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Abstract 
Purpose: In this work we have described our experience with repair of patent omphalomesenteric duct 

(POMD) by applying of stapler.  
Methods Between January 2005 and December 2012 we have performed 4 cases of the 

omphalomesenteric duct repaired through laparoscopy. A stapled resection was accomplished using the 
linear endoscopic stapler ATW35 with 2.5-mm staples (Ethicon Endo-Surgery, Cincinnati, OH). The 
operative report and postoperative outcomes were registered.  
Results All patients were newborns. There were 2 boys and 2 girls. The age of patients was ranged from 

3 till 10 days of life. All patients were full-term and their weight of the body was ranged from 3200 to 
3800 grams. The postoperative course was uneventful in the all patients. All the bowels after resection 
were fully functional at the end of the study. 
Conclusion The advantages of this technique are the operative time reduction and  the 100% removal of 

an intestinal mucosa after an eversion of the Pomd.  
Key words patent omphalomesenteric duct, laparoscopy, newborn, endoscopic stapler 

Introduction 

A patent omphalomesenteric duct (POMD), or 
vitelline duct, is a form of umbilical remnant 
with a communication between the umbilicus 
and ileum that requires surgical resection. Open 
surgery was used long time as an effective 

method to treatment of POMD [1, 2, 3]. We 
report 4 cases of vitelline duct treatment with a 
new “double-click” laparoscopic technique. The 

omphalomesenteric duct was followed up to the 
junction with the small intestine and resected 
intra- and extraabdominally with usage of 

endoscopic articulating linear stapler. 

Material and methods  

Between January 2005 and December 2012 we 
have performed 4 cases of the 
omphalomesenteric duct in newborn repaired 
through laparoscopy with using articulated 
version of endoscopic linear stapler ATW35 
(Ethicon Endo-Surgery, LLC Guaynabo, Puerto 
Rico, USA). The ethical committee of the Irkutsk 
Pediatric Hospital approved this study. All 
patients were referred to the surgeon for 
intermittent faecal umbilical discharge since 
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Figure 1: Position of the laparoscopic ports 

 

 

Figure 2: Creation of the first click of stapler for 

intra-abdominal resection of Pomd  

 

birth. The clinical examination showed a 
protrusion of intestinal mucosa from the 
umbilicus with a central, nonvascular lumen 
from which the faecal discharge was produced. 
Fistulography through the orifice visualized a 
POMD and small intestine. The surgical 
correction took place on next day. The standard 
preoperative therapy included intravenous fluid 
infusion and correction of the acid-base status.  
Preoperative antibiotic prophylaxis was 
administered. Laparoscopic instruments were 
established to the abdominal cavity through three 
ports (Figure 1):  two instrumental ports (first in 

left subcostal area - 12 mm for endoscopic 
stapler, second in left iliac fossa – 3 mm for 
endoscopic grasper) and one 5 mm optical port 
in right subcostal area. The omphalomesenteric 
duct was followed up to the junction with the 
small intestine, where a resection of the duct was 
performed by endoscopic linear stapler (first click 
– Figure 2). The fistula was evaginated from 
abdominal cavity through umbilicus using 
laparoscopic forceps and removed at the basis by 
same stapler too (second click – Figure 3). The 
fascial incisions were closed using absorbable 
suture. Upon reaching ad libitum feeds, patients 

were discharged to home with a standard 

instruction set and 2 week, 1 month, 6 month 
follow-up with the operating surgeon. 

Results 

All patients were newborns. There were 2 boys 
and 2 girls. The age of patients was ranged from 
3 till 10 days of life. All patients were full-term 
and their weight of the body was ranged from 

3200 to 3800 grams. The mean operative time 

was 45, 0 min (range 35-55 min). We did not 
compare the laparoscopic patients with patients 
who underwent open surgery due to the limited 
number of observations. The postoperative 
period was uneventful, and the patients were 
discharged from hospital on the average on 
postoperative day 3. A light superficial umbilical 
infection was observed in one patient on 
postoperative day 5, which resolved with regular 
dressings. There were found an ectopic mucosa 
in the two resected segment and a normal 
intestinal structures without ectopic tissue in two 
other remnants, which were confirmed by 

pathologic examination. The postoperative 
course was routine in all the patients. There were 
no intra- and postoperative complications. We 
had no intestinal leak or bleeding. We observed 
that the umbilical remnants and staples fell away 
in 5-6 days, leaving absolutely invisible scar. At 
follow-up bowel function was perfect in all 
operated patients. The infants were free from late 
postoperative complications such as stricture, 
bleeding and failure in the area of gut resection. 
Good intestinal transit and absorption were 

observed in these patients. 

Discussion 

Familiarity with umbilical cord anatomy is 
necessary to understand the abnormalities related 
to its remnants [4]. The omphalomesenteric duct 
appears very early in embryonic life as long, 
tubular structure that connects the midgut to the 
yolk sac. The vitelline duct normally regresses 
during the 5th - 9th week of development, leaving 
a solid cord that runs from the ileum to attach to 
the umbilicus, called the omphalomesenteric 
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Figure 3: Complete extraperitoneal resection of 

the vitelline duct  (second click) 

 

duct. If the lumen of the omphalomesenteric duct 

has not completely disappeared at birth, various 
abnormalities can result: (A) a fistula between 
the ileum and the umbilicus that is completely 

patent; (B) a sinus, with a partially  patent 

lumen; (C) a cyst, whose intermediate  portion is 

patent; or (D) a diverticulum, whose enteric 
portion is patent (i.e., Meckel diverticulum). The 
first anomaly is very rare. It is observed in 
approximately 15% of the omphalomesenteric 
duct anomalies [5]. It usually is diagnosed during 
infancy. Adult presentations are extremely rare 
[6]. Bleeding, obstruction, and perforation are 
frequent complications of omphalomesenteric 
duct anomalies [7]. The symptomatic 
presentation of omphalomesenteric duct 
anomalies decreases with age [5]. The primary 
clinical characteristic of this anomaly is a 
feculent umbilical discharge. Although all cases 
of POMD are symptomatic, without intestinal 
prolapse or fecal discharge, the condition may be 

misdiagnosed as an umbilical granuloma [8].  

This anomaly is treated only surgically, and 
treatment is recommended in all cases after 
diagnosis. A POMD requires surgical resection 
because of the possible complications such as 
infection of the umbilicus, bleeding from the 

protruded intestinal mucosa, prolapse of the 
intestine, strangulation ileus, and the potential 
for malignancy [1, 9, 10]. Usually, a laparotomy 
is necessary for resection of the POMD. Most 
resections have been performed through a 
transverse infraumbilical incision, a transverse 
supraumbilical incision, or laterally or vertically 

extended incision in addition to the 

circumumbilical approach [2, 9, 10, 11]. 
However, these approaches produce a large, 

invasive operative wound. 

To minimize both invasiveness and the length of 
the wound, a transumbilical approach was 
chosen via a circular incision around the 
mucocutaneous junction, as recommended by 
Shaw [12]. Wedge resection of the connection to 
the intestine and the umbilical plasty were 

performed without difficulty.  

Limited reference to laparoscopic treatment of 
the umbilical intestinal remnant is revealed in the 

literature. Recently, laparoscopic techniques for 
diagnosis and treatment of symptomatic 
Meckel's diverticulum have been described [13]. 
At present, probably most pediatric surgeons 
would use laparoscopy mainly to establish the 
diagnosis but remove the Meckel's diverticulum 
in an open technique with exteriorization of the 
diverticulum through an enlarged umbilical 
incision and stapler resection [14] or use of the 
endoloops [15], while others would attempt to 

stay purely with laparoscopic technique [16, 17].  

We didn't find of the description of purely 

laparoscopic method of treatment of patent 
omphalomesenteric duct in newborns in 
literature. Although successful laparoscopic 
division of the omphalomesenteric ligament in 
two adults patients had been reported [18].  
Nursal et al., [19] reported a first case of pure 

laparoscopic resection of symptomatic POMD in 
adult. We demonstrate the first newborns with 
detected a patent omphalomesenteric duct, 

which was successfully resected by laparoscopy. 

The role of stapling devices in surgery has 
continued to expand. In adults the safety and 
efficacy of stapled intestinal anastomosis have 

been extensively documented since 1978 [20]. In 
pediatric practice gastrointestinal staplers were 
applied traditionally and double-stapled 
anastomotic technique performing of anatomic 
side-by-side functioning as end-to-end 
anastomosis was used. Several studies have 
described the use of staplers in children for the 
treatment of Hirschsprung disease [21], 
appendectomy [22], and intestinal lengthening 

procedures [23].  
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There are four articles describing the use of 

intestinal stapler in infants for bowels join [24-
28]. In 1995, Powell [24] published a series of 
seven newborns with a mean age of 72 days and 
a mean weight of 3.7 kg. Although the 
superiority of stapled anastomosis in newborns is 
not proven yet over hand-sewn anastomosis, it 
has definitely facilitated the ease of doing the 
procedure. Another benefit of stapler 
anastomosis is clear decrease in operative time. 
This may be particularly important in small, 
premature infants. Our previous publication [28] 
confirmed efficacy of the stapled anastomosis in 
neonates by the shorter operative time with 

saving equal time to full enteral feeding and 

length of hospital stay.   

The present study further validates the use of the 
stapled laparoscopic resection for POMD in 
neonates. This technique is simple, safe, and 
does not require special laparoscopic skills. We 
did not observe complications after operations 
and short-term follow-up. We concluded that the 
age and size of patients are not the limiting 
factors for using of gastrointestinal staplers for 
resection of patent omphalomesenteric duct. The 
advantages of this technique are the operative 
time reduction and  the 100% removal of an 

intestinal mucosa after an eversion of the 
POMD. The nearest future will show viability of 

this method. 

Conclusions 

Laparoscopic management of POMD with usage 
endoscopic articulating linear stapler is safe, 
effective minimally invasive surgical procedure. 
This report is the first to describe hybrid “double-
click” laparoscopic approach for treatment of 
omphalomesenteric duct in newborns.  
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