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Anastomosis for distal gastrectomy in
Chinese patients: uncut roux-Y or roux-Y?
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Abstract

Background: An appropriate method of anastomosis is crucial for gastric cancer patients who require gastrojejunal
anastomosis. Surgeons have proposed different types of modified gastrojejunostomies in the last two decades. We
focused on two types of standard anastomosis, i.e., Uncut Roux-Y and Roux-Y gastrojejunostomies, and compared
the differences in immediate postoperative complications between the two types.

Methods: This is a retrospective study on 236 gastric cancer patients who underwent curative distal gastrectomy
with gastrojejunal Roux-Y or Uncut Roux-Y anastomosis for six consecutive years. Immediate postoperative
complications were compared between the two groups. The authors discussed the causes of the significant
complications and their management.

Results: There was no difference in demographics between the two groups (92 Roux-y Versus 144 Uncut Roux-y).
The overall complication rate was 20.8% with 1.4% anastomotic leakage in the Uncut Roux-Y group versus 33.7%
with 7.6% anastomotic failures in the Roux-Y group (p < 0.05). More abdominal infections occurred in the Roux-Y
anastomosis group compared with the Uncut Roux-Y anastomosis group (p < 0.05). Duration of postoperative stay
was significantly longer in patients with Roux-y anastomosis group (p < 0.05).

Conclusions: Considering the surgical simplicity and postoperative complications, the Uncut Roux-Y is a better
choice for anastomosis in patients with gastric cancer undergoing gastrojejunostomy. A well-designed large cohort
in a multi-centre randomized controlled trial is necessary to support these findings and compare other aspects.
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Background
An appropriate anastomosis method is always critical in
gastric cancer surgery, especially after distal gastrectomy.
Surgeons prefer gastroduodenostomy (Billroth I) due to
the simplicity of operative procedures and the similarity to
the original anatomy and physiological conditions [1–3].
However, many clinicians also criticize this approach be-
cause of the increased reflux gastritis or oesophagitis [4].
There are also numerous studies on modified gastrojeju-
nostomies, which are generally modifications of the typical
Billroth II anastomosis [5].
Nevertheless, the essential components of these anas-

tomoses were mainly grounded in jejunojejunostomy
such that bile and pancreatic juices successfully passed

through this bypass tract and the complications that
arose from the remnant stomach were avoided. More-
over, surgeons mainly focused on diverting digestive
juices to the jejunum to compensate for the so-called
shortcomings of the Billroth II anastomosis. The most
straightforward modification was the Braun jejunojeju-
nostomy, which facilitates the diversion of digestive
juices to the distal jejunum [5]. However, the reflux
problem was still possible due to the continuity of both
the efferent and afferent conduits of the jejunum to the
remnant stomach. A milestone innovation was the
Roux-Y gastrojejunostomy, which at the very least, ana-
tomically solved the underlying problems of simple gas-
trojejunostomy plus jejunojejunostomy and was later
also supported by Asian surgeons [6–8].
Nevertheless, the success of this modification was also

challenged by Roux stasis syndrome and other functional
complications, including stomal ulcers. A few studies
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also suggested that the neuromuscular discontinuity
caused by jejunal dissection was the reason for these
complications [9, 10]. Hence, on the grounds of this hy-
pothesis, other modifications, such as the Uncut Roux-Y,
surfaced as an effective alternative to the typical Roux-Y
anastomosis [11, 12]. The main advantage of Uncut
Roux-Y anastomosis was that it preserved the neuro-
muscular continuity of the jejunum and at the same time
prevented the reflux gastritis or oesophagitis by tying the
efferent loop of jejunum. And due to its simplicity, the
Uncut Roux-Y was readily accepted by laparoscopic sur-
geons [13–15]. The main concerns regarding the selec-
tion of gastrojejunal anastomosis are summarized as
three factors, i.e., the diversion of bile/pancreatic
juices, the complexity of modified surgery and the
postoperative complications. The postoperative com-
plications are generally divided into two main types,
i.e., immediate postoperative complications (in pa-
tient’s morbidity or any morbidity within one or 3
months after surgery) and delayed complications,
which were generally focused on the quality of life of
the patients. Few studies proposed the endoscopic
evaluation system for post gastrectomy patients [16].
Due to the limitations of retrospective studies and
availability of the data, we could only compare the
immediate postoperative complications of the two
types of standard anastomosis, e.g., Uncut Roux-Y
and Roux-Y gastrojejunostomy.

Methods
This study was a retrospective analysis, and the inclu-
sion criterion was patients with gastric cancer who
underwent curative distal gastrectomy with gastrojeju-
nal Roux-Y or Uncut Roux-Y anastomosis. The pri-
mary endpoint was the presence of postoperative
complications and any complications within 1 month
of discharge from the hospital. The authors collected
all data by comprehensively reviewing the original re-
cords of all the patients. Altogether, 236 patients were
identified (144 Uncut Roux-Y and 92 Roux-Y). All pa-
tients underwent curative gastrectomies with appro-
priate lymph node dissections between January 2014
and July 2019.
There was no intentional bias for patient selection; all

the patients for six consecutive years were included in
the study. The authors collected detailed clinical param-
eters, including surgery type and the TNM classification
of the tumour. All the complications were assessed and
recorded blindly before the stratification and comparing
the data between two groups. There were no significant
differences in the clinical parameters between the two
groups (Table 1). The authors recorded different types
of complications in both groups (Table 2)

Surgical methods
All patients underwent curative gastrectomy with appro-
priate lymph node dissection at the Department of
Gastrointestinal Unit III in Ruijin Hospital, which is a
specialized unit for gastric cancer and a well-known re-
ferral centre. Only the consultant surgeons with > 10
years of expertise in gastric cancer surgery were allowed
to perform the operations mentioned above. Gastrojeju-
nostomy with Roux-Y anastomosis was performed with
linear staplers (Fig. 1). The duodenum was divided with
a linear stapler and reinforced with external purse string
sutures. The stomach was resected with a linear stapler
at the appropriate margin from the tumour border. A
continuous suture was applied for the reinforcement of
the gastric wall. The jejunum was divided with a linear
stapler at approximately 15 cm distal to the ligament of
Treitz. The side to side anastomosis of gastrojejunost-
omy was performed with a linear stapler by approximat-
ing the greater curvature of the stomach and the distal
jejunal loop. The joint hole of the gastrojejunal anasto-
mosis was closed with continuous suture. Jejunojejunost-
omy was made with a linear stapler by approximating
the proximal loop of the jejunum with the afferent loop
of the jejunum at approximately 30 cm distal to the gas-
trojejunostomy. Similarly, the gastrojejunostomy with
Uncut Roux-Y anastomosis was also performed with lin-
ear staplers; the only difference was that the jejunum
was not divided and the efferent loop of the jejunum
was tied approximately 3 cm distal to the gastrojejunost-
omy (Fig. 2). A thick silk suture (1–0 or 2–0) was passed

Table 1 Demographic

Parameter Uncut Roux-Y Roux-Y p value

Age group (years) 0.208

≦50 20 (13.9) 15 (16.3)

51–60 38 (26.4) 33 (35.9)

61–70 63 (43.8) 28 (30.4)

≧71 23 (16.0) 16 (17.4)

BMI 0.559

< 20 25 (17.4) 11 (12.0)

20–24 77 (53.5) 49 (53.5)

25–29 36 (25.0) 29 (31.5)

≧30 6 (4.2) 3 (3.3)

Mode of surgery Open 125 (86.8) 77 (83.7) 0.507

Laparoscopic 19 (13.2) 15 (16.3)

TNM Stage 0.255

I 35 (24.3) 28 (30.4)

II 27 (18.8) 10 (10.9)

IIIA 28 (19.4) 13 (14.1)

IIIB 27 (18.8) 17 (18.5)

IIIC 27 (18.8) 24 (26.1)
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through a silicon tube (inner diameter 1.o mm) to tie
the efferent loop of jejunum. The Silicon tube was used
to prevent the pressure injury on jejunum wall.

Statistical analysis
The statistical analysis was performed with Statistical
Package for Social Science (SPSS) version 22.0 for Win-
dows (SPSS, Inc., Chicago, Illinois). Nonparametric
methods were used to analyse data with an abnormal
distribution. The chi-square test and Fisher’s exact test
were used to compare the differences between the two
groups as appropriate. A p-value of less than 0.05 was
considered statistically significant.

Results
Types of complication
The authors compared the occurrence of complications
between patients with Roux-Y and Uncut Roux-Y anas-
tomoses (Table 2). There was significant difference in
the overall postoperative complications, anastomotic
leakage, abdominal infection and cardiac failure rates be-
tween the two types of anastomosis methods (p < 0.05).
About 84% of patients in Uncut Roux-Y group were dis-
charged in less than 2 weeks after a smooth recovery

and removal of suture. Duration of postoperative stay
was significantly longer in patients with Roux-y anasto-
mosis group (Fig. 3, p = 0.003). About 33% of patients in
Roux-Y anastomosis group stayed at hospital for more
than 2 weeks after surgery which was almost double of
that in Uncut Roux-Y group.
The clinicians observed more anastomotic leaks in pa-

tients with the Roux-Y anastomosis compared with pa-
tients with the Uncut Roux-Y anastomosis (seven versus
two, p = 0.030). None of the patients died of postopera-
tive complications.

Site of anastomotic leakage and management
Rupture of the duodenal stump was the main cause of
anastomotic failure. Among the nine patients with an
anastomotic leak, only three patients underwent reoper-
ation, and the remaining six patients were managed by
conservative methods, mainly by continuous irrigation of
the abdominal drainage tube (Table 3). Six patients with
anastomotic leakage eventually had digestive content in
the drainage tube, which suggests that an adequate
draining system at the anastomosis site was crucial not
only for diagnosis but also for treatment.

Table 2 Postoperative complications between the two groups

Complication Number of patients p
valueUncut Roux-Y Roux-Y

Overall complications 30 (20.8) 31 (33.7) 0.028

Abdominal complications 26 (18.1) 30 (32.6) 0.010

Haemorrhage Intra-abdominal 0 1 (1.1) 0.390

Anastomosis site 2 (1.4) 1 (1.1) 1.000

Wound dehiscence 1 (0.7) 2 (2.2) 0.562

Infection Pulmonary 5 (3.5) 7 (7.6) 0.158

Abdominal 7 (4.9) 12 (13.0) 0.024

Central line 0 1 (1.1) 0.390

Blood borne 0 3 (3.3) 0.058

Wound 1 (0.7) 2 (2.2) 0.562

UTIa 0 0 NA

Motility disorder (Need for NGT > 5 days) 6 (4.2) 2 (2.2) 0.488

Motility disorder 17 (11.8) 12 (13.0) 0.778

Anastomotic leakage 2 (1.4) 7 (7.6) 0.030

Impaired renal function 4 (2.8) 4 (4.3) 0.715

Respiratory failure 0 2 (2.2) 0.151

Cardiac 0 4 (4.3) 0.022

DVTb/PEc 0 0 NA

ICU admission 3 (2.1) 4 (4.3) 0.317

Readmission 8 (5.6) 4 (4.3) 0.770

Reoperation 2 (1.4) 3 (3.3) 0.381
aUTI Urinary tract infection, b: DVT Deep vein thrombosis, cPE Pulmonary embolism
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Discussion
There have been various studies on the operative tech-
niques for gastric cancer surgery, especially laparoscopic
gastrectomy, which has gained notable popularity in
various centres in Asian countries over the last two de-
cades [17–19]. Few randomized control trials have sup-
ported the generalization of laparoscopic surgery for
gastric cancer to surgery for advanced-stage gastric can-
cer [20]. Even robotic surgery has received reasonable
attention in this field [21]. Nevertheless, regardless of
the mode of surgery, the fundamental concern of onco-
logical surgeons was still the same, e.g., appropriate re-
section of the stomach and dissection of regional lymph
nodes. One of the crucial factors that drew the continu-
ous attention of surgeons was the method of anasto-
mosis. The selection of the anastomosis was mainly
focused on decreasing the postoperative complications
and quality of life. Due to the limitations of retrospective
study and availability of the data, we could only compare
the immediate postoperative complications of the two
types of standard anastomosis, namely, Uncut Roux-Y
and Roux-Y gastrojejunostomy. The main cause for the
missing data on the quality of life was the inconsistency

of the patient’s follow-up. There was no centralized
follow-up centre for these patients; patients generally
visited their operating surgeons a month after surgery.
And there was no recorded data of any follow up find-
ings. This was a serious limitation of this study. A better
prospective study design is necessary to address this
problem.
Moreover, many patients did not return for future

follow-up at the same hospital. Even at the same hos-
pital, the follow-up plans varied among different sur-
geons. In addition, the gastroscopy was performed by
endoscopists, and the reports were mainly focused on
whether there was tumour recurrence. In the retrospect-
ive study of the last 3 years, the data on quality of life,
gastroscopy evaluation of the anastomosis and reflux
gastritis was not able to be collected.
In general, different scales of postoperative complica-

tions are anticipated for the different stages of primary
tumours; more postoperative complications were ob-
served in late-stage gastric cancer [22]. Therefore, the
data were checked for proportion of patients with differ-
ent stages, which increased the reliability of this retro-
spective study. To minimize the selection bias, the
authors also compared the patients according to laparo-
scopic and open surgery (Table 1). The authors com-
pared immediate postoperative complications between
the two groups, and there were statistically significant

Fig. 1 Typical Roux-Y gastrojejunostomy

Fig. 2 Uncut Roux-Y gastrojejunostomy
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differences in the complications rates between the two
groups, especially in the infectious complications and
anastomotic leak.
Authors did not find any definite cause behind higher

incidence of anastomotic leak in Roux-Y group; it might
be simply because of inadequate sample number in this
study, as we know the anastomotic leak rate is very rare
postoperative complication. Hypothetically, the division
of jejunum in Roux-Y group would cause motility dis-
order or Roux stasis syndrome. Therefore, the increased
pressure at duodenal stump would be the reason for
rupture and it would have caused by poor motility of
distal jejunum. However, authors also noticed that there
was no significant difference of motility disorder be-
tween two groups. It might be that surgeons were
already aware of roux stasis syndrome and they took
proper preventive methods during surgery, such as size
of remnant stomach (relatively small in size) and ad-
equate length of distal limb of jejunum (30 cm from

gastrojejunal anastomosis to jejuno-jejunal anastomosis).
Besides, it is very hard to identify the motility disorder
or even the roux stasis syndrome in retrospective study,
simply because of inaccurate documentation in patients’
history book. Furthermore there is no standard defin-
ition for these functional complications and very difficult
to diagnose it correctly. Therefore we tried to give an
objective discrimination and separately listed patients
who had motility disorder and warranted gastrointestinal
decompression through nasogastric tube for more than
5 days. Five days was simply set empirically to give a
general idea on severity of motility disorder.
Another advantage of the Uncut Roux-Y anastomosis was

that the surgeons needed fewer linear staplers, thus decreas-
ing the overall expenditure. Moreover, even if the postopera-
tive complications of the Uncut Roux-Y group were similar
to those of the Roux-Y group, Uncut Roux-Y anastomosis
should still be the first choice due to its simplicity and cost-
effectiveness. Nevertheless, these data represent the results of

Fig. 3 Difference of Postoperative stays at hospital

Table 3 Sites of anastomotic leakage and management strategies

Anastomosis Site of anastomosis leak No. Method of diagnosis Treatment

Uncut Roux- Y Gastric lesser curvature 1 Reoperation Reoperation

Duodenal stump 1 Reoperation Reoperation

Roux -Y Duodenal stump 4 Digestive content in drainage tube Continuous irrigation

Duodenal stump 1 Digestive content in drainage tube Reoperation

Gastrojejunal anastomosis 1 Digestive content in drainage tube Continuous irrigation

Gastrojejunal anastomosis 1 Reoperation Reoperation
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six consecutive years at a specialized centre for gastric cancer
surgery in a Chinese hospital, and at the very least, and these
data support the previous studies in other centres that dem-
onstrated the Uncut Roux-Y is an excellent method of anas-
tomosis for distal gastrectomy, which is feasible as a
laparoscopic surgery [23, 24].
There are few limitations too, it is possible that the

ligature was not effective and the closure failed at effer-
ent loop of jejunum in Uncut Roux-Y patients. The best
way to recognize the problem is through endoscopic or
radiological confirmation after intake of oral contrast
agent. But, as we mentioned this was a retrospective
study and we do not have such data to elaborate it.
However, it is also very logical that even if the closure
was not hundred percent effective but this method
would prevent the reflux of large amount of bile or pan-
creatic juice comparing to simple gastrojejunostomy. For
symptomatic patients, anti reflux medicines are pre-
scribed for such problems. Similarly, due to retrospective
nature of this study, there would be concern of patient
selection bias or how the complications were assessed.
Thus the detection of the outcome could have differed
in each group. The authors declared that there was no
intentional bias for patient selection.

Conclusion
Considering the surgical simplicity and postoperative
complications, especially the fewer anastomotic leak and
shorter postoperative stay at hospital compared with
Roux-Y anastomosis. The Uncut Roux-Y is a better choice
for anastomosis in patients with gastric cancer undergoing
gastrojejunostomy. A well-designed large cohort in a
multi-centre randomized controlled trial is necessary to
support these findings and compare other aspects, espe-
cially the reflux rate and quality of life after surgery.

Acknowledgements
The authors thank the Department of Information & Statistics of Ruijin
Hospital for providing access to all available data, with special thanks to Mrs.
Wei Ling Yun for the excellent assistance in data extraction. Figures (Surgical
methods) in this article are original art works of Mrs. Wang Hua, who is a
professional artist and wife of Corresponding author Dr. Yan Chao. Mrs.
Wang especially designed these two figures for this particular article. Authors
sincerely thank for this hard work and very grateful to her for an
extraordinary contribution for this manuscript.

Authors’ contributions
BKS designed the study, collected the patient data, and drafted the manuscript.
CL, CY, MY, and ZGZ participated in the design of the study and critically
revised drafts of the manuscript. JL checked all the statistical calculations and
revised drafts of the manuscript. All authors meet the criteria for publication; all
authors have read and approved the final manuscript.

Funding
The overall costs of publication will be funded by grants from the
National Natural Science Foundation of China (No. 91529302 (BY Liu),
No. 81772509 (Liu BY), No. 81572798 (Su LP), No. 81871902 (Su LP), and
No. 81871904 (Zhu ZG)).

Availability of data and materials
The datasets used and/or analysed during the current study are available
from the corresponding author upon reasonable request.

Ethics approval and consent to participate
This study is a retrospective analysis; it was extensively discussed at relevant
department and agreed unanimously for publication. According to
regulations of the Board of Ethics Committee, Ruijin Hospital, ethics approval
letter is not mandatory for retrospective analysis and publication of the
existing data. Hence, this study met the criteria for publication.

Consent for publication
The manuscript does not contain any individual person’s data.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of General Surgery, Gastrointestinal Surgery Unit, Ruijin Hospital
Shanghai Jiao Tong University School of Medicine, 197 Ruijin Er Road,
Shanghai 200025, China. 2Clinical Research Centre, Ruijin Hospital Shanghai
Jiao Tong University School of Medicine, Shanghai, China.

Received: 12 November 2019 Accepted: 25 December 2019

References
1. Sah BK, Chen MM, Yan M, Zhu ZG. Gastric cancer surgery: Billroth I or

Billroth II for distal gastrectomy? BMC Cancer. 2009;9:428.
2. Imamura H, Takiguchi S, Yamamoto K, Hirao M, Fujita J, Miyashiro I, et al.

Morbidity and mortality results from a prospective randomized controlled
trial comparing Billroth I and roux-en-Y reconstructive procedures after
distal gastrectomy for gastric cancer. World J Surg. 2012;36(3):632–7.

3. Takiguchi S, Yamamoto K, Hirao M, Imamura H, Fujita J, Yano M, et al. Osaka
University Clinical Research Group for Gastroenterological Study. A
comparison of postoperative quality of life and dysfunction after Billroth I
and roux-en-Yreconstruction following distal gastrectomy for gastric cancer:
results from a multi-institutionalRCT. Gastric Cancer. 2012;15(2):198–205.

4. Hirao M, Takiguchi S, Imamura H, Yamamoto K, Kurokawa Y, Fujita J, et al.
Comparison of Billroth I and roux-en-Y reconstruction after distal
gastrectomy for gastriccancer: one-year postoperative effects assessed by a
multi-institutional RCT. Ann Surg Oncol. 2013;20(5):1591–7.

5. Voge SB, Drane WE, Woodward ER. Clinical and radionuclide evaluation of
bile diversion by Braun enteroenterostomy: preventionand treatment of
alkaline reflux gastritis. An alternative to roux-en-Y diversion. Ann Surg.
1994;219(5):458–65.

6. In Choi C, Baek DH, Lee SH, Hwang SH, Kim DH, Kim KH, et al. Comparison
between Billroth-II with Braun and roux-en-Y reconstruction after
LaparoscopicDistal Gastrectomy. J Gastrointest Surg. 2016;20(6):1083–90.

7. Inokuchi M, Kojima K, Yamada H, Kato K, Hayashi M, Motoyama K, et al.
Long-term outcomes of roux-en-Y and Billroth-I reconstruction after
laparoscopic distal gastrectomy. Gastric Cancer. 2013;16(1):67–73.

8. Lee MS, Ahn SH, Lee JH, Park DJ, Lee HJ, Kim HH, et al. What is the best
reconstruction method after distal gastrectomy for gastric cancer? Surg
Endosc. 2012;26(6):1539–47.

9. Park YS, Shin DJ, Son SY, Kim KH, Park DJ, Ahn SH, et al. Roux stasis
syndrome and gastric food stasis after laparoscopic distal Gastrectomy with
uncut roux-en-Y reconstruction in gastric Cancer patients: a propensity
score matching analysis. World J Surg. 2018;42(12):4022–32.

10. Hoya Y, Mitsumori N, Yanaga K. The advantages and disadvantages of a
roux-en-Y reconstruction after a distal gastrectomy for gastric cancer. Surg
Today. 2009;39(8):647–51.

11. Tu BN, Kelly KA. Elimination of the roux stasis syndrome using a new type
of “uncut roux” limb. Am J Surg. 1995;170(4):381–6.

12. Noh SM. Improvement of the roux limb function using a new type of
“uncut roux” limb. Am J Surg. 2000;180(1):37–40.

13. Uyama I, Sakurai Y, Komori Y, Nakamura Y, Syoji M, Tonomura S, et al.
Laparoscopy-assisted uncut roux-en-Y operation after distal gastrectomy for
gastric cancer. Gastric Cancer. 2005;8(4):253–7.

14. Ahn SH, Son SY, Lee CM, Jung DH, Park do J, Kim HH. Intracorporeal uncut
roux-en-Y gastrojejunostomy reconstruction in pure single-

Sah et al. BMC Surgery            (2020) 20:7 Page 6 of 7



incisionlaparoscopic distal gastrectomy for early gastric cancer: unaided
stapling closure. J Am Coll Surg. 2014;218(1):e17–21.

15. Ma JJ, Zang L, Yang A, Hu WG, Feng B, Dong F, et al. A modified uncut
roux-en-Y anastomosis in totally laparoscopic distal gastrectomy:
preliminaryresults and initial experience. Surg Endosc. 2017;31(11):4749–55.

16. Kubo M, Sasako M, Gotoda T, Ono H, Fujishiro M, Saito D, et al. Endoscopic
evaluation of the remnant stomach after gastrectomy: proposal for a
newclassification. Gastric Cancer. 2002;5(2):83–9.

17. Shiraishi N, Adachi Y, Kitano S, Bandoh T, Katsuta T, Morimoto A. Indication
for and outcome of laparoscopy-assisted Billroth I gastrectomy. Br J Surg.
1999;86(4):541–4.

18. Kitano S, Shiraishi N, Fujii K, Yasuda K, Inomata M, Adachi Y. A randomized
controlled trial comparing open vs laparoscopy-assisted distal gastrectomy
for the treatment of early gastric cancer: an interim report. Surgery. 2002;
131(1 Suppl):S306–11.

19. Huscher CG, Mingoli A, Sgarzini G, Sansonetti A, Di Paola M, Recher A, et al.
Laparoscopic versus open subtotal gastrectomy for distal gastric cancer: five-
year results of a randomized prospective trial. Ann Surg. 2005;241(2):232–7.

20. Hu Y, Huang C, Sun Y, Su X, Cao H, Hu J. Morbidity and mortality of
laparoscopic versus open D2 distal Gastrectomy for AdvancedGastric
Cancer: a randomized controlled trial. J Clin Oncol. 2016;34(12):1350–7.

21. Song J, Oh SJ, Kang WH, Hyung WJ, Choi SH, Noh SH. Robot-assisted
gastrectomy with lymph node dissection for gastric cancer: lessons learned
from an initial 100 consecutive procedures. Ann Surg. 2009;249(6):927–32.

22. Nevo Y, Goldes Y, Barda L, Nadler R, Gutman M, Nevler A. Risk factors for
complications of Total/subtotal Gastrectomy for gastric Cancer:
ProspectivelyCollected, based on the Clavien-Dindo classification system. Isr
Med Assoc J. 2018;5(20):277–80.

23. Park JY, Kim YJ. Uncut roux-en-Y reconstruction after laparoscopic distal
Gastrectomy can be a FavorableMethod in terms of gastritis, bile reflux, and
gastric residue. J Gastric Cancer. 2014;14(4):229–37.

24. Sun MM, Fan YY, Dang SC. Comparison between uncut roux-en-Y and roux-
en-Y reconstruction after distal gastrectomy for gastric cancer: a meta-
analysis. World J Gastroenterol. 2018;24(24):2628–39.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Sah et al. BMC Surgery            (2020) 20:7 Page 7 of 7


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Surgical methods
	Statistical analysis

	Results
	Types of complication
	Site of anastomotic leakage and management

	Discussion
	Conclusion
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

