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Clinical Impact of Stomach-partitioning Gastrojejunostomy
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Abstract. Aim: To compare adverse events and post-
therapeutic clinical courses between stomach-partitioning
gastrojejunostomy with Braun enteroenterostomy (SPGJ-BEE)
and endoscopic metallic stent placement (EMSP) in patients
with gastric outlet obstruction (GOO) caused by unresectable
gastric cancer and assess the clinical utility of SPGJ-BEE.
Patients and Methods: We retrospectively reviewed clinical
data of 16 and 9 patients with GOO undergoing SPGJ-BEE
and EMSP, respectively. Results: Re-obstruction caused by
tumor overgrowth was identified in 3 (33.3%) out of 9 patients
in the EMSP group. The GOO scoring system (GOOSS)
revealed that its score after treatments was significantly higher
in the SPGJ-BEE group than in the EMSP group (p<0.001).
All patients in both groups received chemotherapy after
treatments. The median survival times in the SPGJ-BEE and
EMSP groups were 414 and 303 days, respectively.
Conclusion: Our preliminary results suggest that SPGJ-BEE
provides an improved long-term quality of life and the early
induction of subsequent chemotherapy related with a better
prognosis in patients with GOO.

Gastric cancer is one of the most common gastrointestinal
tract malignancies in Asia, including Japan (1, 2). The
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incidence of gastric outlet obstruction (GOO) ranges between
14.9% and 35.0% in patients with antral gastric cancer (3,
4). Endoscopic metallic stent placement (EMSP) has been
widely accepted as an endoscopic treatment for functional
disorders caused by GOO (5). On the other hand,
gastrojejunostomy (GJ) is one of the surgical palliative
treatments available for patients with GOO caused by
unresectable tumors, such as gastric cancer, duodenal cancer
and pancreatic cancer. Although GJ had conventionally been
performed using hand-sewn sutures, circular or linear stapled
GJ has become more common due to recent advances in
surgical apparatuses and an increase in laparoscopic surgical
approaches (6). Furthermore, GJ, using these staplers, may
produce convenient anastomosis in laparoscopic surgery (6).

Delayed gastric emptying (DGE) is one of the
postoperative complications that occur in patients after GJ
and its incidence has been reported to be between 10% and
26% (7, 8). Therefore, novel surgical methods have been
developed in order to avoid DGE after GJ. Several
investigators have demonstrated the clinical utility of
stomach-partitioning gastrojejunostomy (SPGJ) in patients
with GOO (6, 9-11). They demonstrated that SPGJ is an
effective surgical approach to prevent DGE and tumor
bleeding by food contact (9-11). Additionally, it allows for
tumor conditions to be observed via the drainage route on the
lesser curvature after SPGJ. Moreover, recent studies have
focused on the clinical benefits of Braun enteroenterostomy
(BEE) in several surgical procedures (12, 13). Nevertheless,
it is important to preserve postoperative good conditions in
the clinical management of patients with GOO after GJ.

To date, we have actively performed stomach-partitioning
gastrojejunostomy with Braun enteroenterostomy (SPGJ-
BEE), based on the surgical advantages of SPGJ and BEE,
in patients with GOO. Since the surgical resection rate in
patients with GOO is slightly lower than that in patients
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without GOO, the early induction of chemotherapy is a key
issue for improving prognoses in patients with GOO (14).
Consequently, its actualization depends on postoperative
clinical conditions after SPGJ-BEE in patients with GOO.
However, the clinical impact of SPGJ-BEE in patients with
GOO caused by unresectable gastric cancer has not yet been
established. Therefore, the aim of the present study was to
compare adverse events and postoperative clinical courses
between SPGJ-BEE and EMSP in patients with GOO caused
by unresectable gastric cancer and assess the clinical utility
of SPGJ-BEE in patients with GOO.

Patients and Methods

Patients. We retrospectively reviewed clinical data of 25 patients with
GOO caused by unresectable gastric cancer who underwent SPGJ-
BEE or EMSP as an initial palliative treatment at Kagoshima
University Hospital, Japan, between May 2007 and August 2015. All
patients were assessed by esophagogastroduodenoscopy, fluoroscopy,
endoscopic ultrasonography and computed tomography before SPGJ-
BEE or EMSP. All patients were then pathologically confirmed to
have adenocarcinoma of the stomach by endoscopic biopsy and
clinically diagnosed with unresectable gastric cancer with GOO
before treatments. Twenty-three patients had primary gastric tumors
with distant metastasis, while two had locally advanced gastric tumors
with the involvement of the pancreas. Six out of the 23 patients with
distant metastasis had 2 distant metastatic sites. In the present study,
GOO was defined as a condition inducing any dyspeptic symptoms
associated with significant body weight loss and malnutrition, such
as nausea, early satiety and vomiting. Patients were classified and
staged based on the tumor-node-metastasis classification for gastric
carcinoma established by the Union for International Cancer Control
(15). Survival duration was determined from the date of SPGJ-BEE
or EMSP to the date of death or last follow-up. The median follow-
up period was 340 days (range=125-1,670).

This retrospective observational and historical cohort study was
approved by the Ethics Committee of Kagoshima University.

Procedures of stomach-partitioning gastrojejunostomy with BEE and
EMSP. The SPGIJ-BEE procedure was conducted as follows:
stomach-partitioning was performed using a linear stapler (EndoGIA
Universal™ 60-3.5; Covidien, Mansfield, MA, USA) on an
approximately 3-cm proximal part from the oral side of tumors at
the body of the stomach after mobilizing the omentum and
gastroepiploic vascular arcade (Figure 1). The stomach was then
transected from the greater curvature side and an approximately 2.0-
cm residual lumen on the lesser curvature side was retained to permit
endoscopic tumor surveillance. The partitioned proximal part of the
stomach was inosculated to the jejunum, approximately 30 cm from
the ligament of Treitz, using a linear stapler (EndoGIA Universal™
60-3.5) as side-to-side anastomosis (Figure 1). Antecolic GJ was
performed on all patients in the SPGJ-BEE group. BEE was created
10 cm distal from the GJ using a linear stapler (EndoGIA
Universal™ 60-2.5) as side-to-side anastomosis (Figure 1).

EMSP was performed using an Enteral Wallflex stent (Boston
Scientific, Natick, MA, USA) with a diameter of 22 mm and length
of 60 or 90 mm. The metallic stent was inserted over a guidewire
(Jagwire; Boston Scientific) and deployed under endoscopic and
fluoroscopic monitoring.

5432

Table 1. Clinical characteristics of patients with gastric outlet
obstruction caused by unresectable gastric cancer.

Factor SPGIJ-BEE (%) EMSP (%) p-Value
(n=16) (n=9)
Gender
Male 11 (68.8) 4(44.4) 0.397
Female 5(31.2) 5(55.6)
Age (mean years) 66.6+13.2 76.0+8.2 0.047
ECOG performance status
0-1 16 (100.0) 3(33.3) <0.001
2 0(0.0) 6 (66.7)
Macroscopic type
Type 4 3(18.8) 5(55.6) 0.087
Non-type 4 13 (81.2) 4(444)
Tumor location
Middle 1(6.2) 8 (88.9) <0.001
Lower 15 (93.8) 1(11.1)
Depth of tumor invasion
cT3 1(6.2) 0 (0.0 1.000
cT4 15 (93.8) 9 (100.0)
Lymph node metastasis
cNO 1(6.2) 2(22.2) 0.530
cN1-N3 15 (93.8) 7(77.8)
Distant metastasis
MO 2 (12.5) 0 (0.0 0.520
Ml 14 (87.5) 9 (100.0)
Clinical stage
111 2 (12.5) 0 (0.0 0.520
v 14 (87.5) 9 (100.0)
BMI, mean 22.7+3.7 21.2+4.3 0.235
Albumin, mean (g/dl) 3.6+0.7 33103 0.156
CEA, mean (ng/ml) 12.0£26.9 6.549.1 0.713

CA 19-9, mean (U/ml) 846.4+2288.7 177.7£3974 0.336

SPGJ-BEE, Stomach-partitioning gastrojejunostomy with Braun
enteroenterostomy; EMSP, endoscopic metallic stent placement; ECOG,
Eastern Cooperative Oncology Group; BMI, body mass index.

The GOO scoring system and delayed gastric emptying. Oral intake
was evaluated by the gastric outlet obstruction scoring system
(GOOSS) proposed by Adler and Baron: 0, no oral intake; 1, liquid
only; 2, soft solid food; and 3, a low-residue or full diet (16). Post-
therapeutic GOOSS scores were assessed approximately 2 weeks
after SPGJ-BEE or EMSP.

DGE was defined by the International Study Group of Pancreatic
Surgery (ISGPS) criteria (17). These criteria were determined based
on the duration of nasogastric intubation or the reinsertion of a
nasogastric tube, the period of inability to tolerate a solid diet, the
presence or absence of vomiting and gastric distension and the use
of prokinetic agents (17).

Statistical analysis. Differences in categorical clinicopathological
factors, adverse events and GOOSS scores between the SPGJ-BEE
and EMSP groups were assessed using the Chi-squared and Fisher’s
exact tests. Differences in age, body mass index (BMI), albumin,
carcinoembryonic antigen (CEA), carbohydrate antigen 19-9 (CA19-
9), time to a liquid or solid diet and time to the initiation of
chemotherapy between the SPGJ-BEE and EMSP groups were
evaluated using the Wilcoxon rank sum test. Survival curves were
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Figure 1. Schematic diagram of stomach-partitioning gastrojejunostomy
with Braun enteroenterostomy.

constructed using the Kaplan-Meier method and prognostic
differences were determined using the log-rank test. All data were
statistically analyzed using SAS statistical software (SAS Institute
Inc., Cary, NC, USA). A p-value of <0.05 was considered significant.

Results

Patients’ characteristics. Twenty-five patients with GOO
caused by unresectable gastric cancer were enrolled in this
study. According to the initial treatment for GOO, all patients
were divided into groups with SPGJ-BEE and EMSP. Table
I shows clinicopathological factors in the SPGJ-BEE and
EMSP groups. Sixteen patients underwent SPGJ-BEE, while
9 underwent EMSP. The mean ages (+SD) of the SPGJ-BEE
and EMSP groups were 66.6+13.2 and 76.0+8.2 years,
respectively. The SPGJ-BEE group was significantly
younger than the EMSP group (p=0.047). All patients in the
SPGJ-BEE group had an Eastern Cooperative Oncology
Group (ECOG) performance status (PS) of 0-1. In the EMSP
group, 3 and 6 patients had ECOG PS of 0-1 and PS of 2,
respectively. The SPGJ-BEE group had significantly better
PS than the EMSP group (p<0.001). Moreover, the incidence
of tumors located on the lower portion of the stomach was
significantly higher in the SPGJ-BEE group than in the
EMSP group (p<0.001). However, no significant differences
were observed in other categorical clinicopathological
factors, such as gender, macroscopic type, clinical stage,
BMI, albumin, CEA or CA 19-9 between the SPGJ-BEE and
EMSP groups.

Adbverse events. Only one patient (6.3%) developed a surgical
site infection in the SPGJ-BEE group (Table II). However,
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Figure 2. Kaplan-Meier survival curves after stomach-partitioning
gastrojejunostomy with Braun enteroenterostomy (SPGJ-BEE) and
endoscopic metallic stent placement (EMSP). The median survival times
(MST) in the SPGJ-BEE and EMSP groups were 414 and 303 days,
respectively.

none of the patients in the SPGJ-BEE group had anastomotic
leakage, DGE or re-obstruction of anastomosis. On the other
hand, bleeding, pneumonia and DGE (grade A) occurred in
one patient each (11.1%) in the EMSP group. Re-obstruction
caused by tumor overgrowth was identified in 3 (33.3%) out
of 9 patients in the EMSP group (Table II). Therefore, re-
interventions were performed on 2 patients (22.2%) in the
EMSP group. The incidence of re-obstruction was
significantly higher in the EMSP group than in the SPGJ-
BEE group (p=0.037). Treatment-related death was not
identified in either group.

Clinical courses. The mean times (xSD) from treatments to
a liquid diet in the SPGJ-BEE and EMSP groups were
3.4+2.0 and 0.9+0.6 days, respectively (Table III). Patients
in the EMSP group had a significantly shorter time to a
liquid diet than those in the SPGJ-BEE group (p<0.001). The
mean times (xSD) from treatments to a solid diet in the
SPGJ-BEE and EMSP groups were 4.8+1.9 and 2.4+1.6
days, respectively (Table III). Accordingly, the mean time to
a solid diet was significantly shorter in the EMSP group than
in the SPGJ-BEE group (p=0.004). GOOSS after treatments
identified 16 (100%) and 3 (33.3%) patients with a score of
3 in the SPGJ-BEE and EMSP groups, respectively (Table
III). Consequently, post-therapeutic GOOSS scores were
significantly higher in the SPGJ-BEE group than in the
EMSP group (p<0.001). All patients in both groups received
chemotherapy after treatments. The mean times (+SD) from
treatments to the initiation of chemotherapy in the SPGJ-
BEE and EMSP groups were 12.0+4.5 and 12.0+15.0 days,
respectively (p=0.118).
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Table II. Adverse events.

Adverse event SPGIJ-BEE (%) EMSP (%) p-Value
(n=16) (n=9)

Bleeding 0 (0.0) 1 (11.1) 0.360
Pneumonia 0(0.0) 1(11.1) 0.360
Abscess or surgical site infection 1(6.3) 0 (0.0) 0.360
Perforation or leakage 0 (0.0) 0 (0.0) -
Delayed gastric emptying 0 (0.0) 1(11.1) 0.360
Re-obstruction 0 (0.0) 3(33.3) 0.037
Further intervention for re-obstruction 0 (0.0) 2 (22.2) 0.120

SPGJ-BEE, Stomach-partitioning gastrojejunostomy with Braun enteroenterostomy; EMSP, endoscopic metallic stent placement.

Table III. Clinical courses.

Factor SPGIJ-BEE (%) EMSP (%) p-Value
(n=16) (n=9)
Time to a liquid diet (mean days) 34+£2.0 0.9+0.6 <0.001
Time to a solid diet (mean days) 4.8+1.9 2.4+1.6 0.004
GOOSS scores after treatments (mean)
II 0(0.0) 6 (66.7) <0.001
I 16 (100.0) 3(333)
Chemotherapy after treatments
Yes 16 (100.0) 9 (100.0) -
No 0(0.0) 0(0.0)
Time to the initiation of chemotherapy, mean days 12.0+4.5 12.0£15.0 0.118

SPGIJ-BEE, Stomach-partitioning gastrojejunostomy with Braun enteroenterostomy; EMSP, endoscopic metallic stent placement; GOOSS, gastric

outlet obstruction scoring system.

Prognosis. The median survival times of patients in the SPGJ-
BEE and EMSP groups were 414 and 303 days, respectively
(Figure 2). No significant differences were observed in
survival between the SPGJ-BEE and EMSP groups (p=0.077).

Discussion

In the present study, we compared clinicopathological
characteristics, adverse events, post-therapeutic clinical
courses and prognoses between the SPGJ-BEE and EMSP
groups in order to assess the clinical impact of SPGJ-BEE
on patients with GOO caused by unresectable gastric cancer.
To date, a large number of studies have evaluated the clinical
benefits of GJ and EMSP for patients with GOO (18-20).
However, most of these studies compared clinical outcomes
between EMSP and conventional GJ (18-20). To the best of
our knowledge, there have been no comparative studies
between EMSP and SPGJ plus BEE in patients with GOO
caused by unresectable gastric cancer. Consequently, this is
the first study to have assessed the clinical impact of SPGJ-
BEE in patients with GOO.
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Patients in the SPGJ-BEE group were significantly younger
and had better PS than those in the EMSP group in the present
study (p<0.05). None of the patients with =PS 2 underwent
SPGJ-BEE. These results may have been influenced by
surgery under general anesthesia. Moreover, most patients in
the SPGJ-BEE group had tumors located on the lower portion
of the stomach. These results indicate the clinical disadvantage
and limitation to selecting SPGJ-BEE as an initial treatment
for GOO. Accordingly, good PS and tumors located on the
lower portion of the stomach are clinical indications for
selecting SPGJ-BEE for patients with GOO.

In the present study, a surgical site infection occurred in
one out of sixteen patients in the SPGJ-BEE group. None of
the patients in the SPGJ-BEE group developed DGE.
Ernberg et al. (11) performed a study on 24 patients with
GOO who underwent SPGJ or conventional GJ and reported
that the incidences of DGE in the SPGJ and conventional GJ
groups were 0% and 42.9%, respectively. These findings
indicate the greatest advantage of SPGJ in the surgical
approach. Since DGE is directly associated with
postoperative quality of life, it is strategically important to
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prevent it in clinical management. Furthermore, the
incidences of re-obstruction caused by tumor overgrowth in
the EMSP and SPGJ-BEE groups were 33.3% and 0%,
respectively. This result reveals a clinical issue for patients
after EMSP.

Kaminishi et al. (9) examined 21 unresectable gastric
cancer patients with GOO who underwent SPGJ without
BEE or conventional GJ and were the first to report that the
intake rates of a regular meal 2 weeks after surgery in the
SPGJ and conventional GJ groups were 88% and 31%,
respectively. Furthermore, Kubota ef al. (10) examined 25
unresectable cancer patients with GOO who underwent SPGJ
without BEE or EMSP and reported that the intake rates of
a regular meal 2 weeks after surgery in the SPGJ and EMSP
groups were 75% and 11.1%, respectively. In the present
study, patients in the EMSP group had significantly shorter
times to a liquid or solid diet than those in the SPGJ-BEE
group (p<0.005). However, GOOSS scores 2 weeks after
treatments were significantly higher in the SPGJ-BEE group
than in the EMSP group (p<0.001). These results indicate
that SPGJ-BEE is associated with a better long-term quality
of life than EMSP. The maintenance of optimal physical
conditions is clinically important for continuous
chemotherapy in these patients. Moreover, the early
induction and continuation of chemotherapy provides an
improved prognosis in patients with unresectable gastric
cancer (14). Although survival differences between the two
groups were not significantly different in the present study,
the median survival time in patients in the SPGJ-BEE group
was slightly longer than that in patients in the EMSP group
(414 days vs. 303 days). Accordingly, the good long-term
quality of life produced by SPGJ-BEE may have an
important impact on improved prognoses in patients with
GOO caused by unresectable gastric cancer.

There were several limitations to this study. This study
was based on retrospective data reviewed in a single
institution. Therefore, this non-prospective analysis may
have resulted in a selection bias of clinicopathological
characteristics between the SPGJ-BEE and EMSP groups.
Furthermore, we assessed the clinical impact of SPGJ-BEE
on the basis of information obtained from the small patient
sample. Consequently, larger validation studies are warranted
to strengthen our results.

In conclusion, we herein demonstrated that SPGJ-BEE has
impact on improved long-term quality of life and the early
induction of subsequent chemotherapy related with a better
prognosis in patients with GOO caused by unresectable
gastric cancer.
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