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Abstract
The nutrition source of developing embryo at early stages is the omphalomesenteric duct which obliterates latter. Failure of this
obliteration process brings on omphalomesenteric remnants. Appendix anomalies, which include appendix duplications, are very
rare. Usually severe intestinal, genitourinary and vertebral anomalies coexist with appendix duplications. The aim of this study is, to
present a case of an infant who underwent surgery for operative repair of an omphalomesenteric remnant (omphalomesenteric fistula),
and appendix and caecum duplication was diagnosed during surgery, to review the classification of appendix duplications and to call
attention to coincidence of omphalomesenteric remnants and other congenital anomalies.
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Introduction
The omphalomesenteric duct, which provides nutrition to the embryo at the early stages of development, separates from the
intestine between the 5th and 7th weeks of gestation and is obliterated. Partial or complete failure of this obliteration process
results in omphalomesenteric remnants and occurs in approximately 2% of new-borns [1]. Omphalomesenteric remnants include
Meckel’s diverticulum, omphalomesenteric fistula, omphalomesenteric sinus, omphalomesenteric cysts and congenital bands.
Appendix anomalies including appendix duplications are very rare and found between 0.004% and 0.009% incidentally during
appendectomies [2-4]. Appendix duplications are classified with the modified Cave-Wallbridge Classification and serious
intestinal, genitourinary and vertebral anomalies can accompany these duplications [5-7].
In 2014 Panda, et al. reported a case with coexistence of Meckel’s diverticulum and appendix duplication but coexistence of
omphalomesenteric fistula and appendix and caecum duplication (Type C appendix duplication) have not previously been
reported in the literature [8].

Case Report
A 22 day-old male infant was referred to our clinic with faecal discharge from their child’s umbilicus. He was born after 38 weeks
of gestation vaginally. He weighted 2950 grams and his total height was 59 cm at birth. The pregnancy period of his mother was
uneventful and the patient had no family history of congenital malformations. On his physical examination icterus and prolapse
of a mucosal lumen with faecal discharge from the umbilicus was noticed. Length, width and depth of the prolapsed mucosa were
1x1x0.4 cm respectively. Other physical examination findings were normal (Figure 1).
The infant was diagnosed with an omphalomesenteric fistula and an operation was decided. Preoperative laboratory results of the
patient were normal except hyperbilirubinemia (total bilirubin: 11.19 mg/dL).
During exploratory laparotomy, a fistula between ileum and umbilicus was found at 80 cm proximal from terminal ileum
(omphalomesenteric fistula). On further exploration appendix and caecum duplications were discovered (Figure 2). Sizes of the
appendixes were 2x0.3 cm and 1.5x0.2 cm and length of the duplicated caecum was 2.5 cm. According to modified Cave-Wallbridge
classification this presentation corresponded precise to type C appendix duplication. No additional congential anomalies were
discovered within the abdominal cavity. The connection of the omphalomesenteric fistula with umbilicus was dissected and wedge
resection and anastomosis were performed to the ileal connection of the fistula. The excised omphalomesenteric fistula was sent for
histopathological examination. No surgical intervention was performed to appendix and caecum duplication as no complications
were discerned about them. An aesthetic appearance was given to the umbilical pit and the operation ended without complication.
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Figure 1: Prolapse of a mucosal lumen with faecal discharge from umbilicus noticed

Figure 2: Omphalomesenteric fistula with appendix and caecum duplication noticed. (Colon is not clearly
seen in this picture)

The patient’s postoperative period was uneventful and the patient was discharged on the 7th day after surgery. No genitourinary or
vertebral anomaly was detected upon postoperative observation of our patient. The histopathological examination of the excised
tissue reported as a chronic inflammatory omphalomesenteric duct.

Discussion
In the developing embryo, the omphalomesenteric duct connects the yolk sac to the gut and provides nutrition until the placenta is
established. After the placenta occurs this duct attenuates, separates from the intestine and is obliterated totally between the 5th and
7th weeks of gestation [1]. Failure of this process results in omphalomesenteric remnants. The most common omphalomesenteric
remnant is Meckel’s diverticulum [1]. Nonetheless, omphalomesenteric fistula, sinus, cysts and congenital bands are the other
omphalomesenteric remnants [9].
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Clinical presentation of omphalomesenteric fistula is mostly a faecal drainage from the umbilicus as in our case [10]. Diagnosis and
treatment of omphalomesenteric remnants are very important because of the possibility of severe, life-threatening complications
like volvulus and intestinal herniation.
It has previously been reported that omphalomesenteric remnants may be associated with umbilical hernia, intestinal atresia,
cardiac malformations, cleft lip and palate and exomphalos, but these coexistences are very rare and limited with only a few
cases in the literature [1,11]. Although these accompaniments are very rare, a detailed physical examination of patients with
omphalomesenteric remnants is very important and if a patient has symptoms or findings independent from omphalomesenteric
remnants additional pre-operative workup must be done with these anomalies in mind. Also, surgeons must be mindful of
coexisting intraabdominal anomalies during surgery of patients with omphalomesenteric fistula.
Appendix duplication is an extremely rare congenital anomaly and less than 100 cases have been reported in the literature till
now [3,8]. Appendix duplications were first classified by Cave in 1936 based on their anatomical locations and in 1963 Wallbridge
modified this classification [12,13]. This classification system also ‘enriched’ by Biermann in 1993 [8]. The most frequently utilized
classification system of appendix duplications is the modified Cave-Wallbridge classification. More recently, cases that do not fit
into this classification have been described as ‘‘horseshoe appendix’’ and ‘‘triple appendix’’ [14-16].
Most of the appendix duplications which have been diagnosed in childhood were accompanied by intestinal, genitourinary and
vertebral anomalies [5-7]. These anomalies usually accompany type B1 and C appendix duplications [15,17-19]. There isn’t enough
data to explain the cause of this coincidence yet. This paper reports an omphalomesenteric fistula accompanying type C appendix
duplication.
For type A and type B duplications some surgeons suggest appendectomy for both appendixes to avoid diagnostic confusion but
some don’t because most of appendix duplications remain silent for a life time. It is difficult to find caecum duplication alone
in the literature so there isn’t a consensus regarding the need for surgical management about this issue, but the recommended
treatment of intestinal duplications is surgical excision to avoid complications like obstruction, bleeding, torsion and malignity.
In our case, the patient was operated on for omphalomesenteric fistula that may cause life-threatening complications and type C
appendix duplication was found incidentally during this operation. To avoid any enhanced morbidity to a new-born, resection of
duplicated segment that did not inspire a surgical complication was pushed into the background with the plan of further surgical
management.
We couldn’t find a paper in the literature about omphalomesenteric fistula and Type C appendix duplication coexistence and
consequently suggest that this can be identified as a new association. The embryological nature of an omphalomesenteric remnant
and that of a duplicated appendix suggests a common underlying mechanism involving developmental malformation [8].

Conclusion
As a result, surgeons must be mindful of accompanying anomalies when attending to patients with omphalomesenteric fistula. Also,
being aware of the patient having appendix duplication will be instructive for a future intestinal obstruction or acute abdomen.
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