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Abstract

Early stable oral intake is essential in malignancy-related gastric jejunostomy for gastric outlet obstruction (GOO). A modi-
fied stomach-partitioning gastrojejunostomy with jejunal pouch (MSGJstomy) technique was developed to anastomose the
jejunal pouch with an incompletely dissected stomach. Patients who had undergone malignancy-related gastrojejunostomy
for GOO between 2013 and 2023 were included. We compared surgical outcomes between an MSGJstomy and a simple
anastomosis group in which the stomach and jejunum were simply anastomosed laterally via the anterior colonic route. The
mean postoperative days (PODs) after starting a liquid diet were 4.4 + 1.2 and 8.6 + 1.3 days, respectively, being significant-
ly shorter in the MSGJstomy group (P = 0.0288). Patients consumed at least 50% of a soft diet for 8.1 + 1.4 and 12.9 + 1.6
PODs, respectively (P = 0.0339). The simple anastomosis group experienced five (35.7%) cases of delayed gastric emptying
(P =0.0058).
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Introduction

Gastric outlet obstruction (GOO), which occurs as
a complication of peptic ulcers and acute pancreatitis and in
advanced gastric and pancreatic cancers, significantly re-
duces patient quality of life [1]. In GOO, owing to malig-
nant disease, patient prognosis is severely compromised be-
cause chemotherapy is difficult to administer. If radical
surgery is not possible, a gastric jejunal bypass is performed.
Gastric jejunal bypass is the most common technique in
which the stomach is incompletely dissected, and the je-
junum is anastomosed [2]. However, in some cases, food in-
take cannot be easily maintained postoperatively. This may
be due to anastomosis formation between the thickened gas-
tric wall, as a result of edema, and the atrophic small intes-
tine through which food does not pass owing to prolonged
GOO. Therefore, we developed a modified stomach-parti-
tioning gastrojejunostomy with a jejunal pouch (MSGJsto-
my) technique to secure the diameter of the anastomosis.
The results were compared with those obtained using con-

ventional methods.

Materials and Methods

Patients who had undergone gastric jejunal bypass
for GOO owing to malignant disease at our hospital be-
tween January 1, 2013, and December 31, 2023, 37 patients
were included in the study. The patients were divided into
two groups, namely, an MSGJstomy group, in which MSG]Js-
tomy was performed, and a simple anastomosis group, in
which the stomach and jejunum were simply anastomosed
side by side via the anterior colonic route. Surgical out-
comes were compared between the two groups. Patient char-
acteristics were compared in terms of age (years), sex (male
%), body mass index (BMI) (kg/cm®), American Society of
Anesthesiologists physical status score (ASA-PS), preopera-
tive prognostic nutritional index, and the preoperative preal-
bumin level (mg/dL). Surgical outcomes were compared in
terms of operative time (min), blood loss (mL), postopera-
tive day (POD) when a liquid diet was started, POD when at
least 50% of a soft diet could be consumed, a postoperative
complication rate of Clavien-Dindo classification II or high-
er, the presence of delayed gastric emptying (DGE), and the
number of hospitalized PODs.

Figure 1: Step 1: Incomplete dissection of the stomach

The stomach was then incompletely dissected with a stapling device (3.5 mm/80 mm), leaving a 2-3 cm gastric angle on the less-
er fold side.
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DGE

DGE was defined according to the International
Study Group of Pancreatic Surgery definition of impaired
evacuation of gastric contents after pancreatoduodenecto-
my [3]. In this study, DGE was defined as (i) continuous
insertion or reinsertion of a nasogastric tube beyond three

PODs or (ii) an inability to start oral intake after POD 7.

MSG]Jstomy Procedure

Step 1: The contralateral greater curvature of the
gastric horn was the site of the planned anastomosis, and

2-3 marginal blood vessels in the same area were ligatured

and dissected. The stomach was then incompletely dissected
with a stapling device (3.5 mm/80 mm), leaving a 2-3 cm
gastric angle on the lesser fold side. A serosal muscle layer
suture was added to the suture line on the anorectal side us-

ing a 4-0 absorbable thread to cover the staple (Figure 1).

Step 2: The jejunal wall 30-40 cm from the liga-
ment of Treitz was inserted into an entry hole through a lon-
gitudinal incision on the contralateral side of the mesentery.
A stapling device (3.5 mm/80 mm) was inserted through an
entry hole into the oral and anal lumens. The jejunum was
bent and suture-separated, such that the suture line was on

the contralateral side of the mesentery, to create a jejunal

pouch (Figure 2).

Figure 2: Step 2: Creation of jejunal pouch

The jejunal wall 30-40 cm from the ligament of Treitz bent and suture-separated with a stapler device, such that the suture line

was on the contralateral side of the mesentery, to create a jejunal pouch.
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Step 3: The jejunal pouch was anastomosed to the
stomach via the anterior route of the colon. An Albert-Lem-
bert anastomosis was performed between an incompletely

dissected oral segment of the stomach and the jejunal pouch

4

using a 4-0 absorbable thread. The diameter of the anasto-
mosis should match that of the jejunal pouch. The staple
line of the gastric transection, which was not anastomosed,

was sutured with a 4-0 absorbable thread in the serosal mus-

cularis layer (Figure 3).

Figure 3: Step 3: Anastomosis of the jejunal pouch and stomach

An Albert-Lembert anastomosis was performed between an incompletely dissected oral segment of the stomach and the jejunal

pouch using a 4-0 absorbable suture. The diameter of the anastomosis should match that of the jejunal pouch.

Simple Anastomosis Procedure

The jejunum 30-40 cm from the ligament of
Treitz was elevated via the anterior colonic route. An Al-
bert-Lembert anastomosis was performed between the con-
tralateral side of the mesenteric attachment of the jejunum
and the greater curvature of the stomach in the longitudinal
and reversed peristaltic directions. A Brown anastomosis

was then performed to laterally anastomose the jejunum.
Statistical Analysis

All Statistical computations were performed using
JMP* 14 (SAS Institute Inc., Cary, NC, USA). Descriptive da-
ta are reported as mean (standard deviation), median and
range, or number of patients and percentage. Categorical

variables were compared via Chi-squared test, and continu-
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ous variables via Student's t test and non-parametric Man-

n-Whitney U test. The significance level was set at 0.05.

Results

During the study period, 38 gastric jejunal bypass
surgeries were performed at our hospital for GOO caused
by a malignant disease. Of these, we excluded 10 cases in
which the procedure was not routine and compared the sur-
gical outcomes of 13 cases in the MSGJstomy group with 14
cases in the simple anastomosis group. Patient backgrounds
showed no significant differences in age, sex, BMI, and
ASA-PS.

The mean operative time and blood loss were
180.5 + 18.8 min and 97.8 + 47.8 mL in the MSGJstomy
group and 205.1 + 18.1 min and 135.9 + 46.1 mL in the sim-
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ple anastomosis group, respectively (P = 0.3560 and P =
0.5706, respectively). The mean postoperative days after
starting the liquid diet were 4.4 + 1.2 days in the MSG]Jsto-
my group and 8.6 + 1.3 days in the simple anastomosis
group, which was significantly shorter in the MSGJstomy
group (P = 0.0288). The number of postoperative days
when at least 50% of the soft diet could be consumed was al-
so shorter in the MSGJstomy group (8.1 + 1.4 days) than in
the simple anastomosis group (12.9 + 1.6 days, P = 0.0339).

Postoperative complications of Clavien-Dindo classification
IT or higher occurred in 7 (50.0%) patients in the simple
anastomosis group, whereas none occurred in the MSG]Jsto-
my group (P = 0.0007). The MSGJstomy group reported no
cases of DGE, while the simple anastomosis group experi-
enced 5 (35.7%) cases (P = 0.0058). The mean postoperative
hospital stay was 13.7 + 6.2 days in the MSGJstomy group
and 29 + 6.2 days in the simple anastomosis group (P =
0.0927, Table 1).

Table 1: Comparison of Surgical Outcomes

MSGJstomy | Simple anastomosis | pValue
n=13 n= 14
Operating time, average+SD (min) 180.5+18.8 205.1+18.1 0.3560
Intraoperative blood loss, average+SD (ml) 97.8+47.8 135.9+46.1 0.5706
POD after starting the liquid diet, average+SD 4.4+1.2 8.6+1.3 0.0228
POD when at least SO%a(z]fetrl;Zesi(:gtI;liet could be consumed, 81414 12.941.6 0.0339
Complication rates CDIIE, n (%) 0(0.0) 7(50.0) 0.0007
DGE, n (%) 0(0.0) 5(35.7) 0.0058
postoperative hospital stay, average+SD (days) 13.746.2 29.0+6.2 0.0927

SD, standard deviation; POD, postoperative days; CDII, Clavien-Dindo classification II

Discussion

GOO treatments include intestinal decompres-
sion with gastrostomy, endoscopic stenting, and gastric jeju-
nal bypass [4]. Gastric jejunal bypass is further divided into
surgical bypass (open and laparoscopic bypass), natural ori-
fice translumenal endoscopic surgery (NOTES), and endos-
copic bypass such as endoscopic ultrasound (EUS) bypass
[5,6]. Wolfler first reported surgical bypass in 1881 when
the Billroth II technique was applied to a gastric jejunal by-
pass for unresectable gastric cancer [7]. This technique in-
volves a simple lateral anastomosis of the jejunum elevated
via the anterior colonic route to the stomach and is still rela-
tively common because of its simplicity. However, this tech-
nique is fraught with challenges, such as regurgitation of
duodenal fluid into the stomach and stenosis associated
with early invasion of the cancer into the anastomosis. In

the early postoperative period, the anastomotic area be-
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comes thickened owing to edema, which can lead to stagna-
tion of gastric contents when the anastomotic diameter is
small [8-11]. Improvement of gastrointestinal edema takes
7-14 days or longer, and delayed elimination of gastric con-
tents can significantly reduce the quality of life by rendering
oral intake impossible in a long postoperative period [12].
Devine’s technique to anastomose the jejunum to the antral
stomach after the stomach is dissected has been reported to
prevent postoperative DGE [13]. This technique can pre-
vent early stenosis of the anastomosis resulting from cancer
invasion; however, endoscopic observation of the dissected
antral stomach is not possible, and accumulation of gastric
juice occurs along with the risk of hemorrhage. To address
these drawbacks, incomplete dissection of the greater curva-
ture of the stomach while leaving the lesser curvature intact
and anastomosis of the jejunum to the healthy portion have

been reported [14].
The mortality rate within 30 days after palliative
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surgery for advanced cancer has been reported to be
11-12%, especially in pancreatic cancer, where approximate-
ly 30% of patients were reported to have died without oral
intake after gastrojejunal bypass [15,16]. Among the cases
reviewed in this study, two of the 14 patients who under-
went simple gastrojejunal bypass died of the original disease
without oral intake. The proximal jejunum, through which
food cannot pass, tends to atrophy. Therefore, when the at-
rophic jejunum is anastomosed with the dilated and edema-
tous stomach owing to impaired transit, the anastomotic di-
ameter is at most that of the short axis of the jejunum,
which may cause anastomotic stenosis until the edema is
managed. Several studies have reported the advantages of je-
junal pouch anastomosis over the Billroth II method in gas-
tric and jejunal reconstruction following distal gastrectomy,
including a lower incidence of gastric content stagnation.
Moreover, it has been noted that reconstruction using a jeju-
nal pouch allows for the creation of a wider anastomotic
site, which may contribute to improved postoperative gas-

trointestinal function [17-19].

In MSG]Jstomy, forming a jejunum pouch creates
room in the longitudinal direction of the jejunum, enabling
a larger anastomosis than a lateral anastomosis. The suffi-
ciently large anastomotic size prevents DGE even when ede-
ma develops at the anastomotic site, preventing stenosis

and enabling stable early oral intake.

The main features of this method are as follows:
(i) incomplete separation of the stomach limits the flow of
food into the stenosis while leaving the lesser curvature side
of the stomach to prevent gastric blow-out owing to accu-
mulation of gastric juice and blood in the separated distal
stomach, (ii) the addition of a jejunal pouch prevents gastric
reflux of small intestinal fluid, and (iii) the gastric dissection
and jejunal pouch can be easily performed with a stapler,
and the gastric jejunal anastomosis can be sutured by hand
to secure a large anastomotic opening. In cases of stenosis
caused by pancreatic cancer on the anorectal side of the duo-
denal papilla, an endoscopic approach to the biliary stric-
ture may be possible by keeping the stomach in incomplete
dissection. The jejunal pouch has been reported to have a
lower incidence of gastritis and reflux esophagitis resulting
from reflux of the small intestinal fluid than the Billroth II

method and is considered to reduce postoperative pericar-
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dial discomfort and enable stable food intake [20]. In addi-
tion, we consider that the use of a hand-sutured gastric jeju-
nal anastomosis has the advantage of ensuring a large anas-
tomotic size to prevent anastomotic edema and organic
DGE owing to narrowing. In a comparison of laparoscopic
gastrojejunostomy bypass outcomes, the operative time was
shorter in our open surgery [21,22], while the start date of
the postoperative solid food intake was the same. Therefore,
in patients with GOO and a high surgical risk of carcinoma-
tous conditions, our hospital performs open surgery in a

shorter time.

This study has several limitations. First, it was a
retrospective analysis conducted at a single institution, re-
sulting in a limited sample size of patients with GOO owing
to malignant disease. Only 27 patients were included, which
may have reduced the statistical power and generalizability
of the findings. Second, for the reasons mentioned above,
bypass surgery at our institution is generally performed via
open laparotomy rather than minimally invasive tech-
niques. As a result, a comparative evaluation between open
and laparoscopic approaches was not feasible in this study.
Further prospective multicenter studies with larger cohorts
are warranted to provide more robust evidence and to bet-

ter elucidate the clinical utility and safety of MSGJstomy.

Conclusion

We report the surgical results of gastric jejunosto-
my bypass with MSGJstomy performed at our institution.
Compared with conventional simple gastric jejunostomy,
the time to start eating was shorter, and the incidence of pos-
toperative intragastric stagnation was lower. This procedure
may enable stable early oral intake, which is the most impor-
tant issue in gastric jejunostomy bypass surgery, especially

for malignant tumors.
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