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The vitellointestinal duct (VID) is an embryological remnant of the vitelline duct, a struc-
ture that connects the developing fetus to the yolk sac and is responsible for the nutritional
support of the fetus during the early embryological days. The VID usually gets obliterated
by the fifth to ninth week of gestational age after the establishment of placental nutrition.
The patent VIDellointestinal duct is a relatively rare congenital condition that occurs in
approximately 2% of the general population, with the most common presentation being
Meckel’s diverticulum. Complete patency is rarer, occurring in 0.1% of the general popula-
tion. The complete persistence of the VID results in enterocutaneous fistula, and the pre-
sentation may vary, ranging from cutaneous manifestations like skin lesions, granulomas,
abscesses, or umbilical discharge to abdominal symptoms including acute abdominal pain
and hematochezia. Some patients are even asymptomatic and are detected incidentally. We
present a rare case of complete patency of the VID in a 30-year-old adult male presenting
with acute periumbilical pain. Imaging findings guided the diagnosis, and surgical resection
with histopathological examination further confirmed the condition.
© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

between the fifth and ninth weeks of development, leaving a
solid cord from the ileum to the umbilicus [1]. VID anomalies
in children are a group of entities that result from complete

The vitellointestinal duct (VID), or an omphalomesenteric
duct, appears as a long, tubular structure at the beginning of
embryonic life. It connects the midgut to the yolk sac during
the third week of fetal development. It typically regresses
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or partial lack of obliteration of the duct [2]. Meckel’s diver-
ticulum is the most common form due to partial obliteration
of the VID. It is present in 2% of the population and is known
to be one of the most common congenital gastrointestinal
anomalies [3,4]. Less commonly, other anomalies that occur
due to failure of involution of the VID include omphalome-
senteric fistula, enterocyst, or umbilical polyp. Of all the
anomalies of the VID, complete patency is the rarest, oc-
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curring in less than 0.0063%-0.067% of the population. The
condition is most commonly diagnosed within the first few
years of life, with a slightly increased incidence in males [5-7].

Symptoms usually occur during the first decade of life at
an average patient age of 2.5 years. According to a review of
experiences at the Mayo Clinic, the length of the diverticulum
directly correlates with the presence of symptoms. Patients
with a diverticulum length of more than 2 cm in length
are more likely to be symptomatic [3,8]. This malformation
has various manifestations and can be difficult to diagnose
initially. The patient might show symptoms of the acute
abdomen including abdominal pain due to inflammation,
hematochezia or Malena, intussusception, obstruction, bowel
prolapse, and perforation. Hemorrhage is the most common
complication of Meckel’s diverticulum. Cutaneous mani-
festations of completely patent omphalomesenteric duct
include umbilical mass, granulation tissue, or discharge [6,7].
Published reports also show neoplasms may develop in om-
phalomesenteric duct remnants, indicating controversy for
resection in asymptomatic patients [9]. Surgical intervention
is recommended for persistent symptoms associated with
persistent VID [6]. We present a case of complete patency of
omphalomesenteric duct in 30-year-old male who presented
in the emergency department as an acute abdominal pain,
and was diagnosed radiologically via a computed tomography
(CT) scan and was managed surgically.

Case presentation

A 30-year-old male presented to the emergency department
with acute periumbilical pain that had been ongoing for 8
hours. The pain was localized in the periumbilical region, was
insidious on the onset, and was nonradiating, with no aggra-
vating or relieving factor. It was accompanied by nausea and
2 episodes of vomiting. The patient had no history of smoking
but was a social drinker. There were no changes in bowel and
bladder habits, and the past medical history was unremark-
able.

Upon examination in the periumbilical area, tenderness
was observed along with guarding and rigidity. Laboratory
tests revealed mild leukocytosis, while serum amylase and
lipase levels were within normal ranges. An ultrasound was
performed, which showed a hypoechoic lesion underneath
the umbilicus. Subsequently, a CT scan revealed a tubular
structure approximately 6-7 cm long, originating from the an-
timesenteric border of the distal ileum and extending to the
umbilicus. The CT scan also revealed wall enhancement, sig-
nificant fat stranding in the surrounding area, and a trace
amount of free fluid. Additionally, several mesenteric lymph
nodes were prominently enhanced, with the largest measur-
ing 12 x 8 mm (Figs. 1-4). The tubular lesion is shown in the
supplemental video of the manuscript.

The patient was scheduled for surgery after a preliminary
diagnosis of an inflamed patent omphalomesenteric duct was
established on the basis of the findings. During the proce-
dure, the communicating duct was found to be approximately
12.5 cm from the ileo-colic junction. A wedge excision of the
duct was performed, and the ileum was repaired in 2 layers.

Fig. 1 - Noncontrast axial CT image shows awell-defined
lesion with acentral cystic area underneath the umbilicus.
No calcifications or fat component (shown by red arrow).

Fig. 2 - Contrast axial CT image shows a well-defined
peripherally enhancing lesion underneath the umbilicus
(shown by red arrow).

Fig. 3 - Sagittal noncontrast CT image shows tubular lesion
beneath the umbilicus extending inferiorly (shown by red
arrow).

The surgery proceeded uneventfully, and the patient was dis-
charged the following day. The excised tissue was sent for
histopathological examination, which revealed the presence
of intestinal lining consistent with a persistent VID. Addition-
ally, gastric and duodenal heterotopia were observed in some
areas, as depicted in (Figs. 5 and 6).
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Fig. 4 - Sagittal contrast CT image shows the wall
enhancing tubular lesion (shown by the red arrows).

Fig. 5 - Gastric heterotopia (gastric gland shown by red
arrow).
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Fig. 6 — Small intestinal lining (shown by red arrow).
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Discussion

The VID is an embryological vestige that establishes a con-
nection between the fetus and the yolk sac, playing a pivotal
role in early nutritional support. Typically, it undergoes involu-
tion and ceases to exist during the fifth to ninth week of ges-
tation [3,10]. Numerous congenital abnormalities have been
documented, categorized according to the extent and location
of the remaining patent duct between the antimesenteric bor-

der of the ileum and the umbilicus. These anomalies comprise
a diverticulum, omphalomesenteric fistula, omphalomesen-
teric cyst, and a fibrous band connecting the umbilicus and the
ileum [3]. Complete patency of the duct is a rare phenomenon
that occurs only in 0.1% of individual, often occurring in new-
borns than adults, as reported by Kohn et al. A systematic re-
view also reported just 2.5% of cases of patent VID in persons
over 18. Though rare, there are incidences that have been re-
ported in the adult population as well, according to the World
Journal of Gastroenterology [7]. In our case, we encountered a
remarkable rarity in terms of the complete persistence of the
duct and the patient’s age.

In relation to the symptoms, patent VID manifests with
various symptoms, such as abdominal pain, rectal bleeding,
intestinal obstruction, umbilical drainage, and umbilical her-
nia. These symptoms tend to be age-dependent and typically
emerge before the age of 4 years. Approximately 40% of af-
fected children exhibit symptomatic lesions, similar to the
finding of the study by Vane et. al. where 85 children out of
217 were found to have symptomatic lesions, 28 of them had
rectal bleeding, and 28 of them had intestinal obstruction. This
anomaly is generally asymptomatic in adults [11,12]. However,
the finding of the patient reported by Mohannad et al. con-
trasts with the statement as their patient was a 34-year-old
adult with recurrent symptoms of vague abdominal pain for
a few hours that resolved on its own. Their patient was later
found to have a small bowel obstruction and midgut volvu-
lus associated with the patent VID [13]. Similarly, our patient
also had symptoms of abdominal pain for 8 hours, along with
nausea and vomiting, which defies the usual norm. Our pa-
tient, nevertheless, had none of the other features like rectal
bleeding, umbilical drainage hernia, or other obvious obstruc-
tive symptoms.

Patent VID is commonly a difficult initial diagnosis [12]. It is
seldom possible to clinically diagnose these conditions. Also,
such a diagnosis is not something one anticipates encounter-
ing during clinical practice, let alone an unusual presentation
in an adult [7]. Itis hence no surprise that pre-operative diag-
noses of these conditions have been reported to occur in less
than 10% of cases. These findings of Meckel’s diverticulum or
the patent VID are often times incidental findings during ab-
dominal imaging or surgeries [2]. Thus, imaging is crucial in
diagnosing the condition, specifically high-resolution imaging
such as CT and contrasting techniques. These imaging modal-
ities are particularly valuable for locating and surgical plan-
ning [12]. It is, therefore, crucial for radiologist to be vigilant
for the findings of the condition though rare. However, it is
equally important for surgeons to rule out VID-related condi-
tions in patients undergoing surgical evaluation for chronic
abdominopelvic pain whose imaging findings are inconclu-
sive. Our patient had presented with an acute abdomen, so
ultrasonography (USG) of the abdomen was done as a first
line of imaging investigation. However, the diagnosis of these
anomalies is seldom reliant solely on USG findings. Widni
et al. asserted that USG lacks accuracy in distinguishing true
negatives from false positives when diagnosing urachal rem-
nants. Nonetheless, when performed by skilled physicians, it
can still play a significant diagnostic role in detecting these
types of anomalies and is capable of showing the communi-
cating air-filled tubular structure between the small bowel and
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umbilicus [3,14]. In the case of our patient, USG showed no ab-
normality, thus, CT of the abdomen was opted as the next
imaging modality, which revealed a tubular structure, 6-7 cm
in length arising from the antimesenteric border of the distal
ileum extending to the umbilicus. As the evidence supports,
the diverticulum longer than 2 cm is symptomatic, which is
also the case with our patient.

Surgical correction of the defect is the mainstay of man-
aging patent VID, where open and laparoscopic approaches
have been attempted successfully. Delays in surgical correc-
tion of these malformations have been related to abdomi-
nal complications such as constricted hernias, bowel perfo-
ration, hemorrhage, and tissue infections [12]. Though small
intestine obstruction due to patent VID, particularly in adult
patients, is extremely rare, with very few cases reported in
the literature, it is considered a surgical emergency [11,15].
Our patient also underwent laparoscopy-assisted resection of
patent VID with wedge ileal resection with ileal repair with ap-
pendectomy. The tissue sent for histopathological examina-
tion showed the presence of intestinal lining consistent with
a patent VID. Additionally, gastric and duodenal heterotopia
were observed in the tissue section of our patient. It is impor-
tant to note that not all the cases of the VID would show the
same histopathological features as depicted by a case of a 61-
year-old male in a study done by Junior et al. [12], which shows
no such features of heterotypia.

The condition of patent VID is due to the failure of their
obliteration during development. These conditions are very
rare to be found in adults, but it would be reasonable to put
in congenital anomalies as a differential going into the defini-
tive investigations after initial assessments fail to reveal no-
table common pathologies. The nearest possible differential
for this case would be a postoperative sinus or fistula and
urachal remnant. History of surgery and open sinus tract from
the skin surface can differentiate from VID and its course to
the apex of urinary bladder can identify the urachal remnant.
Emergent management might be necessary at times. The radi-
ologist and the surgeons need to coordinate for the condition
to be sought.

Conclusion

In conclusion, our report highlights the rare occurrence of
complete patency of the VID in an adult with acute perium-
bilical pain. High-resolution imaging, such as CT, plays a cru-
cial role in diagnosis and surgical planning for this condition.
Collaboration between radiologists and surgeons is essential
in identifying and managing such uncommon anomalies. Fur-
ther research is needed to enhance our understanding of this
condition in adults with atypical abdominal presentations.

Patient consent

The authors claim that there is no personal information in this
report that might be used to identify the patient. Written, in-
formed consent was obtained from the patient.

Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.radcr.2024.01.003.
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