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Original Article

Efficacy of Roux-en-Y Reconstruction Using Two Circular
Staplers after Subtotal Gastrectomy: Results from a Pilot
Study Comparing with Billroth-I Reconstruction
Tae Gyun Kim, Hoon Hur, Chang Wook Ahn, Yi Xuan, Yong Kwan Cho, and Sang-Uk Han
Department of Surgery, Ajou University School of Medicine, Suwon, Korea

Purpose: The Roux en Y method has rarely been performed due to longer operation time and high risk of complication, despite several
merits including prevention of bile reflux. We conducted a retrospective review of the result of Roux en Y reconstruction using two circular staplers after subtotal gastrectomy.
Materials and Methods: From December 2008 to May 2009, a total of 26 patients underwent Roux en Y reconstruction using two
circular staplers after subtotal gastrectomy, and seventy-two patients underwent Billroth-I reconstruction. Roux en Y anastomosis was
performed using two circular staplers without hand sewing anastomosis. We compared clinicopathologic features and surgical outcomes
between the two groups. All patients underwent gastrofiberscopy between six and twelve months after surgery to compare the bile reflux.
Results: No significant differences in clinicopathologic findings were observed between the two groups, except for the rate of minimal
invasive surgery (P=0.004) and cancer stage (P=0.002). No differences in the rate of morbidity (P=0.353) and admission duration
(P=0.391) were observed between the two groups. Gastrofiberscopic findings showed a significant reduction of bile reflux in the remnant stomach in the Roux en Y group (P=0.019).
Conclusions: When compared with Billroth-I reconstruction, Roux en Y reconstruction using the double stapler technique was found to
reduce bile reflux in the remnant stomach without increasing postoperative morbidity. Based on these results, we planned to begin a
randomized controlled clinical trial for comparison of Roux en Y reconstruction using this method with Billroth-I anastomosis.
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surgery is expected to be longer than that of the past decade.(2)

Introduction

Therefore, interest in postoperative quality of life has increased, and
Gastric cancer is one of the most common malignant tumors
in the world, and surgical resection is the only proven modality

it is strongly associated with the reconstruction method after gastric
resection.(2)

that can lead to a significant increase of the survival rate.(1) As the

The traditional reconstruction method followed with distal

proportion of gastric cancer diagnosed at the early stage has shown

gastrectomy included only one anastomosis site, like gastroduo-

a recent increase, the survival time of gastric cancer patients after

denostomy or gastrojejunostomy.(3) Although these procedures
have obvious demerits, such as chemical stimulation in the remnant

Correspondence to: Hoon Hur
Department of Surgery, Ajou University School of Medicine, San-5,
Woncheon-dong, Yeongtong-gu, Suwon 422-749, Korea
Tel: +82-31-219-5200, Fax: +82-31-219-5756
E-mail: hhcmc75@naver.com
Received September 17, 2011
Revised October 11, 2011
Accepted October 12, 2011

stomach by bile reflux, due to their simplicity and safety, surgeons
have shown a preference for these procedures over the Roux en
Y reconstruction method. Meanwhile, the Roux en Y procedure,
which has typically been used as a method for reconstruction
after total gastrectomy, was rarely used after distal gastrectomy.
(4) In selection of Roux en Y reconstruction method after distal
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gastrectomy, the possibility of increased complications followed by

low up gastrofiberscopy, and compared them with those of seventy

a longer operation time for two anastomosis and complicated pro-

two patients who underwent Billroth-I reconstruction during the

cedures has taken precedence over considerations for postoperative

same period.

quality of life. However, recent interest in postoperative quality of

Lymph node dissection with omentectomy was performed using

life would lead to increased selection of Roux en Y reconstruction

either open laparotomy or laparoscopy; however, the reconstruc-

after distal gastrectomy.

tion was performed through a vertical minilaparotomy, mean 6 cm

An anastomotic device that will allow simplification of the

size in upper abdomen, in the laparoscopy assisted approach. The

procedure, which has in the past been considered complex, has

distal 20 to 30 cm portion of the jejunum from the Treitz ligament

recently been developed. Here, we wish to introduce a novel pro-

was divided by two purse-string cramps accompanied by mes-

cedure for performance of Roux en Y reconstruction after distal

enteric dissection (Fig. 1A). The envil of a 21 mm circular stapler

gastrecotomy. In addition, to evaluate the safety and efficacy of

was inserted into the proximal part of the divided jejunum, and

this procedure, we compared this procedure with the conventional

the body of the 21 mm stapler was then introduced into the distal

reconstruction method of gastroduodenostomy in terms of surgical

part of the divided jejunum, and the end of the boy lead to the 30

outcome and the degree of bile reflux.

to 40 cm distal (Fig. 1B). After combining the body and envil, a
reinforcement suture was performed and the body of the stapler

Materials and Methods

was removed. The envil (29 mm) of the larger circular stapler was
inserted into the distal part of the previously divided jejunum (Fig.

From December 2008 to May 2009, twenty-six patients who

1C). Gastrojejunostomy was performed using a circular stapler

were diagnosed with gastric adenocarcinoma were enrolled in

without hand-sewing, as previously reported for gastroduodenosto-

this study. All patients underwent distal subtotal gastrectomy with

my (Fig. 1D).(5) After resection of the distal stomach, including the

proper lymph node dissection, and Roux en Y reconstruction with

cancerous lesion and opening site for insertion of the stapler body,

two circular staplers. We conducted a retrospective investigation of

the anastomosis was completed (Fig. 2). In the Billroth-I group,

the clinicopathologic features, surgical outcomes, and results of fol-

gastroduoenostomy also was performed as previously reported.(5)
We investigated surgical outcomes, including operative complications, operation time, and length of hospital stay, and clinicopathologic features, including age, gender, comorbidity, and so on
in the two groups. All patients underwent follow-up gastrofiberscopy six to nine months after surgery; residual food, gastritis, and
bile reflux in the remnant stomach were evaluated as a classification
of a previous report by Japanese surgeons.(6) Regarding residual
food, Grade 0 is no residual food; Grade 1 is small amount; Grade
2 is moderate amount possible to observe entire surface of remnant
stomach; Grade 3 is hider observation of remnant stomach; Grade
4 is impossible to observe the remnant stomach. Grade 0 of gastritis

Fig. 1. Surgical procedure for Roux en Y reconstruction. (A) Division
of the proximal jejunum. (B) Insertion of the 21 mm envil into the
distal end of the divided jejunum and introduction of the body of a 21
mm stapler into 30 to 40 cm distal. (C) Insertion of another envil into
the distal end of the resected jejunum. (D) Stapling for gastrojejunostomy.

Fig. 2. Completion of Roux en Y reconstruction using two circular staplers after distal gastrectomy.
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is normal mucosa; Grade 1 is mild redness; Grade 2 is intermedi-

formed with an un-paired t-test, and categorical variables with a

ate; Grade 3 is severe redness; Grade 4 is apparent erosion. When

chi-square test to investigate differences between the two groups.

residual food and gastritis scored over grade 3, we decided those

Continuous variables were expressed as the mean±standard devia-

were positive finding. Bile reflux is graded into grade 0 (Absence)

tion, and differences were considered statistically significant when

or 1 (Present). We reviewed all gastrofiberscopic finding with en-

P-values were less than 0.05.

doscopist. Results were compared between the two groups.
SPSS version 13.0 (SPSS Inc., Chicago, IL, USA) was used

Results

for statistical analysis. Analysis of continuous variables was perMean age of all patients was 55.6±14.2 years; the study included 75 males and 50 females. Patient characteristics, including
Table 1. Clinicopathologic features according to reconstruction
methods (n=98)
n

P-value
R en Y (n=26) B-I (n=72)

48

17 (65.4%)

31 (43.1%)

≥60

50

9 (34.6%)

41 (56.9%)

Male

75

21 (80.8%)

54 (75.0%)

Female

23

5 (19.2%)

18 (25.0%)

ity was hypertension, and it was 39% of all comorbidity. In terms
of surgical methods, the extent of lymph node dissection and the

Age
<60

body mass index, did not differ significantly between the Roux
en Y and Billroth-I groups (Table 1). Most common comorbid-

Reconstruction methods
Variables

age distribution, gender, comorbidity, and obesity represented by

0.051

rate of combined operation (cholecystectomy was most common
combined operation) were not significantly different between the
two groups, except the proportion of minimally invasive surgery.

Gender
0.552

Pathologic results showed that patients of the Roux en Y group had
gastric cancer of a relatively earlier stage.
Surgical outcomes showed that operation time for patients in

Comorbidity
No

46

16 (61.5%)

30 (41.7%)

Yes

52

10 (38.5%)

42 (58.3%)

0.082

the Roux en Y group was longer than that in the Billroth-I group
(P=0.031). The cause of this difference was assumed to be the longer operation time for patients of minimally invasive surgery in the

BMI
<25

74

17 (65.4%)

57 (79.2%)

≥25

24

9 (34.6%)

15 (20.8%)

0.161

Roux en Y group. Total postoperative morbidity (23.1% vs. 13.9%,
P=0.353), mortality (0.0% vs. 1.4%, P=0.546), and length of hospital
stay (10.8±4.7 vs. 9.4±7.2 days, P=0.391) did not differ between

Approach
Open

60

22 (84.6%)

38 (52.8%)

MIS

38

4 (15.4%)

34 (47.2%)

40

7 (26.9%)

33 (45.8%)

58

19 (73.1%)

39 (54.2%)

No

92

24 (92.3%)

68 (94.4%)

Yes

6

2 (7.7%)

4 (5.6%)

0.004

the Roux en Y and Billroth-I groups. One mortality case was

0.093

Table 2. Surgical outcomes of both groups

LN dissection
D1+α or β
D2

Reconstruction methods

Combined operation

Lower third

31
67

11 (42.3%)
15 (57.7%)

20 (27.8%)

0.172

52 (72.2%)

64

13 (50.0%)

51 (70.8%)

0.002

P-value

0.031

Open ( 22 / 38 )

199.8±52.3 187.9±52.5

0.401

MIS ( 4 / 34 )

218.8±40.5 158.5±64.0

0.076

Harvested LN (Mean± SD)

Stage
I

B-I
(n=72)

Operation time (Mean± SD) min 202.7±50.5 174.0±59.2

Tumor location
Middle third

R en Y
(n=26)

0.697

Total morbidity
GI-related

26.0±40.5

32.2±10.5

0.013

6 (23.1%) 10 (13.9%)

0.353

4 (15.4%)

3 (4.2%)

0.078

II

16

4 (15.4%)

12 (16.7%)

III

13

4 (15.4%)

9 (12.5%)

Mortality

0 (0.0%)

1 (1.4%)

0.546

IV

5

5 (19.2%)

0 (0.0%)

Admission days (Mean± SD) days

10.8±4.7

9.4±7.2

0.391

R en Y = Roux en Y reconstruction; B-I = Billroth-I reconstruction;
BMI = body mass index; MIS = minimally invasive surgery; LN =
lymph node.

R en Y = Roux en Y reconstruction; B-I = Billroth-I reconstruction;
SD = standard deviation; MIS = minimally invasive surgery; LN =
lymph node; GI = gastrointestinal.
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could be deemed as a major cause of various symptoms after distal

Table 3. Gastrofiberscopy results

gastrectomy, and can exert a negative influence on postoperative
Reconstruction methods
R en Y
(n=26)
Follow up gastrofiberscope

B-I
(n=72)

quality of life.(10) Therefore, Roux en Y reconstruction is a very
P-value

useful reconstruction method. In our study, endoscopic findings
were used for evaluation of bile reflux, gastritis, and stasis, and its

23 (88.5%) 60 (83.3%)

usefulness had already been validated in previous studies by Japa-

Bile reflux in remnant stomach

8 (34.8%) 38 (63.3%)

0.019

nese researchers.(6,11) As in previous studies comparing Roux en

Stasis

1 (4.3%)

4 (6.7%)

0.816

Y and other reconstructions, our study showed the benefit in terms

20

59

Preoperative non-esophagitis
New developed esophagitis

6 (30.0%) 16 (27.1%)

of bile reflux in postoperative endoscopic findings for the remnant
0.804

R en Y = Roux en Y reconstruction; B-I = Billroth-I reconstruction.

stomach.
Compared with hand suturing, the stapling device has allowed
easier, faster, and more reliable performance of gastrointestinal

caused by a sepsis following with anastomosis leakage in Billroth-I

anastomosis. In particular, recent development of the device has led

group. Morbidities related to the gastrointestinal tract, like delayed

to reduced complications, like leakage and bleeding, and its range

emptying, ileus, and resection line bleeding occurred in patients

of use has been extended.(12-14) However, anastomosis using sta-

who underwent Roux en Y reconstruction, and this complication

ples for jejunojejunostomy in Roux en Y reconstruction is not easy,

rate also did not show difference between two groups (P=0.078).

and most surgeons have used a hand-sewn technique. In this study,

Other complications of Roux en Y group were pulmonary compli-

we developed a new technique in which jejunojejunostomy was

cation and urinary tract infection (Table 2).

easily performed by passage of a 21 mm diameter circular stapler

Gastrofiberscopy findings at postoperative 6 to 9 months

through the Roux limb 30 to 40 cm from the divided distal end of

showed a significant reduction in the proportion of bile reflux in

the jejunum in order to make the anastomosis. The proper length

the remnant stomach in patients who underwent Roux en Y recon-

of Roux limb is important because a long limb prevents passage of

struction, compared with Billroth-I reconstruction (P=0.019). The

a circular stapler, and makes folds in jejunal limb, and needs more

proportion of stasis (P=0.816) and gastritis (P=0.100) did not differ

mesenteric division. In our study, complications such as bleeding

between the two groups. Development of postoperative esophagitis

from the circular staple line or leakage were not observed in pa-

was also similar within the two groups (Table 3).

tients of the Roux en Y group. In addition, other surgical complications were not increased in the Roux en Y group, compared with

Discussion

the Billroth-I group.
Some investigators have expressed concerns over the fact that

Despite its effectiveness in prevention of bile reflux, Roux en Y

stasis syndrome by the Roux limb developed in 10% to 50% pa-

reconstruction has been known to have a higher complication rate

tients of Roux en Y reconstruction after distal gastrectomy.(15-

than that of Billroth-I or Billroth-II.(3) In our study, we wanted to

17) Vagotomy during lymph node dissection and division of jejunal

try a novel procedure using two circular staplers, and confirmed a

mesentery as the cause of mesentery are assumed. Although some

lower rate of bile reflux in the remnant stomach without increased

studies have recommended uncut Roux en Y reconstruction or

postoperative morbidity.

postoperative medication for improvement of postoperative stasis,

With the Roux limb of 30 to 40 cm, superiority of Roux en Y

the results have been controversial. However, because a vagotomy

reconstruction after distal gastrectomy in gastric cancer surgery to

is also required, stasis in the remnant stomach is also possible with

Billroth-I or Billroth-II reconstruction in prevention of bile reflux

Billroth-I reconstruction. In addition, Gustavsson et al.(18) reported

into the remnant stomach has been demonstrated.(3,7) These re-

that the length of the Roux en Y limb of over 40 cm could have

ports confirmed reduction of bile reflux by 24 hour bilirubin moni-

an effect on Roux limb stasis. Therefore, for comparison of surgi-

toring and biliary scintigraphy. Bile reflux in the remnant stomach

cal outcomes between the Roux en Y and Billroth-I groups in this

can damage the gastric mucosa and increase the opportunity for

study, we limited the length of the Roux limb to 30 cm to 40 cm.

exposure to carcinogens, such as nitrosamines and pathologic bac-

As a result, postoperative stasis between the two groups did not

teria.(8,9) In addition, stimulation of reflux in the remnant stomach

show a significant difference. One patient who complained of stasis
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was readmitted, and made a full recovery by conservative treat-
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