renal cortex without 

urinary extravasation

III Laceration:

> 1 cm deep in the parenchyma of the renal cortex without 

extension to the collecting system or urinary extravasation 

(Fig. 3B)

III Laceration greater than 3 cm in depth, subcapsular central hematoma greater 

than 3 cm in diameter

IV
Laceration Laceration of the parenchyma that extends through the 

renal cortex, the medulla and the collecting system (Fig. 2) IV Massive central subcapsular hematoma greater than 10 cm, tissue 

destruction or devascularization of a lobe
Vascular Artery injury or main renal vein with contained hemorrhage

V Laceration Kidney completely fragmented V
Tissue destruction or bilobar devascularization

Vascular Avulsion of the renal hilum that devascularizes the kidney

A



Suspected
AAS

Establish pre-test
probability

ADD-RS<1

D-Dimer

<500 ng/ml

AAS ruled out*

>500 ng/ml

ADD-RS>1

CTA

No signs of Acute Aortic Dissection (AAD). What else?

P. Gómez-Millán Ruiz, L. Quintana Barriga, F. Galván Banqueri, M. Espinosa De Los Monteros Fernandez, T. Rocha Iñigo, J. Jurado Serrano.

• The estimated frequency of AAD in the emergency department

is about 1 in 10.000 presentations. It is not only fairly infrequent

but its clinical manifestations are highly inespecific, which makes

the diagnosis a real challenge. The catastrophic consequences of

overlooking a possible ADD make attending physician very likely

to demand radiologic procedures.

• During 2018, 69 computed tomography angiography (CTA)

were made in the emergency department of our Institution to rule

out AAD, in which only 9 of them were truly AAD (13%). Other

7 cases were incidental (accounting for the 43,75% of the total

number of ADD cases in 2018).

• Establishing a pretest probability is extremely important to

avoid unnecesary CTA an potential harms for patients. Recent

literature set the ADD risk score + D-Dimer (ADDRS-DD) as a

promising tool for excluding ADD in low to moderate risk patients.

Although it has not been externally validated and cannot be used

with safety yet, It can be useful in those cases of uncertain

diagnosis.

Introduction. Establishing pretest probability

Signs of Acute Aortic Dissection

No signs of ADD. What Else?

Risk

Categories

Risk Factors Points

Predisposing

Conditions

• Connective tissue disease

• Family history of aortic disease

• Known aortic valve disease

• Know thoracic aortic aneurysm

• Recent aortic manipulation

1

Pain Features • Abrupt pain

• Severe pain

• Ripping or tearing pain

1

Physical findings • Pulse asymmetry or systolic blood pressure 

differential

• Focal neurological deficit

• New diastolic murmur of aortic insufficiency

• Shock state or hypotension

1

D-dimer: Negative, <500 ng/ml Postitive, >500 ng/ml

*Caution in patients with early

presentation (<2 h) or long

lasting symptoms (>1 w)

• Radiologic Studies:

• X-Ray chest AP and L

• CT C- and C+: ECG gated if posible. Definitive

study.

• Imaging Features:

• X-Ray chest:

• Widened mediastinum (most common sign)

• Displacement of calcifications of the aorta

• Pleural or pericardial effusion (suggestive of

complications).

• CT C-/C+:

• Intimal flap causing doble lumen (1)

• Stanford Classification (2)

• Type A: involves Ascending aorta

• Type B: involves Descending aorta distal to

the left subclavian artery

• Atypical appearances (3):

• Windsock sign

• Mercedes-benz sign

• Variants: intramural hematoma, intimal tear

without hematoma and penetrating

atherosclerotic ulcer.

• Pitfalls on CTA (3):

• False positives: artifacts from beam-hardening

and vessels motion

• False negative: inadequate aortic opacification by

heart failure.

Appropriateness

Criteria® of 9

• Alternative diagnosis:

Mainly, causes of acute chest/back pain.

Common mimics seen in ED:

13%

87%

CTA performed for AAD in 2018

Findings of AAD Negative for AAD

56%

44%

AAD Cases in 2018

Suspected AAD Incidental AAD

Life threatening
conditions

•Pulmonary
embolism

•Acute coronary
síndrome

•Tension
pneumothorax

•Pericardial
tamponade

•Mediastinitis
(esophageal/gastric
perforación)

Other conditions

•Pancreatitis

•Renal colic

•Pneumonia

(1) Identifying the false lumen:

• Larger lumen size

• Lower contrast density

• Beak and Cobweb signs

• Wall not calcified (unless It

is chronic)

Axial CTA showing Cobweb sign ( )

(highly specific, indicates strands of

media on false lumen) and Beak sign ( )

(acute angles at the edges of false

lumen).

Oblique CTA . False lumen

typically shows larger size ( )

and lower contrast density ( ).

Notice mural calcifications ( )

on true lumen wall.

(2) Stanford Classification: (3) Atypical appearances and Pitfalls

Motion artifact ( )

emulating AAD.

Image Type A 3D Image Type B 3D

Axial CTA. Windsock

sign, intimo-intimal

intussusception.

Axial CTA. Intramural 

hematoma (   ). 

Bleeding of vasa 

vasorum without

intimal tear.
Type A Type B

Life Threatening conditions:

Other conditions:

Axial CTA. Patient with severe chest

pain. Incidental pulmonary embolism

( ) with lung infaction was found.

Coronal CTA. Patient with pain and hypotension.

Gastric perforation ( ) due to gastric

adenocarcinoma is shown. Notice duffuse wall

thickening and metastatic lymph nodes ( ).

Axial CTA performed for acute chest

pain. Cardiac tamponade resulting

from massive pericardial effusion and

collapse of ventricules can be seen.

Axial CTA showing interstitial edematous

pancreatitis in patient with intense

epigastric pain and hypertension.

Axial CTA. Chest/back pain and fever

mimicking AAD. Pneumonia in the apical

segment of left lower lobe was the cause.

Oblique CTA in patient with back pain and

hypotension. Hydronephrosis of left kidney

caused by Ureteric calculi ( ) is shown.



⑥

⑦

⑨

CT FINDINGS IN PETERSEN´S 
SPACE HERNIA

Learning objectives
To analyze the radiological findings on computed tomography of Petersen´s space hernia

Background
Petersen´s space hernia was first described in 1900 by surgeon Dr. W. Petersen. It is 
becoming increasingly frequent with the exponential growth in laparoscopic gastric bypass 
for the treatment of morbid obesity.
The laparoscopic approach facilitates the occurrence of this type of hernia due to the 
absence of post-operative adhesions. 
It is generally a late complication of gastric bypass, presenting as an internal hernia of 
intestinal loops through a defect between the alimentary loop and transverse 
mesocolon. A high degree of suspicion must be kept in patients with gastric bypass 
presenting with abdominal pain

WHAT PETERSEN´S HERNIA IS?
It is a specific type of internal hernia in which the intestine moves into a 
potential space between the caudal surface of the transverse mesocolon and 
the mesentery of the Roux limb. The anastomotic loop may be retrocolic or
antecolic

Findings/Procedure 
Clinical presentation and most of imaging findings are similar to those of other 
internal hernias. Abdominal CT scan is the most accurate diagnostic 
procedure

KEY FINDING ON CT: 

HERNIATED JEJUNAL LOOP ABOVE THE GASTRIC LEVEL

3→

←2

1→

PLAIN RADIOGRAPHY

1 Small bowel
obstruction (when
the diameter of the
small bowel
exceeds 3 cm)
2 Biliopancreatic 
loop anastomosis 
dilated and 
displaced to the 
right side
3 Right sided
jejune-jejunal
anastomosis 
(abnormal
position)

①

②

①

① abnormal position of the jejunojejunostomy

② dilated biliopancreatic limb

③

③mesenteric swirl (mesenteric vessel 
rotation)

⑤

⑤

④mushroom sign (mushroom-shaped
mesenteric root)

④

⑨

⑧

⑩ absence of enhancement of the 
intestinal wall with edematous mesentery

⑩
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-Lockhart ME, Tessler FN, Canon CL et-al. Internal hernia after gastric bypass: sensitivity and specificity of 
seven CT signs with surgical correlation and controls. AJR Am J Roentgenol. 2007;188 (3): 745-50
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-Reddy SA, Yang C, McGinnis LA, et al. (2007) Diagnosis of transmesocolic internal hernia as a complication of 
retrocolic gastric bypass: CT imaging criteria. AJR 189:52–55

⑥ biliopancreatic loop 
anastomosis is displaced to 
the right side of feeding loop

⑦mesenteric fat haziness

⑧ Treitz angle
Is usually displaced anteriorly 
and to the right

⑨ intestinal distention in the
upper abdomen (located 
preferentially in the left 
hypochondrium)

⑩

⑤ weeping mesentery axial 
(edematous mesentery with 
enlarged lymph nodes)

M. Llopis Pardo, M. González De Cabo, A.M. Ávila Venegas, R. Alarcón Cano, J.R. Cisternas Bittencourt
Servicio de Radiodiagnóstico, Hospital Universitario Son Llàtzer (Palma de Mallorca, Spain)



ACUTE COMPLICATIONS IN THE TRAUMATIC DISLOCATION OF THE  KNEE: A RADIOLOGICAL 

APPROACH

I. M. LOPEZ GARCIA, M. M. VALLE FRANCO, F. J. SOMALO ALFARO, L. MARTINEZ GONZALEZ, M. PEREZ RODRIGUEZ, M.C. RODRIGUEZ MOREJON. COMPLEJO 

ASISTENCIAL UNIVERSITARIO DE LEÓN, LEÓN

LEARNING OBJECTIVES

The aim of this educational poster summary is to describe the traumatic dislocation of the knee from a radiological point of view, focusing on acute 
vascular complications.

BACKGROUND

Anterior dislocations of the knee are the most frequent, produced by a hyperextension mechanism so that the tibia moves in front of the femur.
The diagnosis is made by simple radiography in AP and lateral projection. The initial treatment is an urgent reduction followed by new radiography.
If the pedious and tibial pulses are absent, we suspect ischemia and perform a CT angiogram of the lower extremity.

Magnetic resonance imaging will be done second to rule out meniscal and ligamentous injuries. 

FINDINGS/PROCEDURE

Knee dislocations are rare, but they are a real traumatological emergency due to acute complications such as disruption of the cruciate ligaments or 
vascular injuries, which must be diagnosed early.

In anterior dislocations, the popliteal artery is injured in 30-45% of cases. It is characterized by an intimal tear or a complete section of the vessel. 
Ischemia must be treated before 6 hours with a revascularizing technique as a femoropopliteal bypass.

Fig. 1. Anterior dislocation of the left knee                                        Fig. 2. Acute popliteal arterial ischemia after traumatic 
dislocation of the right knee

Fig. 3. Occlusion of the right popliteal artery with distal Fig. 4. Occlusion of the left popliteal artery after knee dislocation
recanalization

CONCLUSION

Early radiological diagnosis is important in patients with traumatic knee dislocation who present ischemia due to popliteal artery injury, before or after its 
reduction. 



LEARNING OBJECTIVES: 

To review the radiological findings in Fournier Gangrene (FG) and the limitations of the different imaging techniques.

To discuss the role of imaging in the early diagnosis of FG and the evaluation of disease extent.

To describe the manifestations and treatment of FG. 

BACKGROUND: 

FG is an extensive fulminant infection of the genitals, perineum or the abdominal wall and it constitutes a true surgical 

emergency with a potentially high mortality rate.It is a necrotizing fasciitis caused by polymicrobial infection originating in 

the anorectal or genitourinary area. It is most commonly found in middle-aged men and the most common predisposing 

factors are diabetes mellitus and alcohol abuse. 

The progression of FG is a result of vascular thrombosis secondary to endarteritis obliterans, which allows the normal 

microbial flora to penetrate by fascial dissection into previously sterile spaces. The conditions of low oxygen pressure, 

limited vascular supply and bacterial overgrowth lead to the production of hydrogen and nitrogen by anaerobic 

microorganisms that accumulate in the subcutaneous tissue.This translates clinically in the vast majority of cases in 

severe sepsis. Despite the therapeutic advances in recent years, mortality is between 3%-67%, according to published 

series.

FINDINGS: 

The diagnosis of FG is often made clinically but emergency computed tomography (CT) can lead to early diagnosis with 

accurate assessment of disease extent. CT helps to evaluate the perineal structures that can become involved by FG and 

it helps to assess the retroperitoneum, to which the disease can spread. 

CT : 

- Asymmetric fascial thickening. (Fig 1,2 and 4)

- Subcutaneous emphysema: The subcutaneous emphysema in Fournier gangrene dissects along fascial planes and can 

extend from the scrotum and perineum to the inguinal regions, thighs, abdominal wall, and retroperitoneum (Fig 1 to 4)

- Fat stranding. (Fig 1,2 and 4)

- Fluid collections. (Fig 4)

- Abscess formation. (Fig 4)

CT can also demonstrate the underlying cause of the Fournier gangrene, such as a perianal abscess, a fistulous tract, or 

an intraabdominal or retroperitoneal infectious process.

The extent of fascial thickening and fat stranding has been found to correlate well with the affected tissue at surgery

In early Fournier gangrene, CT can depict progressive soft-tissue infiltration, possibly with no evidence of subcutaneous 

emphysema.

CT provides a higher specificity for the diagnosis of FG and superior evaluation of disease extent compared with 

radiography and ultrasonography.

Fig 1 Fig 2

Fig 3 Fig 4



RADIOGRAPHY:

It can show hyperlucencies that represent soft-tissue gas in the region overlying the scrotum or perineum.

Subcutaneous emphysema may be seen extending from the scrotum and perineum to the inguinal regions, anterior 

abdominal wall, and thighs.

ULTRASONOGRAPHY:

It can show thickened, edematous scrotal wall with hyperechoic foci that demonstrate reverberation artifacts, causing 

“dirty” shadowing that represents gas within the scrotal wall. 

Reactive unilateral or bilateral hydroceles may also be present. 

The testes and epididymides are often normal in size and echotexture due to their separate blood supply . 

It can show also fluid collections. (Fig 5)

MRI:

It has no role if there is clinical suspicion of FG, due to its long time acquisition, which would delay treatment.

It can show underlying causes of FG such as perineal abscess or fistulous tract. (Fig 6)

CONCLUSION: 

Imaging findings of FG is essential to facilitate a prompt diagnosis and to plan an effective treatment. The administration 

of broad-spectrum antibiotics and aggressive surgical débridement are both essential for successful treatment.

Mainstays of treatment include rapid and aggressive surgical debridement of necrotized tissue, hemodynamic support

with urgent resuscitation with fluids, and broad-spectrum parental antibiotics. 

Accurate assessment of the extent of disease is important in prompt and effective planning of treatment.

Fig 5

Fig 6
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ACUTE ABDOMEN NOT ALWAYS SERIOUS, NOT ALWAYS SURGICAL: 

THE OMENTAL INFARCTION.
MdC Ojados Hernández,  L Abenza Oliva, E Alías Carrascosa, JB López Martín,  MC Gutiérrez Sánchez,  P Alemán Díaz.

HGURS. Murcia. Spain

Omental infarction is a rare cause of acute abdomen. Infarction of the omentum is less common than infarction of
either the small or the large bowel because abundant collateral vessels perfuse the omentum. The most frequent
cause of non–torsion-related omental infarction is venous insufficiency due to trauma or thrombosis of the
omental veins. Predisposing factors include obesity, strenuous activity, congestive heart failure, digitalis
administration, recent abdominal surgery and abdominal trauma.

The imaging features of omental infarction are
typically triangular and involves the inferior aspect
of the right side of the omentum. It is
characteristically situated between the anterior
abdominal wall and the transverse or ascending
colon, corresponding in location to the greater
omentum. Both CT and sonography show an ovoid
or cakelike soft-tissue mass. The infarcted omental
fat is hyperechoic on sonography and shows mixed
attenuation on CT.

The imaging diagnosis of omental infarction is
relevant because it can prevent an unnecessary
operation from being performed. The omental
infarction is a selfl-limiting disease.

CONCLUSION
Omental infarction is a rare cause of acute abdomen.
Radiological diagnosis is relevant because the treatment is
conservative avoiding unnecessary surgeries.

BIBLIOGRAPHY
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185:1, 280-281

55 months later

Coronal and axial enhanced -CT. Heterogeneous

oval lession situated between the anterior

abdominal wall and the hipothetical location of

transverse colon: omental infarction.



DEEP VEIN THROMBOSIS:
TO THE FEMORAL VEIN AND BEYOND

Authors: María del Carmen Pérez García, Antonio José García Salguero, Carlos Luque Revelles, Antonio 
Medina Benítez

Learning objectives:
• Reviewing the appropriate ultrasound technique in the diagnosis of DVT

• Recognizing the findings that require a further exploration

Background:
Deep Vein Thrombosis (DVT) is a frequently suspected pathology in the Emergency Room, as well as a 

potentially life-threatening condition. After a complete physical examination and laboratory tests, ultrasound is 

the main imaging modality for its assessment.

The risk of recurrent venous thromboembolic disease, as DVT or pulmonary embolism, depends on the location 

and extension of the primary DVT and its management.

Findings/Procedure:
A basic venous ultrasound of DVT includes B-mode and color-Doppler evaluation of the common femoral and 

popliteal vein. A complete US should also include calf veins, iliac vein and inferior vena cava. If the first 

approach is performed, it’s important keeping in mind the findings that should guide the radiologist to go further 

and explore the more proximal venous territories, as underdiagnosing their involvement will lead to an incorrect 

treatment with its expectable consequences.

Ultrasound Technique:

Ultrasound Findings in Acute Deep Vein Thrombosis:

Morphologic:

• Diameter: Increased

• Compression: Non-compressible

• Interior of the vessel: Anechoic or echogenic 

thrombus

Doppler: 

• Flow: Absent

• Phasicity: Non-dependent on respiratory phase 

• Response to Valsalva maneuver: None

• Response to distal compression: Lack of flow increase

Posture:

Supine position on the bed with an inclination of 45º. 

Inferior limb rotated with the knee discretely bent. 

Lateral or prone position might be helpful when exploring

popliteal or calf veins.

Venous territories:

Usually examined from top to bottom:

• Iliocaval: optional examination, unless an obstruction is suspected or 

in order to see the proximal extension of a femoral thrombus

• Femoropopliteal: mandatory examination

• Infrapopliteal: more common location of DVT, so it should be always 

included

• Superficial veins (great and short saphenous): optional examination

Popliteal 

vein

Common 

iliac vein

Common 

femoral vein

Tibioperoneal 

trunk

Inferior 

cava vein

Femoral 

vein

External 

iliac vein

Saphenous 

veins

Respiratory 

phasicity

Normal

DVT
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Alarm signs: 

When to perform a complete exam of the iliocaval territory

Conclusion:
DVP is a common suspected disease in the Emergency Room and given that, sometimes its diagnosis is not 

given the importance it should receive, in spite of being a potentially life-threatening condition. A precise 

ultrasound exam is key to define its main characteristics and its proper treatment, as well as further 

complications or alternative diagnosis that could change the patient’s management.

Differential Diagnosis:

Heterogeneous collection 
corresponding to hematoma

Baker’s cyst as an anechoic 
structure at the posteromedial 

knee…

…complicated with rupture and 
extension between fascial 

planes

Subcutaneous cellular tissue 
infiltration by edema in cellulitis

Absent color flow in thrombosed 
popliteal artery…

… seen as occupation by 
hyperechogenic material

DEEP VEIN THROMBOSIS:
TO THE FEMORAL VEIN AND BEYOND

• To see the proximal extension of a femoral thrombus

Echogenic thrombus in the 
femoral vein…

…that goes up to the 
external iliac vein…

…and ends in the 
common iliac vein

Inferior cava vein 
permeable

• When a higher obstruction is suspected:

• Permeable vein but non-compressible 

and/or with an increased diameter: 

indicates elevated venous pressure and 

might be secondary to a more proximal 

obstruction o stenosis

• Low flow

• Monophasic waveform while breathing

• Continuous flow in spite of Valsalva 

maneuver

1. Complicated Baker’s cyst

2. Hematoma

3. Cellulitis

4. Lymphedema

5. Thrombophlebitis

6. Chronic venous 

insufficiency

7. Arterial embolism

8. Thrombosed popliteal 

aneurysm

9. Venous sarcoma

10.Arteriovenous 

malformation

11.Central venous 

hypertension

Normal

DVT



DOPPLER ULTRASOUND IN ACUTE COMPLICATIONS AFTER KIDNEY TRANSPLANTATION:

WHAT THE EMERGENGY RADIOLOGIST SHOULD KNOW.

LEARNING OBJECTIVES:

- To review the main complications after kidney transplantation, and the findings in B-mode imaging, Doppler-mode imaging and contrast enhanced-ultrasound (CEUS). 
- To provide technical tips and perform a complete ultrasound evaluation in the emergency setting. 
- To provide a check-list (can be used as an ultrasound diagnostic guide). 
- To report illustrative cases diagnosed in our center. 

BACKGROUND:

Renal transplantation is currently the treatment of choice for end-stage renal disease, improving survival and quality of life of patients. 
The transplanted kidney is usually placed extraperitoneally in the right iliac fossa. Vascular anastomosis is most commonly made with external iliac vessels, first the arterial end-to-side anastomosis and 
venous end-to- side anastomosis. In case of multiple renal arteries, a “Carrel patch” technique is used. Regarding the ureteral anastomosis, the most common method is the creation of an
ureteroneocustostomy. 
Complications happen in around 20% of transplantations. In emergency setting, most are related to surgical procedure and occur within the first three months after transplantation. Complications may be 
vascular, urologic, perirenal and pelvic collections and nephrogenic. 
In the post-transplant period, Doppler-ultrasound is the first line imaging technique for the detection and monitoring of complications. 

FINDINGS / PROCEDURE:

STANDARDIZED EMERGENCY EXAMINATION INCLUDES: 

- B-mode scanning of the graft and perirenal areas to exclude urinary tract dilatation, perirenal and pelvic fluid collections, and focal renal lesions. 

- Color-Doppler examination quickly depicts patent iliac and renal vessels and guides spectral-Doppler interrogation at the anastomosis and areas of focal speed-rise. Vascular complications can 

be detected too. (Figure 1)

- CEUS is useful in doubtful cases of renal vessel patency and to assess the parenchymal vascularization, for instance in renal infarction which wouldn’t be detected with certainty otherwise. 

(Figure 2) 

CHECK – LIST (an ultrasound diagnostic guide )

1. Demonstrate VASCULAR PERMEABILITY of the renal 

artery and renal vein, and iliac vessels

Color Doppler, spectral-Doppler and power-Doppler. 

If there are doubts CEUS is useful,

2. To rule out SIGNIFICANT ARTERIAL STENOSIS.  

Venous stenosis is less frequent.  

Color Doppler and spectral-Doppler

3. Study INTRARRENAL FLOW, segmental and interlobar

arteries and veins.

TA, acceleration, IR, PS speed in the arteries and 

permeability in the veins. 

4. CORTICAL PERFUSION: Color Doppler and energy. 

If cortical necrosis is suspected, CEUS is useful.

5. Rule out other vascular complications: Pseudoaneurys. Arteriovenous fistula. 

6. LIQUID COLLECTIONS

- Establish the relation of the collection with the vessels

and the urinary tract. Collections that progressively

grow and can compress the vein and produce 

thrombosis.

- Measure collections accurately (better in volume), as 

their growth may require interventionist procedure. 

- If there is a growing hematoma, active bleeding should

be ruled out with CT or CEUS,

HEMATOMA

LINFOCELE

URINOMA

ABCESS

7. URINARY TRACT DILATATION

During the time in which the internal urinary catheter

remains there is no dilatation (usually the first month)

Do not confuse dilatation II/IV (normal after removing

catheter) with an obstructive dilatation. 

If there are doubts: follow up. 

8. INFECTION PYELONEPHRITIS: hypoechogenic and hipovascular. 

Use CEUS to differenciate from abcess.

PIELITIS: be aware because it is common to see

urothelial thickening without meaning pyelitis.

MYCETOMA: ecogenic ball in the urinary tract.

9. FOCAL ABNORMALITIES

ARTERIAL

ANASTOMOSIS 

VEIN

ANASTOMOSIS 

ARTERIAL

15-30s

CORTICAL PARENCHYMAL

30 s-240 s

Figure 1:

A: Color-Doppler of a normal transplanted kidney: v: renal vein, ar: renal artery, vi: iliac vein, ai: iliac artery,

B and C: Spectra-Doppler of a normal transplanted kidney: renal artery and renal vein,

Figure 1

Figure 2:

The phases of renal enhancement in the transplanted kidney are the same as in the native one: the medullary

flow is slower than the cortical, 15-20 s after injection begins the cortical enhancement, which lasts until 30 s. 

Then, in the parenchymal phase, a progressive medullar enhancement is also produced, from outside to inside.



VASCULAR COMPLICATIONS VASCULAR COMPLICATIONS OCCUR IN LESS THAN 10% OF KIDNEY TRANSPLANTS BUT ARE AN IMPORTANT CAUSE OF GRAFT DYSFUNCTION:

RENAL ARTERY STENOSIS:

Renal artery stenosis is the most common vascular complication.

Incidence rate of 1-23%. 

US findings in the renal artery:

- Regions of focal color aliasing on color-Doppler US.

- Velocities higher than 200cm/s (Figure1, a)

- Velocity gradient more than 2:1 between stenotic and prestenotic

segments.

- Marked distal turbulence (spectral broadening).

- Ratio of peak systolic velocity in the transplanted main renal artery and 

external iliac artery >3.

Parenchymal US findings: 

- Acceleration index < 3m/s2. 

- Resistance index <0.55. 

- Morphology parvus tardus. (Figure 1,b)

- Absence of initial systolic peak.

If any doubt exists, CEUS can be used. Here we report a case of segmental

arteria stenosis with focal infraction, confirmed with CEUS (Figure 2)

Treatment of choice: percutaneous angioplasty,

Figure 3: A: Regions of focal color aliasing on color-Doppler US, with velocities higher than

200cm/s and marked distal turbulence.  B: Parvus tardus.

RENAL VEIN STENOSIS:
It’s a very unusual complication. 

US findings: focal area of high velocity

flow with tubulence and aliasing. 

A B

Figure 3

Figure 4

A B

C D

Figure 4: A: B mode US hypoechoic focal area. B: Parvus tardus in post-estenosis segment. 

C: Alliasing in the stenosis zone. D: Focal infraction with CEUS.

Figure 5: pre- and post-stenotic area with high venous

velocity flow Figure 5

GRAFT TROMBOSIS:

Graft thrombosis is a rare complication, and usually in the first postoperative week. The vein is

involved more commonly than the artery. 

VEIN THROMBOSIS: 

B-mode US findings: swollen and hypoechoic, with loss of coticomedullary differentiation.

Doppler-US examination: 

Venous flow reduced or absent.

Increased resistance on the arterial side, often resulting in reversed diastolic flow. 

Early diagnosis of this entities crucial because prompt treatment with trombectomy may save

the graft. 

ARTERY THROMBOSIS

Artery thrombosis is less common than the vein thrombosis. 

B mode US findings: kidney totally hypoechoic and diffusely enlarged. 

Doppler-US examination: there is no perfusion to the transplant kidney, and no arterial or

venous blood flow in the graft. (Figure 8, a)
If any doubt exists CEUS or angio-CT can be used. (Figure 8, b and c)

Figure 8 

Figure 7: A: Renal vein thrombosis, B: Increased resistance on the arterial side, resulting in reversed diastolic flow,

Figure 8: A: kidney totally hypoechoic and diffusely enlarged, with no arterial or venous blood flow. B: Complete 

absence of renal enhancement with CEUS. C: The angio-CT shows a non-enhanced kidney and diffusely enlarged.

Figure 7 

INTRARENAL ARTERIOVENOUS FISTULA AND PSEUDOANEURYSM:
Percutaneous biopsy is commopnly performed in transplant recipents when rejection is

suspected. Arteriovenous fistula and pseudoaneurysm can occur as complications and this

entities present as a massive or persistent hematuria.

Doppler-US examination of areteriovenous fistula: 

Localized áreas of disorganized color with the PRF ser at low values, that extend outside the

confines of the noraml vessel. This is caused by the vibration od the perifistula parenchyma.

High velocity with low resistance in the feeding artery (Figure 9, a).

Arterialization of the vein. (Figure 9, b)

Concerning the Pseudoaneurysm with the B mode US it’s seen as a renal cyst. But with the

color-Doppler examination we find a pulsatile and multidirectional flow with the typical image of 

“ying-yang” (Figure 10) Pseudoaneurysm with narrow neck and no venous communication

demonstrates a classic machinelike to-and-fro Doppler spectrum (Figure 11) 

Figure 9 

Figure 10: Ying- Yang sing a: B-mod b:Colour-Doppler mode C: CEUS,

Doppler-ultrasound is an effective and fast technique for the evaluation of complications of kidney transplantation in the emergency setting. If there is uncertinity about diagnosis, CEUS can be 

usefull. Their early and accurate diagnosis is important to avoid a morbility for the recipient, with risk of graft loss and mortality. 

CONCLUSION:

Figure 9: A: Hight velocity with low resistence in the feeding artery. B: Arterialization of the vein

Figure 11. Machinelike to-and-fro
Doppler spectrum,

Figure 10

Figure 11 

A

A

A

B

B

B

C

C
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ACTIVE BLEEDING:

*

A B C

Figure 6

Figure 6: A: B mode US shows a lower pole infraction with hematoma, B: CEUS demonstrate lower pole 

absence of enhancement C: 2 minutes later: contrast extravasation (White arrow).  

1. Inci M, Ozkan F, See T, Tatli S. Renal Transplant Complications: Diagnostic and Therapeutic Role of Radiology. Canadian Association of Radiologists Journal. 2014;65(3):242-252.
2. Fontanilla Echeveste M.T., Sánchez Guerrero Á. Ecografía del Trasplante Renal. Guías Técnicas SEUS. 2016.
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Acute male genital pathology. Radiological features and 

differential diagnosis.

Learning objetives

This educational presentation aims to describe the radiological findings, focusing in US, of the most common acute male genital entities and the role of

the radiologist in acute scrotum differential diagnosis. Male patients may present to the emergency department with penile and scrotal complaints, and

a wide range of pathologic conditions, including infection, ischemia, and trauma may affect the male genital region. Radiologists must closely

collaborate with emergency physicians and surgeons to quickly diagnose emergent conditions in order to facilitate prompt and appropriate treatment.

Background

Scrotal infections include epididymitis, orchitis, testicular abscess, pyocele, and Fournier gangrene. Ischemic events may occur in the setting of torsion,

whereas penile ischemia may occur in patients with priapism or venous thrombosis. Traumatic injuries to the genitals include blunt, penetrating, and

degloving injuries

Findings and procedure

Ultrasound plays a main role in the diagnosis of acute genital pathology, especially in young patients. In that sense, we highlight the importance of

carrying out both B-mode and Doppler studies. With regard to other imaging modalities, CT and MRI can be useful in doubtful cases, associated

complications or specific conditions like Fournier gangrene, in which the modality of choice is CT.

• Epididymitis. inflamed epididymis appears enlarged and

heterogeneous and is often hypoechoic relative to the testicle, a result

of associated edema (Figure 1a.) Hyperemia at color Doppler US may

either corroborate gray-scale US findings or be the only finding (Figure

1b.) It may complicate with focal infraction or abscess formation

(Figure 1c.)

• Epididymo-orchitis. Progression of the epididymitis to the testicular

parenchyma (Figure 1d.) The main radiological findings are enlarging

of testicle that may show hypoechoic or heterogeneus echogenicity

and hyperemia at color Doppler US. Testicular edema may

compromise testicular venous outflow, leading to necrosis. Late or

incomplete treatment of epididymo-orchitis may be complicated by

pyocele or testicular abscess formation. Figure 1. (a,b)) Epididymo-orchitis B mode and color Doppler (c) Abscess in the tail
of the epididymis (d) Orchitis. Hospital Universitario Virgen de las Nieves, Granada.

Figure 2. (a) Testicular contusion (*) with ruptura (arrow) (b) Post traumatic
testicular hematoma. Hospital Universitario Virgen de las Nieves, Granada.

• Testicular torsion. The key radiological finding is the absence of

detectable blood flow in the testis at Color Doppler US (Figures 3c.

3d.) The contralateral testis is used as an internal normal control

(Figure 3a.) If the torsion is uncomplete or too early, blood flow may be

preserved. In early torsion, the testicle may appear normal at gray-

scale US. With progression, enlargement of the affected testis and

increased or heterogeneous echogenicity are common findings (Figure

3a.) As ischemia progresses, the testicle may become heterogeneous,

enlarged and hypoechoic, findings that suggest nonviability.

• Scrotal trauma. It may present as a contusion, hematoma, fracture or

rupture. The normal tunica albuginea appears as a hyperechoic line

outlining the testis and its discontinuity suggests rupture of the testis,

which causes extrusion of the testicular parenchyma (Figure 2a)

Testicular fracture is identified at ultrasound by the presence of a

relatively linear hypoechoic, avascular area within the testicular

parenchyma that may or may not be associated with tunica albuginea

rupture.

Hyperacute and acute hematomas are sometimes isoechoic in relation

to the surrounding testis but the ultrasound appearance of a

hematoma depends on the evolutive stage. As it evolves, it becomes

hypoechoic to anechoic and decreases in size (Figure 2b.)

Figure 3. Acute left testicular torsion (a) Comparison with contralateral testicle (b) Complete torsion of
the spermatic cord (c,d) Enlargement and heterogeneus echogenicity of the testicle and espermatic
cord showing a lack of flow and hyperemia of the scrotal covers in color Doppler US. Hospital
Universitario Virgen de las Nieves, Granada.

a. b.

c. d.

a. b.

*

a. b.

c. d.

Sonographic evaluation of the spermatic cord is an essential part of

the examination. The point of cord twisting can be identified at the

external inguinal orifice. The intrascrotal portion of the edematous cord

appears as a round, ovoid, or curled echogenic extratesticular mass,

with the epididymal head wrapped around (Figures 3b, 3c.)



• Priapism. Prolonged penile erection not associated with sexual

desire. It is classified as low-flow or ischemic priapism and high-

flow, arterial or nonischemic priapism. Low-flow priapism the more

common type and it is a truly emergency compared to high blood

flow priapism.

Low flow prisapism results from malfunction of normal penile

outflow, which can produce to sustained high cavernous

pressures that may lead to irreversible ischemic changes.

Although the diagnosis is usually clinical and analytic (low

oxygen tension of cavernosal blood gas. Low-flow priapism

can be seen in US as a lack of blood flow in the substance of

the corpora while blood flow in the superficial dorsal vein of

the penis is present in an adequate clinical context (Figure

4a.) Non ischemic priapism ussually occurs as a result of a post

traumatic arterial cavernous fistula and it usually involves

angiography-directed embolization (Figures 4b, 4c.)

Conclusions

Clinical manifestations of acute testicular disease are usually nonspecific, presenting as an acute scrotum pain in most cases. The radiologist needs

to know the differential diagnosis between testicular torsion in every of its phases, and orchiepididymitis and its complications. It is also important to

know the injuries related to the genital traumatism and the acute penile diseases. The therapeutic attitude will depend on the findings, ranging from

observation and evolutive control to emergent surgical procedures.
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• Fournier gangrene. Necrotizing perineal infection that involves all

fascial planes. CT is the modality of choice in patients with Fournier

gangrene because it may depict the source of infection and its

pathways of spread. The two characteristic radiological findings are

the presence of a variable amount of gas and fluid collections in the

deep fascial planes of perineal region (Figure 5)

• Penile fracture. A penile fracture typically occurs in the proximal or

mid shaft of the erect penis. Penile fracture occurs when one or

both corpora cavernosa rupture, a result of a tear in the tunica

albuginea which is seen as a thin echogenic line. In addition,

hematoma may be seen deep to the Buck fascia or the skin (Figure

6) Evaluation of the urethra with US is limited; when there is

concern, retrograde urethrography may be necessary.

c.

a.

b.

c.

Figure 4. (a) Ischemic priapism presenting as a lack of blood in the substance of

the cavernous corpora in color Doppler US (b) Contrast-enhanced CT arterial fase

that shows an early enhancement that increased in venous phase located in the

distal portion of the left arterial cavernous corpora (arrow) suggestive of arterial

cavernous fístula (c) Arteriography of the fistula prior to endovascular treatment

(arrow). Hospital Universitario Virgen de las Nieves, Granada.

Figure 5. Fournier gangrene. Non-contrast enhanced CT that shows gas and

fluid collections in the deep fascial planes of scrotal and perineal region

a. b.

Figure 6. Penile fracture. Gray-scale US showing a tear in the tunica

albuginea and hematoma deep to the penile skin. Hospital Universitario

Virgen de las Nieves, Granada.

a.

b.



Brown-Sequard syndrome after penetrating 
trauma. Report of two cases.

MP García Rodríguez, Hospital Universitario Virgen Macarena, Seville; T Busquier Cerdán, Hospital
Universitario Virgen Macarena, Seville; RS Estelles López, Hospital Universitario Virgen Macarena, Seville; I
Avilés Vázquez, Hospital Universitario Virgen Macarena, Seville; C Pérez Ramírez, Hospital Universitario
Virgen Macarena, Seville; MP Mayorga Pineda, Hospital Universitario Virgen Macarena, Seville.

LEARNING OBJECTIVES

• To know the clinical and radiological presentations of the

Brown Sequard syndrome.

• To recognize the value of CT and MRI in the diagnosis of

this pathology.

BACKGROUND

Brown-Sequard syndrome is one of the Incomplete Spinal

Cord Syndrome (ISCS), appearing in lesions that affect one-

half of the spinal cord.

It is described as the disruption of the lateral corticospinal

tracts, the dorsal columns, decussing both in the medulla, and

the lateral spinothalamic tracts, which cross a pair of levels

above the input nerve root. The clinical translation of this

lesion results in hemiplegia and loss of ipsilateral

proprioception and loss of contralateral algesia and

thermoalgesia respectively. It is difficult to find the complete

features, therefore frequently patients show lesions of mixed

characteristics, without presenting all the symptoms

associated with this syndrome. Penetrating trauma, such as

knife or bullet injury is the most common cause of this

syndrome.

FINDINGS

We present two cases of patients injured by a knife, one in the

cervical region and the other in the dorsal region, who

presented acute spinal cord injury compatible with Brown-

Sequard syndrome in a different degree of severity. Acute

spinal cord injury were demonstrated in MRI. In the evaluation

of penetrating trauma, CT and MR images provide valuable

and complementary information. CT best depicts bone injury

whereas spinal cord integrity, soft tissues or ligaments are

better examined by MR imaging.

CONCLUSION

Brown Sequard syndrome is a uncommon condition presented

in emergency room. Penetrating trauma is the most common

cause of this syndrome. CT and MRI are complementary in

the diagnosis of this pathology.

A. 30-years-old male with cervical 

penetrating injury. Sagittal T2 

weighted image. Acute 

medullary lesion with horizontal 

linear trajectory (arrow) that is 

projected on the level of 

interspace C3-C4, which 

associated discrete ascending 

and descending medullary 

oedema. Image courtesy of Dr. 

Rafael Ocete, Hospital 

Universitario Virgen del Rocío, 

Sevilla. 
B. Axial T2 weighted image. Acute 

spinal cord injury with horizontal 

linear trajectory that is projected on 

the level of interspace C3-C4, of 

central distribution and left 

predominance (arrow). The 

existence of an epidural hematic 

collection is detected, which 

predominantly localizes in the 

anterior and left anterolateral 

region of the spinal canal in the 

segment between the C2-D1 levels 

that currently does not condition a 

significant mass effect on the 

medullary cord (asterisk). Image 

courtesy of Dr. Rafael Ocete, 

Hospital Universitario Virgen del 

Rocío, Sevilla. 

A.Axial non enhanced CT scan. The 

point of entry of the knife locates in 

the dorsal region. Path (arrow) is 

paravertebral with passage through 

the interspinous space of D10-D11, 

producing a small solution of 

continuity in the posterior wall of the 

spinal canal.

There are gas bubbles (asterisk) 

inside the medullary canal due to 

dura trespassing by blade. 

B. Starting from the subcutaneous 

tissue and dorsal soft tissues, a 

linear image is observed that is 

introduced into the spinal canal, 

crossing the posterior epidural 

space and sectioning the right half 

of the dorsal medulla at this level. 

No intramedullary hematoma is 

observed.

There are numerous artifacts 

throughout the spinal canal that 

corresponds to gas bubbles and 

visualized in the previous CT scan.

A

B

A

B
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Association of High Energy Facial Fractures

Cueto L, García Marín M, Rivera A, De Araujo D, Fernandez B
U.G.C. Radiodiagnóstico
Hospital Virgen Macarena. Sevilla.  SPAIN
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LeFort I. LeFort II. LeFort III

1 Pterygoids

2 Medial wall maxilary sinus

3 Lateral wall maxillary sinus

4 Palate

5 Nasal and Vomer bones

6 Fonto Nasal Fissure

7 Superior wall maxillary sinus

8 Ethmoyd Bone

9 Fronto Malar Fissure

10 Zygomatic arch
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BACKGROUND

Know the disposition of the butresses

Know the characteristics of high energy fractures through key points

Lat Max LM Med Max MM

Sup Max SM

Inf Max IM

BUTRESSES

Int Pteryg

Sup Orbit SO

4

Fr. Type Fr Type Fr Type Affected Butresses %

LeFort I LeFort II IM, LM, MM, SM 67

LeFort II LeFort III SM, MM, SO 21

LeFort I Le Fort II LeFort III All 12

LeFort III N.O.E. MM, SO 15

LeFort I Cervical 12

LeFort III Skul , Brain 9

Associated LF I, LF II

Associated LF I, LF II, LF III Associated LF I, LF II, LF III, NOEAssociated LF I, LF II, LF III

Associated LF II, NOE Associated LF I, LF II, LFIII 



CAUSTIC INTAKE INJURY: 
ASPECTS TO TAKE IN ACOUNT 

LEARNING OBJECTIVES:

 To describe the CT findings after the ingestion of 
caustic. 

 Define the importance of CT in the detection of 
gastrointestinal severity of caustic ingestion. 

BACKGROUND:

Caustic intake injury represents an important public 
health problem. Morbidity and mortality are high, and 
can lead to chronic complications such as 
esophageal strictures, antral or pyloric stenosis and 
malignant transformation.

The most frequent cases occur in children as a 
result of accidental ingestion. In adults, most cases 
are due to intentional ingestion for suicidal purposes, 
and this is where the most serious injuries are 
observed. 

The degree and location of the damage depends on 
the amount, concentration and pH of the substance 
ingested as well as the duration of contact with the 
mucosa. Injuries can occur in any area in contact 
with the caustic agents , however the most affected 
areas are usually esophagus and stomach.

FINDINGS/PROCEDURE:

Despite not being the choice test for the evaluation 
of the digestive mucosa, contrast enhanced CT 
offers a more detailed evaluation about the 
transmural damage of esophagogastric wall and the 
extent of necrosis than endoscopy. 

Most common findings include diffuse thickening of 
the gastrointestinal tract wall with decrease of 
contrast uptake. 

Additional radiological severity findings include 
perforation signs as extraluminal fluid, 
pneumomediastinum or pneumoperitoneum. 

Established gangrene should be suspected for 
pneumatosis or absence of wall enhancement. 

R. Rodenas Lozano, A. Ibáñez Ibáñez, D. Caldevilla Bernardo, J. Rubio Medina, P. Camino Marco, I. Donoso Esteban

CONCLUSION:
Caustic intake represents a medical emergency that requires a multidisciplinary assessment.

CT scan represents a fast, non-invasive and highly available test, that allows to determine the 

definitive extent of the injury, addressing in most cases the need for emergency surgery. 

A) CT axial scan: Thickening of the gastric wall with perforation and 
pneumoperitoneum after igestion of hydrochloric acid.

B) CT coronal reconstruction: Thickening of esophageal wall (arrow) 

a)  CT axial scan: Thickening of the stomach wall, 
with decreased contrast wall uptake and small
pneumoperitoneum bubble adjacent to the gastric
fundus (arrow), after ingestion of hydrochloric
acid.
b)  Gastric pneumatosis (arrow)

a)

b)



Aortitis in the Emergency Room
AJ. Barrios López, A. Díez Tascón, F. García Martínez, E. Lanz Santos, M. Caicoya Boto, M. Martí de Gracia.

Hospital Universitario La Paz, Madrid.

Learning objectives:

• To list and classify the common and less common forms of aortitis.

• To show representative cases of the most common forms of aortitis.

• To identify the different types of aortitis on the basis of their imaging findings.

Background: 

Aortitis refers to inflammatory changes of the aortic wall. It is caused by infectious or more commonly

noninfectious etiologies. Noninfectious aortitis occurs in vasculitis, collagen disorders, iatrogenic and

idiopathic diseases. Infectious aortitis may be secondary to bacterial or viral pathogens.

The clinical features are nonspecific (pain, fever, vascular insufficiency and elevated acute phase

reactants) and the prognoses is variable. However, the pattern of involvement and imaging features may

help distinguish noninfectious from infectious causes.

Despite the several imaging modalities available for assessing aortitis, in the emergency room computed

tomography (CT) is preferred for diagnosing. CT is a commonplace not invasive technique, that has good

spatial resolution, allows multiplanar reformation and gives fast information about the lumen, aortic wall

and other findings related to the etiology.

Procedure 

Classifications are often incomplete or controversial, but a simple classification of aortic inflammation

into two broad categories, noninfectious and infectious aortitis, is useful for clinical purposes (Table

1). Noninfectious aortitis can be part of large-, medium-, or small-vessel vasculitis, since diseases in

this category commonly affect other vessels and may be part of a systemic disorder.

The pattern of aortic involvement and imaging features help distinguish between noninfectious and 

infectious causes (Table 2). 

Classification of the Types of Aortitis

Noninfectious 

aortitis

Large-vessel 

vasculitis

GCA

Takayasu arteritis

Rheumatoid arthritis

SLE

Ankylosing spondylitis

Reiter syndrome

Medium and small-vessel 

vasculitis

Wegener arteritis

Polyarteritis nodosa

Behçet disease

Relapsing polychondritis

Idiopatic aortitis Inflammatory aortic aneurysm

Idiopathic retroperitoneal fibrosis

Erdheim-Chester disease

Radiation-induced aortitis

Infectious 

aortitis

Bacterial (Salmonella or Staphylococcus)

Luetic (Syphilis)

Mycobacterial (Mycobacterium tuberculosis)

Viral (HIV/AIDS) 

AIDS = acquired immunodeficiency syndrome, HIV = human immunodeficiency 

virus, SLE = systemic lupus erythematosus, RA = rheumatoid arthritis.

Takayasu arteritis (TA)

TA is a large-vessel vasculitis that predominantly

affects the aorta, its major branches and the

pulmonary arteries.

The initial lesions frequently occur in the left

subclavian artery and progresses to the other supra

aortic trunks. The abdominal aorta is involved in

approximately 50% of patients.

The exact cause is unknown although it is thought to

be secondary to an autoimmune process with a

predilection for young women of Asian origin.

Pathologic analysis demonstrates granulomas and

inflammation of the arterial wall, followed by

fibrosis and calcification in the late stage.

The diagnosis is based on both clinical and imaging

findings. TA is commonly divided into two clinical

stages. In the early stage manifestations are mainly

vague, systemic and constitutional. The late stage,

the pulseless phase, is characterized by

manifestations related to arterial stenosis, occlusion,

or dilatation with clinical findings that depend on the

vascular territory affected. Aneurysmal dilatation and

rupture of the affected aorta are not rare, with a

prevalence of 33%.

Contrast-enhanced CT scan allows early diagnosis.

Findings include wall thickening with a “double ring”

appearance (typically seen in the early stage),

thrombosis, stenosis, and occlusion. Other

associated findings include vessel ectasia,

aneurysms, and ulcers. Wall calcification develop in

chronic cases and usually spares the ascending

aorta. Figure 1.

The mainstay of therapy TA is glucocorticoids.

Angioplasty, bypass grafts, or other surgery may be

necessary once large aneurysms develop or

irreversible arterial stenosis has occurred. TA has

been classified based on location, involvement of

the coronary and pulmonary arteries should be

indicated as C(+) or P(+), respectively. Figure 2.

This is helpful in planning surgery, albeit offering

little information on prognosis.

Giant Cell Arteritis (GCA)

GCA is a large and medium-vessels vasculitis that

usually involves the extracranial carotid artery and

its branches, such as the temporal artery. Vascular

inflammation may be widespread, involving the

aorta, its branches and the vertebral arteries. Aortic

involvement occurs in 15-20% of GCA patients.

GCA is the most common primary vasculitis and the

most common form of aortitis, accounting for more

than 75% of cases.

The exact cause is unknown although it is thought to

be secondary to an autoimmune process. The

pathogenesis is secondary to a systemic

granulomatous vasculitis followed by fibrosis. There

is recognized predilection for women over 50 years

old. Polymyalgia rheumatic is seen in 50% of GCA

patients.

Contrast-enhanced CT scan findings are wall

thickening with a “double ring” appearance (early

stage). Late complications are stenoses, occlusions,

ectasia, aneurysm and dissection. Figure 3.

Treatment is with corticosteroid therapy and aspirin

Figure 2.  System for classifying Takayasu arteritis 

according to the site of involvement.

Figure 1. Takayasu arteritis in a 30-year-old woman.

Contrast-enhanced CT scan. Extensive thickening of the

aortic wall. Notice the double ring pattern (A). There are

thickening and stenosis of the aortic branches, such as

the right subclavian artery (B), celiac trunk (C)and renal

arteries (D). The pulmonary and coronary arteries are

also affected (F and G respectively).

A B

C D

E F

Figure 3. GCA in a 65-year-old woman. Contrast

enhanced CT images show diffuse wall thickening of the

thoracic aorta. (A obtained at a higher level than B, C

and D are coronal and sagittal reconstructions).

A B

C D

Aortitis patterns on  enhanced-CT scan

“Double- ring” “Encased aorta” Four-layered aneurysm Pseudoaneurysm

Wall thickening  with 

a poorly

enhanced internal 

ring (the swollen 

intima) and

an enhancing outer 

ring (the inflamed 

media and

adventitia)

Periaortic enhanced 

soft-tissue that 

represent fibrosis 

and inflammation

Fusiform dilatation of the 

aorta that typically shows 

four layers. From the 

inside-out they are: the 

aortic lumen, the  

intraluminal thrombus, wall 

thickening with 

calcifications and the cuff 

of perianeurysmal

enhanced soft-tissue

Saccular dilatation of the 

aorta with interruption of 

arterial wall calcification 

and adjacent soft tissue 

stranding and reactive 

lymphadenopathy

Gas in the aortic wall and periaortic fluid are findings associated with infectious aetiology

● Large, medium 

and small vessel 

vasculitis (early 

stage)

● Infectious aortitis

(very early stage)

● Retroperitoneal 

fibrosis 

● Idiopathic 

retroperitoneal 

fibrosis

● Perianeurysmal

retroperitoneal 

fibrosis

● Isolated 

periaortitis

● Erdheim-Chester 

disease

● IgG4-related 

disease

● Radiation 

induced aortitis

● Inflammatory aortic 

aneurysm (IAAA)

● Mycotic aneurysm

● Behcet Disease 
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Ankylosing Spondylitis (AS)

AS is a seronegative spondyloarthropathy. HLA-

B27 is the gene with the strongest association

(5%). There is a young male predilection and

18% of cases manifest with inflammatory back

and buttock pain.

Symmetrical and bilateral sacroiliitis is usually

the first finding. AS results in ankylosis of the

spine and sacroiliac joints. AS can also affects

peripheral joints and extraarticular tissues such

as the skin, the mucous membranes, the eye,

the lung and the bowel. AS is the most common

rheumatic disease associated with aortitis and

periaortitis.

Contrast-enhanced CT scan shows wall

thickening of the ascending aorta (60%). The

aortic root and valve are frequently affected due

to thickening, nodularity and rolling of valve

cusps with annular dilatation that leads to

valvular insufficiency. The extension of the

subaortic fibrosis into the interventricular septum

may cause conduction abnormalities. AS can

also cause secondary chronic periaortitis (CP)

that includes retroperitoneal fibrosis (RPF) and

inflammatory abdominal aortic aneurysms

(IAAA). Figure 4.

Treatment is with NSAIDs, local steroid

injection, DMARDs and biotherapy. For

cardiovascular complications a pacemaker and

endovascular or surgical procedures may be

needed.

Behçet Disease (BD)

BD is a multisystemic, relapsing and chronic

inflammatory vasculitis of unknown aetiology.

There is a young male predilection. BD is most

prevalent in the Mediterranean region, Middle

East and East Asia.

The clinical triad of BD consists of oral and

genital ulceration, and ocular manifestations.

This disease can also affects the skin, joints, the

bowel, genitourinary tract, central nervous

system and the lung. Vascular complications

develop in about 30% of affected patients. The

aorta is the most commonly artery affected (5%)

with a predilection for the abdominal aorta,

followed by the pulmonary arteries.

Contrast-enhanced CT scan shows wall

thickening and wall-enhancing saccular

pseudoaneurysms that may develop in the

thoracic and abdominal aorta. In one-fifth of

patients, multiple pseudoaneurysms develop in

large vessels such as the aorta and the iliac,

femoral, popliteal, and subclavian arteries.

Figure 5.

Treatment is with corticosteroids, biotherapy or

Immunosuppressants. Endovascular or surgical

repair if the aneurysm is threatening.

Inflammatory abdominal aortic aneurysm

IAAA is characterized by inflammatory

thickening of the aneurysm wall and

perianeurysmal fibrosis. IAAA is thought to be

secondary to an abnormally inflammatory

response to atherosclerosis combined with

autoimmunologic factors. The prevalence is

5%–25% of all abdominal aortic aneurysms.

IAAA has predilection for young male with family

history of this disease.

Contrast-enhanced CT scan shows a four-

layered appearance of the abdominal aorta that

usually spares the posterior wall. Complications

are secondary to ureteral involvement with

resultant hydronephrosis, Aortoenteric fistula,

and secondary bacterial Infection. It is important

to assess the extension and the adhesions to

adjacent tissue to avoid for planning surgery.

Figure 6.

Treatment is with corticosteroids. Endovascular

or surgical repair if there is entrapment of

retroperitoneal structures.

Retroperitoneal fibrosis (RPF)

RPF is characterized by masslike

fibroinflammatory tissue mainly in the

retroperitoneum that extends to retroperitoneal

structures. RPF is idiopathic but has been

associated with certain drugs, malignant

disease, and systemic disorders.

CT scan shows a retroperitoneal mass of soft-

tissue attenuation that typically enhances in the

early stages. This process tends to initiate about

the aortic bifurcation. There are cases confined

to the thoracic aorta.

RPF encases but does not invade or stenose

the ureters, vessels or bones. However, ureteric

obstruction and venous thrombosis can occur.

As a rule, the mass does not displace the aorta

and inferior vena cava anteriorly from the spine.

Multiple reactive lymph nodes are frequently

seen. Figure 7.

Treatment is with corticosteroids or other

immunosuppressive drugs. Acute renal failure

secondary to periureteral involvement requires

temporary nephrostomy tubes. Surgery is

reserved for refractory cases. If there is

secondary renal artery stenosis, stent

placement may be necessary.

Erdheim-Chester Disease (ECD)

ECD is a non-Langerhans cell histiocytosis

characterized by multiorgan xanthomatous

infiltration. This rare, non-inherited disease has

predilection for middle age men.

Patients with ECD experience bone pain,

diabetes insipidus, exophthalmos, constitutional

symptoms, interstitial lung disease, ureteral

obstruction, renal impairment, cardiac

dysfunction and tamponade and xanthelasmas

due to xanthomatous infiltration.

On CT bilateral and symmetric osteosclerosis of

the lower extremity metaphysis and diaphysis, is

the most common finding (96%). Vascular

involvement manifests as circumferential

infiltration of the thoracic and abdominal aorta

that appears as enhancing soft-tissue

attenuation. Infiltration can progresses in the

aortic branches resulting in renovascular

hypertension and myocardial infarction.

Retroperitoneal infiltration is present in 30% of

patients, inferior vena cava and pelvic ureters

are typically spared, differing from RPF. Figure

8.

The prognosis of patients with ECD is poor.

Administration of interferon α has increased

survival rate to 68%. Endovascular treatment

may be needed ir renovascular hypertension is

present.

Mycotic aneurysm (MA)

MA is a consequence of infectious aortitis that

ultimately disrupts the vessel wall, creating a

false lumen or pseudoaneurysm. MA is

infrequent (< 2.6%). Predisposing factors

include atherosclerosis, intravascular devices

and conditions that cause immunosuppression.

Salmonella spp is generally the organism

implicated.

The most common location is the infrarenal

aorta. MA of the aortic root has been associated

with infectious endocarditis. CT scan shows a

typical MA pattern (Table 1). Other findings

include perianeurysmal gas, fat stranding, fluid,

vertebral body destruction, psoas abscess and

kidney infarct. Figures 9 and 10.

If the aneurysm is left untreated, severe

hemorrhage or sepsis may lead to death.

Treatment is with broad-spectrum antibiotics.

Open surgery is prefered in nonruptured

aneurysms. Endovascular is useful in ruptured

aneurysms as contention or as palliative

measure.

A

B

Figure 6. IAAA in a 65-year-old man. Contrast-

enhanced CT images show a significant amount of

soft tissue surrounding a fusiform dilatation of the

distal aorta (A coronal and B axial). Notice the four

layers pattern and the inflammatory soft tissue that

mainly involves the anterior and lateral aortic walls,

sparing the posterior wall. There is fat stranding

adjacent to bowel wall (green arrow).

Figure 9. MA due to Salmonella species in a 59-year-old

woman. Contrast-enhanced CT scan. Saccular aneurysm

of the infrarenal aorta. Notice the multilobulated

appearance and the interruption of arterial wall

calcification (A), the adjacent stranding and soft tissue

mass (B 1-2 successively lower levels) and the paraortic

abscess that affects the left psoas muscle (orange

arrow).

B 1

B 2A

Figure 4. Aortitis secondary to AS in a 72-year-old

woman. Contrast-enhanced CT images showing wall

thickening of the ascending aorta (A and B). Notice

symmetrical and bilateral sacroiliac joint ankylosis

(C) and diffuse syndesmophytic ankylosis giving a

"bamboo spine" appearance (D).

A B

C D

A

B C

Figure 5. Aortitis in Behçet disease in a 77-year-old

woman. Contrast-enhanced CT images showing wall

thickening of the thoracic aorta (A) and a saccular

pseudoaneurysms of the popliteal artery ( B and C).

Figure 8. Erdheim-Chester disease in a 65-year-old man.

Contrast-enhanced CT scan. Notice the wall thickening of

the aorta due to fibro-inflamatory surrounding soft tissue

leading to a “coated aorta” appearance (A). There is right

cavernous sinus (B), right atrial free wall (C) and perirenal

infiltration, observe the “hairy kidney” appearance typically

seen in this disease (D). In addition, there is cortical

thickening and bilateral metaphyseal sclerosis of both

femurs (E).

A

B C

D

E

Figure 7. Idiopathic retroperitoneal fibrosis (IRF) in a 70-

year-old man. Contrast-enhanced CT scan. Notice the

fibro-inflamatory soft-tissue encompassing the thoracic

aorta (A) and retroperitoneal structures causing ureteric

obstruction (D).

A

B

C

Figure 10 Aneurysm sac infection following prior EVAR in

a 79-years-old man. Contrast-enhanced CT scan

showing gas in aneurysm sac (orange arrows). Notice

adjacentfat stranding and free fluid (green arrow). Fistula

between the excluded aortic sac and the duodenum was

confirmed on surgery.

A B

Conclusion

In patients admitted to ER with suspected aortitis, an enhanced CT scan allows assessing the aortic

lumen, wall, surrounding tissue and other findings related to the etiology that may help to make a rapid

diagnosis and to prevent its progression.
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Trauma can be good for you
CM McLeavy 1 & S Chawla 1

1. Department of Radiology, Aintree University Hospital, Lower Lane, Liverpool, England, L9 7AL

Objectives

• Review of significant incidental findings on whole-body CT in 
trauma

• Presentation of interesting significant incidental findings

Background

Whole-body CT is the gold standard in assessment of major 
trauma patients due to proven reduction in morbidity and 
mortality. Elderly patients have higher rates of significant 
incidental findings with no clinical symptoms, early detection of 
which can lead to better outcomes. The aging population has led 
to increased “silver-trauma” and higher rates of significant 
incidental findings. 

Over a 1 month period, we reviewed the whole-body trauma scans 
performed in an UK Trauma Centre and present the most 
interesting significant incidental findings.

Methods

All whole body CT scans for trauma were reviewed for a 1 month 
period and incidental findings noted. 

These were then split into:
• Category 1 – Benign (no further investigation)
• Category 2 – Indeterminate (requires further investigation).
• Category 3 – Significant (requiring immediate treatment or 

specialist investigations).

Results

66 whole-body CTs
32%  (n=21) incidental findings.
Category 1 – 29% (n=6)
Category 2 – 14% (n=3)
Category 3 – 57% (n=3)

Conclusion

• 1/3 whole-body trauma CT scans have incidental findings
• Majority are significant requiring further investigation and treatment.
• Trauma care in UK is now in tertiary centres.
• Robust safeguards must be in place to ensure these are followed-up 

appropriately after discharge home or repatriation to base hospitals.

Fig 2: Sclerotic L1 lesion. Bone can and MRI 
confirmed prostate cancer with bone 
metastasis. Patient currently undergoing 
hormone therapy.

Fig 3: Left lower pole renal lesion. Patient had 
nephrectomy which conformed Clear Cell RCC.

Fig 4: Enhancing pelvic lesion with ascites 
and peritoneal disease. Confirmed as 
ovarian malignancy on biopsy. Elderly 
patient has declined active treatment.

Fig 1: Ascending colon tumour causing intersusception. Patient 
has undergone right hemicolectomy.

Incidental Findings

Category 1 Category 2 Caragory 3

References
• Images courtesy of Aintree University Hospital.
• Chidambaram.S, Goh. EL & Khan. A (2017), A meta-analysis of the efficacy of whole-body computed tomography imaging in the 

management of trauma and injury, Injury 48 (8), 1784-1793



Beyond acute cholecystitis in emergency radiology: 
the rare ones that you can not forget 

J. Morán-Marsili, A. Santos Ángel, A. Aguado Toquero, A. Martín Díaz, I. Salmeron Beliz, E. Dominguez Franjo  

Fig. 1: US image (a) and contrast-enhanced abdominopelvic CT (b,c) whit axial and coronal 

MPR images in a 54-year-old man with pain located in right hypochondrium admitted in ICU. 

Parietal thickening (a) and pericholecystic inflammatory fat stranding (b,c, yellow circles) with 

no evidence of gallstones (a).  

 

CLINICAL SITUATION: acute cholecystitis in severe patients sometimes hospitalized. 

RADIOLOGICAL FINDINGS: signs of acute cholecystitis without evidence of gallstones. 

MODALITY: US is the study of choice. 

 

Acute alithiasic cholecystitis 

a. b. c. 

Non-traumatic pathology affecting the biliary system is a very common group of diseases in 

emergency radiology. About 10% of CT scans performed in adult patients with abdominal pain 

will present biliary pathology. 

The diagnosis of cholecystitis, cholangitis and choledocholithiasis tend to lead the statistics. In 

this review, we have decided to focus on the less frequent pathology that imply a change in 

the therapeutic management of the patient. 

Entities will be reviewed mainly through specific clinical cases and key points with images 

centered on CT and the correlation with US and conventional X-ray. 

Given the extension of the topic, the chronic affectations that may debut as acute in the 

emergency department will not be covered: liver metastasis and pancreatic, biliary and 

gallbladder tumors. 

In this review, it will be taken for granted that the reader knows the urgent basic radiological 

presentations in the biliary system. If this is not the case, we refer to the basic readings. 

 
Abbreviations: US, ultrasound; CT, computer tomography; MR, magnetic resonance; MPR, multiplanar 

reconstruction, MIP, maximum intensity projection; MinIP, minimum intensity projection; ICU, intensive care unit. 

Background 

Fig. 2: Contrast-enhanced abdominopelvic CT in a 71-year-old man with pain located in right 

hypochondrium and diabetes. Sagittal MPR images (a) shows intraparietal (purple arrowhead) 

and intraluminal gas (yellow arrowhead). It also associates central pneumobilia (b, blue 

arrowhead). 

 

CLINICAL SITUATION: acute cholecystitis in an elderly diabetic patient (M> F) with poor 

general condition. 

RADIOLOGICAL FINDINGS: signs of acute cholecystitis with intraparietal or intraluminal gas. 

Do not confuse with parietal calcifications. 

MODALITY:  in case of suspicion in the US, always complement with abdominal CT. Is a 

potentially fatal pathology. 

 
 

a. b. 

Emphysematous cholecystitis 

a. b. 

 

Fig. 3: US image (a) and non-contrast abdominopelvic CT (b) in a 61-year-old man with pain located in right hypochondrium 

admitted to the ICU after cardiac catheterization. Heterogeneous content in the gallbladder with probable gas in the lumen 

(a). Axial CT image confirm the US findings, showing gas and hyperdense content (blood) in the gallbladder (yellow 

arrowheads) associated with hepatic subcapsular hematoma (purple arrowheads).  

 

CLINICAL SITUATION: acute cholecystitis in patients with strong anticoagulation (cardiac / vascular surgery) or trauma 

context. 

RADIOLOGICAL FINDINGS: signs of acute cholecystitis with hyperechogenic and heterogeneous content in US or 

intravesical diffuse hyperdense material (50-70 HU) in abdominal CT. Do not confuse with biliary sludge / vicarious 

excretion. 

MODALITY:  in case of suspicion in the US, it can be complemented with abdominal CT. 

Hemorrhagic/emphysematous cholecystitis 

Fig. 4: US images (a,b) and contrast-enhanced abdominopelvic CT (c-e) in a 54-year-old man with pain located in right 

hypochondrium. Parietal thickening and gallbladder sludge (a) associated with dilatation of the proximal common bile duct 

(b, yellow arrowhead and line). Sagittal oblique MPR (c) and axial MinIP reconstruction images (d) in venous phase confirm 

the US findings, observing gallstone (blue arrowhead) in the infundibulum as a cause of dilatation of the biliary system (c,d; 

purple arrowheads). Control CT after 7 days showing liver abscesses in left hepatic lobe as a complication (e, yellow circle). 

 

CLINICAL SITUATION: acute cholecystitis in a patient with obstructive jaundice. 

RADIOLOGICAL FINDINGS: Signs of acute cholecystitis with gallstone impacted in infundibulum and dilation of the 

proximal bile duct. 

MODALITY: US is the technique of choice. Confirm with MR cholangiography. 
 
 

a. 

b. c. 

d. 

e. 

Mirizzi syndrome 

Septic thrombosis 

Fig. 5: Contrast-enhanced abdominopelvic CT in a 33-year-old man with pain located in right iliac fossa. Initial images (a, b) 

and control studies after 10 days post appendectomy (c-e). Signs of acute appendicitis (a, yellow arrowhead) without liver 

abnormalities (b). Filling defects (d, white arrowhead ) were observed in right portal branches of post appendectomy CT (c, 

blue arrowhead) with impaired hepatic parenchymal perfusion (d, yellow circle).  Coronal MinIP reconstruction image shows 

the extent of septic thrombosis (e, purple arrowhead). 

 

CLINICAL SITUATION: Patient with signs of hepatic involvement in the context of intraabdominal infectious focus. 

RADIOLOGICAL FINDINGS: intraluminal echogenic material in US and absence of Doppler signal. Filling defects in portal 

branches in the abdominal CT with impaired hepatic parenchymal perfusion. Do not confuse with dilatation of the biliary 

system. It may or may not be associated with liver abscesses. 

MODALITIES: in case of suspicion in the US, complement with abdominal CT or MR cholangiography. 
 
 

a. 

b. 

c. 

d. e. 

Initial CT scan Control CT scan 

Radiología de Urgencias 



Bile peritonitis  

Fig.6: Contrast-enhanced abdominopelvic CT with coronal MPR image (b) in a 87-year-old 

woman with pain located in right hypochondrium and poor general condition. Signs of acute 

cholecystitis with absence of anterior parietal mucosal enhancement suggestive of gangrene 

(a,white arrowheads). Free perihepatic fluid and inflammatory changes in the mesenteric fat of 

the upper abdomen compatible with perforating gallbladder and biliary peritonitis (b, purple 

arrowheads). 

 

CLINICAL SITUATION: patient with acute / subacute cholecystitis and signs of peritonitis with 

poor general condition. 

RADIOLOGICAL FINDINGS: signs of acute cholecystitis with distant inflammatory changes in 

the mesenteric fat of the upper abdomen. Organized collections and peritoneal enhancement in 

advanced situations. 

MODALITY: abdominal CT is the modality of choice. 

a. b. 

Fig. 7: Contrast-enhanced abdominopelvic CT with positive intraluminal contrast in a 72-year-

old woman with persistent pain in the right hypochondrium. History of acute cholecystitis 2 

months ago without surgery. Intraluminal contrast in the gastric antrum (a, white arrowheads) 

with extension to the gallbladder (a, yellow arrowheads). Associated hypodense lesions in the  

left liver lobe suggestive of hepatic abscesses (b, purple circle). 

 

CLINICAL SITUATION: patient with a history of subacute / chronic cholecystitis not intervened 

and persistence of pain in right hypochondrium. 

RADIOLOGICAL FINDINGS: pneumobilia with loss of fatty planes with adjacent intestinal 

structures (duodenum, large bowel). 

MODALITY: in the case of suspicion in US or X-ray always complement with CT. Positive 

intraluminal oral contrast can be used. 

 

 
 

 

a. b. 

Bilio-enteric fistula and liver abscess  

a. b. c. 

d. e. f. 

Initial x-ray 
and CT scan 

Control x-ray 
and  CT scan  

Fig.  8: Abdominal x-ray (a,d) and contrast-enhanced abdominopelvic CT (b,c,e,f) in a 72-year-old woman with pain located in right 

hypochondrium. Initial images (a-c) and control studies after 20 days (d-f). Abdominal x-ray and coronal MPR images in venous phase 

(a,b) show multiple gallstone in right hypochondrium (white arrowheads). Poor definition of the gallbladder´s wall in axial image (c, 

purple circle) with small parietal collection (blue arrowhead) located next to the duodenum (yellow arrowhead). Dilatation of small 

intestine loops (d,e, yellow lines) with presence of intraluminal gallstone in the pelvis (yellow arrowheads). Gas in the gallbladder lumen 

(f, yellow circle). 

 

CLINICAL SITUATION: patient with a history of subacute / chronic cholecystitis not intervened and intestinal obstruction clinic. 

RADIOLOGICAL FINDINGS: pneumobilia with intestinal obstruction due to gallstone. 

MODALITY: in the case of suspicion in US or X-ray always complement with CT. 

 

 

Gallstone ileus  

Fig. 9: Contrast-enhanced abdominopelvic CT in a 57-year-old woman with with acute 

pancreatitis and attempt of cholecystostomy. Hyperdense intraluminal content in gallbladder 

suggestive of iatrogenic hemobilia (a). Extravasation of IV contrast  in arterial phase (b, 

yellow arrowhead)  that increases in the venous phase (c, purple arrowhead) compatible with 

hematoma and active arterial bleeding.  

 

CLINICAL SITUATION: patient with diagnostic or therapeutic intervention affecting the biliary 

system with anemia, hypotension or digestive hemorrhage. 

RADIOLOGICAL FINDINGS: hyperdense content (50-70 UH) in biliary system (blood). Do 

not confuse with dense content such as biliary sludge or vicarious excretion. 

MODALITY: angio-CT is the modality of choice when there is a suspicion of active bleeding. 

 
 

b. a. 

Iatrogenic haemobilia and active bleeding 

c. 

Fig. 11: Abdominal fluoroscopy image (a) and abdominopelvic 

CT (b) with coronal MIP reconstruction image in a 81-year-old 

woman with cholecystostomy catheter. Proximal radiopaque 

marker normal positioned in intrabiliary location (a, blue 

arrowhead). Proximal radiopaque marker migrated to the 

subcapsular region (b, yellow arrowhead). It is necessary to 

replace the catheter to avoid pericatheter collection.  

 

CLINICAL SITUATION: patient with external-internal biliary 

drainage with poor clinical evolution. 

RADIOLOGICAL FINDINGS: proximal radiodense marker 

located outside the bile duct. 

MODALITY: abdominal CT is the modality of choice. 

 
 

a. 

b. 

Biliary catheter malfunction Biloma 

Fig. 10: Non-enhanced 

abdominopelvic CT in a 70-year-old 

woman with biliary catheter and 

hepatic subcapsular collection of low 

attenuation compatible with biloma 

(purple arrowheads). 

 

CLINICAL SITUATION: postoperative 

patient of the biliary system 

(cholecystectomy, cholecystostomy, 

duodenopancreatectomy or hepatic 

transplant) with poor clinical evolution. 

RADIOLOGICAL FINDINGS: signs of 

biliary peritonitis or organized 

collection (bilioma). 

MODALITY: in case of suspicion in US 

complement with abdominal CT. 

 

 

 
 

5 UH 

Fig. 12: Contrast-enhanced abdominopelvic CT with axial and sagittal MPR images in a 75-year-old 

man with pain located in epigastrium. Hydatid cyst (a, yellow arrowheads) with a small communication 

(a, blue arrowheads) with the biliary system and atrophy of the left hepatic lobe (a, white arrowheads). 

Nodular lesions with inflammatory changes in the peritoneum (b,c, yellow circles) suggestive of hydatid 

implants. 

 

CLINICAL SITUATION: patients with known hydatidosis and acute abdominal pain. 

RADIOLOGICAL FINDINGS: liver hydatid cyst with inflammatory signs or rupture. Peritoneal implants 

and perilesional inflammation. 

MODALITY: in case of suspicion in the US, always complement with abdominal CT or MR 

cholangiography. 

 
 

a. b. c. 

Liver hydatid cyst rupture  

Conclusions - References  

The knowledge and management of the rare radiological entities that affect the 

biliary system in the context of emergency radiology directly affects the 

therapeutic management of these patients; being a fundamental skill for any 

radiologist. 
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Beyond acute cholecystitis in emergency radiology: the rare ones that you can not forget 

J. Morán-Marsili, A. Santos Ángel, A. Aguado Toquero, A. Martín Díaz, I. Salmeron Beliz, E. Dominguez Franjo  
 Radiología de Urgencias 



EOSINOPHILIC GRANULOMA OF CRANIAL LOCALIZATION 

Ramon y Cajal Calvo, J.; Bello Franco CM.; Navas Campo R.; Moreno Caballero, L; Alvarez, E.; Ariño Galve, I

Hospital Clínico Universitario Lozano Blesa, Zaragoza, España

TEACHING OBJECTIVE

 Present the main differential diagnoses of Langerhans cell hystiocitosis

 Review the most useful exploratory techniques in its diagnosis.

 Describe and show the fundamental radiological findings of eosinophilic granulomatosis

REVIEW OF THE SUBJECT

Introduction. 
The hystiocitosis of Langerhans cells (HCL) is a rare pathology, characterized by proliferation of this cell type, 

and its commitment can be local or systemic. It usually occurs before the age of 15, there being a slight 

predilection for the male sex. Its spectrum of clinical and radiological manifestations is broad and may present 

characteristics suggestive of an infectious process or a benign or malignant tumor. 

Its three forms are sorted by frequency, peak age and severity/prognosis:

- Localized Benign ( Eosinophilic granuloma )
It is the most common (70%), delayed (5-10 age) and benign (spontaneous resolution in 6 - 18m). Bone 

lesions are mainly monostotic and the shell. These lesions are common and similar in all three forms, but 

highly variable. 

- Chronic disseminated (Hand- Shuller-Christian):

They make up 20% of cases, onset in children under 5 years and spontaneous resolutions or exacerbations. 

His triad classic is for cranial bone involvement with soft tissue infiltration:  panhypopituitarism (diabetes 

insipidus), exophthalmos, and lesions in the skull. 

- Fulminant disseminated (Letterer-Siwe Disease): 
It is the rarest (10%), early (<1a) and severe (70% mortality rate). Diffusely affects the bone marrow causing 

pancytopenia, hemorrhagic diathesis, hepatosplenomegaly and lymphadenopathy

PATHOGENESIS
The pathogenesis of the disease is not well known. They have been postulated as causal factors, infectious agents, metabolic, genetic 

factors, associations with immunodeficiency, or a neoplastic process. 

Immunological abnormalities in patients with HCL, have recently discovered , that has led to the current concept of a disorder in the 

immune response. 

Hystiocitosis X or Langerhans cell hystiocitosis is a proliferation of macrophages (histiocytes) diseases that are transformed into cells 

reminiscent of Langerhans cells of the skin with Birbeck bodies or "X"  in their cytoplasm and forming granulomas in the 

reticuloendothelial system organs. 

EOSINOPHILIC GRANULOMA

Eosinophilic granuloma, is a disease of unknown origin, more than a neoplasic condition, is considered by most as a pseudotumoral 

lesion. 

The first report of this disease is attributed to Finzi, in 1929, to discover an injury similar to the multiple myeloma in the skull a young 

person of 15 years of age, however, it is not until 1940 when Lichtenstein and Jaffe gave him the name of Eosinophilic granuloma and 

described it as a very rare osteolytic lesion that usually occurs in flat and long bones of children during the first two decades of life.

Eosinophilic granuloma is the most common manifestation of the langerhan's cell hystiocitosis (60-80% of cases) and it represents less 

than 1% of bone tumors. It can affect any bone in the skeleton, but their most frequent locations are skull, spine, pelvis, jaw, ribs, long 

bones, femur, humerus and collarbone. It is estimated that 50% of the cases of bone disease affects the flat bones 

It is estimated to affect approximately 5-6 children per million, annually, and more than 50% of the cases diagnosed between 1 and 15 

years of age, with a peak of maximum incidence between 1 and 4 years. 

Names of these pathological 

entities has changed its name 

since the publication in 1987 of 

the Histiocyte Society, based 

on the histological findings 

common in all, and leaving 

aside the names 

Current 

classification 

Previous 

classification 

1. Eosinophilic

Granuloma

1. Focal chronic    

HCL 

2. Hand-Schüller-

Christian 
2. HCL chronic 

disseminated 

3. Letterer-Siwe 

Disease 

3. HCL acute 

disseminated



CRANIAL CLINIC PRESENTATION

 Bone lesion with pain sensation

 Mass palpable followed by an increased sensitivity around the affected bone.

 Injuries presenting intracranial growth can compress brain mass, and produce:  

1. Focal neurologic involvement 

2. Diabetes Insipidus in tumors that are located at the base of the skull

3. Unilateral exophthalmos

Eosinophilic granuloma located in the temporal bone can produce otitis media resistant to antibiotic treatment and hearing loss

CHARACTERISTIC RADIOLOGICAL FINDINGS 

The most useful ones are simple radiography and computed tomography (CT). Ultrasounds are only indicated in cases of suspicion in pediatric 

patients. 

CT is the most sensitive (it allows the detection of other radiological findings that guide towards gravity or etiology of the process)

X- RAY

In the skull injuries that present this image are osteolytic and rounded with sharp edges in its acute phase and it must be 

differentiated from metastatic lesions. 

The uneven destruction of the outer and inner cranial tables results in a beveled-edge or double-contour appearance. 

An enhancing soft tissue component may be identifiable.

Figure 1. Simple radiography visualizes a radiolucent and rounded lesion in the right temporal region with well-

defined and slightly sclerotic borders at the territory of the temporal bone.

ULTRASOUNDS

Ultrasound allows to visualize, measure and determine both the depth and the commitment of 

adjacent tissues and the presence of wall.

It also allows to determine the echoestructure of the lesion and classify it as liquid, solid or mixed.

COMPUTED TOMOGRAPHY

Computed Tomography (CT) allows to visualize bone lesions, particularly at the base of the skull, spine and pelvis, sites where conventional 

radiographs can not adequately demonstrate the injuries caused by the disease. This diagnostic method is especially useful to demonstrate cortical 
destruction and the consequent commitment to the surrounding soft tissues. 

Figure 2. Ultrasounds shows the existence of a vegetating infiltrative and destructive lesion of the temporal region 

without Doppler capture that is interpreted as a process of nodule and aggressive form that settles and destroys the 

bone

Figure 3 The obtained findings highlight the existence of a cranial osteolytic lesion with type 1C geographical pattern, with high 

aggressiveness, located in the most anterior portion of the right temporal bone .

CONCLUSION

The hystiocitosis of Langerhans cells must be included in the differential diagnosis of the appearance of masses located in flat 

bones in pediatric patients . Ultrasounds and an urgent Computed Tomography could be very useful in its diagnosis



Lemmel's syndrome: a cause 

of obstructive jaundice to consider in 

emergency departments. Radiological 

findings.

Learning objectives

 To consider periampullary duodenal diverticula as a cause of acute obstructive jaundice in the absence of choledocholithiasis or

periampuloma (Lemmel's syndrome).

 To present their findings in different imaging modalities and the differential diagnosis.

Background

 Duodenal diverticula are detected in up to 27% of patients in 

whom the upper digestive tract is evaluated. They are 

located more frequently in the 2nd portion of the duodenum, 

next to the ampulla of Vater. 

 They are usually asymptomatic, but they can generate 

hepatobiliary complications, among which are cholelithiasis 

or choledocholithiasis, acute pancreatitis, cholangitis or 

obstructive jaundice. Non-pancreatobiliary complications 

such as diverticulitis, hemorrhage, perforation or fistula are 

more infrequent.

 Lemmel's syndrome consists of an obstructive jaundice 

secondary to a periampullary duodenal diverticulum in the 

absence of choledocholithiasis or tumor. As radiologist we 

must take it into account, because this syndrome can be 

presented in the context of jaundice and acute upper 

abdominal pain.

Findings

Conclusions

 Diagnosis by image is a challenge and it is essential to 

suspect this pathology.

 Ultrasonography, CT or MRI cholangiopancreatography all 

show a thin-walled cavitary lesion that originates in the 

2nd duodenal portion, with or without gas inside it (see 

images on  the right). Sometimes it contains fluid and can 

be confused with a pancreatic abscess, cystic neoplasm 

of the pancreatic head or a metastatic lymph node.

 Lemmel's syndrome is a rare cause of acute obstructive jaundice in the absence of 
choledocholithiasis or periampuloma.

 It is essential to diagnose it by medical imaging techniques, considering the possible 
differential diagnoses.

J. Parejo Santaella*, A. J. García Salguero*, E. Moya Sánchez**

Hospital Universitario Virgen de las Nieves*

Hospital Universitario San Cecilio, Granada**



 Iatrogenic Esophageal Perforation: Role of Radiology in early diagnosis

Authors: M. Aparisi Pons, H. Chicote Huete; J Mogort Martinez; C. Biosca Calabuig; S. Busó Gil; R. 

Dosdá Muñoz. Valencia.

Learning objectives

To identify the most common clinical signs of esophageal traumatic perforation and match them to radiologic findings.

To have a good cooperation with clinical doctors to identify this potentially lethal injury quickly.

Background

Esophageal perforation is an uncommon, life-threatening event. The most common cause is iatrogenic injury more frequently in association with 

instrumentation and surgical thoracic procedures. The clinical presentation is difficult to identify due to unspecific signs (pain is the most 

common symptom) and the diagnosis requires a high index of suspicion in appropriate clinical settings. Careful examination of chest 

radiographic findings is crucial.

Radiology Findings

Simple radiology is the first image test to carry out. The radiologic manifestations are, however, often nonspecific. The widening and loss of 

normal contours of the upper mediastinum, in which there may also be visible signs of mediastinal air collections (pneumomediastinum), and 

pleural effusion are the main signs. An awareness of the radiologic manifestations of these complications is required to facilitate early diagnosis 

CT.

CT findings of acute mediastinitis secondary to esophageal perforation may include esophageal thickening, extraluminal gas, pleural effusion, 

single or multiple abscesses, and extraluminal contrast medium. 

Conclusion 

Delays in diagnosis account for most of the morbidity and mortality associated with esophageal emergencies. Radiologic evaluation requires a 

high index of suspicion in appropriate clinical settings and attention to findings. Global awareness of the clinical doctors and radiologist are one 

of the most important things to identify this potentially lethal injury.

A: (simple radiology) subcutaneous 

emphysema (White indicator), mediastinal 

widening (black indicator).

B: (CT coronal view, lung window) 

pneumomediastinum paratracheal, (black 

indicator), pleural effusion (black star), mild 

airway stenosis (blue triangle).

C: (CT axial view; soft tissue window) right 

paratracheal hematoma (red indicator), 

pneumomediastinum paratracheal, (black 

indicator).

D: (CT coronal view, with intravenous 

contrast; soft tissue window) right 

paratracheal hematoma (red indicator), 

subcutaneous emphysema (White 

indicator).



PERCUTANEOUS CHOLECYSTOSTOMY GUIDED BY ULTRASOUND.  

AN URGENCY FOR THE RADIOLOGIST? WHY NOT? 

L Frápolli, A Rodriguez, J Pardo, J Garcia, J Fernandez.                         Radiodiagnóstico. Hospital Universitario Puerta del Mar. ES/ Cádiz

LEARNING OBJECTIVES

• Describe in detail how to perform this procedure in an accessible and systematic

manner.

• Know the materials that we can use in the procedure.

• Establish the indications and contraindications of the technique.

BACKGROUND 

The development and generalization of ultrasound as a diagnostic

technique and its applications in different clinical practices, have made

percutaneous ultrasound-guided cholecystostomy, indicated, especially

when the patient has contraindications to surgery or as bridge therapy prior 

to it, be a faster, safer and more efficient procedure.

FINDINGS / PROCEDURE 

-Cholecystectomy is the standard treatment for management of acute cholecystitis.

-Percutaneous cholecystostomy associated with antibiotics should be considered as the principal therapeutic strategy in patients with acute cholecystitis who are not 

candidates for cholecystectomy. The indications for percutaneous cholecystostomy are: high-risk surgical patients (ASA III-IV), severe acute cholecystitis (grade III), 

patients admitted to the intensive care unit, multiple comorbidities, and absence of response to antibiotic treatment in pregnant women. The success rate for this 

technique is approximately 85% and the complication rate about 9%.

The contraindications for percutaneous drainage are the interposition of gastrointestinal segments between the point of puncture and the gallbladder, coagulopathy, and 

biliary peritonitis due to gallbladder perforation.

Percutaneous cholecystostomy is a minimally invasive image-guided intervention (ultrasound or CT), that consists of percutaneous catheter placement in the gallbladder 

lumen with the purpose of emptying its content, in order to reduce the patient's symptoms and the systemic inflammatory response.

Two access routes to the gallbladder have been described: transhepatic approach and transperitoneal approach. Most authors prefer the transhepatic route because it 

reduces the risk of biliary leakage and other complications.

The procedure is carried out by using either modified Seldinger technique or trocar technique.

The modified Seldinger technique (multiple-step technique) involves inserting a guide wire into the gallbladder, that permits to insert increasing diameters of dilatators to 

dilate the tract to a size 1 French (F) larger than intended drainage catheter (usually a 7 to 10-F pigtail catheter). The advantage of this technique is the use of a fine 

needle, which reduces the potential risk of an involuntary perforation of a nearby organ.  

The other technique is the ‘‘trocar’’ technique, which allows direct insertion of a 7-10 F pigtail catheter. In our hospital, we use this technique as the first option in the 

Interventional Radiology Service. Here we describe step by step the percutaneous cholecystostomy intervention 

CONCLUSION

• The increase in the age of our population and the comorbidities linked to surgery has led to a rapid growth in the demand for image-guided therapeutic procedures, 

such as percutaneous cholecystotomy. 

• The intrinsic training of the radiologist and the understanding of the imaging technique make us excellent candidates for performing these procedures with a 

guarantee of efficacy and safety. 

As radiologists, the detailed knowledge of the anatomy in ultrasound imaging, normal and pathological, facilitates that this technique can be incorporated without too

much difficulty, and with minimum previous training, to the attention of patients in diagnostic services for the image. 

Here we describe step by step the percutaneous cholecystostomy intervention guided 

by ultrasound:

• Place the patient en supine decubitus. 

• Perform skin asepsis with povidone-iodine and sterile material. 

• Use ultrasound scan to evaluate the gallbladder and the safest access route, which can be 

transhepatic or transperitoneal. 

• Measure the distance between the skin and the gallbladder with ultrasound (Figure 1).

• Inject local anesthetic (1% lidocaine), first subcutaneously and then in deep planes (Figure 2).

• Make a small incision in the skin with a scalpel.  

• Introduce a guide wire into the gallbladder and then a pigtail catheter. 

• Aspirate the contents of the gallbladder with a 50cc syringes (Figure 4).

• Then, wash with 20 cc of physiological serum and aspirate again. 

• Check the decompressed gallbladder with ultrasound (Figure 3). 

• Suture the catheter to the skin.

• Send a sample of the content of the gallbladder to the Microbiology Service to culture. 

• Finally check the vesicular bed with ultrasound scan. If the emptying has been successful, 

remove the catheter and compress the puncture site with gauze. If the gallbladder remains too 

full, connect a drainage bag to the catheter. Keep it a few days until the end of the debit, 

clinical improvement or resolution of the collection in ultrasound scan. 



PEDIATRIC STROKE PROTOCOL FOR THE RADIOLOGIST.

ADAPTING TO MODERN TIMES. OUR EXPERIENCE. 

L Frápolli, A Rodriguez, P Rodriguez, A Andueza, J Garcia, J Fernandez. Radiodiagnóstico. Hospital Univers.Puerta del Mar. ES/ Cádiz

LEARNING OBJECTIVES

• Describe in detail the indications, variables to be handled and essential aspects of the technique and the findings, regarding our pediatric stroke management,

based on the creation and application of the pediatric stroke protocol from our facility.

BACKGROUND 

FINDINGS / PROCEDURE 

• Pediatric stroke is a rare disease with an estimated incidence of 3–13/100.000 cases per year and a mortality rate of 0.6/100,000 deaths per year. Pediatric stroke

leads to significant morbidity because more than 60-75% of children who survive will have long-term neurological deficits and disabilities. The most important

prognostic factor is an early diagnosis and treatment.

• There are two types of stroke: ischemic and hemorrhagic. In children, arterial ischemic stroke is more frequent than hemorrhagic. The stroke usually involves an

ischemic area in a known arterial territory of the brain. The consequence is a focal deficit that affects children with hemiplegia and aphasia in most cases.

• Risk factors for arterial ischemic stroke are diverse: congenital or acquired heart disease, hematologic and vascular disorders, infections and others. For example:

cardioembolism, cervicocephalic arterial dissection, cerebral arteriopathy or Moya-Moya syndrome.

• The emergence of new techniques for the treatment of ischemic stroke, also in the pediatric population, makes it necessary to adapt the protocols traditionally used

in adults for the diagnosis of pediatric stroke in a fast and precise way, to guarantee the best access to the available therapies.

CONCLUSION

• Infant stroke, rare but highly limiting, has modified its treatment in recent years, requiring radiologists to have a greater involvement in its management. 

• The application of specific protocols reduces errors and improves technical and diagnostic accuracy, allowing access to the best available option. 

Pediatric Stroke protocol in our hospital:

First neurologist performs neurological examination.  In children over 4 years old, we use 

the Pediatric Scale of PedNI-HSS, which allows us to evaluate the neurological deficit, 

severity and prognosis of the patient. PedNI-HSS > 12 indicates worse prognosis.

Focal neurologic deficits (cranial nerve palsies, hemiparesis and hemisensory loss) are 

the most common clinical manifestations.

In the Radiology Department, we can perform the following medical tests:

-Brain Magnetic Resonance Imaging (MRI): This is the preferred procedure for 

diagnosing pediatric stroke, because it does not use ionizing radiation. Therefore, MRI 

should be considered as the first diagnostic study.

Its disadvantages are: the longer length of the scan and that it needs the collaboration or 

sedation of the patient. When MRI is not available or in noncooperative children, it is 

recommended to perform a CT scan as first diagnostic step.

It should be performed conventional sequences (T1W, T2W), diffusion-weighted imaging 

(DWI) and apparent diffusion coefficient (ADC). DWI is the most sensitive tool for 

diagnosis of cytotoxic edema and stroke. 

-Magnetic Resonance angiography (MRA): this study allows us to detect and localize 

intracerebral arterial lesions in a non-invasive way. It is especially useful for the diagnosis 

of craniocervical arterial dissections.

-Noncontrast computed tomography (NCCT): This technique is faster than MRI and it 

can be easily performed on unstable patients. The main disadvantage is that it emits 

ionizing radiation. Therefore, we should only use it when the MRI is not available.

-Computed Tomography Angiography (CTA): This is a non-invasive method for 

evaluation of intra and extracranial circulation. It allows us to identify the occluded vessel, 

so it let us know if the patient is a candidate for acute reperfusion therapies. 

Disadvantages of CTA are: exposure to ionizing radiation, use of intravenous contrast, and 

the difficulty in timing the contrast bolus in small children.

-MR and CT perfusion imaging: Both techniques may be applied to determine the 

volume of tissue at risk and the vascular distribution of the ischemia. MRI does not use 

ionizing radiation, so when it is available it is better than CT in children.  The perfusion 

imaging should be performed in two situations: unknown onset stroke (including wake-up 

stroke) and cases with more than six hours from the onset of symptoms.

Figure 2: Computareized

Tomography Angiography (CTA) 

demostrates an occlusion of the

left parietal cerebral artery

(green arrow) in a 10-month-old 

girl with acute stroke. 

Figure 1: 13 year-old boy with severe left hemiparesis that began 5 hours earlier. He 

presents acute ischemic stroke involving right frontal and parietal lobes secondary to

right MCA occlusion by dissection of the right internal carotid artery. An urgent MRI-

MRA are performed. (The findings are marked with blue arrows)

A= axial T1W -Mip demostrates an occlusion of the right middle cerebral artery. B= 

axial FLAIR shows an area of mildly increased signal intensity in the right frontal and 

parietal lobe. C= axial Diffusion MR (DWI) demostrates high hiperintensity in the

same lobes due to infarction in the territory of the occluded middle cerebral artery. D= 

sagittal MRA shows dissection of the right internal carotid artery. 

The sequences (E, F) obtained 5 month later reveal residual sequels.   E= coronal 

MRA shows sequel of previous dissection. F= coronal T2W demostrates

hyperintensity in the infarcted brain area due to chronic changes.

A B

C D

E F



MULTIMODAL CT IMAGE DIAGNOSTIC GUIDE FOR THE CODE STROKE IN 

INTERMEDIATE CENTERS. 

GUARANTEEING ACCESS TO THE BEST THERAPY.

L Frápolli, A Rodriguez, I Andrés, A Andueza, J Fernandez, J Garcia.   Radiodiagnóstico. Hospital Universitario Puerta del Mar. ES/ Cádiz

LEARNING OBJECTIVES

• To know the indications and applications of the different technical modalities used

in the stroke code. 

• Identify the particularities that can be of most help in the diagnostic management

(NCCT, CTA, ASPECTS score, perfusion maps). 

BACKGROUND 

The development of new techniques for the treatment of ischemic stroke in

the acute phase, allows for new opportunities that force us to have an

accurate, fast and complete image diagnosis, which the objective is the

decision to access the best therapy.

FINDINGS / PROCEDURE 

In the Radiology Department, stroke imaging allows us:  on the one hand, to diagnose stroke and 

detect the potentially salvageable brain tissue and irreversibly infracted tissue. And the other hand, 

these studies guide us on the therapeutic strategy and prognosis.

Multimodal CT image can be used to diagnose stroke in intermediate centers where MRI is not 

available. Thus, when acute stroke is suspected in a patient, the following imaging tests should be 

performed:

•Noncontrast Computed Tomography (NCCT): It is the preferred procedure for diagnosing 

stroke in adults, because it is more available and allows us: to rule out intracranial hemorrhage, 

other stroke mimics such a tumor or infection, and also detect early CT signs of cerebral ischemia 

(hipoattenuating brain tissue, hyperdense MCA sign, the insular ribbon sign and obscuration of the 

lentiform nucleus). The Alberta Stroke Program Early CT Score (ASPECTS) is a 10-point 

topographic scoring system that it let us quantitatively assess the extent of acute cerebral ischemia 

on conventional CT. The normal MCA territory is assigned a total score of 10. For each area 

hypodense, one point is deducted from that score. Thus, a "10" is normal and “0” is a completely 

infarcted MCA territory.

•CT perfusion imaging (PCT): This technique is used to differentiate between recoverable 

ischemic brain tissue (the penumbra) and unsalvageable damaged brain (the infarct core) in acute 

stroke patients. PCT provides information about brain perfusion parameters, cerebral blood flow 

(CBF), mean transit time (MTT), cerebral blood volume (CBV), and time to peak (TTP). When CBF 

decreases due to any cause, autoregulation ensures adequate CBV by causing capillary dilatation.  

In penumbra, autoregulation is preserved.  MTT is prolonged, CBF is decreased and CBV is 

normal or even increased due to autoregulatory vasodilatation. In the infarct core, autoregulation is 

lost. MTT is prolonged, CBF is decreased and CBV is reduced. 

•This technique must be performed when the patient presents wake-up stroke, unknown onset 

stroke, and in cases with more than six hours from the onset of symptoms.

•Computed Tomography Angiography (CTA) :This study inform us about intracerebral and 

extracerebral vasculature. It is very useful to detect thrombus within intracranial vessels and 

evaluate the carotid and vertebral arteries in the neck. So, it provides information on presence and 

characteristics of thrombus, tissue ischemia and main and collateral circulation. 

The combination of these imaging techniques may help us differentiate patients who do not need 

intravenous or intra-arterial therapy from others that can benefit from this treatment.

Therefore, after the diagnosis of acute ischemic stroke is confirmed, we must assess whether the 

patient is a candidate for endovascular therapy. In positive cases, the patient should be transferred 

to another hospital with interventional radiology.

CONCLUSION

The high incidence of ischemic stroke and access to new and recent therapies, forces us to know

and apply multimodal CT for screening, diagnosis and the choice of patients in order to always

treat them with the best available option. 

The increase in population age and vascular risk factors cause strokes, in recent years, to have an increasing incidence to this day.

The application of new reperfusion therapies, including thrombectomy mechanics, requires radiologists, specialists in neuroradiology, or who have assistance to urgent 

care, to know the variables necessary to manage the optimization of the diagnosis and, therefore, the treatment.

Figure 2. Acute stroke in a 65-year-old man with rigth hemiparesis. 

A. NCCT demostrates diffuse hipodensity in the left of basal ganglia and 

frontal, parietal and superior temporal lobes.

B. Computerized tomography angiography (CTA) demostrates an occlusion of 

the left middle cerebral artery (red arrow) due to intravascular thrombus.

C.  CT perfusion maps show abnormalities in the left MCA territory that imply 

the presence of a penumbra and infarct core.

Figure 1. ASPECTS scoring. 

I=Insula, L=lentiform nucleus, 

C=caudate nucleus, 

IC=internal capsule, M1: 

anterior MCA cortex, M2: MCA 

cortex lateral to insular ribbon, 

M3: posterior MCA cortex, M4: 

anterior MCA territory

immediately superior to M1, 

M5: lateral MCA territory

immediately superior to M2, 

M6: posterior MCA territory

immediately superior to M3.  
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DIFFERENTIAL DIAGNOSIS OF 
XANTHOGRANULOMATOUS PYELONEPHRITIS IN 

THE URGENCY BY ULTRASOUND AND COMPUTED 
TOMOGRAPHY

Learning objectives

To know the radiological findings of xanthogranulomatous pyelonephritis (XGP) in order to perform a correct

differential diagnosis in the patient with urgent symptoms of flank pain, fever and malaise.

Background

The diagnosis of xanthogranulomatous pyelonephritis is pre-surgical and anatomopathological. The

pre-surgical diagnosis includes a clinical, laboratory and imaging approach. The diagnosis of

certainty of xanthogranulomatous pyelonephritis is anatomopathological, however, in most cases

the findings in imaging tests, mainly in ultrasound and CT, are specific enough to establish a

radiological diagnosis.

RADIOGRAPHY

The characteristic finding in radiography is the presence of a large staghorn calculus, associated

with an increase in the size of the renal silhouette and effacement of the psoas contour (Fig 1).

UROGRAPHY IV:

In the excretory urography we can see the following findings:

• Decreased renal function with absence or decrease in contrast excretion.

• Kidney increased in size that may or may not erase the shadow of the psoas muscle.

• In the focal form a displacement of the pyelocalicial system can occur.

• Lithiasis (usually coralliform) that obstructs the collecting system or parenchymal calcification

with or without dilatation of the collecting system.

ECOGRAPHY

It is usually the first imaging test used to evaluate the urinary tract in patients with pyelonephritis

symptoms.

The main objective of this test is to assess the existence of a dilation of the urinary tract due to an

obstacle or other complication that requires a change in the therapeutic attitude with the use of

instrumental manipulation.

Ultrasonographic findings in chronic pylonephritis and xanthogranulomatous pylonephritis

The characteristic sonographic findings of xanthogranulomatous pyelonephritis include:

• Focal or diffuse enlargement of the renal silhouette associated with loss of renal

echoestructure (Fig. 2).

• Poor cortico-medullary differentiation and dilation of the pyelocalicial system. This dilation

corresponds to the ultrasound image of multiple hypoechoic areas, which may also be due to

inflammatory parenchymal masses (granulomas), abscesses or areas of parenchymal

necrosis (Image 3).

• The central sine can be seen intensely echogenic with posterior acoustic shadow, in relation to

the presence of a large staghorn calculus (Fig. 3).

• In addition, there may be perirenal extension that is better assessed with CT.

Authors: M. Fernández-Conesa, P. Pérez-Naranjo , F.S. Briones-Bajaña.

Center: Hospital Universitario San Cecilio - PTS, Granada
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Fig. 1. Large staghorn
calculus, associated with an

increase in the size of the
renal silhouette .

Fig. 2. Large staghorn
calculus with focal or diffuse

enlargement of the renal 
silhouette

Fig. 3. Large staghorn
calculus

Fig. 4. Large central 
lithiasis often staghorn

(in "stag horn") in pelvic
or renal calyces

· Conclusion

Xanthogranulomatous pyelonephritis is an infrequent and sometimes difficult diagnosis that can

simulate inflammatory, infectious and neoplastic processes, so it is very important to establish a

differential diagnosis. Its pre-surgical diagnosis includes a clinical, laboratory and imaging approach.

From the radiological point of view, CT is the imaging test of choice for diagnosis in adults, since it

allows us to perform a complete study, reach an early diagnosis and assess the presence of

complications facilitating the planning of the surgical approach, being fundamental for the management

and treatment of the patient. This technique accurately provides complete anatomical and physiological

information that characterizes pathological conditions both intra and extrarenal, being more sensitive

than ultrasound to assess parenchymal alterations.

CT

In adults, CT is the study of choice for the diagnosis of pyelonephritis.

It accurately provides complete anatomical and physiological information that characterizes pathological conditions both

intra and extrarenal, being more sensitive than ultrasound to assess parenchymal alterations, especially if they are subtle

or small.

The recommended protocol is to perform a first phase without contrast, another with contrast at 50-90s and if we suspect

urinary tract obstruction, add a late late phase of contrast elimination at 6-10 min.

Findings:

• Focal or diffuse low density enlargement of the entire non-functioning kidney or affected area, with multiple low-density

masses (between -10 and +30 HU) that represent dilation of the pyelocalicial system secondary to inflammatory

infiltrates with porous thickening of the calyces due to atrophy of the renal papilla and affectation of the fat of the renal

sinus, with replacement of the renal parenchyma by xanthomatous collections (Fig 4).

• Large central lithiasis often staghorn (in "stag horn") in pelvic or renal calyces and / or parenchymal calcifications. (Fig

4).

• The CT also allows to assess the extrarenal extension of the disease, towards perirenal space, pararenal space,

ipsilateral psoas muscle, colon, spleen, diaphragm ... which will be affected frequently by contiguity, presenting

inflammatory changes of perirenal fat, as well as complications such as abscesses in the psoas or cutaneous or

colonic fistulas.

• CT also detects other infrequent extrarenal manifestations of the disease, such as periportal edema, thickening of the

vesicular wall, ascites, pleural effusion or thickening of interlobular septa.

CT with contrast

The contrast study allows the most accurate diagnosis of PX. Its manifestations include:

• Multiple focal masses of low attenuation (between -10 and +30 HU) distributed by the affected portions of the kidney,

which enhance the ring with the administration of intravenous contrast produced by increased vascularization.

• One or more ill-defined cuneiform lesions, with lesser enhancement, from the papilla in the medulla to the cortex.

• Alternating hypo and hyperdense bands parallel to the axis of the tubules and collecting ducts (striated nephrogram).

• Decrease or absence of contrast excretion by the excretory system if the affectation is diffuse (non-functioning kidney).

• Frequent extension of the inflammatory process to the perirenal space.

• Other secondary signs: thickening of the pellocalicial wall, thickening of Gerota's fascia or cross-linking of perinephric

fat.

MRI

MRI is especially useful in cases where it is necessary to avoid radiation (such as a pediatric patient or pregnancy) or

when the use of iodinated contrast is contraindicated.

It does not offer additional information about the CT, the findings being similar to those identified in it. The affected areas

are generally hypointense on T1 and hyperintense on T2.

One limitation of the MRI is that both the stones, gas and blood flow appear as areas of signal loss, and may be

indistinguishable from each other.



SONOGRAPHIC DIAGNOSIS OF ACUTE APPENDICITIS IN CHILDREN: 
A 2-YEAR RETROSPECTIVE STUDY IN A SPANISH TERTIARY HOSPITAL

Isabel Mejía1, Gloria Zarauza1, Cristina Hernández1, Carlos Gálvez1,  María Molina2, Israel Fernández2, Pablo Caro1

Paediatric Imaging1 and Paediatric Surgery2, Hospital Infantil Universitario Virgen del Rocío, Sevilla, Spain

METHODS AND MATERIALS:

Retrospective review of all patients who attended our Paediatric Hospital with 
abdominal pain evaluated in a period of 28 months between 2015 and 2017 
were included in the study.

Medical charts, ultrasound images, imaging, surgical and pathology reports 
were reviewed. 

Ultrasound studies were performed using a gradual compression technique by 
radiology consultants with paediatric experience using standard curvilinear and 
linear high-frequency transducers. 

The ability to visualize the appendix and secondary signs of acute appendicitis 
in the first sonography per patient were recorded to assess diagnostic accuracy.

Ultrasound was considered:

• Positive for appendicitis:  The appendix was seen completely and 
measured greater than 6 mm in diameter and demonstrated inflammatory 
changes in its wall and the fat around it. 

• Negative: Normal appearance in its entire length. 

• Inconclusive: The appendix was not visualized or the findings were not 
definitive for acute appendicitis.  These studies also were considered 
negative.

The reference standard was:

• Pathology results for positive cases

• Surgical reports for children who underwent surgery without appendectomy

• Children who were discharged and did not come back to the Hospital in 
one month were considered negative

RESULTS (continued):

The appendix was visualized in 138 children (56%), of whom 93 were positive 
for appendicitis (67%), 29 were normal appendixes (21%) and 16 inconclusive 
(12%).

When only the 138 studies that visualized the appendix with ultrasound were 
included: 93 (67%) were positive for appendicitis and 45 negatives (33%), 
sensitivity was 95% specificity 73%, PPV 90% and NPV 91%.

Of the 103 cases that were considered positive on ultrasound, 18 (17%) did not 
require surgery as decided by the surgical team. 27 patients with negative or 
inconclusive ultrasound (19%) were subsequently found to have histologically 
confirmed appendicitis at surgery. There were 7 incidences of a normal 
appendix being removed (negative appendectomy rate of 3%)

The appendix was not identified on the initial ultrasound in 99 cases, so called 
inconclusive studies. 25 of them (25%) had appendicitis, including 8 perforated 
appendices. 

CONCLUSION:

Our results compare favourably with other studies identifying the appendix and 

indicate the potential for improvement in accuracy to diagnose paediatric acute 

appendicitis in our Hospital.

A new study to assess the utility of a second-line imaging technique (delayed 

ultrasound versus CT) in children with inconclusive appendicitis in our Hospital 

will be the next step of our study.

TRUE POSITIVE: 13-year-old boy with 

right lower quadrant pain with 

sonographic and surgical findings in 

keeping with acute appendicitis

FALSE POSITIVE: 10-year-old girl with lower 

abdominal pain. A poorly-visualized tubular 

structure was identified in the right lower 

quadrant, possible appendicitis. On surgery, 

there were no signs of acute appendicitis

TRUE NEGATIVE: 10 year-old girl with 

right lower quadrant pain. On 

ultrasound there were signs of right 

ovarian torsion confirmed at surgery

FALSE NEGATIVE: 10-year-old boy with 

fever and right lower quadrant pain.  

Inflammatory changes were seen in the fat 

of the right lower quadrant but the appendix 

was not identified. Signs of perforated 

appendicitis were identified on surgery

PURPOSE:

To assess the accuracy of ultrasound in the diagnosis of acute appendicitis in a 

Spanish tertiary paediatric hospital and compare it with the current literature.

INTRODUCTION:

Acute appendicitis is the most frequent surgical emergency in children. 

Symptoms, laboratory data and physical exploration are often equivocal.

Ultrasound is the first imaging modality to use in this clinical scenario. It has a 

sensitivity of 91% (84-96%) and specificity of 95% (92-97%) in the English 

literature. However, there is scarce literature about this in Spanish Paediatric 

Hospitals.

RESULTS:

664 children presented with right lower quadrant pain. Ultrasound was 

performed in 341 of them (51%). 94 studies were excluded because the 

ultrasounds were performed outside of our institution. 247 children were 

included in the study (126 females, 121 males, mean age 9.6 years, range 2.0-

14.8 years).

When all eligible ultrasound reports were included sensitivity was 76 % 

specificity 87% and accuracy of 85%. Positive predictive value (PPV) of 

ultrasound was 83% and negative predictive value (NPV) 81%. 

REFERENCES:

• Ultrasound, computed tomography or magnetic resonance imaging - which is preferred for 

acute appendicitis in children? A Meta-analysis. Zhang et al Pediatr Radiol 2017.

• Acute Appendicitis: A Meta-Analysis of the Diagnostic Accuracy of US, CT, and MRI as 

Second-Line Imaging Tests after an Initial US. Eng et al. Radiology 2018.



Gastrointestinal anisakiasis. A pathology not to 
forget about.
Jauregui, M.; Del Cura, G.; Cancho, A.; López, S.; Telleria, A.

INTRODUCTION

Gastrointestinal anisakiasis is a human parasitic infection of the gastrointestinal tract, which is caused by the consumption of raw or
undercooked seafood, that contains the Anisakis nematode larvae. This disease has been usually reported in places where typically
the fish is consumed raw or pickled. But, nowadays, as these food habits have become more global, the risk of suffering anisakiasis
is also increasing worldwide.

LEARNING OBJECTIVES

Remember the radiological findings that will help us to the diagnostic of gastrointestinal anisakiasis.

BACKGROUND

Typically, there are two different clinical presentation of anisakis: a gastric form and an intestinal one.

Principally in the intestinal form, it is important to make a differential diagnosis with other pathologies that are much more usual in our
emergency services and course with a similar clinic of acute abdominal pain or intestinal obstruction.

FINDINGS

In ultrasound, in the intestinal form of anisakiasis we will see a diffuse thickening of the walls of a segment of small bowel, with the
presence of ascites in pelvis and between bowel loops.

The most typical findings in CT of this entity will be:

- In the gastric form of anisakiasis, marked thickening and edema of the gastric wall.

- In the intestinal form, thickening of a segment of distal small bowel loops, which may cause a retrograde dilatation of small bowel.
We will see also hyperemia of the mesenteric vessels, and a varying amount of ascites in pelvis.

- There are another forms of anisakiasis, which are uncommon, affecting the mesentery or the large bowel.

It will be basic to have in mind that all these findings are not diagnostic of anisakiasis, but they will suggest it, and will ease the
diagnosis by serology or anatomopathological analysis.

CONCLUSION

In those patients with a clinic history of consume of raw fish and acute abdominal pain, we should have in mind the anisakiasis in the
differential diagnosis, and know which are its typical radiologic findings. If we see those findings, we should suggest the option of
anisakiasis, and confirm it by another proves.



PELVIC INFLAMMATORY DISEASE: CT FINDINGS AND CLUES TO DIFFERENTIAL DIAGNOSIS
G. Elizundia, P. Diez, M. Legorburu, M. Isusi, M. Grau, M. Perez. Hospital Universitario Basurto.

•Oophoritis
It is commonly seen in combination with salpingitis (figure 3) and pyosalpinx .The findings of oophoritis, 

which can be seen at US, CT, and MR imaging, include mildly enlarged ovaries with hyperemia and 

abnormal enhancement on CT and MRI, that may demonstrate a polycystic appearance with multiple 

small follicles within the periphery of the increased ovarian stroma. Ovarian torsion remains a major 

differential consideration for oophoritis. 

LATE STAGE OF PID 

•Pyosalpinx
Advanced PID is frequently complicated by accumulation of pus and necrotic tissue in the fallopian 

tubes, which may extend to the ovaries and peritoneum. Pyosalpinx is characterized by enhancing, 

thickened fallopian tubes filled with complex fluid, with incomplete septa, created by fallopian tube 

folding back on itself (figure 4). Clear identification of ovarian involvement with the infectious process 

may be difficult at CT. Adjacent pelvic edema, periuterine and adnexal fat stranding, and the presence of 

free fluid in the cul-de-sac may also accompany the findings.

As the inflammation subsides, the pus undergoes proteolysis, and the tube becomes filled with thin 

serous fluid, transforming from pyosalpinx into hydrosalpinx.

•Tubo-Ovarian Abscess (TOA)
Complications as tubo-ovarian and pelvic abscesses may develop in as many as 15% of women with 

PID. On CT images, findings include a thick-walled, complex fluid collection in the adnexa that may 

contain internal septa and a fluid-debris level, with the complete destruction of the normal adnexal

architecture (figures 5,6,11). The ovary and fallopian tube can no longer be delineated. Internal gas 

bubbles, strong indicators of TOA when present, are rarely found (figure 6).

Figure 4. 41-year-old woman with an IUD (circle in A) presented to the emergency department 

because of abdominal distension and pain, fever and leukocytosis.  Contrast-enhanced CT scans 

demonstrate enhancing, dilated, thick-walled left fallopian tube filled with complex fluid (arrows).

Figure 5. 27-year-old woman with right iliac fossa pain, fever, and leukocytosis. Axial (A,B) and coronal 

(C) contrast-enhanced CT scans demonstrate  right adnexal multilocular septate cystic mass with 

enhancing walls (red arrows), loss of the normal ovarian parenchyma, and free fluid in the Douglas 

pouch (*).  Transvaginal US (D) shows a right adnexal abscess (white arrow).

**

Figure 6. 39-year-old woman with pelvic pain and leukocytosis. Axial (A-C) and coronal (D) contrast-

enhanced CT scans demonstrate a gas-containing irregular cystic mass in the left ovary compatible 

with TOA (red arrows). Right pyosalpinx is also identified (red arrowhead). There are pelvic fat 

stranding and moderate mural thickening of the sigmoid colon (white arrow). An IUD is noted (blue 

circle).

• Recognize CT findings in the different stages of Pelvic Inflammatory Disease (PID). 

• Understand the role of radiology in the management of PID and diagnosis of complications.

• Discuss the differential diagnosis of acute pelvic pain in women.

LEARNING OBJECTIVES

PID refers to acute infection of the upper genital tract involving the uterus, fallopian tubes and, ovaries 

among women of reproductive age.

PID usually results from ascending infection by Neisseria gonorrhoeae, Chlamydia trachomatis or 

Mycoplasma genitalum, although 30%–40% of cases are polymicrobial.

Hematogenous spread and extension of infection from adjacent organs are less common causes of PID. 

Major risk factors include a history of multiple sexual partners, young age, a prior uterine procedure, and 

intrauterine devices (IUD).

More common presentations include acute pelvic pain, cervical motion tenderness, vaginal discharge, 

fever and, leukocytosis. However, subclinical or atypical cases of PID commonly occur, with subtle or no 

symptoms of infection.

The clinical history and the findings at physical examination, in conjunction with transvaginal

ultrasonography findings, are usually diagnostic. 

However, given the nonspecific symptoms of PID, CT is often the first imaging study performed.

CT is useful in assessing the extent of peritoneal disease, evaluating chronic or recurrent PID, 

evaluating for disease complications, and excluding other differential diagnostic considerations. 

BACKGROUND

We review the spectrum of CT findings that may be encountered in early and more advanced PID. 

EARLY PID

•Pelvic edema
CT findings in early PID can be subtle, with mild pelvic edema that results in thickening of the 

uterosacral ligaments (figure 1) and haziness of the pelvic fat, which is one of the most sensitive findings 

of acute PID and is seen in as many as 65% of patients. The uterosacral ligaments extend from the 

lower uterine segment to the mid sacrum and are best seen on axial cross-sectional images. Posterior 

extension of the inflammatory adnexal or tubal disease often causes thickening of the uterosacral

ligaments and increased haziness of the presacral and perirectal fat planes.

•Cervicitis
Findings of cervicitis at CT include an enlarged uterine cervix, an enhancing endocervical canal, and 

parametrial fat stranding (figure 2).

•Endometritis
CT may demonstrate an increased size of the uterus with loss of the clear separation of the uterus from 

the adnexal and parametrial fat, the accumulation of fluid in the endometrial canal, and abnormal 

endometrial enhancement relative to the surrounding inner myometrium (figure 2). At CT, endometrial 

enhancement is normally less than that of the surrounding inner myometrium.

•Salpingitis
Salpingitis should be suspected at CT when the fallopian tubes are thickened, measuring more than 5 

mm in axial dimension, and show enhancing walls (figure 3). The CT finding of tubal thickening was 

found to have a high specificity of 95%. Periovarian stranding, free fluid, and enhancement of the 

adjacent peritoneum are occasionally noted. Concomitant endometritis may occur in up to 70-90% of 

cases of salpingitis. 

U

R

* Figure 1. Diagram showing normal female 

pelvic anatomy. Uterosacral ligaments (blue 

arrow), round ligaments (white arrow), anterior 

pelvic fat (*), uterus (U), and rectum (R).

Figure 2. 21-year-old woman presents with acute pelvic pain. Contrast-enhanced CT scans 

demonstrate abnormal endometrial and cervical enhancement (blue arrows), loss of the surrounding 

fat planes, and simple fluid in the endometrial cavity (*). Left ovarian engorgement is also present 

(red arrows). 

* *

Figure 3. 46-year-old woman presenting with acute left iliac fossa pain. Axial (A, B), coronal (C) and 

axial oblique (D) contrast-enhanced CT scan show hyperenhancing thick-walled left fallopian 

tube with inflammation of the surrounding pelvic fat (red arrows). Enlarged and hyperemic left ovary 

(white arrow). Subseptate uterus with fluid in the uterine cavity(*). 

*

FINDINGS



Diagnosis of pelvic pain in women can be challenging because many symptoms and signs are 

nonspecific.

Recognition and prompt treatment of PID can decrease the rate of complications.

•Corpus Luteal Cyst

Corpus luteal cysts are a type of functional ovarian cyst . They are  usually  thick-walled unilocular cysts 

with irregular enhancing wall. The absence of clinical history and laboratory findings that suggest 

infection, ipsilateral inflamed adnexal fat or thick-walled fallopian tube may help to rule out the diagnosis 

of TOA.

•Ovarian Neoplasms
Imaging findings suggestive of malignancy include a mixed cystic solid lesion, enhancing papillary 

projections, and walls and/ or septa that measure more than 3 mm thick. In advanced carcinomas, CT 

can identify a large amount of free fluid and peritoneal deposits.

•Non-Gynecologic Pelvic Abscesses
Anterior displacement of the broad ligament, because of the posterior position of the mesovarium, may 

allow differentiation of a tubo-ovarian abscess from a pelvic abscess of other origins (figure  13). In 

addition, pelvic abscesses originating from the appendix, colon, and bladder tend to have thicker walls 

and may be located further from the adnexa. 

The presence of an appendicolith, cecal origin of the tubular structure, and the presence of cecal wall 

thickening are helpful distinguishing features of appendicitis (figure 13). 

Acute diverticulitis typically occurs in older patients, usually left-sided involving sigmoid colon. 

Extraluminal air, inflamed diverticula, and fistula formation favor the diagnosis of diverticulitis rather than 

PID.

Figure 13. Appendicitis in a 40-year-old woman with right lower quadrant pain for 2 days. Coronal (A) 

and axial oblique (B,C) contrast-enhanced CT images show a collection with irregular enhancing 

walls in the right iliac fossa (red arrows), anterior to the broad ligament (blue arrow in C). Inflamed 

appendix (white arrow) is seen with its base in the caecum and an appendicolith in its tip (red 

arrowhead), at the upper extent of the collection. These findings were consistent with complicated 

acute appendicitis with appendicular abscess. 

Figure 11. 34-year-old woman with 1-week history of hypogastric pain and leukocytosis. Axial (A-C) 

and coronal (D) contrast-enhanced CT scans demonstrates right adnexal tubo-ovarian abscess (red 

arrows) with surrounding fat stranding. Free fluid is also present (*). There is a corpus luteal cyst in 

the left ovary (white arrows).

*

COMPLICATIONS OF PID 

•Tubo-Ovarian Abscess Rupture and Peritonitis
CT findings of peritonitis include enhancement of the peritoneal folds, as well as thickening and 

enhancement of the fascial planes. Ileus of the bowel is associated with tubo-ovarian abscess induced 

peritonitis. 

Reactive inflammation associated with tubo-ovarian abscess and peritonitis can be responsible for the 

formation of peritoneal adhesions, a late complication of PID. Adhesions can lead to the development of 

ileus of the small or large bowel, bowel obstruction, or hydroureteronephrosis. 

•Fitz-Hugh–Curtis Syndrome
It is a rare complication of PID, defined as inflammation of the peritoneal capsule of the liver and is 

believed to result from peritoneal spread of pelvic infection along the right paracolic gutter (figure 7). It is 

characterized by intense enhancement and thickening of the anterior liver capsule on CT. Fluid and fat 

stranding can be seen extending from the pelvis into the right upper quadrant by way of the paracolic

gutter. Patients may present with right upper quadrant pain.

•Ovarian Vein Thrombophlebitis
Contrast-enhanced CT demonstrates a distended ovarian vein with low-attenuation intraluminal filling 

defects. The right ovarian vein is the affected vessel in 80%–90% of cases (figure 8). 

•Tubal Damage
A common and devastating long-term sequela of PID is damage to the fallopian tubes. Both 

symptomatic and asymptomatic PID can cause permanent injury to the fallopian tube. Changes to the 

fallopian tube, including loss of ciliary action, fibrosis, and occlusion, lead to ectopic pregnancies (figure 

9) and tubal infertility.

DIFFERENTIAL DIAGNOSIS
The differential diagnosis of pelvic pain is most logically divided by the age and pregnancy status of the 

patient. Women of reproductive age and postmenopausal women obviously differ in their potential for 

pregnancy-related conditions, but share risks for non–pregnancy-related conditions.

•Hemorrhagic Ovarian Cyst/Endometriosis
CT findings of a hyperdense focus inside an ovarian cyst are suggestive of endometriotic cysts. 

However, this is nonspecific because other hemorrhagic lesions, such as hemorrhagic cysts may also 

demonstrate this finding. Multiple lesions increase the specificity for the diagnosis of endometriomas. 

Hemorrhagic cyst is most often unilocular with an internal high-attenuation component with or without a 

fluid-hematocrit level (figure 10). Hemoperitoneum is present if the cyst ruptures. 

Figure 8. Right ovarian thrombosis in a 41-

year-old woman with pelvic pain and 

leukocytosis. Coronal contrast-enhanced CT 

image shows a filling defect in the right ovarian 

vein (arrow). Hyperemia in the right ovary and 

fallopian tube was seen at transvaginal US.

Figure 7. 43-year-old woman with right upper quadrant pain. Contrast-enhanced CT scans of the 

right upper abdominal quadrant demonstrate hepatic capsular enhancement (arrowhead in A). 

Findings in the pelvis include obscured fascial planes, and an enlarged uterus and cervix (arrows in 

C and D). Findings on CT are most consistent with Fitz-Hugh-Curtis syndrome.

Figure 9. 32-year-old woman with ruptured ectopic pregnancy. Unenhanced (A) and contrast-

enhanced axial CT images (B,C) show contrast agent extravasation (red arrows) in the right

hemipelvis. There is a moderate amount of hyperdense free fluid (*) representing hemoperitoneum.

Figure 10. 39-year-old woman with acute pain in the left iliac fossa..Axial (A,B) unenhanced CT  

shows left ovarian cyst(*) with areas of increased attenuation (arrow) that represent hemorrhage.

Figure 12. 43-year-old woman. Contrast-enhanced CT scans demonstrates right ovarian mass with 

solid component (arrows). Histopathologic examination revealed high grade ovarian serous 

carcinoma.

CONCLUSION 
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Tokio Guidelines 2018 for the diagnosis of 

acute cholecystitis: a retrospective single 

center study

J El-Khatib Nuñez, P García Benedito, J San Miguel Espinosa, M Ibnoulkhatib, C Cortes León, GT Vazquez-Benitez

HOSPITAL UNIVERSITARIO PUERTA DE HIERRO , MAJADAHONDA, SPAIN

Purpose

The Tokyo Guidelines (TG18) are used to diagnose, grade 

severity, and guide management of acute cholecystitis (AC). 

Aim of our study was to verify the diagnostic criteria based on

TG18.

Study design

We retrospectively identified patients with cholecystectomies

from January 2018 to January 2019. Patients with the

pathological diagnosis of AC were selected and then clinical

and radiological data following the TG18 diagnostic criteria

(table 1) were extracted to calculate the diagnostic yield. It is

interesting to note that acalculous and emphysematous

cholecystitis are excluded from the TG18 guidelines.

Results

Conclusion

Bibliography: (1) Yokoe M, Takada T, Strasberg S, et al. TG13 diagnostic criteria and severity grading of acute cholecystitis (with videos). J Hepatobiliary Pancreat Sci 2013; 20:35-46; (2) Yokoe

M, Takada T, Hwang TL, et al. Descriptive review of acute cholecystitis: Japan-Taiwan collaboratory epidemiological study. J Hepatobiliary Pancreat Sci 2017; 24:338-45; (3) Naidu K, Beenen E, 
Gananadha S, Moose C. The yield of fever, inflamatory markers and ultrasound in the diagnosis of acute cholecystitis: a validation of the 2013 Tokio Guidelines. World J Surg. 2016;40:2892-7;(4)

Joseph B, Jehan F, Dacey M, et al. Evaluating the relevance of the 2013 Tokio Guidelines for the diagnosis and management of cholecystitis. J Am Coll Surg 2018; 227(1):38-43 

Although TG have been tested in various studies (2,3)recent

american publication (4) has stated a lower sensibility. 

In our series the use of the TG18 retropectively improved the

diagnosis of acute cholecystitis, improving the diagnostic yield

achieved only with echographic signs, obtaining similar results

as published before or a bit lower.

In our series sensitivity was hindered by the lack of registered

local signs of inflamation and nearly 20% of AC were missed

according to the TG18.

Hereafter, various efforts should be made to improve the

sensitivity and specificity of the diagnostic criterion of the TG.

492 pathological specimens were analyzed, of which 89 had

AC. 

On eight cases data could not be retrieved.

Mean age was 64( ranging from 21 to 92) and 55% were

male.

Local signs recordings were absent in 16.2% of patients.

In only 28.1% fever was registered on presentation and 74% 

of patients had leukocytosis. 72.8% patients had signs of AC 

on ultrasonography, including positive echographic Murphy 

sign in 42.7% . 

In our series 10 of the 89 patients with AC were diagnosed

with CT.

TG18 criteria had a sensitivity of 81,7% for diagnosing

(definitive: 74,6%, suspected 7.1%, undiagnosed: 18.3%) . 

Hereafter, various efforts should be made to improve the sensitivity and specificity of the diagnostic criterion of the Tokyo Guidelines



Hospital Universitario Puerta del Mar - Cádiz

INTRODUCTION

Acute testicular pain is a usual cause of consultation in Pediatrics

(0-14 years) and it includes different pathologies. It is essential to

make precise diagnosis because some of them (like testicular

torsion) endanger the testicles viability. For that, the role of the

Doppler ultrasound with linear transducer is fundamental, since it

provides morphological and vascular information about testicles,

epididymis and scrotum. The aims of the present study were:

1. Number the causes of acute testicular pain in pediatric age.

2. Establish the instructions for an urgent Doppler ultrasound.

3. Describe the ultrasound findings in each pathology and make a

differential diagnosis.

ACUTE TESTICULAR PAIN IN PEDIATRICS
Andueza A, Pardo JA, Frápolli LM

Hospital Universitario Puerta del Mar, Avda./Ana de Viya. 11009 Cádiz, Spain.

CONCLUSIONS

There are many causes of testicular pain in Pediatrics.

The Doppler ultrasound is the main technique for the

diagnosis because of its availability and effectiveness,

but also because is harmless for the patient. A radiologist

must know the imaging-spectrum findings for a better

treatment of pathologies that need a rapid surgical

response to preserve the testicles viability.

Figure 1. Testicular torsion. Peripheral blood flux in the
testicle, whereas no blood is observed inside it.

Figure 2. Epididymo-orchitis. Testicle with heterogeneous
density and increased in vascularization in color Doppler
mode, without abscessed collections. Increase in the size of
the epididymis as well as its vascularization.

Figure 3. Inguinoscrotal hernia. Permeability of the peritoneovaginal 

canal, with an anechoic tubular zone without intestinal contents inside 

and extending to the upper portion of the testicle  

FINDINGS

Review of the findings in images from children presenting the

main acute testicular pathologies within our Radiodiagnosis

Service. These pathologies can be classified into four groups: a)

vascular cause: testicular (Fig. 1) or epididymal appendix torsion,

b) infection: epididymitis/epididymo-orchitis (Fig. 2), testicular

abscess or piocele, c) trauma, and d) miscellany i.e.

inguinoscrotal hernia (Fig. 3). Among them, testicle torsion and

some injuries like the vascular accident, need urgent treatment,

so an early diagnosis is required. However, the infection is the

most frequent pathology, being necessary the use of painkillers

and antibiotics.



TWO ABDOMINAL FINDINGS DETECTED IN 
INFECTION WITH INFLUENZA A (H1N1) 

VIRUS

Learning objectives

Determine and review some of the extra-

thoracic findings that could be found in

pediatric patients with influenza A infection with

abdominal symptoms.

Findings/Procedure

Negative sonographic Murphy in which slightly hypoechoic pancreas is visualized, with a thickened

parenchyma especially in the body and tail region, which associates marked inflammatory changes of

the fat in the vicinity and free fluid in the pancreatic cell (Fig. 1-2) . In addition, intraabdominal free fluid

was observed in a moderate amount in different abdominal spaces, also observed the thickness

appendix in the upper limit of normality that shows marked color Doppler signal on your wall. Because

the appendix was immersed in the peritoneal fluid (Fig. 3), we were not able to perform compression

maneuvers. These findings were concluded as ascites accompanied by pancreatic edema and reactive

appendicitis in the clinical context.

Background

The case is a 6-year-old girl with periumbilical

abdominal pain of 5 days of evolution and fever

of up to 40ºC and presented a distended

abdomen, painful to the superficial. Signs of

peritoneal irritation; blood tests are requested,

which are extended with a pancreatic profile,

obtaining high values of amylase and lipase, for

which they requested an ultrasound study at

our service.

Authors: F. Briones-Bajaña, Y. Núñez-Delgado, A. Milena-Muñoz, J.L. Martin-Rodriguez.

Center: Hospital Universitario San Cecilio, Granada

Fig. 1. Marked inflammatory 
changes of the head and neck of 

the pancreas.

Fig. 2. Marked inflammatory 
changes of the body and tail of 

the pancreas.

Fig. 3. Appendix immersed in the 
abundant peritoneal fluid.

Fig. 4. Increase in the diameter 
of the appendix in 67mm.

· Conclusion

The findings that come to mind when we relate influenza A, are immediately thoracic but we must

remember that it is still an infectious entity of viral type and systemic affectation with another type of

symptomatology that we have to assess always in the clinical context.

· References

- A.I. Srinath, M.E. Lowe. Pediatric pancreatitis. Pediatr Rev, 34 (2013), pp. 79-90 http://dx.doi.org/10.1542/pir.34-2-79

- A. Blum, O. Podvitzky, R. Shalabi, C. Simsolo. Acute pancreatitis may be caused by H1N1 influenzaA virus infection. Isr Med Assoc J, 12 (2010), pp. 640-641

- B.A. Cunha, F.M. Pherez, N. Durie. Swine influenza (H1N1) and acute appendicitis. Heart Lung. 2010 Nov-Dec;39(6):544-6. doi: 10.1016/j.hrtlng.2010.04.004. Epub 2010

Jul-15.

- C. Gómez Estern Aguilar, F. J. Gómez de Terreros Caro. SERAM 2012 / S-0137. S-0137. Análisis de las características radiológicas de los pacientes ingresados con

neumonía y sospecha de gripe A. SERAM 2012 meeting, May 24-28, in Granada/ES



CT findings of gastric emergencies: 

gastric volvulus
C Biosca, S Busó, J Mogort, M Aparisi, M de la Cruz, R Dosdá

LEARNING OBJECTIVES

Servicio de Radiodiagnóstico, Hospital Clínic Universitari, Valencia

BACKGROUND

Identify CT appearances of emergent gastric pathologic conditions, emphasizing the gastric volvulus.

Gastric disease includes frequent entities, although potentially underdiagnosed as a cause of abdominal pain presenting to the emergency department. CT is the

first-line imaging modality in this emergent setting.

FINDINGS/PROCEDURE

For proper assessment the stomach should be distended, otherwise it can mask underlying pathology. The protocol includes intravenous contrast and oral

negative contrast (water). We can classify gastric pathology into four groups. Main CT findings are described:

CONCLUSION

A variety of gastric pathologies display acute abdominal pain. Although endoscopy still has important roles in the evaluation, CT has displaced it in the first

assessment. Knowledge of the CT findings is crucial for proper diagnosis and treatment.

• INFLAMMATION : wall thickening, submucosal low attenuation and

mucosal hyperemia. Emphysematous gastritis has features of gastritis with

intramural gas.

• PERFORATION : free intraperitoneal air, extraluminal contrast and wall

discontinuity.

• HEMORRHAGE : contrast blush or hyperattenuating clot.

• OBSTRUCTION :

• Gastric volvulus: twisting of the stomach resulting in obstruction of

the gastric outlet associated with abnormal location, likely to cause

ischemia or perforation. This often occurs in elderly patients with a

hiatal hernia. It is divided into organoaxial and mesenteroaxial.

Organoaxial volvulus is more common and consists in a rotation of

the stomach along its long axis, resulting in the antrum moving

anterosuperiorly and the fundus posteroinferiorly, so that the greater

curvature lies superior to the lesser curvature (Figure 1, 2).

Mesenteroaxial volvulus consists in a rotation of the stomach around

its short axis.

• Peptic ulcer

• Malignancy

• Bezoar

• Gallstone

Figure 1. Volvulus

mechanism of rotation. 

A) Organoaxial, B) 

Mesenteroaxial

(CM: greater curvature, 

cm: lesser curvature, A: 

antrum, F: fundus)

B

Figure 2. A 98-year-old man presents to

the emergency department with

epigastric pain, intractable vomiting and

hematemesis. A) Chest radiograph

shows an intrathoracic mass that

corresponds to stomach herniation.

B) Axial contrast-enhanced CT images

demonstrate a hiatal hernia with

intrathoracic stomach, with intramural

gas (arrow). Pleural effusion is

associated.

C) Axial contrast-enhanced CT images

demonstrate gastric dilatation with

obstruction and abnormal position. The

twisted point is also observed (arrow).

Peripheral liver gas due to portal venous

gas (arrowhead). There is no wall

thickening or gastritis signs.

A

D) Coronal contrast-enhanced TC

images show hiatal hernia with

organoaxial position of the stomach,

associated with pneumatosis due to

ischemic complication. The gastric

antrum (arrow) is located superior and

to the right with respect of the fundus

(arrowhead).

B C D

A



1. LEARNING OBJETIVES

 Identify the main findings in computed tomography (CT) image attributable to pelvic inflammatory

disease (PID).

 Learn the typical images of the early and advanced stages of PID.

2. BACKGROUND

PID encompasses numerous entities within infection of the upper female genital tract, being one of the

main reasons for urgent consultation in the gynecology service.

The cause of PID is the upward spread of an infection of the lower female genital tract. It is strongly

linked to sexually transmitted organisms such as Chlamydia trachomatis, Neisseria gonorrhoeae,

Mycoplasma genitalium and gram-negative bacteria. Although these first two microorganisms are

responsible for the majority of cases, up to 30-40% of polymicrobial infections have been found.

The main risk factors for contracting this infection are: promiscuity, young age, previous uterine

surgical history and carrying an intrauterine device (IUD).

The most common clinical manifestations are pelvic pain, pain during sexual intercourse

(dyspareunia), vaginal secretions, fever, leukocytosis and other more vague constitutional symptoms.

Clinical history, a good physical examination and the findings of the ultrasound are usually enough to

establish the diagnosis. However, PID can present very nonspecific symptoms and signs, which

supposes a diagnostic challenge, making the CT necessary for the clinician as part of the process of

affiliation of the entity. In this poster, we intend to review, through a series of cases, the main CT

findings in the PID, both at a general level and in the initial and advanced stages of the disease.

3. FINDINGS/PROCEDURE

The numerous PID entities occur gradually, and sometimes overlap over time, making it difficult to

distinguish between them in CT findings. However, for a better understanding of this pathology, it is

useful to divide the CT findings in: “early stage of PID” and “late stage of PID”.

The most common general findings on CT are thickening of the uterosacral ligaments, obliteration of

the fascial planes, loss of the definition of the uterine rim (figure 1), trabeculation of the pelvic fat, free

fluid in the pouch of Douglas and reactive lymphadenopathy (affecting with greater predilection for the

para-aortic chain, especially at the level of the renal hilum).

EARLY STAGE OF PID

In the early stage of PID we can find an enlarged cervix, an increase in the size of the uterus, a

thickening of the fallopian tube of more than 5 mm or an enlargement of the ovaries.

A. CERVICITIS

It is defined as the inflammation of the uterine cervix. Both ultrasound and CT will show an

enlargement of the cervix, with abnormalities in the enhancement of the same, with a hyperemic

endocervical canal and adjacent inflammatory changes (trabeculation of parametrial fat). It is also

common to find free liquid in the recto-uterine pouch in variable quantity. The deep cervical stroma

usually remains intact, but cystic changes may appear in the lining of the endocervical canal.

B. ENDOMETRITIS

It consists of inflammation of the endometrium, more frequently during pregnancy or postpartum. In

this case we can find an enlarged uterus of size, sometimes with accumulation of fluid in the

endometrial cavity, also appearing alterations in the enhancement of the endometrium and loss of

separation between uterus and adnexa and parametrial fat.

C. SALPINGITIS AND TUBO-OVARIAN COMPLEX

Salpingitis refers to the inflammation of the fallopian tubes. The sequelae of this entity leave the

patient with greater risk of infertility and future ectopic gestations. The uterine tubes of normal size (of

a diameter between 1-4 mm) are not usually seen on CT or ultrasound. In salpingitis, the fallopian

tubes will be thickened by more than 5 mm, with a tortuous appearance and high-collecting walls. In

this entity we can also find free liquid on pelvis.

D. OOFORITIS

Oophoritis is the inflammation of the ovaries and often occurs in combination with salpingitis or

pyosalpinx, probably due to reactive inflammation by continuity. On CT, an enlargement of the ovaries

beyond 3 cm in maximum diameter can be seen, also presenting abnormalities in contrast

enhancement. A polycystic ovary with multiple follicles of oscillating size between 2 to 10 mm can also

be observed.

ADVANCED STAGE OF PID

Advanced PID courses with simple fluid (hydrosalpinx) or complex (pyosalpinx) inside the fallopian

tubes or in the endometrial cavity (pyometra), being the tube-ovarian abscess frequent at this point.

CT IMAGING EVOLUTION 

OF PELVIC 

INFLAMMATORY DISEASE

A. PYOSALPINX

Pyosalpinx is the result of infection of the fallopian tubes, which are filled with pus due to a distal

obstruction. The continuous inflammation of the tubes and especially of the fimbrias ends up creating

adhesions, which are responsible for the tubal obstruction and the subsequent accumulation of pus in

its interior. On CT we find tortuous tubular structures, with thickened and enhancing walls, with

complex internal fluid that distends the caliber of the tubes (it must be remembered that under normal

conditions uterine tubes of normal caliber are not usually seen in imaging tests). All these findings can

be accompanied by trabeculation of periuterine and adnexal fat as well as a variable amount of free

fluid in the Douglas pouch (figure 2).

B. HIDROSALPINX

It occurs when the uterine tubes are filled with serous fluid that can not be drained due to distal

obstruction. In this case we find dilated tubes with simple-appearing flui inside. The tubal walls, when

distended, tend to fold on themselves, forming incomplete septa, whose morphology in the cross-

sectional images creates the sign of the cogwheel. Unlike pyosalpinx, the tubal walls do not appear

thickened. They also do not show signs of hyperemia or an increased enhancement.

C. TUBO-OVARIAN ABSCESS

The tuboovaric abscess supposes the complete destruction of the normal adnexal architecture, with

the formation of complex cysts or solid masses. On CT we will find a multiloculated cystic mass

internal septa, with thick enhanced walls. In rare cases gas bubbles may be observed inside the mass

(figure 3). We can also observe other general findings of the PID such as the loss of fatty planes or

the thickening of the uterosacral ligaments.

D. PYOMETRA

It is defined as the accumulation of pus in the uterine cavity, due to obstruction or stenosis of the

uterine cervix and is considered a form of chronic endometritis. On CT, the uterine cavity will be

distended withcomplex fluid inside (sometimes we can find gas bubbles or the presence of a hydro-air

level). There will also be inflammatory changes of the adjacent fat and free fluid in the Douglas pouch.

4. CONCLUSION

PID is sometimes manifested with nonspecific symptoms, being CT the first image technique used to

evaluate these patients. The knowledge of the main findings of the PID in CT can help us in its early

detection, reducing the number of future complications.
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Fig 1. Axial contrast-enhanced CT image of

an early stage of PID. An increased size of

the uterus (U) is seen, with a loss of

definition of its borders and marked

rarefaction of adjacent pelvic fat. There is a

peripheral increase in the enhancement of

the uterus as well as the endometrium, with

lower myometrium enhancement.

Fig 3. Coronal unenhanced CT image of an

advanced stage of PID. Adjacent to uterus

(arrow) it can be seen a tubo-ovarian

abscess (A) that contacts intimately with a

loop of small intestine. Intraoperatively,

Abscess fistula to the distal ileum was

detected. Inside the uterine cavity there is a

intrauterine device. A moderade amount of

intra-abdominal free fluid is observed (*).

Fig 2. Coronal contrast-enhanced CT image

representative of pyosalpinx.

An increased uterine size (U) can be seen,

with a right fallopian tube thickened with a
hypointense fluid inside (head arrow).

I Pérez Saus, MI Tercero Azorín, MR Pastor Juan, Á Fernández 

López, A Ibáñez Ibáñez, R Rodenas Lozano

Gerencia de Atención Integrada de Albacete



HEMORRHAGIC CHOLECYSTITIS:
A SERIOUS ENTITY

R. Rodenas Lozano, A. Ibáñez Ibáñez, J. Rubio Medina, D. Caldevilla Bernardo, I. Donoso Esteban, I. Pérez Saus

CONCLUSION:
Hemorrhagic cholecystitis is an extremely uncommon and serious complication of acute cholecystitis 

that requires an accurate and early diagnosis.

LEARNING OBJECTIVES:

• Review the most representative radiological findings in the main imaging tests: ultrasound (US), 
computed tomography (CT) and Magnetic Resonance Imaging (MRI)

• To help the correct approach of this entity revising the physiopathology, its diverse causes and clinical 
manifestations. 

BACKGROUND:

Hemorrhagic cholecystitis represents an inflammatory process of the gallbladder, complicated with necrosis 
of the wall and mucosal hemorrhage. It is a rare and serious entity, with high mortality rates, so a precise 
diagnosis is necessary. 

It is associated to multiple causes including gallstones, hemorrhagic diathesis, anticoagulant treatment, 
portal hypertension, traumatisms or neoplasms, among others.

Clinically in initial stages is nonspecificic, normally produces  abdominal pain and fever that can be 
indistinguishable from acute cholecystitis. In advanced stages it is associated with poor general condition 
and can cause hematemesis, melenas or shock in case of perforation.

The treatment in most cases requires urgent cholecystectomy. 

FINDINGS/PROCEDURE:

Usually the first imaging test that is performed is ultrasound although the diagnosis of this pathology can be 
difficult and inaccurate with it. Sonographic findings include distended gallbladder with heterogeneous 
content inside that shows no color Doppler signal. Typical findings of cholecystitis like parietal thickening or 
positive ultrasound  Murphy sign are usually present. 

In the study of CT hyperdense content in relation to blood material, with intravesicular fluid-liquid level is 
characteristic. Hyperdense bile, vicarious contrast excretion or the calcium milk may have a similar 
appearance and should be taken into account in the differential diagnosis. There may be abdominal free 
fluid,  of high density in case of perforation of the gallbladder in relation to hemoperitoneum. 

MRI is usually performed when the findings in US or CT are inconclusive. It affords an excellent tissue 
contrast which allows to detect the blood material, as well as rule out specific causes of bleeding.

The appearance of the blood component in MRI is determined by the sequential degradation of hemoglobin, 
so it depends fundamentally on the stage of bleeding.

MRI findings: Occupation of vesicular lumen with heterogeneus material that

has a hyperintense component of metahemoglobin on T1 weighted images

(a), and wich is hypointense on T2 weighted images (b), in relation with

subacute bleeding.

a) US: Distended gallblader with heterogeneus content

inside.

b) CT axial scan: Gallblader with hyperdense luminal

material and inflammatory signs



EMERGENCY TREATMENT OF RUPUTURED PSEUDOANEURYSM 

AS A COMPLICATION OF NECROTIZING PNEUMONIA.

The most common cause of pulmonary artery aneurysms are heart defects and the most frequent is the patent ductus arteriosus. 

The second cause is infectious.

M.L Bermá Gascón, C. Palma González, I. García Trujillo.

Hospital Universitario Virgen de la Victoria, Málaga.

LEARNING OBJETIVES

This is the case of a 29-year-old woman, with unknown insulin-dependent diabetes, who develops a severe pneumonia in the right

inferior lobe (RIL). The etiologic agent was a Mucor Fungus (Mucormycosis in a inmunosupressed patient).

A not good clinical and radiological evolution is established. The patient finaly develops a necrotizing pneumonia complicaded with

hemoptysis and a pseudoaneurysm in a segmental artery of the right inferior lobe.

The patient comes to the urgencies with disnea, poor

general condition and right costal pain. In the blood

test was leukocytosis and hyperglycemia.

The chest X-ray showing a very prominent area of

airspace consolidation in the right inferior lobe with

important pleural effusion.

Chest CT reveal  in the RIL a pulmonary parenchyma 

consolidation and a big thick-walled hypodense 

collection with air bubbles inside, compatible with 

abscess. Associates a moderate pleural effusion.

Inside the collection we can see too a 14 mm 

aneurysmatic arterial structure. Is a 

pseudoaneurysm produced by the infectious 

process:

Micotic pseudoaneurysm.

Pseudoaneurysm in the inferior-

medial segmental artery of the RIL.

BACKGROUND



Under local anesthesia, the right common femoral vein was punctured

and a large 6-F sheath was inserted.

The results of the CT were confirmed: 14 mm pseudoaneurysm in the

inferior-medial segmental artery of the RIL.

During the process, when we cannulate the

pseudoaneurysm, it was broken.

In the picture we can see the extravasation of the

iodinated contrast and the decreased size of the

pseudoaneurysm.

We resolved the hemorrhage and the hematemesis with 14 mm

Amplatzer device type 2.

After we embolize the onset of the pseudoaneurysm and the lower

right main branch with 10 mm coils and 8 mm Amplatzer device.

The control showed a complete exclusion of the pseudoaneurysm and

the segmentals branchs of the RIL.

In a second time, after the stabilization of the patient, the RIL lobectomy

was finally performed.

In the picture we show the surgical specimen where we can see the

necrotic cavity and the Amplatzer device.

CONCLUSIONS

In the case of pseudoaneurysms the risk of spontaneus rupture is very high, independently of its diameter, associating a very

mortality, for which reason treatment is advised, regardeless of its size.

High quality CT prior to the procedure is crucial in order to evaluate different treatment options and to establish a detailed

procedure.

The angiography must be reserved for a definitive presurgical diagnosis or for endovascular treatment.

The procedure must be performed with extreme caution.



F i n d i n g s
In this review we present the pathologies that present anomalous gas in groups according to their location:

1. Pneumocephalus: The presence of air in the intracranial cavity. The most frequent cause is trauma but there are other etiologies such

as: Cranial and spinal surgery or ENT surgery and infections. The common site is frontal, followed by the occipital and temporal areas.

ANOMALOUS AIR IN URGENT PATHOLOGIES

Salazar Salgado A., Leunda X., Lozano A., Vega G., Velázquez P., Uzquiza M.

Hospital Universitario de Burgos. Burgos-España

L e a r n i n g    o b j e c t i v e s
 To perform a review of basic aspects of

urgent pathologies that involve

anomalous air.

 To describe the main radiological

characteristics of the urgent pathologies

that present pathological gas in the

different imaging tests.

 To provide to interested people with the

necessary foundations about the urgent

diseases with ectopic gas.

B a c k g r o u n d
The pathological gas/air in the different imaging tests is the presence of air in

unexpected areas of the body and it is considered a radiological sign in multiple

clinical situations that can range from asymptomatic to life-threatening.

The presence of ectopic air is almost always due to an important pathological

condition, so it is important to determine its location, extension and to differentiate the

possible causes that can cause it (i.e. traumatic, iatrogenic, infectious, ischemic /

necrosis).

Imaging tests play a fundamental role in these pathologies because according to their

radiologic findings, more accurate and fast therapeutic decisions will be made,

providing a better prognostic to the patients.

The initial image approach of anomalous gas is made with conventional radiography;

however, CT has greater sensitivity and provides more information to determine

potentially fatal diseases that require urgent treatment.

2. Air in deep cervical spaces and pneumomediastinum: Air dissects along the layers of the cervical fascia. The retropharyngeal

space is an anatomical region that spans from the base of the skull to the mediastinum. Pneumomediastinum is the presence of air in the

mediastinum due to trauma, surgery, asthma, infections, etc. The diagnosis is usually established with a plain anterior chest film, showing

lucent streaks, bubbles of air outlining mediastinal structures and visible mediastinal pleura. CT scan is a diagnostic modality to assess

the extent of the pneumomediastinum.



ANOMALOUS AIR IN URGENT PATHOLOGIES

3. Pneumothorax: It is an abnormal collection of air in the pleural space. There are three types: primary spontaneous, secondary

spontaneous for underlying lung disease and iatrogenic/traumatic. And subcutaneous emphysema is air in the subcutaneous tissues

(deeper soft tissues and musculature along fascial planes). The most common cause is trauma.

4. Extraluminal gas in the abdomen: A most important and potentially devastating signs is free gas in the abdomen. Multidetector CT

is the imaging technique of choice (high sensitivity and specificity).

 Emphysematous cystitis: It is a rare form of complicated urinary tract infection, its characteristic feature being gas within the

bladder wall and lumen.

 Pneumobilia: The accumulation of gas in the biliary tree. Ultrasound is very sensitive in detecting gas within the liver as it causes

artifact, specifically regions of high echogenicity with prominent shadowing or reverberation.

 Pneumoperitoneum and Pneumoretroperitoneum: Describe gas within the peritoneal cavity and retroperitoneal space, often due

to critical illness.

 Portal venous gas: It is the accumulation of gas in the portal vein and its branches.

 Intramural bowel gas: It refers to the radiological finding of gas within the wall of the bowel and can be seen in intestinal

ischemia and eventually bowel infarction.

C o n c l u s i o n
The radiologist must be familiar with the findings in the image of the anomalous gas and knows the clinical situations that are frequently related to 

this alteration and the mechanisms by which it may appear.

B i b l i o g r a p h y
 Cura, J.L. del,, S Pedraza Gutiérrez, and A Gayete. Radiología Esencial: Directores J.L. Del Cura, S. Pedraza Y A. Gayete. 1a. ed. Madrid: Panamericana, 2011.
 Radiopaedia [Internet]. 2005–2019. Disponible en: www.radiopaedia.org



PORTOMESENTERIC VEIN GAS: 
NOT ALWAYS MESENTERIC ISCHEMIA

A Telleria Bajo 1; S Lopez Romero 1; C Berastegi Santamaria 1; J Saez Elizagaray 1; M Jauregui García 1

1Radiology Department, Hospital de Galdakao-Usansolo, Galdakao

• Radiological manifestations and differential diagnosis of portomesenteric vein gas by CT.
• Description of different causes of portal vein gas. 
• Implications of the correct diagnosis of portal vein gas in the treatment and prognosis of the different associated pathologies.

Learning objectives

Portal vein gas was described by Wolfe and Evans in 1955 for the first time in children and in 1960 in adults by Susman and Senturia.
Portomesenteric vein gas has been classically associated with extensive necrosis of the gastrointestinal tract and an unlucky prognosis. However, recently, non-ischemic causes of portal vein 
gas with variable prognosis have been described.
Portal vein gas and mesenteric vein gas are generally treated separately in the radiology literature. However, the two entities are usually found together.

Background

In the presence of portal vein gas, intestinal ischemia must initially be ruled out due to its severity. However, an adequate clinical correlation is indispensable, given 
that it could be portomesenteric vein gas of non-ischemic cause with a better prognosis, and imply a different therapeutic attitude.

Conclusions

1. Carmen Sebastià, Sergi Quiroga, Eloy Espin, Rosa Boyé, Agustí Alvarez-Castells, Manel Armengol. Portomesenteric Vein Gas: Pathologic Mechanisms, CT Findings, and Prognosis. 
RadioGraphics 2000; 20:1213–1224
2. Hong JJ, Gadaleta D, Rossi P, Esquivel J, Davis JM. Portal vein gas: a changing clinical entity. Arch Surg 1997; 132:1071–1075.
3. Ko, Sujin, Hong, Seong Sook, Hwang, Jiyoung, Kim, Hyun-joo, Chang, Yun-Woo, & Lee, Eunji. (2018). Benign versus life-threatening causes of pneumatosis intestinalis: differentiating CT 
features. Revista da Associação Médica Brasileira, 64(6), 543-548.
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Intestinal Wall Alterations
Several disease processes can cause ulceration of the
gastric, duodenal, and bowel wall, permitting the passage
of intraluminal air into the portomesenteric venous system.
Enhanced mucosal permeability may also promote the
formation of vessel lumen gas in the absence of
demonstrable ulceration of the mucosa. The most common
causes of intestinal wall alterations are intestinal ischemia
with bowel necrosis, perforated gastric carcinoma or ulcer,
and inflammatory bowel disease.
Portomesenteric vein gas resulting from bowel ischemia
has been shown to have a poor prognosis, with a mortality
rate of 75-90%. However, recently have been suggested
that portomesenteric vein gas is not in itself a predictor of
mortality .

CT findings in mesenteric ischemia include occlusion of the
splanchnic vasculature (blue arrow), absent enhancement
of the bowel wall (green arrow), intestinal pneumatosis
(orange arrow), mesenteric edema (red arrow), ascites,
portomesenteric vein gas (pink arrow), and infarction of
other organs.

Portal vein gas:
At CT, portal vein gas appears as tubular areas of decreased attenuation in the liver, predominantly in the left lobe.
Radiographic criterion for portal vein gas is a branching area of low attenuation extending to within 2 cm of the liver capsule. Differential diagnosis with pneumobilia must be established
which presents air in the central region of the liver and flows into the common hepatic duct.

Mesenteric vein gas:
Gas from the intestinal lumen can pass through the intestinal wall and travel via the superior or inferior mesenteric vein to the portal vein and into the liver. The presence of gas in the
superior or inferior mesenteric vein depends on the vascular supply to the affected bowel. Gas in the small mesenteric veins appears as tubular or branched areas of decreased attenuation in
the mesenteric border of the bowel.

Approximately 15% of portomesenteric vein gas is idiopathic, although it has been associated with organ transplantation, lung disease, steroid and cytostatic
therapy, and seizures.

Findings/Procedure

Bowel Distention
Minimal mucosal disruption can be produced by bowel
distension, allowing intraluminal gas to become
intravascular.
Hong et al. categorized patients as either “iatrogenic” or
“non-iatrogenic.”
• Iatrogenic portomesenteric vein gas can be managed

medically in most cases and does not mandate urgent
laparotomy.

• Paralytic ileus can be managed medically.
• Patients with bowel obstruction but no accompanying

signs of mesenteric ischemia are treated on the basis of
clinical findings and laboratory results.

• Blunt trauma causes intravascular gas in less than 1% of
patients.

Portomesenteric vein gas is thought to result from acute
pressure changes that occur at the time of injury and force
intraluminal gas into the bowel wall, where it is absorbed
into the portal circulation.
Portomesenteric vein gas in the setting of blunt trauma
does not necessarily imply bowel necrosis or perforation.

CT in paralytic ileus shows a great gastric and jejunum
dilatation (blue arrow head), persisting adequate mural
enhancement, with portomesenteric vein gas (red arrow
head), and no signs of perforation.

Sepsis of Abdominal Origin
Several infectious abdominal processes have been associated
with portomesenteric vein gas, including diverticulitis,
abdominal abscess and gangrene, cholecystitis and cholangitis,
appendicitis, colitis and abdominal tuberculosis.
The pathogenesis of portomesenteric vein gas is unknown.
Three theories are postulated:
1. Portomesenteric vein gas is caused by the transfer of

pathogens to the distal branches of the mesenteric and
portal veins (pylephlebitis).

2. Portomesenteric vein gas is secondary to the bacterial
fermentation of carbohydrates.

3. Mesocolic abscess causes inframesocolic perforation that
dissects between the peritoneal leaflets of the mesocolon,
thereby creating access to the mesocolic veins.

CT demonstrates sigma perforation with extraluminal fecaloid
content (purple arrow), signs of peritonitis, free liquid (white
arrow) and pneumoperitoneum (yellow arrow). As well as,
portal vein gas without signs of intestinal ischemia (pink
arrow).



The importance to know what to look for and where to look. 

The role of radiographs in traumatic injuries of the upper

extremities.
Amalia García Chiclano, Ana Blanco Barrio, María Jesús Gayan Belmonte, Carmen Botía

González, Irene Vicente Zapata, Marina Lozano Ros.

Hospital General Universitario José María Morales Meseguer. Murcia ( España).

Learning objectives

To emphasize the search for traumatic upper extremities injuries that can be easily misinterpreted on radiographs and

result in long-term complications for the patient.

Background

The traumatic pathology of the upper extremities (UE) has a high prevalence in emergency radiology, and its knowledge is

important.

With a radiograph we can have the diagnosis of multiple injuries without the need for other complementary tests that involve

a higher cost and greater radiation for the patient.

It is very important to know the anatomy of the region where the trauma occurred as well as the mechanism of action.

Radiographs can be especially helpful for the patients who is a poor historian or is dificult to examine (elderly, children, 

deterioration of the level of consciousness ...)

The diagnosis of a major dislocation or commninuted fracture can usualy be made by the referring clinician but radiologists 

play an important role in the diagnosis of more subtle easily missed injuries an in recommending the best imaging protocol 

for evaluating the patient. These types of injuries can be obvious on second look, and we will focus in some of them

o Sternoclavicular dislocation

o Posterior shoulder dislocation

o Scapular fractures

o Greater tuberosity fractures

o Radial head fractures

o Coronoid process fractures 

o Forearm fracture-dislocations: 

Galeazzi, Monteggia, Essex-Lopresti

o Scaphoid fractures

o Perilunate dislocation

Findings

Posterior shoulder dislocationSternoclaviculardislocation



Conclusion: 

X-rays are the first step in evaluating patients with upper extremity trauma. Knowledge of the anatomy and pathophysiology of the injuries 

reviewed here and their imaging findings will help in their appropriate recognition and treatment.

Scapular fractures Greater tuberosity fractures Coronoid process fractures

Radial head fractures
Forearm fracture-dislocations: 

Galeazzi, Monteggia, Essex-Lopresti

Scaphoid fractures Perilunate dislocation



Extratesticular hematocele is a collection of blood within the tunica vaginalis and is the most

common finding in the scrotum after blunt trauma. (Fig. 3)

The purpose of this poster is to describe the emergent conditions of male genitalia and

explain their key imaging findings.

Learning objectives

Background

Penile and scrotal emergencies are uncommon but require accurate and rapid diagnosis to 

establish the treatment and maintain fertility, hormonal activity and erectile function.

These emergencies include a wide range of pathologic conditions (Fig. 1). 
Penile and
Scrotal

Emergencies

Traumatic Infectious Vascular

Traumatic Emergencies

Scrotal and penile trauma is relatively uncommon but prompt diagnosis is essential to

preserve fertility and prevent ischaemic necrosis.

Testicular Rupture occurs when there is a breach of the tunica albuginea, a thick fibrous

layer surrounding the testis, with subsequent extrusion of the testicular parenchyma.

More than 80% of ruptured testes can be salvaged if surgical repair is performed

within 72 hours of testicular injury.

US shows a disruption of the echogenic lining of the testis (the tunica albuginea)

+/- heterogeneous echotexture within the testis and regions of avascularity

(Fig. 2)

A

B. Longitudinal gray-scale US image of left testis shows intratesticular hypoechoic region suggestive of

intratesticular hematoma.

Figure 2. Left testicular fracture and

intratesticular hematoma in a 22-

year-old man.

A. Longitudinal US image obtained

at a different level shows

discontinuity of the echogenic line

surrounding the testicle (arrow),

High-frequency ultrasound (US) with a linear transducer, gray-scale and colour

Doppler flow technique is the primary noninvasive modality for establishing an 

accurate diagnosis.

A testicular fracture indicates a parenchymal defect. 

US shows the presence of a relatively linear hypoechoic avascular area within

the testicular parenchyma +/- tunica albuguinea rupture.

Colour Doppler US plays an important role in the evaluation of testicular fracture since the

presence flow within the testicular parenchyma is indicative of salvageability.

Intratesticular hematomas are fairly common findings in blunt testicular trauma. (Fig. 2B)

The US appearance of a hematoma depends on the time that has elapsed

between the trauma and the ultrasound evaluation.

Follow-up US of all conservatively treated intratesticular hematomas is essential

because of the high incidence of infection, necrosis and to exclude a testicular

tumor. Colour Doppler can be used to differentiate hematomas from tumors.

B

a finding indicative of dehiscence of the tunica albuginea, and extrusion of blood and testicular parenchyma 

through the defect (*)

Acute hematocele is echogenic in appearance, whereas chronic hematocele is

more anechoic and can develop septa and loculations.

Emergency surgical evacuation of the extratesticular hematoma is necessary if it

causes compression on surrounding blood vessels and reduces blood flow, resembling

complete or partial torsion.

BA

Figure 3. 60-year-old man with scrotal hematoma due to motor vehicle accident.

A. Transverse gray- scale ultrasound image of left testis shows a scrotal hematoma.

B. Transverse bilateral colour Doppler image shows normal symmetric blood flow.

Trauma-induced testicular torsion is a well-known phenomenon and a surgical emergency. It

has similar sonographic characteristics to those of spontaneous testicular torsion.

Penile fracture occurs when one or both corpora cavernosa rupture, a result of a tear in the

tunica albuginea. Concomitant injury to the penile urethra is estimated to occur in 10%–20%

of patients and should be suspected if associated blood is seen at the urethral meatus or a

bilateral cavernosal injury is present.

US may show the exact location of the tear, which is seen as an interruption of

the tunica albuginea (which is seen as a thin echogenic line). (Fig 5.)

Figure 5. Penile fracture in a 40-year-old man. Transvers US

image shows disruption of tunica on right corpus cavernosum

(arrows). Left corpus cavernosum (arrowhead) and corpus

spongiosum are normal (star).

Epididymitis and Epididymo-orchitis represent the most common cause of acute scrotum,

and, if left untreated, may be complicated by abscess formation and testicular infarction.

In general, they are caused by retrograde bacterial infection from a lower urinary tract

infection.

Infectious Emergencies

US depicts an enlarged and hypoechoic epididymis compared to the

contralateral side.

The epididymal tail is involved before the body and head are affected which is important to

accurately diagnose an early infection.

An abscess has the appearance of a complex intra-testicular fluid collection without internal

vascularity, but peripheral hyper-vascularity. (Fig. 6)

Testicular infarction will be seen as a zone with absence of colour Doppler signal.

Figure 1: classification of Penile and Scrotal emergencies

• Hyperacute and acute hematomas isoechoic

• As hematoma evolves hypoechoic/anechoic and eventually decreases in size.

The most important role of ultrasound is to exclude testicular rupture.

Traumatic epididymitis is uncommon and its appearance in US is similar to that of infectious

epididymitis. It is the history of recent traumatic injury that suggests the diagnostic of a

traumatic epididymitis (Fig. 4)

A B

Figure 4. 30-year-old man

with traumatic left epididimitis due to sports injury.

Left epididymis is enlarged (B) in comparison to

the right epididymis (A). Colour Doppler image

shows increased vascularity within left epididymis.

Penile and Scrotal Emergencies, the Important Role of the Radiologist
N. Faure, A. Borrat, A. Pérez, JL. Reyes, L. Esteba, C. Garcia (*)

(*) Hospital Consorci Sanitari de Terrassa
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Figure 6. Left Epididymo-orchitis epididymal tail abscess and pyocele in a 72-year-old man with a 5-day history of

scrotal pain.

A. US image shows the left testicle with a heterogeneous echotexture and enlarged epididymis.

B. US image shows the left testicle with a heterogeneous echoestructure and a pyocele with echogenic septa

C. Colour Doppler US image shows increased blood flow in the epididymal tail and a lack of blood flow in the

central region (*), a finding consistent with abscess.

Fournier gangrene is a necrotizing infection that involves both superficial and deep fascial

planes. It constitutes a urologic emergency that must be recognized early because of its high

mortality, which ranges from 15% to 50%.

Most Fournier gangrene infections are polymicrobial, with a synergy between aerobic and

anaerobic bacteria.

Comorbid conditions that compromise the immune system (such as diabetes mellitus or

alcoholism) have been implicated as predisposing factors.

Computed Tomography (CT) may depict small amounts of gas in soft

tissues and fluid collections in the deep fascial planes (Fig. 7).

US is usually suboptimal.

Figure 7. Fournier gangrene in a 37-year-old man with

scrotal tenderness, fever, hypotension and tachycardia.

CT image shows gas in the posterior aspect of the scrotum

(arrow).

Vascular Emergencies

The testicular torsion is the torsion of the spermatic cord and it is a true surgical emergency,

with testicular viability directly related to the duration of ischemia.

The torsion of the spermatic cord initially results in testicular venous outflow obstruction,

subsequent engorgement, arterial obstruction and rapid irreversible testicular infarction,

normally within 6 hours of onset.

On US, grey-scale images can be unremarkable, particularly immediately after

onset of symptoms (Fig 8A). With progression of symptoms, the testis may

become heterogeneous or diffusely hypoechoic.

US might show a ‘‘whirlpool’’ like mass or acute change in the direction of the spermatic cord

which is a typical feature for spermatic cord torsion (Fig 8B and 8C).

Colour Doppler ultrasound is essential and requires careful comparison with the adjacent

normal testis. Absence of intratesticular colour Doppler signal is characteristic and expected;

however, both reduced and increased signal may be present depending on the stage of

torsion.

The testicle may become heterogeneous, enlarged, and hypoechoic, findings that suggest

nonviability. (Fig. 9)

Figure 8. Testicular torsion in a 15-year-old boy with a 2-hour history of sudden left scrotal pain.

A. Longitudinal colour Doppler US image shows a lack of blood flow in the left testicle (*), a finding consistent with

torsion. The echotexture in both testicles is symmetric, indicating early torsion. Right testicle (arrowhead) has a

normal blood flow

B. and C. US image with a ‘‘whirlpool’’ like mass, a typical feature for spermatic cord torsion

B C

Priapism is a prolonged penile erection not associated with sexual desire which results from

malfunction of normal penile outflow. Prolonged obstruction of venous outflow leads to

sustained high cavernous pressures, which may lead to irreversible ischemic changes and

permanent erectile dysfunction.

The radiologist plays an essential role evaluating the penile and scrotal emergencies in order

to offer a rapid diagnostic response, as well as, establishing an effective way of

communication with the surgeon to make therapeutic decisions.

In penile Mondor disease, thrombosis or thrombophlebitis is present in the superficial dorsal

vein of the penis. A cordlike lesion along the dorsum in the location of the dorsal vein is

palpable in patients with this disease.

Figure 10. Penile Mondor disease in a 32-year-

old man with a foreign-body sensation along the

dorsum of the penis. Sagital Doppler US image

shows a thrombosis of the superficial dorsal vein

of the penis.

Colour Doppler is an important tool in diagnosing the condition. It shows a lack

of blood flow and noncompressibilty of the dorsal vein, which indicates

thrombosis (Fig. 10)

Figure 9. Testicular torsion in a

nonviable testicle in a 10-year-old boy.

Colour Doppler US image shows a

lack of blood flow in the right testicle

(A). This testicle has a heterogeneous

echotexture. Left testicle is normal (B)

Usually, the cause of priapism is well-evaluated clinically. Doppler US may be 

used as an alternative to measuring blood gas levels. 

A B

Conclusions
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THE AIR THAT SHOULD NOT BE THERE: PNEUMOMEDIASTINUM, PNEUMOTHORAX AND

SUBCUTANEOUS EMPHYSEMA
AUTHORS: IOAN GEMESCU, ANDREI DOBREA, ANDREEA MARINESCU, FLORIN CHIRCULESCU, GHEORGHE IANA

UNIVERSITY EMERGENCY HOSPITAL OF BUCHAREST, ROMANIA

PNEUMOTHORAX

CLASSIFICATION:

ACCORDING TO ETIOLOGY:

• SPONTANEOUS

• IATROGENIC

• TRAUMATIC

• CATAMENIAL

ACCORDING TO PHYSIOLOGY:

• SIMPLE

• COMMUNICATING

• TENSION

PRIMARY SPONTANEOUS 

PNEUMOTHORAX:

• Usually occurs in thin, tall subjects; 

• Smoking and the male sex are also 

predisposing factors

• Typically occurs at rest

• The cause is believed to be a spontaneous 

rupture of a subpleural bleb/bulla

• Some believe „pleural porosity” is involved: 

an area of inflammatory elastofibrotic layer 

with increased porosity that replaces 

disrupted mesothelial cells at the visceral 

pleura, thus allowing the leakage of air into 

the pleural space

SECONDARY SPONTANEOUS 

PNEUMOTHORAX:

• Various respiratory disorders can be 

considered a cause: chronic obstructive 

pulmonary disease with emphysema, cystic 

fibrosis, tuberculosis, lung cancer and HIV 

associated Pneumocystis carinii

pneumonia

• Mechanism: direct alveolar rupture (as in 

emphysema or necrotic pneumonia), via 

the lung interstitium, or retrograde via the 

bronchovascular bundle and mediastinal 

pleura (pneumomediastinum).

!!! Primary pneumothorax has a recurrence 

rate close to 20 to 60% in the next 3 years 

after the initial episode

IATROGENIC PNEUMOTHORAX:

• Occurs as a result of a diagnostic or 

therapeutic medical procedure: lung nodule 

needle biopsy, tracheostomy, 

thoracocentesis, central venous 

catheterization, mechanical ventilation and 

positive pressure ventilation, nazogastric 

tube insetion, intercostal nerve block, 

transbronchial or pleural biopsy

• Most frequently when placing a subclavian 

central venous catheter without the use of 

ultrasound landmarks

• Differentials: myocardial infarction/ 

ischemia, pulmonary embolus, pericarditis, 

pleural effusion, pneumonia

An accumulation of air or gas in the pleural 

space (the space between visceral and 

parietal pleura of the chest cavity), which can 

impair with ventilation, oxygenation, or 

both. This condition can vary in its 

presentation from asymptomatic to life-

threatening

TRAUMATIC PNEUMOTHORAX:

• Most frequent

• As a result of blunt or penetrating chest trauma

• Complications: hemopneumothorax and tension 

pneumothorax

COMPLICATIONS:

• Conversion to tension pneumothorax

• Hypoxemic respiratory Failure

• Shock

• Respiratory arrest

• Cardiac arrest

• Empyema

• Re-expansion pulmonary edema

• Chest tube-induced arrhythmia

• Iatrogenic complications from needle 

decompression or thoracostomy procedure

TENSION 

PNEUMOTHORAX

• Most notable complication 

of any pneumothorax

• Life-threatening and 

requires immediate 

intervention

• The injured pleura forms a 

one-way valve, allowing air 

inflow with no outflow

RADIOLOGICAL SIGNS:

• Visceral pleural edge visible  as a thin 

white line

• No peripheral lung markings

• Radiolucency of the peripheral space

• Possible lung collapse

• Can be associated with 

pneumomediastinum and subcutaneous 

emphysema

• Mediastinal shifting is seen in tension 

pneumothorax

Spontaneous right sided 

pneumothorax in a 20 yo male, 

with no previous medical history

Right sided pneumothorax in a 

91 yo female after 

thoracocentesis

58 yo male fell from a height of 2m, resulting in left sided displaced rib fractures with 

intercostal muscle rupture, which in turn led to subcutaneous emphysema, 

pneumothorax and lung herniation

41 yo female involved in a car accident; the resulting rib fractures led to 

pneumothorax, pneumomediastinum and subcutaneous emphysema

SUBCUTANEOUS EMPHYSEMA

GAS FROM AN INTERNAL SOURCE:

• Pneumothorax

• Pneumomediastinum

• Pulmonary interstitial emphysema

• Oesophageal or tracheal perforation

GAS FROM AN 

EXTERNAL 

SOURCE:

• Penetrating trauma

• Iatrogenic

GAS DE NOVO:

• Gas producing

infections

DEFINITION AND RADIOLOGICAL SIGNS:

• Gas in the subcutaneous tissues

• Striated lucencies on the radiograph in the soft 

tissues that outline the muscle fibers

• Ginko leaf sign if around the pectoralis major

CLASSIFICATION



RADIOLOGICAL SIGNS:

• Gas anterior to the pericardium

• Ring around artery sign (gas around the pulmonary artery 

and its main branches

• Tubular artery sign (gas around the major aortic vessels)

• Double bronchial wall sign (gas outlining bronchial wall)

• Continuous diaphragm sign (air posterior to the pericardium)

• Extrapleural sign (air between pleura and diaphragm)

• Gas in the pulmonary artery

• In children: thymic wing sign (elevated thymus)

• In children: haystack sign (air crossing the superior 

mediastinum)

COMPLICATIONS:

• Tension pneumomediastinum

• Pneumopericardium

• Pneumoperitoneum

• Pneumoretroperitoneum

MEDIASTINITIS:

• A particular cause of air in the 

mediastinum

• Surgical emergency due to high 

mortality

• Most common causes: post-

surgical, esophageal perforation 

and descending necrotizing 

mediastinitis

IN TENSION PNEUMOMEDIASTINUM:

• Large amount of mediastinal air

• Compressed right atrium

• Flattened anterior cardiac contour

• Uplifted heart

• Distended inferior vena cava

• Flattened main bronchi

63 yo male in a car accident, resulting in rib fractures, 

subcutaneous emphysema, pneumothorax and 

pneumomediastinum; note the ginko leaf sign suggestive 

for air around the pectoralis major muscles

48 yo male with mediastinitis; note the presence of both air and fluid-like densities around the 

trachea and mediastinal vessels on the CT; also, air can be easily seen on the radiograph on 

both sides of the trachea
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66 yo female admitted to the ICU for an infectious pulmonary pathology; due 

to her rapid decline, intubation and artificial ventilation was necessary, which 

accidentally led to iatrogenic pneumomediastinum 

33 yo female with neglected asthma and excessive coughing which led to a moderate 

spontaneous pneumomediastinum

PNEUMOMEDIASTINUM

SPONTANEOUS 

Predisposing 

factors: tabacco and 

recreational drug 

use

SECONDARY

TRAUMATIC

• Penetrating abdominal/chest injuries

• Blunt injuries

NON-TRAUMATIC

• Child birth, asthma, COPD, sporting 

activities, inhalation of toxic fumes, the 

performance of vigorous Valsalva 

maneuver

PATHOPHYSIOLOGY:

• No obvious cause

• The increase of alveolar pressure causes 

them to rupture, therefore releasing air which 

in turn migrates through the peribronchial and 

perivascular sheaths to the mediastinum

• The abnormal increase of pressure in the 

mediastinum, which like the pleural cavity is 

subjected to low and negative pressure, 

causing air to dissect in between the 

mediastinal structures

A condition in which air is present in the mediastinum

CLASSIFICATION

IATROGENIC (endoscopy, 

bronchoscopy, tracheostomy , 

intubation, chest/abdominal surgery, 

central vascular access procedures, 

laparoscopic surgery)
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Extracardiac manifestations infective endocarditis in 

the different  imaging techniques used  in the  

Emergency Department. 

- To enumerate the main extracardiac complications of the left endocarditis attending to its frequency and  severity, illustrating it 

with iconography obtained in our emergency service.

•Learning objectives

LEARNING OBJECTIVES

BACKGROUND

CONCLUSION

FINDINGS

Diagnostic imaging plays a very important role in the early detection of extracardiac complications of left infective endocarditis. It is important 
for the radiologist to relate this entity and the different findings in the imaging studies, thus establishing a diagnosis and early treatment. 

Infective endocarditis is an infection that 

affects the valves and cardiac chambers.It is 

usually caused by a bacterial or fungal infection 

whose characteristic initial lesion is a 

vegetation.Although it can appreciate in healthy 

patients, it is more frequent in patients with 

prosthetic valves, congenital cardiopathies, 

valvular diseases or if they have suffered 

previous endocarditis.There is also an increase 

in the frequency of IV drug addicts. The 

incidence of this entity has increased (20% in 12 

years) associated with high mortality.

Authors: María Del Mar García Gallardo, Alba M. Castaño Ramirez, Ismael Salas Coronado, Rafael Ruiz, Alba Merchan Paez, Gabriela, Carolina Müller Bravo. 
Center: H. U.Virgen de la Victoria, Málaga

To make the diagnosis of 

the left side,it is important to 

demonstrate the presence of 

microorganisms in the 

blood and detect the 

vegetations (Image 1,2 Mitral 

endocarditis identifying vegetation on

native valve by Enterococo fecalis). 

Although,there are other 

tomographic and ultrasound 

findings that can make us 

suspect this entity.

Systemic complications: 
Systemic embolisms( 22 to 50%)at the level of the CNS, followed by 
the hepato-spleno-renal axis and at the MMII level (Image 8). Splenic
infarcts (image 9) stand out for their frequency(40%), evolving into 
abscesses in 5% of cases.

Neurological complications (25-40%). Caused by 

septic embolisms or subarachnoid hemorrhages due to 

mycotic aneurysm rupture.

Mycotic aneurysms. Infrequent 
complication. They mainly affect 
intracranial, visceral arteries, lower 
and  upper limbs.
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Image 3. Craneal CT without contrast.Occupation of parasagittal frontal sulci, 

pericallose cistern and both lateral sulci in relation to subarachnoid hemorrhage in 

patient with mycotic aneurysm. 

Image 4,5,6. Angio-CT Aneurysm of irregular saccular morphology of approx. 7 mm 

in diameter, in union of left A2-A3 segments, at the level of the pericallose and 

marginal bifurcation. 

Image 7a,b. Arteriography. Embolizationof the aneurysm by means of coils.







ReferencesCase 4

1 month follow-up CEUS shows a 

normal hepatic enhancement at s. 

VII, suggesting resolution.

4 days follow-up hepatic CEUS shows 

no enhancement at the s. VII area  (    ), 

without other complications associated.

4 days follow-up hepatic 

mode B US shows an 

hyperechoic area at s.VII (    ).

5 year old patient CT scan shows 

an hepatic intraparenchymal

hematoma at s. VII (     ).

Case 2

5 months follow-up 

CEUS shows linear 

residual images at the 

splenic middle pole.

15 days follow-up 

CEUS shows splenic 

lacerations (    ). 

Opacified splenic artery 

(     ) and good 

correlation with CT 

images.

13 year old patient CT scan shows a grade IV 

AAST spleen injury with large organ lacerations 

(      ) and hemoperitoneum (       ).

5 days follow-up B-mode US shows 

hypoechoic areas between the upper and 

middle spleen poles (      ). 

Case 3

5 days follow-up B-mode US of the right kidney shows 

hyperechoic areas at the upper and middle poles (     ).

5 weeks follow-up CEUS shows no renal 

filling defects and a normal parenchymal 

enhancement, suggesting  resolution.

5 days follow-up B-mode US shows no 

Doppler signal at renal middle pole (     ), 

corresponding to known renal lacerations. 

11 year old patient CT shows a grade IV AAST 

right kidney injury with deep lacerations (    ) 

and a large perirenal hematoma (      ).

Case 1

1 month  follow-up B-mode US shows an 

anechoic  area between both kidney poles.

1 month follow-up B-mode and CEUS show that both kidney poles are partially attached 

by their lateral edge (     ). The anechoic area does not enhance and corresponded to 

an urinoma (      ), which was successfully drained by minimally invasive therapy.

10 year old patient CT shows a grade V AAST 

injury with a shattered left kidney, lacerations (    ) 

and a large perirenal hematoma (    ).
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Figure 2.  Hepatic 

enhancement phases. 

a) Basal phase. 

b) Arterial/early portal 

phase with minimal 

hepatic enhancement.  

Note opacified portal 

branches (      ).

c) Portal phase with 

maximum hepatic 

enhancement. 

d) Late phase with residual 

contrast material.

Figure 3.  Spleen 

enhancement phases. 

a) Early arterial phase with 

an inhomogeneous 

enhancement.

b-d)  Late arterial, portal and            

late phase: homogeneous 

enhancement. 

Farmacokinetics and vascular phases

Ultrasound contrast consists in a suspension of gas microbubbles (sulfur hexafluoride, 
perfluorocarbon) encapsulated in a phospholipid. Its administration is performed by a peripheral 
venous access, usually in the arm (min 22G) at a dose of 0.03ml / kg. Its elimination, unlike other 
image contrasts, is respiratory.
Contrast material will be distributed on the organs and different phases will be obtained: arterial, 
parenchymatous and late/wash-out.

Figure 1.  Renal 

enhancement phases. 

a, b) Arterial phases with 

cortical enhancement. 

c) Late arterial/early wash-

out phase with medullar 

enhancement 

d) Wash-out phase with a 

opacified renal vein (      ).

Background

Ecographic contrast in pediatrics has only been approved for the study of focal liver lesions and 

vesicoureteral reflux [1,2]. Nevertheless, clinical evidence in adults suggests it can be a useful tool in 

the evaluation of intraabdominal solid organ lesions [3-5]. 

The most extended use of ultrasound in polytraumatized patients is ecoFAST due to its high sensitivity 

in the identification of intra-abdominal free fluid [6,7], but has a low sensitivity in the assessment of solid 

organ injuries [8].

Multidetector CT presents both a high sensitivity and specificity in the solid organ polytraumatized 

injuries [9], with the ionizing radiation use inconvenient.

In the pediatric polytraumatized context contrast enhanced ultrasound (CEUS) has proved a high 

sensitivity in the diagnosis and follow-up of solid organ lesions, presenting some advantages over 

mutiphasic CT [10]:

 The absence of ionizing radiations. Radioinduced cancer risk is up to 10 times higher in children.

 It’s safe in terms of toxicity. Adverse reactions are very rare (0.014 %) [11], and usually mild. CI are 

scarce.

 It allows to make a real-time assessment of the vascular phases of solid organs.

 Sedation is not required.

 Repeated imaging can be performed.

In our center CT imaging is the choice technique at the acute moment of trauma and  we currently use 

CEUS in the follow-up of traumatic injuries that are managed conservatively in order to ensure its 

resolution or detect any associated complications, such as pseudoaneurysm [12]. Follow –up with 

CEUS would be related to a decrease in resting time and hospitalization and a earlier hospital 

discharge (currently under divulgation process).

We consider very important to emphasize that, in the acute moment, B-MODE ULTRASOUND CAN 

UNDERESTIMATE MULTIPLE ORGAN INJURIES.

Some examples of its utility are shown as clinical cases below.
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Assessment of traumatic solid organ lesions in children with
contrast enhanced ultrasound (CEUS)

Costilla Frias M, Beltran Salazar VP, Brun Lozano N, Martin Martinez C, Artacho Rodriguez MI

Parc Taulí Hospital Universitari, Sabadell. Barcelona, Spain.

Learning objectives: reviewing the utility of CEUS in the follow-up of traumatic solid organ lesions in children.

Conclusions: CEUS has been proved to be a useful tool and highly sensitive in the follow-up of traumatic solid

organ lesions. It has several advantages over multiphasic CT, been a radiation free, child-friendly and not

requiring sedation technique, which allows repeated imaging. These features make CEUS a very useful

technique for the follow-up of this type of lesions.



1. LEARNING OBJETIVES

 Learn differential diagnosis of right lower quadrant pain.

 To know the ultrasound (US) and computed tomography (CT) typical images of each pathology.

2. BACKGROUND

Abdominal pain is one of the most common causes of a patient visit to the emergency department.

Many times the final diagnosis is unspecific abdominal pain. However, acute appendicitis remains the

main cause of right lower quadrant abdominal pain that requires surgery. Its high frequency impacts

on a wrong approach in other pathologies that course with similar symptoms.

In this poster we review a series of cases to analyze the differential diagnosis of right lower quadrant

abdominal pain.

3. FINDINGS/PROCEDURE

Numerous entities can courses with right lower quadrant abdominal pain. According to its origin they

have been classified in gastrointestinal causes (ileal and cecal) and non-gastrointestinal causes

(gynecological, genitourinary and perivisceral).

GRASTROINTESTINAL CAUSES: COMMON DISEASES

First image test that we use to perform in a suspicion of appendicitis is an US. However, in other

pathologies it would be necessary to complete the study with a CT.

A. INFLAMMATORY BOWEL DISEASE

CROHN’S DISEASE (CD):

Colonic involvement is less frequent that of the terminal ileum. On CT it can be seen a wall thickening

>1-2 cm of patchy distribution, the “double halo sign" (mucosal enhancement after administration of

intravenous contrast with concentric haloes of low density), the “comb sign" (hyperemic thickening of

the rectus vessels) and inflammatory changes of regional mesenteric fat. In advanced stages,

stenosis, fistulous trajectories and extraparietal abscesses can be observed (figure 1).

ULCERATIVE COLITIS:

Similar to the CD but with no terminal ileum involvement, with a less pronounced parietal thickening

(about 7-8 mm) and continuous extension through the colon that respects the external intestinal wall,

which presents a smooth morphology. Pseudopolyps can be present.

B. DIVERTICULITIS

Diverticulitis usually affects the descending and sigmoid colon been small bowel and ascending colon

diverticulitis rare entities. In the CT we can find one or multiple structures of saccular aspect that

emerge from the colonic wall (diverticula), with a circumferential and asymmetric thickening of the

affected colon portion and inflammatory changes of the adjacent pericolic fat (figure 2).

DIFFERENTIAL DIAGNOSIS OF RIGHT 

LOWER QUADRANT ABDOMINAL PAIN IN 

THE

URGENCY: NOT JUST ACUTE 

APPENDICITIS

C. INFECTIOUS CECOILEITIS

The images are similar to those of CD, but cecal involvement is always very important.

GASTROINTESTINAL CAUSES: ILEUM

A. MECKEL’S DIVERTICULITIS

It usually manifests in children under 2 years (being infrequent in adults), so the first approach is by

US, finding a normal appendix with a tubular image with "Bowel signature" in bag bottom connected

and dependent on terminal ileum, non-compressible and with rarefaction of adjacent mesenteric fat. In

CT we can find said diverticulum with thickened enhancing walls and surrounded by inflammatory

changes of the adjacent fat.

B. INVAGINATION

Intussusception is also a typical pathology of pediatric age, so its management will be done by US (in

adults it is infrequent and we should suspect underlying intestinal lesion). It usually presents as

multiple concentric rings hypo and hyperechogenic variable depending on the extent of the edema

(the “target sign”). The “pseudo-kidney sign" may also occur, with the appearance of a reniform

pseudomasa of one loop inside another (> 5 cm long). Free peritoneal fluid is also not uncommon (in

large quantities, suggestive of perforation) (figure 3).

GASTROINTESTINAL CAUSES: CECUM

A. ACUTE APPENDICITIS

In the US it is presented as a tubular structure with a blind end and coming from the base of the

cecum, with a diameter > 6 mm, aperistaltic, non-compressible and, with increased flow on Doppler).

It is accompanied by inflammatory changes of the periappendiceal fat with or without the presence of

adjacent pericecal liquid collections. It is confirmatory to visualize an appendicolith inside the

appendix. In the CT, the distended appendix will appear, with mural thickening and enhancement of its

walls, surrounded by adjacent inflammatory changes.

B. ISCHEMIC COLITIS

It should be suspected when we find a concentric thickening of the colon wall >10 cm. On US there

will be a weak or absent color Doppler flow in the affected area. CT findings are variable, depending

on the time of onset of ischemia. Initially, edematous loops will be seen with parietal thickening, with

some enhancement of the wall of the intestinal loops. If the ischemia persists, vasoconstriction will

occur, which will be reflected as an absence of the enhancement of the loops, which will progressively

distend when the peristalsis ceases. Ischemia may progress to necrosis, with intestinal pneumatosis,

gas in portal territory and even extraluminal (signs of extreme severity).

C. TYPHLITIS

Cecum infection that occurs in neutropenic patients with severe immunosuppression. The findings are

similar to those of inflammatory colitis, but may also show signs of ischemia.

D. CECAL VOLVULUS

The first diagnostic approach is performed with a simple radiograph. The findings in conventional

radiography are: a disproportionately dilated loop with parietal haustras in the left

hypochondrium/epigastrium and a single hydro-air level (that corresponds to the cecum in ectopic

location). On CT, the findings are the “coffee bean sign” (which represents the distended cecum on

ectopic location) and the “whirl sign” (or rotation of the intestinal loops around the mesenteric vessels).

The “bird beak sign” may also be present and describes the sharpening of the intestinal loop in the

vicinity of the obstruction zone. The retrograde dilation of small bowel loops, the absence of air in the

left hemicolon and the occupation of the right lower quadrant by small bowel loops will help us in the

diagnosis. In complicated cases there may be signs of ischemia.

NON-GASTROINTESTINAL CAUSES: GYNECOLOGICAL

US is usually the imaging technique of choice for the evaluation of female pelvic pathology. However,

given that in some cases the ultrasound findings are very nonspecific, it is possible that the study is

completed with a CT scan.

A. ECTOPIC PREGNANCY

Usually of tubal location, when we find a cyst/complex mass. Other signs are the “tubal ring sign”

(presence of an echogenic ring surrounding the non-ruptured ectopic pregnancy) or the “ring of fire

sign” (marked increase in color Doppler flow is observed surrounding the gestational sac). At the

uterus we will find a decidual endometrium thickened and hyperechogenic, with absence of

gestational sac in its cavity. Free fluid in the pelvis will also be observed, with altered echogenicity if it

has complicated with a hemoperitoneum.

I Pérez Saus, D Caldevilla Bernardo, J Rubio Medina, I Donoso Esteban, A 
Ibáñez Ibáñez, Á Fernández López
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Inflammatory bowel disease 

(Crohn’s disease, ulcerative colitis)

Ectopic pregnancy Nephrolithiasis Epiploic

appendicitis

Diverticulitis Hemorrhagic 

ovarian cyst

Pyelonephritis Omental infarct

Infectious cecoileitis Ovarian torsion Mesenteric 
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Meckel’s
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Acute 

appendicitis

Pelvic inflammatory 
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Abdominal wall 
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Fig 1. Axial contrast-enhanced CT

of a reagudization of a Crohn's

disease. On distal ileum (head

arrows) there are changes of

chronic inflammation such as

parietal fat infiltration, parietal

thickening and stenosis areas. As

signs of acute inflammatory activity

it can be seeing an increase in

vascularization with increased

peripheral enhancement and

locoregional fat haziness.

Fig 2. Axial contrast-enhanced CT image

of an acute diverticulitis. In the hepatic

flexure, the presence of a diverticulum

with parietal increased enhancement

(head arrow) was observed, with parietal

thickening of the adjacent ascending

colon and minimal bands of free fluid

with rarefaction of locoregional fat

(arrow).

Fig 3. US image showing intestinal

intussusception. Adjacent to the liver

(L) it can be seen a rounded formation

that corresponds to the target sign

(arrow). The appearance is generated

by concentric alternating echogenic

and hypoechogenic bands. The

echogenic bands are formed by

mucosa and muscularis whereas the

submucosa is responsible for the

hypoechoic bands.



B. OVARIAN HEMORRHAGIC CYST

US findings are very variable. In acute hemorrhage, the cyst will be predominantly hyperechogenic,

which may even have the appearance of a solid-looking mass, with a smooth posterior wall and

posterior reinforcement. In evolved cysts a reticular pattern can be observed, with interwoven lines

inside (fibrin bands), low level interior echoes and a wall with an angled concave outer margin (sign of

retraction).

C. OVARIAN TORSION

US signs are variable depending on the duration and degree of vascular compromise and whether

there is an underlying adnexal mass or not. The most frequent is the presence of multiple cortical

follicles in a hypertrophied ovary with decreased / absent flow in ovary affected by color Doppler and

with variable amount of free fluid in cul-de-sac. As signs of involvement of the vascular pedicle we find

the target appearance of the same, a tubular or ellipsoid structure with heterogeneous internal echoes

or the “whirlpool sign” by the color Doppler (figure 4).

D. EPI

We usually find free peritoneal fluid with a thickening of the endometrium, which shows an increase in

flow in the Doppler. As general findings in the CT we find the thickening of the uterosacral ligaments,

effacement of the fascial planes, loss of definition of the uterine border, free fluid in cul-de-sac,

inflammatory changes of the pelvic fat, reactive lymphadenectomy and signs of peritonitis such as

peritoneal enhancement and thickening and enhancement of the fascial planes. In complicated cases

we can find uterine tubes of increased diameter (> 5 mm), with liquid content of different echogenicity

(depending on whether we are facing a hydrosalpinx or piosalpinx) (figure 5), and even complex

collections with septa and fluid-liquid levels (tuboovarian abscesses) .

E. ENDOMETRIOMA

Variable findings due to the time of bleeding. The typical image is that of a cyst with fine echoes in its

interior and small hyperechogenic parietal areas. It can be seen as simple cystic lesions, such as

multiloculated cystic masses with mural thickening that give them a "malignant“ appearance.

F. OVARIAN VEIN THROMBOSIS

It is more frequent thrombosis right-sided. CT shows an enlarged caliber of the ovarian vein, with

enhancement of its walls and a low attenuation defect of repletion, corresponding to the thrombus. It

may be associated with some ipsilateral adnexal thickening.

NON-GASTROINTESTINAL CAUSES: UROLOGICAL

A. NEPHROLITHIASIS

On simple abdominal radiograph, appears as a radiopaque image in the kidney or in the theoretical

location of the ureters. However, in some cases lithiases will be radiotransparent.

In CT, they are seen as high-attenuation foci (figure 6), which may condition an hydronephrosis. US

will be useful to assess the presence of hydronephrosis and possible complications, but it is relegated

as an imaging technique in the emergency, as it is very limited locating the lithiasis.

B. PYELONEPHRITIS

In US we found an increased renal size of abnormal ecotexture, with loss of corticomedullary

differentiation that may associate poorly defined masses (echogenic, hypoechoic or mixed

echogenicity). In more extreme cases we can find gas within the renal parenchyma. In CT we can find

wedge-shaped areas with a mottled decrease in parenchymal enhancement as well as a striated

pattern of linear densities alternately increased or decreased in their enhancement, (figure 6) band

densities in perirenal fat and thickening of the renal fascia as inflammatory changes. In complicated

cases, phlegmons may appear as poorly defined masses with a low speckled density.

NON-GASTROINTESTINAL CAUSES: PERIVISCERAL

A. EPIPLOIC APPENDICITIS

The inflammation of epiploic appendages is usually caused by torsion or thrombosis of their vessels.

In US we see an hyperechoic oval mass located at the point of maximum pain, non-compressible and

with no central Doppler flow. On CT it is shown as an oval paracolonic lesion <5 cm, fat density (the

epiploic appendix), surrounded by a well-defined hyperdense ring (corresponding to the serosa of the

inflamed epiploic appendix), with inflammatory changes of the adjacent fat.

B. OMENTAL INFARCTION

Ultrasonographically, an ovoid echogenic mass is observed in the right hemiabdomen, at the point of

maximum pain with absence of alteration of the underlying intestine. As findings on the CT we found a

lesion of triangular morphology, solitary, well delimited, with heterogeneous density and fat, with a

concentric wheel pattern in a large omentum location.

C. MESENTERIC ADENITIS

Entity questioned, refers to the increase in volume of the mesenteric lymph nodes, associated or not

to ileitis when an inflamed appendix is not observed. It may also present an increase in the Doppler

signal in the mesenteric vessels.

D. ABDOMINAL WALL INJURIES

The hematoma of the anterior rectus muscle can mimic similar symptoms to acute appendicitis. On

CT, we will see a rectus abdominis muscle enlarged, with a fusiform mass of high attenuation

corresponding to the hematoma itself. Progressively the mass will lose attenuation (figure 7).

4. CONCLUSION

Although appendicitis is the main cause of right lower quadrant abdominal pain, it is important to have

in mind other entities that course similarly. An extensive knowledge of these diseases could avoid a

delay on the diagnosis and its future complications in these patients.
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Fig 4. US image representing ovarian torsion. Mixed mass, predominantly solid, of

approximately 10 cm with peripheral cystic formations, that seems to depend on the right

adnexa. It presents a decreased venous flow in the color Doppler.

Fig 5. Coronal contrast-enhanced CT image

representative of pyosalpinx.

An increased uterine size (U) can be seen,

with a right fallopian tube thickened with a
hypointense fluid inside (head arrow).

Fig 7.Coronal dynamic CT angiography. Important aumented diameter of right anterior rectus

muscle (H). In the portal phase (right picture) it can be seen an extravasation of contrast (arrow)

that corresponds to a point of bleeding inside the hematoma. A right hip prosthesis it can be

seen, which artifacts the study.

Fig 6. Coronal contrast-enhanced

CT image representative of

pyelonephritis.

An atrophic right kidney with a

striated pattern of increased and

decreased enhancement. In

posterior pararenal zone it

appears an abscessed collection

(A) secondary to the infectious

process. It also presents a

nephrolithiasis (arrow).



ISCHEMIC STROKE MIMICS: FINDINGS AT CT PERFUSION 
G. Elizundia, M. Legorburu, P. Diez, JJ Gomez, M. Grau, E. Morales. Hospital Universitario Basurto.

•Upstream Flow Limitation

Perfusion asymmetry in the setting of stenosis is difficult to evaluate. It can be unclear whether changes 

in perfusion reflect acute ischemia, slow collateral flow, or a combination of the two. It is known that 

carotid artery stenosis changes the time to the maximum of the tissue concentration time curve. This is 

accompanied by variable changes in CBF and CBV (figure 2 and 3). Poststenotic areas may mimic or 

overestimate areas of acute ischemic penumbra. The radiologist should always review the CTA images 

to detect possible arterial stenoses or occlusions that may cause delay or dispersion of the bolus of 

contrast material. 

•Vasospasm

CTP can be abnormal in vasospasm, expressed as areas of hypoperfusion, mimicking areas of 

penumbra in the setting of acute stroke syndrome (figure 4). The radiologist interpreting CTP must be 

aware of subarachnoid hemorrhage seen on non-contrast CT. Nevertheless, significant perfusion 

abnormalities in the setting of vasospasm should be considered at-risk territories similar to what is 

seen in the ischemic penumbra. CTP has also been used to evaluate the therapeutic effect of intra-

arterial and vasodilators intravascular stent placement.

•Vasospasm due to Posterior reversible encephalopathy syndrome (PRES)

Posterior reversible encephalopathy syndrome (PRES), is a constellation of symptoms caused by 

reversible ischemia most commonly of the posterior cerebral vasculature, thus affecting the parietal-

occipital region. Still, other vascular territories can be affected in PRES. Hypertension (HTN) is the most 

commonly identified cause of PRES, followed by medications, eclampsia and, systemic factors. Usually, 

it is a reversible phenomenon, PRES can present with focal neurologic deficits, mimicking a stroke. 

Since there is hyperperfusion the CBF and CBV could be elevated, and TTP will be delayed (figure 5) 

• Review the role of CT perfusion in acute brain infarction. 

• Recognize the false penumbras to avoid unnecessary fibrinolytic therapies. 

LEARNING OBJECTIVES

BACKGROUND

Stroke imaging serves two purposes: first, to diagnose or confirm the stroke and, second, to assess the 

amount of potentially salvageable brain tissue and irreversibly infarcted tissue. 

Multimodal CT evaluation combines noncontrast CT (NCCT), perfusion CT (CTP), and CT angiography 

(CTA). 

NCCT remains the first-line imaging technique for differentiating hemorrhagic and ischemic stroke and 

identifying other etiologies for altered neurologic status. It is also used to detect signs of established 

infarction.

CTP is employed to assess the extent of salvageable ischemic brain tissue, (the penumbra) from 

irrevocably damaged infarcted brain (the infarct core).

CTA can depict the occlusion site, help grade collateral blood flow, and help characterize carotid 

atherosclerotic disease. 

Neurological deficits because of acute ischemic stroke are often strongly suggestive of the diagnosis, 

but there are numerous conditions that may present with symptoms similar to acute ischemic stroke. We 

briefly highlight the utility of PCT in the evaluation of the most common stroke mimics.

NORMAL PERFUSION PATTERN 

CTP parameters that are commonly calculated by commercially available postprocessing software 

platforms include cerebral blood flow (CBF), cerebral blood volume (CBV), the time to peak 

enhancement (TTP), time to the maximum of the residual curve (Tmax), and mean transit time (MTT).

In normal perfusion, there is symmetric perfusion with higher CBF and CBV in gray matter compared 

with white matter, reflecting the physiologic hemodynamic differences between these tissues.

Infarct core typically has a low perfused CBV, while ischemic penumbra has a delayed TTP, Tmax and 

MTT.

CBV is the volume of blood available per unit of brain tissue and is usually measured as milliliters per 

100 gm of blood.

TTP refers to the time taken by the contrast to achieve maximum enhancement (HU value) in the 

selected region of interest (ROI) before its value starts decreasing. 

Tmax are maps of the time to peak of the residue function, generated by deconvolution of the tissue 

concentration over time curve with use of an arterial input function from the contralateral middle cerebral 

artery. Often time to peak (TTP) or Tmax are used for the estimation of hypoperfused volume. 

Compared to TTP parameter, Tmax has the advantage of a reduced dependence on bolus shape and 

cardiac output.

MTT is measured in seconds and defined as the average amount of time it takes blood to transit through 

the given volume of brain. 

CBF is measured in units of milliliters of blood per 100 g of brain tissue per minute and is defined as the 

volume of flowing blood moving through a given volume of brain in a specific amount of time

ISCHEMIC PENUMBRA 

•Acute ischemia

Ischemic brain tissue in which the TTP, Tmax or the MTT is increased and the CBV is normal or slightly 

decreased has been referred to as an ischemic penumbra (figure 1) . In the setting of acute stroke, the 

presence of an ischemic penumbra is an indication that thrombolytic therapy may be beneficial. 

PENUMBRA WITHOUT DEFINITE ACUTE ISCHEMIA

Knowledge of these false ischemic penumbras is critical in the interpretation of perfusion studies 

because asymmetry could mimic cerebrovascular pathology.

Figure 2. 77-year-old man with a change in mental status. NCCT findings (not shown) showed 

chronic infarcts in the right parietal and occipital regions. There is prolonged TTP (A) in the right 

MCA territory with relatively preserved CBV (B). C: CTA reveals right ICA occlusion at its origin 

(arrowhead) with opacification of Circle of Willis (arrow). 

FINDINGS

Figure 1. A 59-year-old man who presents with right sided weakness and dysarthria, onset one hour

prior. NCCT shows focal increased density of the left middle cerebral artery (red arrowhead), and a 

filling defect within the left proximal M2 segment on CTA (red arrow). ) Axial CT perfusion maps show 

a region with increased Tmax (C) and normal cerebral blood volume (D), findings suggestive of an 

ischemic penumbra. 

Figure 3. A 65-year-old woman with a change in mental status. NCCT (not shown) was normal.  

There is increased CBV (A) and prolonged Tmax (B) and MTT (C) in the left MCA territory. CTA (D, E) 

shows preoclusive stenosis of left ICA.

Figure 4. Perfusion deficit in the left MCA territory, and both ACA territories with decreased CBV (A) 

and delayed Tmax (B). NCCT (C) showed HSA in the right hemisphere (red arrow), intraventricular

hemorrhage (red arrowheads) and mild hydrocephalus, secondary to an intracranial aneurysm, 

embolized 24 hours before (blue arrow in D). There was a reduction in the diameter of the left ACM, 

and of the right ACM bifurcation on CTA (D) suggesting vasospasm (red circles). Findings were 

confirmed by arteriography. 

BACKGROUND



CTP allows the differentiation of ischemic areas that are at risk for infarction from areas of current 

infarction. 

Knowledge of patterns and causes of false penumbras may help avoid costly errors in treatment.

•Complicated migraine
The clinical features and perfusion abnormalities that evolve with time. The Patients who undergo any 

type of perfusion imaging during an aura demonstrate hypoperfusion (figure 6), whereas during the 

headache phase characteristically show hyperperfusion.

• Reperfusion phenomenon masking acute and subacute infarcts
This phenomenon has been called luxury perfusion, which can occur in both treated and untreated 

infarcts, and it  can eventually progress to infarction. Early revascularization through leptomeningeal 

collateral vessels can cause hyperperfusion. In the early acute stage tends to last a short time and has 

been associated with better prognosis. If it persists into subacute stages of ischemia, it indicates a less 

favorable prognosis.

•Tumor mimicking acute stroke
Because of neoangiogenesis they can have high CBV, CBF and decrease in MTT and TTP, leading to 

asymmetry (figure 9). If the clinical diagnosis of brain tumor is not known, these changes can be 

confusing for an inexpert reader.

•Vascular malformations
Brain PCT shows different patterns of perfusion abnormalities in patients with brain vascular 

malformations.  Arteriovenous malformation (AVM) show increased CBF and CBV with decreased MTT 

in the nidus.  

Dural Arteriovenous fistula (dAVF) usually show increase of MTT and CBV denoting the venous 

congestion.

•Aura phase of migraine

Migraine with aura is a common neurological disorder, and differentiation from transient ischemic attack 

or stroke based on clinical symptoms may be difficult. Migraine aura is usually associated with a 

perfusion deficit not limited to a specific vascular territory, with increased TTP and decreased CBV 

(figure 6). Thus, PCT alterations restricted to a single vascular territory may be regarded as atypical for 

migraine aura and should be always be interpreted in conjunction with clinical history, unenhanced CT 

and CTA findings. 

•Interictal phase of seizure
Seizure can be a clinical diagnostic dilemma because status epilepticus and postictal paralysis are both 

mimickers of acute stroke, and to further complicate matters, seizure can be a presenting symptom of 

cortical stroke. Focal post-ictal hypoperfusion, with prolonged TTP and decreased CBV (figure 7).. 

Although these findings are similar to those observed for ischemic stroke, they may be differentiated by 

recognizing that the perfusion alterations related to seizure do not correspond to arterial vascular 

territories. Rather, the PCT abnormalities after a seizure tend to involve the cortical gray matter, while 

sparing basal ganglia and the white matter.

HYPERPERFUSION LEADING TO ASYMMETRY AND CLINICAL MIMIC OF 

ACUTE STROKE

It is not only important to correctly diagnose the cause of hyperperfusion, but one has also to be careful 

that these should not be erroneously identified as contralateral areas of hypoperfusion and acute 

infarction.

•Ictal phase of epilepsy
As mentioned before, in acute clinical setting, symptoms of seizure disorder and acute ischemic stroke 

can sometimes overlap. CTP may show asymmetric perfusion with ictal areas of hyperperfusion (figure 

8).

CONCLUSION 
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Figure 7. 70-year-old man with seizures and posterior sensitive 7th cranial nerve alteration. NCCT and 

CTA findings (not shown) were normal.  There is prolonged Tmax (A, B, C) in the right parietal-

temporal area with preserved CBV (D, E, F). Findings were compatible with the patient's epileptic 

postictal status.

Figure 8. 60-year-old man 

with seizures and  Todd's

paralysis.. NCCT and CTA 

findings (not shown) were 

normal. There is increased 

CBV (A) with slightly 

decreased TTP (B) in the left 

parietal-occipital region

Figure 9. A 86-year-old male presented with acute left limb weakness . NCCT  showed a lesion in the

corpus callosum (red arrows) with increased CBV (A, C), and a necrotic area with peripheral 

enhancement on CTA (E, F). Histopathologic examination revealed glioblastoma.

Figure 10. 60-year-old woman with global aphasia. NCCT (A) shows effacement of sulcus in the left 

parietooccipital area and increased CBV (red circle in B). C: CTA reveals anomalous vascular 

structures in the same area (red circle in C). Posterior studies revealed dural AV fistula.

Figure 5. A 67-year-old man with suspected acute vertebrobasilar ischemia. His admission blood 

pressure was 221/114. CTP demonstrated delayed Tmax (A) with preserved CBV (B) in bilateral 

occipital and frontal lobes. NCCT findings (C) were normal. No evidence of a diffusion restriction was 

seen on diffusion-weighted MR images (not shown). Symptoms improved after taking 

antihypertensive medication.

Figure 6. A 15-year-old man with hemiparesis and headache. CTP showed prolonged TTP (circle in 

A) with slightly decreased CBV (circle in B). NCCT (C) and CTA (not shown) were normal. Symptoms

fully recovered in two hours. 



Cholesteatoma and its complications: what should we know?
Carla Atienza Sentamans, Adela Rodriguez-Fuentes, Martin C. Germany Rozas, Glenis Nieves Perdomo, Ignacio González 

García, Sergio Pitti Reyes

Learning objectives

I. Describe imaging findings of cholesteatoma and its several complications

II. Emphasize the importance of suspecting this pathology and its lifethreating complications

Background

The term cholesteatoma refers to a keratinized epithelial collection in the middle ear or the mastoid. Despite it is a 

benign process its behavior is aggressive. It can be congenital or acquired. Acquired cholesteatoma is classified into 

primary and secondary, being the last one the most frequent.

Findings/procedure

Typical imaging findings of cholesteatoma are soft tissue mass in Prussack´s space and bone erosion (scutum most 

common).

The vast majority of acquired cholesteatomas develop as a result of chronic middle ear infection and are usually 

associated with perforation of the tympanic membrane. Pseudomona aeruginosa and Staphylococcus aureus are the 

most commonly isolated aerobic bacteria in those cases.

Clinical presentation usually consists of conductive hearing loss,  but we can suspect it in patients with a history of 

chronic suppurative otitis media.

An acute early diagnosis is mandatory due the severity of the complications that can occur, which include:

Mastoiditis and head and neck abscess

Perilymphatic and cochlear fistulas

Labyrinthitis, petrous apicitis and facial nerve dysfunction

Intracraneal complications like thrombophlebitis of the sinuses, meningitis and intraparenchymal abscesses

Conclusion

I. Cholesteatoma can be cause and  consequence of chronic media otitis

II. We must be careful in those patients especially if there is headache or meningeal signs pointing to a 

possible intracraneal complication of the process
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PNEUMOTHORAX
SOMETHING MORE THAN BULLAE

Table 1. Causes of secondary pneumothorax

COPD

Emphysema

Asthma

Infectious diseases

Tuberculosis

Pneumocystis jirovecii

Necrotizing pneumonia

Fungal

Interstitial lung disease

Langerhans Cell Hystiocitosis

Lymphangioleiomyomatosis

Sarcoidosis

Idiopatic Pulmonary Fibrosis

Pleuroparenchymal Fibroelastosis

Neoplasms

Lung cancer

Metastasis

Connective tissue/autoinmune diseases

Rheumatoid Arthritis

Sjögren Syndrome

Birt-Hogg-Dube syndrome

Congenital malformations

Others

Catamenial

Cystic Fibrosis

BACKGROUND

Anatomical reminder

Pulmonary pleura is a mesodermic membrane composed by an external (parietal pleura) and

an internal (parietal pleura) layers. There is a virtual space between them: the pleural cavity.
Pressure inside the pleural cavity is negative, a fact that facilitates lung expansion.

Definition

Pneumothorax is a relatively frequent entity. It’s defined as the presence of air or gas in the

pleural cavity, which changes negative intrapleural pressure and produces entrance of intra-
alveolar air into pleural space, tending to a passive pulmonary collapse.

Its clinical manifestations are diverse and related to the degree of pulmonary collapse, as well
as to patient’s previous respiratory status.

The most common clinical presentation consists in pleuritic chest pain, dyspnea and vegetative
symptoms.

Types of pneumothorax

Any circumstance that alters the integrity of either of the two pleural layers can produce a

pneumothorax. According to their etiology they are divided into spontaneous (SP) and acquired
pneumothorax (AP).

SP (primary or secondary) occurs without a traumatic or iatrogenic cause justifying it.

A. Acquired pneumothorax. 

1. Traumatic (open/closed). 

2. Iatrogenic: caused by a medical procedure (at chest, neck or upper abdomen). 

3. Barotrauma

B.   Spontaneous pneumothorax.

1. Primary: with unknown underlying lung disease, as a consequence of a bullae or bleb 

rupture. It’s more frequent in males, between the third and fourth decade of life, and in 

the right hemithorax. Smoking is a predisposing factor.

2. Secondary: occurs as a complication of an underlying lung/pleura disease (Table 1).

A 37-year-old man with 1 month cough and

fever.

a) Chest X-Ray shows multiple gas-fluid

levels, suggesting hydropneumothorax.

a

b

*

b) CT shows a hypodense middle lobe

condensation with a cavitation (*),

communicated with pleural cavity ( ).

The diagnosis was necrotizing

PNEUMONIA with bronchopleural fistula

caused by STAPHYLOCOCCUS AUREUS.

c) CT shows a right lower

lobe consolidation with a

cavitary lesion inside it,

and an ipsilateral pleural

effusion (pneumothorax

was drained by a pleural

drainage tube).

a b

c

A 55-year-old man with a

PNEUMONIA caused by

LEGIONELLA.

a) Chest X-Ray shows a right

basal consolidation.

b) Chest X-Ray: development of a

superimposed radiolucent

image and an ipsilateral

hydropneumothorax.

A 49-year-old woman suffering a PNEUMOCOCCAL

PNEUMONIA was staying at ICU.

a) Chest X-Ray shows right pneumothorax with apical

pleural thickening ( ) and bibasal alveolar infiltrates.

b-d) CT shows a pulmonary consolidation with cavitary

lung lesions (*) and a middle lobe bronchopleural fistula

( ), a right hydropneumothorax and bibasal ground

glass opacities. All these findings are caused by the

pulmonary infection.a

*

*

b

*

c d

Costilla Frías M, Lorite Diaz N, Andreu Magarolas M, Castañer González E, Gallardo Cistaré X, Mata Duaso JM.

Hospital Universitari Parc Taulí , Sabadell. Barcelona, Spain.

LEARNING OBJECTIVES
Reviewing the causes of spontaneous pneumothorax (SP), focusing on radiological findings that could suggest an etiological diagnosis.

FINDINGS

d

A 26-year-old woman diagnosed with

TUBERCULOSIS.

a-c) The disease evolution is shown in

these consecutive radiographs during 1

year (from the diagnosis till the end of the

treatment), with progressive development

of large bullae/pneumatoceles and a

pneumothorax.

d-e) CT shows multiple and bilateral

intrapulmonary cystic lesions with a left

pneumothorax.

ba c

d

e



A 62-year-old man with

SARCOIDOSIS.

a) a routine CT shows upper

lobes bilateral pseudonodular

lesions in a peribroncho-

vascular distribution, septal

thickening and traction

bronchiectasis ( ).

b) Chest X-Ray 2 months

later shows a tension

right-sided pneumothorax,

confirmed at CT(c).

a c

b

A 31-year-old woman with RHEUMATOID

ARTHRITIS.

a) Chest X-Ray shows a subtle pulmonary nodule ( ).

b) CT confirms wall-thickened cavitated lesions

corresponding to rheumatoid nodules.

c) 2 months later, chest X-Ray shows a pneumothorax,

which was attributed to the rupture of one of the

nodules.

a

b

c

A 39-year-old man with HIV infection.

a) Chest X-Ray shows a left pneumothorax and diffuse ground glass pattern at the right lung with

multiple cystic lesions in right upper lobe.

b-c) CT confirms a tension pneumothorax and shows a wide diffuse pulmonary involvement,

predominantly at the upper lobes, with a ground-glass pattern ( ) and pneumatoceles ( ).

The diagnosis was PNEUMOCYSTIS JIROVECII PNEUMONIA.

b) Initial CT shows multiple and bilateral

irregular peribronchovascular nodules,

some of them are cavitated ( ), with

septal thickenings. Costophrenic angles

are spared.

c) Last CT shows a diffuse pulmonary

involvement with cystic images where

there used to be nodules, and the

development of more new nodules.

The most likely diagnosis is

LANGERHANS CELL HISTIOCYTOSIS.

c

a

b

A 67-year-old woman, former smoker, with a history

of interstitial lung disease and colorectal cancer with

liver metastases.

a) Chest X-Ray shows a right pneumothorax and a
nodular pulmonary pattern.

a) Chest X-Ray: a 43-year-old woman with right-sided

pneumothorax and a diffuse reticulonodular pattern on left

hemithorax.

b-c)Thoracic CT shows multiple small thin-walled cysts and

dilated thoracic duct ( ).

d-e) Abdominal CT shows a left renal lesion (atypical

angiomyolipoma) and a retroperitoneal cystic lesion.

The most likely diagnosis is LYMPHANGIOLEIOMYOMATOSIS.

A 40-year-old man with

spontaneous pneumothorax.

a-b) Chest X-Ray shows a

cystic air-filled lesion in

middle lobe.

c) CT MPR reconstructions

confirm a middle lobe large

cystic lesion corresponding

to a CONGENITAL

PULMONARY AIRWAY

MALFORMATION.

a

b

c

PNEUMOTHORAX 
SOMETHING MORE THAN BULLAE (II)

Costilla Frías M, Lorite Díaz N, Andreu Magarolas M, Castañer González E, Gallardo Cistaré X, Mata Duaso JM.

Parc Taulí Hospital Universitari, Sabadell. Barcelona, Spain.

a) Chest X-Ray: a

47-year-old woman

with a right sided

spontaneous pneu-

mothorax.

Note the apical

pleural thickening,

suspicious of un-

derlying pathology

( ).

b) CT shows a right pneumothorax and a pleuroparenchymal thickening pattern ( ), predominantly at

the upper lobes, with traction bronchiectasis and thickening of interlobular septa ( ).

The diagnosis was PLEUROPULMONARY FIBROELASTOSIS*, which was confirmed with a surgical

biopsy.

a b

c d

A 75-year-old man with a large necrotic pulmonary mass at the left lower lobe corresponding to

LUNG CANCER. (a)

b-d) Control CT after chemoradiotherapy shows a decrease of the pulmonary mass ( ) and the

development of an encapsulated pleural collection ( ). Note also an apical left pneumothorax ( ).

The most likely diagnosis is an encapsulated pneumothorax with a bronchopleural fistula.
* Pleuropulmonary fibroelastosis is a rare disease included in the actual classification of

interstitial idiopathic pneumonias. Its diagnosis is based on radiological and pathological criteria.

Differential diagnosis should be made with tuberculosis and sarcoidosis.

CONCLUSIONS
Secondary spontaneous pneumothorax is the final consequence of an underlying lung or pleural disease. It’s important to keep in mind the most characteristic radiological manifestations of 

unusual pathologies that may debut or be complicated with a pneumothorax in order to achieve a precise diagnosis for the best clinical and therapeutic management of the patient.

b c
d

e

a a

b c

a b



FOREIGN BODIES INTAKE: 
POSSIBLE COMPLICATIONS

R. Rodenas Lozano,  J.Rubio Medina, I. Donoso Esteban, I. Pérez Saus, D. Caldevilla Bernardo, Á. Fernández López

Hyperdense lineal image nailed in loop of intestine with

edematization of regional fat. Was operated surgically and 

fishbone is extracted.

Two rounded foreign bodies are identified inside the

intestine (arrows), with dilatation of intestinal loops

and small amount of free fluid.

The patient underwent surgery and two stones of 

medlar were extracted.

LEARNING OBJECTIVES:
• To review the radiological findings of the possible complications that can be found after the ingestion of foreign bodies.

• Present a serie of cases from our department to illustrate this possible complications.

BACKGROUND
Most of the foreign bodies that are ingested will pass through the gastrointestinal tract without problems. However, there is a risk of complications, which will depend mainly on the

characteristics of the foreign body, and which can cause a wide spectrum of pathology ranging from intestinal obstructions to intestinal perforation or hemorrhages.

Normally the diagnosis is easy based on the anamnesis, however sometimes it can be difficult when the patient is not aware of having ingested the foreign body.

FINDINGS/PROCEDURE
CT plays a fundamental role in the detection of complications caused by intaken foreign bodies. However, the findings are not specific, and the diagnosis of certainty requires

identifying the foreign body that causes the complication.

Sharp foreign bodies such as chicken or fish bones can become entangled and produce perforation. The perforation site manifests as an intestinal segment with a thickened wall

associated with inflammatory changes in the adjacent fat, a generally localized pneumoperitoneum and possible mechanical ileus. Others, such as fruit stones, can typically

produce intestinal obstruction.

CONCLUSION
The intake of foreign bodies is a pathology that must be taken into account in the emergency because it can produce serious complications, which in many cases requires and 

urgent treatment. CT scan plays a fundamental role in this cases.

Hyperdense linear image compatible with fish bone (arrow), with transmural perforation

of gastric wall associated with an hepatic abscess.  

Marked dilatation of intestinal loops, visualizing in right iliac fossa an oval foreign body

in relation to apricot kernel (arrows).

Thickening of the wall of the sigma with involvement of the regional fat and small

amount of free liquid in relation to perforation by chicken bone (arrows).



CT IN BLUNT LIVER TRAUMA 

ESSENTIAL FINDINGS

Authors: J. MOGORT MARTÍNEZ, M. DE LA CRUZ MONFERRER, M. APARISIS PONS, C. BIOSCA CALABUIG, R. DOSDÀ MUÑOZ,
H. CHICOTE HUETE.

 Learning objectives

Revision of CT findings in blunt liver trauma and discussion of its role in the diagnosis and management of these patients.
Describe which concepts are important to determine the severity of injuries, and findings that are found in major vessel injury.

 Background

In a blunt trauma the diagnosis and exclusion of injuries that are surgical are the first step. CT is essential to assess
haemodynamically stable patients and is mainly responsible for the change from routine surgical to non-surgical management. It
is important that the radiologist be familiar with the liver injury grading system based on CT features that was established by the
American Association for the surgery of Trauma.

 Findings and procedure

The most important findings in blunt liver trauma are laceration, intrahepatic or subcapsular hematoma, active haemorrhage and
yuxtahepatic venous injuries. Vascular injuries in the liver may be more complex given its dual blood supply. In addition to portal
vein injuries, hepatic vein injuries are also a source of major haemorrhage and typically require open repair. It is important to identify
and describe the characteristics and differentiation of contained vascular injury from active extravasation of contrast material in
order to make decision-making easier.

 Conclusion

CT should be the initial step in all blunt trauma that are not haemodynamically unstable in order to grade the severity of injuries, since
exclusion of surgically important injuries is imperative. Knowing the characteristics of blunt liver trauma will offer the surgeons the
necessary confidence to adopt a conservative or active position.

A 19-year-old patient who went to the emergency

room after an accident, the physical examination

showed pain in the right hypochondrium and in the

analytic, progressive anemia of the patient was

observed, after wh a CT scan was decided.

Image A and C Hepatic hematoma. Unenhanced CT

scan shows a high-attenuation hematoma in the

anterior segment of the left hepatic lobe (thick arrow).

Note the halo of low attenuation surrounding the

hematoma (thin arrow).

Image B and D Intraparenchymal hematoma.

Contrast-enhanced CT scan shows intraparenchymal

hematoma in the medial segment of the left hepatic

lobe ( thick arrow). Hemoperitoneum in the right

subphrenic space (asterisk). Between the liver

capsule and enhancing liver a finding that suggests

subcapsular hematoma (arrowhead). Note the halo of

low attenuation surrounding the hematoma (thin

arrow).



All you wanted to know about rectal emergencies
Anton-Jimenez Alba, Conangla-Planes Marina, Cabanzo Campos Laura, Guri Azorgue Xavi, Ramírez Tucas Kathleen, Castellà Fierro Eva.

Hospital Vall d’Hebron de Barcelona.

Unenhanced CT images (A) shows endoluminal hyperdensity (blue star)
suggestive of blood. Arterial phase CT images (B) depicts a jet of
extravasated contrast material (yellow arrows arising from the left
posterior wall of the rectum that increases in portal venous phase (C)
(red arrows).

Another case with the same findings of active bleeding in arterial
(D) and venous phase (E) ((yellow arrows and red arrows). Also a
mural thickening that corresponded to a rectal cancer could be
seen (green arrows). Arteriography (F) confirmed an active arterial
bleeding from some pudendal branches (blue arrows).

1. Rectal bleeding 2. Intestinal obstruction

Emergent X-ray (A) and
CT (B) shows signs of
intestinal obstruction
with retrograde marked
dilation of the entire
colon (yellow star).
At axial CT images (C) a
concentric mural
thickening of the medium
rectum was thought to be
the cause of the intestinal
obstruction (green
arrows), that was
confirmed at the MR.
Sagittal T2-weighted MR
image (D) demonstrated
a mural thickening of the
rectum (green arrows))
with infiltration of the
mesorectal fat.

Patients with rectal pathologies may have acute and alarming symptoms that can either be similar or indistinctive from other abdominal emergencies. Due to this overlap of manifestations, CT may play both 
primary and complementary roles in diagnosing and evaluating these pathologies.

An early diagnose plays a crucial role in avoiding dreaded complications and contributes to a more successful outcome, therefore it is important for the radiologists to recognize and be aware of the imaging 
signs and findings, so they are able to narrow a differential diagnosis.

A

A

B

B

C

C

A

E

FE

D

B

C D

3. Faecaloma

A B B

C D D

Enhanced CT images (A) of an uncomplicated faecaloma, rectal distension with locoregional inflammatory signs.
Emergent CT in venous phase (B) shows a complicated faecaloma with marked wall thickening associated to
pneumatosis (green arrows) and mesorectal fat-stranding (yellow star),, corresponding to ischaemia of the rectal
wall. Last case, of a “killing” faecaloma, with extraluminal air (blue arrows) in the portal venous phase (C),
intraperitoneal fluid and low-debit intraluminal bleeding (red arrows) seen in a late venous phase (D).

5. Rectal ulcers

A B

B B

Emergent CT (A) shows an ovoid dense
foreign body in sigma corresponding to drug
package (purple arrow).
It also demonstrates a poor enhancement of
the rectum wall (B) with a solution of
continuity and secondary perforation (green
arrows), associated with mesorectal and
presacral fluid (yellow arrows).

6. Foreign body

Emergent X-ray (A) shows a foreign 
body (pink arrow) projected over the 
pelvis corresponding to a light bulb.  
Emergent CT (B) and reconstruction 
(C) shows the same foreign body  
inside the rectum, fragmented and 
associated to a discrete mesorectal 
fat-stranding (orange arrows).
Rectal perforation or active bleeding 
is not observed.

A B

B C

4. Proctitis

4.1. Infectious proctitis

Emergent CT (A) shows a circumferential wall thickening of the rectum (green arrow) with mesorectal fat-stranding (yellow
star) and some reactive lymphadenopathies (blue arrow), that corresponded to an infectious proctitis.

A

4.2. Radiation proctitis

A B

Emergent CT (A) and angiography (B) shows a radiation proctitis with active bleeding (blue and red arrows).

4.3. Ischemic proctitis

Emergent CT (A) shows a circumferential wall thickening of the rectum (green arrow) with pneumatosis (blue arrow) and
mesorectal and presacral fat-stranding (yellow star). These findings are suggestive of ichemic proctitis.

A

7. Toxic megacolon and rectum

Emergent X-ray (A) shows a marked dilatation of the 
entire colon and rectum ((yellow arrows ).
Emergent CT (B) demonstrates an important colorectal 
wall distention of >6cm of diameter (green star).

A B

8. Hemorrhoid 

Emergent CT (A) shows an 
important engorgement of the anal 
and rectal venous drainage system 
(blue arrows) corresponding to
hemorrhoids.

A



9. Rectal perforation

Emergent X-ray (A) and emergent CT (B) shows an
extravasation of barium in the pelvis with extension
to the retroperitoneum (red arrow) corresponding
to a rectal perforation.

Another case where emergent CT (A) shows a collection (red arrow) adjacent to
the lateral-right side of the rectum. Wall thickening and loco regional
inflammatory changes (yellow arrow) are also observed.

A B
A

10. Rectal prolapse

Emergent CT (A) shows a protrusion of the rectum through the anal channel (orange arrows).

A Last case on the left shows an emergent CT (A) after traumatic colonoscopy,
with small extra-luminal and perirectal aerial images (red arrows) associated to
mesorectal fat-stranding (yellow arrow). The findings are compatible with rectal
perforation.

11. Postoperative complications

11.1. Dehiscence of the suture 11.2. Anastomosis stenosis 

Unenhanced CT image (A) demonstrates a dense line compatible with a metallic suture (purple arrow).
Emergent CT in portal venous phase (B) shows extravasation of contrast (green arrows) and a small amount of fluid
adjacent to the suture (blue arrows). These findings corresponded to an anastomotic leak.

A B Emergent CT (A) shows a complete
colonic obstruction due to a stenosis
of the colorectal anastomosis (red
arrows) with retrograde colonic
distension (blue star).
A control CT (B)performed after the
placement of an endorectal
prothesis (green arrows), and it
demonstrates resolution of the
obstruction, with normal colonic
caliber.
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12. Rectal fistulas

12.1. Recto-vesical fistula 12.2. Recto-vaginal fistula 

Enhanced CT in venous portal phase (A) and
excretory phase (B) in a patient with the story
of prostate radiotheraphy shows the contrast
medium filling the rectum from the urinary
bladder (red arrow).
Control MRI demonstrates the fistulous path
that communicates bladder and rectum (green
arrow), findings compatible with recto-vesical
fistula.

A B

Emergent CT (A) shows a disruption of the posterior aspect of the rectum wall (yellow arrow)associated to presacral
hydroareal collection (orange star). The presence of air inside the uterine cavity (blue arrow) is suggestive of recto-
vaginal/uterine fistula.

A



THE ROLE OF RADIOLOGISTS IN THE DIAGNOSIS AND MANAGEMENT OF ACUTE VASCULAR 

COMPLICATIONS OF ORTHOTOPIC LIVER TRANSPLANTATION
C. González-Carreró Sixto, S. Sánchez Bernal, F. J. González Sánchez, J. Crespo del Pozo, R. Pellón Daben, E. Montes Figueroa

Surgical technique: The sites of vascular anastomosis are the most frequent sites of future complications.

Side-to-side anastomosis between donor’s suprahepatic
inferior vein cava (IVC) and recipient hepatic veins at the
common stump (“Piggyback” technique)

End-to-end hepatic artery anastomosis

End-to-end biliary tract anastomosis between the donor
common hepatic duct and the recipient common bile duct
with a T tube placed across it

End-to-end portal vein anastomosis

Fig 1. Liver transplant anatomy. Original
picture showing the surgical anastomotic sites
in orthotopic liver transplant, where most
vascular complications occur.

Surveillance of liver transplant: Ultrasonography (US) with Doppler studies should be performed in the first 24-48 hours after the procedure and before discharge for gross

evaluation of the liver parenchyma, biliary tree and vasculature. Radiologists must be familiarized with these expected postoperative features after a liver transplantation to accurately

identify complications.

Vascular complications of liver transplant:

Postsurgical changes can lead to various seemingly abnormal findings that are not necessarily pathological but will require close clinical and radiological follow-up. If US findings are

pathological or there is a persistent clinical suspicion for abnormalities, computed tomography (CT) is usually performed.

Liver transplant is the treatment of choice for end stage liver disease. Since it was first performed in 1963, advances in surgical techniques, immunosuppressive therapy and

multidisciplinary team approach have led to reduced morbidity and mortality. However, this procedure remains complex and vascular complications are one of the main causes of

failure.

Fig. 2. Normal hepatic artery doppler.

Hepatopetal flow

Resistive index <0.8

Acceleration time <0.08

Peak systolic velocity <200cm/s

Hepatopetal monophasic flow

Flow velocity 16 - 40 cm/s

At the site of the anastomosis a 

difference in caliber of up to 5 mm 

can be seen

Triphasic waveform

Fig. 3. Normal portal vein doppler. Fig. 4. Normal hepatic veins doppler.

Fig. 5. Hepatic artery PSEUDOANEURISM (arrow)

in coronal (A), axial (B) and sagittal (C) view.

Fig. 6. Hepatic artery STENOSIS (circle). Two cases of HA

stenosis at the anastomosis site (A) and the native segment (C)

with a slightly decreased PSV in the doppler study.

Fig. 8. Portal vein THROMBOSIS

(arrows) extended through the

superior mesenteric vein

(arrowheads) with alteration liver

perfusion areas (circles in A, B

and C).

HEPATIC ARTERY (HA)

PORTAL VEIN INFERIOR VENA CAVA AND HEPATIC VEINS

Fig. 7. Hepatic artery THROMBOSIS. The most

common vascular complication after transplant.

Ischemic cholangitis seen with US (circle) and RM

due to thrombosis of the HA in the anastomosis site

(arrow).

Fig. 10. Inferior vena cava acute

THROMBOSIS. Echogenic thrombus

with no flow on Doppler on the cava

lumen (circle). Filling defect in the

vena cava on CT in different views

(circles and arrow).

Fig. 11. Hepatic veins – vena

cava anastomosis STENOSIS.

Monophasic doppler flow

(arrowheads) at the site of the

anastomosis. Stenosis of the

anastomosis on CT (arrow).

Fig. 9. Portal vein STENOSIS

(arrow) in the anastomotic site.

Aliasing and increased PSV

(circle with arrow) in Doppler

study.



DIAGNOSIS  AND TREATMENT OF COMPLICATIONS 

AFTER ROBOT-ASSISTED LAPAROSCOPIC PARTIAL 

NEPHRECTOMY: WHAT RADIOLOGISTS SHOULD KNOW

M. Romanelli, B. Seccia, D. Gabrielli, G. della Malva, A. Delli Pizzi, R. Basilico

Department of Radiology and Bioimaging, «G. d’Annunzio University» - Chieti, Italy

«SS. Annunziata Hospital», Chieti, Italy

LEARNING OBJECTIVES:

• To identify the most frequent complications of robotic assisted partial nephrectomy (RAPN);

• To recognize the MDCT findings of these complications;

• To underline the role of interventional radiology management.

BACKGROUND: RAPN was introduced in 2004 and significantly increased its role as valuable alternative to open

partial nephrectomy and laparoscopic partial nephrectomy techniques (1). Significant improvements in morbidity,

oncologic and funcional results have been achieved. However, serious complications requiring urgent diagnosis and

treatment still occur with a non-negligible frequency (2).

FINDINGS/PROCEDURE: Patients underwent multidetector CT (MDCT) examinations whose protocol included:

1) unenhanced acquisition (UCT) to detect hyperattenuating blood and abnormal free air;

2) arterial (AR) and venous (VN) phase after intravenous contrast medium (CM) injection to assess the solid

organs and identify blush indicating active bleeding;

3) excretory phase (EXC) obtained at least 5–20 minutes (up to 1-2 hours) after CM, in order to demonstrate the

opacified urinary cavities and detect iodinated urine leaks and urinomas.

MDCT allowed an accurate evaluation of the type and the site of complications. In cases of active bleedings,

pseudoaneurysms, haematoma and A-V fistula they were confirmed by Digital Subctraction Angiography (DSA) and

then patients were treated by means of embolization (with metallic spiral or microparticles) with complete response.

Collections (abscess and urinoma) were drained by placement MDCT-guided of percutaneous drainage.

ACTIVE BLEEDINGS

PSEUDOANEURYSMS

UCT (fig. A) detects hyperattenuating blood (arrow) which is

confirmed in the AR showing active extravasation of contrast (fig.

B, arrow). CM progressively increases in attenuation and size on

the delayed VN and EXC phases (arrows in fig. C, D).

DSA (fig. E) demonstrates active bleeding arising from a superior

renal artery branch (circle), corresponding to the CT scan findings.

Finally, embolization was performed with coils (fig. F, circle).

AR phase (fig. A) shows an area of hyperattenuating blood (arrow) corresponding to the focal dilatation (fig. B, arrow) of a

superior branch of the renal artery in the residual kidney.

DSA shows abnormal well-defined saccular outpouching (fig. C, circle) of the renal artery during a selective renal artery

angiogram. Angiography post embolization with coils shows complete occlusion of the treated branch (fig. D, circle).

A B C D

B C D
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DIAGNOSIS  AND TREATMENT OF COMPLICATIONS AFTER ROBOT-

ASSISTED LAPAROSCOPIC PARTIAL NEPHRECTOMY: WHAT 

RADIOLOGISTS SHOULD KNOW

References: (1) Gettman MT, Blute ML, Chow GK et al: Robotic assisted laparoscopic partial nephrectomy: technique and initial clinical experience with da Vinci robotic system. Urology 2004; 64: 914.

(2) Dindo D, Demartines N and Clavien PA: Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg 2004; 240: 205.

CONCLUSION: MDCT plays a key role in the postoperative management of patients after RAPN. In detail, by means of

MDCT radiologists can localize, characterize and, when indicated, treat some of the RAPN complications. Moreover,

radiologists should be familiar with the interventional management in order to optimize patient care.

COLLECTIONS

A-V FISTULA

ABSCESS

URINOMA

HAEMATOMA

Abscess appears as a well-defined

collection with a thick, irregular wall

or pseudo capsule, which can be

better visualized on VN and EXC

phases (fig. A and B, asterisk). Renal

parenchyma around the abscess

cavity may appear hypoenhancing in

nephrogram phase. Fascial and

septal thickening with obliteration of

perinephric fat can be observed (fig.

B, arrow).

UCT shows sub-capsular haematoma

(fig. A, asterisk). In AR phase (fig. B)

there is a subcapsular fluid collection

(arrow) flattening the posterolateral

contour of the kidney. DSA (fig. C)

shows CM blush from an artery branch

at the third inferior of the kidney. Fig. D:

DSA post embolization with coils (circle)

confirms active blushing resolution.

Urine leakage is demonstrated on the EXC phase due to direct

contrast extravasation from the urinary tract (arrow, fig. A:

EXC phase after 10 minutes from CM injection).

Fig. B: EXC phase - obtained after 3 hours from CM injection -

clearly shows urinary leakage (arrow) from a superior caliceal

group to hepatic capsule (asterisk).

AVF is an abnormal connection between an artery and a vein. This causes blood to flow directly from the artery into the vein,

bypassing the capillaries that are located downstream of the fistula, resulting in a diminished blood supply.

Fig. A: early inferior cava vein (ICV) opacification during the AR phase (asterisk) and a small pseudoaneurysm (arrow). Fig. B:

VN phase confirms pseudoaneurysm (arrow). Fig. C: DSA confirms both the early ICV opacification (asterisk) and the

pseudoaneurysm (circle). Fig. D: DSA post embolization using coils.

BA C D

BA

A B D

Fig. C: diagnostic phase of percutaneous nephrostomy shows comunication between

abscess and calicopyelic cavities (circle: CM blush). Nephrostomy catheter was placed

(arrow).

Fig. D: no active extraurinary blushes at the pielography trans-pyelostomy control.

*

*

*
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Acute thoracic pain in children. An update.

Anton-Jimenez Alba, Riaza Martin Lucía, Castellote Alonso Amparo, Coma Muñoz Ana, Riera Soler Lluis, Vázquez Élida.
Hospital Vall d’Hebron de Barcelona

NON-CARDIOGENIC AETIOLOGY (99-96%) 

Thoracic pain in children is a relatively common reason of consultation in the emergency rooms worldwide (0,25-0,5%). 
The majority will not require imaging examination. The causes that will require radiological evaluation also include a wide spectrum of pathologies, that can be divided in:

1. PNEUMONIA AND PLEURAL EFFUSION

A B

A

B

C

A

A B C

A B

D

A

B

3. PRIMARY SPONTANEOUS PNEUMOTHORAX 

Primary spontaneous pneumothorax without underlying
lung disease or trauma is typical of young adults and very
uncommon in the paediatric population.
Standing antero-posterior X-ray (A) shows free air
between the apico-lateral lung parenchyma and the
pleura (yellow arrows) compatible with right
pneumothorax.
Same findings could be seen in the emergent CT (B and C,
axial and coronal acquisitions), where also air apical blebs
could be identified (purple arrow).
Other cases of pneumothorax (D and E), this case on the
left side (yellow arrow) in a patient without any previous
medical story.

Pneumomediastinium in children is very unusual.
It can be due to traumatism or barotrauma, as this case
where emergent X-ray (A) shows anterior
pneumomediastinium (blue arrow) secondary to
ventilation in an asthma broncospasm episode.

Here we see two cases of underlying lung parenchyma
interstitial disease. The first one, the emergent CT (A)
shows signs suggestive of pulmonary histiocytosis
(ground-glass and reticular opacities with cysts)
complicated with a left pneumothorax (green arrow).
The second case (B) is a patient with another interstitial
disease, this time cystic fibrosis (orange arrow) that
comes with dyspnoea and thoracic pain and in the
emergent X-ray (C) a right pneumothorax (green arrow)
can be seen.

D

Incidence of pulmonary
thromboembolism in children is unknown.
There are always procoagulant risk factors
(catheters, heart disease, cancer,
infection, dehydration, shock,…).
Emergent contrast enhanced CT (A)
demonstrates filling defects (red arrows)
within the right principal pulmonary and
superior left lobe arteries compatible with
embolic occlusion.

8. PULMONARY EMBOLISM

A

A

CB

2. PNEUMOMEDIASTINIUM

C

Secondary non-traumatic pneumothorax usually occurs as a complication of chronic or acute lung disease.

Pneumothorax can be a complication of pulmonary metastasis of osteosarcoma and it may be presented before the distant dissemination
is clinically evident. The mechanism is due to bronchogenic subpleural fistulas caused by the dystrophic calcifications.
In this case (A), a patient with femoral osteosarcoma (pink arrow) starts symptoms of dyspnoea and thoracic pain and the emergent X-ray
(B) shows a left pneumothorax (yellow arrows) that is confirmed in the thoracic CT (C and D, coronal and axial acquisitions), where also
calcified lung metastasis can be seen (blue arrows).

6. CHEST WALL TUMOR

5. THORACIC TRAUMA 

D

4. SECONDARY NON-THRAUMATIC PNEUMOTHORAX

Among injured children, thoracic trauma occurs infrequently. It is more frequently caused by blunt traumas.
The first case (A, B and C, soft tissue, lung and bone windows) shows a polithraumatic patient with multiple rib fractures (purple arrow) and secondary pneumothorax (blue arrow), subcutaneous emphysema (blue arrow), lung atelectasia (red star),
lung contusions (yellow arrows) and hemothorax (green star). Second case (D and E, lung window axial and coronal acquisitions) apart from the pneumothorax (blue arrow), also lung parenchyma lacerations (orange arrow) and contusions (yellow
arrows) are identified.

D

B

Pneumonia with or without pleural effusion is the most frequent cause
of acute thoracic pain in children.
Emergent X-ray (A) shows opacification of the left hemithorax (blue
star) with mass effect to the mediastinium and contralateral deviation.
Ultrasonography (B) demonstrates loculated effusion (orange arrow)
with pleural thickening (green arrow) suggestive of exudation.
Underneath, a pulmonary consolidation (yellow dotted line)
suggestive of pneumonia could be seen.

The most frequent chest wall tumor in pediatrics' age is Ewing’s sarcoma 
(PNET/Askin).  It is also the most common primary malignant neoplasm of 
the ribs in children.  
This is the case of a children that comes to the emergency room with chest 
pain and dyspnoea . Emergent X-ray (A) shows left pleural effusion (blue 
star) with inferior lobe collapse/opacity (red arrow).
Whole body MRI (B and C HASTE T2, coronal and axial acquisitions and D,
DWI in axial) demonstrates a chest wall tumor (orange star) in this case an
Ewing sarcoma of the rib, with secondary collapse of the ipsilateral lung
(green arrow) and pleural effusion (blue star).

C

7. PLEUROPULMONAR BLASTOMA

Pleuropulmonar blastoma is a
challenging diagnose and has to be
differentiate from cystic adenoid
malformations.
This case the CT (A and B, coronal
and axial acquisitions) is suggestive
of blastoma due to the bilateral
and multifocal lung cysts (green
arrows) pneumothorax
presentation (yellow arrow) and
the simultaneous renal cystic
disease (C).

E

E

D

A B
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CARDIOGENIC AETIOLOGY (1-4%) 

9. MYOCARDITIS

A B

Myocarditis is an inflammatory disease of the cardiac muscle, caused in the developed countries mainly by virus.
It is the most frequent cause of dilated myocardiopathy and cardiac transplant in pediatric age.
MRI STIR sequence (A) shows thicken myocardial hyperintensity (orange arrow) compatible with edema. There is also delayed
myocardial gadolinium enhancement (B and C, sagittal and axial acquisitions) suggestive of irreversible myocardial necrosis and
fibrosis.
Differential diagnosis with infarction should be done; myocarditis (D) classically involves the subepicardial myocardium (red
arrow) whereas acute infarction affects the subendocardial myocardium (see 11. Myocardial infarction).

Pericarditis is an inflammation or infection of the pericardium.
Viral infection is the most common cause in children, with an increasing incidence of post-cardiotomy syndrome.
X-ray (A) shows increased cardiothoracic index.
HASTE T2 coronal MRI (B) demonstrates pericardial effusion as hyperinstense liquid surrounding the heart (yellow
arrow). T1 MRI sequence (C) also shows an intracardiac thrombus (red arrow).

13. KAWASAKI SYNDROME

D

D

A B C

BA
C D

14. INTERARTERIAL COURSE OF ANOMALOUS RIGHT CORONARY ARTERY

C

Kawasaki disease, or mucocutaneous lymph node syndrome is a systemic vasculitis that
affects different organs, causing fever, rash and adenopathies. Within three weeks of the
onset of symptoms recovery typically occurs. In some children, coronary artery aneurysms
may form after 1-2 years.

Here there is an example of a patient with the history of a previous Kawasaki disease, with
a fusiform aneurysm at the proximal origin of the right coronary artery (green arrow)
that can be seen in the axial CT (C and D) and at the 3D reconstructions (A and B).

Familial hypercholesterolemia is a genetic disorder caused by mutations in genes related to low density lipoprotein (LDL) receptor pathway. This
results in high LDL cholesterol levels from the birth and atherosclerosis at an early age.
This is an example (A, 3D reconstruction) where calcified atherosclerotic plaques (pink arrows) in anterior descendent (A) and right coronary artery (C,
D and E) can be seen. They cause fusiform dilation (D) and narrowing of the artery (E).

15. ATRESIA OF THE LEFT MAIN TRUNK CORONARY ARTERY

Interarterial course of anomalous coronary arteries are a rare congenital abnormalities where anomalous coronary
artery arises from the opposite sinus. It can present with symptoms similar to coronary artery disease and sudden
cardiac arrest. Here we present a case (A and B, axial CT acquisitions and C, 3D reconstruction) of an anomalous tight
coronary artery originating from the left coronary sinus (red arrows).

Atresia of the left main coronary artery is a congenital coronary artery ostial disease that appears with agenesis of the
common trunk.
Here there is an example (A, enhanced CT and B, coronariography) of an atresia of the origin of the left main coronary artery
(red arrows) with distal repermeabilization through collateral vascularization (blue arrow).

Cardiogenic alterations that cause thoracic pain in paediatric population are very unusual,  but it is essential to identify them since they will potentially entail high morbidity and even mortality among the children.

10. PERICARDITIS

A B C A B

Conclusion

Through this imaging review of the pathologies that can cause acute thoracic pain in children, we expect the listeners to be able to correlate the clinical and radiological findings in order to make an accurate differential diagnose.

Acute thoracic pain in children. An update.

12. FAMILIAL HYPERCOLESTEROLEMIA

A CB D E

11. MYOCARDIAL INFARCTION

Myocardial infarction in children is extremely rare.
It can have different ethiologies but there will
always be an underlying predisposing pathology or
factor (see 12. Familiar hypercolesterolemia, 13.
Kawasaki syndrome, 14. Interarterial course of
anomalous coronary areries, 15. Atresia of the left
main trunk of coronary artery, 16. Arterial switch).
These pathologies will be symptomatic when they
present with myocardial infarction.

Differential diagnosis with myocarditis should be
done; acute myocardial infarction (A) classically
involves the subendocardial myocardium (blue
arrow) whereas myocarditis affects the
subepicardial myocardium (see 9. Myocarditis).

16. POST-SURGICAL: ARTERIAL SWITCH

E

Jatene procedure or arterial switch operation is used to correct dextro-transposition of the great arteries (d-TGA).
The aorta and pulmonary artery are detached from their native roots and reattached to the opposite root; the pulmonary root becomes the neo-aorta and the aortic root becomes the neo-pulmonary artery. The coronary arteries are transplanted
from the aorta/neo-pulmonary arteru to the pulmonary artery/neo-aorta.

Example of a post-surgical arterial switch (A and B enhanced CT ) where we see the neo-pulmonary artery (purple star) and neo-aorta (red star) with the attached coronary arteries (yellow arrow)also seen in the neo-aorta 3D reconstruction (C).
The patient cames one day to the emergency room with thoracic pain and a myocardial infarction is identified (purple arrow) in the MRI STIR sequence (D and E, axial and sagittal acquisitions).

A B
C
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Parameters to analyze
 Mean Transit Time (MTT): time between arterial and venous enhancement.

 Time to Peak (TTP): time interval between contrast administration and maximum enhancement at a region of interest

 Time to drain (TTD): it condenses both pathologic changes in contrast bolus delay—time from arterial enhancement to venous

enhancement and tissue transit time—in 1 high-contrast image (MTT+TTP)

 Cerebral Blood Flow (CBF): volume of blood passing through a volume of tissue at a specific time expressed in mL/100g/min.

 Cerebral Blood volume (CBV): volume of blood per unit of cerebral mass measured in milliliters of blood per 100 g brain.

Ischemic penumbra:
Hypoperfused, nonfunctioning but viable brain

tissue that will die unless blood flow is restored

CT Perfusion bases
Dynamic study of cerebral blood flow at capillary level which informs about the 

perfusion and viability of the cerebral tissue

Concentration and time curves are obtained depending on the difference between 

arterial and venous contrast enhancement

It´s mandatory to compare the symmetry of the findings in both hemispheres 

False ischemic penumbra
Hypoperfused correctly functioning brain tissue that

will survive irrespective of improvement in blood supply

1)Upstream blood flow limitation

2) Technical factors

3) Vascular dysregulation

4) Chronic ischemia

5) Variations in cerebrovascular anatomy

Causes of false penumbra

Case 1. 85 year-old male with  aphasia and 

instability.

Left hemisphere hypoperfusion in MCA territory with 

preoclussive internal carotid artery stenosis but normal 

Willis circle (top row). Recovers 2 hours later.

1 month later new stroke code is performed.

Similar imaging findings (lower row first 3 images)

5 days later stent placed (lower row  last 2) with 

normal control non-contrast CT

CVB Normal Increased left 

hemisphere TTD

Non contrast 

CT: Normal

Angio-CT 

Willis: Normal

Critical left 

internal carotid 

artery stenosis

vs

1. Upstream blood flow limitation

Case 5. 70 year-old male with  

aphasia and confusion

5 hours later , normal MRI  (lower row)

Asymptomatic 

Noncontrast

CT Normal

CVB Normal,

symmetric

Increased left 

parietooccipital

TTD

Angio-CT Fetal 

origin of right 

PCA

T2-W FLAIR Diffusion-W

Perfusion mismatch 

due to asymmetry 

in anterior and 

posterior 

circulation. Right 

occipital brain flow 

through anterior 

circulation. 

Noncontrast

CT Normal

CVB 

Normal

TTD Decreased 

tempororoccipital

TTD

ASL Decreased 

temporooccipital flow
Diffusion-W FLAIR

Left hemisphere 

hypoperfusion

without vascular 

distribution and 

normal angio-CT, 

diffusion and FLAIR 

MRI. The patient 

recovered after 2 

hours suggestive of 

typical imaging 

findings in aura 

state.

Angio-CT 

Normal

3. Vascular dysregulation.  

Case 3. 24 year-old woman with  aphasia and right 

hemianopsia

1 hour later, same symptoms plus headache.  

MRI  is performed (lower row)

It is mainly caused by internal carotid artery stenosis 

close to its bifurcation point. The mismatch seen on 

CT perfusion represents benign oligohemia due to 

blood flow reduction in the ipsilateral hemisphere and 

although it can cause clinical symptoms, the absence 

of clot in Willis circle and an affected area greater 

than the 50% of the ACM territory can help us to 

distinguish it from a real ischemic penumbra

It´s caused by vasospasm or vasodilatation of a certain 

brain area  mainly due to seizures or hemiplegic 

migraine.

In these cases it is crucial to correlate the imaging 

findings with the clinical history. 

During a typical migraine with aura, there is initial 

hypoperfusion of the affected cerebral hemisphere in 

the aura state, followed by hyperperfusion on the 

migraine onset. Where as in the seizure there is  

hyperperfusion of the affected tissue and posterior 

hypoperfusion in the postictal phase.

We will distinguish it to the real penumbra due to circle 

of Willis permeability, typical clinical history and the 

distribution that doesn't follow an specific arterial 

territory 

Consists in blood flow alterations due to the 

presence of vascular anatomic variants.

Most commonly caused by asymmetry in 

anterior and posterior circulation due to a fetal 

origin of the posterior cerebral artery.

The anterior circulation blood flow is more 

prominent than the posterior one so we will see 

a false ischemic penumbra on the contralateral 

hemisphere. 

The  recently developed post processing programs have reduced 

a significant amount of technical errors, however patients head 

angulation during image acquisition remains one of the principal 

cause of false penumbra

There is a perfusion mismatch due to comparison of asymmetric 

t brain territories of both cerebral hemispheres that have  

different blood flow 

Reperfusion of chronic infarct can mimic ischemia on CT perfusion 

imaging. Correlation with noncontrast-CT, where findings of 

hypoattenuation in the same regions will be seen it´s crucial to 

distinguish them 

CVB 

Normal

TTD Increased 

right temporal 

and bilateral 

occipital TTD

Noncontra

st CT 

Normal 

with head 

angulation

Angio-CT 

Normal

Increased right temporal 

and bilateral occipital TTD 

with normal angio-CT and a 

clear head angulation on 

noncontrast-CT. 

Right parietal increased TTD 

with hypoattenuation in the 

same region on noncontrast-CT 

images due to reperfusion in 

chronic infarct. Also noted an 

old frontal infarct with 

decreased CVB.

Noncontrast

CT: right 

parietal 

hypodensity

Normal right 

parietal CVB

Increased  

right parietal 

TTD

Angio-CT 

Normal

2. Technical factors / errors

4. Chronic ischemia

5. Vascular anatomic variants

Conclusions
CT-perfusion is an essential tool in acute ischemic stroke, but there are certain conditions that can mimic imaging findings of ischemic penumbra, with no real tissue 

at risk. 

Knowledge of the possible causes and correlation with the clinical data, noncontrast-CT and CT-Angiography, is crucial to distinguish them.

Case 4. 79 year-old male with  

aphasia and right hemianopsia. 

He recovered 3 hours later

Case 2. 56 year-old woman with  

aphasia. Asymptomatic at time of 

imaging



DIFFERENTIAL DIAGNOSIS
HEADACHE – ASSOCIATED SYNDROMES- STROKE MIMICS

STROKE (1970 WHO): Rapid development of global or focal clinical signs of altered brain function

lasting >24 h or leading to death, with no apparent cause other than that of vascular origin.

STROKE MIMICS: Heterogeneous group of pathologies that present with acute focal neurologic

deficits with nonvascular causes.

 Account for 20% to 30% 

 1.5% to 15% of thrombolysis patients

 Most can be diagnosed from clinical, laboratory, and/or  neuroimaging findings.

TOP 20 DIFFERENTIAL DIAGNOSES FOR STROKE
1.- EPILEPSY 11.-DEMENTIA

2. - SYNCOPE 12.- EXTRA-AXIAL HEMATOMA

3.- SEPSIS 13.- TOXIC-OH

4.- HEADACHES 14.- TRANSIENT GLOBAL AMNESIA

5.- TUMOR 15.- MYELOPATHY

6.- FUNCTIONAL 16.- HYPERTENSIVE STATES

7.- METABOLIC 17.- PARKINSON

8.- UNSPECIFIED 18.- ENCEPHALOPATHY 

9.- NEUROPATHY 19.- TRAUMA

10.- VERTIGO 20.- INVASIVE PROCESS

- Rare type of migraine: sporadic or autosomal dominant familial

- Young patients, women, episodes of hemiparesis fluctuating with the attacks
Hemiplegic Migraine

NONCONTRAST CT:  NORMAL. CTA: NORMAL

MRI: NO DW restriction, NO vascular occlusion.

PERFUSION: 

o Aura phase: HYPOPERFUSION PATTERN (↓ CBF,↑TTD), >1 vascular 

territory, predominantly posterior territories

o Headache phase: HYPERPERFUSION PATTERN( ↑ CBF/CBV, ↓TTD)

On his way home from school, a 14-yo 

boy presented acute focal neurologic 

deficits: paraphasia , paresthesias, 

paresis in his right leg, and headache.

CT-PERFUSION: Left parieto-occipital 

HYPOPERFUSION

AURA PHASE OF MIGRAINE 

HANDL SYNDROME        - SMART       - CEREBRAL HYPERPERFUSION SYNDROME

HANDL SYNDROME

CEREBRAL HYPERPERFUSION SYNDROME

- Acute neurological deficit

- 12% patients with initial diagnosis of stroke have a brain tumor
Tumors

LOW-GRADE GLIOMAS: Non-enhancing tumors, mild mass effect, 

located in the cortex.

DIFFERENTIAL DIAGNOSIS
PSEUDOTUMOR – PSEUDO-ICTAL TYPES

MULTIPLE SCLEROSIS            - AMYLOID ANGIOPATHY

MULTIPLE SCLEROSIS: Acute phase demyelinating lesions

AMYLOID ANGIOPATHY: Reversible subcortical leukoencephalopathy

!

LOW-GRADE INSULAR GLIOMA

HIGH GRADE GLIOMAS: Mass effect, not vascular territory, 

characteristic contrast enhancement.

tic

10/05/2006 22/08/2006

GLIOBLASTOMA MULTIFORME

Predictors of stroke mimics: young patient, mild neurologic deficit (low NIHSS), no cardiovascular risk 

factors, cognitive decline, aphasia and seizures. 



DIFFERENTIAL DIAGNOSIS
ENTITIES WITH RESTRICTED CORTICAL DIFFUSION

DIFFERENTIAL DIAGNOSIS
VASCULAR ALTERATIONS- STROKE MIMICS

- Clinical/radiological entity in the context of high blood pressure or other conditions 

- Parietal or occipital vasogenic edema, with additional frontal, temporal and/or cerebellar involvement

PRES: Posterior Reversible  Encephalopathy 

Syndrome

Noncontrast CT, CTA, MRI:  Normal.

PERFUSION:  HYPOPERFUSION bilaterally in  temporo-occipital 

regions

VARIANTS         - CAROTID DISEASE         - VASOSPASM

VASCULAR ANATOMIC VARIANTS: FETAL PCA

LEFT ICA STENOSIS

Most common stroke mimic seen in emergency departments

- Peri-ictal phase:  positive symptoms- paresthesias, stereotypic movements

- Post-ictal phase: negative symptoms- 40% aphasia or posterior hemiparesis
Epilepsy

 Noncontrast CT:  NORMAL. CTA: NORMAL.

 MRI: RESTRICTION ON DIFFUSION SEQUENCES
I. Cortical distribution. No vascular distribution.

II. Remote lesions: ipsilateral pulvinar nucleus, contralateral cerebellum and corpus 

callosum

III. Gyral-leptomeningeal Gd enhancement.

 PERFUSION:

o Peri-ictal phase: HYPERPERFUSION PATTERN 

o Post-ictal phase: HYPOPERFUSION PATTERN 

o NO VASCULAR DISTRIBUTION. CORTICAL INVOLVEMENT, WM SPARED

*

- MELAS            -
HERPES SIMPLEX 

ENCEPHALITIS 

TRANSIENT GLOBAL 

AMNESIA

HERPES SIMPLEX ENCEPHALITIS

MELAS TRANSIENT GLOBAL AMNESIA

- CNS requirements: CNS DAMAGE

- ABC-DEFG: Airway, Breathing, Circulation & Don’t Ever Forget Glucose
Glycemic abnormalities

2015

HYPERGLYCEMIA HYPOGLYCEMIA

Glucose 23 mg/dl

Insulinoma

*
*



CEREBRAL VENOUS THROMBOSIS: 
CLINICAL FEATURES AND IMAGING 

FINDINGS
P CAMINO MARCO, J RUBIO MEDINA, A IBAÑEZ IBAÑEZ, R RODENAS LOZANO, I PEREZ 

SAUS, I DONOSO ESTEBAN
Complejo Hospitalario Universitario de Albacete. Servicio de Radiodiagnóstico

The cerebral venous thrombosis is an unfrequent urgent condition 

compared to ischemic infarction. The clinic is nonespecfic with 

headache as the most frequent symptom. 

OBJECTIVES: We present the clinical characteristics and radiological imaging 
findigs of cerebral venous thrombosis

BACKGROUND:

DIAGNOSIS APPROACH Non-

Enhanced CT

Enhanced CT

MRI

(venographic 

sequences, 

TOF)

Pregnant women, children

FINDINGS: 

Non-Enhanced CT/MRI:

-Hyperdense venous sinus

-Supect it with intraparenchymal hemorrhage 

or edema in a vascular frontier territory

Enhanced CT/MRI: **

-Empty delta

-Venous sinus  without civ

-Giriform enchanced of parenchyma

Cortical venous thrombosis: 

-Sign of the cord

** MRI is more sensitive to detect venous 

thrombus, whose signal intensity changes by 

blood components 

Basal CT and Enhanced CT:  hypodensity in border-

temporoparietal territory. Defect of replection in right 

sigmoid sinus. 

MR (FLAIR): Cortical vein and 

superior saggital sinus 

thrombosis. Cord sign

MR (T1WI, DUAL): 

superior saggital sinus 

thrombosis

CONCLUSION: Cerebral venous thrombosis is a serious, reversible pathology 
with treatment, whose management and radiological should be known



STROKE = acute central nervous system injury with an abrupt onset. Third leading cause of

mortality in developed countries, and also a major cause of morbidity. It is a syndrome caused by

disruption of the blood flow to part of the brain.
-Types:

- Hemorrhagic stroke (15%)

- Ischemic stroke (85%): occlusion-> thrombotic or embolic. The most common site is the MCA.

The goals of the imaging evaluation are to establish a diagnosis as early as possible

and to obtain information for guidance on selecting the appropriate therapy.
References: Robin Smithuis (2008). 

Vascular territories. Radiology Assistant

Acute Ischemic Stroke in the Emergency Department: 

systematic reading and structured report

The three “key questions” the 

radiologist have to answer…

-Is it hemorrhage or ischemic stroke? ->

Non-enhanced CT

-Is there a large vessel occlusion? -> 

CT angiography

-Is there salvageable tissue? -> 

clinical picture, CT perfusion

1.1 PROTOCOL:
-5mm section thickness

-Parallel to the inferior

orbitomeatal line

-From skull base to

vertex.

-120 kVp, 400 mAs.

1.2 PURPOSE:
1- Detection of hemorrhage = the key role of nonenhanced CT

2- Detection of other possible mimics of stroke (Neoplasia, infection, malformation, subdural collection..)

3- Detection of ischemic signs of established infarction. (low sensitivity: 25% in the first 3 hours, 50-60%

in the first 6 hours).

- Cortical-subcortical hypoattenuating area within a vascular territory

- Cortical sulcal effacement

- Loss of the insular ribbon

- Hyperdensity of a large vessel (“hyper-attenuating MCA sign” or “dot sign” in an M2 branch). False 

positive: increased hematocrit, wall calcifications…

4- To assess the ASPECTS (Alberta Stroke Program Early CT Score).

It is a 10-point quantitative topographic CT scan score used in patients with MCA stroke. It has also been 

adapted for the posterior circulation.

A normal CT receives an ASPECTS of 10 points. An ASPECTS ≤ 7 predicts a worse functional outcome 

at 3 months as well as symptomatic hemorrhage.

CAUTION = ASPECTS is less useful if there are chronic brain infarct or microangiopathic changes.

1.3 STRUCTURED REPORT:
1- With a standard window (70 WW, 35 WL) we assess:

-Intracranial hemorrhage: yes/no.

-Midline shift: yes/no

-Basal cisterns well visualized: yes/no

-Ventricular system normal for age: yes/no

-Other finding (chronic brain infarct, microangiopathic changes, space

occupying intracranial lesions...).

2- With a second narrower setting (35 WW - 35 WL; or 40 WW - 40 WL) 

we try to demonstrate subtle abnormalities that suggest ischemia: (signs 

of established infarction)

3- With a soft tissue window (360 WW, 60 WL): orbits, paranasal 

sinuses and mastoid air cells, soft tissues

4- With a bone window (2000 WW, 800 WL): osseus structures.

Non-contrast CT. Hemorrhage stroke (hypertensive

basal ganglia bleed) vs  Ischemic stroke (1h of onset

of symptoms, normal CT). Ref.: H 12 de Octubre

a) Loss of gray white mater differentiation + hypoattenuation

right MCA territory. b) Obscuration of right caudate and lentiform

nucleus. Insular ribbon sign. Ref.: Hospital 12 de Octubre

Hyperdensity of a large vessel: a) Dense MCA sign. b) 

Dense basilar sign. Ref.: H 12 de Octubre ASPECTS. References: Al-Ajlan et al.(2017). 

1. NONENHANCED CT

2.1 PROTOCOL:
-From the aortic arch up

to the vertex.

-120 kVp, 250 mAs. 80

mL of contrast material

intravenously at a flow

rate of 4 mL/sec with a

bolus tracking method.

Slice thickness of 0.8

mm.

2.2 PURPOSE:
1- Evaluation of intracranial and extracranial circulation

PRIMARY GOAL = To identify and locate vascular occlusion to assess the potential benefit of a 

fibrinolytic or interventional endovascular treatment. It is more precise for the detection of proximal 

thrombus.  FINDINGS: occlusion (the most common cause of ischemic stroke) or dissection. 

2- Assessment of leptomeningeal collaterals

It correlates with improved functional outcomes, less infarcted tissue volume and better response to 

endovascular treatment. Grades: Grade 0: no collaterals visible to ischemic site, Grade 1: <50% 

collaterals, Grade 2: >50 and <100%, Grade 3: 100% collaterals.

3- CTA-SI (computed tomography angiography source image):

HOW IS IT DONE?: We increase the slice-thickness without MIP, and narrow the window. The 

hypodensity is due to a decrease in blood cerebral perfusion 

USEFULNESS = increases the sensitivity for the detection of early ischemic changes and improves 

predictions for final infarct size.

CAUTION = There is a tendency to overestimate the final infarct. 

4- Assessment of atherosclerosis.

TYPES OF PLAQUES: noncalcified, mixed and calcified

STENOSIS: no significant (<50%), significant (>50%), severe (>70%), critical occlusion (>90%).

2.3 STRUCTURED REPORT:
PRIMARY INTERPRETATION:

• WHERE: We inform the neurologist verbally in the CT room

•OBJECTIVE: To identify large vessel occlusion susceptible to mechanical

thrombectomy (M1, proximal M2, basilar, carotid) + Leptomen. collaterals

SECONDARY INTERPRETATION:

•STRUCTURED REPORT:

① MAIN FINDING:

-Is there a large vessel obstruction? yes/no

-Location and Thrombus length/Clot size (mm)

-Is it susceptible to mechanical thrombectomy?

-Leptomeningeal collaterals: grade 0, 1, 2, 3.

-CTA-SI

② Origin of the supra-aortic trunks: normal, or with anatomical variants (bovine

aortic arch, right arch ...)

③ Common and internal carotid artery:occlusion, dissection, atheromatosis.

④ Circle of Willis and Vertebrobasilar system: occlusion, dissection, aneurysms.

stenosis/ atheromatosis.
⑤ Vascular anatomical variants. Other findings: pulmonary apex, neck, bone .

Occlusion left M1 MCA. Grade 1 collaterals

(<50%). Ref.: H 12 de Octubre
Tandem occlusion (left M1+ left ICA 2 cm 

from its origin). Ref.: H 12 de Octubre

Coma. Top of the basilar artery 

with filling defect at the top of the 

basilar artery and both P1. 

Ref.: H 12 de Octubre

a) Dissection of the left cervical ICA. Sagittal CTA shows 

the typical flame-like shape occlusion 3 cm above the 

carotid bifurcation. b) Dissection of the right vertebral 

artery. Coronal CTA shows an irregularity of the right 

vertebral artery from its origin. Ref.: H12 de Octubre

Leptomeningeal collaterals. a) Grade 

1 (< 50%). b) Grade 2 (> 50%)

Ref.: H12 de Octubre 

I.NAVAS FERNÁNDEZ-SILGADO, L.IBÁÑEZ SANZ, P.ENCINAS ESCOBAR, F.BALLENILLA MARCO, M.DE LA PUENTE HERRAIZ, G.GARCÍA GALARRAGA
EMERGENCY RADIOLOGY - HOSPITAL 12 DE OCTUBRE, MADRID (ESPAÑA) -

2. CT ANGIOGRAPHY (CTA)

3. CT PERFUSION (CTP)
3.1 PROTOCOL:

-Contrast material 40 mL at a rate 

of 4 mL/sec, prescan delay 6 seg.

-Cine mode, centered in basal 

ganglia. Slice thickness 5 mm, kV

80, mA 150, angle parallel to 

orbital roof, DFOV 25 cm.

-It could be performed before or 

after the CTA according to Clinical 

Guidelines. We recommend 

performing it AFTER CTA.

3.2 PURPOSE:
TO ASSESS THE EXTENT OF SALVAGEABLE TISSUE. It enables 

differentiation of salvageable ischemic brain tissue (PENUMBRA) 

from irrevocably damaged infarcted brain (INFARCT CORE). 

MAIN INDICATIONS = wake up stroke (unknown onset), and time-

limit stroke (4-5 h) with favorable non-contrast CT.

OUR EXPERIENCE = CTP is another valuable imaging tool that 

helps neurologist and neurointerventionists for identifying patients 

amenable for intervention. There must not be considered as the 

only tool for determine the treatment, and radiologist must analyze 

it with cautions.
Right M1 occlusion. CTP: Established 

infarct core with a larger surrounding 
ischemic penumbra. Ref.: H 12 de Octubre 
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Cerebral infarction due to calcium embolism

• Learning objectives

This work aims to describe the radiological characteristics of the calcium embolism and
expose the consequences that it diagnosis have in the common clinical practice.

• Background

Embolic occlusion of the cerebral arteries is the most frequent cause of ischemia and infarction
in patients with stroke. In most cases, the cerebral emboli come from thrombi rich in fibrin and
platelets formed in the left heart chambers and valves, and in complicated atheromatous
plaques of the thoracic aorta and cervical arteries. Less frequently, cerebral emboli result from
septic thrombi of the heart valves (vegetations), from venous thrombi that reach the systemic
circulation through abnormal cardiac or arteriovenous communications (paradoxical embolism)
or have a non-thrombotic origin (eg, neoplastic tissue, calcium fragments, gas bubbles, fat
globules, amniotic fluid or foreign bodies).

Calcium embolism is an unusual cause of ischemic stroke. The most common sources are
calcification of the aortic valve (with or without stenosis), calcification of the mitral valve
annulus and calcified aortic and carotid atheroma plaques. Calcium embolism can occur
spontaneously or associated with surgical or intravascular procedures, such as cardiac
surgery, coronary and cerebral angiography, endarterectomy and carotid angioplasty.

Calcium embolism preferentially affects the anterior circulation, although cases with
involvement of the posterior cerebral artery are described in the literature.

• Findings / Procedure 

CT has a fundamental role in the diagnosis of intracranial arterial calcifications; In general,
these lesions are seen in the internal carotid arteries, vertebral arteries and basilar artery, with
the eccentric mural distribution typical of atherosclerosis (Figure 1). However, the presence of
luminal calcifications (single or multiple) in the path of the arteries distal to the polygon of Willis
(Figure 2), mainly middle cerebral artery (Figure 3), of variable size, occasionally migratory
and associated with infarction in the corresponding vascular territory (Figure 4), suggests
calcium embolism.

• Conclusion

Knowing the existence of calcium embolism is important because, due to its composition, it is
necessary to modify or even reject endovascular treatment because of the high rate of
complications that can occur during mechanical thrombectomy.

García Salguero A J a, Moyano Portillo Á a, Acosta Martínez del Valle M A b, Rabadán Caravaca, M D a

a Servicio de Radiodiagnóstico, Hospital Universitario Virgen de las Nieves, Granada, España. 
b Servicio de Medicina Física y Rehabilitación, Hospital Universitario Virgen de las Nieves, Granada, España.

Figure 1. CT angiography of supra-aortic

trunks. Sagittal reconstruction showing

mixed atheromatous plaque in left carotid
bifurcation with thrombus in left.

Figure 2. Cylindrical image of calcium density

next to the left insular region compatible with

calcium embolus (arrow).

Figure 3. CT angiography of the Polygon of

Willis showing calcium embolus in border

territory of M1-M2, with distal filling (arrow).

Figure 4. CT perfusion shows an increase

in Mean Transit Time (TTM) in the left

suprasilvian region with maintained blood

flow (CBF), indicative of ischemic

penumbra area.



BRAIN HYPERPERFUSION 
AFTER ANGIOPLASTY

P Camino Marco, R Rodenas Lozano, A Ibañez Ibañez, J Rubio Medina, JD 
Molina Nuevo, F Hernandez Fernandez. 

Complejo Hospitalario Universitario De Albacete. Servicio de Radiodiagnóstico  

BACKGROUND: Cerebral hyperperfusion is the increase of the cerebral
blood flow of the white matter with respect to the contralateral substance. It’s
a serious complication after interventional procedures in the carotid artery.

Pathophysiology:After 

revascularization procedures, the 

brain accustomed to decreasead 

CBF receives a sudden CBF, unable 

to compensate

Radiographic Features: CT Perfusion:

Increased CBF in cererebral hemisphere with hemorrhage

OBJECTIVES: To describe the utility of advanced imaging techinques in the etiology of 
intracerebral bledding after revascularization procedures. 

Intracerebral 

hemorrhage

CONCLUSION: The multiple applications of the advanced techniques 

analyzing the rest of parenchyma allows to define the etiology of the 

postprocedure hematoma

Angio-CT: Critical stenosis of left internal carotid artery

Non-enhanced CT: left parietal hematoma with mass efect

Perfusion CT: CBF increased in left hemisphere



Radiological Management of renal trauma

Hospital Universitario Puerta del Mar – Unidad de Radiodiagnóstico
Pardo, Jose A.; Frapolli, L.; Cano, Ignacio A.

-Conclusion

The evolution towards the conservative management of renal lesions makes the radiological findings fundamental.

The 5-degree classification of kidney injury is useful in predicting morbidity, but does not include intervention strategies.

Hospital Universitario Puerta del Mar

Findings/Procedure

We evaluate the new update of American Association for the Surgery kidney 
injury scale with recent cases in our hospital.

The kidney injury scale includes specific criteria to assign five grades that 
helps to describe the severity of the injury.

Background

Kidney trauma is common in the traumatized patient, occurring in at 
least 10% of abdominal traumas (1-5% of all trauma cases ).

The management of renal injuries has evolved towards a 
conservative management as much as possible, depending on the 
imaging studies and especially the CT to assess the evolution.

American Association for the Surgery organ injury scale is the most 
widely used grading system for renal trauma. This classification is 
based on surgical findings but has a good correlation with the CT 
image. It will be useful in predicting morbidity and therefore evaluate 
a possible conservative management.

A recent update of the scale includes characteristics to assess about 
vascular damage in kidney injury.

Objectives

Evaluate and review the radiological findings of the renal traumatism 
and classify the degree of damage in order to determine the prognosis 
and evaluate an adequate therapeutic management.

Case 1
17 year old man suffering motorcycle accident.
Multiple lacerations that compromise the lower two thirds of right 
kidney, partially respecting the upper pole.
Lacerations reach the collector system, compromising the vascular 
pedicle that is seen partially damaged. Main renal and vein not 
damaged. AAST grade IV
Therapeutic management: Conservative to Nephrectomy.

Case 2
73-year-old man doubly antiplatelet, who falls from his own height.
Right perirrenal hematoma with several hyperdense, point-like 
morphological and linear images  adjacent to the renal cortex, in the 
arterial phase (yellow arrows), what indicates active bleeding. AAST 
grade III
Therapeutic management: Conservative. Satisfactory result.

Case 3
52-year-old man with right renal hematoma after extracorporeal lithotripsy.
Several renal parenchymal lacerations ≤ 1cm not involving the collecting 
system (yellow arrows). AAST grade II
Therapeutic management: Conservative. Satisfactory result.

AAST GRADE RADIOLOGICAL FINDINGS

GRADE I -Subcapsular hematoma or parenchymal contusion without parenchymal 
laceration.

GRADE II -Perirenal hematoma confined to Gerota fascia.

-Renal parenchymal laceration ≤ 1cm not involving the collecting system.

GRADE III -Renal parenchyal laceration > 1cm not involving the collecting system.

-Vascular injury or active bleeding confined within the perirenal fascia.

GRADE IV -Laceration involving the collecting system, renal pelvis or complete 
ureteropelvic disruption.

-Segmental renal artery or vein injury.

-Infarctions due to vessel thrombosis.

-Active bleeding extending beyond the perirenal fascia.

GRADE V -Shattered kidney

-Main renal artery or vein laceration, avulsion of hilium. -Devascularized 
kidney



HOW THE RADIOLOGIST SHOULD ACT WHEN FOURNIER 

GANGRENE IS SUSPECTED 
X. Leunda Ayastuy, A. Salazar Salgado, P. Velázquez Fragua, G. Vega Muñoz, A. Lozano Santamaría, J. Venegas Gómez. 

Fournier Gangrene was first described in 1883 and consists of necrotizing fasciitis that affects the 

fasciae of the perineum and genital region. It has a rapid progression and a mortality rate ranging 15-

50%. It is typically seen in men aged 50-70 years and rarely in women.   

  

PREDISPOSING FACTORS 

Predisposing factors include diabetes mellitus (seen in up to 60% of cases), alcoholism, 

malignancies, human immunodeficiency virus infection, chemotherapy, chronic steroid use and 

malnutrition.  

 

ETIOLOGY 

Fournier gangrene was initially defined as an idiopathic entity, but recent research has shown less than 

20% of Fournier Gangrene cases are really idiopathic. We can divide in three groups the etiologies:  

•Colorectal sources. Abscesses (particularly in the perianal, perirectal and ischiorectal regions), anal 

fissures or colonic perforations due to diverticulitis or rectal carcinoma.  

•Urogenital sources. Urethral strictures, chronic urinary infection ,neurogenic bladder or epididymitis.   

•Gynecological sources. Bartholin gland or vulvar abscess, episiotomy or histerectomy.  

•Local trauma.  

  

PATHOGENESIS 

Predisposing factors and etiologic factors allow the entrance of microorganisms to the perineum. Usually 

Fournier Gangrene is produced due to synergism between aerobic and anaerobic bacteria that 

theoretically are not highly aggressive when presented alone.  

As a result of the synergy between several microorganisms the infection spreads rapidly via fascial 

planes and an obliterative endarteritis is produced which leads to localized ischemia, further bacterial 

proliferation and necrosis. In a few words the infection could spread from urogenital and/or anal triangle 

to the superficial fascia which is named differently depending on the anatomic region (Colles, Dartos, 

Buck, Camper and Scarpa). The internal pudendal artery that does not run through the fascia so the 

testicle will not be affected. The infection spreads rapidly, 2-3 cm per hour so it is very important an 

early diagnosis. 

IMAGING FINDINGS 

Diagnosis of Fournier disease is largely based on 

clinical examination, but radiological findings can 

help us in some cases being the CT the gold 

standard in the diagnosis. The role of imaging 

includes:  

• When diagnosis is not established.  

• To determine the extent of the disease. 

• To detect the underlying cause.  

• Follow-up post intervention.  

Plain radiograph (Fig.1.) 

Plain radiograph may show hyperlucencies in the 

scrotum or perineum representing soft-tissue 

emphysema and may extend to the abdominal wall 

or inguinal region. The absence of air in plain 

radiograph does not rule out the diagnosis of 

Fournier Gangrene.  
 

Fig. 1. CT Scout. 

Radiolucent locules in the 

scrotum compatible with 

subcutaneous air.  

Ultrasound 

Fournier Gangrene patient many times present 

acute scrotal pain, and so the first image test that 

will be done will be an ultrasound. Ultrasound 

allows excluding acute diseases of the testis such 

as orquiepidedimitis or testicular torsion and in the 

detection of some findings to guide the diagnosis 

of Fournier Gangrene and to determine future 

tactics of examination.  

Ultrasound findings will be:  

• Thickening of scrotal wall.  

• Echogenic gas foci in the scrotum with reverberation artifact (pathognomonic), represents 

subcutaneous air. 

• Testes and epididymies spared. This structures have different blood supply as said before. 

Computed Tomography  

CT is the most useful imaging technique and 

theses are the features:  

• Soft tissue stranding.  

• Fascial thickening.  

• The extent of the disease.  

•  The underlying cause such as a perianal 

abscess, fistula, colonic perforation… 

• Subcutaneous emphysema. CT detects air 

before there is crepitation in physical exploration 

but in 10% of the cases subcutaneous air is not 

present in the disease, so the absence of 

subcutaneous air in the scrotum or perineum 

does not exclude the diagnosis of Fournier 

Gangrene.    

 

Fig. 2. 77 year old diabetic patient. Perineal 

and scrotal pain with fever. Enlarged scroal 

sac containing gas (star). The gas extends to 

the perineum with numerous radiolucent 

pockets overlying perineal region with fat 

stranding in the zone (arrows) and alsp to the 

right inguinal region (arrowhead).   

Fig. 4. Diabetic patient with acute scrotal pain and 

leucocytosis. Enhanced CT-scan reveals air bubbles 

in the perineum and in anterior abdominal wall soft 

tissue stranding and fascial thickening(star).  

CLINICAL MANIFESTATIONS 

The patient with Fournier Gangrene will present a 

sudden onset of scrotal or perineal pain. 

Swelling and redness of the scrotum or perineum 

with purulence or wound discharge and sometimes 

crepitation is frequent. Crepitus of the inflamed 

tissues is a common feature (60% of the cases) 

due to the presence of gas-forming organisms. 

Patients also may have pronounced systemic 

signs:high fever, leukocytosis, tachycardia…   
 

Fig. 3. Sagital reconstruction of contrast 

enhanced CT. Rim enhancing fluid 

collection with air bubble in perianal region 

(arrow).: abscess. This abscesses could 

produce Fournier Gangrene. In this case 

the infection extends  throught the low 

extremity producin Necrotizing Fascitiis with 

soft tissue stranding (star) and a collection 
(arrowhead).  

DIFFERENTIAL DIAGNOSIS 

  

TESTICULAR TORSION 

The patient with an acute testicular torsion will 

present sudden severe testicular pain as in Fournier 

Gangrene. Usually the patient who has a testicular 

torsion is an adolescent or young adult and 

ultrasound is the modality of choice for evaluating 

the potentially twisted testicle. US key findings:  

• Twisting of the spermatic cord (the most specific 

sign).  

• If torsion is complete, flow will not be detectable 

and if incomplete the flow will be decreased with 

high resistance pattern.   

•In the first hours the twisted testis presents a 

homogeneous grayscale appearance but if the 

testicle has been twisted for several hours it´s 

appearance is inhomogeneous which implies 

necrosis.  

• Increase in the size of the testis and epididymis. 

• Reactive hydrocele and thickening of scrotal skin 

with increase of blood flow.  
 

Fig. 5. Slightly heterogeneous grayscale 

appearance of the left testicle, which is larger 

compared with the right testicle and has associated 

hydrocele. Whirpool sign (yellow arrow). 

Decreased flow in the left testicle. Findings 

compatible with testicular torsion.  

ORCHIEPIDIDYMINTIS 

Epididymitis refers to the inflammation of the 

epididymis and may be associated with 

inflammation of the testis, in which case the term we 

use is orchiepididymitis. The clinical presentation 

may vary from mild tenderness to severe acute 

scrotal pain. This pathology is also more frequent in 

young patients. In this case also ultrasound is the 

modality of choice. 

US key findings:  

• Increased size and decreased echogenicity of the 

epididymis.  

• Increased blood flow of the epididymis. 

• If the testicle is affected it will present 

heterogeneous echogenicity and increased blood 

flow also.  

• Reactive hydrocele and thickening of scrotal skin.  
 

Fig 5. Findigs of orchioepididymitis. Right testicle 

and epididymis are larger than left ones and 

presents hydrocele and thickening of scrotal skin 

and  flow is increased in the epididymis and in the 

testicle. 

STRANGULATED INGUINAL HERNIA 

Inguinal hernias can be located medially (direct) or laterally (indirect) to the inferior epigastric vessels. In 

the differential diagnosis of Fournier Gangrene we must take into account the indirect hernias, because 

they can reach scrotum. If the hernia sac has a narrow neck is more probably to be incarcerated and 

consequently to strangulate. This pathology is seen in elderly patients just as Fournier Gangrene. 

Inguinal hernia will produce a bulge in the area on either side of the pubic bone and if the protruding 

intestine descends into the scrotum, is possible to present pain and swelling of the scrotum. Furthermore, if 

the hernia gets to strangulate the pain will intensify quickly, the zone becomes red and fever will appear. 

The most important clinical difference with Fournier Gangrene is that in an incarcerated inguinal hernia the 

patient will present clinical features of bowel obstruction.  

CT Key findings of strangulated inguinal 

hernia: 

• Firstly, we need to localize the 

hernia, above the inguinal ligament (in 

axial planes is difficult to identify this 

ligament, are useful coronal 

reconstructions to do it) and lateral to 

inferior epigastric vessels.  

Findings in ischemia include:  

• Wall-thickening.  

• Abnormal mural hypo or 

hyperatenuattion.  

• Mesenteric vessel engorgement.  

• Fat obliteration.  

• Mesenteric haziness.  

• Ascities.  

• If it is very advanced the wall thickens 

is diminished and neumatosis 

intestinalis and neumatosis portalis can 

appear.  

US findings:  

• Edematous thick bowel walls.  

• Hypereechoic fat. 

• Fluid within the sac. 

• Loss of peristaltis.  
 

Fig. 7. 89 year old patinet. Abdominal pain and vomiting the 

last days and bulge in the left inguinal area. Contrast 

enhanced CT reveals left inguinal hernia containing small 

bowell loops with decreased thickness and enhancement 

(withe arrow). The proximal bowel loops (yellow star) and the 

stomach are dilated (withe star). Lineal air density lines 

localised in the mesenteric veins (yellow arrow) and liver 

((yellow arrowhead)  compatible with  pneumatosis portalis. 

This is a case of strangulated inguinal hernia.  
CELULLITIS 

Perineal celullitis is another pathology that we must take into account. This disease also is more frequent in 

diabetic people. The key findings in US are increased thickness of the skin with increased ecoghenicity of 

the subcutaneous tissue (useful to compare with contralateral structure) and edema in subcutaneous tissue 

that appears as branching anechoic striations. CT-findings are soft tissue stranding and fascial thickening.  

Subcutaneous air does not appear in celullitis, but we have to keep in mind that in Fournier Gangrene in 

10% of the cases subcutaneous air does not appear, so the image findings in these cases could be similar 

and clinical features will give the key.  
 

CONCLUSION 

Fournier Gangrene is a life-threatening emergency and, despite the diagnosis is based on clinical features, 

the radiologist makes the diagnosis in doubtful cases and determines the extent of the disease and the 

possible underlying cause.  

The most characteristic finding of Fournier Gangrene is subcutaneous air but we have to keep in mind that in 
10% of the cases it is not present.  

BIBLIOGRAPHY 

Levenson RB, Sing AK and Novelline RA. Fournier Gangrene: Role of Imaging. Radiographics 2008; 28: 

519-528.  

Choe J, Wortman JR, Sodickson AD, Khurana B and JW Uyeda. Imaging of acute conditions of the 

perineum. Radiographics 2018; 38: 1111-1130. 

Avery LL and Scheinfeld MH. Imagine of penile and scrotal emergencies. Radiographics 2013; 33: 721-740.  
 



Pylephlebitis: a rare complication of an intra-abdominal infection
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LEARNING OBJECTIVES

To provide an overview of the diverse manifestations of the MVT and discuss the underlying pathogenic mechanisms.

BACKGROUND

Pylephlebitis is a septic thrombophlebitis of the portal venous system. Portal and mesenteric vein thrombosis develops in patients with various conditions,

such as hypercoagulable states, hematologic disorders, neoplasms, pancreatitis, postoperative states and intraperitoneal inflammatory disease.

The clinical manifestation is usually confusing from asymptomatic to an acute abdomen.

Pylephlebitis may sometimes present with portomesenteric vein gas. If no liver abscesses are present, this gas is not associated with a poor prognosis. On

the other hand, if the clinical findings suggest the presence of mesenteric ischemia, surgery is mandatory.

FINDINGS/PROCEDURE

We present 3 cases admitted to the Emergency Room (ER) with abdominal pain and fever, amongst other symptoms. Abdominal contrast enhanced CT
was performed in the three patients.

Case 1.
24 years old male who presented to the Emergency Room (ER) with

abdominal pain and fever. As personal records he had Down syndrome and

mild deafness. An ultrasound (US) was performed with no abnormal findings.

The blood cultures showed Gram (-) bacilli so, given the abdominal origin of

the sepsis, an abdominal CT was performed, which showed a thrombosis of

the superior mesenteric vein (SMV).

Case 2.
46 years old male who presented with a history of fever for the previous week

(up to 40º C) without a clear origin and diarrhea. He also complained of

abdominal pain. The blood analysis showed infectious parameters so an

abdomen CT was performed, which showed a thrombosis of the SMV and

inflammatory changes around the ascending colon and cecum. The apendix

was also affected by these inflammatory changes, but recovered its normal

state in the follow-up scan, same as the colon did.

Case 3.
38 years old male with abdominal pain. An US is performed that showed

thickenning of the sigmoid colon with several diverticulae and hyperechogenity

of the surrounding fat, findings consistent with acute diverticulitis with no signs

of complication. The patient is administered I.V. antibiotics and is discharged

home with close domiciliary observation. During that period of observation, the

results from the blood cultures come up positive for Bacterioides fragilis, so the

patient is admitted again to the hospital and an abdominal CT is performed,

showing several bubbles of extraluminal gas and inflammatory changes

adyacent to the known diverticulis, in the context of an abscess in formation.

The inferior mesenteric vein (IMV) is enlarged and with prominent inflammatory

changes around it and is filled with air. It also shows a filling defect in its

confluency with the splenic vein, compatible with pylephlebitis with mesenteric

gas.

CONCLUSION
Pylephlebitis is an infrequent but known complication of intraabdominal inflammatory diseases. An early recognition of this entity may improve the course of the
disease by treating the underlying cause and starting anticoagulant therapy.



Purpose

How much are clinical indications 

for CT exams accurate in our 

Emergency center?

Material and Methods

• 6 months

• 6201 first CT exams

• 16 departments

• 149 clinical specialists

• 24 radiologists

Results

67,3%
positive correlation

neurology 53%   abd. surgery 88%

Education Lorem

Clinical Indications Accuracy in 

Computed Tomography Exams in 

Emergency Center
Dejan Jovanović, Clinical Center of Vojvodina 

Novi Sad, Serbia

Conclusion

• Indications accuracy is over 2/3

• Structured demand for CT exam is good practice
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LEARNING OBJECTIVES

MDCT angiography is a first-line option for the diagnosis and management of gastrointestinal bleeding providing accurate information about the presence

or absence of active bleeding, its source, and its cause. Most common CT angiographic findings are reviewed, including active bleeding (blush) and recent

bleeding (clots), and their causes.

BACKGROUND

Acute gastrointestinal bleeding is a common reason for emergency department admissions

and an important cause of morbidity and mortality. It is typically categorized as either upper

or lower gastrointestinal bleeding depending on the anatomic location of the bleeding,

proximal (erosion or ulcer, variceal bleeding, Mallory-Weiss tear, vascular lesions,

neoplasm) or distal (diverticular disease, angiodysplasia, neoplasm, colitis, benign ano-rectal

lesions) to the Treitz ligament.

Contact: marco.diserafino@aocardarelli.it

ACUTE GASTROINTESTINAL BLEEDING: CT FINDINGS

CONCLUSION

CT angiography is a first-line modality for the time-efficient, sensitive, and accurate diagnosis or exclusion of active gastrointestinal hemorrhage and may have a

profound impact on the evaluation and subsequent treatment of patients who present with acute gastrointestinal bleeding.

FINDINGS / PROCEDURE

CT technique includes an unenhanced phase followed by post-contrast arterial and venous phases without oral contrast administration. Reformatted multi-

planar and maximum intensity projection images are helpful for the detection of the active bleeding and in the definition of the source of bleeding (Fig.1).

Unenhanced CT phase can reveal hyperattenuating material within the bowel lumen -the so called “sentinel clot”- (Fig.2a, 4a). The CT angiographic

diagnosis of active gastrointestinal bleeding is made when hyperattenuating extravasated contrast material is seen within the bowel lumen. This may

demonstrate linear, jetlike, swirled, ellipsoid, or pooled configurations or may fill the entire bowel lumen (Fig. 2, 3, 4). The timing of the appearance of the

bleeding and the change in the configuration of the extravasated contrast medium in the subsequent CT acquisitions help in defining the bleeding entity

and, consequently, the appropriate therapeutic approach. Indeed, when the bleeding is arterial in origin (Fig.1-3), the first therapeutic option is the

endovascular treatment, whereas in venous bleeding (Fig. 4) the first choice is endoscopic therapy. Surgical treatment represent the first choice when these

approaches are not applicable or fail.

Figure 2: Unhenanced (a) and enhanced CT in arterial (a) and venous (b) phases of a 61 years-old patient with anemia
and melena after surgery. Note the spontaneous hyperdensity of the loop due to blood content (a, arrow) and the arterial
active bleeding in the bowel lumen (a, arrow), increasing in the following venous phase (c, arrow).

a b c

Figure 3: 70 years-old patient
with known colonic diverticulosis
and rectorrhagia.
Note the arterial active bleeding
in the diverticular lumen, (a,
arrow) increasing in the following
phase (b, arrow).

a b

Figure 4: 26 years-old
patients with history of
alcohol abuse. Unenhanced
(a) and enhanced CT scans
in venous phase (b,c) show
spontaneous hyperdensity of
the gastric content (a, arrow)
due to variceal active
bleeding (b,c arrows). There
are also diffuse hypodensity
of the liver and spleen and
bowel lumen dilation due to
severe hypoperfusion.

a

b

c

Figure 1: Axial 3-mm maximum intensity-projection (MIP) CT arterial phase

(a, b) shows a swirling jet of extravasated contrast material within the lumen

of the cecum (a, arrow) and a pseudoaneurysm of duodenal loop (b, arrow)

a b



CT venography for ageing deep vein thrombosis and 
guiding acute catheter-directed thrombolysis
Elise Chua, Brahman Dharmarajah, Hassan Hirji
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LEARNING OBJECTIVES

To review imaging modalities for assessment of deep vein thrombosis (DVT) acuity in the 

emergency setting to guide catheter-directed thrombolysis (CDT).

BACKGROUND

DVT is common with an incidence of 1 in 1000 person-years1. It causes 25,000 deaths per year 

in the UK, usually as a result of pulmonary embolism (PE)2. 30-50% of patients with ileofemoral

DVT develop post-thrombotic syndrome (PTS) which can lead to significant morbidity with 

ulceration in up to 10% of cases3. The economic burden is substantial, with annualized median 

treatment costs of $20,000 in the USA for each patient with PTS4.

CDT enables rapid, local thrombolysis, preserving the vessel lumen and valvular function. 

Current evidence suggests CDT is effective for acute thrombus removal, reducing DVT 

recurrence and reducing development of PTS compared with systemic anticoagulation5. 

However, current guidance recommends CDT within the first 14 days6,7, highlighting the clinical 
need to accurately age DVT acutely in an objective and cost-effective manner.

FINDINGS

Patient reporting of symptoms and clinical assessment of DVT have been shown to be 

unreliable8,9. Although venous duplex ultrasonography is the first-line investigation for imaging 

DVT, it is a poor predictor of DVT age6,10.

Ultrasound Elastography

Elastography is a non-invasive technique that differentiates between tissues of different elasticity 

and may be able to distinguish between acute and chronic clots by characterizing tissue 

stiffness11. However, assessment of central veins is limited and it remains operator dependent 

and hence a less reproducible mode of analysis. 

Magnetic resonance imaging (MRI)

MRI techniques have been shown to distinguish between acute and chronic DVT whilst providing 

an anatomical roadmap for intervention12.

Gadolinium enhanced magnetic resonance venography studies showed thrombosed veins were 

greater in diameter than normal in the acute setting and displayed a peripheral rim of 

enhancement or ‘’bull’s eye sign’’13. The rim-centre ratio, which compares signal intensity at 

vessel rim to centre, reduces from the first 14 days to that over the next 14 days.

In comparison to free-hand probe techniques, MRI provides standardisation with less operator 

dependency. However, accessibility and cost effectiveness limit clinical use, particularly in the 

acute setting.

Computed tomography venography (CTV)

CTV is currently more accessible than MRI in most centres and can be incorporated 

into CT pulmonary angiography by added delayed imaging, termed ‘indirect CTV’. 

CTV has a sensitivity of 100% and specificity of 96% in DVT diagnosis and indirect CTV is 

comparable in accuracy to duplex ultrasound14. Indirect CTV allows concurrent DVT 

detection without use of additional contrast15, increasing cost effectiveness. Additionally, in 17% 

of patients with DVT, CTV delineated pelvic or abdominal thrombi difficult to assess on US16.

We propose that MRI features of DVT age are translatable to CTV and have summarised 

findings of acute and chronic DVT on CTV opposite. 

CTV can be used to assess disease extent and provide an objective and reliable evaluation of 

the age of thrombi, thus allowing identification of potential responders to CDT. In addition, it can 

be used to evaluate underlying anatomy, for example in iliac vein compression syndrome (May-

Thurner syndrome), where the left common iliac vein is compressed between the right common 

iliac artery and vertebra, predisposing to DVT21.

Certain drawbacks include increased amount of contrast (approximately 150mL) required 

compared to a CTPA, which can be of concern in patients with renal failure. Cho et al. showed 

using a lower tube voltage CTV protocol (100kVp) enabled better venous enhancement and 

contrast to noise ratio, allowing use of lower concentration contrast media23. Another concern is 

pelvic radiation, especially in young patients, however protocols with discontinuous images 

rather than helical acquisition may reduce radiation dose24.  

CONCLUSION

CTV has a high specificity and provides reproducible and cost effective information essential for 

identification of patients suitable for CDT and for planning acute CDT. Future correlation with 

CDT outcomes will further refine this imaging biomarker of thrombus ageing.

IMAGING FEATURES OF DVT ON CTV

Acute DVT

A low attenuation intraluminal filling defect with features such as

- vessel expansion

- peri-venous oedema17

- little rim enhancement of the wall by vasa vasorum or contrast accumulation around 

intraluminal clot18

Chronic DVT

Comparatively the chronic phase (over next 2 to 8 weeks) demonstrates

- decreased vessel calibre19

- partial recanalization as thrombus fragmentation and fibrinolysis cause new endothelium-lined 

sinuses to form20

- heterogeneous luminal enhancement18

- vein wall thickening (intimal thickening) as fibroblasts that infiltrate the thrombus persist as 

fibroelastic tissue21

- may also be calcified thrombi and collateral vein development21

Certain pitfalls in image interpretation 

- Mixing of enhancing and non-enhanced blood 

resulting in heterogenous opacification

resembling a DVT, hence comparing the arterial 
filling to assess phase of scan would be useful22.
- Focal wall thickening due to adherent chronic 

DVT may cause a intraluminal filling defect 

mimicking acute DVT17

Subacute DVT
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IMAGING FEATURES IN CRANIOVERTEBRAL

JUNCTION TRAUMAS
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Learning Objectives: To describe the imaging findings of

the trauma to the craniovertebral junction.

Background: Craniovertebral junction includes occiput,

C1 (atlas) and C2 (axis) vertebras. Anatomically it is the

most mobile region of the spinal axis. Due to vascular and

neural contents, diagnosis of trauma in this region is of

crucial clinical importance. After a blunt trauma, each

patient should be evaluated as if there is a cervical spine

injury until proven otherwise. Radiographic imaging

findings are unclear in most cases and can be easily

overlooked at the time of acute trauma. Thin-slice

multidetector computed tomography (MDCT) images

obtained in sagittal and coronal planes should be the

preferred method to evaluate the degree of injury and

cervical vertebra stability.

Findings/Procedures: Craniovertebral junction traumas

are classified as occipital condyle fracture, atlantooccipital

dissociation, atlas fracture, odontoid and Hangman

fractures of axis, atlantoaxial distraction and rotatory

deformities.

Occipital condyle fractures have an incidence of 3% in

patients with severe blunt cervical trauma. Anderson and

Montesano classification system is widely used and

describes 3 types. Type 1 fractures demonstrate non-

displaced fractures of the condyle and tend to be stable.

Type 2 fractures may extend unilaterally or bilaterally into

the basion and considered as stable. Type 3 fractures

hava a displaced fragment into the spinal canal due to

avulsion at the site of alar ligament attachment.

Atlantooccipital dissociation is one of the most important

injuries of the craniovertebral junction and is often fatal

due to brain stem and vascular injuries. It is defined as an

unstable injury with severe ligamentous disruption.

Craniocervical measurements such as basion-to-dens,

basion-axial line, atlantodental, atlanto-occipital and

atlantoaxial interval are used for the diagnosis both in X-

ray and CT.

Atlas fractures constitue 25% of craniovertebral junction

traumas. Jefferson classification system is in use for atlas

fractures. Type 1 and 2 are the isolated fractures of

posterior and anterior arches, respectively. Type 3 or

“classic Jefferson burst” fracture is defined as the bilateral

posterior arch fractures with unilateral or bilateral anterior

arch fracture. Type 4 is the fracture of the lateral mass

and type 5 is a transversely oriented anterior arch

fracture.

Odontoid fracture is the most common fracture of the axis.

Anderson and D’Alonzo classification system consists of 3

types. Type 1 (1-3%) is an obliquely oriented fracture

through the tip of the odontoid. Type 2 occurs at the

junction of dens with body and represents 54-60% of the

cases (Figure 1). Type 3 defines as a fracture line

extending through the C2 body with an incidence of 39-

42% (Figure 2).

Figure 1 Figure 2

Hangman fractures of axis are associated with bilateral

pars interarticularis fractures. These fractures occur as a

result of compression-hyperextension or distraction-

hyperflexion and may affect any part of the axial ring that

includes the lamina, the pedicles or the posterior wall of

the axial body. 26% of the cases are associated with

neurological sequelae.

Atlantoaxial distraction and rotatory deformities are rare in

adults but well defined in children. Radiological evaluation

is many times difficult in case of symmetric injury. Usually

occurs secondary to flexion and rotation forces that lead

to injury of the alar ligament (Figure 3). Normal rotation at

the atlantoaxial joint can be 48-52°. Bifacet dislocation

arise at an average of 63-64°. Studies have shown that

the upper limit of the atlantoaxial range is wide. It was

thought that this wide range could be related to different

age populations in the studies.

Figure 3

Conclusion: Multidetector CT in sagittal and coronal

plans is the imaging modality of choice in craniovertebral

junction traumas. To evaluate the ligaments, spinal cord

and paraspinal soft tissues MRI should be utilized.
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RADIOLOGICAL FINDINGS OF ACUTE MESENTERIC ISCHAEMIA. 
USEFULNESS OF CT IN ITS DIAGNOSIS AND MANAGEMENT
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LEARNING OBJECTIVES

To learn to recognize and describe the main radiological findings in patients presenting with acute mesenteric
ischemia, for correct diagnosis and management according to aetiology.

BACKGROUND

Acute mesenteric ischaemia (AMI) is one of the
abdominal emergencies with the worst prognosis,
with a mortality rate between 60-70%. This high
mortality rate is in relation to its unspecific clinical
presentation, and the time elapsed between the start
of diminished blood flow to the mesentery and the
instatement of treatment. AMI in adults is caused by
mesenteric arterial embolism (MAE), mesenteric
arterial thrombosis (MAT), mesenteric venous
thrombosis (MVT) and non-occlusive mesenteric
ischaemia (NOMI), with the arterial causes being
more common than the venous.

FINDINGS

The radiological test of choice for diagnosis of AMI

is contrast-enhanced CT. Radiological findings in

AMI are: filling defects in the mesenteric arteries

and veins (main finding), bowel wall thickening

(which can associate a dense halo), altered

enhancement pattern of the intestinal loop wall

(presence or absence of enhancement),

extraluminal air (neumatosis and air in the

portomesenteric veins), and nonspecific signs such

as mesenteric stranding, ascites and

pneumoperitoneum.

A y B. Volume rendered reformation
of CT images shows mesenteric
arterial and venous anatomy. C:
Celiac trunk. SMA: Superior
mesenteric artery. IMA: Inferior
mesenteric artery. SMV: Superior
mesenteric vein. IMV: Inferior
mesenteric vein. PV: Portal vein. S:
Splenic vein.

VASCULAR ANATOMY
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MESENTERIC ARTERIAL EMBOLISM

SMA embolism in a 70 year old man. (a,b) Axial and coronal contrast –
enhanced CT shows an SMA embolus (arrow). (c) CT images shows
dilated bowel loop associated with air – fluid levels (*). (d) CT imges
shows bowell wall thickening with target sign and little mesenteric fat
edema (*).



SMA embolism in a 70 year old man. (a,b) Axial and
coronal contrast – enhanced CT shows an SMA
embolus (arrow). (c) CT images shows dilated bowel
loop associated with air – fluid levels (*). (d) CT
imges shows bowell wall thickening with target sign
(arrow) and little mesenteric fat edema (*).

MESENTERIC ARTERIAL THROMBOSIS NONOCCLUSIVE MESENTERIC ISCHEMIA

MVT in a 81 year old woman. (a,b) Sagital contrast –
enhanced CT show a vascular engorgement,
mesenteric fat stranding (arrows) and halo sign (*).
(c, d) Axial CT images shows bowel wall thickening
with target sign (arrows) and ascites (*).

MESENTERIC VENOUS THROMBOSIS

NOMI in a 81 year old man. (a)
Axial contrast – enhanced CT
shows a degree of
enhancement of the bowel wall
(arrows). The SMV branches
look thin but unobstructed. (b)
CT image show segmental
infarction of the spleen (arrows)
(c) CT image show bowell wall
thickening with halo sign (arrow)
and little mesenteric fat edema
(*).

Filling defect
in superior
mesenteric
vein.

CONCLUSIONS

Adequate knowledge of acute mesenteric
ischaemia (AMI), as well as its frequent findings
and potential mimics are important for prompt
and definite diagnosis.

REFERENCES

Copin P, Zins M., Nuzzo A., Purcell Y., Beranger – Gibert S., Maggiori L., Corcos O.,
Vilgrain V., Ronot M. Acute mesenteric ischemia: A critical role for the radiologist..
Diagnostic Interv. Imaging. 2018 Mar;99(3):123-134.

Kanasaki,Shuzo; Furukawa,Akira; Fumoto,Kanako; Hamanaka,Yasuyo; Ota,Shinichi;
Hirose, Tomohiro; Inou, Akitoshi; Shirakawa, Takako; Nguyen, Linh Dai Hung;
Tulyeubai, Syerikjan. Acute Mesenteric Ischemia: Multidetector CT Findings and
Endovascular Management. Radiographics, 2018, 38 (3): 945-961.

Sara Upponi, John Julian Harvey, Raman Uberoi, Arul Ganeshan. The role of radiology
in the diagnosis and treatment of mesenteric ischaemia. Postgrad Med J 2013;89:165–
172.

McCarthy,E; Little,M; Briggs,J; Sutcliffe,J; Tapping,C R; Patel,R; Bratby,M J; Uberoi.
Radiology and mesenteric ischaemia. Clinical radiology , 2015, 70 (7): 698-705.

Harpreet S. Dhatt, MD, Spencer C Behr, MD, Aaron Miracle, MD, Zhen Jane Wang,
MD, and Benjamin M. Yeh, MD. Radiological Evaluation of Bowel Ischemia. Radiol Clin
North Am. 2015 November ; 53(6): 1241–1254.



SIX YEAR OLD GIRL WITH LEFT OVARY TORSION SECONDARY 

TO MATURE CYSTIC OVARIAN TERATOMA
L.Cuesta Lujano, A.Mora Jurado, C.Izco García-Cubillana, T. Busquier Cerdán, M. Roquette Mateos, A. Delgado Cotán

LEARNING OBJECTIVES

BACKGROUND

CONCLUSION

Figure 1.- Abdominal ultrasound and abdominal CT with intravenous contrast. A and B) Cystic lesion with peripheral mural nodule (Rokitansky

nodule) showing fat content (*). Images compatible with mature cystic ovarian teratoma C) Observe te «whirlpool» of te left adnexal vascular pedicle (),

pathognomonic of ovarian torsion.

Ovarian torsion is te most frequent complication of mature cystic ovarian teratoma and a delay in their diagnosis and treatment

means adnexal loss, so it is essential to know te typical and pathognomonic findings of these two entities.

6- years-old girll referred from the Emergency Departament for persistent abdominal pain of 12 hours of evolution without

other accompanying symptoms. Anodyne laboratory data.

- Remember what are te typical radiological characteristics of mature cystic ovarian teratoma in both ultrasound and CT.

- Recapitulate te most representative radiological manifestations of ovarian torsion, as well as their pathognomonic findings

FINDINGS/PROCEDURE
We performed an emergency abdominal ultrasound identifying a supraumbilical mass compatible with mature cystic ovarian

teratoma (MCOT). In view of te patient´s clinic and te suspicion of secondary ovarian torsion, the patient was sent to te referral

center for surgical intervention. There, a CT scan of te abdomen with intravenous contrast was performed that confirmed te

findings and also showed a pathognomonic characteristic of adnexial torsion: the twisted ovarian pedicle.

TYPICAL CHARACTERISTICS OF MCOT RADIOLOGICAL MANIFESTATIONS OF OVARIAN TORSION

Heterogeneous cystic lesion with:

- Sebaceous content

- Calcium (usually teeth)

- Mural hyperecoic Rokitansky nodule; 

dermoid plug

- Increased ovarian size with folllicles displaced to the periphery

- Cystic or hemorrhagic degeneration if it is of long evolution

- Doppler: absence of venous flow (most common). Arterial flow 

present, absent or with diastolic flow absent or inerted

- The twisted ovarian pedicle is pathognomonic for ovarian torsion



Pyelonephritis and it’s complications- A review of the image spectrum

C Cruz Conde, C Casado Pérez, S Borruel Nacenta, E Martínez Chamorro, J Garcia Prieto, J Alonso Sanchez

Hospital Universitario 12 de Octubre, Madrid.

- To explain and review the clinical and radiological findings in acute pyelonephritis and other 
clinical scenarios that may derive.
- To understand the impact in the course of treatment that radiologic findings may have.

Learning Objectives

Pyelonephritis is a severe urinary tract infection that affects both the renal parenchyma and the 
collecting system, caused most frequently by  Escherichia coli. Diagnosis is clinical and analytical, 
but imaging may be required if symptoms persist or a life-threatening situation is suspected.

Introduction

NON-COMPLICATED PYELONEPHRITIS: May show no findings on
imaging or those produced by inflammation, oedema and
vasospasm[2] :

Therefore all imaging techniques will show:
- Kidney enlargement
- Nephronia areas
- Less vascularization /enhancement

Ultrasound is the technique of choice for a first assessment, although
the majority appear as normal. Contrast enhanced US is more
sensitive to detect parenchymal changes:

Computerized Tomography (CT) is the gold standard, due to its high
sensibility. It is normally performed with IV contrast, where affected
areas appear unenhanced. Other frequent findings are:

- Enlarged kidney
- Perinephric fat stranding
- Thickening of the Gerota fascia
- Delayed enhancement after 3-4h of contrast administration

Schematic display of possible pyelonephritis complications:

Findings

Choong FX, Antypas H, Richter-Dahlfors A. Integrated Pathophysiology of Pyelonephritis. Microbiol Spectr. 2015 Oct. 3

William D. Craig, Brent J. Wagner, Mark D. Travis. Pyelonephritis: Radiologic-Pathologic Review RadioGraphics 2008; 28.255-276
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Criteria® Acute Pyelonephritis. J Am Coll Radiol. 2018 Nov. 15 (11S):S232-S239

Bibliography
While a non-complicated infection can be managed without the necessity of imaging

techniques, radiologists play a pivotal role in diagnosing complications of renal infection and can

guide into the necessity of surgical treatment.

Conclusion

HYDRONEPHROSIS: A dilated collecting system may produce acute
renal failure or persistence of the pyelonephritis symptoms. The
most frequent cause of obstruction is a urolithiasis.

PYONEPHROSIS: It results from an obstructed and infected collecting
system. Ultrasound is the imaging of choice which shows an
echogenic and dilated collecting system

ABSCESS FORMATION: Abscesses are formed after inflammation
areas that progress into necrosis and confine themselves, seen as
hypoechoic or hypoattenuating masses with rim enhancement.

Abscesses can break into the abdominal cavity or be accompanied
by pylephlebitis of the renal vein.

EMPHYSEMATOUS PYELITIS AND PYELONEPHRITIS: It is a life-
threatening situation caused by a necrotizing infection of the kidney
with gas formation. This gas is what makes it distinct from a normal
pyelonephritis. It’s classification depends on the extension of the gas
according to the Huang and Tseng classification.

If the gas is only present in the collecting system, it is called
emphysematous pyelitis. Trauma and iatrogenic causes should be
ruled out first.

XANTHOGRANULOMATOUS PYELONEPHRITIS: It is a chronic
inflammatory granulomatous disorder in which a destructive mass
invades the renal parenchyma. It is normally presented by an
enlarged kidney with multiple hypoechoic /hypoattenuating masses;
an irregular, thinned parenchyma; and a dilated collecting system. An
obstructive calculus present in nearly 80% of the cases.

TUBERCULOSIS: Urinary tract is the most common site of infection of
extrapulmonary TB. It is a chronic infection that produces:
- Dilated calices with wall thickening of the collecting system and

strictures due to fibrosis.
- Parenchymal scarring, calcifications and cortical low-attenuated

masses that may have a calcified rim

TREATMENTS

34 y-o female with acute pyelonephritis. CEUS shows a wedge shaped 
hypoechoic area with no contrast enhancement (arrow).

44 y-o patient with acute pyelonephritis, CT is performed showing 
Wedge shaped hypodense areas (white arrows)

50 y-o female with colic pain and fever. A) US shows 
dilated collecting system (arrow). B and C) non-enhanced 
CT shows perinephric and ureter fat stranding (arrow-
head). Small urolithiasis was detected (red arrow)

17 y-o female with complicated renal colic. US shows lithiasis (arrow-
head) a dilated collecting system with echogenic material inside (white 
arrow) B) Dilated ureter with echogenic material inside (white arrow).

8 y-o patient with persistent fever and lumbar back pain. US images
show a renal abscess: a hypoechoic lesion with mass effect and no
vessels inside the lesion on Doppler imaging.

58 y-o male with lumbar pain. Abdominal-CT shows: 
A) wedge shaped areas (white arrow) and fat stranding (green 
arrow).  B) Small abscesses (red arrow) and perinephric liquid 
(blue arrow).  C) Thrombus inside the left renal vein (yellow 
arrow)

83 y-o female with septic shock. CT shows a ruptured collection: axial 
(A, B) and coronal (C) views with mass-like liquid formation (*), fat ( 
red arrow) and air (blue arrow) inside. Fat stranding and free liquid in 
retroperitoneum (^).

68 y-o female with pain in the left flank and sepsis. Axial (A,B) 
and coronal view (C) of CT show multiple hypodense lesions 
with gas inside (arrows) and gas in the left renal vein (red 
arrow). 

46 y-o female  with lumbar pain. A and B) show a dilated collecting system 
with lithiasis (white arrow) and hyperechoic foci with dirty shadowing (red 
arrows). C) Enhanced-CT shows the lithiasis (empty arrow) and gas bubbles in 
the dilated collecting system (arrow-heads).

31 y-o female with weight-loss. CT shows left renal enlargement 
with round shaped cystic lesions with rim enhancement 
(arrows) and a staghorn lithiasis (*)

64 y-o male with known history of urogenital TB. Venous (A) and 
excretory (B) phases on enhanced-CT show wall thickening of the 
collecting system (arrow) with strictures and dilated calyxes (red 
arrow)



LEARNING OBJECTIVES
The purpose of this educational exhibit is to review, through real cases of patients assessed in our emergency department, the imaging findings associated with the different infectious pathologies

of the musculoskeletal system.

BACKGROUND
Musculoskeletal infection can take many forms, such as superficial cellulitis, necrotizing fasciitis, myositis, abscess, septic arthritis or osteomyelitis, depending on the degree of soft-tissue layers

involved. All of these are common pathologies that the emergency radiologist must know because, although generally diagnosed and managed clinically, sometimes the clinical and laboratory

findings are nonspecific, requiring imaging to confirm the diagnosis. Emergency radiologists rely on conventional radiography, ultrasonography and computed tomography, being the latter the best

modality given its high spatial and contrast resolution.

FINDINGS / PROCEDURE DETAILS
After a thorough search of the most recent articles on the subject, a review of cases of musculoskeletal infectious pathologies from patients assessed in our emergency room was performed.

Those that best illustrated the most representative imaging findings for each pathology and image modality were selected to serve as graphic examples for our educational exhibit of the different

infectious musculoskeletal pathologies.

Cellulitis

Non-necrotizing acute infection of the subcutaneous tissue and hypodermis. The majority of

cases are secondary to a penetrating skin defect. Less commonly, it can be secondary to

extension from deep tissue infection, or hematogenous spread.

Skin thickening and subcutaneous edema are the main findings, so venous thrombosis must

be ruled out (sometimes infectious thrombophlebitis may be found associated to cellulitis).

Necrotizing Fasciitis

Infectious Myositis / Pyomyositis

Osteomyelitis

Septic Arthritis

Rapidly spreading and progressive infection of the deep fascia with secondary necrosis of the

subcutaneous soft-tissues. Prevalence rising among immunocompromised patients, also

associated to trauma or surgery. Gas-forming anaerobic bacteria and aerobic gran-negative

microorganisms are often involved.

Plain films may reveal swelling, and in some cases, soft-tissue emphysema. On US, edema

and fluid bands at the fascia level may be found, unless emphysema is present and obscures

the underlying tissue. On CT, skin thickening, subcutaneous and intermuscular stranding,

subfascial fluid collections and muscle thickening due to edema are the main findings.

Infection of skeletal muscle, often seen in HIV infected young adults (hematogenous spread

and transient bacteremia), also found associated to rhabdomyolysis or muscle trauma

(hematoma acts as a nidus for infection). In the majority of cases, IM involves a single

muscle, with predilection for lower extremities.

CONCLUSION
Radiologists play an essential role in the diagnosis of musculoskeletal infectious pathology frequently encountered in the emergency department. Proper imaging modality selection and knowledge

of typical imaging features is essential for avoiding misdiagnosis.

Infection of the bone marrow and adjacent osseous structures with potential surrounding soft

tissue extent.. In children hematogenous spread is the predominant route of infection,

whereas in adults spread from a contiguous source, direct contamination or post-operative

infection is much more frequent. It has a variable imaging appearance and therefore often

mimics other bone diseases.

Infection of synovial tissue and fluid that leads to irreversible joint damage within 48h if left

untreated. Therefore, timely diagnosis and treatment are critical.

THE ROLE OF EMERGENCY RADIOLOGY IN THE ASSESSMENT OF INFECTIOUS 

MUSCULOSKELETAL PATHOLOGY

1. Hypoechoic stranding between

hyperechoic fat lobules (cobblestone

pattern) due to edema. Doppler may

show increased vascularity. 2. Skin

thickening and fat stranding due to

subcutaneous edema in a patient with

fever and erythema. CT revealed

associated septic thrombophlebitis.

1. Skin thickening, subcutaneous and intermuscular fat stranding in a patient with thigh edema,

erythema and tenderness. Notice crescent subfascial fluid collections. Muscle attenuation and size

remain normal. 2. A different patient who presented with septic shock, notice the presence of

intermuscular, subfascial and subcutaneous emphysema due to gas forming anaerobic bacteria.

1. Patient complaining from ankle

swelling, pain and disability. US

revealed joint fluid increase with

echogenic content in its depending

portion (arrow). Aspiration yielded

pus. 2. Knee joint fluid and synovial

enhancement in a septic patient.

Notice communication of joint

space with extraarticular gas

containing collection (abscess).

Soft-tissue swelling is the usual finding on plain films. US may reveal

muscle enlargement with or without abscess formation, and may be

employed to aid percutaneous drainage. CT shows muscle

enlargement and decreased attenuation, effacement and stranding

of fat planes. CT clearly defines the extension of abscesses when

present (peripherall rim enhancement), distinguishing them from

necrotic tissue (no enhancement).

1 - 2. Muscle enlargement and effacement of fat planes. Notice skin blister

in 1 (arrow), aspiration yielded pus. 3. Multiple gas containing

intramuscular fluid collections with peripheral rim-enhancement

(abscesses) in left thigh.

Plain film changes may not be obvious until 5-7 days in children, 10-14 in adults. Regional

osteopenia, endosteal scalloping, focal bony lysis / cortical loss, periosteal thickening,

peripheral sclerosis and new bone apposition may be noted. US may show cortical bone

irregularity, subperiosteal fluid collections, periosteal thickening and may help assess soft-

tissue. CT is superior to plain film depicting bony margins, helping identify a sequestrum

(devitalized bone within lucent resorbed bone), involucrum (thick sheath of periosteal bone

surrounding a sequestrum) or cloaca (opening in an involucrum that allows drainage of

purulent / necrotic material out of the dead bone) in chronic cases.

1. Fifth metatarsal base osteopenia, cortical lysis, periosteal thickening and bone apposition,

notice skin ulcer where the infection started (arrow). 2. Sequestrum in a patient with chronic

mandibular osteomyelitis after periodontal abscess.

Zulueta Odriozola, J.M.; Cabo Bolado, J.; Elvira Ruiz, P.; Sánchez García, D.; Segura Escribano, C.; Fernández Álvarez, C.
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ACUTE PULMONARY 
EMBOLISM

LEARNING OBJETIVES

Pulmonary embolism is an important cause of dypsnea that must be discarded as soon as posible because if massive it can be a life threatening 

condition. On this poster we aim to teach naive radiologist the principal keys to deal with the pulmonary embolism during a duty.

BACKGROUND

Pulmonary embolism can be due to multiple causes such as amniotic liquid, septic origin or tumors…but usually and most important, most 

frequently we use this therm to refer to the thrombotic occlusion of a pulmonary artery. The most important sympton is acute dyspnea it is highly 

suspicios of pulmonary embolism if it is presented also with changes on the electrocardiogram (such as sinus tachycardia, SIQIIITIII pattern..) or even 

hypotension. The most important marker is the D-dimer for its highly negative predictive value, a low value of D-Dimer virtually rejects the possibility of a 

pulmonary embolism.

FINDIGNS/PROCEDURE

CT angiography must be performed if a patient refers acute dyspsnea along increased Ddimer. Unenhanced subsegmentary arteries of a delayed 

contrast ejection can lead to problems when interpreting the CT scan, for preventing mistakes; place the ROI in the middle of the main pulmonary artery 

previous to its bifurcation. After contrast we will see a filling defect within the vasculature of the lungs with acute pulmonary emboli in it. Other features 

include ground glass opacities, or mosaic pattern.

CONCLUSION

Pulmonary embolism is an acute cause of dypsnea and how perform the CT and recognice its features should be know by novel radiologist.



Spectrum of CT findings in pelvic inflammatory disease

Learning objectives

To review and describe the spectrum of radiological findings that may be encountered in inflammatory pelvic 

disease as well as the differential diagnosis in the context of a woman with acute pelvic pathology.

Background

PID, one of the most common diseases of women, is an infectious and inflammatory disorder of the upper female 

genital tract; including the uterus, fallopian tubes and ovaries as well as in some cases, the infection may spread 

to adjacent pelvic structures.

It usually results from ascending infection by Neisseria gonorrhoeae or Chlamydia trachomatis. 

Risk factors for PID include young age, multiple sex partners, high coital frequency, low socioeconomic status, 

intrauterine device and other forms of pelvic instrumentation.

Because of the severity of long term sequelae, including tubal damage resulting in infertility, it is important that PID 

be diagnosed accurately and treated promptly.  Unfortunately, patients usually present with nonspecific symptoms. 

The clinical history and the findings at physical examination, with adnexal and cervical tenderness, in conjunction 

with US findings, can be diagnostic. However, given the vague and nonspecific presenting symptoms, CT is often 

the first imaging examination performed, but careful assessment of common PID mimics, such as endometriosis, 

adnexal torsion, ruptured hemorrhagic ovarian cyst, adnexal neoplasms, appendicitis, and diverticulitis, is 

important to avoid misinterpretation. Although the standard of reference for diagnosing PID is laparoscopy, which 

allows direct visualization of purulent exudates and edema of the pelvic structures.

In the absence of complications, PID is generally treated conservatively with a oral antibiotic therapy. Patients with 

complicated PID frequently require hospitalization, with intravenous administration of antibiotic therapy, in addition 

to percutaneous or surgical drainage of pelvic abscesses if present.

Findings

CT findings are typically subtle early in the course of PID. Often the only and most common finding is mild pelvic 

edema that results in thickening of the uterosacral ligaments and haziness of the pelvic fat, and free fluid in the 

cul-de-sac, and sometimes thickening and enhancement of the peritoneal surface and reactive lymphadenopaty. 

Patients may also have a mild salpingitis with thickening of the fallopian tubes of more than 5 mm, a very specific 

sign, and mild oophoritis with enlarged of more than 3 cm and abnormally enhancing ovaries, with a polycystic-like 

appearance. Periovarian stranding and enhancement of the adjacent peritoneum are occasionally noted. 

Abnormal endometrial enhancement and simple fluid within the endometrial canal are findings that are consistent 

with endometritis, with ” indistinct uterine border” sign. If similarly, the uterine cervix may also be enlarged and 

contain an abnormally enhancing endocervical canal, findings that are consistent with cervicitis. 

Later in the course of PID, fluid-filled tubular lesions with enhancing thick walls can appear, indicating hidro-

pyosalpinx. Ultimately, frank tubo-ovarian and pelvic abscesses form, indicated by the presence of a thick-walled, 

complex fluid collection that may contain internal septa, a fluid-debris level, or gas, very uncommon, with the ovary 

and fallopian tube no longer delineated. Anterior displacement of thickened broad ligament indicates that the mass 

is of adnexal origin. Patients with TOA respond to parenteral therapy. If the abscesses extend to other pelvic or 

intrabdominal locations maybe  will need surgical or percutaneous drainage. 

In addition, other pelvic and even abdominal organs may be affected by PID , such as, small or large bowel ileus 

or obstruction, ureteral obstruction, or rarely perihepatitis or Fitz-Hugh-Curtis syndrome, with bacteria spread by 

direct extension along the right paracolic gutter or through the lymphatic system, causing enhancement and 

thickening of the anterior liver capsule with possible geographic areas of variable perfusion in the subcapsular and 

periportal locations. Other complications include ovarian vein thrombosis or even uterine rupture, very rarely.

Conclusion

Recognition by radiologist and become familiar with the wide spectrum of radiological findings in the inflammatory 

pelvic disease and the differential diagnosis is imperative for realize a correct and opportune diagnosis of the 

disease.



• Cervicitis, which 
manifests as cervical 
enlargement and 
abnormal 
enhancement of the 
endocervical canal.

• Pelvic fat inflammation, which obscures
the normal pelvic fascial planes. There
is also thickening of the peritoneum, 
consistent with peritonitis.

Salpingitis, with hyperenhancing and 

thickened fallopian tubes.

Contrast-enhanced CT scan

demonstrates abnormal endometrial 

enhancement due to endometritis.

Free fluid in pelvis

The ovaries , predominantly the left 

one, are enlarged, inflamed, and have 

a polycystic

appearance due to early oophoritis.

• Fitz-Hugh-Curtis 
syndrome, demonstrating 
inflammatory stranding 
along the right paracolic
gutter with a small 
amount of fluid (curved 
arrow), hyperenhancing
right liver lobe capsule 
(thick arrow) and 
hyperenhancing
parenchima due to 
perfusion disorder.
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ACUTE SCROTUM
LEARNING OBJETIVES

To identify the gray and color Doppler US findings of testicular emergencies wich require immedite treatment such as testicular torsion, 

infecction or trauma.

BACKGROUND

Acute scrotal pain is a common cause among children and young adults. Depending on the cause we can sort out in three groups:

• Infectious/inflammatory:orchiepididymitis or just epididimytis (most frequent) 

• Vascular/ischemic: torsion or testicular apendage torsion

• Trauma: traumatic injuries

Generally ultrasonography (using gray and Doppler Color scale) will be usefull and necessary to establish the cause, the grade of 

emergency and if the testicle can be saved.

FINDIGNS/PROCEDURE

Patient should be placed supine decubitus grabing his penis and taking it to the abdomen. We will use the high-frequency (7.5–12.0 MHz) 

transducer on a gray scale and compare the size, the echoetexture, the presence of mases (abcess) and the presence of liquid in the 

scrotum. Doppler color US should be performed, wathcing carefully for signs of ischemia. Sings of ischemia include big differences between 

the blood flow of the two testicles, or signs such as the loop sign of tsticular torsion.

- Infammatory/infectious causes may show an enlarged and heterogenous testicle usually also increased blow flow.

- Vascular/ischemic causes present as the most important featrue the lack of detectable blood flow in the testis.

- Traumatic injuries of the scrotum may present focal areas of altered testicular echogenicity (areas of contusion/ infarction/ hematocele)

CONCLUSION

Testicle emergencies can be missdiagnosed and require the radiologists to have know the role of imaging and the specific imaging findings.

Notice the loss of echotexture, the increased size and the surrounding edema

Testicular torsion, see the loop sign and the increased blood flow , also notice the 
echotexture of the testicle  



Cervical necrotizing fasciitis: 

an entity of urgent diagnosis and treatment.
María Luisa Collado Torres 1, Beatriz Brea Álvarez 1, Maria Ibnoulkhatib 1, J. Pablo Martínez González 1, Inés Hernández Delgado 1, Mª Rosario Navarro Torres 1

1 Hospital Universitario Puerta de Hierro, Majadahonda (Madrid)

Learning objective

• Make aware of the importance of an early diagnosis of cervical necrotizing fasciitis (CNF) and therefore the role of the radiologist.

• Review the main imaging findings on computed tomography (CT) and emphasize the key features to enable right interpretation. 

• Present illustrative cases diagnosed in our hospital.

Background

Necrotizing fasciitis (NF) is a rapidly progressive infection of the deep soft-tissue most commonly resulting from polymicrobial infection. It is more prevalent in 

immunocompromised patients or after trauma. NF rarely is seen in the head and neck, where has a high potentially morbidity-mortality if not early 

diagnosed and managed. Cervical necrotizing fasciitis (CNF) is often due to a benign pharyngeal or dental infection. Factors affecting treatment success rates are early 

diagnosis, appropriate antibiotic treatment and surgical debridement. 

Conclusion

• CNF is one of the most severe emergencies, requiring immediate management by a multidisciplinary team. 

• Early recognition CNF, including evaluation of the airway and mediastinal extension, with enhanced-CT enables appropriate medical -surgical treatment.

A 61 year- old man, smoker.

Cervical inflamation and

crepitus two days after

endolaryngeal microsurgery

(mild dysplasia of laryngeal

mucosa). Neck contrast

enhacend-CT : Bilateral and

dififuse soft-tissue gas ( yellow

arrows) with celulitis (white

arrow) and thickening of the

platysma, mostly left (red

arrow).

Microorganism: E. Coli

A 54-year-old woman

Odynophagia and trismus for a

day. Neck contrast enhanced -

CT: left parapharyngeal abscess

(yellow circle) that conditions

displacement and partial

obliteration of the airway.

Associates cellulitis (white

arrow) and thickening of the left

fascia and platysma (red arrow).

Microorganisms:

S.constellatusA. turicensis, E.

lento, B. pyogenes and P.

buccae

A 70-year-old male complains of acute,

odynophagia and neck inflammation. No

relevant background. Neck contrast-

enhanced CT: left parapharyngeal

phlegmon (yellow circle) with thickening of

the platysma and superficial fasciae (red

arrow), infiltration of left subfascial fat

(white arrow) and infiltration of upper

mediastinal fat (orange circle)

Microorganism: S. pyogenes.

A 65-year-old man with rapidly evolving

cervical inflammation, dysphagia and

odynophagia (4hours). Personal history:

bipulmonary transplant 5 months ago and

IgG deficit. Neck contrast- enhanced CT:

bilateral and diffuse cellulitis (white arrow)

and important thickening of the fasciaes and

platysma (red arrow). Permeable

aerodigestive tract, although with caliber

decrease (blue circle).

Findings/Procedure

We report six cases of CNF diagnosed in our hospital in the emergency setting, all were performed a contrast-enhanced computed tomography (CT).

Main roles of CT in the emergency setting are: confirm the diagnosis, define precisely the extend of the affectation, differentiate between

cellulitis/phlegmon vs. abscess and identify possible complications.

 It´s important to emphasize that the lack of soft-tissue emphysema doesn´t exclude CNF, in fact most of our cases didn´t present it. 

 Diagnosis key: radiologically, extensive and bilateral asymmetric involvement of the anterior-triangle of the neck + rapidly progressive clinic. 

References    1.  Fayad LM, Carrino JA, Fishman EK. Musculoskeletal infection: role of CT in the emergency department. RadioGraphics 2007;27(6):1723–1736.

2. Ammar A. Chaudhry, Kevin S. Baker, Elaine S. Gould, Rajarsi Gupta. Necrotizing Fasciitis and Its Mimics: What Radiologists Need to Know. AJR 2015; 204:128–139

Constant CT features:

•thickening and infiltration of the cutis - subcutis (cellulitis)

•diffuse enhancement and/or thickening of the superficial and/or deep cervical 

fasciae (fasciitis)

•enhancement and thickening of the platysma, sternocleidomastoid muscle, or 

strap muscles (myositis); 

•fluid collections in multiple neck compartments. 

Inconstant CT features: 

•soft-tissue gas (in the absence of penetrating trauma or recent 

surgery almost pathognomonic) 

•mediastinitis

•pleural or pericardial effusions.

A 74-year-old man with persistence and worsening odynophagia, fever, dyspnea and 87% 

saturation (previous diagnosis of laryngeal erythema). No relevant background. Neck contrast-

enhanced CT: bilateral infiltration ,of right predominance, of the cutis- subcutis (white arrow), 

enhancement and thickening of fasciae and platysma (red arrow), right intramuscular liquid 

collection (white arrowhead) and left soft tissue gas (yellow arrow).Notice the big retropharyngeal 

collection/abscess in the sagittal view (yellow circle) with extension to the mediastinum (orange 

circle) and left pleural effusion (blue arrow).

Microorganism: Provetella buccae and Stenotrophomona maltophilia.

43-year-old man with

pain and left cervical 

swelling. History of 

dental infection (38) 

one week ago. Neck 

contrast enhanced 

CT: left phlegmon pha

ryngeal (yellow circle) 

cellulitis (white arrow) 

and thickening of the 

left fascia and platysma 

(red arrow). Asocciate 

A left intramuscular li

quid collection (blue 

circle) and thickening

of the sternocleidomastoid muscle (myositis).
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LEARNING OBJECTIVES
To study the main pathologies that may affect this area and its characteristics by image.

Manage the optimal diagnostic tests based on diagnostic suspicion.

Recognize the different forms of presentation of the most common pathologies.

Not forgetting less frequent pathologies that also appear.

Abdominal emergencies are always a diagnostic challenge for clinician and radiologist doctors. Patients with pain in lower abdomen may have multiple and challenging pathologies.

Radiologists should be familiarized with clinical presentations, typical imaging findings and laboratory values which may suggest a wide variety of diseases. 

Imaging plays a critical role in the diagnosis of these abdominal emergencies.

We always think of the same pathologies, but there are other less frequent ones that can cause the same symptoms and must also be taken into account.

BACKGROUND

FINDINGS/PROCEDURE

APPENDICITIS

CROHN DISEASE

DIVERTICULITIS

TUBERCULOSIS

Acute appendicitis is the most frequent cause of pain in the right illiac fossa.  

It is the most common indication for emergent abdominal surgery. 

May be difficult to diagnose in some cases based on clinical data alone. Ultrasound (US) and 

MDCT (multidetector CT) have a high sensitivity and specificity, wich has contributed to the correct 

diagnosis in cases with non-routine clinic.

US: In children, women of childbearing age and young adults.

CT: If inconclusive ultrasound, obese, elderly or suspected complication. Superior in sensitivity 

(94%) with respect to US (83-88%).

Fig. 1. Appendicitis US (A) axial and (B)

sagittal.

Appendix more than 6 mm in diameter, with

loss of the layered structure and not

compressible with the transducer.

Fig. 2. Amyand´s hernia with appendicitis.

Is an inflammatory bowel disease that can manifest anywhere in the gastrointestinal tract.

Its peak onset is at 15-30 years of age.

The ileocecal region is most commonly affected by the disease.

Most patients experience chronic symptoms; however, acute exacerbations or complications may 

lead to acute abdominal pain.

US: In children, women, young adults and for disease follow-up.

CT: excellent characterization of disease extension, severity and estimation of inflammatory activity.

A B

Fig. 3.US (A) Wall of the terminal ileum thickened with hyperecogenic submucosa (*) in acute phase. 

(B) Fistulous tract. (C) CT. Abscess with gas inside.

C

Tuberculosis is an infectious disease whose prevalence and incidence are increasing in our 

environment. 

Gastrointestinal tract tuberculosis is relative uncommon manifestation of tuberculosis.

The ileocecal junction is the most commonly involved, followed by ileum and cecum.

Although it is infrequent, it must be taken into account in the emergency department due to 

its ability to simulate other common diseases such as Crohn´s disease, as well as lymphoma.

Regarding Crohn´s disease, tuberculosis has a more acute onset and patients go to the hospital 

with fever, abdominal pain, weight loss and night sweats.

Fig. 4. (A) US: circumferential wall thickening of terminal ileum. (B) Axial contrast-enhanced CT: terminal ileum 

circumferential wall thickening with minimal inflammatory changes in the pericolic fat. 

(C) Enlarged mesenteric lymph nodes (arrows) which present hypoattenuating central areas. 

A

BB

C

In the western population, diverticula are mainly located in the left colon (90% of the cases). 

Sigma is almost invariably affected and proximal progression may occur to varyng degrees.

The most frequent complication is acute diverticulitis, wich consists of inflammation of the 

diverticula. Patients with acute diverticulitis may have additional problems such as abscessing, 

perforation, fistulization, bleeding and stenosis. CT technique of choice.

Fig. 5. Diverticulosis with acute diverticulitis in the sigmoid colon. Thickening of its wall with diverticula. 

(A) Adyacent collection of air bubbles with inflammatory changes in the fat. (B) Resected segment of sigma.

A

A

B

B

*

FISH BONE WITH COMPLICATING ABSCESS FORMATION

Fig. 6. Pelvis abscess for perforation of the sigmoid colon by fishbone. 

(A) Sagital contrast-enhanced showing a curvilinear foreing body with sigma perforation and 

inflammatory changes. (B) Volumetric reconstruction with fishbone. (C) Fishbone.

A B

C

Accidental ingestion of fish bones is not uncommon. 

Only in 1% cases does the foreing body cause complication such as obstruction and perforation.

The most common clinical features of intra-abdominal perforations caused by foreign body ingestion

are abdominal pain (95%), fever (81%), and localized peritonitis (39%). 

The ileum (39%) and jejunum (27%) are the sites most commonly perforated by the ingested foreign

bodies.

CT is the test of choice for patients with this clinic.

A review of the most and less frequent pathology of the organs located in this region of the abdomen is performed. We analyze inflammatory, infectious, vascular, complicated tumor causes 

and acute pathology caused by foreign abdominal and pelvic bodies. We perform CLINICAL, RADIOLOGICAL AND SURGICAL CORRELATION in these pathologies.

INTESTINAL DISEASE: INFLAMMATORY AND NON INFLAMMATORY CONDITIONS

INFLAMMATORY AND INFECTIOUS CONDITIONS

A B

ACUTE EPIPLOIC APPENDAGITIS 

Acute epiploic appendagitis most commonly manifests with acute lower quadrant pain. 

Its clinical features are similar to those of acute diverticulitis or, less commonly, acute appendicitis.

(C) Acute epiploic appendagitis

B

C
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MALIGNANCIESADENOCARCINOMA 

APPENDICEAL MUCOCELE

INTESTINAL DISEASE: INFLAMMATORY AND NON INFLAMMATORY CONDITIONS

A

BB
Mass of cotton matrix that is left behind in a body cavity during an operation. 

Some gossypibomas cause infection or abscess formation in the immediat 

postoperative period, whereas others remain clinically silent for many years.

CT is the technique of choice to detect them.

Fig. 16. Gossypiboma. Woman with surgery for colon carcinoma. (A)Intraabdominal 

abscess: low-density heterogeneous mass with air bubbles and thin metallic density in 

the mass. (B) The radiopaque marker strip is seen as a thin metallic density. 

Oncologic emergencies have a high rate of morbidity and mortality. Approximately 15 to 33% of patients with undiagnosed colorectal carcinoma (CRC) will initially present with an acute abdomen 

requiring urgent surgical intervention, including presentations with bowel perforation, obstruction, or gastrointestinal bleeding.

Complications of bowel perforation in the presence of underlying colorectal carcinoma include the potencial for tumor cell seeding and the development of peritonitis: diffuse (61%) and localized 

abscess (39%).

Fig. 7. (A) Axial and (B) sagital CT with iv. 

contrast in a patient with cecal mass with

necrosis and free fluid. 

Cecal adenocarcinoma with stent placement.    

+A

A B

BOWEL OBSTRUCTION

A

B

Fig. 9. Malignant appendiceal mucocele. 

(A) Axial CT with iv contrast. Cystic mass with calcified walls. (B) CT after 

three months with appendiceal rupture leading to pseudomyxoma peritonei 

and bowel obstruction. 

INTRALUMINAL CAUSES:

Bezoar, gallstone ileus

INTRINSIC CAUSES:

Adenocarcinoma (fig.8), Crohn disease, TBC, 

Intramural intestinal hemorrhage, IntussusceptionEXTRINSIC CAUSES: 

Adhesions, closed loop, strangulation, hernia

EXTRINSIC MASSES:

Peritoneal carcinomatosis (fig.9)

FOREING BODIES

B

Fig. 10. Bezoar. Bowel obstruction. (A) Axial CT with oral 

contrast. Intraluminal mass containing a mottled air pattern 

characteristic of bezoar. (B) Surgical piece.

Fig. 11. Gallstone ileus due to impacted gallstone in the terminal 

ileum. (A) Axial MDCT (B) Volume-rendered. Calcified stone (arrows). 

B

Fig. 12. Axial MDCT. Herniated small boweI with 

strangulation at the neck of the hernia (arrows). 
Fig. 13. Axial MDCT and US. Ileoileal intussusception 

due to Meckel´s diverticulum (arrows). 

Fig. 15. Axial MDCT. Colocolic intussusception due to 

colon carcinoma (arrows). 

Fig. 14. Intussusception. 

Surgical piece. 

ABSCESS DUE TO FOREING BODIES 

VASCULAR CONDITIONS

Fig. 17. Local tumor recurrence with fistulization to neobladder and 

abscess formation.

Active bleeding from a branch of the right internal iliac artery.

Fig. 18. MDCT with iv. 

contrast (A) axial and (B) 

coronal MIP. Wall hematoma 

with active bleeding in 

arterial phase.

Fig. 17. (A) Axial  and  (B-C) 

MIP axial and coronal MDCT. 

Lower intestinal bleeding. 

Radical cystoprostatectomy 

with neobladder.

A B

A

B

C

The most frequent causes of pain with non-

gynecological bleeding are secondary to wall 

hematomas and tumor pathology. The multiphase 

MDCT is the technique of choice.

Demonstration of bleeding is dependent on the rate 

of active haemorrhage, and patients with slow or 

intermittent bleeding may have a negative CT.

A

B

Fig. 18. (A) US and (B) MDCT with iv contrast. Inflammatory 

conglomerate that includes the ovary and the fallopian tube. Adnexal 

cystic mass with debris and tubal dilatation. Ovarian tube abscess.

Fig. 8. (A) Axial and (B) sagital CT with iv. 

contrast in a patient with an obstructing 

carcinoma (+) at the cecum. Contained 

perforation with adjacent pericolonic abscess 

(arrowheads).

Annular mass narrowing the bowel lumen with

proximal intestinal dilatation (arrows). 

GYNECOLOGICAL PATHOLOGY
Acute gynecologic disorders: uterine 

disorders, ovarian disorders (ovarian 

torsion, hemorrhagic ovarian cyst, 

ovarian hyperstimulation syndrome), 

endometriosis, pelvic inflammatory 

disease, and postoperative- postpartum 

complications.

US is the primary imaging modality of 

choice for the evaluation of pelvic pain in 

the female patient.

CT with iv. contrast may be performed if 

US findings are equivocal or if further 

characterization is required. 

A B

Since the radiologist plays a major role in the 
urgency, it is essential to know the possible 
diagnoses and their forms of presentation.

ACUTE INFRAUMBILICAL PAIN 
IS A PANDORA'S BOX.

CONCLUSION

Fig. 18. US. Ovarian torsion. Both 

ovaries on the right side. 



CAUSES AND RADIOLOGICAL FINDINGS OF BOWEL OBSTRUCTION

1. IS THERE OBSTRUCTION?

2. WHERE IS THE LOCATION OF THE OBSTRUCTION? 

3. WHAT IS THE CAUSE OF THE OBSTRUCTION?

4. HOW SEVERE IS THE OBSTRUCTION? ARE THERE ANY COMPLICATIONS ASSOCIATED?

IS THERE OBSTRUCTION? WHERE IS THE LOCATION OF THE OBSTRUCTION? 

WHAT IS THE CAUSE OF THE OBSTRUCTION?

Coronal image CT shows diffusely 

dilated small bowel loops.

Small bowell intussusception secondary to metastatic

melanoma (red arrow) .

Spigelian hernia (red arrow).Abdominal adhesions

(appendicectomy, yellow circle).

Small bowel obstruction: > 2,5– 3,0 cm and non-dilated colon

Large bowel obstruction: cecum > 9 cm; other segments > 6 cm

Coronal image CT shows dilated 

large bowel.

Gallstone ileus: CT images show dilated small bowel loops (first image), a cholecystoenteric fistula and a gallstone (red arrow) in the second portion of the

duodenum (second image) and in distal jejunum (third image).



HOW SEVERE IS THE OBSTRUCTION? ARE THERE ANY COMPLICATIONS ASSOCIATED?

*

HIGH GRADE / SEVERE:

o Free fluid in the abdominal cavity

o Wall thickness > 3 mm

o Hyperdense Wall in non-contrast examination

o Abscense of rectal gas

o Lack of mucosal enhacement

o Pneumatosis / Aeroportogram

o Signs of perforation

Colorectal lymphoma (red arrow).

Sigma volvulus (yellow circle). Cecal volvulus (yellow circle).

Closed loop small bowel obstruction with

diminished enhancement of the obstructed

segment of bowel (green asterisks) and free

intraperitoneal fluid (yellow arrow) due to

adhesive disease (appendicectomy, blue circle).

*

Small bowell obstruction with parietal pneumatosis (red arrow) and portal pneumatosis (yelow arrow). 

*

Pneumoperitoneum (green asterisks) and

peritonitis secondary to ileal perforation in a

patient operated on inguinal herniorrhaphy 10

days ago.



DIFFERENTIAL DIAGNOSIS FOR ACUTE DYSPNEA AND D-DIMER 

ELEVATION WITH NEGATIVE COMPUTED TOMOGRAPHY FOR ACUTE 
PULMONARY EMBOLISM. 

Avilés I, Cortés XM, Cueto L,  De AraujoD,  Estellés R, García MP.

U.G.C. Radiodiagnóstico

Hospital Virgen Macarena. Sevilla. SPAIN

Figure 4. Dispersion graph that reflects how most of the patients in the simple analyzed during

2017 showed a high D-dimer value.
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Figure 1. Graph that

reflects the different

pathologies found and 

their frequency in 

percentages, after the

revisión of the thoracic

CT angiography during

2017.

Purpose

To analyze the prevalence of acute pulmonary embolism 

in our setting.

To identify pathologies which clinically simulate 

pulmonary embolism (PE), with negative CT 

angiography, and to establish their typical tomographic 

findings as a brief pictorial review. 

Material and methods

A retrospective analysis of the patients who came to the

emergency room with suspected PE was made, based

on the D-dimer values and the Wells scale during 2017.

The analysis focused on the review of the medical

records (values of D-dimer and Wells scale) and chest

angio-CT findings of these patients. High values of D-

dimers were considered to be those above 500 ng/ml.

Thoracic CT angiography with intravenous contrast

according to PE protocol was used as the test of choice

for PE diagnosis.

We analyzed the cases in which in the CT angiography

was not identified PE, in order to clarify an alternative

diagnosis.

Conclusions

Despite the correct use of clinical guidelines to predict the diagnosis of PE, the prevalence was less

than 20%.

The high D-dimer values showed a low specificity in the prediction of PE.

It is necessary to emphasize the importance of angio-CT as a diagnostic test, which allows the

radiologist to confirm the diagnosis of PE or establish an alternative diagnosis, favoring adequate

therapeutic action.

Figure 2: After the review of the thoracic CT angiography during 2017, it was

established that 50% were women and the other 50% were men.

Figure 3: In the 

thoracic CT 

angiography reviewed 

during 2017, only 4.5% 

of the women 

presented an elevated 

risk for PE. 

Results

A total of 304 patients were obtained during the year of 2017.

The analysis of this sample resulted in 18.1% (n-55) presenting PE, while 81.8% (n-249) presented

alternative pathologies such as congestive heart failure, pulmonary infections, pleural pathology or

atelectasis between others

From the total number of patients with an alternative pathology to PE (n-249), a representative sample of

111 patients is analyzed, assuming a sampling error of 5% and a confidence interval of 90%.

Review the emergency medical records in order to determine the final diagnosis of these patients.

Heart failure, lung infections and pleural pathology are the entities that we have found most frequently in

patients in our series, as we can see in the following graph [figure1]. These findings are similar in the

reviewed literature.

In the analyzed sample we found an equivalent percentage in terms of gender, as we can see in the

graph [figure 2].

The risk established by the Wells scale [figure 3] in the analyzed sample, differentiated by gender,

determined that 63.6% of men and 47.7% of women had a low risk for PE, while only 4.5% of women

had a high risk.

From the studied sample most of the patients presented a D-dimer value above 500 ng/ml, as reflected

in the following graph [figure 4], which shows the low specificity of the D-dimer value in the prediction PE.

Figure 1. Graph that reflects the different pathologies found and their frequency in 

percentages, after the revisión of the thoracic CT angiography during 2017.



NEUROCYSTICERCOSIS. RADIOLOGICAL DIAGNOSIS. REVISION
Mdp Mayorga Pineda, T Busquier Cerdán, M Roquette Mateos, I Avilés Vázquez, P García Rodríguez, Rs Estelles López.

University Hospital Virgen Macarena, Seville, Spain

Learning Objectives:

 To know the different evolutionary stages of the disease and its characteristics in neuroimaging tests.

 To learn how to perform the differential diagnosis of brain processes that occurs with focal lesions, cystic lesions and

cerebral calcifications.

Background:

Neurocysticercosis is an endemic disease in developing countries; in our environment it is presented on an exceptional

way, although an increase incidence is observed due to migrations. The most frequent symptom of debut are epileptic

crisis. We expose the most frequent semiology in neuroimaging.

Findings and procedure:

Cranial CT without intravenous contrast (IV) was performed in all patients.

MRI was performed without and with IV contrast, and diffusion study.

Cranial CT: we observed from normal studies at initial stages to cystic lesions with annular enhancement after the

administration of intravenous contrast, perilesional edema, calcified nodules without mass effect, edema or contrast

enhancement in final stages.

Brain MRI: from normal studies in early stages to cystic lesions with annular enhancement after administration of

intravenous contrast, diffusion restriction, perilesional edema, calcified nodules without mass effect, edema, contrast

enhancement or restriction of diffusion in final stages.

Conclusion:

 Neurocysticercosis is a rare disease with an increasing prevalence in developed countries due to migrations.

 The most frequent clinical presentation is epileptic crisis.

 The  radiological findings are extensive; typically observing cystic lesions with calcium and perilesional edema.
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LEARNING OBJECTIVES

The purpose of this exhibit is to depict the methodology of use and to assess the diagnostic supply of ultrasound

in recognizing cartilaginous fractures and detachments in a pediatric emergency department.

FINDINGS / PROCEDURE

Ultrasound was performed in infants and children patients with clinical suspicion of post- traumatic or perinatal fracture, with negative or

uncertain radiographic examination, to confirm or exclude direct and/or indirect signs of fractures or detachment of ossification nucleus.

On symptomatic patients with negative or non-conclusive X-rays, it is suggested to add ultrasound examination. Indeed, in cases of

subperiosteal or intraspongious fractures of already ossified elements, ultrasound shows direct and indirect signs of the bone damage,

leading to the diagnosis. ln case of detachment of the ossification nucleus, which were completely cartilaginous and not evident to the X-

rays examination, the ultrasound is essential and unavoidable to obtain a diagnosis, clearly showing the presence of the fracture and

estimating the entity of the detachment. (Fig. 1) (Fig. 2) (Fig. 3) (Fig. 4) (Fig. 5)

BACKGROUND

In pediatric or in neonatal age fractures may represent a tough challenge for

the “pediatric radiologist”, and especially for the radiologist known as

”generalist”, who occasionally faces pediatric cases. The peculiar constitution

of the growing bone and the presence of cartilaginous areas not yet calcified

can make it difficult to identify fractures with the only direct radiogram.

Seville (ES): May 16-17 2019

CARTILAGINOUS FRACTURES AND DETACHMENTS: 

ROLE AND METHODOLOGY OF

ULTRASOUND IN PEDIATRIC EMERGENCY

CONCLUSION

Ultrasound represents a helpful tool in searching for fractures in pediatric patients. This specially applies to 

infants and children where the ossification is lacking or absent and not valuable with the x-rays examination. 

Figure 4: Baby, 3 weeks.

Perinatal trauma.

Comparative anterior

scan.

A: healthy contralateral

humerus. Normal

relationship between

distal metaphysics

(purple) and distal

epiphysis (green);

B: epiphyseal

detachment. Loss of

normal anatomical

relations. Posterior

dislocation of the

epiphysis (green)

Figure 1: No evidence of bone lesions on RX (A-B) and CT exam (C) in a 6
year old patient. Note soft tissue swelling (arrows)

A B C

Figure 2: A same patient as fig. 1. A: The ultrasound exam detects detachment of the epitrochlear nucleus

of ossification; B-C: The comparative MRI examination confirms the detachment of the nucleus (arrow)

compared to the contralateral nucleus (arrowhead).

A B C

Figure 3: Ultrasound findings of elbow fracture. Posterior scan: intracapsular blood effusion (red)
that lifts the fat pad (yellow).
Olecranial dimple (purple)
Cartilage (blue)

B

distal humerus 

epiphysis

distal humerus

metaphysis

Figure 5: Same case as Fig 4. Rx examination of the

elbow showing periosteal reaction of the distal

metaphysis of the humerus (arrow).

Not easy to interpret for a "non-pediatric" radiologist

A B C

A

Contact: Francesco Esposito: fra.in@icloud.com
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Purpose

The aim of this study is to describe the sonographic features of omental infarction and to 

define the role of ultrasound (US) in the diagnosis and follow-up

Methods and Materials

From August 2011 to April 2015, 213 consecutive children (95 male and 118

females; ages ranging from 2 to 15 years) with acute right sided abdominal pain

lasting 1-6 days admitted to our hospital with presumptive diagnosis of acute

appendicitis were prospectively evaluated. Symptoms associated as fever, nausea

and vomit were recorded. Laboratory tests were performed to evalutate major

inflammatory markers. All patients underwent preoperative US using a convex and

linear transducer (6-18MHz)

Seville (ES): May 16-17 2019

OMENTAL INFARCTION: AN UNRECOGNIZED 
DISEASE. A PROSPECTIVE STUDY OF 

SONOGRAPHIC FEATURES IN CHILDREN 

CONCLUSION
In children with omental infarction US identified a right sided, hyperechoic, non compressible mass between the

umbelicus and the inferior hepatic margin, beneath the anterior abdominal wall (Fig. 3). An accurate pre-

operative diagnosis of omental infarctions is critical in order to determine the most appropriate therapy.

B

Contact: Francesco Esposito: fra.in@icloud.com

Figure 1. Hhyperechoic, non-compressible, oval mass (yellow) located in the upper right

abdominal quadrant, below the lower hepatic border (red), just behind the anterior

abdominal wall (purple).

Gallbladders (blue)

Results

In 14 patients US showed an hyper-

echoic mass between the anterior

abdominal wall and ascending or

transverse colon in the right upper

abdominal quadrant, suggesting diagnosis

of omental infarction (Fig. 1). US

detected in 8 patients a normal-looking

appendix, whereas in the other 6 patients

identified neither appendix nor thickening

of peri-visceral fat-tissue, excluding

diagnosis of acute appendicitis. One

patient presented also a moderate free

fluid into abdomen. 8 children underwent

surgery, which confirmed the diagnosis

of omental infarction (Fig.2). 6 children

did not undergo surgery because of

spontaneous remission of symptoms.

Figure 2:

Laparoscopy: 

omental tissue 

(arrows) tethered 

to the abdominal 

wall (*) 

Figure 3: The figure shows the area

where the omental infarction most

frequently occurs



Is it useful "age adjusted D-dimer" in patients with suspected low or 

intermediate probability pulmonary embolism (PE)?
A. Vicente Bártulos 1, N. Almeida Arostegui 1, M. Vicente Redondo 1, J. Corres González 2,  A. Muriel García 3, J. Zamora Romero 3. 

1 Radiology Deparment, 2 Emergency Deparment, 3 Biostatistics Unit. Ramon y Cajal Hospital, Madrid. Spain

PURPOSE: 

To evaluate the effect of using a strategy of age-adjusted D-Dimer (DD) as 

compared to using conventional 500 μg/L cutoff for patients with low-

intermediate suspicion of pulmonary embolism (PE) in an Emergency 

Department.

CONCLUSIONS:

 In our setting, the adjustment for age of DD levels would have 

reduced the CT-angiography request in a low percentage of 

patients (5.7%).

 However, in this group, there is an unaceptable rate of PE, affecting 

main arteries, lobar and segmental arteries. We do not consider 

this age-adjustment a safe strategy in patients with suspected PE.

METHODS:

 We included all consecutive patients with suspected PE with low/ 

intermediate probability at the emergency room from January 2012-May 

2018, who had a CT-angiography performed. 

 We collected data using a clinical decision support system (CDSS) 

integrated in the computer imaging request procedure. 

 We collected Wells score and the DD-levels.

RESULTS:

 A total of 4475 studies of CT-angiography were performed.

 3318 patients had low / intermediate probability and a DD-level determined.

 Among them, 188 cases (5.7%, 95% confidence interval [CI]) (4.9-6.5%) 

had levels> 500 μg/L DD but, conversely they were negative with an adjusted 

cut-off point (10 * age μg/L). 

 Of these, 12 patients (6.4%; [CI] 95% (3.3% -10.9%) had PE in the Angio-

CT-study, 4 in the main pulmonary arteries, 1 in the lobar arteries, 4 

segmental arteries, and 3 subsegments. 

INTRODUCTION.-

Pulmonary embolism is a high incidence disease despite underdiagnosis and 

carries a high risk of morbidity and mortality. The current pre-test tools

(clinical, probability scales and D-dimer) have allowed to optimize the

diagnostic accuracy, since it is problematic to select the subgroup of patients

who will obtain a greater benefit from the practice of an angiotomography to

establish the diagnosis of pulmonary embolism.

DIAGNOSTIC STRATEGY.-

In our center we have an algorithm to aid in clinical decision-making by

computer (CDSS), according to which, using the Wells pre-test scale, patients

with high suspicion of pulmonary thromboembolism will undergo CT

pulmonary angiography and patients with low or intermediate suspicion will be

requested a D-Dimer that if it is less than 500 the study will be stopped and if

it is greater than 500 an Angio-TC study will be required.

The D-Dimer has a high sensitivity, 95% (95% CI 85-100%) and it has a low

specificity (40-60%), with frequent false positives and unnecessary angioCT.

In 2010, Douma et.al.reported a new D-dimer cut-off point, adjusting it

according to the age of the patient with the formula [age (years) x 10 μg / L],

for use in patients older than 50 years with suspected pulmonary embolism.

VALUE OF 

D-DIMER

YEARS OF 

THE PATIENT

PULMONARY TROMBOEMBOLISM. LOCATION

1 700 88 MAIN AND SEGMENTS PULMONARY ARTERY (PA)

2 600  68 MAIN  PA

3 600 74 SUBSEGMENTARY PA

4 788 85 MAIN AND SEGMENTS PA

5 867   90 SEGMENTARY PA

6 790 79 SUBSEGMENTARY PA

7 750 83 SUBSEGMENTARY PA

8 600 91 SEGMENTARY PA

9 771 83 MAIN  PA

10 646   85 SEGMENTARY PA

11 800 81 LOBAR AND SEGMENTARY PA

12 600 61 SEGMENTARY PA

Relationship of patients 

in which the D-Dimero

adjusted for age would 

have been less than 

500 and no 

Angiography CT 

pulmonary would have 

been performed.
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CASE 1.- A 68 year old patient. Suspected pulmonary 

embolism (PE). Wells scale of 4.5. D-Dimer without 

adjustment of age of 600. Pulmonary angio CT with filling 

defects in main, lobar and segmental arteries. Massive PE. 

CASE 2.- A woman 88 year old. Wells score 6. D-

Dimer 700. CT-Angiography. Pulmonary embolism

(PE) central with main and segmentaries arteries

affectation.

CASE 3.- A 81-year-old woman with dyspnea and tachycardia. Wells 4.5. D-Dimer 800. 

Pulmonary CT Angiography there are opacification defects in right inferior and segmental lobar 

artery. PE Lobar.

CASE 4.- A woman 90 year old. 

Dyspnea and oppression 

continuous thoracic center. 

Wells score 4,5. D-Dimer 867 

ng/mL. CT-Angiography: there are 

opacification defects in 

segmentaries arteries in lower 

left lobe and pleural effusion and 

signs of right overload.

Pulmonary embolism (PE).

CASE 5.- A woman 74 year

old.with repetitive 

presincopals. Wells: 6. D-

Dimer: 600 ng / mL.

Pulmonary CT-Angiography: 

there are opacification

defects in subsegmentaries

arteries in lower left lobe 

Pulmonary embolism



Acute cholecystitis associated with bile-proven infection: 

a microbiological study made by and for radiologists

M.J. Gayán Belmonte, J. M. Plasencia Martínez, A. García Chiclano, M. Huertas Moreno, A. 

Moreno Pastor, A. Blanco Barrio

Servicio de Radiodiagnóstico. H. G. U. Morales Meseguer, Murcia (Spain)

Methods
Patients with emergency non-operable AC treated with cholecystostomy and antibiotics versus only with antibiotherapy were recruited

consecutively between January 2013 and December 2015 for this retrospective study.

Using the clinical history of the patients, we collected data related with demography, clinical presentation of the AC, blood test parameters,

ultrasound findings, treatment modality and culture results of the bile obtained by the initial gallbladder puncture for the cholecystostomy procedure.

The characteristics of bile infection were analyzed by Student's T and Chi2 tests by IBM SPSS Statistics program version 22.0.

Results

A total of 101 patients were recruited, of whom 61 were treated with cholecystostomy and 40 with antibiotics.

52 patients were men (51,2%) and 49 women (48,8%), with a mean age of 78.13 ± 12.32 years.

57 patients (60.6%) showed leukocytosis (defined as > 11x103 leucocytes/mm3) in the blood tests and of 99 patients with temperature

recording, only 25 (25.25%) showed fever (defined as ≥ 38°C) at diagnosis.

Of all the patients treated with cholecystostomy and with available microbiological study (46 patients, 45.5%), microbiology was positive in 34

cases (33.7%). The most frequent microorganism was Escherichia Coli, positive in 44.1% (15/34) of bile-cultures and in 17% (6/34) the infection

was polymicrobial (Fig. 1).

Regarding radiological findings, we found that infection tended to associate with a gallstone lodging in the infundibulum/cystic duct (5/5-100%-

vs. 3/7 -42.9%-; P = 0.068, Fig. 2), and with perivesicular fat inflammation (27/36 -75%- vs 1/3 -33%; P = 0.123, Fig. 3).

Bile-infection was neither associated with complicated (gangrenous, perforated or emphysematous) AC (10/13 -76.9%- vs 23/32 -71.9%-; P =

0.729), nor with brown-blackish bile colour (17/33- 51.5% vs 8/12 -66.7%-; P = 0.686).

33.70%

66.30%

Positive
culture

Negative
culture

44.10%

56.90%

E. Coli

Others
microorganisms 83%

17% One
microorganism

Polymicrobial
infecction

Fig 1. Microbiological results of patients treated with cholecystosotmy and with available microbiological study of bile.

Purpose
Acute cholecystitis (AC) is a common acute condition that requires urgent treatment. The treatment of choice is cholecystectomy or

percutaneous cholecystostomy in selected cases when surgical treatment is contraindicated. Adding antibiotic therapy is mandatory in both cases.

Knowing the microorganisms most often involved and the imaging findings associated with bile infection can help to choose the best therapeutic

option.

Our objetive is to assess the clinical and radiological characteristics of AC associated with bile infection to optimize the clinical handling.



In patients treated with cholecystotomy, infection was found in 76% (29/38) of calculous AC compared to 40% (2/5) of acalculous AC

(P = 0.255, Fig. 4).
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Fig. 2. Gallstone lodging in the infundibulum/cystic duct
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Fig. 3. Perivesicular fat inflammation 
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Conclusion

In our study, 34% of patients treated with cholecystostomy for acute cholecystitis associated bile infection. The microorganism most

frequently found was Escherichia Coli. Infection seems more likely associated to lodging gallstones and perivesicular inflammation, and not with

blackish bile or acalculous acute cholecystitis.
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Discussion

We found a positive bile-culture in 34% of patients with AC treated by cholecystostomy, similarly to previous studies (35% to 60%)1,2. The

infection was polymicrobial in 17%, also similiarly to previous researchs1,2.. The microorganisms most frequently isolated were

Enterobacteriaceae, specifically E. Coli, as in most previously published studies1,2.

Taking into account the pathophysiology of the acute calculous cholecystitis, we can explain the fact that the bile infection is associated

more frequently with acute calculous cholecystitis and with a gallstone lodging in the infundibulum or in the cystic duct. A lodged gallstone

implies a complete obstruction of the gallbadder, which results in an increased gallblader pressure and in a stasis of the bile, conditions that

favors superinfection3.

P = 0.255

P = 0.068 P = 0.123



PYOGENIC LIVER ABSCESS: 

WHAT THE RADIOLOGIST SHOULD KNOW
Amaia Pérez Del Barrio, Pablo Menéndez Fernández-Miranda, Pablo Sanz Bellón, Javier Azcona Saenz, Yasmina Lamprecht, 

Eduardo Herrera Romero, Sara Sánchez Bernal, Juan Crespo del Pozo, Raúl Pellón Daben, María Mercedes Acebo García, 

Francisco José González Fernández.

Marqués de Valdecilla Universitary Hospital, Santander.

Etiology and epidemiology

Most pyogenic liver abscesses are polymicrobial.

- Escherichia Coli – traditionally.

- Klebsiella Pneumoniae – emerging:

 Solitary lesions with solid appearance.

 Difficult to distinguish from tumors.

 Diabetes Mellitus as a risk factor.

FINDINGS.   I.-ETIOLOGY, EPIDEMIOLOGY Y PATHOGENESIS

1. Describe the etiology, epidemiology and pathogenesis of liver abscess.

2. Identify the main imaging features of the pyogenic hepatic abscess in both   

ultrasound, CT and MRI.

3. Clarify the difficulties on the differential diagnosis of this entity.

4. Define the role of the radiologist in the treatment.

LEARNING OBJECTIVES
Liver abscess is the most common visceral abscess of the human body. 

Pyogenic abscess is the most frequent abscess in the liver and can be caused 

either by fungal or bacterial organism. In addition, it is the one with the worst 

prognosis as it may have a fatal outcome if an early diagnosis and treatment are 

not performed.

BACKGROUND

80%

>10%

<10%

Pyogenic

Entamoeba histolytica

Fungi, CMV, other agents

FINDINGS. II.- DIAGNOSIS

ULTRASOUNDS (US)

Small abscesses (<2 cm): hypoechoic nodules or ill-defined areas of distorted 

hepatic architecture.

Large abscesses: hypoechoic or hyperechoic masses depending on the presence

of internal septa and debris.

- Gas: echogenic foci with posterior dirty shadowing. 

- Absence of Doppler US signal inside the abscess. Doppler US signal in the periphery 

and the septa.

- K.Pneumoniae  solid appearance lesions.  

CONTRAST-ENHANCED COMPUTED TOMOGRAPHY (CT)

- Well-defined, round mass, with:  

• Low-attenuation core, an enhancing internal rim (pyogenic membrane) and 

an hypoattenuating outer layer (parenchymal edema)  “double-target sign”

• In delayed phases, inner layer’s enhancement persists and outer layer starts  

enhancing “rim sign” or “single target sign”

- Abscesses can appear as a single mass or as multifocal lesions. 

When multiple small abscesses coalesce into a single larger cavity  “cluster sign”

- Transient wedge-shaped or segmental enhancement surrounding the hepatic 

abscess visible on dynamic CT.

MAGNETIC RESONANCE IMAGING (MRI)

- T1WI: Hypointense core.

- T2WI: Hyperintense core surrounded by a layered wall rim with an iso/hypointense

inner layer and a moderately hyperintense outer layer  “Double target sign”

- Contrast-enhanced T1WI: Enhancement identical to that at CT. 

- Diffusion WI and ADC maps: High-signal-intensity on diffusion and low-signal-

-intensity on ADC. 

- K. Pneumoniae  “Turquoise sign” (multiple septa).

US: Hypoechoic lesion related to an abscess. US: Peripheral Doppler US signal.

Contrast-enhanced CT: “double-target sign”. Contrast-enhanced CT: wedge-shaped
enhancement.

MR T2WI: “double-target sign”.MR T1WI: multiple microabscesses.

Pathogenesis

- Biliary ducts (ascending cholangitis, hepatobiliary hitches).

- Hematogenous spread (portal vein, hepatic artery).

- Direct extension from adjacent structures.

- Direct inoculation.

Due to variable echogenicity they may simulate solid lesions.



FINDINGS. III.- DIFFICULTIES IN THE DIFFERENTIAL DIAGNOSIS

Hepatic neoplasms:

• Difficulties:

Tumors with extensive necrosis (metastases, cholangiocarcinoma).

Solid organizing abscesses.

• Keys (favoring hepatic abscess):

Double-layered wall (“double-target sign”). 

Wall enhancement (early contrast enhancement of the inner layer that

persist in delayed phases and progressive enhancement of the outer layer).

Transient wedge-shaped or segmental parenchymal enhancement. 

MRI: hyperintense at diffusion-weighteg imaging and hypointense at ADC

maps. Whereas, necrotic portion of tumors do not restrict on diffusion-
-weighted imaging.

Peribiliary/hepatic cysts:

• Difficulties:

High-signal-intensity on T2WI.

Abscesses and hamartomas: rim 

enhancement.

• Keys:

Diffusion-weighted MRI: abscesses

show restricted diffusion. 

Peribiliary cysts follow portal 

branches.

Amebic liver abcesses:

• Difficulties:

Indistinguishable by imaging.

• Claves:

Solitary and unilocular. 

History of recent travel to 

endemic areas and 

laboratory values.

- Most pyogenic hepatic abscesses are polymicrobial. Currently, Klebsiella Pneumoniae is emerging as most common isolated pathogen. 

- Ultrasounds and CT are the main diagnosis imaging-techniques, whereas MRI is reserved for complicated cases. 

- Familiarity with US, CT and MRI findings can aid offering a prompt diagnosis and even identifying the underlying infectious agent.

- Knowledge of potential pitfall in the differential diagnosis can help avoiding unnecessary testing and treatments, as well as delayed diagnosis.

- The radiologist has an important role in the treatment through imaging-guided percutaneous drainage.

CONCLUSIONS

- Antibiotic therapy.

- Fine-needle aspiration: obtaining specimen for culture. 

- Imaging-guided percutaneous drainage: specially indicated when > 3 cm. Factors that reduce its success:

• Unresectable hepatobiliary malignancies.

• Multiple abscesses.

• Recurrence is related to catheter removal when output is >15 mL/d. 

• Size of the abscess is not associated with lower success (more adjustments, longer duration, but same efficacy).

- Surgery: abscess rupture, peritonitis, other concomitant surgical condition, failure of percutaneous drainage. 

FINDINGS.                  IV.-TREATMENT

Contrast-enhanced CT: amebic abscess.
MR T2WI: peribiliary cysts.

Contrast-enhanced CT: cholangiocarcinoma. Contrast-enhanced CT: hepatocarcinoma.

US: catheter drainage of hepatic abscess.



1. Pectoralis Major (PM) is the largest and most superficial muscle in the 
anterior chest wall. 

2. It is an extremely powerful adductor, internal rotator, and flexor of the 
humerus and acts as an important dynamic stabiliser of the shoulder. 
Injuries of the PM muscle has increased in young people due to growing 
popularity of weight-training regimens and contact sports-related trauma. 

3. The most often cited mechanism of injury is in weightlifters performing 
the bench-press maneuver. 

4. There are also other non-sports and atypical scenarios when PM muscle 
may be weakened and harmed while lifting (for example while lifting 
elderly people in hospitals or nursing home residence).  

5. Patients with a ruptured PM present in the acute phase with pain, 
extensive swelling, and ecchymosis of the anterior chest wall, axilla and 
medial aspect of affected arm. At clinical examination, patients may have 
a palpable defect along the course of the PM and/or thinning of the 
axillary fold (more specific signs).

1US and MR Imaging in Pectoralis Major Traumatic Injuries.



2US and MR Imaging in Pectoralis Major Traumatic Injuries.

Its complex anatomy makes the clinical diagnosis and even the radiological 

diagnosis quite challenging. When a pectoralis injury is not suspected at 

presentation, the first imaging examination ordered may be MR imaging of the 

shoulder, which frequently does not enable optimal visualization of the pectoralis 

major and may lead to a missed or delayed diagnosis. Even in breast US it may be 

addressed for suspicion of a breast abscess.



ACUTE CEREBRAL PAHOLOGY IN HIV PATIENTS

• Learning objetive
Recognize the findings of cerebral pathology in HIV patient and its differential diagnosis

• Background
The neurological affections are frequent in the HIV patient and can suppose the first manifestation of the illness that is attended in an emergency service.

Brain involvement due to HIV may be by direct involvement of the virus, opportunistic infections, neoplasms in immunosuppressed hosts or as a consequence of treatment.

• Findings
We review the most frequent radiological findings recorded in the emergency department of our center, exposing a series of clinical cases: Meningitis, metastasis, toxoplasmosis, lymphoma, progressive multifocal

leukoencephalopathy (PML), immune restitution syndrome in a PML (PML-SRI) and cryptococcosis.

AIDS dementia complex.
HIV encephalpathy, is a chronic, neurodegenerative syndrome characterized by progressive cognitive and

motor impairment and atrophic changes involving the brain. It is the most frequent complication. The CD4

count <200 cells / μl, the duration of HIV infection, the age of seroconversion and the level of virus in

cerebrospinal fluid are the main risk factors.

Imaging features.

Diffuse, symmetric atrophy, disproportionate to the patient's age. Gliosis and demyelination in periventricular

and deep white matter. No enhance. No mass effect. CT Low symmetric attenuation in periventricular and

deep white matter.

Hypointensity in T1-weighted sequences and hyperintensity in T2 sequences.

Progressive multifocal leukoencephalophathy
PML is a rare but severe CNS opportunistic infection tha is caused by the reactivation of latent JC virus in

immunosuppressed individuals (CD4<100cel/µl).

The clinical presentation is nonspecific. Without treatment there is a progressive course with death within 1 year

of diagnosis in 90% patients.

Imaging features

Bilateral asymmetrical T2 hyperintensity (or low attenuation in CT) involving subcortical U ifbers extending into

the deep white matter. Mass effect and hemorrhage are unusual. Lesions do not enhance.

It can be observe a leading edge of high signal intensity on DWI

Toxoplasmosis
It is the most common opportunistic CNS infection in AIDS patients, occurs in 15-50% of cases. Symptoms

may be fever, headache, malaise, confusion, crenail nerve palsies and seizures.

Imaging features

The most commonly affected regions are the cortico-subcortical junction, basal ganglia and thalamus. Lesions

from toxoplasmosis are usually multiple. Lesions are rounded, T2 hypo-isointense, with surrounding vasogenic

edema. Ring enhacement. Occasionally you can see the “target sign”

Hemorrhage may be seen occasionally, a finding that can help differentiate toxoplasmosis from lymphoma,

where typically there is not hemorrhage before treatment

Cryptococcosis
Cryptococcus Neoformans is the most frequent cause of fungal inifection of the CNS. It can occur by

reactivation of latent infection or hematogenously from a pulmonary focus. It is usually associated with a CD4

<100 cel/µl and with meningitis symptoms or meningoencephalitis.

Imaging featurres

Meningoencephalitis, intraventricular or intraparenchymal cryptococcomas, dilated perivascular spaces and

gelatinous pseudocysts in and adjacent to the basal ganglia and the corticomedullary junction. Variable

enhancement.

Primary CNS lymphoma (PCL)
HIV infection is a well-established risk factor for PCL. It is the most common CNS neoplasm in HIV patients.

CD 4 counts <50 cel /µl is associated with an increased risk of lymphoma. Symptoms may be fever, headache

and confusion, personality changes, focal neurological deficits and seizures.

Imaging features

PCL predominantly involves the basal ganglia, corpus callosum, periventricular white matter, frontal

lobes,thalamus and subependymal region. Typically hyperdensity on CT. Isointense on T2W, usually with a

moderate peripheral edema. Lesions show heterogeneous or ringlike, irregular nodular type enhancement.

Hyperintense on DWI.

Immune reconstitution inflamatory syndrome (IRIS)
IRIS is an abnormal inflammatory reaction to a subclinical or previously treated infection that occurs after

initiation of HAART (weeks or months). It can occur with any opportunistic infection, but most commonly with

PML and cryptococcal infection, and usually with CD4 counts <50 cel/µl. IRIS may be associated with fatal

outcome

Imaging features

The neuroimaging findings are varied, depending on the preexisting pathology. In the case of IRIS- PML,

inflammatory signs can be observed in MRI as mass effect or gadolinium enhancement

CNS tuberculosis
CNS tuberculosis can result from reactivation of a prvious infection or from a primary infection. The most common

intracranial manifestation is meningitis, which is usually more prominent in the basilar cisterns. Tuberculous

pachymeningitis is a rare form of CNS tuberculosis characterized by a chronic tuberculous infection leading to a

dura mater involvement.

Imaging features

Thick or nodular meningeal enhancement in the basal cisterns, especially around de the circle of Willis.

Hydrocephalus may occur as result from obstruction of the basal cistern by inflammatory exudate.

In pachymeningitis, we can see intense homogenous enhancement of thickened meninges

• Conclusion
Radiologist must know the characteristic findings as well as the influence of the antiretroviral treatment in order to make an adequate differential diagnosis

CT and MRI findings must be correlated with the laboratory data and a clinical history to establish the definitive diagnosis

Authors:  J. E. Gordillo Arnaudª, F. Fernández Valverdeª, E. Roldán Romerob, F. Bravo Rodríguezb.. Hospital Valle de los Pedroches (a), Córdoba. Hospital Universitario Reina Sofía (b), Córdoba



o Laminar cortical necrosis is an unequal destruction of the neocortex with preservation of some 

layers and impairment of others due to an inadequate influx of oxygen and glucose for 

maintaining regional cerebral metabolism. It appears in the late subacute and chronic stages of 

cerebral infarct as hyperdense curved lines following some gyri in NECT.

o The fogging phenomenon is seen on NECT and represents a transient phase in the evolution 

of cerebral infarct where the region of cortical infarction regains a near-normal appearance. It is 

seen 2-3 weeks after ischemic event.

• Locating a PARENCHYMATOUS BLEEDING whether if it is deep brain or lobar, may lead to stop 

examinations suggesting hypertensive basal ganglia hematoma versus completing with CT 

angiography to clarify the origin.

o It can be due to amyloid angiopathy, vascular malformations, venous thrombosis, hemorrhagic 

transformation, coagulopathies, aneurysm, vasculitis, brain tumor or drugs.

o Anticoagulant therapy, signs of active bleeding and total volume of the hemorrhage are 

associated with poor outcome. Dot sign (seen in a NECT) and spot sign (seen in CT 

angiography) correspond to a site of active, dynamic hemorrhage and is an independent 

predictor of poor outcome (Fig 3).

o Herniation syndromes are a frequent complication of large Intraparenchymal hemorrhages and 

they can cause hydrocephalus, secondary infarcts , nerve and cerebral peduncle compression 

(Kernohan phenomenon) and midbrain hemorrhage (Duret hemorrhage).

- In SUBFALCINE HERNIATION we can have a secondary anterior cerebral artery infarct 

as specific complication.

- DESCENDING TRANSTENTORIAL HERNIATION can compress the third cranial nerve

and produce an oculomotor palsy. Also it can cause a secondary posterior cerebral 

artery infarct (Fig. 4). 

If the temporal lobe pushes the midbrain toward the opposite side, the contralateral 

cerebral peduncle is forced against the edge of the tentorium, causing a Kernohan

notch (ipsilateral hemiplegia, called the "false localizing" sign). 

Perforating arteries that arise from the top of the basilar artery can be compressed in 

this type of herniation causing a secondary hemorrhagic midbrain infarct (Duret

hemorrhage).

- The main complication of TONSILLAR HERNIATION is obstructive hydrocephalus, that 

is also the main complication of ASCENDING TRANSTENTORIAL HERNIATION.

FINDINGS/PROCEDURE

When dealing with neurological worsening during the subacute-chronic phase of cerebral infarction, first 

step is a non-enhanced CT (NECT) to reevaluate. Clinical background, medication and presentation 

must be taken into consideration. 

• Two main complications of SUBARACHNOID HEMORRHAGE (SAH) are vasospam and rebleeding

(typically occuring 4-14 days after a SAH). Methods to detect early-stage post-SAH complications 

include color duplex ultrasound (considered the gold standard for diagnosis), CT angiography, and 

MRI (most sensitive for detecting early ischemic changes). CT perfusion is useful for predicting 

vasospam (specially in delayed cerebral ischemia). 

• Hemorrhagic transformation is a frequent complication of ISCHEMIC STROKE and the differential 

diagnosis must include contrast extravasation, luxury perfusion, diaschisis, laminar cortical necrosis 

and fogging effect. 

o After thrombectomy, in case of hyperdense lesions on NECT, we use dual energy CT (DECT) 

to differentiate hemorrhage (hyperdense lesion in virtual non contrast map) and contrast

(hyperdense area in iodine map) (Fig 2.) 

We have to differentiate petechial hemorrhage (PH) from intracerebral hematoma (HI) because 

they have different incidence, appearance and prognostic implications (Fig 1).

o Luxury perfusion or hyperperfusion mechanism consists of rupturing of the blood brain barrier 

permeability and dysfunctional autoregulation. It commonly occurs in subacute strokes (5 days 

– 1 month) and it has an gyriform enhancement in contrast enhanced CT (CECT).

o Crossed cerebellar diaschisis is a depression in function, metabolism, and perfusion affecting 

a cerebellar hemisphere. It  is a result of a contralateral focal supratentorial lesion (usually an 

infarct). In this cases, CT perfusion performed during an acute stroke may show a contralateral 

perfusion abnormality.

BRAIN STROKE: WHAT COULD POSSIBLY GO WRONG?

Luis Martínez Camblor 1 , Gemma Fernández Suárez 1 , Elena Santamarta Liébana 1 , Débora Vizcaíno Domínguez 1 , María Blanco Guindel 1, Marta Tijerín Bueno 1 

1 Hospital Universitario Central de Asturias, Oviedo

LEARNING OBJECTIVES

Brain stroke is a sudden loss of focal neurological function due to ischemia (85%) or hemorrhage (15%). 

The objectives of this poster are:

• To review the spectrum of complications from brain strokes that the emergency radiologist must know.

• To know what imaging techniques are available in different clinical scenarios.

BACKGROUND

Stroke is the third most common cause of death in developed countries. Severe complications can raise 

as a consequence of the brain injury itself, therapeutic interventions, and pre-existing medical conditions.

CONCLUSION

Brain stroke complications are determined by location, origin and severity of the primary lesion and can 

be a cause of early neurological deterioration of the patient.

Emergency radiologists we must be aware of them and know how to proceed with standard 

management practices. 

FIGURE 1. NECT after decompressive craniectomy in a 61-year old woman with intracerebral hemorrhage and 

significant mass effect. A and B.. Cortico-subcortical hypodensity in right frontal and parietooccipital cortex as a 

result of watershed infarcts (arrow heads). Hyperdense multiple lesions in this territory that correspond to petechial 

hemorrhage (arrow).

FIGURE 2. A:  NECT in a code stroke (protocol used in our hospital to detect, diagnose and treat strokes). 

Hypodensity in insula and superficial territory of left MCA. Middle cerebral artery dot sign is seen  (arrow head), it 

represents an embolic thrombo in a segmental branch of the MCA located at the sylvian fissure (M2 segment). 

Mechanical thrombectomy was performed and thrombus was demonstrated in M2. B: Posthrombectomy control 

NECT with hyperdensity in Silvian Fissure (asterisk). C,D: Dual Energy CT. Virtual non contrast map (C) shows a 

hyperdense area (arrow) that is not confirmed in the iodine map, demonstrating that it corresponds to hemorrhage.

FIGURE 3. First CT in the same patient as in figure 1. Headache of 24 hours of evolution. A. NECT shows left

parietooccipital intracerebral hemorrhage (ICH);B and C. Axial and Sagittal CT angiography (CTA) showing “spot 

sign” (arrows). It corresponds to a site of active, dynamic hemorrhage and is an independent predictor of ICH 

growth and poor outcome.

FIGURE 4. Same patient as in figure 1 and 3, 48 hours after first CT. A. NECT showing increased volume of 

parenchymal bleeding with significant mass effect that collapses left temporal horn causing  subfalcial herniation. 

Left-sided acute subdural hematoma. B. Transtentorial herniation with dilatation of the right ventricle. A and B. 

Cortico-subcortical hypondensity in territory of left posterior cerebral artery compatible with secondary infarct due 

to transtentorial herniation (arrows) 



Learnig objetives

To describe atypical findings of the gastroduodenal ulcerative disease, a peripyloric gastroduodenal 

fistula, also same "double pylorus" "pseudopylorus" "tunnel ulcer" and "antral mucosal band". Within 

peptic ulcer disease, the development of a gastroduodenal fistula is infrequent and is generally 

associated with the disappearance of epigastralgia referred by the patient. Radiologically in barium 

studies, a normal pylorus and an accessory channel along the minor curvature are separated by a 

bridge or septum that results in a defect in the filling of the contrast resulting in a double pylorus sign.

Background

We present the case of a 52-year-old woman with epigastralgia of months of evolution and weight 

loss who was admitted for study. Urgent gastrointestinal series is requested, figure 1-4. 

Finding/procedure 

The gastrointestinal series shows the presence of a short accessory channel that connects the 

pyloric antrum with the upper edge of the duodenal bulb, known as "double pylorus" associated with 

a small ulcer niche in the vicinity.

Conclusions: Although the baritated studies are less requested by the different specialists, they 

continue to give numerous and important information about different pathologies, as in our case, 

within the ulcerative pathology, where it is necessary to recognize the different radiological patterns 

that we can find and the possibility of peripyloric gastroduodenal fistula.

The images show a short accessory channel that 

connects the pyloric antrum with the upper

edge of the duodenal bulb, known as "double pylorus" 

associated with a small ulcer niche in the vicinity..

Figure 1 Figure 2

Figure 3, 4

Peripyloric gastroduodenal fistula “double pylorus”
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Fernández Vega (3), Elvira Barrón Martin (2 )

Centers : 1)Centro de diagnostico, Granada,  2) HVN, Granada, 3) Hospital Nuestra Señora De La 

Candelaria, Tenerife



Hospital  Sant  Joan de Déu.

THE RADIOGRAPHERS'  REAL 

EDUCATION OF MRI,  ANALYSIS OF 

URGENT PEDIATRIC MRI STUDIES.

B Y  N A T A L I A  G I M E N E Z  A N D  E L I S A B E T  G A R C I A .

RESULTS:

• In the 2016-2018 period, 45 urgent MRIs were performed (average 

12/year).

• The number of patients was 37 (mean MRI/patient = 1,2).

• The types of MRI were:

PRUPOSE:

• To know the typology of the urgent MRIs that have been carried out during 

the weekend for a period of 3 years (2016 - 2018) in a pediatric radiology 

service.

• Analyze the technical quality of the explorations (well or poorly performed, 

time invested ...).

• Determine what skills should be a technician to perform an emergency 

MRI.

METHODS AND 

MATERIALS:

Retrospective analysis of the 2016-

2018 period of urgent MRIs 

performed at the weekend, in which 

it is determined:

- The characteristics of the MRI 

performed (type, number of studies, 

performed with or without 

anesthesia).

- The technical quality: it’s 

considered that a scan is poorly 

performed when necessary 

sequences are missing, part of the 

required anatomy is cut and / or 

there are artifacts.

- Scan time: it is considered that the 

optimal time of an urgent MRI 

shouldn’t exceed 30 minutes/scan 

(not including the patient's 

preparation).

- Percentages calculation: they’ve 

been calculated based on the total 

number of patients.
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Based on these data obtained, we have developed a graph in which 

these data are contrasted with the time invested.

CONCLUSIONS

1- Based on the results, the radiographers must be formed in brain and spine MRI as well as knowing how to 

face the emergency when it requires anesthesia.

2- Although conditions aren’t as normal (MRI during the week), up to 60% of MRIs perform well

Good time

Bad time



CT for Acute Gastrointestinal Bleeding: 
Technique, indications and diagnosis.

• Learning objectives

This work aims to describe the radiological characteristics of acute gastrointestinal bleeding on CT, and the radiological
manifestations of its main causes. We also want to expose the indications for its realization according to the accumulated evidence.

• Background.

Acute GI bleeding remains an important cause of emergency hospital admissions. Although 80% -85% of cases are self-limiting, they
have substantial related morbidity and mortality.

The initial management of acute GI bleeding should begin with a clinical assessment to determine the probable origin of bleeding:
upper GI bleeding (UGIB) (hematemesis and a positive nasogastric tube aspiration result, melena, elevated blood urea nitrogen–
creatinine ratio >30:1) or not UGIB (hematochezia).

Clinical suspicion of UGIB is routinely evaluated with endoscopy, which allows for the effective treatment of bleeding in most cases.
Radiological methods have a role in UGIB evaluation when endoscopy is not feasible or not conclusive (large hemorrhage, areas
difficult to assess). If UGIB has been excluded (clinically or by endoscopy), most GI hemorrhages originate in the colon, and
colonoscopy is the preferred initial diagnostic method. Its main limitation is the lower diagnostic and therapeutic performance if a
correct preparation of the colon has not been carried out. If lower GI bleeding (LGIB) is also excluded, endoscopy capsule and
assisted endoscopy will be used to look for the origin in the small intestine.

• Findings/Procedure.

The use of CT in patients with acute hemorrhage is interesting due to its speed of acquisition, availability and the possibility of
comprehensive assessment. In addition, the information obtained from CT is useful to choose and plan attitude to follow (endoscopy,
angiography, or surgery). It is important to shorten the time delay prior to exploration, since even massive hemorrhage can start and
stop quickly, decreasing the percentage of positive results

There are two main modalities of CT to evaluate gastrointestinal bleeding:

- CT Angiography.

Used in the emergent setting. It has potential for use in the first-line evaluation of active LGIB and in the evaluation of UGIB after
failed or nondiagnostic endoscopy.

No positive oral contrast or neutral oral contrast is administered. In this study it is important to perform a nonenhanced phase to
identify high attenuation material that can give a false positive in enhanced phases (foreign bodies, pills, haemostatic clips, ...) and
can help us locate the hemorrhage using the visualization of sentinel blood clots. In the arterial phase, we can demonstrate the
arterial origin of the bleeding and locate it, as well as describe the vascular anatomy (MIP images), and identify other lesions such as
masses and arteriovenous malformations.

The highest sensitivity for the identification of active extravasation is achieved by evaluating the arterial and portal phases together:
the intraluminal enhancement that changes attenuation and morphology between the arterial and portal phases is specific to active
extravasation. The intestinal wall enhances to a greater degree during the portal phase, thus allowing better visibility of most wall
lesions

- CT Enterography.

Used in the outpatient setting. It would be especially indicated in suspected small-bowel bleeding with negative upper GI endoscopy
and negative lower GI endoscopy, in stable patients with suspected bleeding who can tolerate neutral oral contrast and require less
urgent management, and in the presence of suspicion of non-hemorrhagic parietal lesions in the small bowel.

In general, the acquisition of two phases with intravenous contrast, arterial and portal, is recommended to facilitate the detection of
diseases with parietal enhancement and the accumulation of contrast material in the intestinal lumen; optionally a late phase can be
performed (at least 90-100 seconds). Another option is to perform an enteric phase exclusively. It is necessary to administer 1500-
2000 ml of neutral oral contrast (polyols), drunk for 45 - 60 minutes to allow luminal distension of the small bowel to evaluate the
intestinal wall and its lumen.

Regarding the limitations of these two tests, it must be borne in mind that they do not provide therapeutic benefit and that there is a
potential risk associated with the use of iodinated contrast material (severe allergic reactions and contrast-induced nephropathy in
patients with renal insufficiency.

Finally, in the Table 1, Table 2 and Table 3 included on the next page, we can see the most frequent causes of acute GI bleeding
and its main manifestations in CT.

• Conclusion.

Currently, ED is the diagnostic and therapeutic method of choice in patients with GI bleeding.

CT Angiography has been used successfully as a firstline diagnostic examination for acute manifestations of LGIB and UGIB after
endoscopy yielded negative results, but studies are needed to demonstrate the usefulness of CT on decision making, and to support
the inclusion of this examination in clinical guidelines for the management of acute GI bleeding.

García Salguero A J a, Fuentes Cruz A b, Rabadán Caravaca M D a, Pérez García M C a, 

Parejo Santaella J a

a Servicio de Radiodiagnóstico, Hospital Universitario Virgen de las Nieves, Granada, España. 
b Centro de Salud San Felipe, Distrito Sanitario Jaén-Jaén Sur, Jaén, España.



Most Common Causes of Acute UGIB CT Findings

Peptic ulcer Focal discontinuity of the gastric or duodenal mucosa; gas- or debris-filled intramural cavity; 

extraluminal gas or fluid in the presence of perforation.

Esophageal and gastric varices Serpiginous intramural vessels that are best seen during the portal venous phase; hepatic 

imaging findings of cirrhosis and splenomegaly may be present.

Esophagitis

Esophageal erosion

Mallory-Weiss tear

Not well seen at CT; intraluminal hematoma may be present.

Hypertensive gastropathy Gastric wall thickening; there may be additional findings of portal hypertension, including 

cirrhosis, splenomegaly, and/or varices.

Brunner gland hyperplasia or

hamartoma

Lesion isoenhancing to the bowel; typically located in the proximal duodenum.

Gastrointestinal stromal tumor Well-circumscribed heterogeneously hyperenhancing lesion; originates from an intramural 

location but frequently becomes pedunculated and extraluminal as it enlarges.

Lymphoma Hypoenhancing lesion; most commonly an infiltrative growth in the bowel wall without luminal 

obstruction; secondary involvement of the bowel may be associated with abdominal 

lymphadenopathy.

Neuroendocrine tumor Lesion may be solitary or multifocal; hyperenhancing and generally most visible on arterial phase 

or enteric phase images; may be intramural or intraluminal; most tumors have a characteristic 

plaquelike appearance and may be associated with “kinking” of the bowel wall.

Dieulafoy lesion Arterial hyperenhancing nidus corresponding to a dilated submucosal artery; a normal capillary 

network is present, so the early draining vein (if present) is not seen

Most Common Causes of  Acute LGIB CT Findings

Colonic diverticula A bleeding diverticulum may be associated with a sentinel clot or active hemorrhage.

Ischemic colitis Circumferential bowel wall thickening in the characteristic distribution: from the splenic flexure to 

the rectum, which is typically spared but may be involved in 2%–5% of cases; the bowel wall is 

typically edematous, with an extensive mucosal or stratified enhancement pattern; extraenteric

findings of atherosclerotic disease or

heart failure are often present.

Hemorrhoids Large serpiginous veins, with the anus and lower region of the rectum best seen on portal 

venous phase images.

Adenocarcinoma Hypoenhancing lesion; typically grows in a circumferential pattern, resulting in bowel wall 

thickening and luminal obstruction; may produce an apple-core appearance

Angioectasia Nidus of enteric phase enhancement, 2–10 mm in size, with round or discoid shape; lesions 

often are not visible during the arterial phase, are best seen during the enteric phase, and have 

decreased attenuation during the delayed phase.

Polypectomy Often no findings at CT; the diagnosis is made by correlating CT findings with medical history 

and visualization of high-attenuating hematoma or active hemorrhage; findings of bowel 

perforation may be present.

Ulcerative colitis Contiguous inflammatory findings, beginning at the rectum, which may include mural 

hyperenhancement, wall thickening, perimural edema, and/or engorged vasa recta

Crohn disease See below.

Infectious colitis Bowel wall thickening may involve a long or short segment of the bowel; Clostridium difficile 

infections are associated with marked mural edema involving a long segment of the colon

Most Common Causes of Acute 

Small-Bowel Bleeding

CT Findings

Crohn disease Small-bowel inflammatory findings are optimally assessed with small-bowel distention at CT 

enterography and include asymmetric mural hyperenhancement, wall thickening, and/or ulceration; 

perimural edema, prominent vasa recta, and/or reactive lymphadenopathy may be present in the 

mesentery; evidence of penetrating disease (sinus tract, fistula, inflammatory mass or abscess) may 

be present

Ulcerative colitis See above

Angioectasia See above

Dieulafoy lesion See above

Neoplasic See above

Meckel diverticulum Blind-ending loop of bowel located in the middle to distal ileum.

NSAID-induced ulcers Ulcers may be seen as focal discontinuity of the bowel wall; NSAID use can also be associated with 

focal stricturing; ulcers and strictures related to NSAID use are optimally assessed with CT 

enterography

Table 1. CT findings of the most common causes of acute UGIB.

Table 2. CT findings of most common causes of acute LGIB.

Table 3. CT findings of most common causes of acute small-bowel bleeding.



Background

It is called appendagitis to primary or secondary acute inflammation of the epiploic

appendages (also called epiploic appendicitis). It is a self-limited process whose treatment

is conservative.

-Secondary: consequence of another process (diverticulitis, pancreatitis, cholecystitis ...)

that causes inflammation of the epiploic appendix .

Its peak incidence is in the fifth decade, being more frequent in obese women. Clinically, it

presents as acute abdominal pain, focused on a lower abdominal quadrant, usually without

evidence of peritonitis (no guarding or rebound tenderness). Fever and leukocytosis are

infrequent. Regarding its location, it predominates in areas adjacent to the sigmoid colon,

although it can appear in other segments of the colon.

Learning objectives

To review the etiopathogenesis, clinical and imaging findings in epiploic
appendagitis.

To describe the main differential diagnoses of this entity.

Imaging Findings

CT is the main diagnostic imaging test:

The epiploic appendages are peritoneal

sacculations of adipose content and

pedunculated appearance that emerge

from the serous surface of the colon

(antimesenteric border) into the

peritoneal cavity, distributed longitudinally

in 2 rows, medial to the tenia libera and

lateral to the tenia omentalis respectively.

There are 2 types according to their

etiology:

-Primary: Ischemic or hemorrhagic

infarction due to torsion of the appendix or

spontaneous thrombosis of the central

vein of its vascular pedicle. Infarction is

usually initially venous and arterial

ischemia can occur over time.

If it is necrotic, the epiploic appendix can

calcify (chronic forms) and even form

calcified free bodies (pedicular rupture).

Conclusion
CT is the main diagnostic imaging test in epiploic appendagitis.

To recognize the clinical-radiological semiology of epiploic appendagitis allows the
radiologist to avoid erroneous diagnoses that could lead to surgeries and unnecessary
admissions.

Rounded hyperattenuating central 

("central dot“ sign) (arrows) or 

linear areas secondary to central 

venous thrombosis and / or areas 

of hemorrhage or fibrosis. This sign 

may not be present (its absence 

does not exclude the diagnosis).

Pericolic lesion with oval morphology and 

fat attenuation adjacent to the 

antimesenteric border of the colon (circle).

Generally <5cm in greater diameter (1.5-

3.5 cm).

“Hyperattenuating ring” sign (arrow): well-

delimited perilesional hyperdensity border 

of 1-3 mm (inflammation of the visceral 

peritoneum).

Hyperattenuation of surrounding fat (*) 

(inflammatory changes).

In ultrasound, it appears as a hyperechogenic rounded or ovoid non-

compressible mass, adjacent to the colon and without intralesional Doppler flow.

Solid and oval hyperechoic mass 

(circle) surrounded by perilesional

hyperechogenic tissue (*), non-

compressible.

Located between the colon and the 

anterior abdominal wall, coinciding with 

the point of maximum pain in the 

ultrasound compression.

Absence of intralesional Doppler signal 

Less common is to observe a central 

hypoechogenicity (arrowheads).

Parietal thickening or free fluid is 

infrequent.

Omental infarction
•Not usually thin peripheral ring.
•Size> 5 cm
•Located in the greater omentum without colonic 
dependence, especially in the area located posterior to the 
rectus abdominis muscle, anteromedial to the ascending 
colon or anterior to the transverse colon.
•Predominates in elderly but is more frequent at pediatric 
ages (15%) than appendagitis.
•Most common nausea, vomiting and fever.

Mesenteric panniculitis
•Larger lesion
•Most frequent in the root of the mesentery
•It can be asymptomatic.

Acute diverticulitis
•The affected colon segment is longer (usually> 5 cm).
•It is more common to find free fluid and associated 
complications.
•Frequent leukocytosis, nausea, vomiting, fever, 
alterations of the intestinal peristaltis and signs of 
localized peritoneal irritation.
•Both entities can coexist.

Acute appendicitis
Typical clinical presentation (50-60%), leukocytosis and signs 
of peritoneal irritation. The identification of the distended 
appendix with pericecal inflammatory changes easily 
distinguishes it from appendicitis.

Differential diagnosis
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Interpretation of MRI and CT abdominal 

venography: What the General Radiologist 

needs to know. A pictorial review

Abdominopelvic CT and MR venography is a commonly

available tool to assess for complications and causes of

deep vein thrombosis (DVTs). Accurate interpretation is

essential to aid in the management of DVT and in planning

interventional procedures such as venoplasties,

thrombectomies, recanalisations and IVC filter insertions.

A patient with a thrombus extending into the iliac veins and

the IVC (figures 2 & 3) can be considered for an IVC filter.

Lack of patency of the IVC is a contraindication for IVC filter

insertion, and may be due to extensive thrombotic load or

previous / chronic venous thrombosis and scarring.

Occlusions of central veins from previous

instrumentation/thrombosis often present diagnostic and

therapeutic challenges, and are sometimes not identified on

standard imaging. CT/MRI venography is also useful in

identifying renal tumour thrombosis and findings the

causative lesion.

Figure 1 – May-Thurner Syndrome – Chronic

compression of the left common iliac vein (arrow) by the

right common iliac artery. Deep Vein Thrombosis (DVT)

demonstrating in the left common iliac vein.

Anatomic variants such as duplicated or left-sided IVC,

circumaortic renal vein and May-Thurner’s (Figure 1)

variants need to be considered and identified prior to

treatment planning for DVTs such as IVC Filter insertion.

Diagnostic pitfalls include such as mistaking a left-sided IVC

thrombus for a necrotic para-aortic lymph node.

Figure 2 – Filling defects in the IVC representing

extensive thrombosis of the IVC, with chronicity.

Figure 3 – Extensive thrombosis in the IVC and both

renal veins.

Some progressive DVTs, originating from the lower leg, do

not follow their expected anatomical pathway and can be

seen entering the internal iliac veins (figure 4) and or rare

occasions the gonadal veins. Review of the lung bases for

undiagnosed pulmonary emboli on CT/ MRI of the abdomen

is very important in these groups of patients.

Reporting these common features aids Interventional

Radiology and Vascular Surgical management.

Figure 4 – Thrombosis extending in the internal iliac veins 

bilaterally (see circle). 

Dr P. Karia, Dr N. Tyagi, Dr M. Arora, Dr H. Taufik, Dr S. Desigan, Dr H. Hirji
Radiology Department – Northwick Park Hospital, Harrow, London.  
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Ultrasounds findings of acute 

male genitourinary pathology

BACKGROUNDLEARNING OBJECTIVES

FINDINGS/PROCEDURE

NORMAL SCROTAL US IMAGING

. 

VASCULAR

INFECTION

Testis and scrotum:

Scrotal layers: Minimally hyperechogenic or isoechogenic compared to

testis. Thickness < 6 mm.

Testis: Homogenous and intermediate echogenicity.

Tunica albuginea: Echogenic rim surrounding the testis and gives rise to

hypoechoic septa that extend deep into testicle dividing it into lobules.

Tunica vaginalis parietal and visceral: The parietal and visceral layers

are separated by physiological hydrocele.

Mediastinum testis: Hyperechoic band extending in craniocaudal

direction.

Rete testis: Network of hypoechoic tubules adjacent to mediastinum

testis.

Epididymis: Isoechogenic or slightly hypoechoic compared to the

testicles. Divided into head, body and tail, located posterolateral to testis.

Appendages: There are 4 testicular/epididymal appendages. Appendix

testis (most common), appendix epididymis, Paradidymis or organ of

Giraldes or Vas aberrans of Haller.

Spectral Doppler of intratesticular vascularization: Low-resistance

arterial waveform (IR between 0.5-0.7).

Spectral Doppler of extratesticular vascularization: High-resistance

arterial waveform (IR between 0.7-1).

Torsion testicular: May occur complete torsion or incomplete torsion.

+ Complete torsion:.

- US B mode findings: In early stages testes could be normal, however

as ischemia progress become enlarged, heterogeneous and hypoechoic

areas. The spermatic cord twisted and thickened (Whirlpool sign).

Enlargement of epididymis. Reactive hydrocele. Scrotal layers

thickening.

- Doppler US findings:

- + Complete torsion (> 360º): Absence of intratesticular blood flow.

- + Incomplete torsion (< 360º): Decreased, absence or diastolic

inversion of diastolic curve in intratesticular blood flow. Elevated RI (>

0.5).

Torsion of testicular appendage:.

- US B mode findings: Nodule hypo or hyperechogenic usually located

at upper pole of testis. Reactive hydrocele. Scrotal layers thickening. It

appears decrease and calcified in chronic phase.

- Doppler US findings: The nodule is avascular. Increased peripheral

flow may be seen. Intratesticular flow is normal.

Segmental testicular infarction:.

- US B mode Findings: Hypoechogenic wedge-shaped area in the

testicle, with the vertex directed to the testicular mediastinum.

- Doppler US findings: Absence of flow in the hypoechoic area.

Remaining testicular parenchyma show normal flow.

Varicocele:.

- US B mode findings: multiple anechoic serpiginous and tubular

structures (> 2- 3 mm). May be seen internal echoes caused by slow

blood flow.

- Doppler US findings: Increase and reverse flow during the Valsalva
maneuver

Epididymitis and epididymo-orchitis: Most common causes of acute scrotal pain.

- US B mode findings: Enlarged, hypoechoic and heterogeneous epididymis (could be seen

hyperechoic if hemorrhage is associated). Reactive hydrocele. Scrotal layers thickening.

- Doppler US findings: Increased vascularity with low-resistance arterial waveform (IR < 0.7 in

epididymis and IR < 0.5 in testis).

- Localization: From epididymis tail to head. Could progress to testis (epididymo-orchitis). Isolated

orchitis is rare.

- Complications: Abscess (avascular hypoechoic area within the epididymis, testis or scrotal

layers), pyocele (heterogenous extratesticular loculated collections with detritus) and

segmental/diffuse infarction (hypoechoic areas with inversion of the diastolic wave or a complete

absence of vascularization).

Fournier gangrene: necrotizing infection of the fascial planes of perineum, scrotum and abdominal

wall.

- US B mode findings: scrotal edema and echogenic foci related to soft tissue gas. Testes and

epididymes are normal.

- Doppler US findings: The scrotal layers depicts increased vascularity.

- CT Findings: soft tissue inflammatory changes and subcutaneous gas.

*

Fig 1. Normal scrotal US

imaging. Sagittal US

image depicts scrotal

layers (*), testis (T), tunica

albuginea (arrow), tunica

vaginalis parietal and

visceral (arrowheads) and
epididymis head (H).

*

Fig 6. Torsion of the appendix testis. Power

Doppler sagittal image shows an hypoechoic

nodule at upper pole of testis (*), with no flow.

Intratesticular flow is normal. Findings compatible

with torsion of the Morgagni hydatid.

- To identify normal anatomy and ultrasound (US) features of the male genitourinary system.

- To define ultrasound findings of different acute scrotum and penile pathologies, as well as

their most frequent complications.

- To review the differential diagnoses in acute scrotal pain.

- To discuss the utility of different imaging techniques (CT/MRI) beyond US.

Acute testicular pain is a common cause of urological consultation of young adults in the

emergency

department, with a broad list of causes (e.g.: infectious, traumatic, vascular...). A quick and

effective diagnosis is essential, as it can have great repercussions on the prognosis of the

disease.

US is the method of choice, being an innocuous test, easily available and highly sensitive in the

hands of an expert radiologist. It is therefore essential to recognize the radiological signs of the

main differential diagnoses.

Nevertheless, on some occasions, other imaging techniques such as CT or MRI could be useful.

Fig 9. Complicated Orchiepididymitis.

Transverse US image demonstrates an

heterogeneous and enlarged epididymal

tail with a central hipoechoic zone, a

finding concerning for an abscess (*),

which is draining into scrotal sac, causing

pyocele (arrowheads). Teste shows also

an heterogeneous, enlarged size and

focal abscess (arrow) in it´s inferior pole.

Fig 2. Normal

scrotal US

imaging.

Transverse US

image shows the

mediastinum testis
(arrow)

Fig 3. Normal scrotal

Spectral Doppler

imaging. Sagittal US

Spectral Doppler

image demonstrates a

low-resistance arterial
waveform (IR = 0,51).

Fig 4, Normal

scrotal US

imaging.

Transverse US

image depicts the

rete testis
(arrowhead).

*

T

H

Fig 5. Torsion testicular with hypoechoic areas.

Power Doppler sagittal image depicts an enlarged

and heterogeneous testis with multiple hypoechoic

areas. There is no intratesticular blood flow. Findings
compatible with subacute complete torsion. .

Fig 7.. Segmental testicular infarction

following vasectomy. Power Doppler sagittal

image demonstrates an hypoechogenic wedge-
shaped area (*) with no blood flow.

Fig 8.. Varicocele. (A) Transverse US Spectral

Doppler image depicts increase and reverse flow

(arrow) during Valsalva maneuver. (B) Sagittal US

image shows enlarged veins (> 2 mm) whose
calibers increase during the Valsalva maneuver.

Fig 8.. Fournier gangrene. (A)

Transverse US image depicts

scrotal layers thickening and

echogenic foci (arrowhead) and

(B) Axial without contrast-

enhanced CT confirms soft tissue

inflammatory changes and
subcutaneous gas.

A B

A B



FINDINGS/PROCEDURE

OTHERS PATHOLOGIES

NORMAL PENIS US IMAGING

US is a fundamental tool in the diagnosis of acute male genitourinary pathology.
It is essential that every radiologist who works in the emergency room be aware of the imaging appearances of acute scrotum and penile pathologies.

CONCLUSION

TRAUMA

PENILE EMERGENCIES

M Roquette Mateos, D De Araujo Martins-Romêo, T Busquier Cerdán, Mdp Mayorga Pineda, I 

Avilés Vázquez, Mp García Rodríguez. Hospital Universitario Virgen Macarena, Sevilla

Ultrasounds findings of acute 

male genitourinary pathology

Hematoma: Single or multiple in testes or epididymis.

- US B mode findings: Hyperechoic area In acute phase. In chronic

phase it becomes hypoechoic or complex cyst areas. Doppler US

findings: Absence of blood flow. Remaining testicular parenchyma

show normal flow.

Hematocele:.Collection of blood between the two layers of the tunica

vaginalis.

- US B mode findings: In acute phase appears as an hyperechoic

collection. In subacute-chronic phase becomes complex collection,

hypoechoic, heterogeneous, and with septa.

- Doppler US findings: Absence of blood flow in collection.

Testicular rupture:. Discontinuity in tunica albuginea.

- US B mode findings: Disruption of tunica albuginea, extrusion of

testicular parenchyma with alteration of the testicular contour and

heterogeneous echostructure. Hematocele is usually associated.

- Doppler US findings: Segmental or complete absence of

intratesticular blood flow .

Testicular fracture:. Discontinuity in testicular parenchyma.

- US B mode Findings: Hypoechoic line corresponding to an

hypoechoic area. It could be associated to discontinuity in tunica

albuginea.

- Doppler US findings: Absence of flow in the hypoechoic area/line.

Inguinoscrotal hernia:

- US B mode findings: Presence of bowel loop (presence of

intraluminal gas and liquid) with peristalsis or omental fat in scrotal

sac.

- Doppler US findings: Hyperemia in scrotal soft tissue could be an

indirect sign of strangulated hernia.

- Complications: Strangulation and incarceration (Dilated bowel loop

with diminished peristalsis. High resistance flow in bowel wall).

- CT findings: It helps to identify complicated signs in case of

strangulation, eg: neumatosis, compromise of blood supply...

Malignant testicular lesions:.Most of them are Germ cell tumors, which

are divided in two groups, the seminomas and nonseminomatous germ

cell tumors. Seminomas are most common than nonsemonomatous.

- US B mode findings: Seminomas usually hypoechoic mass with ill-

defined borders. Non-seminomatous tumors frequently are more

aggressive, being more heterogeneous, with poorly defined margins

and frequent cystic areas of necrosis, hemorrhage, calcification or

fibrosis

- Doppler US findings: Increased flows in the Doppler study. With

high resistance arterial waveform.

Corpora cavernosa : There are two corpora cavernosa, located dorsal and laterals

with homogeneous mixed echogenicity. A cavernosal artery is located in the center of

each corpus cavernosum

Corpus spongiosum: One corpus spongiosum ventromedial with mildly hypoechoic

compared to the corpora cavernosa.

Tunica albuginea: Echogenic rim surrounding the three corporal bodies.

Buck fascia: Is an echogenic fibrous layer surrounding the tunica albuginea and is

separated into dorsal and ventral sections: The dorsal compartment encloses the two

corpora cavernosa, and the ventral compartment encloses the corpus spongiosum.

Deep dorsal vein of the penis: Dorsal and deep to Buck fascia.

Superficial dorsal vein of the penis: Dorsal and superficial to Buck fascia..

Fracture: Discontinuity in tunica albuginea of corpora cavernosa.

- US B mode findings: Disruption of tunica albuginea. An hematoma may be seen

deep to the Buck fascia or the skin

- MR imaging: May be used to evaluate interruption of the tunica albuginea.

Mondor Disease:. Thrombosis or thrombophlebitis in the superficial dorsal vein of the

penis

- US B mode findings: Noncompressibility of the dorsal vein with caliber increase

and internal echoes.

- Doppler US findings: Absence of flow in the superficial dorsal vein of the penis.

*
Fig 12. Testicular rupture secondary to

trauma. Sagittal US image depicts an enlarged

testis with hyperechoic and hypoechoic areas

indicative of diffuse intratesticular hematoma

(arrowheads). The tunica albuginea is disrrupted

and there is haemorrhage and testicular

extrusion into the scrotal sac (*). An echogenic

fluid is surrounding the testis suggestive of

hematocele (arrow).

A B

*
*

*

Fig 16. Penile fracture secondary to trauma.

Transverse US image (A) shows both corpora

cavernosa (*) and an focal hypoechoic lesion

(arrow), indicative of hematoma. In Sagittal US

image (B) demonstrates discontinuity of the

tunica albuginea (arrowhead) with sourrounding

hematoma.

Fig 11. Hematoma of the epididymis

secondary to trauma. Transverse US image

shows an enlarged, heterogeous and

hyperechoic epidymis testis (*). Its associated a

minimally hematocele (arrow). Findings

compatible with acute hematoma of the

epididymis.

*

Fig 13. Inguinoscrotal hernia. (A) Sagittal

US image shows a bowel loop with normal

peristalsis, intraluminal gas and liquid. No

complicated signs. (B) Sagittal US image

depicts an hyperechogenic structure in

scrotal sac compatible with omental fat.

Fig 14. Malignant testicular lesions. (A)

Sagittal US image demonstrates an

heterogeneous mass with poorly defined

margins, cyst areas, hemorrhage and

calcifications. Findings compatible with

non-seminomatous malignant lesion

confirmed by histopathology. (B) Sagittal

US image also shows an heterogeneous

mass with poorly defined margins, cyst

areas, hemorrhage without calcifications. A

seminoma lesion was confirmed by

histopathology.

A B

A B

Fig 15. Fig 1. Normal penis US imaging.

Transversal US image depicts corpora

carvenosa (*), corpus spongiosum (Sp), tunica
albuginea (arrowheads) and Buck fascia (arrow).

* *

Sp



acute aortic syndrome. 
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The acute aortic syndrome (AAS) is a medical emergency

that requires a quick and accurate diagnosis. It consists of 4 related

entities.

T
e

c
h

n
iq

u
e

&
 F

in
d

in
g

s

AAS affects 60 y.o. men + cardiovascular risk 

factors - mostly poorly controlled hypertension –

among other comorbidities. 

The radiological report is key for the clinical outcome, as it can make the difference 

between a life-saving surgery , an unneeded one or a misdiagnosis.

Acute “ripping “chest pain is the most 

common symptom, and a high clinical suspicion 

is needed to ascertain the diagnosis. 

ID

IMH

PAU

AR

AD

AD: aortic dissection - disruption of the aortic intima and media and formation of a false lumen.

IMH: intramural hematoma –vasa vasorum bleeding pooled within the aortic wall

PAU: penetrating atherosclerotic ulcer – lesion related to atherosclerotic plaques, rips through the wall.

Relationship & Progression 

patterns in AAS 

MDCT angiography is the gold standard imaging technique in the diagnosis of AAS 

due to its high availability, reliable diagnostic values (S 98%, E 95%) and fast image 

acquisition.

From the base of the neck to the groin

(so as to include the supra-aortic trunks and the iliac arteries –

which are crucial for endovascular access and repair)

Venous phase , 70-80” delay  Late filling of the LF, 

contrast-medium extravasation and organ perfusion.

Acquisition range & optimal protocol settings

Unenhanced phase 

Phases & Most relevant findings

Enhanced  arterial phase w/Bolus Tracking, 35” delay

 120 mL - 4 cc/s infusion rate of high-iodine contrast 

medium through a 18/20 G right arm peripheral venous 

access  less streak artifacts!!

 ROI on axial plane at L1-L2 level 

Surgical Medical

What the on-call

radiologist must know

How to: 

Cuello Ferrero, J; Lakis Granell K, Ruiz Martín, M; Moreno Barrero M; de Sande Nacarino, EL; Viñuela Rueda, BE.

Complejo Asistencial Universitario de Palencia, Castilla y León, Spain.
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Duration of the symptoms (acute <14d -3 m; chronic>3 m)

Intimal tear location

Size of the dissected aorta and growth in follow-up exams

Segmental extent (Stanford /DeBakey Systems)

Clinical complications (hemorrhage, rupture…)

Thrombus within the aortic FL (key to clinical success and survival)

False Lumen (FL) True Lumen (TL)

Larger & Hypoattenuating Smaller & Hyperattenuating

Thrombosis Laminar Flow

Intimomedial flap dividing the lumen, intimal calcium is displaced.
Beak sign - the wedge of hematoma cleaves a space for the propagation of the FL

Cobweb sign - slender linear areas of low attenuation indicative of incomplete dissection..

Continuity w/other segments
Collapsible. 

AD
ECT

findings

IMH Hyperdense circular or crescent-shaped thickening 

of the aortic wall in non enhanced CT.

PAU  Ulceration of the aortic wall, if too small can be 

conspicuous, can progress to IMH.

Red Asterisk shows the flap, White 

arrows point at the intimal calcium

displacement and two-barreled

appearance of the aorta

Stanford A type dissection of the aortic arch. Note the

difference in size & attenuation between FL and TL.
Abdominal aorta aneurysm with partial thrombosis of the FL 

(Asterisk) and subtle beak sign (red arrow), and accompanying

IMH (crescent sign and calcium displacement, White arrow)

Stanford B type dissection with huge FL on ascending aorta (*), extending to both iliac arteries (arrows).

The celiac trunk originated on the TL while the right renal artery did on the FL. 
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Report mnemonic

DISSECT

Knowing the essential radiologic signs is half the

battle when facing an acute aortic syndrome. Every

radiologist, resident or not, must keep in mind the

basic technic factors and reporting elements to

provide an accurate diagnosis.C
o
n
c
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s
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Don’t forget: 

AD/IMH/PAU can 

overlap!!



ULTRASOUND IMAGING OF PENILE EMERGENCIES

LEARNING OBJECTIVES: To describe the role of ultrasound

imaging in emergency penile pathology.

BACKGROUND: The penis is an accessible organ to ultrasound,

which is the imaging technique of choice for the initial assessment

of penile pathology, allowing an anatomical and functional study

through the Doppler study of vascularization.

FINDINGS/PROCEDURE: The study is performed with the patient

in a supine position with the penis in the abdominal wall

(dorsiflexion penis). A linear transducer (7.5-10 MHz) is used, in

mode B with a transverse sweep from the base of the penis to the

glans and in the longitudinal plane; Ideal for the determination of

vascular flow, through doppler color. Figure 1.

Acute injuries to the penis are rare and are often related to

traumatic causes (fractures and bruises), infectious causes and

less frequent priapism.

HEMATOMAS: they appear after a trauma, as a hypoechoic

collection in relation to a hematoma. According to the presence

and location in extraalbuginea or subcutaneous and cavernous

hematoma with an intact tunica albuginea.

-Cavernous or intratraalbuginea hematoma: cavernous tissue

injury in the absence of a complete disruption of the tunic.

Cavernous damage can cause fibrosis, which on ultrasound

appears as a poorly defined echogenic scar that replaces erectile

tissue. Figure 2 a-b.

-Subcutaneous or extraalbugal hematoma: may occur after

trauma with extravasation of blood within the connective tissue of

the subepithelial space. It is visualized as a hypoechoic area

underlying the skin. Figure 2 c-d.

Figure 1. a. Transverse ultrasound. b. Longitudinal doppler  ultrasound. 

Reference: Hospital Universitario Severo Ochoa. Leganés - Spain. 

Fig 3A. B.
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a. b.

Figure 2. 38-year-old man with a  penis trauma. Transverse ultrasound (a)  

longitudinal (b), identifiable echogenic lesion compatible with fibrotic 

changes post hematoma in the left cavernous body (arrow). 4c-d. 45-year-

old man with closed penile trauma. The ultrasound shows between Buck's 

fascia and Colles' fascia homogeneous hypoechoic material, compatible with 

superficial hematoma (asterisk). 

Reference: Hospital Universitario Severo Ochoa. Leganés - Spain. 
Cavernous 

body.

Spongy body. 

Tunica 

albugínea. 

a. b.

Urethra.

PENILE FRACTURE: it’s characterized by the rupture of the

corpus cavernosum and the tunica albuginea. The ultrasound

can define the exact location of the fracture, which is visualized

as a solution of continuity of the tunica albuginea, a hematoma

can be seen in the deep part of Buck's fascia that surrounds

the corpora cavernosa, can associate superficial hematoma.

Figure 3

Figure 3. 38-year-old patient, with fracture and associated hematoma. 

Transverse ultrasound a. disruption of tunica albuginea (arrow). longitudinal 

ultrasound b. Hematoma (asterisk) c-d. 53-year-old patient with a ruptured left 

cavernous body. Transverse ultrasound c. disruption of tunica albuginea 

(arrow). Longitudinal ultrasound d.Hematoma (asterisk) 

Reference: Hospital Universitario Severo Ochoa. Leganés - Spain. 

b.a.

c. d.

J.H. Alvarez Cuenca, J.J. Jover Sánchez, J.C. Poyo Calvo, D.F. Blanco García, 

P. Concejo Iglesias, J.M. Fernández Gallardo.  Hospital Universitario Severo Ochoa, Leganés - Spain.



Fig 3A. B.
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POSTTRAUMATIC PSEUDOANEURISMS: They are a very rare

traumatic complication. It occurs in patients with a history of closed

traumatism or injury of the cavernous artery, which communicates

with the sinusoids. The diagnosis is made by Doppler, where a

collection is objectified. Figure 4.

SUPERFICIAL VENOUS THROMBOSIS (MONDOR

SYNDROME): it's a rare clinical entity that occurs mainly in

immunosuppressed patients. The sonographic study shows a

hypoechoic, heterogeneous collection with detritus or gas, without

Doppler signal inside.

PENILE ABSCESS: it’s a rare clinical entity that occurs mainly in

immunosuppressed patients. In the ultrasound, it shows a

hypoechoic, heterogeneous collection, with detritus or gas, without

Doppler signal inside. Figure 5

Figure 4. 41-year-old patient with penis trauma, consultation for priapism. 

Ultrasound study shows pseudoaneurysm of the left cavernous artery 

a. hypoechoic lesion (arrow) in the left cavernous body. Doppler color study, 

b. Transverse ultrasound c. longitudinal; shows a bidirectional arterial flow 

within the lesion (arrow), which depends on the left cavernous artery 

(asterisk). 

Reference: Hospital Universitario Severo Ochoa. Leganés - Spain.

a.

b.

c.

Figure 5. Diabetic patient with a history of partial amputation of the penis who 

consulted for fever and fluctuating lesion in the penis. Ultrasound shows 

collection / abscess (asterisk) in the right cavernous body of the penis. 

Reference:  Hospital Universitario Severo Ochoa. Leganés - Spain.

PRIAPISM: It is defined as a prolonged pathological erection of

the penis that lasts at least four hours and is not associated with

sexual stimulation or desire. They are divided into: low flow and

high flow priapism.

PRIAPISM OF LOW FLOW: Ischemic, anoxic or veno-occlusive.

Color Doppler ultrasound may show decreased or absent blood

flow, changes in the corpora cavernosa with blood stasis, and

fluid-liquid levels. It is important to keep in mind that the superficial

dorsal vein may have flow. Figure 6.

PRIAPISM OF HIGH FLOW: Ischemic or arterial, it´s the result of

a fistula between the artery and the cavernous body. Color

Doppler ultrasound shows an unregulated flow pattern associated

a cavernous arteriovenous fistula or pseudoaneurysm. Figure 3.

CONCLUSION: Ultrasound is the technique of choice in the study

of the acute pathology of the penis, which allows the anatomical

and vascular study of it. In this article we describe the

echographic findings in the main penile emergencies such as

fracture, priapism, abscess or Mondor's disease.

A.

B.
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Figure 6. 24-year-old patient with veno-occlusive priapism. A. Transverse 

ultrasound with dilatation of venous sinusoids (arrow) b. Color doplpler 

ultrasound shows arterial flow of erection. 

Reference: Hospital Universitario Severo Ochoa. Leganés - Spain.

ULTRASOUND IMAGING OF PENILE EMERGENCIES
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NEW CT CLASSIFICATION FOR DIVERTICULITIS. WSES SCALE. 

T Busquier Cerdán, M Roquette Mateos, E Rosales Martínez, Mdp Mayorga Pineda, P Garcia Rodriguez, R Estellés Lopez

LEARNING OBJECTIVES

BACKGROUND

CONCLUSION
This new classification simplifies the management of the patients suffering from left colon acute diverticulitis at the ER. For the 
moment, no comparison studies have been done between the Hinchey modified scale and the WSES, but as radiologists, we should 
know which one is employed by our surgeons to improve the usefulness of our reports. Nevertheless, when managing these patients,
physicians should always combine the CT finding, the clinical conditions and the presence of severe/multiple comorbidities. 

Diverticular disease is common in western countries and is increasing its prevalence due to changes in lifestyle. Diverticulitis is the most 
usual complications, affecting 15-25% of patients. Although diverticulitis can affect the complete bowell, it is more frequent on the left 
colon (LCAD). CT imaging with intravenous contrast has excellent sensitivity and specificity, and is the gold standard for the diagnosis.

• To present the new classification for acute left diverticulitis by the WSES.
• To improve the usefulness of our reports for the physicians.
• To know the most frequents findings in the CT.

FINDINGS/PROCEDURE
Since 1978, diverticulitis has been divided into four stages, according to the Hinchey classification. Nowadays CT is available in many of
the emergencies services, therefore this classification has evolved and is based on the radiological findings. The appropriate
management of LCAD remains unclear due to the vast spectrum of clinical presentations. On 2015, at the World Society of Emergency
Surgeons, proposed a new simple classification system based on CT results to help clinicians in the management of LCAD. .

WSES DIVERTICULITIS CT CLASSIFICATION

Uncomplicated diverticulitis
• 0: Diverticula, thickening 

of the wall, increased 
density of the pericolic fat

Complicated diverticulitis
• 1 A: Pericolic air bubbles 

or little pericolic fluid
• without abscess
• 1 B: Abscess ≤ 4 cm
• 2 A: Abscess > 4 cm
• 2 B: Distant air (>5 cm 

from inflamed bowel 
segment)

• 3: Diffuse fluid without 
distant free air (no hole in 
colon)

• 4: Diffuse fluid with 
distant free air (persistent 
hole in colon)

Fig. A: Non-enhanced abdominal CT: Sigmoid Wall thickening and pericolic fat stranding. WSES 0. Fig. B: Non-enhanced abdominal CT: Left

colon Wall thickening with pericolic fat stranding, pericolic air bubbles and free pericolic fluid.. WSES 1A Fig. C: Non-enhanced abdominal CT:

Colosigmoid Wall thickening (arrow), pericolic fat stranding and pericolic free gas. Air-fluid abscess in anterior abdominal wall muscle (head of

arrow) because of left pelvic musculature affection (not seen in the picture). WSES 2B. Fig D: Non-enhanced abdominal CT (multiplanar

reconstruction): Sigmoid Wall thickening (arrow), pericolic fat stranding, neumoperitoneum and diffuse intraabdominal free fluid (Morrison space,

periesplenic, perihepatic, both paracolic gutter and specially at pelvis (arrow head)). WSES 4.

Fig. A

Fig. DFig. C

Fig. B



DIAGNOSTIC INTESTINAL INVAGINATION AND SONOGRAPHIC TREATMENT.
Mayorga Pineda, MdP;  Roquette Mateos, M; Busquier Cerdán, T; Avilés Vázquez, I; García Rodríguez, P; Estelles López, RS.

University Hospital Virgen Macarena, Seville, Spain.

Learning Objectives:

 Achieve diagnosis through characteristic sonographic images.

 Acquire the hydrostatic reduction ultrasound-guide technique.

Background:

Intussusception typically presents between 6 and 36 months of age, and is the most common cause of intestinal

obstruction at this age group. Is the most frequent cause of abdominal pain in childhood. The most frequent type are

the ileocolics. Ultrasound plays an essential role in the assessment of these entities, both for its high diagnostic

efficiency and its safety, and availability. Ultrasound has been accepted as a method, not only for diagnosis, but also to

guide the hydrostatic reduction of intussusception, being hydrostatic reduction guided by ultrasound the method of

choice for its treatment.

Findings and procedure:

We find as a characteristic sonographic image a rounded mass of 2-3 cm of diameter, in target, that represents the

different invaginated intestinal layers, which is known as "taregt sign or the donuts" as well as kidney-like image in

longitudinal plane.

Conclusion:

 Intestinal invagination is one of the most frequent causes of abdominal pain in childhood.

 Ultrasound is the diagnostic method of choice, with characteristic images and necessary for treatment by 

hydrostatic reduction.

FIGURE 1: image in right iliac fossa in “donnut” of 2.6cm in

maximun diameter, sugestie of invagination probably ilio-colic.

FIGURE 2: picture in right iliac fossa in “donnut” of 2.6cm of

maximun diameter and 5cm of lenght, sugestive of invagination

probably ilio-colic.



IMAGING  IN  THE  PANCREATIC  INJURIES
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Pancreatic injuries are rare due to its retroperitoneal location, protection by 

surrounding fat and abdominal wall (1). Most of the pancreatic injuries are together 

with hepatic, duodenal and/or renal injuries and isolated pancreatic injuries are 

extremely rare (2). Most of them occur as a result of compression of pancreas in 

anteroposterior direction through the vertebral column and most common causes 

are seat belt or handlebar compression by deceleration trauma (1). The patients 

with fractures of L1 and/or L2 vertebral bodies should be carefully examined in 

terms of pancreatic injury. 

The most frequently injured part of the pancreas is the body (65%)(2). Most of 

the pancreatic injuries are both symptomatically and clinically silent due to the 

retroperitoneal location of pancreas and the diagnosis is difficult both by imaging 

modalities and explorative surgery. These factors increase the risk of misdiagnosis 

and thus the risk of mortality (up to 30%)(2,3,4). Most of the deaths secondary to 

pancreatic injury are due to accompanying vascular injury (4).

IMAGING MODALITIES IN THE PANCREATIC INJURIES

Ultrasonography (US) is not adequately efficient in differentiation of types of 

pancreatic injury from eachother and it usually demonstrates enlargement of the 

gland, heterogenicity in the parenchyme and/or peripancreatic fluid.

Computed Tomography (CT) is the gold standart imaging modality in the 

diagnosis and grading of pancreatic injuries with its high sensitivity and specificity 

values (70-100%) (2,5-7). Contrast enhanced CT may be absolutely normal in first 

12 hours and findings of the pancreatic injury may be visible after a few days (5). 

Therefore, continuation or late onset of findings such as abdominal pain, epigastric 

tenderness, leukocytosis, unexplained metabolic acidosis, increase in the serum 

amylase and/or lipase levels or fever may indicate pancreatic injury and repeat of 

the CT may be required a few days later. Also, trace of seat belt on the upper 

abdomen or back may be indicator of pancreatic injury (1). Although high levels of 

serum amylase/lipase may remind pancreatic injury, normal levels are not enough 

for exclusion (8). CT is also efficient in detection of postoperative pancreatitis, 

pseudocyst, abscess and pancreatic fistulas.

Although late portal venous phase is the basic imaging phase of the contrast 

enhanced CT in abdominal trauma, pancreas achieves its parenchymal phase 

between 35-40 seconds after the injection of contrast medium (1). This phase may 

be used in the case of suspicion of pancreatic injury in the patients with abdominal 

trauma in addition to late portal venous phase or may be used in follow-up of 

patients with pancreatic injury (1). 

Magnetic Resonance Imaging (MRI), Magnetic Resonance 

Cholangiopancreatography (MRCP) and Endoscopic Retrograde 

Cholangiopancreatography (ERCP) are the other imaging modalities used in 

detection of pancreatic injury, especially for suspicion or follow-up of ductal injury 

(3).

IMAGING FINDINGS OF THE PANCREATIC INJURIES

Most common findings of pancreatic injury are edema, contusion, laceration, 

hematoma, transection (fracture), comminution, ductal injury and active pancreatic 

or peripancreatic bleeding. 

Edema represents itself as the enlargement of the pancreas. 

Contusion is seen as a low attenuating, irregular shaped, nonlinear lesion or 

heterogenenicity in enhanced CT. Occult contusions may be seen as focal 

enlargement. 

Laceration is seen as a linear, usually perpendicular, low attenuating lesion in 

enhanced CT (1). Pancreatic cleft, a congenital variation of the pancreas, may 

mimic laceration. 

Hematoma is seen as a low attenuating, irregular or round shaped lesion in 

enhanced CT. It is high attenuating in nonenhanced CT in contrast to laceration 

and contusion (3). 

Transection (fracture) of the pancreas is the split of the pancreas by 

laceration.

Comminution is the fragmentation of the whole pancreas due to multiple 

lacerations.

Ductal injury cannot be visualized directly in CT. It can be predicted according 

to the extension of pancreatic laceration. Propability of an accompanying ductal 

injury is high if there is a perpendicular laceration extending over more than 50% of 

pancreatic diameter (1).  

Active pancreatic or peripancreatic bleeding is seen as the enlargement of 

the accumulated contrast medium in delayed images.

Fluid or blood around the pancreas or between splenic vein and 

pancreas, peripancreatic fat stranding and thickening of left pararenal fascia are 

nonspecific findings of pancreatic injury.

The most commonly used classification system for pancreatic injury had been 
developed by Moore et al on behalf of American Association for Surgery of Trauma 
(AAST) in 1990 and shown in Table 1 (9).

Table 1. AAST Pancreas Organ Injury Scale  (9).

AAST, American Association for the Surgery of Trauma

Advance one grade for multiple injuries up to a grade III.
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Grade
Type of 

Injury
Description of the injury

I Hematoma Minor contusion without ductal injury

Laceration Superficial laceration without ductal injury

II Hematoma Major contusion without ductal injury or tissue loss

Laceration Major laceration without ductal injury or tissue loss

III Laceration Distal transection or pancreatic parenchymal injury with ductal injury

IV Laceration Proximal transection or pancreatic parenchymal injury involving the ampulla

V Laceration Massive disruption of the pancreatic head



Nontraumatic orbital pathology: some examples seen at 
the emergency room

Learning objective:

• Identify the imaging of common non-traumatic orbital conditions.

• Recognize important additional findings and potential pitfalls in diagnostic imaging of these pathologies.

Background:

Knowledge of the imaging features of nontraumatic orbital conditions commonly seen in the emmergency setting is 
necessary to achieve a prompt and accurate diagnosis, thereby avoiding permanent vision loss and other potentially 
devastating  consequences. Computed tomography is the first line imaging modality for orbital evaluation in the 
acute setting, with magnetic resonance imaging  playing an important secondary role in the diagnostic work-up.

Infection

Orbital infection represent more than a half of primary orbital disease processes. The location of an orbital infection 
is described with respect to the orbital septum, as either preseptal (periorbital) or postseptal (orbital). The orbital 
septum is a thin sheet of fibrous tissue that originates in the orbital periosteum and inserts in the palpebral tissue 
along the tarsal plates, and provide a barrier against the periorbital infections in to the orbit proper. The distinction 
between periorbital and orbital processes is clinically important because postseptal infections are treated more 
aggressively to prevent devastating complications.

Periorbital cellulitis, which is defined as a preseptal process limited to the soft tissues anterior to the orbital septum.
It is most commonly caused by the contiguos spread of infection from adjacent structures such as the face, teeth 
and eyelid or by direct inoculation from local trauma or insect bites.
On cross-sectional images is characterized by periorbital soft-tissue swelling and stranding anterior to the orbital 
septum. 

In contrast, orbital cellulitis is a postseptal soft tissue infection that involves the contents of the orbit , with threat to 
vision.It is commonly caused by paranasal sinusitis, which spreads to the orbit via a perivascular pathway.Typically 
shows diffuse soft-tissue stranding posterior to the orbital septum and clinical features of proptosis (exophtalmos), 
painful ophthalmoplegia and vision loss. One of the serious complications of orbital cellulitis is orbital abscess, 
manifests as a peripherally enhancing fluid collection. Development of an orbital subperiosteal abscess is most 
commonly associated with ethmoid sinusitis.Additonal complications of orbital cellulitis include thrombosis of the 
superior ophtalmic vein, or the cavernous sinuses, bacterial meningitis, epidural and subdural abscess and 
parenchymal brain abscess. Orbital complications, including mucoceles of the ethmoid, frontal, maxillary, and 
sphenoid sinus, associated with chronic polypoid rhinosinusitis, have been reported in the literature.

Dacryocystitis is inflammation and dilatation of the lacrimal sac, which is located along the inner canthus. Imaging 
may be requested to exclude orbital cellulitis. The typical finding is a well circumscribed round lesión that is centered 
at the lacrimal fossa and that demonstrates peripheral enhancement.

Inflammation

Graves ophthalmopathy is the most common cause of exhophthalmos in adults. Usually occurs 5 years after the 

onset of Graves Thyroid disease. In Graves ophthalmopathy classically spindle-shaped enlargement of the 

extraocular muscles observed, with sparing of the tendinous insertion. The inferior, medial superior and lateral 

rectus muscles (listed in order of decreasing frequency of involvement)may be involved. These findings are usually 

bilateral and symmetric, however they also may be unilateral. Additional imaging findings include increased orbital 

fat, lacrimal gland enlargement, eyelid edema, stretching of the optic nerve and tenting of the posterior globe. The 

presence of chronic extraocular muscle atrophy , fibrosis and intramuscular .

Idiopathic orbital inflammation or pseudotumor represents a nongranulomatous inflammatory processwith no 

known local o systemic causes. It is the second most common cause of exophthalmos. It is diagnosis by exclusion 

based on history, clinical course, response to steroid therapy, laboratory tests, and biopsy in a limited number of 

cases.

The disease can be categorized according to which orbital structure is predominantly involved and may occur 

bilaterally.

CT findings  based on the anatomical location of the inflammation:

1.The lacrimal gland is the most frequent structure involved. There is usually difusse enlargement.

2.Muscle envolvement with single or multyple diffuse enlargement. The tendons enlarge with the muscle bundles 

and lead to a tubular configuration, often associated with orbital fat infiltration. In contrast to thyroid ophthalmopathy 

tendons are no sparing.

3.Orbital fat involvement diffuse or ill  defined infiltrations with or without involvement of optic nerve, lacrimal gland 

and muscles.

4.Infiltration or mass in orbital apex most often ill-defined and heterogeneous in composition.



Vascular abnormalities

Orbital varices, the most common cause of spontaneous orbital hemorrhage. The lesions result from a presumably 
congenital weakness in the postcapillary venous wall, a condition that leads to the proliferation of venous elements 
and massive dilatation of valveless orbital veins. Most varices have a large communication with the venous system 
and distend during manuvers that increase venous pressure. However, some have only a small communication with 
the venous system and do not distend but, instead manifest with thrombosis and hemorrhage, producing a more 
sustained proptosis. The lesions usually enhance intensely after a contrast material is administered.

Cavernous malformations, also known as cavernous hemangiomas, are the most common vascular lesion and 
bening orbital mass in adults. Occur most often in women, slowly and progressively enlarge, and do not involute. 
Usually are solitary and most often occur in the lateral aspect of the retrobulbar intraconal space
On CT images typically are well circumscribed, round or ovoid, homogeneously hyperattenuating, intraconal lesions. 
They occasionally contain microcalcificacions (phleboliths) and may produce expansion of the orbital walls. The 
lesions may displace adjacent structures but do not invade them. At multiphase dynamic contrast material-enhanced 
CT, poor enhancement is noted in the aerly arterial phase because of the low flow arterial supply, contrast material do 
not fill the central part of the lesion until the late venous phase.

Tumors

Lymfoproliferative lesions are the most common primary orbital tumor in older adults (> 60 years of age). These 
lesions represent a spectrum of disorders, being malignant lymphona more frequent. Lesions may be manifestation of 
systemic lymphoma or arise primarily form the orbit. The majority of lesions are unilateral and often  they are 
extraconal. At CT or MR imaging, approximately half of the lesions are diffuse and ill defined, with the other half 
appearing as a smooth, cricumscribed mass. One feature of these tumors is their tendency to mold to orbital 
structures, such as the globe, optic nerve, and orbital wall; tumor shaped around the latter may result in bone 
remodeling. 
Differentiation of orbital lymphoma from pseudotumor is often challenging at imaging. The finding of infiltration or 
thickening of occular muscles favor a diagnosis of pseudotumor

Optic Nerve Sheath Meningioma derive from the arachnoid sheath of the optic nerve. They are the second most 
common optic nerve tumor. Primary tumors are less frequent than secundary lesions that extend into the orbit from an 
intracranial site. Similar to optic nerve gliomas, optic nerve sheath meningioma may appear as an expansion of the 
optic nerve. However, because the substance of the nerve is spared, a “tram track” configuration is often observed at 
axial contrast-enhanced CT or MR imaging, since enhancing tumor lies on either side of the nerve. On coronal 
images, this configuration appears similar to a donut. Aside from this classic tubular growth pattern, meningiomas 
may also manifest as a fusiform or eccentric mass. CT better shows bone remodelling and calcification, the latter of 
which occurs in 20-50% of cases.

Calcifications

Orbital calcifications are common incidental findings that occur in characteristic locations, which helps 

distinguish them from radiopaque intraorbital foreign bodies. Frequently encountered calcifications 

include trochlear calcifications, scleral plaques, optic drusen, and phtisis bulbi.

Conclusion:
Recognise radiologic findings of these orbital pathologies is important to achieve a diagnosis and 

appropriate treatment.

Neuritis, which envolves inflammation or demyelination of the optic nerve.Perineuritis which is defined as 

inflammation of the optic nerve sheath may mimic optic neuritis clinically. At imaging is characterized by thickening 

and enhancement of the optic nerve sheath. Similar imaging findings may be seen in patients with dissemination of 
tumor cells in the cerebrospinal fluid along the optic nerve sheath



IMAGING IN THE HOLLOW  VISCUS  INJURIES
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Hollow viscus injuries are rare and seen in approximately 10% of 

the patients with abdominal trauma (1,2). Although they are rare, 

misdiagnosis of them may cause severe complications such as sepsis, 

peritonitis, intraabdominal abscess and intestinal stricture. Therefore, 

early diagnosis and surgery have great importance for both 

radiologists and surgeans.

Hollow viscus injuries are more common in penetrating traumas 

than blunt traumas (3). Small intestine is the most frequently injured 

portion (4). Colon is the second frequently injured portion (4). Stomach 

and duodenum are the least frequently injured portions (4). 

Whereas it is possible to estimate the injured organ in penetrating 

injuries, it is not that easy in blunt trauma. Symptomes and clinical 

findings of hollow viscus injury are usually nonspecific in blunt trauma. 

Injuries of the other abdominal organs, usage of alcohol or analgesic 

drugs may also decrease the sensitivity of clinical evaluation (2). 

Imaging has a great significance in detection of hollow viscus injury in 

blunt abdominal trauma, but also it is not sufficient alone (5-8). 

Therefore, imaging is a valuable guide in detection of hollow viscus 

injury only if together with an efficient clinical evaluation.

IMAGING MODALITIES IN THE HOLLOW VISCUS INJURY

Abdominal radiograph obtained in standing position may 

demonstrate intraperitoneal free air in the case of perforation.

Ultrasonography may detect intraperitoneal free fluid easily but it 

is not sensitive in detection of hollow viscus injury itself (9). 

Computed tomography (CT) is the most efficient imaging modality 

in detection of hollow viscus injury in hemodynamically stable patients 

with abdominal trauma (5,10-15). 

IMAGING FINDINGS OF THE HOLLOW VISCUS INJURIES

CT findings of hollow viscus injury are intraperitoneal free fluid or 

air, mural thickening, mural defect, intramural hematoma or air, focal 

increased or decreased enhancement of the intestinal wall, oral 

contrast extravasation, omental/mesenteric fat stranding, 

omental/mesenteric blood or fluid accumulation (14,16,17). 

Intraperitoneal free air is one of the most common finding 

detected in perforation (Figure 1). It is nonspecific and may also be 

present in barotrauma, mechanical ventilation, diagnostic peritoneal 

lavage and injuries of female genital organ or urinary bladder (10,16). 

Intraperitoneal free fluid without any solid organ injury may be 

indicator of hollow viscus injury, but this subject is controversial (5,6). 

Mural thickening, mural defect and oral contrast extravasation 

are the most specific findings of hollow viscus injury (Figure 1). 

Whereas, administration of oral contrast medium does not be 

preferred generally in the patients with abdominal trauma due to the 

aspiration risk and time waste.

Intramural hematoma and intramural air are the other specific 

findings of hollow viscus injury and they are also suspicious findings 

for perforation. 

Focal increased or decreased enhancement of the intestinal 

wall may indicate vascular injury and devascularization.

Omental or mesenteric fat stranding, blood or fluid 

accumulation may be seen as indirect findings of hollow viscus injury. 

These findings may also be seen in omental or mesenteric injury 

without any hollow viscus injury. Whereas, mesenteric injury may 

result in devascularization of intestine due to the damage of 

mesenteric vessels.

Figure 1. Axial CT image of a patient with penetrating abdominal 
trauma. Mural thickening in the greater curvature of the stomach 
(black arrow) and free air next to the thickening (white arrow).
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Should Abdominal US be the initial imaging examination in               

the pediatric patient with abdominal pain ?
Gloria del Pozo García MD PhD, Verónica Muñoz Carpio MD, Marta Castaño Reyero MD, Carmen Gallego Herrero MD, Elisa Aguirre Pascual  MD,  

Irene Navas Fernandez-Silgado MD     Department of Radiology. Division of Pediatric Radiology. Hospital 12 de Octubre. Madrid. Spain

Controversial issue

Abdominal radiograph has been traditionally used to detect pneumoperitoneum or intestinal 

obstruction

The average abdominal radiograph exposes the patient to 35 times the radiation dose of a 

chest x-Ray (0.7 mSv)

Should the abdominal x-ray role change after the introduction of cross sectional techniques? 
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To determine the value of abdominal radiography and ultrasound (US) in the diagnosis 

of acute abdominal pain in children after the neonatal period by comparing the findings of 

abdominal plain films with those of abdominal US 

BACKGROUND 

PURPOSE

RESULTS

CONCLUSIONS

BIBLIOGRAPHY

In 550 out of 1204 abdominal US was also done, that included all children with a 

high suspicion of appendicitis or intussusception in order to confirm or rule out 

those diagnosis and to evaluate perforation prior to treatment / surgery  

Radiological findings were classified as:

Normal

Non-specific: acute pathology cannot be excluded (feces, 

paucitiy of bowel  gas…) 

Abnormal findings: pneumoperitoneum, bowel obstruction, ileus,   

fecaliths, mass effect, urolithiasis, gallstones

Final diagnosis was based on surgical findings, enema and/or clinical follow-up

Fig 2

M

During a 3-year period, 

1204 supine AP abdominal 

radiographs of children 

between 2 months to 14 

years old, referred to the 

ED with acute abdominal 

pain were prospectively 

analyzed 

Exclusion criteria were: 

Neonates 

Trauma 

Foreign body 

Previous surgery

MATERIALS AND METHODS
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US could also detect small bowel obstruction : proximal dilated bowel loops
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At our institution, US has substituted plain radiograph as 

the initial imaging modality for accurate diagnosis of acute 

non-traumatic pain in children, except for neonates, foreign 

bodies suspicion  and previous surgery

Only 14.9% of appendicitis showed underlying specific plain 

film abnormalities

Pneumoperitoneum is not detected on plain radiograph 

neither US (because both AA and IT are usually covered 

perforations)

Appendicitis (AA) and intussusceptions (IT) were the most 

frequently diagnosed potential surgical pathologies, being 

responsible of most cases of intestinal obstruction; but  the 

presence of obstruction did not change substantially the 

management
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Appendicitis  was the most  frecuent US positive diagnosis
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Abdominal radiographs were:

• negative: 709 (59%)

• non-specific: 409 (34%)

• abnormal: 86 (7%)* 

*Fecaliths in the appendicitis group (87): 14.9% 

Pneumoperitoneum was never identified / not present

Intussusceptions (54): 35 (66%) had abnormal radiographs, 19 (34%) were      
negative /non-specific

Apendicitis (87) and ileocolic 
intussusceptions (54) were the 
most frequent  diagnosis 
(143/224: 60.9%)

98/550 children underwent 
surgery and 44.8% of them 
showed negative abdominal 
radiographs

Obstruction did not influence the management, due to underlying cause had to be investigated 

Prono x-Ray. No rectal gas. Obstruction

REPRESENTATIVE  CASES

Abdominal US: 

Pathological findings were identified in  224/550 (49.5%). In those 

cases, plain radiography was interpreted as negative in 49.5%, non-

specific in 18% and abnormal in 32.5% 



A didactic approach to bile duct emergencies
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To review general radiological general aspects of biliary tract emergencies.

To emphasize the role of ultrasound and CT on the diagnostic approach of bile duct pathology, highlighting the most frequent image findings.

Learning objectives

We describe as follows the most frequent pathologies of bile duct, at the emergency services, making a graphic review through ultrasound and tomographic

images.

Background

The ultrasound diagnostic criteria of acute cholecystitis are the presence of cholelithiasis, positive ultrasonographic Murphy sign, mural thickening greater than

3 mm (abnormal but nonspecific finding, as it could also be present in the case of liver disease, hypoalbuminemia, passive congestion due to right heart failure,

mucocele of the gallbladder and in cholecystitis), gallbladder hydrops defined as an increase in longitudinal diameter> 10 cm and above all, in the transverse
diameter> 5 cm and peri-gallbladder fluid in the most advanced cases of inflammation (figures 1 and 2).

Acute cholecystitis

Bile duct pathology is a frequent consultation reason at the emergency services due to its high prevalence in the adult population (around 10% in the European

population). Ultrasound has a fundamental role on the study of bile duct, being the technique of choice for initial assessment due to its high sensitivity for

detection of biliary stones/lithiasis and/or bile duct dilation. Computed tomography (CT) and colangio-MRI are complementary imaging techniques when the

ultrasound assessment is not conclusive.

Findings/Procedure

Fig. 1: Echographic evaluation of the gallbladder with distended gallbladder and

multiple stones and biliary sludge, with thickened wall and echographic Murphy

sign positive, compatible with acute cholecystitis.

Fig. 2: A. Mild-moderate ectasia of the intrahepatic bile duct. A and B.

Gallbladder partially distended, scleroatrophic appearance, with diffuse

thickening of its wall and peri-gallbladder free fluid. The dilated common bile

duct can also be seen. The pancreas is significantly increased in size with

moderate amount of locoregional free fluid. All these findings are suggestive of
cholecystopancreatitis.

The radiological findings that suggest the presence of a gangrenous

cholecystitis are the visualization of defects in the vesicular mucosa or

intraluminal hyperechoic membranes. A wall focal defect visualized in the

gallbladder would be present in case of associated perforation. Ultrasound

Murphy can be negative in these patients (66% of cases), due to mural

denervation. Figure 3.

Gangrenous cholecystitis

Fig. 3: Distended gallbladder, with lithiasis, presents a thickened, irregular wall,

forming septations with membranes detached inside. These are findings
suggestive of gangrenous cholecystitis.

Ultrasound will looks for intraluminal gas, an hyperechogenic, and mobile

image, with a comet tail artifact, inside the gallbladder lumen. If the gas is in

the wall, an hyperechoic image in the form of an arch will be observed, with a

posterior acoustic shadow that may be similar to the image of the porcelain

gallbladder. Given these findings, it is necessary to confirm the suspicion by

CT that is more sensitive to demonstrate wall or luminal gas. Figure 4.

Emphysematous cholecystitis

Fig. 4: Emphysematous cholecystitis. A and B. Gallbladder without lithiasis and

with air within its wall. C and D. Gallbladder with air presence in the wall and

with small extraluminal bubbles as well as intragallbladder air-fluid level
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It occurs in 5-10% of cases of acute cholecystitis, the most

frequent site of gallbladder perforation being the fundus due to the

lower blood supply to this area. It can be acute, subacute (more

frequent) or chronic. Ultrasonographically we will find a gallbladder

that shows a wall defect, and may be accompanied by a peri-

gallbladder abscess that we will identify as a complex peri-

gallbladder fluid collection with septa or completely surrounding

the gallbladder with distortion of its contours. We also emphasize

the importance of complementing the study by CT because of its

greater sensitivity for gas detection and a better characterization

of the associated complications. Figure 5.

Gallbladder perforation

The inflammation of the gallbladder can lead to the formation of

a fistulous path to neighboring organs due to the presence of

chronic perforation. The cholecysto-duodenal fistula is the most

frequent. The passage of lithiasis to the intestine can cause an

occlusive picture at the level of the duodenum (Bouveret's

syndrome) or at the intestinal level (Biliary ileum). Figure 6.

CT is the most sensitive imaging technique to diagnose

gallstone ileus. Findings are those of Rigler triad (pneumobilia,

small bowel obstruction and ectopic gall stone, usually in the

right iliac fossa). Typically, stones are large and measure

several centimeters (2-3 cm). The site of fistulisation is often

visible.

It is important to look for free fluid, free gas, portal venous gas,

or mural gas, as signs of more advanced disease and poorer

prognosis.

Cholecystoenteric fistula

Fig. 5: Distended gallbladder, with a mural discontinuity adjacent to the

fundus, peri-gallbladder fluid as well as inflammatory affectation of the

adjacent fat. These findings suggest complicated acute cholecystitis, with
probable perforation.

Lithiasis inside the common bile duct is more difficult to detect

echographically due to the anatomical disposition of this duct,

which is why they are associated with greater morbidity and

mortality than gallbladder lithiasis.

In patients with suspected bile duct involvement and jaundice,

ultrasound, as we have already noted, is the imaging technique

used initially. The sensitivity of ultrasound to identify

choledocholithiasis varies approximately between 20-80%, with a

significant reduction in diagnostic sensitivity at the level of the

distal common bile duct. Figure 7.

Choledocholithiasis

Fig. 7: Proximal bile duct dilated up to 21 mm, evidencing in its interior
abundant echogenic content, suggestive of choledocholithiasis.

Liver abscess is a complication of acute cholecystitis that

occurs in 3-19% of cases. Ecographically, they will be

presented as we have mentioned as a complex liquid collection

with septa in the liver or peri-gallbladder parenchyma with

distortion of its contours. In the study of contrast-enhanced CT,

a liquid collection with ring enhancement (typical but not always

present) and the extension of gallbladder abscess to the

adjacent liver parenchyma will be visualized as a complex

cystic mass with changes due to inflammatory edema. The

“cluster sign”, multiple small grouped abscesses coalescing into

a single larger cavity, may be useful to distinguish an abscess

from other hepatic masses. Figure 8.

Liver Abscess

Fig. 8: A. Heterogeneous liquid collection adjacent to gallbladder fundus B.

Distended gallbladder with minimal inflammatory changes of neighborhood.

The findings impress to correspond with an abscess in liver parenchyma as a

complication of an acute cholecystitis.

Conclusion: Ultrasound and CT have a great diagnostic value in

the evaluation of biliary tract emergencies. The radiologist must be

familiar with the evaluation and interpretation of results as this will

affect diagnostic-therapeutic management.
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Fig. 6: A and B. Dilation of the duodenum and jejunum proximal to a lithiasis of

2.5 cm located on distal jejunum. C and D. Pneumobilia.
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Spleen is the second frequently injured organ in both penetrating and 

blunt abdominal injuries. There have been reported splenic injuries up to 

45% in blunt abdominal traumas (1). Spleen has a high vascular 

capacity, located next to the ribs and splenic capsule is fragile. These 

factors increase the risk of splenic injury and its mortality (2,3). In 

addition, the risk of severe infections increase due to the important 

immune functions of the spleen.Therefore, determination of the degree of 

splenic injury and the indication of surgery  have great importance for both 

radiologists and surgeans.

IMAGING MODALITIES IN THE SPLENIC INJURIES

Ultrasonography (US), is an efficient imaging  method in the differentiation of 

injured spleen from normal spleen but it is insufficient in detection of details of 

the splenic injury and cannot be used for the determination of the degree.  US 

can be used for rapid detection of hepatic/splenic injury and free intraperitoneal 

fluid in hemodynamically unstable patients with abdominal trauma (FAST scan) 

(4).

Computed tomography (CT), is the gold standart imaging method in 

hemodynamically stable patients with abdominal trauma and enables evaluation 

of intraperitoneal and retroperitoneal compartments and organs, vessels and 

bones in a rapid, safe and objective way.  It is efficient in detection of splenic 

injuries with high sensitivities up to 98% (2).  With widely use of CT in abdominal 

trauma, it have enabled the unnecessary surgical procedures to be replaced by 

concervative approach and thus the complications of splenectomy to be 

decreased (2). 

Normal splenic parenchyme is homogenious and  attenuation is between 40-

60 HU in unenhanced CT (5). It is mottled in the arterial and early portal venous 

phases of enhanced CT. Finally it becames homogenious in the middle and late 

portal venous phases and parenchymal injuries are best visualized in these 

phases (2,5,6).

Splenic arterial injuries and pseudoaneurysmas are best visualized in the 

arterial phase. Due to this fact, dual phase imaging is recommended in some 

studies (6,7,8). But it is also controversial due to increased ionizing radiation and 

its insignificant effect to the clinical outcome (9). Split bolus tecnique  had been 

developed to decrease both the radiation dose and risk of misdiagnosis of a 

vascular injury, as an alternative to dual phase imaging (10). In this technique, 

half a dose contrast medium is injected twice with an interval and the abdomen 

is scanned once. So, both arterial and late venous portal phases are imaged at 

the same time. There is not an agreed protocol for CT in the imaging of the 

patients with blunt abdominal trauma yet (6,11,12). 

IMAGING FINDINGS OF THE SPLENIC INJURIES

The most frequently seen types of splenic injury are; hemoperitoneum, 

capsular tear, parenchymal laceration, contusion, intraparenchymal hematoma, 

subcapsular hematoma, infarct and vascular injury. 

Hemoperitoneum may be a secondary sign of splenic capsular tear and it 

should suggest splenic injury if around the spleen. It is usually seen as anechoic 

free fluid in ultrasonography in acute phase. Its attenuation depends on the 

phase of the hemorrhage in CT and usually between 40-60 HU (Figures 1-4).

Capsular tear cannot be distinguished directly in neither US nor CT and 

perisplenic hemoperitoneum is usually indicator of capsular tear (13). 

Parenchymal laceration is usually seen as a nonpecific heterogenicity in 

US. In CT, it is usually seen as a lineer nonenhancing area in late portal venous 

phase (Figures 2-4). It could be seen as branching or irregular shaped 

depending on the direction of the impact or the penetration (2). Most of them 

extends through the capsule and accompany to subcapsular hematoma and/or 

hemoperitoneum. It may cause the damage of parenchymal and/or trabecular 

vessels  and thus partial/total devascularization and infarct of the spleen. 

Splenic cleft, a congenital variation of the spleen, may mimic laceration. Splenic 

cleft is usually curvilineer in shape and forms an obtuse angle with the splenic 

capsule. The margins of splenic cleft are generally smooth and extend from the 

capsular margin (13). In contrast, lacerations  tend to be jagged, assume an 

irregular path and form an acute or right angle with the capsule (13).

Contusion is the focal intenstisial hemorrhage  and seen as a small, 

nonenhancing area in late portal venous phase.

Intraparenchymal hematoma is usually seen as a hypoechoic area 

in US. It is round or irregular shaped high attenuating area in 

unenhanced CT and it does not enhance in late portal venous phase 

(Figure 1). It may be confused with cyst or hemangioma.

Subcapsular hematoma is seen as a fusiform shaped, 

circumscribed area under the splenic capsule. It is hypoechoic in US and 

low attenuating in enhanced CT (Figure 1).

Enfarct is seen as a triangular-shaped low attenuating area in 

enhanced CT in it is rare in blunt abdominal traumas (2). It may be due 

to the injury of parenchymal or trabecular vessels secondary to 

parenchymal laceration or due to direct injury of larger splenic vessels. It 

is usually partial, rarely total. 

Vascular injury is seen as focal or diffuse accumulation of contrast 

medium around the splenic vessels (Figures 3,4) and best visualized in 

arterial phase of enhanced CT (2,6). Pseudoaneurysm or 

arteriovenous fistula are called as nonbeleeding vascular injury and 

they cannot be definitely differentiated by imaging. They are seen as 

focal accumulation of vascular contrast medium with decreasing 

attenuation in late phases (2,6,14). In contrast, active bleeding due to 

vascular injury is seen as enlargement of the focally or diffusely 

accumulated vascular contrast medium in late phases (2,6,13). Although 

hemoperitoneum, enfarct and hematoma are usually together with 

parenchymal laceration,they may also indicate vascular injury (13). 

Shattered spleen is defined as the fragmentation of almost whole 

spleen due to multiple parenchymal lacerations.

The most commonly used classification systems for  traumatic organ 

injuries are the systems developed by American Association for Surgery 

of Trauma (AAST). The spleen organ injury scale was lastly revised by 

Kozar et al on behalf of AAST in 2018 (14). The imaging (CT) criteria of 

spleen organ injury scale are represented in the Table 1.

Table 1. AAST Spleen Organ Injury Scale─2018 Revision, imaging 

criteria (CT findings) (14).

AAST, American Association for Surgery of Trauma 

Vascular injury is defined as a pseudoaneurysm or arteriovenous fistula and appears as 

a focal collection of vascular contrast that decreases in attenuation with delayed imaging. 

Active bleeding from a vascular injury presents as vascular contrast, focal or diffuse, that 

increases in size or attenuation in delayed phase. Vascular thrombosis can lead to organ 

infarction. 

Grade based on highest grade assessment made on imaging, at operation or on 

pathologic specimen.

More than one grade of splenic injury may be present and should be classified by the 

higher grade of injury. 

Advance one grade for multiple injuries up to a grade III.

Grade Description of the injury

I
Subcapsular hematoma <10% surface area

Parenchymal laceration <1 cm depth

Capsular tear

II
Subcapsular hematoma 10–50% surface area; intraparenchymal hematoma

Parenchymal laceration 1–3 cm

III
Subcapsular hematoma >50% surface area; ruptured subcapsular

or intraparenchymal hematoma ≥5 cm

Parenchymal laceration >3 cm depth

IV
Any injury in the presence of a splenic vascular injury or active

bleeding confined within splenic capsule

Parenchymal laceration involving segmental or hilar vessels

producing >25% devascularization

V
Any injury in the presence of splenic vascular injury with active

bleeding extending beyond the spleen into the peritoneum

Shattered spleen



Figure 1. Splenic supcapsular hematoma (white star), 
intraparenchymal hematoma (black star) and hemoperitoneum (black 
arrows) in contrast enhanced axial CT image.

Figure 2. Parencyhmal laceration (star) and minimal perisplenic 
hemoperitoneum (arrow) in contrast enhanced axial CT image.

Figure 3. Contrast enhanced axial CT image. Parenchymal laceration 
(star), vascular injury (black arrow) and hemoperitoneum (white arrow) in 
contrast enhanced axial CT image. 

Figure 4. Splenic multiple parenchymal lacerations (white arrows), 
vascular injury (black arrow) and hemoperitoneum (star) in contrast 
enhanced axial CT image.
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Injuries of adrenal glands are rare due to their retroperitoneal 

location and protection by surrounding fat tissue and they were 

reported between 0.15-4% in blunt abdominal traumas (1,2,3). 

They are usually together with other abdominal organ injuries 

and/or thorasic injuries and isolated adrenal injuries are 

extremely rare (4). The patients with detected adrenal injuries 

should also be examined carefully in terms of other organ 

injuries (5,6). Right adrenal gland may compress between 

vertebral column and liver and its venous pressure could 

increase rapidly due to compression of inferior vena cava. Due 

to these, right adrenal injuries are much more frequent than left 

one (4,6-8). Misdiagnosis of adrenal injury is not rare due to the 

prioritization of rapid detection of the injuries of liver, spleen and 

kidneys in the patients with abdominal trauma (8). 

Adrenal injuries are usually asymptomatic and clinically 

insignificant. But compression and thrombosis of inferior vena 

cava due to the enlargement of right adrenal gland, secondary 

infection of the gland due to misdiagnosis of intraglandular 

hematoma and acute adrenal insufficiency due to bilateral 

adrenal injury are extremely rare but lethal complications of the 

adenal injury (1,8,9).  

IMAGING MODALITIES IN ADRENAL INJURY 

Sensitivity of ultrasonography in the detection of adrenal injury is 

low, especially if adrenal injury is together with injuriesof other 

organs, rib fractures and/or pneumothorax (7). 

Computed tomography (CT) is the gold standart imaging 

modality in the diagnosis of adrenal injury and reported cases 

had been increased with widely use of CT in abdominal trauma 

(7,10,11).

IMAGING FINDINGS OF ADRENAL INJURIES

Common findings of adrenal injury are enlargement of the 

gland (edema), intraglandular hematoma, retroperitoneal 

hematoma, active bleeding and rupture (6,7). 

Hematoma is the most common type of injury in the adrenal 

gland (80%) and it is seen as a round, rarely irregular shaped 

lesion, high attenuating in unenhanced CT and low attenuating 

in enhanced CT (8,9). Usually it can be detected in the first CT 

examination. But rarely enlargement of the gland may be the 

only finding of the hematoma in first imaging and hematoma may 

be clearly visualized a few days later.

Retroperitoneal hematoma may be seen as a 

pseudothickening of the ipsilateral diafragmatic crus (6). 

Active bleeding of the adrenal gland is rare and it is seen as 

enlargement of extravasated vascular contrast. 

Traumatic rupture of the adrenal gland is an extremely rare 

entity and it is usually together with active bleeding.

Preexisiting adrenal pathologies may mimic adrenal injury in 

the patients with abdominal trauma. Comparison with the 

previous examinations, measurement of the density of the 

suspicious lesion and evaluation of enhancement are the 

methods in differentiation. 

Figure 1. Right adrenal enlargement (black arrow) in the coronal 
reformatted contrast enhanced CT image. Accompanying 
hepatic lacerations (white arrows) and hemoperitoneum (star).
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INTRODUCTION
In this article, we review the appearances of this musculoskeletal disorders at US and describe potential applications of US in the management of musculoskeletal infection.

APPLICATIONS OF MUSCULOSKELETAL ULTRASOUND IN THE 

EMERGENCY DEPARTMENT

Background
Patients with musculoskeletal complaints are often evaluated in the emergency department (ED).US for evaluation of soft tissue injuries has been used with success in orthopedics and sports.

This method allows us to properly assess the following structures: skin, subcutaneous tissue, tendon, tendon sheath, muscle,  joint space, bursa and cortical bones.  It also offers definite benefits in 

the evaluation of palpable masses and in the detection of foreign body. Dynamic evaluation with active and passive mobilization is frequently performed, as this technique is extremely useful in 

accentuating pathology and determining the nature of lesions.

The most common indications in the ED are: Soft tissue infection,Tendon and muscle traumatic injury, fractures, joint effusion,fforeign body, echoguide procedures.

1.-Soft tissue infection: Musculoskeletal infections are common in clinical practice. The diagnosis is not always evident and is often part of a differential diagnosis along with a number of other diseases. Hence, a 

painful, swollen extremity may result from cellulitis, ruptured synovial cyst or tendon, thrombophlebitis, septic or non-septic arthritis, subcutaneous abscess, muscle infarction, or other conditions.

Teaching points: One of the most important 

prognostic factors in patients with musculoskeletal 

infections is the delay in establishing therapy.

2.-Joint effusion: Tender and swollen joints are common in the emergency departments. Different types of arthritis and injuries around joints are often complicated with joint effusions. Bursitis and arthritis with joint effusions 

are often difficult to differentiate at first encounter. Bursitis is the inflammation of a bursa and accompanied by fluid within the bursa. The joint effusion is located within the joint cavity and has different appearance on a 

dynamic examination.

CELLULITIS

Cellulitis is an acute infection of 

the skin involving the 

subcutaneous tissues.US 

demonstrates diffuse thickening 

and increased echogenicity of 

the skin and subcutaneous 

tissues . The US appearance of 

cellulitis is nonspecific and can 

be indistinguishable from that of 

other causes of soft-tissue 

oedema. 

ABSCESS

US plays a major role in the 

detection and management of 

superficial abscesses. Abscesses 

may have different features at US

The lesion may appear as an 

anechoic or diffusely hypoechoic 

mass with increased through 

transmission or may be 

hyperechoic or isoechoic relative 

to surrounding tissues and lack 

mass effect.Color Doppler 

imaging may be used to 

demonstrate hyperemia at the 

periphery of the mass and 

absence of flow in the centre. 

Dynamic evaluation of the soft-

tissue area by compression with 

the US probe is useful to reveal 

motion of the liquefied purulent 

material .

Cobblestone appearance with 

anechoic strands randomly 

traversing the subcutaneous 

tissues .

PYOMYOSITIS

Pyomyositis consists of a primary muscle abscess. Aspiration is mandatory to differentiate an abscess or Pyomyositis from other types of fluid 

collections, such as liquefied hematoma, seroma, and necrotic or cystic tumours. Two stages of the disease.:

The first stage consists of a phlegmon, which is characterized by localized muscle 

oedema and appears as a nonspecific, hypoechoic, ill-defined area within one or 

more muscles. 

Later in the course of the disease, an intramuscular fluid 

collection corresponding to a formed abscess is seen . 

NECROTIZING FASCIITIS 

Is a life-threatening soft tissue infection and accompanied by a rapid disease progression and clinical deterioration. Rapid diagnosis is crucial for 

rapid treatment and better prognosis. The  sonographic features of necrotizing fasciitis are a thickening of subcutaneous tissue and a  continuous 

fluid accumulation for more than 4 mm on the fascia layer with or without comet-tail appearance of gas within infected soft tissues.

MR imaging is the modality of choice in suspected cases of osteomyelitis . 

The earliest sign of osteomyelitis at US is nonspecific soft-tissue swelling 

adjacent to the affected bone .In the appropriate clinical settings, 

demonstration of a fluid collection immediately adjacent to the involved bone 

in adults  or a subperiosteal fluid collection in children and younger patients at 

US is highly suggestive of osteomyelitis . Although a diagnosis of 

osteomyelitis cannot be established on the basis of demonstration of such 

fluid collections at US. A normal US examination  doesn’t  allow exclusion of 

bone infection. US is not degraded by metallic artefact and may be particularly useful in cases of osteomyelitis complicating metallic fixation in an 

extremity. 

SEPTIC ARTHRITIS Bacterial arthritis is the most rapidly destructive joint disease and results in 

irreversible loss of joint function.US is very sensitive in detection of a joint effusion and may be 

particularly helpful in the hip, wrist, or shoulder. A small joint effusion may be masked by 

excessive compression with the transducer.

SEPTIC BURSITIS Septic bursitis most frequently involves the olecranon or prepatellar bursa.The walls of the collection may 

or may not be thickened, and there may be debris or septa within the collection.US does not allow reliable differentiation 

between an infected bursa and posttraumatic bursitis or bursitis characterized by inflammation alone.Color Doppler US may 

show hyperemia in the walls of the .collection

INFECTIOUS TENOSYNOVITIS Acute suppurative tenosynovitis most frequently involves the tendon sheaths of the digital flexor muscles . It is usually the result of a penetrating injury (human or animal bite, puncture wound) and 

may be complicated by the presence of foreign bodies. Early diagnosis and treatment are crucial to prevent devastating complications such as tendon necrosis and contamination of other palmar spaces or adjacent joint.US shows 

accumulation of fluid within the tendon sheath. Tendons may appear enlarged when compared with the contralateral ones, and Doppler studies may reveal hyperaemia. 

Non-infectious tenosynovitis may have a similar appearance at US, and the distinction usually requires fluid analysis. 

3.-Tendon and muscle traumatic injury : Major tendons, such as Achilles tendon, quadriceps tendon, and 

patellar tendon, and small tendons, such flexor and extensor finger tendons are superficial structures and 

hence the ideal targets for US.US is especially useful in the acute-subacute ruptures of the tendon, allowing 

to determine the degree of breakage, the quality of the capes and the integrity of the plantar tendon.

In the rupture, the dynamic study, will allow differentiation between high-grade partial tears or complete 

ruptures; in the complete rupture there is a separation of the ends.

4.-Fractures

5.- foreign body. US may also be useful in detecting foreign bodies and guiding their removal.

Partial Achilles tendon  rupture
Foreign body at the subcutaneous tissue in shoulder not visible in radiographyFull thickness Achilles tendon  rupture

Foreign body in the tendon 

sheaths of the posterior tibial 

tendon.

OSTEOMYELITIS
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DIVERTICULITIS what a 

trainee radiologist should 

know…
LEARNING OBJETIVES

Diverticulitis a comun complication of diverticular dissease, as a result of the obstruction of the neck of the

diverticulm, causing inflammation, infection and perforation. This is a commun phatology in developped countries and it occurs more often in elder people. For its 

prevalence, its possible complications knowing how to recognice the is extremly important.

BACKGROUND

Diverticular dissease can be spread in all the colon but more frequently afects the left colon, sigmoid colon and rectum. Patient tipically will refer pain in the left iliac 

fossa and tenderness, may also refer fever. Blood analysis will show elevated inflammation markers and leukocytosis.

CT image is the main tool for its diagnosis, fot the evaluation of the severity and extent of disease and to look for possible complications.

FINDIGNS/PROCEDURE

For its diagnosis we should perform an enhanced abdomino-pelvic CTscan with a 70-80 seconds delay. Usual findigns will show thickening and enhacement of the 

affected segment (usually sigmoid colon) and adjacent fat stranding. Depending on the extension and severity of the affected segent perforation and abscess formation 

can be seen.

Hinchey classification classifies the acute diverticulitis:

• Stage 1. Pericolic absces < 5 cm.

• Stage 2. Absces > 5 cm or far from the inflammated diverticulum.

• Stage 3. Purulent peritonitis

• Stage 4. Fecal peritonitis

CT interpretation will be the most usefull tool for treatment planning.

CONCLUSION

CTscan is the most usefull tool for diagnostic confirmation, evaluate the severity and extent of disease and for clinical management; of patients with suspected acute 

diverticulitis.



DIAGNOSTIC AND THERAPEUTIC STRATEGY FOR 

WUNDERLICH SYNDROME
Jiiménez Cuenca MI, Pina Pallín M, Osorio Aira S, Sánchez Ronco MA, Sánchez Lite I, Andrés 

García N. 

Hospital Clínico Universitario Valladolid.

• LEARNING OBJECTIVES
• 1. Definition of Wünderlich syndrome and it´s clinical presentation.

• 2. Describe the radiological findings that illustrate the main forms of clinical preentation.

• 3. General therapeutic strategies and endovascular options in Radiology department.

• BACKGROUND

INTRODUCTION

Wúnderlich syndrome is defined as an 

spontaneus retroperitoneal hematoma.

First described in 1856 by Wünderlich, it was not 

until 1910 when Coenen, who presented a series of 

clinical cases, coined the term of Wünderlich

Syndrome.

ETIOLOGY

Ø Tumoral Etiology: 63% of cases.

33% as a complication of benign tumors

(angiomyolipoma)

30% as a complication of malignant tumors

Ø Vascular Etiology: 25% of cases.

Arteriovenous malformations, renal infarts etc.

Ø Infections: 12% of cases.

Renal tuberculosis and others.CLINICAL PRESENTATION
It is a spontaneous retroperitoneal hematoma with 

development of a sudden hemorrhage in the renal 

cell.

Ø Lenke's triad: sudden pain in the renal fossa, 

palpable mass and signs of hypovolemic shock. The 

triad occurs in 20% of patients.

Ø Other forms of clinical presentation:

-Lumbar pain similar as a renal colic: 50-75% of 

patients

-Palpable mass: 30%

-Hipovolemic shock: 15-20%

-Chronic lumbar pain

DIAGNOSIS
1.Physical exman of the patient.

2.ULTRASOUND: initial approach in most of the 

cases. Evaluation of perinephric hematomas.

3.CT: Main complementary exploration.

It allows:

-Identify hematoma

-Find etiological diagnosis

-Identify active bleeding and

-Identify bleeding point

4.MRI: Complementary exploration when CT is 

inconclusive or when there are diagnostic doubts 

about etiology (tumor characterization)
TREATMENT

Ø Patient Clinical Assessment

1 Hemodinamic stability

Ø Conservative treatment +/- elective surgery

Ø Medical treatment. Consider nephrectomy if

malignant etiology.

TREATMENT

2. Hemodinamic instability

ELECTIVE SURGERY

Nephrectomy in malignant tumor etiology

URGENT SURGERY

Urgent nephrectomy if vital commitment

ENDOVASCULAR TREATMENT

Selective embolization bleeding vessel

COMPLICATIONS

-Pain -Bleeding

-Infections Migration of  embolization material

-Reactive pleural effusion



• FINDINGS

CASE 1 49-year-old man attended the hospital emergency department due to a sudden left 

lumbar pain, hemodynamic instability and signs of peritoneal irritation. An abdominopelvic CT 
without intravenous contrast and with contrast in arterial and portal phases was performed. 
(Figure 1), (Fig. 2). Given the radiological findings of complicated angiomyolipoma and the 
hemodynamic situation of the patient, having detected a focus of active bleeding, it was 
decided to perform treatment by selective embolization of the bleeding renal artery. (Fig. 3), 
(Fig. 4). The patient progresses favorably after treatment.

CASE 2

A 52-year-old man attended the emergency department due to vomiting and severe pain in the left renal 

fossa. Leukocytosis of 20000 and elevation of acute phase reactants. A abdominopelvic CT scan with 

intravenous contraste was performed (Fig. 5), which revealed the existence of a large hematoma in the 

middle third of the left kidney. Given the findings suggestive of Wünderlich syndrome, selective 

arteriography of the left renal artery was performed, identifying four small foci of contrast extravasation, in 

the middle and lower thirds of the renal periphery, compatible with active bleeding. Selective catheterization 

of the branches of the renal artery and embolization with definitive spherical particles of 700 microns is 

performed (Fig. 6)

•CONCLUSION
•-Wünderlich syndrome is a spontaneous retroperitoneal hematoma that occurs in the absence of 

trauma and whose most frequent etiology is the bleeding from an angiomyolipoma. 

•–It is an entity that we should know because the clinical presentation is very variable and potentially 

fatal. 

•-From the Radiology department, we can give a diagnosis based on the presence of a spontaneous 

perirenal hematoma with or without active arterial bleeding and also we can offer an efective

treatment based on selective embolization of the bleeding arteria

Fig 1 Fug. 2 Fig. 3 Fig. 4

Fig 5

Fig. 6



Incorporating Acute Breast Presentations into Emergency        

Radiology Workflow

Javed, M; Scarth, J M; Hirji, H

Radiology Department, Northwick Park Hospital. London. UK

Background

Over the last two decades, imaging of the breast has evolved

into a sub-specialized area within the general radiology service.

Increasingly, the vast majority of breast imaging is dealt with by

specialist breast radiologists, hence limiting the exposure and

training of non-breast radiologists to general breast pathology.

This results in increased anxiety among non-breast radiology

consultants and registrars when dealing with breast pathology in

the acute setting. In addition, there is a general shortage of

breast radiologists in the UK which further complicates the

situation and therefore patients with acute breast presentations

can potentially have delays in assessment and appropriate

management.

Aim

We aim to present a safe and effective model of incorporating 

acute breast presentations into the general emergency radiology 

workflow, ensuring rapid radiological assessment with 

appropriate timely intervention and minimizing any potential of 

missing malignant breast pathology. 

Acute Breast Imaging Pathway

Breast emergencies include mastitis, breast abscess, infected

epidermoid cyst on the breasts, post-operative breast or axillary

complication, and less commonly inflammatory breast cancer

and primary or metastatic malignancy in the breast.

We are a very busy large hospital providing tertiary care

specialist services for breast radiology. All emergency breast

presentations are initially reviewed by general surgeons who

then request ultrasound imaging. We aim to image all potential

acute breast pathologies within 12 hours.

One-stop breast clinics are held on Monday, Tuesday and

Thursday mornings and Wednesday afternoon. All patients

presenting the evening/night before the one-stop clinic or the

morning of the one-stop clinic are triaged directly to be seen in

these clinics by the consultant radiologist prior to specialist

breast surgical review. On non-clinic days or if there is no clinic

capacity, they are scanned by the acute radiology registrar doing

general in-patient ultrasound but overseen by a breast radiology

fellow or consultant during normal day working hours on

weekdays and specialist breast radiology opinion provided.

During evenings, nights and weekends (when there is no next

day one-stop clinic) the on-call registrar performs the scan. All

drainable breast or superficial abscesses are treated with

ultrasound guided aspiration of the abscess and the specimen is

sent for pathological analysis. No drains are inserted into the

collections due to the risk of fistulation. The weekend scans are

reviewed on Monday and the patients are called back for a

repeat US scan as required. All patients with breast pathology

are followed-up in the next available breast surgical clinic.

Conclusion

We provide a safe and efficient pathway for incorporating acute

breast presentations into the emergency radiology workflow.

Although our model is based on on-site breast radiology service,

acute teams in hospitals only providing general radiology service

on-site (but having links to off-site specialist breast services) can

also use this as a guidance for the initial acute management of

these patients.

Fig 1a: Large hypoechoic area in a lactating breast in 

keeping with an abscess. There is surrounding increased 

echogenicity within the subcutaneous fat and thickening 

of the skin representing surrounding inflammatory 

change.

Fig 1b: USS guided aspiration of the breast abscess, with 

the tip of needle in the abscess.

Fig 2: Large hypoechoic collection with few 

internal  echogenic fibrinous strands in a post-

operative patient, suggestive of a seroma which 

was aspirated under USS.

Fig 3: A 4 cm subdermal hypoechoic collection with

oedema in the overlying skin and a visible punctum,

representing an infected sebaceous cyst. This was

aspirated under USS guidance.

Fig 4a: USS breast of 82 years old lady with inflamed 

tender right breast with a palpable lump. Had history 

of infected melanoma in right axilla for which she had 

antibiotics. USS shows multiple mixed echogenicity 

solid masses with extensive dermal thickening 

suggestive of extensive malignant involvement. 

Fig 4b:: CT scan of the patient (USS image 4a) 

subsequently performed shows extensive metastases in 

the right breast with marked dermal thickening of the 

right breast, in keeping with melanoma metastases.

Pathway for Acute Breast Referrals



Ultrasonography on acute scrotum: a decisive exploration.
J. San Miguel Espinosa, C. Cortés León, M. Ibnoulkhatib, J. El Khatib, M. R. Navarro Torres, P. García Benedito

Radiology Department, HU Puerta de Hierro Majadahonda (Madrid)

Fig. 2: normal US echogenicity and shape on its long 

axis. 

Fig 1: illustration showing the disposition of scrotal 

covers and its contents. From: Netter FH. Colección 

CIBA de ilustraciones médicas. T 2. Sistema 

Reproductor. 2ªed. Barcelona: Salvat Editores 

S.A.;1979.

Fig. 3: left testis shows absence  (A) and  increased  (B)  US 

Doppler flow before and after detorsion during US examination. 

A B

Fig. 4: : septated hydrocele, scrotal wall thickening and a 

«mass» corresponding to the twisted spermatic cord.

Fig. 5: torsion of appendix testis and secondary epididymitis.

•Learning objectives:

To review the systematic approach of scrotal US and recognize the different causes of acute scrotum pathology
and their prevalent ultrasound imaging findings.

•Background:

Acute scrotum refers to new onset pain, swelling, and/or tenderness of the scrotal contents. There is a
widespread range of pathological conditions that may cause it: from infectious entities to trauma or vascular
complications. Clinical information such as timing of onset and physical examination are then crucial, and always
must be present in our diagnostic algorithm.

Nevertheless, all of these pathologies have characteristical US imaging findings, and so this exploration must be
mastered. Whirlwind sign in testicular torsion, orchitis causing testicular hypoechogenicity or assessment of
increased blood flow in epididymitis, are some of the examples of notorious radiological features, whose
presence can allow us to make our choice in the differential diagnosis of these entities, and so determine a
conservative or surgical approach.

•Findings/Procedure:

We compile a case series of scrotal ultrasound performed at our hospital emergency service incluiding the most
important and frequent pathologies, describing the most remarkable findings in the different US modes, including
greyscale, color Doppler and spectral Doppler and CEUS.

First of all, we will review the anatomy of the scrotal area on US imaging.

The scrotum is a fibromuscular sac with a scrotal septum dividing it into left and right hemiscrotum (Fig 1). It is
composed by six layers: skin, dartos fascia (smooth muscle), Cooper’s fascia (superficial aponeurotic layer),
erythroid fascia (a prolongation of cremasteric muscular fibers), a fibrous layer and the tunica vaginalis, the last
one divided into a visceral and parietal layer.

The testicles and epididymis are enclosed by a fibrous capsule, the tunica albuginea, which extends
posteromedial into the testis to form the mediastinum, a fibrous structure which contains vascular and nervous
components, appearing as a thin echogenic band on US, coursing parallel to the long axis (Fig 2). The
epididymis is an elongated structure situated at the posterior border of the testicle and is composed by head
(wider and more echoic than the rest of the epididymis), tail and body (isoechoic to the testis). The epididymal
head overhangs the superior pole of the testicle, while the rest is located behind it and reach the inferior pole.

Lastly, the spermatic cord is a hyperdense band extending from the inguinal canal to the testicle, containing
nerves, lymphatic ducts, arteries and the pampiniform venous plexus.

ACUTE SCROTAL PATHOLOGY:

-Testicular torsion: it is a concerning surgical emergency most commonly seen in adolescent patients, more so
in those aged 13-21 years, but it can occur at any age. It takes place when the testes rotate inside the scrotum,
twisting the spermatic cord and leading to vascular injury and necrosis. The salvage rate is nearly 100% within 6
hours after the onset, decreasing progressively in the next hours, making an accurate ultrasonographic diagnosis
crucial for these patients.

The typical clinical presentation consists in sudden onset scrotal pain and scrotal swelling that may be
accompanied by abdominal pain and vomiting. One of the most reliable signs for torsion is the whirlpool sign,
which consists in assessing the spiral twist of the spermatic cord in real time with transverse Us imaging.

After 12 hours from the onset, echoic heterogeneity of the parenchyma can be observed, suggestive of
nonviability of the testis. Failure to demonstrate vascular flow on Color Doppler and Spectral Doppler is a reliable
sign of established testicular torsion.

On the first 4-6 hours from the onset, the torsionated testicle becomes swollen and hypoechoic. Nevertheless,
US exploration may vary with duration of ischemia and number of twists. For an accurate scrotal exploration, a
careful comparison of size and echogenicity of both testes shall be made. On color Doppler evaluation we must
take account of decreasing on the number of vessels of the affected testicle, visualized on color Doppler mode.
We shall also evaluate the more peripheral intratesticular vessels (Fig 3).

When suspecting low-grade torsion, we can use spectral Doppler to assess monophasic waveforms, increased
resistance index with decrease of diastolic flow velocity or even reverse diastolic flow comparing with the non-
pathological testis. About the degree of torsion, patients having a low-degree twist of the spermatic cord may
have visible arterial flow signals with only closure of the veins and lymphatics, which may explain the 6-14% of
false negative Doppler explorations.

We must also take awareness of the possibility of intermittent torsion with spontaneous detorsion, for which an
horizontal positioning of the testicle and recurrent episodes of testicular pain and spontaneous relief are useful
for a right diagnosis. Testicular torsion may also present with hyperemia in its early stages due to venous
dilatation, with preserved arterial flow.

Nevertheless, a careful examination of the spermatic cord with direct visualization of the twisted portion
(sometimes manifesting as a funicular mass) looking for abrupt changes in the course, size, and shape of it may
be of great help. Craniocaudal moves of the probe on transversal projection between the external inguinal ring
and the testis is the key for assessing the “whirlpool sign” (Fig 4).

Always remember that, when presenting as an acutely painful inguino-scrotal mass, incarcerated hernia should
be ruled out, and so we must be concern for thrombosis of the pampiniform plexus, a rare entity related to
exercise in patients with varicocele or Henoch-Schönlein cases.

Lastly, we must also consider the difficulty of assessing vascular flow in children, frequently not detectable even
in normal testis in neonates. Power Doppler is more sensitive in detecting testicular flow than color Doppler and
might be useful in these cases.

-Appendage torsion: appendages are remnants of embryonic tissue, the most frequent testicular and
epididymal ones. More than 90% of cases imply torsion of testicular appendage and affect mainly boys between
7-14 years. Physical examination may report the typical “blue dot sign”, a bluish nodule visible through the scrotal
skin, yet this sign lacks of sensitivity. On US scan we can find the testicular appendage medially on the upper
pole of the testis. When torsionated, it may appear initially swollen and hypoechoic (Fig 5), turning hyperechoic
after 24 hours. Absence of Doppler signal can be patent. The importance of an accurate diagnosis of appendage
torsion lays on the way it can mimic pathologies like epididymitis or testicular torsion, being the last one a
surgical emergency that must be correctly ruled out in these patients.

Chronic torsion of appendages lead to reactive fibrous proliferation and calcification, leading to the formation of
scrotoliths, as known as “scrotal pearls”, echogenic calculi located outside the testicle, floating in the hydrocele
that often associates with this finding.



-Epididymitis: it is a frequent cause of acute scrotum in adolescents. It frequently involves a retrograde bacterial

infection of sexually transmitted organisms (Neisseria gonorrhoeae and Chlamydia). Epididymitis usually presents

with gradual onset pain with intact cremasteric reflex, which can be used to differentiate it from a suspected testicular

torsion.

On US examination the epididymis is enlarged, with hypoechoic and inhomogeneous echoestructure, and

hypervascular on acute cases (Fig 6). Color Doppler evaluation has a sensitivity of almost 100% detecting acute

inflammation. About 20-40% of cases epididymitis extends to the testes due to direct spread, causing epididymo-

orchitis. Complications of an untreated epididymitis or epididymo-orchitis include abscess formation, ischemia,

chronic epididymitis or infertility.

-Orchitis: isolated orchitis is rare, most commonly secondary to paramyxovirus infection, so finding associated

epididymitis, as we just explained, is common. Orchitis can present as a swollen scrotum, tenderness and a febrile

condition. On US a markedly increased flow with an enlarged and focal or diffuse hipoechogenic appearance and

diffuse edematous changes are pathognomonic findings (Fig 7). If focal involvement of the testicle is reported, follow

up US examinations should be performed to safely exclude focal lesions or infarction of the affected testicle. CEUS

can be of great help in this cases, helping differentiate ischemic lesions from abscesses of even testicular masses

newly reported (Fig 8).

-Funiculitis: also termed corditis, funiculitis is an inflammation of the spermatic cord, most of the times concurrent

with epididymitis-orchitis. It usually presents as an acute painful groin mass. US may report an enlarged and

heterogeneous spermatic cord, highly hyperemic on Doppler mode, and heterogeneous appearance of vas deferens

(Fig 9). Vascular compression of adjacent vessels is a rare complication that may require surgical management.

-Abscess: a hypoechoic avascular collection with internal echoic debris, irregular margins and peripheral hyperemia.

CEUS is particularly useful in these cases (Fig 10), as in can assess strong peripheral enhancement, and facilitate

the differentiation of other complications such as focal ischemic areas or focal parenchymal lesions.

Purulent material con also accumulate within the tunica vaginalis, resulting in pyocele. On US we can find a

hypoechoic extratesticular collection with internal septations and loculations, and sometimes surrounding hyperemia

and inflammatory changes on scrotal covers. We must keep in mind that abscesses can be also found in the

epididymis and the inguinal cord. Vascular compromise of the testis is also a concerning complication in these

cases.

-Scrotal trauma: US has a crucial role on acute scrotum of traumatic origin, for it can define whether a testicular

injury severe enough for a surgical intervention or spectating approach. On US scan of the testis we may identify a

heterogeneous appearance an irregular contour of the testicle and loss of vascular flow on Doppler mode as signs of

parenchymal rupture. Visualization of a fracture line as a hypoechoic stripe across the testicle is not a common

finding (only reported in 17% of the cases).

We must pay special attention to the integrity of the tunica albuginea, which appears as a hyperechoic band

surrounding the testicle. An interruption of tunica albuginea with protrusion of seminiferous tubules implies severe

injury, and thus the need of an immediate surgical intervention.

Acute hematomas have a hyperechoic appearance on greyscale US, increasing their hypoechoic content gradually

and gaining heterogeneous appearance over time. They can locate within the testicle and epididymis, and also

extratesticular inside the scrotum, forming hematoceles (Fig 11).

CEUS can help us to identify testicle injuries as enhancement defects of the testicular parenchyma. Testicular

hematomas will also show lack of enhancement, which can help us differentiate them from focal lesions incidentally

discovered after traumatism. Follow up US will also report changing in shape and shape of hematomas.

-Scrotal wall cellulitis: it is often seen in patients with diabetes, obesity or immunosuppression. ON US scan the

scrotal wall appears thickened and hypoechoic due to edema. Doppler color evaluations shows increased vascular

flow.

-Fournier gangrene: predisposed patients with history of alcohol abuse, diabetes or immunosuppression may

present an aggressive polymicrobial infection of the perineum with necrosis. TC scan is the imaging modality of

choice, and so it must be performed if Fournier gangrene is suspected because of clinic and US findings. US

examination can demonstrate hyperechoic images with dirty shadowing on the scrotal wall, as well as ringdown

artifacts, indicative of gas accumulation within the scrotal covers. Even with a correct treatment, mortality rates

remain as high as 50% in some series because of the rapid spread of infection.

•Conclusion:

Ultrasonography is essential for acute scrotum studies, being not only the imaging technique of choice, but also the

one that will lead to the definitive diagnosis, which will define a surgical or conservative management. Using

greyscale, color Doppler and spectral Doppler mode, aided by CEUS in some cases, dramatically raises diagnostic

efficiency of acute scrotum pathology.
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Fig. 6: left enlarged epididymal head and  increase in color 

Doppler flow due to epididymitis.

Fig.  9: enlarged spermatic cord with high Doppler flow and 

hidrocele, suggestive of funiculitis.

Fig. 7: epididydimo- orchitis: diffuse hypoechogenicity, 

hypervascularity and scrotal wall  thickening.

Fig. 8: testicular ischemia secondary to orchitis. Only the 

mediastinum enhances on CEUS.

Fig. 11: ruptured testicle and hematocele. 

Fig.  10: CEUS showing testicular abscesses secondary to 

orchitis.
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GASTROINTESTINAL TRACT PERFORATION: ETIOLOGY AND RADIOLOGIC PATTERNS

• Learning objective: To review the most common causes of acute pneumoperitoneum and their main imaging findings. 

• Background: 
Gastrointestinal tract perforation is a life-threatening condition that presents clinically as an acute abdomen and can occur at any site along the

alimentary tract. The mortality rate reaches the 30% in cases of delayed management. Although abdominal X-ray is the initial imaging modality used in a

suspicion of hollow viscus perforation, it is sensitive in only 50–70% of cases, and the site of perforation is almost never elucidated.

CT is the imaging technique of choice to evaluate GI tract perforation, because of its high sensitivity for pneumoperitoneum detection. CT is also useful in

the determination of etiology and management of a gastrointestinal tract perforation.

• Findings/Procedure: 
CT imaging findings may be direct and indirect. The main imaging feature in abdominal perforation is the presence of extraluminal gas, which is often

associated with secondary CT signs of the gastrointestinal tract segment affected. Direct findings on CT confirm a perforation, and include the following:

• Extraluminal gas

• Focal bowel wall discontinuity (this finding is especially useful in upper GI tract perforations).

• Extraluminal enteric contrast (It is not routinely used. The absence of visible extravasation does not exclude a perforation).

Indirect signs of perforation are:

• Segmental bowel wall thickening

• Abnormal bowel wall enhancement

• Perivisceral fat stranding or fluid

• Abscess

As previously referred, CT is accurate in detecting the site of perforation. Intraperitoneal gas in the upper abdomen suggests a proximal GI perforation

(ligamentum teres sign-duodenal bulb or stomach perforation-, periportal free gas sign and falciform ligament sign –stomach, duodenum, jejunum and

ileum perforation-). Instead when free intraperitoneal air is visualized in pelvis, it is likely a perforation of colon and less frequently of small bowel. Finally,

a retroperitoneal perforation is more likely when gas is located in the extraperitoneum and second or third segments of the duodenum, ascending or

descending colon or distal third of the rectum could be affected. Mottled extraluminal air bubbles are strong predictors of retroperitoneal duodenum

perforation.

The presence of free air bubbles in close proximity to the gastrointestinal wall and segmental bowel wall thickening, are also findings that helps to

localize the site of perforation. Other useful imaging finding is the discontinuity of the wall, but this feature is less frequently seen.

CT technique:

CT axial images are acquired with intravenous contrast (unless a contraindication exists) in portal phase (60 seconds of delay).

To evaluate the esophagus, axial images are acquired from the thoracic inlet through the upper abdomen. In contrast, to evaluate the subdiaphragmatic

GI tract, axial images are acquired from the lung bases through the ischial tuberosities.

Coronal and sagittal multiplanar reformatted images are useful. It has been demonstrated that the routinely obtained of reformatted images, increase

diagnostic accuracy and interobserver agreement.

Bone and lung window are complementary to conventional abdominal windows for detecting extraluminal gas.

Etiology:

GI perforation may appear secondary to foreign body ingestion, peptic ulcer disease (stomach/duodenum), ischemia and infarction (specially in small

bowel), inflammatory conditions like Crohn´s disease, tumors (usually rare), diverticular disease (small bowel and colon), iatrogenic among others.

• Esophagus: Esophageal perforation presents with thoracic manifestations (chest pain, odynophagia, vomiting and shock). CT is complementary to

conventional esophagography and direct visualization and also helps in delineating the perforation location and underlying etiology. The more common

etiologies are: Spontaneous rupture, foreign body ingestion, tumor, trauma or iatrogenic (generally secondary to therapeutic endoscopic procedures)

Spontaneous rupture (Boerhaave syndrome): It is a spontaneous emetogenic perforation of the esophagus usually of the distal left

posterior wall. On CT it could be seen as an esophageal wall defect with left sided mediastinal gas and fluid and a left pleural effusion.

• Stomach/duodenum: Etiology of stomach and duodenum perforation is similar in both, and include ulcerative disease, trauma (penetrating injury is most

frequent in stomach and blunt trauma in duodenum), tumor (secondary to ischemia and necrosis) and iatrogenic (the esophagus followed by the

duodenum is the GI segment most affected with esophagogastroduodenoscopy. With endoscopic retrograde cholangiopancreatography the

retroperitoneal duodenum is the most frequent bowel perforation).

Ulcerative disease: Peptic ulcer disease remains the main cause of gastric and duodenum perforation. The gastric antrum and the duodenum

bulb are the most affected sites. On CT, a defect of the focal wall can be seen. Extraluminal gas in contact with the stomach or the duodenum

is specific to localize the perforation site. In perforations of retroperitoneal duodenum, the extraluminal gas is located in the right anterior

pararenal space.

Fig 1. Patient with a history of alcoholism and

habitual intake of NSAIDs with sudden abdominal

pain in the epigastrium and signs of peritoneal

irritation, with perforation of the distal esophagus. CT

of the thorax and abdomen with intravenous contrast

a) Bubbles of pneumoperitoneum with inflammatory

changes of the fat in the region of the gastrohepatic

ligament. b) Medium mediastinal collection with air-

fluid level (asterisk), which associates bilateral pleural

effusion.



• Small bowel: Due to the non-specific clinical manifestations of the perforation of jejunum or ileum, diagnosis is usually made with CT. Etiology of small

bowel perforation could be inflammatory, ischemic (could have underlying causes like strangulation, obstruction, large vessel occlusion or vasculitis),

small bowel diverticulitis, trauma, malignancy, iatrogenic and foreign bodies (foreign bodies with sharp or long shaped, nonflexible or more than 3 cm in

diameter predisposes to perforation).

 Tumor: Lymphoma, usually of T cells, is the most frequent tumor that presents with perforation of the small bowel. Extraluminal gas presence

could be subtle, and the bowel may have a circumferential thickening wall with aneurysmal dilatation of the lumen. Multifocal bowel

involvement, hepatosplenomegaly and lymphadenopathies suggest the diagnosis. The perforation of GISTs is rare and the risk factors for

rupture include a large size, exophytic configuration, large internal cystic or necrotic component, and a rapid growth rate. On CT, GISTs tend

to appear heterogeneous in attenuation, with a lamellated pattern. The presence of ascites should raise suspicion.

• Colon: Like the other segments of GI tract, colon perforation could be secondary to tumor, diverticulitis, iatrogenic and foreign bodies. 

Fig 2.Young patient with sudden lancinating

pain in the epigastrium. a) PA chest radiograph

with subdiaphragmatic air secondary to pyloric

perforation. b) Perforation of the anterior wall of

the anthropiloric region (arrow) with extraluminal

air bubbles secondary to peptic ulcer disease.

Fig 3. Contrast enhanced CT shows thickening of

the ileal wall with extraluminal gas (arrow) and an

adjacent ill-defined collection. These findings are

consistent with a perforation of terminal ileum with

associated abscess secondary to a Crohn's disease

Fig 4. 85-year-old patient with abdominal pain after an incidental fall with

abdominal traumatism. In surgery, ileal perforation was visualized. a, b)

Contrast-enhanced CT images show subtle small bowel thickening with fluid,

faint fat stranding and some bubbles of extraluminal gas. c) There is a more

evident extraluminal gas in peritoneal space just above the pathological

findings.

 Foreign body: Colorectal foreign bodies can result from antegrade

passage of ingested objects or retrograde insertion during acts of

sexual stimulation or assault. Plain radiograph is sufficient in the

diagnosis, but CT is a complementary and useful technique to

determine the exact location and the presence of perforation.

Diverticulitis: Sigmoid colon is the most affected segment.

Diverticulitis could complicate with abscess formation or

perforation. At CT, perforation could be small and contained

or less often appears as diffuse pneumomediastinum and

even as retroperitoneal and mediastinal gas.

 Inflammatory: Crohn disease is a common inflammatory

condition that affects colon and ileum. Perforation is a rare

presenting manifestation. Instead, Crohn disease usually

leads to the formation of sinus tracts, fistulas and contained

perforations sealed off by inter-loop adhesions with

phlegmonous changes and abscess formation. All of these

features are identifiable on CT.

 Trauma: Penetrating trauma in small bowel is more frequent than

blunt trauma. Delayed surgery to obtain an abdominal CT is

controversial. The most sensitive CT finding is the presence of a

wound track extending to an injured segment of bowel.

Fig 5. Intestinal obstruction with pneumoperitoneum in an 86-

year-old patient with two days of abdominal pain and

constipation caused by a jejunum GIST confirmed after surgery.

(a and b) CT with contrast shows an inflammatory plastron of

small bowel loops surrounded by fluid and extraluminal gas.

These features are accompanied by distension of the jejunum.

b) Omental implant (arrow).

Fig 7. Patient with abdominal pain, distension, peritoneal irritation and

elevation of acute phase reactants. a, b) Contrast-enhanced CT images

show a sharp, long-shaped foreign body located in the sigmoid colon, which

crosses the intestinal wall with small extraluminal gas bubbles (yellow circle).

c) Concentric thickening of the sigmoid colon segment affected by the foreign

body with fat stranding. The foreign body was a fish bone, and incidentally,

adenocarcinoma of the perforated segment of sigma was diagnosed.

Fig 6. 81 year-old female with pain in the left lower quadrant. a, b)

CT shows multiple colonic diverticula, and a sigmoid colon segment

with thickening wall, fat standing, extraluminal air with an associated

collection (arrow). c) Gas of pneumoperitoneum in perihepatic

space, hepatic hilum and gastrocolic ligament in relation to

complicated diverticulitis with perforation and abscess formation.

• Conclusion: 
CT is accurate modality in the diagnosis of pneumoperitoneum and the prediction of the site of gastrointestinal tract perforation.

 It is important to know the clinical history of a patient with abdominal perforation because it also helps in the determination of the possible etiology.



Interstitial edematous pancreatitis (IEP): .

It can be referred to as "uncomplicated pancreatitis. Is the most common

form, in which, peripancreatic collections (APFCs) and pseudocysts can

be present (if an APFC has not resolved within 4 weeks, it becomes more

organized, with a capsule). .

Acute necrotizing pancreatitis: -

Represents 5% to 10% of this cases and it is associated with high rates

of morbidity and mortality. This may come with acute necrotic collections

(ANCs) and walled-off necrosis (WON). We can see a small area of fat or

soft-tissue attenuation in an otherwise fluid-attenuation collection. .

Infections are more frequent in necrotic collections; gas within a

collection suggests risk of infection. .

Disconectted pancreatic duct occurs by necrosis of the central pancreas

and due to discontinuity of the main pancreatic duct.
.

LEARNING OBJECTIVE

To describe CT imaging appearance of pancreatic and peripancreatic

collection in acute pancreatitis, depending on the evolution less or

greater than four weeks and its content (Atlanta classification system of

2012) .

BACKGROUND

Acute pancreatitis is an inflammatory disorder of the pancreas that

occurs when there is abnormal activation of digestive enzymes, which is

likely incurs systemic or local complications. Causes include alcohol

intoxication, gallstones, autoimmune reactions, trauma or tumors.

In the first week after the onset of symptons, CT findings have poor

correlation with clinical expression. The best option is to perform the

initial CT is 5 to 7 days after admission, when local complications have

developed.

.

The 2012 revised Atlanta classification makes distinction 4 types of

peripancreatic fluid collections: collections that contain purely fluid

(peripancreatic collections and pseudocysts) and collections that contain

necrotic debris in addition to fluid (acute necrotic collections and walled-

off necrosis). .

BEFORE 4 WEEKS AFTER 4 WEEKS

Interstitial 

edematous 

pancreatitis 

(IEP)

90 a 95%

Acute peripancreatic fluid 

collection (APFC)

- Homogeneous – fluid  density. 

- No fully definable wall (non-

encapsulated). 

- Adjacent to pancreas. 

- Confined by normal fascial

planes. 

Pseudocyst.

- Homogeneous – fluid  

density. 

- Well definite wall 

(encapsulated)

- Adjacent to pancreas. 

- No non-liquid 

component. 

Acute 

necrotizing 

pancreatitis

5 a 10%

Acute necrotic collection 

(ANC)

- Heterogeneous collections. 

- No fully definable wall. 

- Intra o extrapancreatic. 

Walled-off-necrosis 

(WON).

- Heterogeneous 

collections. 

- Well definite wall. 

- Intra o extrapancreatic.

Increased risk of complications

IMAGING FINDINGS OF THE COMPLICATIONS OF 
ACUTE PANCREATITIS

Figure 1. Pancreatic necrosis in 72 years-old man. Axial contrast

material-enhanced CT image obtained 2 days after onset of

abdominal pain shows hypoattenuating region in the transition

between head and body of the pancreas (white arrow) and

peripancreatic fluid .

Figure 3. Necrotizing pancreatitis in patient with history of cholelithiasis and

choledocholitiasis. (a) Axial contrast–enhanced CT images in a 72 years-old

woman shows nonenhancement of the tail and the body and wispy

peripancreatic inflamation. Dilated extrahepatic duct is indicated by

arrowhead. (b) Axial contrast-enhanced CT image obtained 1 week after of

admission shows fluid and gas (white arrows). Infection was confirmed at

CT-guided needle aspiration.

Figure 2. Infected pancreatic collections in combined necrosis. (A) Axial

contrast-enhanced CT image obtained in 60 years-old man some hours

after onset of abdominal pain shows peripancreatic fluid. (B y C) On day 10

after admission heterogeneous collections with fluid an gas was shown. (d)

Axial contrast-enhanced CT image acquired 5 weeks after the onset of

disease reveals well-defined collections that replaces pancreatic

parenchyma (WON).

J F Melo Villamarin, P Estellés Lerga, S Brugger Frigols, RM 
Piqueras Olmeda, M Ballesta Moratalla.
Hospital Universitario y Politécnico La Fe. Valencia.
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M Roquette Mateos, Mª T Ruiz García, Mdp Mayorga Pineda, T Busquier Cerdán, 

L Enamorado Martín, Lm Zurita Segura. Hospital Universitario Virgen Macarena, Sevilla

Abdominal tuberculosis: A differential diagnosis 

to be aware in emergency department.

Evaluation of acute abdominal diseases in emergency department is a challenge both for clinicians and radiologist. It can be related to a wide range of

diseases and we should consider the diagnosis of abdominal tuberculosis in high risk population.

Tuberculosis can affect any organ in the abdomen (gastrointestinal tract, peritoneal cavity, lymph nodes, solid abdominal organs and genitourinary tract)

and may mimic many acute abdominal diseases in radiological findings. Therefore, to ensure quick diagnosis and proper treatment, it is important to

keep it under consideration in the emergency room when it comes to differential diagnosis

The method of choice in emergency department is CT, however could be useful US in experienced hands of radiologist.

BACKGROUND

To discuss the key points of gastrointestinal tuberculosis, in order to use them for differential diagnoses in acute abdominal diseases.

To review the findings in abdominal tuberculosis pathologies in different imaging techniques (CT/US).

LEARNING OBJECTIVES

FINDINGS/PROCEDURE

TUBERCULOUS LYMPHADENITIS

Fig 1. Tuberculous lymphadenitis. (A)

Transverse US image shows multiple hypoechoic

lymph nodes without an echogenic hilus. (B) Axial

contrast-enhanced CT demonstrates numerous

periaortic and mesenteric enlarged lymph nodes

with peripheral enhancement with central low-

attenuation.

A B

TUBERCULOUS PERITONITIS

Fig 2. Peritoneal tuberculosis with

tuberculosis lymphadenitis. (A)

Transverse US image depicts ascites (*)

and hypoechoic peritoneal thickening

(arrow) (B) Axial contrast-enhanced CT

image shows perihepatic effusion slightly

hyperattenuated (>), infiltration of the

mesentery (*) with peritoneal micronodular

thickening (arrow). It is associated to

multiple mesenteric lymphadenopathy (m).

(C) Axial contrast-enhanced CT (Control

after treatment) demonstrates no presence

of any previous findings.

The most common manifestation of abdominal tuberculosis.

Localization: Periportal, peripancreatic, mesenteric, omental, pericaval and upper para-aortic nodes

US findings: Increased number and enlarged lymph nodes with an hypoechoic or anechoic central area. Calcification may be seen.

CT findings: Increased number and enlarged lymph nodes.

On non-enhancement CT nodes show non-specific low or soft tissue attenuation values.

Typically the pattern of contrast enhancement shows peripheral enhancement with central low-attenuation (perinodal granulation tissue and central

necrosis). Can also show heterogeneously, homogeneously or poorly enhanced.

Differential diagnosis: Metastases of malignant neoplasms, lymphoma, Crohn’s disease, sarcoidosis, Whipple’s disease and Castleman’s disease.

Tuberculous peritonitis is rare. Three forms of tuberculous peritonitis have been traditionally described (wet-ascitic, fibrotic-fixed and dry-plastic).

US findings: Ascites with fine, complete or incomplete and mobile strands of fibrin and debris. Diffuse hypoechoic peritoneal thickening (2-6

mm) or irregular nodular thickening (> 5 mm). Omentum and small bowel mesentery hyperechogenic, heterogeneous mass anterior to the bowel.

Increased number and enlarged lymph nodes

CT findings: Ascites with high attenuation values (25-45 HU). Smooth, mild peritoneal thickening and pronounced enhancement. Nodular,

smudged or caked and irregular or regular thickened of omentum. Nodular lesion (micro: < 5 mm; or macro: > 5 mm), thickening and loss of the

normal configuration of small bowel mesentery. Increased number and enlarged lymph nodes.

-> TO BE AWARE IN EMERGENCY DEPARTMENT: Tuberculous peritonitis VS Peritonitis (Tuberculous peritonitis have higher attenuation

values of ascites, may be seen irregular nodular thickening and enlarged lymph nodes with central low-attenuation),

Other differential diagnosis: Peritoneal carcinomatosis, primary peritoneal mesothelioma and lymphoma.

A B C
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FINDINGS/PROCEDURE

Abdominal tuberculosis should be considered in patients with high suspicion and typical radiological findings due to ensure a favorable 

outcome with the proper treatment.

CONCLUSION

GASTROINTESTINAL TRACT TUBERCULOSIS

HEPATOSPLENIC TUBERCULOSIS

Fig 3. Gastrointestinal tract tuberculosis. (A)

Transverse US image shows a circumferential wall

thickening of terminal ileum (arrowheads). (B) Axial

contrast-enhanced CT confirms US findings

(terminal ileum circumferential wall thickening) with

minimal inflammatory changes in the pericolic fat. It

is associated to enlarged mesenteric lymph nodes

which present hypoattenuating central areas

(arrows). (C) Axial without contrast-enhanced CT

(Control after treatment) with improvement of the

terminal ileum thickening and no presence of lymph

nodes.

Fig 4. Hepatic tuberculosis. (A)

Transverse US image depicts multiple tiny

hyperechoic nodules (less than 2 mm)

with a bright pattern in liver. (B) Axial

contrast-enhanced CT shows numerous

tiny low-attenuation foci in liver. (C) Axial

contrast-enhanced CT (Control after

treatment) with no presence of any focal

lesion in liver.

M Roquette Mateos, Mª T Ruiz García, Mdp Mayorga Pineda, T Busquier Cerdán, 

L Enamorado Martín, Lm Zurita Segura. Hospital Universitario Virgen Macarena, Sevilla

Abdominal tuberculosis: A differential diagnosis 

to be aware in emergency department.

Gastrointestinal tract tuberculosis (GI TBC) is relative uncommon manifestation of tuberculosis. Intestinal tuberculosis may present in three different forms 

(ulcerative, hypertrophic or ulcerohypertrophic).

Localization: Ileocecal junction (Most commonly involved), followed by ileum, cecum, ascending colon, jejunum, rest of the colon, rectum, duodenum and 

stomach.

ILEOCECAL TUBERCULOSIS:

- US findings: Uniform and concentric cecum wall thickening and an edematous, immobile dilated terminal ileum. Could be seen ulceration, thickened 

bowel loops, ascites and regional lymph nodes.

- CT findings: Circumferential wall thickening in the cecum and terminal ileum (up to 3 cm in cecum), enlargement of the ileocecal valve, mesenteric 

lymphadenopathy and minimal increased attenuation of pericolic fat. 

In advanced stages could be seen asymmetric thickening of the ileocecal valve and medial wall of the cecum and large lymph nodes form soft-tissue mass 

enveloping the terminal ileum. Can also show 

- Complications: Strictures, shortening, retraction and pouch formation. Finally may occur deep fissures, fistulas, obstruction, bowel perforation, 

haemorrhage and intussusception. 

-> TO BE AWARE IN EMERGENCY DEPARTMENT: GI TBC VS Crohn’s disease (In early-stages radiological differentiation is usually impossible to 

established. In advanced stages gastrointestinal tuberculosis tend to be greater thickening, enlarged lymph nodes and greater ulcers than Crohn’s 

disease), 

- Others Differential diagnosis: lymphoma, amebiasis, primary cecal malignancy and sarcoidosis.

There are three patterns of hepatosplenic tuberculosis: Diffuse hepatosplenomegaly, micronodular (Most common. Usually occurs in

association with military pulmonary tuberculosis) and macronodular (tuberculoma).

US findings:

- Micronodular: Diffuse hyperechogenicity (Bright pattern). May be seen multiple hypoechoic or hyperechoic nodules (0.5-2 mm).

- Macronodular: Multiple or single hypoechoic lesion (1-3 cm). Sometimes the lesions are seen hyperechogenic. In later stages could be

seen calcifications.

CT findings:

- Micronodular: Multiple tiny low-attenuation foci (0.5-2 mm).

- Macronodular: Lesions are hypodense (1-3 cm) with minimal peripheral contrast enhancement. In later stages could be seen calcifications.

Differential diagnosis: Metastases, primary malignant tumor, lymphoma, sarcoidosis, fungal infection, pyogenic abscess.

A B C
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Enterovirus encephalitis in the pediatric age, a severe 
pathology and more frequent than it seems to be.

To review the imaging findings (CT, MRI) of Enterovirus 71 encephalitis in pediatric patients and analyze their diagnostic context.

To review the imaging findings (CT, MRI) found in a series of 6 patients who presented Enterovirus 71 encephalitis in our center in the last 3 years,

with an age between 6 months and 8 years. We used conventional MR sequences as well as diffusion tensor, ASL and spectroscopy. The

microbiological diagnosis was based on pharyngeal aspirates as well as in the clinical and epidemiological context of the clinical cases, without

obtaining positive results in the cerebrospinal fluid. In 5 cases positive PCR was obtained for enteroviruses in a nasopharyngeal swab, in 1 case it

was PCR for a rectal swab.

Enterovirus 71 encephalitis should be included in the differential diagnosis of the encephalitis of the infant and preschool patient. An early

diagnosis based on radiological findings is fundamental for the adequate management of this pathology.

Sanz Bellón P., Menéndez Fernández-Miranda P., Pérez Del Barrio A., Marco De Lucas E.

Objective

Material and methods

Results

- In all the cases reviewed for this study it was observed that, in the brain CT, no lesions

were identified; showing the unrelevant role in the accurate diagnosis of this type of

entities.

- The most common behavior in MRI studies are: hypointense lesions in T1-weighted

sequences, T2 and Flair hyperintensities, no contrast enhancement, restriction in diffusion

or expansive effect.

- In the studies in which sequences aimed at assessing the spinal cord were included, signal

alterations were found, raising the possibility of adapting the protocols used in this type of

clinical contexts.

- All patients became asymptomatic or with minimal instability to ambulation.

- The typical location of the lesions are the posterior segments of the medulla oblongata and

protuberance, mesencephalon and dentate nuclei. It can also affect the cervical spinal cord,

thalamus and putamen.

- Enterovirus is the most frequent cause of rhombencephalitis in the pediatric age in our

area.

- The infection by this pathogen is usually mild, and can manifest as aseptic meningitis,

rhombencephalitis (more frequently) / encephalomyelitis (EV A71) or polio-like paralysis /

flaccid myelitis (EV D68), in some cases with a clinical course of extreme severity.

Key messages …

Conclusion
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Fig.1.1. Fig. 1.2. Fig.1.3. Fig.1.4.

Case 1: Male, 9 months. After a respiratory infection picture begins with an oscillating decrease in the level of

consciousness and hemodynamic instability.

1st MRI: Signal increase in T2 (Fig.1.1.) and in Flair, and decrease in T1 (Fig.1.2.), in the posterior aspect of the

protuberance and posterior half of mesencephalon.

2nd MRI: In the sequence ASL shows a significant hyperperfusion (Fig.1.3.). It is also identified in the anterior

aspect of the medulla at level T11-T12 (Fig.1.4 and 1.5 ) a focus of signal increase in T2 and decrease in T1. Fig. 1.5.

Fig.2.1.

Fig.2.3.

Fig.2.2.

Case 2: A 16-month-old male who presented with a 3-day

history of fever. He was diagnosed with aphthous stomatitis in

symptomatic treatment. In the last 24 hours they refer,

progressive affectation of the general state, somnonolence and

rejection to the ambulation and manipulation, being unstable.

TC: No alterations (Fig.2.1.)

MRI: Tenuous hyperintensity (Fig.2.2.) signal in T2 and Flair,

less evident the hypointensity in T1, affecting the posterior

third of the pons, without showing an expansive effect or

anomalous enhancement, as well as identifying two small oval

millimeter foci, affecting to the posterior third-middle of the

medulla oblongata, bilaterally and symmetrically.

Fig.3.1. Fig.3.2.

Fig.3.3.

Case 3: Girl, 3 years. Fever of 48 hours of evolution associated with ataxia in the last hours; after which she began with convergent strabismus of the left

eye.

MRI: Well defined, millimeter size, oval morphology, hypointense in T1 and hyperintense in T2 (Fig.3.1.) located in the posterior half of the medulla

oblongata, bilaterally and symmetrically, showing no expansive effect, restriction in the diffusion (Fig.3.2.) or contrast gain (Fig.3.3.).

Fig.4.2.

Fig.4.1.

Case 4: A 2-year-old boy who presents with fever

up to 39ºC. It associates skin lesions on hands, feet

and oral mucosa from the beginning. He rejects the

standing and they find him more irritable. His

pediatrician objectizes instability when walking.

MRI: T2 central hyperintensity (Fig.4.1.) in the

spinal cord, fundamentally cervical and lower

dorsal, with involvement mainly of the anterior

gray matter. In the diffusion sequence, a clear

restriction of a punctate focus (Fig. 4.2) is

identified in the lower region of the central region

of the right hemiprotuberance.

Fig.5.1.

Case 5: A 4-year-old girl who presented a

fever up to 38.2ºC for 36 hours of

evolution, associating decay and decreased

appetite with 3 isolated eating vomits and

occasional cervical pain that has

progressively increased.

MRI: Increase signal in T2 and FLAIR

sequences and decrease in T1, in the

brainstem, affecting the posterior third of

the medulla oblongata, protuberance and

mesencephalon, superior, middle and lower

cerebellar peduncles and dentate cerebellum

nuclei.



POLYTRAUMA: WHERE TO FOCUS OUR ATTENTION?

Learning Objectives: To describe the main TC protocols in the emergency

department.To propose a systematic evaluation for the search of life-threatening

injuries.To present the imaging findings of some injuries that have implications

in the management of a polytraumatized patient.

Background: In Spain, according to the national statistics institute (INE),

424.523 people died during the year 2018. Of these, 15.837 died due to

external causes (3.7% of the total), being the main cause of death in the age

range between 15 and 39 years old. Therefore, as radiologists, we must know

the main TC protocols in the polytraumatized patient as well as the main lesions

that cause a threat to life.

Findings/Procedure:

When a polytraumatized patient comes to an emergency department, a

complete clinical assessment must be made. You should try to know aspects

such as:

- Accident time

- Site or place of occurrence.

- If there are companions, if they are injured or deceased

- It was accident in car, motorcycle, truck

- Relevant antecedents: previous illnesses, allergies ... etc

Once the complete clinical assessment has been carried out, the intensity of

the trauma should be assessed according to the different assessment scales, in

order to request the most appropriate image test in each case. There are

several scales of assessment in clinical practice, the most commonly used: the

Glasgow coma scale (GCS), Revised Trauma Score (RTS) and abbreviated

Injury Scale (AIS). Once the clinical assessment has been made, the whole

body tomography should be performed with a protocol based on the suspicion

of the type of injuries.

HEAD: The systematic proposal to follow is: ABCDs

A / AIR SPACE: We must look:

- Sphenoid sinuses: an air-fluid level may

indicate a base of skull fracture

- Maxillary and ethmoid opacification: may be

seen in facial fractures.

- Mastoid air cells: may be seen in temporal

bone fractures.

B / BRAIN: we must evaluate if there are low or high

density lesions or for mass effect.

C / CSF (Cerebral Spine 

Fluid): 

The ventricles, basal cisterns and sulci contain

cerebrospinal fluid. All components should be

assessed for signs of acute haemorrhage (high

density) or mass effect.

D / DURAL SPACES : The principal abnormality to be identified is an

extra-axial haemorrhage.

S / PERICRANIAL SOFT 

TISSUES:

Look carefully over areas with soft tissue

swelling

¡First the Brain !! HEAD: A B C D s

Fig. 1 In A Contusive hemorrhagic foci are observed in both frontal regions. B, 

There is global loss of the differentiation of grey and white matter. There is also

subdural hematoma in left frontoparietal convexity. C, subdural hematoma in left 

frontoparietal convexity.

FACE: There are various patterns of facial fractures. Checking key structures

helps us identify these patterns. You can use mnemonics ABCs.

A/ALIGNMENT: The face consists of several vertical and horizontal

buttresses of dense bone with variable shape, which make up a honeycomb

structure and add strength and structural integrity to the central part of the

face, more delicate.

B/BONES: check all the bones in the midface and above and below the

midface.

C/CARTILAGE AND JOINTS: Look at the zygomaticofrontal sutures and

temporomandibular joints.

S/SOFT TISSUE: Check if there is soft tissue swelling and surgical/orbital

emphysema.

There are some patterns of facial fractures:

NASAL 

FRACTURES: 

They are the bones of the body that fracture more frequently. The

septal involvement must be assessed.

LE FORT 

FRACTURES: 

There are 3 types of Le Fort fractures. They are characterized by

always having associated fractures of the pterygoid process.

Type I: Look at the anterolateral margin of the nasal fossa: the

absence of fracture at this level excludes a Le Fort type I fracture.

Type II: Look at the ring or lower edge of the orbit: the absence of

fracture at this level excludes a Le Fort type II fracture.

Type III: Look at the zygomatic arch: the absence of fracture at

this level, excludes a Le Fort type III fracture.

ORBITAL 

FRACTURES: 

Orbital fractures may occur in isolation or in association with other

fracture patterns, usually fractures of the zygomatic complex of

the maxilla, Le Fort type II or naso-orbito-ethmoidal fractures.

They are classified according to the affected portion: rim, floor,

medial wall and lateral wall.

NECK: You must check:

A/ALIGNMENT: The vertebral body margins, articular pillars and spinous

processes should be in line.

B/BONE: The cortical outline and trabecular pattern of each vertebra should be

examined looking for discontinuity, angulation, step off, bowing, or an abrupt

alteration in density.

C/CARTILAGE AND JOINTS: Each intervertebral disc space should be

symmetric with parallel vertebral endplates. The facet joints should be symmetric.

S/SOFT TISSUES: We check the prevertebral soft tissues, to exclude foreign

bodies and teeth and check airway and life support devices

Fig 3. A The arrows shows fracture of the floor of the orbit . B, The arrows shows a

nasal fracture. Axial (C,D) and coronal CT (E) shows a fracture of the right pterigoid

process. F The arrows shows fracture of spinous process.

Fig. 2 In A, Fractures of both medial walls of the orbits. B, There is important

pneumocephalus. we should look for skull base fractures in this case. C, The

arrows shows bilateral frontal fractures.

F



CHEST: ABCs structured assessment can be applied to thoracic CT

scans.

A/ AIRWAYS, ALL 

LINES:

Look for any abnormal contour of the tracheobronchial tree,

or any abnormal extraluminal air. Look at all lines:

Endotraqueal tube should be at the level of the aortic arch

or at least 3.5–5.5 cm above the carina. And exclude

foreign bodies while assessing the airways.

B/BREATHING: Systematically assess the lungs and pleural spaces, looking

for any parenchymal or pleural abnormalities. Contusions

are the most common form of lung injury in blunt trauma,

manifesting as non-segmental patchy air-space shadowing.

They are usually seen immediately and may occur at the

site of impact or in contrecoup locations. Pulmonary

lacerations are less common. CT shows cavities that may

be air-filled or blood-filled at CT.

C/ CIRCULATION 

(MEDIASTINUM,HIL

A AND 

PULMONARY 

VASCULATURE): 

You must evaluate the following structures: The thoracic

aorta: Check its contour and main branches; The cardiac

chambers: You must search for thrombus or ventricular

aneurysms; The pulmonary arteries or another relevant

vessels: especially in the setting of penetrating injuries

D/ DIAPHRAGM: The loss of contour and change in position can indicate

rupture or herniation. If the CT has been limited to the

thorax and not included the abdomen, look at the available

views of the upper abdomen to identify any overt

abnormality, such as a subphrenic haematoma or free

intraperitoneal air.

S/ SOFT TISSUES 

AND SKELETON: 

Soft tissues should be examined with regard to the

presence of air and foreign bodies. Search for fractures.

Fig. 3 A y B. Hemo-pneumothorax at tension, with atelectasis of the lung. Great 

extravasation of contrast, in relation to active bleeding. 

ABDOMEN:

Multidetector computed tomography is the mainstay of imaging the abdomen in the

trauma patient. Intravenous contrast enhanced images in the portal venous phase

are usually sufficient, although delayed scans post contrast may occasionally be

required. Oral contrast is rarely necessary.

ABDOMEN: A systematic review is required because of the number of

structures and pathologies that may be encountered. ABCDEFs

structured assessment can be applied to abdominal CT scans.

A/ AIR:

Exclude free intraperitoneal and retroperitoneal air (on lung CT

window). Free intraperitoneal air is one of the more common

findings in patients with focal bowel wall lacerations, although air

can be introduced into the peritoneal cavity by a bullet or knife

wound in the penetrating trauma.

B/ BLEEDING, 

BOWEL:

Search for haematoma or contrast extravasation. Trace bowel

lumen carefully and search for bowel dilatation, wall thickening

and masses. Injuries to the bowel and mesentery are

uncommon but, potentially devastating because they are difficult

to diagnose both clinically and with imaging.

C/ CIRCULATION: You must check the adequate opacification and normal caliber of

the vessels. Search for irregular arterial margins, filling defects,

contrast extravasation, lack of vascular enhancement and

sudden or abrupt vascular caliber changes.

D/ DIRTY FAT: Examine the organ-fat interface carefully. Your presence could

indicate edematous and inflamed fat and injury.

E/ 

ENHANCEMENT:

An intraparenchymal hematoma appears as an ill-defined

hypoattenuating region within the organ. The lacerations appear

as hypoattenuating linear, often branching and complex regions

within the parenchyma.

F/ FREE 

PERITONEAL 

FLUID:

Large amounts of free fluid in male or female patients

(especially if high in attenuation), focal mesenteric fluid, and free

fluid in more than one space or location may be indicative of an

underlying injury.

S/ SOFT TISSUE, 

SKELETON:

Examine abdominal wall and skeleton on bone CT window, and

in sagittal/coronal planes.

Fig 4. The arrows shows in (A) an intraparenchymal hematoma, in (B) an hepatic

rupture and in (C) splenic rupture

EXTREMITY:

When describing fractures, consider the following aspects:

Anatomic site and extent: use anatomic landmarks for description; in the long bone,

divide the shaft into thirds.

Type: complete or incomplete, simple or slightly / moderately / markedly

comminuted, presence of a butterfly fragment, segmental fracture.

If it is displacement, angulation, rotation, foreshortening, and distraction.

Direction of the fracture line in relation to the longitudinal axis of the bone:

transverse, oblique, spiral, and longitudinal.

Some special features: impaction, depression, or compression and

Status of adjacent joints: normal, subluxation, dislocation, diastasis, and

intraarticular extension of the fracture line.

A/ ALIGNMENT: Check the relationship of the individual bones to each other.

B/ BONES: Trace the contours of all the bones. The cortical margin of each bone

should be smooth with no breaks or buckles. Impacted fractures may look

sclerotic. The trabecular pattern should appear continuous.

C/ CARTILAGE AND JOINTS: The joint spaces should be congruent. The

Widening of the joint space suggests ligamentous injury.

S/ SOFT TISSUES: Change windows to look for soft tissue swelling and foreign

bodies These should be assessed for a fat – fluid level indicating a

lipohaemarthrosis due to an intra - articular fracture. Soft tissue swelling may be

present at the site of injury.

CONCLUSIONS:

The radiological report must provide clinically relevant information that can modify

the therapeutic management of the patient.

The radiological evaluation in patients with trauma must be systematic and

complete.

AUTHORS:

O Jácome Torres, R M Piqueras Olmeda, S Brugger Frigols, J F Melo Villamarín,

N Albertz Arévalo, P Estelles Lerga,

Hospital Universitari i Politècnic La Fe , Valencia.







• Describe encrusted pyelitis as frequently missed diagnosis

cause of acute renal failure

• Underline the important role of radiology in the diagnosis.

• Explain the main radiology features of encrusted pyelitis.

• Enumerate the main differential diagnosis of this condition. 

Menéndez Fernández-Miranda P., Pérez Barrio A., Sanz Bellón P., Fernández Flórez A., Gonzalez Humara
B., Lastra García-Barón P.

LEARNING OBJETIVES

Encrusted pyelitis is an inflammatory condition of the renal pelvis, ureters, and sometimes the bladder. It is caused by

Corynebacterium urealyticum which produces necrotic ulcers and encrusted calcifications in the urothelium. Encrusted

pyelitis affects to those who has a medical history of urinary tract manipulation or history of immunosuppression, being

kidney transplant patients the main affected population. The most relevant clinical issue is the severe acute kidney injury

(AKI) produced when a peace of struvite rushes into the ureters being able to lead to the loss of the transplanted kidney or

even to death.

The differential diagnoses include all the conditions which can produce calcification of the entire urinary tract, such as

schistosomiasis, tuberculosis, urotelial carcinoma, malakoplakia and cyclophosphamide-induced cystitis.

BACKGROUND

Figure 1: Corynebacterium urealyticum produces
inflammation of the urothelium with encrusted
calcified necrotic ulcers. Sometimes, a piece of
struvite precipitates into ureters leading to acute
kidney injuy.

FINDINGS

Although abdominal X-ray may show calcifications, in the majority of times it is a non-useful study. US often revels

moderate or severe bilateral hydronephrosis and ureterohydronefrosis, with renal calyceal echogenicities with shadowing

indicating the possibility of encrusted pyelitis. Unenhanced CT of the abdomen and pelvis is the election diagnosis method

since it clearly reveals curvilinear calcifications involving the urothelium of the renal pelvis and calyces.



CONCLUSION

DIAGNOSIS

• Encrusted pyelitis is a commonly missed diagnosis cause of acute renal failure and it is mandatory to consider this

pathology when a patient who have been previously undergone urologic procedures presents acute kidney failure.

• Unenhanced CT is the most important diagnosis method since it can reveals curvilinear calcifications involving the

entire upper urinary tract.

Exclude other

possible diagnosis

To make the diagnosis the patient must meet the following criteria: AKI + clinical history of 

urinary tract manipulation + compatible CT findings

Later...

2

3



TRANSCATHETER ARTERIAL EMBOLIZATION FOR 

UPPER GASTROINTESTINAL TRACT

BLEEDING: A SINGLE CENTER EXPERIENCE

Širvinskas A. (1), Smolskas E. (2), Mikelis K. (2), Brimienė V. (3), Brimas G. (4).

1.Department of Interventional Radiology, Republic Vilnius University Hospital, Vilnius, Lithuania.

2.Faculty of Medicine, Vilnius University, Vilnius, Lithuania.

3.Department of Surgery, Vilnius University Hospital Santariskiu Klinikos, Vilnius, Lithuania.

4.Center of General Surgery, Faculty of Medicine, Vilnius University, Vilnius, Lithuania.

BACKGROUND. Nonvariceal upper gastrointestinal bleeding is a hemorrhage from the distal esophagus, stomach and duodenum and it still is a major medical emergency

problem. Transcatheter arterial embolization is a treatment option for patients with recurrent bleeding from the upper gastrointestinal tract after failed endoscopic

management.

AIM. Our aim was to analyze the factors that have an effect on the outcomes of rebleeding and mortality following transcatheter arterial embolization.

MATERIAL AND METHODS. In this retrospective study medical records of 51 patients who underwent a transcatheter arterial embolization for peptic ulcer bleeding in 2013

to 2018 were collected and analyzed. We performed a statistical analysis and looked for associations between rebleeding rates, mortality and patient demographicc, technical

factors and transfusion parameters.

Patient characteristics

• 21 (41.2%) female and 30 (58.8%) male patients.

• Average age was 69.69±18.8 years.

• Median time from bleeding start to TAE was 4 days (ranging from 11 hours to 24 

days).

• Total units of packed red cells was 11.53±5.89

• Units of packed red cells before TAE was 8.39±4.9 

• Total units of packed plasma 4.8±4.49

• Units of packed plasma before TAE 3.7±4.14

Other causes of bleeding, apart from gastroduodenal ulcers.

Cause N Percentage

Pancreatic 

pseudocysts

7 26,9

Pancreatic cancer 5 19,2

Dieulafoy‘s lesions 4 15,4

Gastric cancer 4 15,4

Pseudoaneurysm 2 7,7

Gastroduodenal 

erosions

2 7,7

Liver tumor 

(hemangioma)

1 3,8

Osler-Weber-Rendu 

syndrome

1 3,8

Example of gastroduodenal artery embolization on both

sides of the bleeding. A 67-year-old woman with bleeding

from a duodenal ulcer. A gastroduodenal artery

pseudoaneurysm is visible during the angiography which is a

certain source of bleeding. The embolization was performed

from two sides – the source was approached via the

common hepatic artery and via a branch of the superior

mesenteric artery to prevent retrograde bleeding. No

ischemic complications were reported.

A 35-year-old male presenting with gastric

bleeding originating from a lienal artery

branch, supplies blood to the upper third of

the stomach. After selective embolization

of the branch, bleeding persisted and it

was decided to perform embolization of the

lienal artery. Bleeding was controlled, no

ischemic complications reported.

Embolization site N Percentage
Gastroduodenal artery 41 80.4
Left gastric artery 6 9.8
Gastroduodenal artey 

and left gastric artery
2 4,0

Gastroepiploic artery 1 2.0
Splenic artery 1 2.0
Gastroepiploic artery and 

right gastric artery
1 2.0

Outcomes

• 3 (5,9%) cases of procedural complications – coil migration. None of which were clinically significant. 

• No ischemic complications after the procedure

• 10 (19,6%) patients had an episode of repeated bleeding within 30 days. 5 (50%) patients were treated 

surgically and the rest received endoscopic treatment

• 6 (11,8%) patiens died. All of the mortality cases were without signs of repeated bleeding.

• Linear logistic regression showed that prophylactic embolization had a significant effect on rebleeding 

risk within 30 days after TAE. No other significant associations were observed.

Variable OR 95% CI P value

Prophylactic 

embolization

5.22 1.12-15.53 0.03

Sex 1.55 0.22-7.12 0.88

Bleeding time 

before TAE

1.21 0.85-1.42 0.74

Age 1.17 0.95-1.29 0.61

Linear regression: Factors associated with rebleeding within 30 days 

CONCLUSIONS. To conclude, in our experience, TAE is a safe treatment method for acute nonvariceal upper gastrointestinal bleeding and a possible alternative to surgery 

for high-risk patients. However, the evidence in the scientific literature indicates that further research in this area and prospective randomized control trials are clearly needed 

to be able to recommend TAE over surgery. 

Sites of Transcatheter arterial embolization

RESULTS




