
ORIGINAL CONTRIBUTIONS

Status of Laparoscopic Sleeve Gastrectomy in China: A
National Survey

Shibo Lin1
& Wei Guan1

& Pankaj Hans1 & Hui Liang1

Published online: 19 May 2017
# Springer Science+Business Media New York 2017

Abstract
Background Laparoscopic sleeve gastrectomy (LSG) is a fa-
vorable bariatric procedure. This study evaluated the status of
LSG in China.
Methods During the 4th International Forum of Bariatric and
Metabolic Surgery inMay 2016, Nanjing China, an on-the-spot
questionnaire was filled out by 105 attending surgeons with ex-
perience of LSG.The feedback datawas collected and analyzed.
Results For preoperative preparations, surgeons preferred
blood glucose control with insulin (61.0%), bowel cleaning
(33.3%), and fasting and water deprivation (75.2%). For surgi-
cal techniques, surgeons preferred 36/38F bougie (86.7%),
greater curvature mobilization with ultrasonic energy device
(89.5%), direct transection of short gastric vessels (80%), an-
trum resection within 2–6 cm to the pylorus (84.8%) with
4.8 mm height stapler (72.4%), and 3.5 mm for corpus
(94.3%). Whole stapler-line reinforcement, gastric sleeve fixa-
tion, leaking test, and abdominal drainage were preferred by
48.6, 62.9, 39, and 47.6% surgeons. For postoperative manage-
ments, surgeons preferred nasogastric tube insertion (33.3%),
early liquid diet (69.6%), 4 weeks of liquid diet (55.2%),
2000 ml daily water intake before discharge (79%), 4 weeks
of PPI (69.5%), and multi-vitamin supplementation 1 week
after operation (77.1%). For postoperative complications, pref-
erences were tachycardia as the onset of leak (81.0%) and oral
contrast radiography for leak diagnosis (72.4%). Leak manage-
ments include US-guided percutaneous drainage (68.6%), na-
sogastric tube (87.6%), and parenteral nutrition (61%). For

prolonged leak, enteral nutrition (87.6%) and Roux-en-Y by-
pass (84.8%) as the salvage procedure were preferred. 95.2%
preferred endoscopic dilation for stricture.
Conclusions LSG is gaining its wide application in China, but
standardization of LSG is urgently needed.
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Introduction

Laparoscopic sleeve gastrectomy (LSG) was initially described
as a part of biliopancreatic diversion with duodenal switch
(BPS-DS) for weight loss in 2000 [1]. In 2003, LSG was used
as the first-stage procedure followed by laparoscopic Roux-en-
Y gastric bypass (LRYGB) for super super obese patients to
reduce the perioperative risk [2]. Gradually, LSG evolved as an
independent bariatric procedure because of its effective exces-
sive weight loss (EWL), safety, and simplicity. Subsequently,
multiple randomized controlled trials (RCT) confirmed its effi-
cacy, safety, and feasibility in clinical practice [3–5]. Therefore,
in 2012, American Society for Metabolic and Bariatric Surgery
(ASMBS) recognized LSG as an acceptable option as a prima-
ry bariatric procedure [6]. Since then, LSG has been widely
accepted as an important procedure of bariatric surgery and
gained its robust growth worldwide.

LSG was first introduced in China mainland in 2006 and
prevailed since 2011 [7]. In 2014, the Chinese Society for
Metabolic and Bariatric Surgery (CSMBS) recommended that
LSG could be an independent procedure for the patients with
obesity and type 2 diabetes mellitus (T2DM). Meanwhile,
CSMBS issued the indications of LSGwhich were followed by
most of the Chinese bariatric surgeons, including (1)
BMI ≥ 32.5 kg/m2 with or without T2DM; (2) 27.5 kg/
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m2 < BMI < 32.5 kg/m2 with T2DM but failed conservative
treatment and combined with at least two metabolic diseases or
comorbidities; (3) Duration of T2DM ≤15 years with fasting C-
peptide ≥ 50% of normal lower limit; (4) Waist circumference:
male ≥ 90 cm, female ≥ 85 cm; and (5) Age within 16~65 years
old. It is estimated that about 5000casesof bariatric surgerywere
performed in China mainland in 2015, and LSG accounted for
half of them. Chinese surgeons prefer LSG to other bariatric
procedures because of the following advantages: (1) Effective
EWL after LSG; (2) Less perioperative complications; (3) Less
cost; and (4) Relatively less surgical difficulty.

During the 4th International Forum of Bariatric and
Metabolic Surgery on May 5th, 2016, in Nanjing, China, most
of the Chinese laparoscopic bariatric surgeons attended the
meeting and shared their experience of LSG. The objective
of this study is to evaluate the usage of LSG, including the
surgical techniques and perioperative management, in China.

Methods

This was a prospective survey with an on-spot questionnaire
to evaluate the application of LSG in China. Most of the sur-
geons, who were practicing LSG or intended to practice it in
China mainland, attended the meeting, with a total of 120
surgeons. The survey included the following sections: (1)
Surgeons’ character; (2) Preoperative preparations; (3)
Surgical technique; and (4) Postoperative management.

The surgeons who never performed LSG were excluded
from the survey, and the survey included 105 surgeons. The
surgeons gave their feedback of the questionnaire through the
voters. The data was collected and analyzed.

Results

Surgeons’ Character

All attendees were male surgeons from 25 of 34 provinces in
China. 97.1% surgeons were from university hospitals. The
remaining 2.9% were from tertiary referral hospitals. On the
basis of annual surgical volume of LSG among 105 surgeons,
the percentages were 51.4, 36.2, and 12.4% for 1–10, 11–50,
and >50 procedures/year, respectively.

Preoperative Preparations

For patients with diabetes mellitus (DM), all the surgeons
accepted that the preoperative fasting blood glucose should
be <10 mmol/l. Sixty-one percent chose subcutaneous insulin
injection as a drug of choice to lower the blood glucose levels,
and 5.7% chose hypoglycemic agents, while 33.3% accepted
both of them.

33.3% performed bowel cleaning with laxative before the
operation, while 66.7% considered it unnecessary. 75.2% of
the surgeons preferred preoperative fasting and water depriva-
tion for 6–8 h, and 16.2% accepted that the preoperative
fasting was necessary while water deprivation was not. 8.6%
surgeons chose to follow the anesthesiologist’s advice.

Surgical Techniques

86.7% surgeons used 36F or 38F bougie for the intraoperative
resection guidance, 11.4% preferred gastroscope, while 1.9%
used nothing.

Mobilization of the greater curvature was typically done
with the ultrasonic energy device (89.5%), followed by
feedback-controlled bipolar sealing device (8.6%), and the
bipolar (1.9%). Eighty percent of surgeons directly transected
the short gastric vessels with the energy device, 14.3% chose
titanium clips or hemolock to reinforce the hemostasis, while
5.7% used absorbable clips.

84.8% of surgeons preferred to start transection of antrum
within 2–6 cm proximal to the pylorus, 12.4% chose to start
beyond 6 cm, while 2.9% began transection at less than 2 cm.
72.4% preferred to transect the antrumwith the 4.8 mm height
stapler (green load), 8.6% used the 3.5 mm height stapler (blue
load), 10.5% chose the multiple-height staple, and 8.6% used
two 4.8 mm height stapler for first two fires. Gastric corpus
was resected with 3.5 mm height stapler by 94.3% surgeons,
with 4.8 mm height stapler by 1.9% surgeons, while 3.8%
surgeons were uncertain. For fundus, 98.1% used 3.5 mm
height stapler, while 1.9% were uncertain.

After the resection of stomach, 48.6% surgeons used to
reinforce the whole staple line of the gastric sleeve, 33.3%
did the reinforcement by only oversewing of the area between
staple firings, while the rest (18.1%) considered the reinforce-
ment unnecessary. 35.2% surgeons fixed the gastric sleeve to
the surrounding tissue to prevent it from kinking or twisting,
62.9% did not, and 1.9% did it when it was necessary. Leak
test was done by 39% surgeons. Among those who did the
test, surgeons preferred bougie to do intraoperative air leak
test (51.2%) and methylene blue test (29.3%), while gastro-
scopic air leak test was preferred by 19.5% surgeons.

Eighty-one percent surgeons directly removed the resected
stomach from 12 mm port site, 17.1% used specimen bag, and
the rest (1.9%) cut the specimen into pieces and removed them
without using an endobag. An abdominal drain was put in by
47.6% surgeons, equal percentage did not place the drain, and
4.8% did it when it was necessary.

Postoperative Management

Placement of nasogastric tube was regarded as a routine pro-
cedure by 33.3% surgeons, while 53.3% surgeons did not
insert it, and the rest (13.3%) placed it sometimes. For the
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urinary catheters, 23.8% considered keeping it for a longer
duration, 52.4% would remove it when the patients regained
consciousness, and 23.8% made decision on a case to case
basis.

Liquid diet was prescribed by 69.6% surgeons when pa-
tients gained their consciousness, 15.2% did it only on re-
sumption of gastrointestinal function (passing of flatus), and
15.2% allowed it the next day, after excluding of gastric leak
by contrast radiography.

Seventy-nine percent of surgeons discharged the patients
when the oral water intake was more than 2000 ml, 10.5%
discharged the patients after suture removal of the incisions,
and the rest (10.5%) discharged the patients 1 week after
operation.

After discharge, 69.5% prescribed the intake of PPI for
4 weeks, 15.2% prescribed it for 2 weeks, 10.4% for 1 week,
and 4.8% considered it unnecessary. All the surgeons agreed
that postoperative liquid diet was indispensable, but the dura-
tion varied. 55.2% insisted that 4 weeks of liquid diet was
necessary, 29.5% preferred 2 weeks, while 15.3% believed
that 1 week was enough.

77.1% surgeons preferred to prescribe oral multi-vitamin
1 week after the operation, 17.1% prescribed it only if there
were any fall in their levels or on the appearance of clinical
signs of deficiency on follow-up visits, and 5.8% considered it
unnecessary. Most of the surgeons (79.0%) preferred centrum
(Wyeth Pharmaceuticals). The rest (21.0%) respected the pa-
tients’ choice.

For patients with poorly controlled diabetes after operation
(no remission/improvement), 72.4% surgeons pointed out that
the endocrinologists prescribed oral hypoglycemic agents
(metformin or sulfonylurea), and 27.6% surgeons reported
that endocrinologist prescribed insulin injection for DM
control.

Postoperative Complications

LSG is considered as a relatively safe procedure, but compli-
cations like gastric leak or sleeve obstruction are always a
major concern.

In this survey, most of the surgeons (71.4%) were uncertain
about the cause of the leak, while 14.3, 9.5, and 4.8% believed
that inappropriate stapler choice, stapling close to the esopha-
gus, and no reinforcement of staple line may be responsible
for the leak. For patients with the confirmed leak, tachycardia
was regarded as the initial manifestation by 81.0% surgeons,
fever by 8.6%, abdominal pain by 8.6%, and shoulder and
back pain by 1.9%. Twenty-one percent surgeons believed
that peritonitis was the major abdominal sign, while 79.0%
believed that there was no specific sign when the leak
happened.

In the patients with the suspicion of leak, oral contrast
radiography was used by 72.4% surgeons for diagnosing it,

7.6% preferred ultrasound, 12.4% used enhanced CT scan-
ning, while 7.6% preferred multiple radiological investiga-
tions. For the patients with abdominal drainage, 61.0%
regarded drainage would be helpful to diagnose the leak,
24.8% regarded it as useless, while the rest (14.3%) were
uncertain about it.

When the leak happened, 66.7% believed that the abdom-
inal drainage would be helpful for the treatment, while 25.7%
denied its usefulness, and 7.6%were uncertain about it. When
the fluid collection was detected, 68.6% preferred US-guided
percutaneous drainage, and 20% preferred CT guided drain-
age. 4.8% surgeons considered re-operation as the first treat-
ment option, and 6.7% insisted of conservative therapy and
observation if the patient was in stable condition. Nasogastric
tube would be placed as a routine procedure by 87.6% sur-
geons, while 4.8% would place it based on the severity of the
infection, 4.8% based on the postoperative duration, and 2.9%
would not place it. For nutrition support, 39% preferred enter-
al nutrition, while 61% used parenteral nutrition. If the dura-
tion of leak prolonged, all the surgeons agreed that the fasting
should be obligatory, but the percentages of enteral and par-
enteral nutrition were 87.6 and 12.4%, respectively. On failure
of conservative therapy, 84.8% would consider Roux-en-Y
bypass as a salvage procedure, 11.4% preferred total gastrec-
tomy, while only 3.8% would perform laparoscopic repair of
the leak.

Postoperative obstruction or stricture of gastric sleeve is
another major complication of LSG. The possible etiology
includes stapling too tight along the bougie (65.7%) and sta-
pling too close to the gastric angle (21.9%), torsion (7.6%),
and leak (4.8%). To diagnose the obstruction or stricture,
87.6% preferred upper gastrointestinal radiology, the others
(12.4%) used gastroscope. For treatment of stricture, 95.2%
would consider endoscopic dilation, 1.9% prefer laparoscopic
gastroplasty, and 2.9% consider Roux-en-Y bypass.

Conclusion

During the past three decades, the rapid economic develop-
ment dramatically increased the prevalence of obesity in
China mainland [8, 9]. Though behavioral interventions and
long-term drug treatments could offer benefits on weight loss
maintenance, bariatric surgery results in greater body weight
loss and higher remission of obesity-related diseases [10–12].
Among the bariatric procedures, LSG is relatively simple and
offers favorable control of the body weight and the comorbid-
ities [13]. Furthermore, LSG is associated with fewer early
major and minor complications, compared with LRYGB
[14]. Thus, LSG has become the most popular bariatric pro-
cedure in China mainland to treat obesity and accounts for
more than 50% of all bariatric surgeries now. However, due
to the short time of its application (10 years) in China
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mainland, some problems have come into notice based on the
current on-the-spot survey.

The survey indicated that LSG is gaining its wide applica-
tion in China mainland. Most of the provinces in China have
started to perform LSG, though the distribution of surgical
volume varies significantly. The surgeons in eastern part of
China have performed 51.1% of overall LSG [7]. Only 12.4%
Chinese surgeons reached the annual surgical volume of over
50 cases. Multiple reasons are responsible for this dilemma. In
the long history, Chinese believe that overweight or obesity is
the symbol of health, but not a disease. Some people, espe-
cially the elder Chinese population, also hold the concept that
it is unacceptable to receive bariatric surgery for the obese
people. Meanwhile, the concept of the bariatric and metabolic
surgery among most of the Chinese physicians is not updated.
Most of the Chinese patients with obesity first attend the out-
patient clinic of endocrinology for medical consultation, but
only a very few of them are advised to seek the benefit of
bariatric surgery even though it is necessary. Moreover, bar-
iatric surgery is not covered by the national medical insurance.
Some patients with obesity, especially with morbid obesity,
may not afford the expense of the bariatric surgery.

Based on this survey, we find the perioperative manage-
ments of LSG in China exhibits heterogeneity as listed in
Table 1 and demands urgent improvement. It is widely accept-
ed that the preoperative use of all hypoglycemic agents should
be discontinued and replaced by insulin injection to achieve
favorable blood glucose control to avoid postoperative hypo-
glycemia [15]. However, around 40% Chinese surgeons still
prescribe oral hypoglycemic agents to control the blood glu-
cose. The implementation of an enhanced recovery after bar-
iatric surgery (ERABS) was confirmed to be safe, feasible,
well-tolerated, and could significantly reduce the length of
hospital stay with low readmission rates [16, 17]. It includes
a series of perioperative evidence-based interventions to re-
duce the perioperative surgical stress by maintaining physio-
logical function, enhancing mobilization, reducing pain, and
facilitating postoperative early oral nutrition [18]. The proto-
col of ERABS for LSGwas first proposed by Lemanu in 2013
[19]. In 2016, the guidelines of ERABS application for peri-
operative care in bariatric surgery were recommended by
Enhanced Recovery After Surgery (ERAS) Society for clini-
cal practice [18]. Based on the survey of postoperative length
of hospital stay, placement of nasogastric tube, and duration of
urinary catheter removal, we found that ERABS was not
widely accepted by Chinese bariatric surgeons. Radical antral
resection was reported to be associated with higher postoper-
ative EWL and low incidence of reflux symptoms (2 versus
6 cm from the pylorus), thus, guarantee greater and better
maintained weight loss [20]. However, 15.3% of Chinese sur-
geons did not transect the antrum within 2–6 cm from the
pylorus. The indications for bariatric and metabolic surgery,
followed by most of the Chinese bariatric surgeons, were

issued by CSMBS in 2014, but the detailed managements of
LSG remain missing in China. The protocol of bariatric sur-
gery could be divided into three types: north (Shenyang),
middle (Nanjing), and south (Guangzhou). These three cities
provide the training for the most of the new bariatric surgeons.
It can be speculated that the training would have influence on
the surgeons’ decision of the practice. Other factors that con-
tribute to the surgeons’ practice still require further
investigation.

The laparoscopic bariatric surgery is a new emerging dis-
cipline in China mainland, with overall history of less than
15 years. The application of LSG also remains at the early
stage. Current outlined guidelines or expert consensus on bar-
iatric surgery are adapted from theWestern guidelines, but not
based on Chinese clinical data. As a matter of fact, solid clin-
ical evidence, regarding the therapeutic effectiveness on obe-
sity and T2DM in China mainland remains missing. Though
key points of LSG have reached expert consensus, the practi-
cal procedure varies from surgeons to surgeons based on this
survey [21, 22]. Some Chinese bariatric surgeons modify the
procedure to decrease the intraoperative difficulty and postop-
erative complications. We believe that the main reason for this
dilemma is due to the absence of national guidelines. In view
of ethnic and diet difference from the Western population,
more clinical trials involving Chinese patients should be car-
ried out to validate the effectiveness of this procedure.
Moreover, updating the Chinese version of guideline is ur-
gently required.

Another major problem is the training of the new practicing
bariatric surgeons. In China mainland, most of the bariatric
surgeons are general surgeons, and the doing laparoscopic
operation is not a tough challenge for them. As a matter of
course, these surgeons assume that sleeve gastrectomy is just a
simple procedure to form the gastric sleeve, but neglect the
minor but important technical points and the value of postop-
erative follow-up. LSG is relatively simple procedure; how-
ever, it still requires strict preoperative evaluation, standard
intraoperative procedure, and regular postoperative follow-
up to secure its therapeutic effect and decrease the LSG-
related complications. It is reported that the technical skill of
the practicing bariatric surgeons varies widely, and it is nega-
tively correlated with the postoperative complications [23].
The known best-practice techniques warrant the better surgi-
cal outcomes and guarantee the patients’ safety. The training
of the new practicing bariatric surgeons should aim to improve
the quality of LSG in forms of proper patient selection, stan-
dard surgical procedure, and scientific management of the
postoperative complications. Meanwhile, the international
and domestic communications should be included in the train-
ing to exchange and share the better understanding of LSG.

It is estimated that a total of 168 Chinese hospitals were
practicing bariatric surgery in 2015, including those performs
open bariatric surgery for T2DM, and the number is still
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increasing. However, a national registry system for bariatric
surgery has not been established yet, and the data with regard
to bariatric surgery remains unknown. The registry system
offers the major source of data on the effectiveness and com-
prehensive trend of the bariatric surgery. It may reflect the
flaws and defects within the bariatric surgery, which will be
of great help to the further improvement. Meanwhile, the reg-
istry system may be helpful to influence the medical resource
allocation and provide public education. Besides the registry
system, more attention should be paid on clinical trials.
Though laparoscopic bariatric surgery has been practiced in
China for 15 years, RCTs with good quality remain missing to
demonstrate its effectiveness in Chinese ethics.We still cannot
provide solid evidence to convince the Chinese physicians
and patients with obesity to accept the bariatric surgery.
With the data retrieving from the registry system or RCTs ,
the bariatric surgery may gain its wider acceptance in China
mainland.

It is worth noting that there are some limitations of this
survey. First, this on-the-spot-survey is mainly focused on
the technical aspects and perioperative managements of the
LSG, while patient’s data and postoperative outcomes are
not included. Second, not all the Chinese bariatric surgeons
attended the conference, thus, current data may not reflect the
true status of LSGwithin China mainland. Third, data in terms
of postoperative follow-up is not included. For bariatric sur-
gery, follow-up is an important part to monitor the therapeutic
effect and manage the LSG-related complications. Fourth, the
cost of LSG is not included. Bariatric surgery is not covered
by the medical insurance in China. Analysis of cost and effect
of bariatric surgery in patients with obesity may influence the
patient’s acceptance. Thus, the data retrieving from the survey
should be interpreted carefully.

The survey indicated that the techniques of LSG in China
mainland exhibited great variation, though most Chinese sur-
geons followed the international guidelines and expert

consensus. And the LSG in China mainland is at an early stage
of development with small amount of annual surgical volume.
To improve the quality of LSG in China mainland, the follow-
ing steps should be done: standardization of the surgical pro-
cedure and perioperative management, training and certifying
the surgeons, establishment of national registry system, and
updating the national guidelines. Moreover, more domestic
data in terms of RCTs or clinical trials with large patients
sample to validate the effectiveness of LSG is needed.
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