
Diverticular disease was used to indicate the
occurrence of diverticula in the large bowel.
However, it can affect the rest of the gastrointesti-
nal (GI) tract such as the small intestine and the
esophagus (1-3). The small intestinal and
esophageal diverticular formations are interesting
with regard to their etiopathogenesis, clinical com-
plications and morphologic appearances as well
(1-4).

We report and discuss the pathophysiology of
two cases that involved unusual presentations of
extra-colonic diverticular disease in the GI tract. In
one case, we observed a large extraluminal duode-
nal diverticulum from which many small diverticuli
arose. The condition caused severe upper gastroin-
testinal (GI) bleeding. The other was a case of
esophageal diverticulosis, which was an incidental
finding in a patient with chronic renal failure.

Case 1
A 60-year-old woman was admitted to our

emergency department with severe hematemesis.
She had undergone a coronary bypass operation 3
months earlier, and was receiving warfarin therapy
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Summary
Other than the colon, diverticular disease in the GI tract

may affect small intestine and esophagus. Each localization
has a unique pathogenesis, clinical manifestations and mor-
phologic appearances as well. We describe two unusual mor-
phologies of diverticular disease affecting duodenum and
esophagus. In one case we observed a large extraluminal duo-
denal diverticulum from which many small diverticula arose.
The other was a case of esophaegeal diverticulosis which was
an incidental finding in a patient with chronic renal failure. The
detailed discussion deals with radiologic appearances and
pathogenesis.
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Özet
Divertiküler hastalık kolon dışında, ince barsak ve ösafa-

gusda da görülebilmektedir. Divertiküllerin gastrointestinal
sistemin farklı yerleşim kesimlerinde klinik ve morfolojik
görünümlerdeki farklılıkları kadar, patofizyolojik farklılıklar
da dikkati çekmektedir. Bu yayında, divertiküler hastalığın
duodenum ve ösafagusda daha önce bildirilmemiş iki farklı
görünümünü rapor etmekteyiz. Đlk olguda zemininde bir çok
mini divertiküller olan, geniş ağızlı bir duodenal divertikül
gösterilmiştir. Kronik böbrek yetmezliği tanılı diğer olguda ise
ösafagusa ait atipik bir pseudodivertiküloz saptanmıştır. Her
iki olguda radyolojik görünümler ve olası patogenezin detaylı
tartışması yapılmıştır.

Anahtar Kelimeler: Divertiküler hastalık, Duodenum, Ösafagus
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for femoral artery thrombosis that developed after
the surgery. An emergency upper endoscopy re-
vealed blood oozing from a wide-mouthed diver-
ticulum in the distal duodenum. An adherent clot
was covering the base of the diverticulum. There
was no blood coming through ampulla of Vater,
and the mucosa of the distal duodenum was normal
in appearance. After 3 to 5 minutes of water irriga-
tion and observation, the clot remained in place
and the bleeding stopped. Three days later, a repeat
endoscopy using a side-viewing endoscope re-
vealed a large duodenal diverticulum arising from
the third part. We observed that the base of diver-
ticulum was actually composed of many small di-
verticula of various sizes. An upper GI barium
study demonstrated the presence of two diverticu-
la: one with a wide orifice, and a small distal di-
verticulum with a narrow neck. The diverticula
were located in the medial walls of the third and
fourth sections of the duodenum. The proximal one
was clearly seen to contain multiple small out-
pouchings (Figure 1).

Case 2
A 29-year-old man was referred to our clinic

for routine preoperative evaluation for renal trans-
plantation. He had been on regular hemodialysis for
3 years due to chronic renal failure. The patient's
primary renal pathology was chronic pyelonephri-
tis. His physical examination was unremarkable.
He had undergone upper GI endoscopy approxi-
mately 2 years earlier to investigate dyspepsia, and
was diagnosed with mild esophagitis and antral
gastritis. After two months course of omeprazole
treatment, control endoscopy revealed regression
of inflammation findings in the lower esophagus
and gastric antrum. When he had the upper en-
doscopy for the third time, multiple esophageal di-
verticular outpouchings were noted all along the
esophagus wall. The rest of the endoscopic exami-
nation was normal. A subsequent upper GI Barium
series showed multiple flask-shaped diverticular
sacculations along the length of the esophagus
(Figure 2). There was no evidence of esophagitis,
esophageal stricture or mass lesion, on endoscopy
or barium esophagogram. We collected random en-
doscopic biopsies from normal appearing mucosa

Figure 1. The barium radiology of upper GI tract revealed
many small diverticula in a large diverticuli resembling
those of a bovine udder, which we named 'intradiverticular
diverticulosis'. Distally, a smaller diverticulum is seen 
also.

Figure 2. An esophageal barium study demonstrates many
small and large diverticular formations all along the path of
esophagus.
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near the diverticular oupouchings. Pathologic eval-
uation of these biopsy specimens showed changes
consistent with reflux esophagitis. There was no
sign of amyloid deposition in examined biopsy
specimens. A 24-hour session of esophageal pH
monitoring was diagnostic for gastroesophageal re-
flux disease. Esophageal manometric study done
after an overnight fast revealed lower esophageal
sphincter pressure (LES) of 25 mmHg, and normal
LES relaxation. Through the esophageal corpus, we
noted repetitive peristaltic contractions that were
longer than normal. These findings were assessed
as nonspecific esophageal motor disorder.

Discussion
The first case represents a very extraordinary

example of an extraluminal duodenal diverticulum
in which multiple small outpouchings arose from a
large diverticular sac. The radiologic views resem-
bled those of a bovine udder. This was an excep-
tional finding and we named the phenomenon in-
tradiverticular diverticulosis. To our knowledge, no
similar finding has been reported in the literature to
date.

The pathogenesis of small intestinal diverticu-
la remains unknown. It has been suggested that mo-
tor dysfunction of the small intestine, the pressure
differential between the lumen and the extraluminal
cavity, and other unknown factors may play roles
(2,5) Diverticula that have already formed may en-
large as a sequela of diverticulitis. This is explained
by a ball-valve mechanism at the neck of diverticu-
lum, which traps air and results in enlargement of
the diverticulum (6). The process of mucosal herni-
ation through the muscular layer also depends on
the strength of the intestinal wall. However, there
are defects in the intestinal wall along the pathway
of the supplying vessels, through which the pul-
sion-type acquired outpouchings can occur (2,7).
We do not know whether there are similar weak
points at the diverticular base, and but if these are
present, it is possible that new small diverticula
could form via the aforementioned mechanisms.
However, a congenital basis in our case can not be
excluded completely. In any case, intradiverticular
diverticulosis should not be regarded as a mere

anatomic variant with no clinical relevance. We be-
lieve that some of the risks associated with duode-
nal diverticula, such as perforation and bleeding
may be more likely in cases of intradiverticular di-
verticulosis.

A classic example of diverticulosis in the
esophagus is intramural esophageal diverticulosis
(8). This is a rare condition in which innumerable,
flask- shaped outpouchings are evenly distributed
along the entire length of the esophageal mucosal
glands (9,10). These diverticula represent the dilat-
ed excretory ducts of esophageal mucosal glands,
and their radiological appearance is similar to that
of sinuses of Rockitansky-Asckhoff in the gall
bladder. Since such outpouchings are not true di-
verticula, this condition has been called
esophageal intramural pseudodiverticulosis
(EIPD) (10). EIPD has been reported in associa-
tion with diabetes mellitus, esophageal cancer,
esophageal candidiasis, and gastroesophageal re-
flux, esophagitis (11-15). The pathogenesis is not
completely understood, but inflammation and the
increased intraluminal pressure are presumed to be
essential features of the mechanism behind EIPD
(12-15). Clearly, inflammation rarely result in
EIPD (15). Authors suggest that certain individual
must be susceptible, such as those with congenital
neurovascular gaps in their muscular mucosa, or
those with submucosal glands that enlarge under
the effects of inflammation (16).

Our second case we presented differs from
the usual form of EIPD in the following ways; 1)
fewer diverticula compared to the numbers of
outpouchings typical in EIPD. 2) endoscopy
clearly showed diverticula with wide-mouthed
orifices. The orifices of the diverticula in typical
EIPD are so that thay are difficult to see and, re-
liance on endoscopy can result in a missed diag-
nosis (15) 3) EIPD patients usually present with
dysphagia, whereas our patient was asympto-
matic (17); 4) our patient's condition was not as-
sociated with peptic stricture, esophageal can-
cer, diabetes mellitus or esophageal candidiasis;
only with chronic renal failure and reflux
esophagitis.
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We consider our patient's esophageal divertic-
ulosis to be an acquired condition, since diverticu-
la were not seen on any previous endoscopic exam-
ination. The mechanism of diverticuli formation in
this case is still unclear, however. The objective
findings in hand are the presence of esophageal di-
verticulosis, reflux esophagitis, esophageal motility
changes and chronic renal failure. Reflux esophagi-
tis is important with regard to EIPD in two ways.
First mucosal inflammation in the esophagus
blocks intramural ducts with plugs of viscous mu-
cus and desquamated cells, and this leads to their
dilatation (17);. Second, chronic inflammation
leads to dysmotility in the esophageal corpus
(18,19). The first mechanism produces the charac-
teristic EIPD findings we see in susceptible indi-
viduals. We suggest that our patient's condition was
affected by the motility changes in esophagus in as-
sociation with reflux esophagitis and possibly with
chronic renal failure as well. It has been reported
that prolonged and high- amplitude esophageal
contractions like those our patient demonstrated on
esophageal manometric study, can lead to mucosal
herniations through gaps in the muscular layer. The
herniations ultimately result from increased intralu-
minal pressure in the esophagus. It has also been
demonstrated that chronic renal failure patients can
develop nonspecific esophageal motility changes
such as prolonged high amplitide contractions (20).
Esophageal motility changes in the setting of reflux
esophagitis and chronic renal failure may be princi-
pally responsible for the formation of esophagal di-
verticula in our case.

This report describes extraordinary views of
GI diverticula formation. We believe that the clini-
cians and radiologists should be aware of these
kind of endoscopic and radiological appearances of
diverticular disease in the GI tract.
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