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Introduction

First introduced in 1991, laparoscopic gastrecto-
my is now considered a standard treatment for early 
gastric cancer based on a growing body of evidence 
demonstrating its technical feasibility and safety 
[1–5]. As the oncologic and surgical outcomes of lap-
aroscopic gastrectomy have reached a certain level, 
much attention has been focused on the quality of 
life and nutritional outcomes of patients with gastric 
cancer after surgery as well as minimally invasive ap-
proaches such as intracorporeal anastomosis [6–9].  
To improve patient quality of life and nutritional sta-
tus after gastrectomy, ab-oral pouch jejunojejunos-

tomy (JJ) was introduced. Specifically, ab-oral pouch 
JJ was developed to increase the preservative and 
digestive capacity of food materials and reduce bile 
reflux [10, 11]. 

Several recent studies have assessed patient 
quality of life and nutritional outcomes in relation to 
the construction of jejunal ab-oral pouches. Gertler 
et al. performed a meta-analysis of randomized con-
trolled trials (RCTs) on pouch reconstruction after to-
tal gastrectomy (TG) for patients with gastric cancer 
published between 1987 and 2008 [12]. The authors 
concluded that pouch construction did not increase 
morbidity, mortality, or operative time, but it signifi-
cantly increased patient quality of life. An RCT in 
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A b s t r a c t

Introduction: Intracorporeal pouch jejunojejunostomy (JJ) is a technically challenging procedure during totally lapa-
roscopic gastrectomy (TLG).
Aim: This study introduced a new method involving the construction of an intracorporeal bi-directional pouch JJ 
using an endoscopic linear stapler and analyzed the surgical outcomes of this method, including JJ complications.
Material and methods: We retrospectively reviewed the medical records of 168 patients who underwent laparo-
scopic gastrectomy with intracorporeal bi-directional pouch JJ between November 2017 and October 2018 at Asan 
Medical Center.
Results: The construction of an intracorporeal bi-directional pouch JJ took an average of 10 min. No postoperative 
bleeding or anastomotic strictures related to JJ reconstruction occurred after this procedure. No mortality occurred 
during follow-up.
Conclusions: Intracorporeal bi-directional pouch JJ using an endoscopic linear stapler is a safe and simple procedure. 
It is a feasible option to reduce JJ stricture after TLG in patients with gastric cancer.
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2000 investigated the benefits of the ab-oral pouch, 
reporting its advantages in lipid absorption and im-
proving quality of life among patients who received 
TG [11]. However, other studies have reported no sig-
nificant advantage of the ab-oral pouch in improving 
patient quality of life after TG [13, 14]. Thus, there 
is no consensus regarding the effectiveness of ab-
oral pouch construction. Furthermore, none of the 
studies utilized minimally invasive approaches such 
as intracorporeal anastomosis. We hypothesized 
that the benefit of jejunal ab-oral pouch construc-
tion would become more evident after intracorpo-
real reconstruction is performed during laparoscopic 
gastrectomy. 

Aim

Here, we introduce a new method: intracorpore-
al bi-directional pouch JJ using an endoscopic linear 
stapler. This study describes the surgical method for 
this novel technique and analyzes the surgical out-
comes including JJ-related complications.

Material and methods

Patients

Between November 2017 and October 2018, 168 
patients with gastric cancer underwent laparoscopic 
gastrectomy with intracorporeal bi-directional pouch 
JJ at Asan Medical Center, including 12 cases of robot 
gastrectomy. The operations were performed by 2 ex-
perienced laparoscopic gastric surgeons. This study 
was approved by the institutional review board of 
Asan Medical Center (approval number: 2018-1021).

Clinical evaluation of surgical outcomes

We reviewed medical records of patients to evalu-
ate the clinical characteristics and surgical outcomes, 
including sex, age at operation, body mass index 
(BMI), history of previous abdominal surgery, Amer-
ican Society of Anesthesiologists (ASA) score, tumor 
size, tumor–node–metastasis (TNM) stage according 
to the American Joint Committee on Cancer Stag-
ing Manual 7th edition, number of harvested lymph 
nodes, number of metastatic lymph nodes, proximal 
and distal resection margins, time for operation, 
number of cases converted to open laparotomy, date 
of the first passage of flatus, and length of hospital 
stay [15]. Length of hospital stay was estimated post-
operatively; when a  patient was readmitted within 

30 days of surgery, the length of readmission stay 
was also considered. Postoperative mortality was de-
fined as mortality within 30 days of surgery.

We defined early complications as surgery-re-
lated complications occurring within 30 days of 
surgery, while late complications were defined as 
those occurring > 30 days postoperatively. JJ-relat-
ed complications were defined as events located in 
and around the JJ, including extraluminal bleeding, 
intraluminal bleeding, anastomosis leakage, and 
anastomosis stricture. These were diagnosed based 
on computed tomography, upper gastrointestinal se-
ries, and esophagogastroduodenoscopy findings or 
clinical signs and symptoms. The severity of compli-
cations was classified according to the Clavien–Din-
do classification system [16]. 

Surgical technique

The procedure was performed with the patients 
placed in the reverse Trendelenburg position, with  
5 ports. The first 12-mm port was placed under the 
umbilicus using an open method; through this port, 
pneumoperitoneum was created. Under laparoscop-
ic visualization, 12- and 5-mm trocars were inserted 
on both sides of the upper abdomen. Liver retraction 
was performed using the triangle method [17].

After the esophagojejunostomy (EJ) or gastroje-
junostomy (GJ) reconstruction, a  side-to-side jeju-
nostomy was created by making entry holes in the 
efferent loop of the jejunum 40–50 cm from the EJ/
GJ and in the afferent loop of the jejunum 6–8 cm 
from the stump (Photo 1 A). After construction of 
the JJ with a linear endostapler (ECHELON FLEX 60, 
blue cartridge; Photo 1 B), instead of closing the 
common entry hole, anchoring sutures using black 
silk 3-0 were placed in the 6-o’clock position of the 
common hole (Photo 1 C) and 6–8 cm distal from the 
common hole (Photo 1 D). The JJ was then flipped 
anti-clockwise using the tagging sutures and anoth-
er endostapler was inserted through the common 
hole (Photo 1 E). In this way, the anastomosis was 
extended to 12 cm in length (Photo 1 F). After clo-
sure of the common opening, the “pouch” was posi-
tioned in the left upper quadrant (LUQ) area and the 
intermesenteric and Petersen’s spaces were closed 
with black silk 3-0 sutures (Photo 1 G).

The difference between conventional side-to-
side anti-peristaltic JJ and the novel procedure de-
scribed in this study is the bi-directional reconstruc-
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Photo 1. Image captures of the procedure to perform intracorporeal bi-directional pouch jejunojejunosto-
my. A – After enterotomies are made, B – a side-to-side JJ is made using a 60-mm endoscopic linear stapler. 
The asterisks in (C), (D), and (E) indicate tagging sutures made on the 6-o’clock side of the common hole. 
C – Another suture is made 6–8 cm from the first tagging suture. D – Using these tagging sutures, the JJ is 
rotated clockwise so that the endoscopic linear stapler can enter the common hole. E – The common hole 
is closed using an endoscopic stapler. F – The constructed JJ with an ab-oral pouch. G – The intermesenteric 
spaces are closed with interrupted sutures

A

C

E

G

B

D

F

H



Intracorporeal bi-directional pouch jejunojejunostomy following Roux-en-Y anastomosis: a simple reconstruction technique using  
an endoscopic linear stapler

707Videosurgery and Other Miniinvasive Techniques 4, December/2021

tion using two 60-mm endoscopic linear staplers. 
Second, the passage disturbance of the efferent loop 
was minimized by avoiding stapling of the common 
entry hole between the efferent and afferent loops.

Results
Patient characteristics

This study included 107 male and 61 female pa-
tients. The median age at surgery was 62 years, and 
the median BMI was 23.6 kg/m2. Forty-two (25%) 
patients had a  history of previous abdominal sur-
gery. All operations were performed totally intracor-
poreally by laparoscopy and no cases were convert-

ed to an open laparotomy. An ASA score of 2 was 
the most common in the preoperative examination, 
followed by a score of 1 and 3. 

Pathological outcomes

The mean tumor size was 3.6 cm, with a mean 
proximal resection margin of 2.6 cm and a  mean 
distal margin of 11.1 cm. An average of 31.9 lymph 
nodes were harvested and 0.9 lymph nodes were 
positive for metastatic cells. There were 102 (60.7%), 
18 (10.7%), 18 (10.7%), 14 (8.3%), 9 (5.4%), 6 (3.6%), 
and 1 (0.6%) patients with TNM stages IA, IB, IIB, IIB, 
IIIA, IIIB, and IIIC, respectively (Table I).

Early surgical outcomes

For most patients, liquid and soft diets were ini-
tiated on the first and second days after surgery, re-
spectively, regardless of the passage of flatus. The 
mean operative time was 172.1 ±47.5 min, and JJ 
pouch formation time was 10.0 ±2.5 min. No case 
required conversion to open laparotomy. On average, 
the first flatus passed within 3.5 days of surgery, and 
the patients were discharged at 7.0 days postopera-
tively (Table II). 

Table III shows the postoperative complications 
in patients who underwent TLG with bi-directional 
pouch JJ. Luminal bleeding and extraluminal bleed-
ing occurred in 3 patients after surgery. Esophago-
jejunostomy leakage occurred in 2 patients and du-
odenal stump leakage occurred in 1 patient during 
follow-up. Three patients experienced gastrojeju-

Table I. Demographic characteristics of patients 
who underwent TLG with bi-directional pouch JJ

Variables Value

Age [years] median 62 (35–84)

Sex, n (%):

Male/female 107 (63.7)/ 
61 (36.3)

BMI [kg/m2] median 23.6 (15.8–34.4)

Previous abdominal surgery history, n (%) 42 (25.0)

ASA score, n (%):

1 59 (35.1)

2 102 (60.7)

3 7 (4.2)

Follow-up period [months] median 10 (3–16)

Tumor size [cm] mean ± SD 3.6 ±2.4

Proximal resection margin [cm] 
mean ± SD

2.6 ±3.0

Distal resection margin [cm] mean ± SD 11.1 ±4.5

Number of harvested lymph nodes 
(mean ± SD)

29.5 ±12.4

Number of positive lymph nodes 
(mean ± SD)

0.9 ±3.0

TNM stage, n (%):

Ia 102 (60.7)

Ib 18 (10.7)

IIa 18 (10.7)

IIb 14 (8.3)

IIIa 9 (5.4)

IIIb 6 (3.6)

IIIc 1 (0.6)

TLG – totally laparoscopic gastrectomy, BMI – body mass index, ASA – Amer-
ican Society of Anesthesiologists, BMI – body mass index.

Table II. Early surgical outcomes of patients  
who underwent TLG with bi-directional pouch JJ 
(n = 168)

Variables Value 

Type of operation, n (%):

TLDG/TLTG 77 (45.8)/91 (54.2)

Total operation time [min] mean ± SD 172.1 ±47.5

Time for JJ pouch formation [min]  
mean ± SD

10.0 ±2.5

First passage of flatus [day] mean ± SD 3.5 ±0.9

Painkiller administration (median) 2 (0–48)

Length of hospital days [day]  
mean ± SD

7.0 ±4.5

TLG – totally laparoscopic gastrectomy, TLDG – totally laparoscopic distal 
gastrectomy, TLTG – totally laparoscopic total gastrectomy, JJ – jejunojeju-
nostomy, SD – standard deviation.



Amy Kim, Chang Seok Ko, Byung Sik Kim, Hee Sung Kim

708 Videosurgery and Other Miniinvasive Techniques 4, December/2021 

nostomy stricture, while no patients experienced 
JJ stricture. Pancreatic fistula, wound infection, in-
tra-abdominal fluid collection, and ileus were noted 
in 1, 5, 8, and 5 patients, respectively. Five patients 
experienced medical complications, including post-
operative pneumonia, asthma attack, and enteritis. 
No mortality occurred during follow-up.

Discussion

Laparoscopic gastrectomy with intracorporeal re-
construction is a technique that requires well-trained 
skills and sufficient experience. Likewise, intracorpo-
real pouch JJ is a  technically challenging procedure 
even for highly experienced gastric cancer surgeons. 
This study, however, introduced the method of intra-
corporeal bi-directional pouch JJ using an endoscopic 
linear stapler, which grafts the JJ pouch onto a lapa-
roscopic gastrectomy. It was designed to more simply 
and easily perform intracorporeal anastomosis. 

Although various complications have been re-
ported after laparoscopic gastrectomy, strictures at 

the JJ site have rarely been mentioned. JJ stricture is 
usually caused by adhesion and could be aggravat-
ed by postoperative fluid collection, bleeding, trocar 
site, and staple line. Adhesion at this site may lead 
to JJ kinking, twisting, or stricture. Although the in-
cidence of JJ stricture after laparoscopic Roux-en-Y 
bypass is low, around 0.5–1.2%, all patients with 
this complication require laparoscopic or open sur-
gery [18–20]. In other words, JJ stricture is a rare but 
potentially fatal complication that almost always re-
quires intervention or reoperation. 

In this study, we demonstrated favorable sur-
gical outcomes, including JJ-related complications. 
Specifically, no JJ strictures were reported during the 
follow-up period. We hypothesized that this was be-
cause of the capacity of the pouch; even when adhe-
sion or kinking developed, there was enough space 
for food passage, thus preventing stricture. Unlike 
conventional JJ, which induces stricture between the 
Roux and afferent limb during the process of closing 
the common channel of JJ, this novel method de-
creases the risk of efferent loop narrowing. In sum-
mary, we believe that the intracorporeal bi-direction-
al pouch JJ could be an effective procedure that can 
reduce the occurrence of JJ strictures.

The mean total operative time was 172.1 min, 
with an average of 10 min required for pouch con-
struction. However, as no data were available on the 
time required for the construction of conventional 
JJ, direct comparison of these times was not pos-
sible; however, our results indicate that the pouch 
formation is feasible. Further, although this was not 
a comparative study, our method showed favorable 
outcomes and safety. Our method showed favorable 
surgical outcomes, with a shorter length of hospital 
stay and a lower morbidity rate than those reported 
in previous studies [13, 14].

Our study has several limitations. First, it was 
a  retrospective single-center study. In addition, JJ 
stricture is a rare complication; therefore, the num-
ber of patients included in this study was not large 
enough to properly evaluate the incidence of compli-
cations. Additionally, this procedure was developed  
< 1 year ago; thus, the primary goal of this study was 
to describe the procedure and our early experienc-
es. However, our results are consistent with those 
reported by Gunabushanam et al. regarding the de-
velopment of JJ strictures within 1 month of surgery 
[21]. Considering the early occurrence of JJ stricture, 
we expect our findings to reflect valid results de-

Table III. Surgical complications and mortality of 
patients who underwent TLG with bi-directional 
pouch JJ

Variables TLDG TLTG

Complications:      

Anastomotic leakage 0 0

EJ leakage 0 2

JJ leakage 0 0

Duodenal stump leakage 0 1

Anastomotic stricture 0 0

EJ stricture 3 0

JJ stricture 0 0

Pancreatic fistula 0 1

Luminal bleeding 1 1

Extraluminal bleeding 1 0

Ileus 2 6

Intra-abdominal fluid collection 2 1

Wound problem 4 2

Others 2 4

Medical complications 1 0

Mortality 0 0

TLG – totally laparoscopic gastrectomy, TLDG – totally laparoscopic distal 
gastrectomy, TLTG – totally laparoscopic total gastrectomy, EJ – esophagoje-
junostomy, JJ – jejunojejunostomy.
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spite the relatively short follow-up period. Another 
limitation was the descriptive and cross-sectional 
nature of this study. Therefore, a comparative study 
between patients receiving ab-oral pouch and con-
ventional JJ may provide additional insights on this 
procedure. Further studies with more patients and 
continuous follow-up are needed. Further, additional 
research on the nutritional gains and quality of life 
could be beneficial for patients.

Conclusions

The current study results show that intracorpore-
al bi-directional pouch JJ using an endoscopic linear 
stapler is a safe and simple procedure. It is a feasi-
ble alternative to reduce JJ stricture after TLG for pa-
tients with gastric cancer. 
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