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Imágenes en divertículos del tubo digestivo: Localizaciones infrecuentes. Serie de casos

Abstract. Diverticula can be located throughout the digestive tract (DT): esophagus, stomach, duodenum, 
jejunum, ileum, appendix, colon. They are infrequent, except in the colon. The clinical manifestations 
are nonspecific, making diagnosis difficult and increasing the risk of complications. A series of cases of 
atypical digestive tract diverticulum are presented, showing the multimodality imaging characteristics and 
describing the key findings.
This is a retrospective review on the computational files of our institution, with a selection of cases of 
unusual presentation diverticula due to their characteristics, location or origin; In the esophagus the Zenker 
and Killian-Jamieson diverticulum; Infrequent gastric diverticula in the stomach. The diverticula in the small 
intestine have low prevalence, the most frequent being in the duodenum. Colonic diverticula may have 
an atypical location or presentation. The appendicular and Meckel diverticulum present low prevalence.
Digestive tract diverticula are infrequent, except the colonics. The radiologist must be familiar with their 
different locations, to be able to recognize and diagnose them.
Key words: Digestive tract diverticulum, diverticulitis, digestive tract images, gastrointestinal diverticulum, 
esophageal diverticulum.

Resumen. Los diverticulos se puede localizar en todo el tubo digestivo (TD): esófago, estómago, duo-
deno, yeyuno, íleon, apéndice, colon. Son infrecuentes, salvo en colon. Sus manifestaciones clínicas 
son inespecíficas, con difícil diagnóstico y mayor riesgo de complicaciones. Se presenta una serie de 
divertículos digestivos atípicos, mostrando las características imagenológicas multimodalidad y describir  
los hallazgos claves.
Es una revisión retrospectiva en el archivo computacional de nuestra institución. Selección de casos 
de divertículos de presentación inhabitual por sus características, localización u origen. En esófago los 
divertículos de Zenker y  Killian-Jamieson. En estómago los divertículos gástricos infrecuentes. Los di-
vertículos en intestino delgado tienen baja prevalencia, el mas frecuente en duodeno. Los divertículos 
colónicos pueden tener una localización o presentacion atípica. Los divertículos apendiculares y Meckel 
presentan baja prevalencia. 
Los diverticulos digestivos son infrecuentes, excepto los colónicos. El radiólogo debe estar familiarizado 
con las diferentes ubicaciones de ellos, para reconocerlos y poder diagnosticarlos.
Palabras claves: Divertículo digestivo,  diverticulitis, imágenes digestivas,  divertículo gastrointestinal,  
divertículo esofágico.

Introduction
Diverticula are a frequent finding in imaging 

examinations and can be presented in all of the di-
gestive tract: esophagus, stomach, small intestine: 
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Imaging in digestive tract diverticula: Uncommon loca-
tions. A series of cases

duodenum, jejunum, ileum, appendix, colon1, with a 
variable prevalence depending on each segment. They 
correspond to sac-like protrusions in hollow viscera, 
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usually with herniation of the mucosa and submucosa 
through some defect of the loop wall2. Their clinical 
manifestations are nonspecific which makes early 
diagnosis difficult and causes an increased risk of 
associated complications.

Diverticula are frequent in the colon and have a 
low frequency in the remainder of the digestive tract2.

Although they were originally described in fluo-
roscopic studies, it is possible to identify them in 
practically all the diagnostic methods available to date, 
often diagnosed incidentally in unrelated studies, so 
it is important that the general radiologist becomes 
familiar with them.

Objectives
The objectives of our work are: to present a series 

of cases of diverticula of the digestive tract in atypical 
locations and to carry out a review of the literature. 
Evaluate the most relevant epidemiological, clinical and 
prognostic characteristics. To show the multimodality 
imaging characteristics that guide the diagnosis and 
describe the key findings for the diagnosis.

Materials and method
A retrospective review was made on the compu-

tational archive of our institutions imaging service. 
We selected those cases of digestive tract diverticula 
with unusual presentation due to their characteristics, 
location or origin.

Case review and discussion
Esophageal diverticulum

Esophageal diverticula are infrequent, with a preva-
lence of 0.04 - 0.06%3, observed in approximately 5% of 
studies for dysphagia4 and are observed more frequently 
in older adults.

These can be congenital or acquired and correspond 
to evaginations of the esophageal wall that communicate 

with the main lumen3,5,6,7.
When differentiating between the different types of 

esophageal diverticula, the most practical approach is 
to divide the esophagus into its upper, middle and lower 
portions. In the upper portion can be found the Zenker and 
Killian-Jamieson diverticulum8; In the middle esophagus 
can be seen small traction and pulsion epibronchial diver-
ticuli; and in the distal esophagus, epiphrenic diverticula.

In the upper esophagus, Zenker’s diverticulum is 
frequently identified, with an estimated prevalence of 
0.05%3. Lateral diverticula of the pharynx are very rare, 
the best known being the “Killian-Jamieson diverticu-
lum”3,5,6 (Figure 1).

Zenker’s diverticulum is a cricopharyngeal or pharyngo-
esophageal diverticulum. It corresponds to a protrusion 
of the pharyngeal mucosa through a zone of weakness 
of the posterior wall of the pharynx (Killian’s triangle), 
located between the inferior constrictor muscle and the 
cricopharyngeus muscle, above the upper esophageal 
sphincter3,5,7.

Pathophysiologically the most accepted theory about 
the origin of this diverticulum consists of swallowing 
motor anomalies, with incoordination of the contraction 
of the pharyngeal muscles and the lower esophageal 
sphincter, which would lead to an increase in pressure on 
the posterior pharyngeal wall, producing a herniation at 
the level of Killian’s triangle through its weakest point3,6,9.

This corresponds to a pseudodiverticula, since it only 
involves the mucosa and submucosa. Its prevalence is 
higher in elderly patients, 80% occurring between 60-80 
years of age.

The method of choice for diagnosis is the barium 
swallow with dynamic images using fluoroscopy4. In 
these there can be seen a salient “sacculation” of the 
posterior midline of the pharynx, near the esophageal 
pharyngeal junction. The best projection for evaluation 
is the lateral one immediately after swallowing, usually 
at the C5-C6 level9.

Figura 1. Killian-Jamieson’s Diverticulum. Barium esophagogram demonstrating a diverticulum lateral left to the pharyngo-
esophageal junction (white arrow).
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The most frequent symptoms are halitosis, dysphagia 
and bronchoaspiration, but these can be asymptomatic. 
When they are large enough they can act as a food reser-
voir, causing food regurgitation, even several hours after 
ingestion. It can also be a cause of recurrent aspiration 
in elderly patients with neurological damage10.

Killian-Jamieson’s diverticula are herniations of the 
mucosa in the antero-lateral wall of the cervical esopha-
gus, below the cricopharyngeus muscle, which protrude 
through the muscle fibers of the esophagus, immediately 
below its insertion into the cricoid cartilage. They tend to 
be smaller than those of Zenker3,7,8,11. They occur more 
frequently on the left side but can be bilateral. Their in-
cidence is between 0.02% to 0.025% of the population, 
four times less frequent than Zenker’s diverticulum8,12.

The clinical symptoms are variable and rarely 
symptomatic, but may manifest as halitosis, dysphagia, 
difficulty swallowing, regurgitation and cough. In very 
extreme cases, they can reach enough size to compress 
the recurrent laryngeal nerve, producing hoarseness; or 
compress the esophagus and cause aphagia, or even 
break into a bronchus6,7,11 (Figures 2, 3 and 4).

In the middle esophagus there may be traction and 
pulsion diverticula. The first occur as a result of scars, 
adhesions and fibrous tissue in the thorax, which would 
gradually pull the esophagus producing these diver-
ticula. In the past, the main causes were sequelae of 

tuberculosis and granulomatous diseases, this being 
uncommon at present.

Pulsion diverticula are small sacculations caused 
by points of weakness in the wall of the esophagus, in 
which the mucous protrudes through the muscular layer. 
In general, these diverticula are small and do not require 
specific management.

In the lower esophagus, epiphrenic diverticula are 
typically considered to be pulsion diverticula and occur 
secondarily due to lack of coordination between the motility 
of the esophageal and lower esophageal sphincter, as 
occurs in achalasia, which explains the high association 
between both pathologies13. Usually asymptomatic and 
they are found incidentally in studies for dysphagia or 
achalasia.

Barium studies are the method of choice for the 
diagnosis of all esophageal diverticula8. Although they 
are also visible in endoscopy, their sensitivity is lower 
when their hole opening is small. This is especially true 
for Zenker’s diverticula, since they are located above 
the upper esophageal sphincter, a region where the 
endoscope has limited visibility, and there is even the 
risk of introducing the endoscope into the diverticulum, 
with the risk of perforating it13.

The majority of esophageal diverticula are asymp-
tomatic and do not require treatment. In severe cases 
they can be symptomatic, in these surgical or endoscopic 

Figura 2. Zenker’s diverticulum. In computed tomography images (white arrow) EED radiography (white arrow) and surgery 
(white arrow) showing large diverticulum on the upper esophageal sphincter in a 43-year-old patient.
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Figura 4. Diverticulum of the middle esophagus. EED X-ray Images (black arrow) esophageal endoscopy (black arrow) 
and operation pieces (black arrows), showing a large esophageal diverticulum.

Figura 3. Diverticulum in the middle esophagus. EED radiography images (white arrow) and chest computed tomography 
(white and black arrows), which show esophageal diverticulum in the middle third.
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management can be tried. For symptomatic Zenker’s 
diverticulum, treatment is usually resection10, accompa-
nied by cricopharyngeal myotomy to decrease sphincter 
pressure and prevent recurrence. Diverticula of the middle 
esophagus and epiphrenics rarely require treatment14. 
Delayed complications of Zenker’s diverticula such as 
squamous cell cancers, perforation of these and high 
digestive tract bleeding have been described, however 
these are very infrequent13.

Gastric diverticulum
 Gastric diverticula are rare, with a detection rate 

using endoscopy between 0.01% and 0.11%1,15. They 
can be congenital or acquired. 75% of the congenital 
ones are located in the posterior wall of the gastric 
fundus15, whereas acquired diverticula occur more 
frequently in the antrum and are associated with other 
pathologies such as peptic ulcers or obstruction of 
gastric emptying. They are usually asymptomatic or 
have vague symptoms such as pain, nausea, dyspha-
gia, among others1.

Generally, they are a finding in imaging or endos-
copy examinations in asymptomatic patients and they 
do not require specific treatment.

Their complications are infrequent and include 
ulcer, perforation, torsion and hemorrhage16. In ba-
rium swallow fluoroscopic imaging they are seen as 
a profile projection of the gastric wall. In computed 
tomography they can be observed as a well-defined 
sacculation of the wall, which may contain fluid or gas, 
which shows communication with the gastric cavity17.

Figura 5. Diverticula in the lower esophagus. EED radiography images (white and black arrows) and axial CT scan of 
the abdomen with intravenous contrast (white arrow), in which an epiphrenic diverticulum without signs of complication 
is identified.

Surgical management is reserved for those diver-
ticula that are large, symptomatic or complicated15 
(Figures 5, 6 and 7).

Diverticula in the small intestine
These are a rare entity, with an estimated preva-

lence between 0.06 and 5% in autopsy studies18,19. 
79% of them are located in the duodenum, 18% in 
the jejunum or ileum and in 3% there are diverticula 
in two or more segments20.

Duodenal diverticula are the most frequent and are 
located adjacent to the papilla of Vater20, with reported 
prevalence of 2 - 5% of patients in barium studies, 
7% of patients undergoing retrograde endoscopic 
cholangiopancreatography and in 7% of computed 
tomographies21. The greater majority of duodenal 
diverticula are extraluminal and it is proposed that 
they are acquired as a result of a defect in the point 
of entry of blood vessels at this level22.

Diverticula in the jejunum and ileum are also 
unusual, with an incidence in the literature ranging 
from 0.6 to 2.3%23. These are mostly located in the 
proximal portion of the jejunum. They are frequently 
associated with intestinal motility disorders with in-
creased intraluminal pressure, such as progressive 
systemic sclerosis, neuropathies and myopathies24.

Small bowel diverticulitis can clinically be nons-
pecific and difficult to distinguish from other causes 
of abdominal pain.

For duodenal diverticula the most common 
symptoms are postprandial epigastric colic pains and 
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Figura 7. Gastric diverticulum in large hiatal hernia. EED radiography images 
(white arrows) showing a gastric. 

Figura 6. Diverticula in the 
stomach. EED radiography 
images (black and white arrows) 
showing three diverticula in the 
base of the stomach, without 
signs of complication.
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vomiting secondary to partial or intermittent duodenal 
obstruction. Due to the intimate relationship between 
these diverticula and the major papilla, formation of 
gallstones in situ and obstruction of the distal bile 
duct have been described21.

The accumulation of food content in small bowel 
diverticula can lead to bacterial overgrowth, which 
may secondarily cause absorption problems, bloating, 
abdominal discomfort and diarrhea or steatorrhea.

This type of symptoms has been reported in up to 
40% of patients with jejuno-ileal diverticula25.

Duodenal diverticula are a frequent finding in 
computed tomography studies and they are observed 
as sacculations with air or liquid content in the second 
portion of the duodenum adjacent to Vater’s ampulla. 
They are also clearly demonstrated in barium studies 
as a sacculation of the duodenum wall26. The jejunal-
ileal intestinal diverticula can be observed in barium 
studies, computed tomography or entero-resonance 
as globular defects that exceed the contour of the 
intestinal wall23.

Management consists of observation in asympto-
matic cases and active management in symptomatic 
cases. In cases of malabsorptive symptoms, initial 
management with antibiotics may be attempted. 
Surgery is reserved for complicated cases27 (Figures 
8, 9 and 10).

Divertículo de Meckel
Es la anomalía congénita más común del tracto 

gastrointestinal y corresponde a un subtipo especial 
de divertículo del intestino delgado28. Resulta de la 
obliteración incompleta del ducto vitelino en la vida 
fetal, llevando a la formación de un divertículo verda-
dero del intestino delgado en su borde antimesentérico. 
Representa un remanente del ducto onfalomesenté-
rico28. El divertículo de Meckel tiene una prevalencia 
estimada de 2% y se ubican usualmente a 40-100 cm 
de la válvula ileocecal29. Generalmente asintomáticos, 
la mayoría de los casos, particularmente en adultos, 
son descubiertos de manera incidental durante una 
exploración quirúrgica abdominal para la evaluación 
de patología no relacionada. Menos comúnmente 
son identificados de manera incidental en estudios 
por imágenes. La inflamación del divertículo ocurre 
aproximadamente en el 5 % del total de los pacientes 
portadores (Figura 11).

Meckel’s Diverticulum
It is the most common congenital anomaly of the 

gastrointestinal tract and corresponds to a special sub-
type of small bowel diverticulum28. It results from the 
incomplete obliteration of the vitelline duct in embryonic 
life, leading to the formation of a true diverticulum of the 
small intestine at its antimesenteric border. It represents 

Figura 8. Duodenal diverticula. EED X-ray images and intestinal transit, in which large diverticula are visualized at this 
level (white arrows).
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a remnant of the omphalomesenteric duct28. Meckel’s 
diverticulum has an estimated prevalence of 2% and 
is usually located at 40-100 cm from the ileocecal val-
ve29. Generally asymptomatic, the majority of cases, 
particularly in adults, are detected incidentally during 
an abdominal surgical exploration for the evaluation of 
unrelated pathology. Less commonly they are identified 
incidentally in imaging studies. Inflammation of the 
diverticulum occurs in approximately 5% of all carrier 
patients (Figure 11).

Figura 10. Ileon diverticulitis. Images on the axial plane and reconstructions on the coronal plane. A diffuse parietal thickening 
of the distal ileum is observed, with distal ileal diverticula. One of them presents inflammatory changes, associated with 
increased attenuation of the regional fat (white arrows).

Figura 9. Duodenal diverticulitis. Computed tomography images of the abdomen with intravenous contrast on axial slice 
and reconstruction on the coronal plane showing duodenal diverticulitis from the union of the second with the third portion. 
No collections or perforation are observed in the duodenum (white arrows).

Colonic Diverticula
Colonic diverticula are a frequent pathology in 

Western societies, the prevalence increasing with 
increasing age30. The most commonly encountered 
are the pseudodiverticula, usually in the left colon, 
especially in the sigmoid, but can be found in other 
less frequent locations. The prevalence of colonic 
diverticula is around 20% at 40 years of age and 60% 
at 60 years of age2,30. There are less frequent cases 
such as diverticula of the right colon, which are usually 
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true diverticula that compromise all their layers. Some 
atypical presentations have been described, such as 
giant diverticula31, diverticula in hernias that contain 
bowel or diverticula that are the focus of digestive tract 
bleeding1,2,30 (Figures 12, 13, 14 and 15).

Appendiceal diverticulum
The diverticula in the appendix are very infrequent, 

with a prevalence of 0.004 - 2.1% in histological study 
of surgical pieces32. When complicated by diverticulitis, 
it presents with intermittent and insidious abdominal 
pain located in the right iliac fossa33. Its pre-surgical 

Figura 11. Meckel’s diverticulitis. Computed tomography images of abdomen with contrast showing inflammatory changes 
in relation to Meckel’s diverticulum (white arrows), compatible with diverticulitis.

Figura 12. Diverticula in sigmoid colon in left inguinal hernia. Images of axial computed tomography, reconstructions in 
the coronal and sagittal planes. An inguinal hernia with a sigmoid loop with multiple diverticula is shown, with no signs of 
complications (white arrows).

diagnosis is difficult both in clinical symptoms and 
imaging. The treatment of choice is surgical, due to 
its association with neoplasms and high risk of per-
foration32,33,34 (Figure 16).

Conclusion
Colonic diverticula are frequent, but there are 

multiple other less frequent locations of diverticula 
in the gastrointestinal tract. The radiologist must be 
familiar with the different locations of the diverticula in 
the digestive tract, which will allow a better diagnosis, 
of both the diverticula and its complications.
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Figura 15. Colonic diverticulum and signs of colonic neoplasia. Images of barium enema showing multiple colonic diverticula 
(black arrows) associated with the classic apple core sign (black arrows), suggestive of neoplasia.

Figura 14. Hemorrhagic diverticulum in descending colon. Computed tomography angiography images of the abdomen in 
which diverticula are seen in the descending colon with signs of active bleeding in relation to a diverticulum in the middle 
third of the descending colon. There is evidence of abundant extravasation of contrast to the colonic lumen in both the 
arterial phase (black arrow) and the venous phase (white arrow), without signs of perforation.

Figura 13. Diverticulitis in the ascending colon. Computed tomography images of the abdomen with intravenous contrast, 
demonstrating diverticula in the ascending colon with inflammatory changes, compatible with acute diverticulitis (black arrow).
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Figura 16. Appendix with diverticula. Images of Enema with contrast in which profile projections are observed, compatible 
with appendicular diverticula, without signs of complications (white arrows).
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