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Abstract

Meckel's diverticulum (MD) is the most common congenital anomaly of small intestine. It is the
most common end result of the spectrum of omphalomesenteric duct anomalies, which also
include umbilicoileal fistula, umbilical sinus or cyst, and a fibrous cord connecting the ileum to
the umbilicus. Besides this, abnormal remnants of the urachus can present as patent urachus,
vesicourachal diverticulum, urachal sinus or urachal cyst (UC). Urachal cysts represent an
incomplete closure of the urachus, a cord-like structure connecting the primitive bladder to the
umbilicus in early embryonic formation.

Primary aim of this study was to present and share an orginal case of enterocutaneous fistula
formation of MD via the UC in an adult patient, which is the first in literature.

A 39-year-old male applied to the emergency surgery service with complaints of increasing
abdominal pain, nausea, vomiting and fecal discharge from the umbilicus. Laparotomy was
carried out with a suspicion of intrabdominal mass and enterocutaneous fistula formation. The
surgical exploration revealed enterocutaneous fistula formation of MD via the UC. The patient
was treated successfully with resection of UC and MD, and had an uneventful postoperative
recovery. We conducted a literature review of studies published in the English language on
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Meckel’s diverticulum and Urachal anomalies, accessed via PubMed, Medline, and the Google

Scholar databases.

Urachal enterocutaneous fistula through the umblicus in adult has not been encountered in the
literature to the best of our knowledge. We present a original case and literature review.

Keywords: Meckel’s diverticulum, urachal cyst, enterocutaneous fistula, adult patient.

Introduction

Meckel’s diverticulum (MD), which is a
remnant of the omphalomesenteric duct or
vitelline duct, is the most common
congenital abnormality of the alimentary
tract. Meckel’s diverticulum occurs in 0.4-
4% of the population (but only 5% of
people with it encounter problems) and are
found two times more frequently in males
compared with females (1-8). The total
lifetime complication (intestinal
hemorrhage, intestinal obstruction,
inflammation and rarely  tumoural
formation) incidence is 4-5% and are
usually seen in childhood (9-14).

Urachal cysts (UC) are quite rare and most
are presented in early childhood.
Urachal cysts may develop from a
congenital anomaly in which a persistent or
partial reopening of  the fetal
communication between the bladder and
the umbilicus persists and many case
reports are present in the literature.
Residual wurachus occurs as a cystic
formation, a sinus or a fistulization and
may degenerate into adenocarcinoma of
severe prognosis (15). Because of variable
presentation, the diagnosis of an urachal
anomaly can be difficult. Urachal cysts are
usually detected in infancy and childhood,
rarely seen in adults.

MD and UC have the same embryological
origin, which is the yolk sac at the eighth
day of life (15). Their developmental
processes are independent but the
underlying mechanisms are uniform (1, 2,
15). The presence of these two congenital
anomalies together is a very rare pathology
and urachal enterocutaneous fistula
because of perforated and penetrated MD
in an adult derived from an urachal cyst
has not been manifested in the previous
literature. We present a case of an urachal
enterocutaneous fistula derived from UC,

because of perforated and penetrated MD
in an adult patient. This is the first case in
literature, as far as we know.

Methods

We conducted a literature review of studies
published in the English language on
Meckel’'s  diverticulum and  Urachal
anomalies accessed via PubMed, Medline
and the Google Scholar databases.

Case Presentation

A 39-year-old male applied to the
emergency surgery service with complaints
of increasing abdominal pain, nausea,
vomiting and fecal discharge from the
umbilicus. The past medical history
revealed that the symptoms had begun a
month ago. No other remarkable findings
like history of gastrointestinal and urinary
tract infections, previous hospitalization
for the similar symptoms, family history
were present.

The patient was 80 kg in weight, 175 cm in
height. Axillary body temperature was 37.6
°C, blood pressure: 145/70 mmHg, heart
rate: 80 beats per minute, respiratory rate:
22 per minute. Physical examination
revealed common sensation, defensive and
rebound tenderness in the abdomen. Bowel
sounds were normoactive. A local
tenderness, hyperemia, malodorous
intestinal secretion, superficial bruising, a
palpable mass and fluctuance were noted
in the periumblical area. Leucocyte count
was 9.740 mm3, hematocrit was 41.5 %.
Stool microscopy, urine microscopy and
urine culture examinations were normal.
Abdominal  roentgenography  showed
nonspecific findings. Abdominal
ultrasonography (USG) and computed
tomography (CT) examinations revealed
diffuse thickening of intestinal segment
wall from umblicus to pelvic region level
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with inflammatory findings in the neigbour
mesenteric  fatty plans and an
enterocutaneous fistula in the umbilicus.
Radiological findings suggested possible

complicated Chron’s disease,
intraabdominal mass or enterocutaneous
fistula (Figure 1, 2).

Figure 1. View of Urachal Cyst (White Arrow) in Abdominal Computerized Tomography

Figure 2. View of Meckel’s Diverticulum Junction Urachal Cyst (White Arrow) in
Abdominal Computerized Tomography

Laparotomy was carried out with a
suspicion of complicated Crohn's disease,
intrabdominal mass and enterocutaneous
fistula formation. The abdomen was
entered with partial upper and lower
umbilical incisions to confirm the
pathology. During further exploration it
was found that the MD was entered and it
was perforated into the UC (Figure 3). The
reason we thought of it as MD was that, it
was originated from the mesenteric side of
ileum 80 cm proximal to the ileocecal valve.
Intestinal contents were observed in the UC

and throughout the umblicus. The patient
underwent Meckel's diverticulectomy with
sparing of adjacent bowel, resection of UC
and umblical enterocutaneous fistula tract.
The UC formation lying between the
umbilicus and bladder was excised and
ligated toward the bladder side. The
resected specimen is presented in Figure 4.
A drain was placed in the right paracolic
space. No complication occurred during the
postoperative  follow-up period. The
patient was discharged on the sixth post-
operative day.
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Figure 3. Peroperative View of Meckel’s Diverticulum (Black Arrow) Penetrated and
Perforated into the Urachal Cyst (White Arrow)

Figure 4. View of Resected Urachal Cyst (Long White Arrow), Enterocutaneous Fistula
Tract (Short White Arrow) and Perforated Meckel’s Diverticulum (Black Arrow)
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A histopathological examination of the
specimen revealed a focal ulcerated area in
the small intestinal mucosa with intense
inflammation, gastric ectopic tissue in MD,
mucosal ulceration adjacent to the
diverticulum, submucosal edema in small
intestinal tissue, acute inflammatory
infiltration in serosa and fibroadipose
tissue in the UC.

Discussion

Meckel’s diverticulum was first described
by Fabricus Hildanus in 1598, but it derives
its name from Johann Friedrich Meckel,
who well explained its anatomy and
embryologic origins in 1809 (9,16).
Meckel’s diverticulum is a remnant of
omphalomesenteric or vitelline duct and it
connects the growing embryo's midgut to
the yolk sac during early development (17).
Normally, the allantois and upper portion
of the bladder become obliterated during
the sixth to eighth weeks of gestation and
are postnatally represented as a thick
fibrous band (ie. urachus) that connects
umbilicus and bladder (1,15,18). Failure of
the omphalomesenteric duct involution,
either partial or complete, can result in
various abnormalities, including patent
omphalomesenteric duct,
omphalomesenteric fistulas, enterocysts
and MD both with and without fibrous
bands connecting them to the umbilicus (1,
19, 20).

The position of MD according to the small
intestine is variable, but it typically arises
from the anti-mesenteric surface of ileum
within 90-100 cm distance from ileocecal
valve in 90% of cases and MD is a true
diverticulum that contains all layers of the
intestinal wall (21-24). MD has a separate
mesentery and its vessels arise from the
ileal vascular network. Our patient had MD
arising from the mesenteric side of the
ileum and was located 80 cm proximal to
the ileocecal valve (Figure 3).

The lifetime incidence of MD to be
presented with symptoms is 4-6.4% (8,
25). A comprehensive study made on
patients with symptomatic MD displayed
that 40% of them show symptoms before
10 years old (26). Most MD’s are found

incidentally by autopsy, laparotomy or
barium studies. MD complications most
often result from ectopic tissue or bands,
either umbilical or mesodiverticular (27,
28). Clinical manifestations of MD are
various such as abdominal pain, vomiting,
tarry or currant-jelly stool and palpable
mass.

The complications of MD include
ulceration, gastrointestinal hemorrhage,
intussusception, intestinal obstruction,
volvulus, diverticulitis, perforation, acute
intraabdominal inflammation, Littre hernia
(Meckel's diverticulum within an inguinal
hernia sac) and, although very rarely,
vesicodiverticular fistula and tumors
(carcinoid tumor, sarcoma, stromal tumor,
carcinoma, adenocarcinoma and
intraductal papillary mucinous adenoma of
the pancreatic tissue), (5, 18, 28, 29). The
usual complications of MD in adults are
obstruction (14-53%) secondary to
intussuception or volvulus, ulceration
(54%), diverticulitis and perforation. It is a
common  complication that fistula
formations are found between other hollow
organs among colonic diverticular diseases;
however, the fistula with MD is an
extremely rare complication (29, 30). The
literature concerning fistula related to MD
included an enterocolonic fistula, a
vesicodiverticular fistula, ileorectal fistula
and MD with fistula-in-ano (29-34). The
fistula formation is related to the
inflammation in MD and progression to the
adjacent visceral organ (29). Although the
clinical, pathological and radiological
features of the complications of MD are
well known, the diagnosis is difficult to
establish preoperatively.

Complications arising from MD usually
occur at young age and the reason of the
symptoms is generally an ectopic tissue
present in the diverticulum. Heterotopic
gastric and pancreatic mucosa are
frequently found histologically within the
diverticula patients with symptoms. Up to
sixty percent of MD contain heterotopic
mucosa and of these more than 60%
contain gastric mucosa. Other heterotopic
tissues include pancreatic acini, Brunner’s
glands, pancreatic islets, colonic mucosa,
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endometriosis and hepatobiliary tissue (35,
36).

Urachus is a normal embryonic remnant of
the primitive bladder dome. It generally
exists as a fibrous cord extending from the
dome of the bladder to the umbilicus
(37,38). Normally the lumen obliterates
and becomes a fibrous tract during
embryologic development. An urachal
anomaly occurs when obliteration is
incomplete with left persistent lumen. This
can occur along the whole tract, resulting in
a patent urachus; or it can occur along a
part of the tract creating an urachal sinus,
cyst or vesicourachal diverticulum (37, 39).
Data combined from large series shows the
most common type of urachal anomaly to
be cysts (45%), followed by sinuses (37%)
and patent urachus (16%), (40). Screening
studies have shown that some urachal
anomalies are asymptomatic; however, the
majority are symptomatic and present
clinically with leakage, signs of infection or
a palpable mass.

Urachal cyst formation can be observed in
various clinical presentations. These are
calcification of the cyst wall, acute
abdominal pain secondary to hemorrhage
into the cyst, intraabdominal rupture
leading to peritonitis, calculus formation
within the cyst, urachal mass secondary to
infected suture granuloma or appendiceal
abscess, or spontaneous rupture without
infection (41-46). Most UC’s are generally
infected and the responsible
microorganism is usually Staphylococcus
aureus (47). Furthermore, infected UC can
be radiologically mistaken for MD (48). But
formation of enterocutaneous fistula from
umbilicus after the penetration and
perforation of MD into UC have not been
reported yet.

The preoperative diagnosis of MD is
difficult to establish. Less than 10% of it is
diagnosed before surgery (49). Abdominal
ultrasonography and CT are very important
in the diagnosis and differential diagnosis
of UC. But these can sometimes be
misleading as were in our case and can
spare the definite diagnosis. Concerning
abdominal CT scans appendicitis, Crohn's
disease, ileal diverticulitis and infected

urachal duct cysts must be thinked of in the
radiological differential diagnosis of MD
(16, 50). Radiological findings for our
patient (ie. abdominal CT) were consistent
with complicated Crohn's disease,
intrabdominal mass and enterocutaneous
fistula formation with the first more likely
to be (Figure 1-2).

Conclusion

In conclusion, the diagnosis and treatment
of the coexisting MD and UC is not easy
because of the rareness of these diseases
and the atypical symptoms at presentation.
Because of the variable clinical
presentation, uniform guidelines for
evaluation and treatment are lacking. The
umbilical enterocutaneous fistula
formation may result from a variety of
congenital and acquired pathologies, some
of which may be life threatening. The
knowledge of developmental anatomy of
the umbilicus provides a basis for
formulating an approach to evaluation,
diagnosis and treatment of these
conditions. Laparotomy can be useful for
making an accurate and prompt diagnosis
of MD and UC. Surgical treatment involves
excision or radical exstirpation to prevent
early and Ilate complications. General
surgeons should be aware of this rare
possibility to avoid misdiagnosis and life
threatening complications.
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