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A b s t r ac t
Background: Inability of gastric contents to go beyond the proximal duodenum is termed as gastric outlet obstruction (GOO). This may be partial
or complete. A multitude of causes, benign/malignant, may lead to GOO of gastric and extra gastric origins. Malignant GOO is a common condition
among locally advanced gastric cancer patients. One of the relative contraindications for surgery is the presence of advanced malignancy; in
these cases, in which life expectancy may be limited to a few months, palliative surgical measures may improve the quality of life. The role
of the laparoscopic approach in the treatment of GOO is under investigation and may represent a valid form of therapy with low morbidity.
Materials and methods: This was a retrospective study conducted in the Department of General Surgery, Government Medical College, Srinagar,
from May 2018 to May 2019. A total of 35 patients who were diagnosed as cases of non-operable malignant GOO were included in the study.
All patients underwent laparoscopic stapled gastrojejunostomy after diagnostic laparoscopy. This study was aimed at operative time, time for
making anastomosis, hospital stay, return of bowel sounds, and postoperative complications.
Results: Mean age of patients in our study was 66.8 years with male predominance. Mean operative time was 94.35 minutes with a mean time
of 20.4 minutes for making stapled anastomosis. Mean hospital stay, return of bowel sounds, and resumption of orals were 7.9, 2.28, and 3.85
days, respectively. Bleeding from the anastomotic site was noted in three patients and anastomotic leak was noted in one patient.
Conclusion: Laparoscopic stapled gastrojejunostomy is a viable option for palliation in advanced cases of non-operable malignancies leading
to GOO. It is associated with less operative times and less immediate postoperative complications. However, further studies are needed before
laparoscopic stapled gastrojejunostomy is taken up as a standard for non-operable cases of malignant GOO.
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Introduction
Inability of gastric contents to go beyond the proximal duodenum
is termed as gastric outlet obstruction (GOO). It is a misnomer
encompassing numerous cases of gastric or extra-gastric disease,
rather than an isolated gastric disease. It may be partial or
complete.1–3 The incidence of GOO is not precisely known. The
major cause of GOO was peptic ulcer disease (PUD) till the discovery
of proton pump inhibitors and Helicobacter pylori, which has
resulted in fewer cases of PUD presenting with GOO (<5%). In the
modern era, the major cause is known to be malignancy, especially
in the developed world.4 The prevalence of peptic ulcer and gastric
carcinoma are 8 and 3/lakh, respectively.5 Malignant GOO is a clinical
symptom of advanced malignancies in the upper gastrointestinal
tract, most commonly gastric and pancreatic malignancies.
Palliative treatment is required for patients with unresectable
primary malignancies or metastatic lesions. Despite a decrease
in the incidence of gastric cancer over previous decades, gastric
cancer remains the fourth most common malignant disease and
the second main cause of cancer-related death worldwide.6 Even
if the patient has unresectable disease, palliative surgical measures
may improve the quality of life. In GOO, bypass (gastrojejunostomy)
can be performed by both open and laparoscopic techniques. The
role of the laparoscopic approach in the treatment of GOO is under
investigation and may represent a valid form of therapy with low
morbidity.
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M at e r ia l s

and

Methods

This was a retrospective study conducted in the Department of
General Surgery, Government Medical College, Srinagar, from
May 2017 to May 2019. A total of 35 patients of both sexes in the
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age group of 30 years and above, who were diagnosed as cases of
malignant GOO, were included in the study. All patients underwent
laparoscopic stapled gastrojejunostomy after diagnostic
laparoscopy by a single surgical team. Patients who were found to
have resectable growth after diagnostic laparoscopy were excluded
from the study. Informed and written consent was taken prior to
the performance of each procedure. Ceftriaxone injection of 1 gram
was given to all patients at the time of induction of anesthesia.
With the patient in supine position, three ports were used.
A 12 mm port was placed 2 cm below right costal margin in
midclavicular line for staplers. Second, 10 mm port (camera
port) in midclavicular line was placed 5 cm below the first port.
Third, 5 mm port was placed 5 cm below the second port in
the midclavicular line. Diagnostic laparoscopy with staging was
done. If the staging favored unresectable growth, laparoscopic
stapled gastrojejunostomy was done. The study was aimed at total
operative time, time for making anastomosis, hospital stay, return
of bowel sounds, and postoperative complications.

R e s u lts
Mean age of patients in our study was 66.8 years with male
predominance (Tables 1 and 2). Mean operative time was
94.35 minutes with a mean time of 20.4 minutes for making
stapled anastomosis (Tables 3 and 4). Mean hospital stay, return
of bowel sounds, and resumption of orals were 7.9, 2.28, and 3.85
days, respectively (Tables 5 to 7). Bleeding from the anastomotic
site was noted in three patients and anastomotic leak was noted
in one patient (Table 8).
Table 1: Age distribution
Age (in years)
50–59
60–69
≥70

Number of patients
20
13
02

Percentage
57.14
37.14
5.72

Mean age: 66.81 years

Table 2: Sex distribution
Sex
Male
Female

Number of patients
27
08

Percentage
77.14
22.86

Number of patients
19
16
0

Percentage
54.28
45.72
0

Mean: 94.35 minutes

Number of patients
30
05
0

Mean anastomosis time: 20.4 minutes
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Table 5: Hospital stay
Hospital stay (days)
7
8
9
10

Number of patients
14
13
5
3

Percentage
40
37.14
14.28
8.58

Mean hospital stay: 7.91 days

Table 6: Return of bowel sounds
Days

Number of patients

Percentage

2
3
4

25
10
0

71.42
28.58
0

Mean number of days for return of bowel sounds: 2.28 days

Days
3
4
5

Number of patients
11
18
06

Percentage
31.42
51.44
17.14

Mean days for resumption of orals: 3.85 days

Table 8: Immediate postoperative complications

Table 4: Anastomosis time
Time (minutes)
<20
20–24
≥25

For non-operable malignancies of the stomach, duodenum, or
pancreatic head with GOO, gastrojejunostomy is indicated as
palliative treatment.7,8 Historically, open gastrojejunostomy used
to be the only method available. Minimally invasive approaches
are now more commonly preferred. In our study, we routinely
followed laparoscopy as a modality for diagnosis and patients
having GOO with stage 4 disease were taken up for laparoscopic
stapled gastrojejunostomy. We used laparoscopic linear stapler
with 60 mm mounted cartridge.
In our study, the mean age of patients was 66.81 years. Zhang
et al. in their study of 28 patients reported an average age of 68
years (range, 25–99).9 In a study by Seo et al., the mean age of
patients in stapled group was 60.1 ± 11.7.10 Males predominated
females in our study. This finding was concurrent with studies
that suggested males are more commonly affected with GOO.11
Laparoscopic gastrojejunostomy is technically more difficult than
open gastrojejunostomy in creating a bypass. The mean operative
time and mean time for making anastomosis in our study were 94.35
and 20.4 minutes, respectively. A study by Zhang et al. found the
average operative time for laparoscopic stapled gastrojejunostomy
was 170 minutes.9 Studies have also shown that operative time
decreases as the individual surgeons become more experienced.12

Table 7: Resumption of orals

Table 3: Operative time
Time (minutes)
80–95
95–110
≥110

Discussion

Percentage
85.72
14.28
0

Complication
Bleeding
Anastomotic leak
Intra-abdominal abscess
Fistula formation
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Number of patients
02
01
0
0

Percentage
5.71
2.85
0
0
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In a study done by Seo et al., the time taken for creating stapled
anastomosis was 5.7 ± 0.7.10,13 The difference in time for making
stapled anastomosis in our study may be attributed to the learning
curve with stapled gastrojejunostomy. The hospital length of stay
can be as low as 3 days and as high as 14 days in laparoscopic
gastrojejunostomy.10,14 In our study, the mean length of hospital
stay was 7.91 days. The mean duration for return of bowel sounds
in our study was 2.28 days. This was comparable with studies
conducted by Linda et al. (3 days) and Seo et al. (2.4 ± 0.9 days).9,10
Resumption of oral feeds is an important predictor of a successful
gastrointestinal surgery. Mean duration for resumption of oral
feeds in our study was 3.85 days. Alam et al. and Kazanjian et al.,
both reviewed patients with GOO secondary to non-operable
cancer and found the median time to solid food after laparoscopic
gastrojejunostomy to be 4 days.15,16
As we know, the complications are a part of any surgery. Among
various complications of laparoscopic gastrojejunostomy, we found
intraoperative anastomosis site bleeding in 0 patients (11.42%) and
anastomotic leak in 01 patient (2.85%). Intra-abdominal abscess
and fistula formation were noted in none of our patients. Gonzalez
et al. in their study of found intraoperative bleeding from the
anastomotic site in 01 patient.17 Zhang et al. in his study mentioned
a leak rate of 3.57% in his study.9
We, in our study, observed lesser complications of the procedure
mentioned in the literature. This may be attributed to smaller
sample size in particular. The lesser incidence of complications in
our study may also be because of the fact that all the patients were
properly optimized before surgery. However, further studies with
a larger cohort are needed.

C o n c lu s i o n
There have been several modifications and innovations in the
instrumentation available for advanced laparoscopic procedures,
which have enabled surgeons to perform several procedures that
would otherwise not have been feasible. Laparoscopic stapled
gastrojejunostomy is one of them and is a viable option for palliation
in cases of advanced cases of non-operable malignancies leading to
GOO. It is associated with less operative times and less immediate
postoperative complications. However, further studies are needed
before laparoscopic stapled gastrojejunostomy is taken up as a
standard for non-operable cases of malignant GOO.
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