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Abstract

Background: Laparoscopic repair of duodenal perforation using the omental patch is one of the traditional techniques, which
gives better postoperative recovery in patients with little chances of abdominal wound infection. This article is about the technique
used for the laparoscopic repair of the duodenal perforation by Grahams patch with a twist in the conventional technique.
Methods: In Hanging method of duodenal repair first, an intra-corporeal suture is taken at the upper margin of perforation and
both end of the thread is taken out of anterior abdominal wall and duodenum is pulled up. Now under vision the next two par-
allel sutures are passed, thus avoiding the posterior duodenal wall incorporation. Finally omentum flap is used for the closure of
perforation.
Conclusions: The laparoscopic closure of the duodenal perforation by “Hanging Method” is an appropriate Laparoscopic tech-
nique, as “hanging” the anterior wall of duodenum gives us better vision of the posterior wall of duodenum, while taking the suture
through anterior duodenal wall. Further since the gall bladder is retracted there is an easy available working space for intracorpo-
real suturing.
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1. Background

The peptic ulcer disease (PUD) affects 4 million people
worldwide (1). The incidence of PUD has been 1.5% - 3% (2).
Although 10% - 20% of the patients with history of PUD will
complicate, out of this 2% - 14% patient will have perfora-
tion peritonitis (3-5). Patients with PUD perforation car-
ries high risk of mortality and morbidity (6). The life time
incidence of perforation in peptic ulcer disease is 5% (7).
The mortality of perforated peptic ulcer is 1.3% - 20% (8-10).
The day 3 mortality rate is 20% and day 90 mortality rate is
30% (11). The laparoscopic repair of the duodenal perfora-
tion was started in 1990 by Mouret et al. Studies have sug-
gested the better outcome of laparoscopic surgery for the
duodenal perforation, then open surgeries in term of pain,
postoperative recovery and abdominal wound complica-
tions (12). Laparoscopic approach provides better peri-
toneal lavage and better visualization of the peritoneal cav-
ity (13). Laparoscopic approach is limited to the patients
with stable vitals, as it takes a little longer operative time
then open procedure (13). Simple closure with omental
patch has been always the favored method for the emer-

gency procedures. The laparoscopic duodenal perforation
repair give benefit of less post-operative pain, early return
to normal work and less wound infection but at the same
time laparoscopic procedure needs the expertise training,
which limits its wide acceptibilty (14). This article is about
the technique used for the laparoscopic repair of the duo-
denal perforation by Grahams patch with a twist in the con-
ventional technique.

2. Methods

The conventional laparoscopic duodenal perfora-
tion repair included the five laparoscopic port insertion
supraumbilical 10 mm (camera port), left midclavicular
10 mm (right hand working port), right midclavicular
subcostal 5 mm (left hand working port), subxiphoid 5
mm (left lobe liver retraction), left anterior axillary line 5
mm (for stomach retraction). In our method we used one
umbilical 10 mm (camera port), and three 5mm port, one
in right hypocondrium (left hand working port), another
in left hypocondrium (right hand working port) and
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third one in right anterior axillary line (for gall bladder
retraction).

After insertion of the ports peritoneal lavage is started
with normal saline till the affluent is clear. Perforation site
is visualized and flakes around the perforation is cleared.
Gall bladder is retracted using right anterior axillary line
port with a grasper. Vicryl 2-0 thread is used for the perfo-
ration closure and is introduced via 10 mm camera port. An
intra corporeal suture is taken at the upper margin of per-
foration (Figure 1) and needle end of thread is cut and nee-
dle is parked in the anterior abdominal wall. Now using
the Berci transfacial suture passer both end of the thread
is taken out of anterior abdominal wall (Figure 2) and lit-
tle tension is given so that the anterior wall of the duode-
num is pulled up (Hanging Method) and the perforation is
visualized (Figure 3). Posterior wall of the duodenum can
be easily observed after lifting the duodenum up. Under
the vision the next two parallel sutures are passed. This
suture can be taken under vision, thus avoiding the poste-
rior duodenal wall incorporation. The free omentum avail-
able is used for the closure over the perforation. If free
omentum is not available due to adhesions and inflamma-
tory changes then using the harmonic shear the attached
omentum is divided from one side so that vascularity is
preserved on the other side and a flap of omental patch is
created. This omental patch is applied in between the stay
sutures (Figure 4). The hanging sutures are released and
utilized to tie the upper margin of omental patch. Drain
was placed. We have performed 10 cases by this method
and detail statistical data of all the patients is given in Table
1.

Figure 1. Passing the Intracorporeal Suture with Vicryl 2-0

Figure 2. Pulling Out the Suture Vicryl 2-0 Through the Abdomen Wall Using Berci
transfacial Suture Passer

Figure 3. Pulling the Both Sides of Passed Suture Vicryl 2-0 So That Duodenum Hangs
Up in the Air

3. Results

In all cases performed in our institute we used this
technique and mean operating time was approximately 70
minutes. Mean age of our patients was 47.1 years. Nine pa-
tients were male with one female patient and there mean
body mass index was 26.2 kg/m2. Harmonic shear was used
in 5 cases to get free omental flap, because of the high con-
tamination, omentum was adherent to the surrounding
structures. Use of harmonic added to the cost of operation
but it saved time from extra dissection needed to free the
omentum along with undue bleeding. The size of perfora-
tion was estimated and divided into 5 mm, 10 mm, 15 mm
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Table 1. Statistical Data of all the Patients Managed by Laparoscopic Duodenal Perforation Repair by Hanging Method

SR. No. Age, y Sex BMI,
Kg/m2

ASA Day of
Presentation Since
Pain Abdomen

Perf. Size,
mm

Harm-Monic
Used, Y/N

Conta-Minat-
Ion,
Y/N

Diet Start
Day

Opera-Tive
Time, min

Comp-
Lication

Hospit Al Stay,
day

1. 29 M 21 1 2 5 Y Y 3 75 NIL 6

2. 40 M 26 1 1 10 N Y 4 75 NIL 7

3. 38 F 22 2 3 10 Y Y 3 70 NIL 6

4. 35 M 29 1 1 10 N Y 4 60 NIL 7

5. 55 M 32 2 2 15 Y Y 4 90 Pelvic
collection

12

6. 43 M 24 1 1 5 N N 2 55 NIL 4

7. 56 M 30 1 1 10 N N 3 60 NIL 6

8. 44 M 27 1 2 5 Y Y 2 70 NIL 4

9. 70 M 22 3 2 10 Y Y 4 70 NIL 7

10 61 M 29 1 1 5 N N 3 70 NIL 6

TOTAL
MN/MD

MN-47.1 M-
9F-1

MN-26.2 MD-1
(1-3)

MN-1.6 MN-8.5 MN-2.2 MN-69.5 MN-6.5

Abbreviations: MD, Median; MN, Mean.

Figure 4. Creating the Omental Flap Using Harmonic

and the mean perforation size was 8.5 mm. Larger perfo-
ration was associated with a more contamination and in-
flammation around the perforation. We performed one
case with perforation size of 15 mm, oral feeding started af-
ter 4 days. Postoperatively patient developed some pelvic
collection which was dealt with single time aspiration.
Routine analgesics were used in the post-operative period.
Patient was made to ambulate on day 2 of the surgery. Pa-
tients were started an oral diet on day 2 to 4 (mean 2.2 days)
in the postoperative period. The mean hospital stay was
6.5 days. There was no port site wound infection. Post-

operative endoscopy done after 8 weeks follow up was nor-
mal.

4. Discussion

Peptic ulcer perforation is a serious problem in the el-
derly persons and causes major mortality (1, 2). The non-
operative treatment for the duodenal perforation is also ef-
fective. But in the clinical situation with limited resources
the monitoring is quite difficult. There is relative disagree-
ment to the non-operative treatment of duodenal perfo-
ration vs. simple operative closure. The advent of proton
pump inhibitors have reduced the need for surgical inter-
vention in duodenal ulcer disease. Still after so many years,
the rate of complication remains the same. The pharmaco-
logical approach has played role in the treatment of Heli-
cobacter pylori induced recurrence.

The need of surgical intervention is always associated
with some morbidity and mortality. The laparoscopic
surgery for duodenal perforation was started in the year
1990 (12). A systemic review of three randomized control
study in 315 patient comparing the open and laparoscopic
duodenal perforation repair suggested that operative time
for the laparoscopic duodenal perforation repair is less
than the open as contrary to the previous studies but this
study failed to suggest difference in the abdominal septic
complications, pulmonary complications, morbidity, mor-
tality, and reoperation rate (15). A systemic review of 56
studies could not suggest the better technique between
the two open and laparoscopy approach (16). The size of
perforation is a factor for conversion to the open proce-
dure, the rate of conversion is 12.4% in some study (17). The
conversion to open procedure is more when the perfora-
tion size is 9 mm or more (18, 19). The leakage rate and op-

J Minim Invasive Surg Sci. 2017; 6(2):e13964. 3

http://minsurgery.com


Babu A et al.

erative time was also more in laparoscopy group in some
studies (19). There was less need of postoperative analge-
sia and better mobilization of the patient in postoperative
period in laparoscopic approach and the cost of surgery
of open and laparoscopy was almost similar. Recent tri-
als have shown that the patient with Boey score 3 and age
more than 70 years and perforation duration more than 24
hours should undergo open surgery (20, 21). The laparo-
scopic duodenal perforation surgery requires more exper-
tise in laparoscopic skill but at the some medical centre it
is also done by trainee doctors and has produced desired
results (22, 23).

Our technique aims to make this procedure easy and
safe. While doing the laparoscopic intracorporeal suturing
there is always problem of depth perception, loss of 3 di-
mensional vision and small working space during passing
the needle through the tissue (24, 25). This technique of
“hanging” the anterior wall of duodenum gives us better
vision of the posterior wall of duodenum, while taking the
suture through anterior duodenal wall. Further, ince the
gall bladder is retracted there is an easy available working
space for intracorporeal suturing. This procedure can ac-
tually reduce the operative time as the working space for
the intracorporeal suturing is large and the duodenal wall
is in proper traction and can be easily manipulated.

4.1. Conclusion

The laparoscopic closure of the duodenal perforation
by “Hanging Method” is an appropriate Laparoscopic tech-
nique, as “hanging” the anterior wall of duodenum gives
us better vision of the posterior wall of duodenum, while
taking the suture through anterior duodenal wall. Further
since the gall bladder is retracted there is an easy available
working space for intracorporeal suturing. In addition it
give all benefits of minimal access surgery like less anal-
gesic requirement in post-operative period, shorter hospi-
tal stay and also less chances of the abdominal wound in-
fection.

4.2. Limitation

This study lacks randomization and comparison, but
here it illustrates that how we have progressed from case
one to ten in laparoscopic duodenal perforation repair.
The further study is needed before we reach any conclusion
of the benefits of this procedure over conventional tech-
nique.
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