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Abstract 

Objective  To report the experience with laparoscopic sleeve gastrectomy as a bariatric surgery in our 
center. 

Methods  Twenty obese patients were followed up for 1 year after receiving laparoscopic sleeve 
gastrectomy as a bariatric surgery in our center from January 2009 to October 2010, during which their 
general conditions, complications, and improvement of obesity-related diseases were assessed. 

Results  Of the 20 patients, 19 underwent laparoscopic sleeve gastrectomy and 1 underwent open 
sleeve gastrectomy with no death occurred. The average weight loss was 36.4±10.0 kg, the average BMI 
decreased from 46.1±11.5 to 33.6±5.6 kg/m2, and the excess weight loss was 55.9%±14.2% one year 
after the operation. The majority of obesity-related diseases were improved. In one year after the 
operation, excellent, good, fairly good and poor scores were achieved in 2 (10.0%), 8 (40.0%), 7 (35.0%), 
and 3 patients (15.0%), respectively. 

Conclusion  Laparoscopic sleeve gastrectomy as a bariatric surgery is a safe and feasible procedure for 
obesity with excellent short-term effects. More studies with a long-term follow-up are needed to 
validate its benefits. 

Key words: Obesity; Bariatric surgery; Laparoscope; Gastrectomy 

Biomed Environ Sci, 2013; 26(7):539-545    doi: 10.3967/0895-3988.2013.07.004     ISSN:0895-3988 

www.besjournal.com(full text)            CN: 11-2816/Q          Copyright ©2013 by China CDC 

 
INTRODUCTION 

verweight and obesity, as a major public 
health concern, have become a global 
epidemic. In China, the prevalence of 

overweight and obesity in 2002 was 22.8% and 7.1%, 
a respective increase by 40.7% and 97.2% since 1992. 
This indicates that approximately 401 million 
overweight or obese people now live in this 
country[1-3]. Overweight, obesity and the related 
diseases pose a serious health threat and impose a 
heavy burden on the Chinese healthcare system. For 

example, the direct medical cost of obesity-related 
type 2 diabetes mellitus (DM) and its complications 
are estimated to be 26 billion USD, representing 16% 
of the total Chinese health expenditure in 2007[4]. 
The incidence and cost of this disease in China are 
predicted to escalate continuously along with the 
urbanization process. Therefore, it is urgent to 
address the issue of overweight, obesity and related 
diseases. 

Bariatric surgery, the most effective approach 
for treating severe or morbid obesity, produces not 
only significant and sustained weight loss, but also 

O 
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resolution or improvement of obesity-related 
diseases. Bariatric surgery has become a common 
procedure for morbid and severe obesity in western 
countries[5] but it was introduced into China not until 
a decade ago. The development of bariatric surgery 
in China has been slow, far behind that in western 
countries, and is thus difficult to meet the domestic 
needs of a large obese population. This may be 
owing to its technical complexity, especially in 
relation to laparoscopic Roux-en-Y gastric bypass 
(LRYGP) for patients who in lack of health knowledge 
refuse to undergo surgery for weight loss with 
special concern over an implanted foreign banding 
as with laparoscopic adjustable gastric banding 
(LAGB). Laparoscopic sleeve gastrectomy (LSG) is a 
relatively new procedure for obesity. The majority of 
stomach along the greater curvature is removed, 
leaving a narrow tube resembling a banana, with a 
remnant upper gastrointestinal tract to maintain 
integrity to a certain extent. LSG gains advantage 
over other procedures with its simplicity, 
comparable results, short duration of operation, and 
less complications[6]. LSG has been accepted 
gradually by doctors and patients and has recently 
become more popular in Asia[7-8]. The 6th 
International Asia-Pacific Metabolic and Bariatric 
Surgery Society (APMBSS) Congress held in 
Singapore recently stated that LSG obtained the 
fastest growth in Asia than the other bariatric 
procedures, with the number of this procedure 
increased from 4 (1% of the total bariatric 
procedures) in 2004 to 520 (24.8%) in 2009, similar 
to the number of LRGBP (580, 27.7%) in the same 
year. This rise parallels the global trends[9]. 
Unfortunately, data from China were not available to 
have been presented at this congress because 
Chinese bariatric surgery was then still in its infancy. 
For example, LSG was performed for the first time in 
our center not until March of 2009. We believe that 
it is helpful to present the early outcomes of LSG in 
Chinese obese patients as a primary procedure.  

MATERIALS AND METHODS 

The clinical data about 20 obese patients who 
underwent LSG in our center from September 2009 
to September 2010 were retrospectively analyzed. 
Their mean age was 30.9±9.7 years (range 18-55 
years), the female/male ratio was 11:9, their 
preoperative mean weight was 127.6±26.6 kg (range 
92-178 kg), their preoperative mean body mass 
index (BMI) was 46.1±11.5 kg/m2 (range 35.9-58.8 

kg/m2) and their preoperative mean excess weight 
(measured from a BMI of 23) was 63.8±22.5 kg 
(range 35.3-103.5 kg). All the patients satisfied the 
inclusion criteria according to the Guidelines for 
Surgical Treatment of Obesity in China (2007) 
formulated by the Endocrine Surgery Group, 
Laparoscopic and Endoscopic Surgery Group, 
Gastrointestinal Surgery Group of the Surgery 
Branch of the Chinese Medical Association[10].  

The admitted patients were treated by a fixed 
team consisting of surgeons, anesthetists, dieticians, 
and pre- and post-surgical nurses. A group consisting 
of dietician, physiotherapist, endocrinologist, 
cardiologist, and gastroenterologist provided a 
preoperative management program for the patients. 
The patients were given a DM-type integral protein 
diet (41.8-62.7 kJ/kg/d) for at least 2 weeks before 
surgery, for building up their physical conditions to 
ensure future successful surgery and modification of 
postoperative dietary habits. The diet, exercise and 
behavioral modification were monitored throughout 
the pre- and postoperative periods. The patients 
received a full and objective preoperative 
examination for the assessment of surgical risk and 
underwent upper gastrointestinal series and 
ultrasonography for liver, gallbladder, and pancreas. 
Blood gas and cardiopulmonary functions were 
assessed, and obstructive sleep apnea hypopnea 
syndrome (OSAHS) was diagnosed by overnight 
polysomnography. If necessary, continuous positive 
airway pressure therapy was initiated at least 2 
weeks before and after operation. The benefits, 
disadvantages, and potential risks of each surgical 
procedure were carefully explained to the patients. 
The procedure-related complications, the necessary 
changes in eating habits and lifestyle, and the need 
for frequent and long-term follow-up were discussed 
in detail. Written informed consent was obtained 
from each patient. All operations were performed by 
the same surgical team. Cephalosporin and 
metronidazole of the second generation were 
administered for prevention of perioperative 
infection and stretch hose was used for prevention 
of deep vein thrombosis. In addition, an orthopedic 
operation table was necessary to bear the excessive 
weight of the patients. 

Surgical Procedures 

Surgical procedures involved the placement of 5 
trocars. First, the V-shaped liver suspension 
technique (V-LIST) was used to gain a broad 
operative view of the gastroesophageal junction[11-12] 



Biomed Environ Sci, 2013; 26(7): 539-545 541 

and a silicone Penrose drain was inserted into the 
peritoneal cavity and stapled to the pars condensa of 
the lesser omentum and parietal peritoneum using 
2-0 Prolene (Ethicon) for liver retraction. The left 
lobe of liver was retracted with the V-shaped 
suspension technique. The greater curvature of 
stomach was freed beginning from 6 cm proximal to 
the pylorus to the angle of His with the harmonic 
scalpel (Ethicon). Care was taken to preserve the 
gastroepiploic vessels. A bougie (36-40 Fr) was 
placed in the stomach against the lesser curvature to 
guide the stapling. Gastric resection was performed 
with a stapler (Echelon 60, Ethicon) along a line 
parallel to the bougie beginning from 6 cm proximal 
to the pylorus and extending to the cardia. The 
stomach was removed from the abdominal cavity by 
slightly enlarging the incision where the Versaport 
cannula was placed. Intraoperative gastroscopy was 
performed for each patient to ensure that he or she 
had no bleeding or stricture. A leak check was 
performed at the same time by insufflating with a 
gastroscope with the remnant gastric section 
submerged in irrigation fluid and by infusing sterile 
methylene blue through a nasogastric tube. The 
staple line was oversewn (3-0 Vicryl, Ethicon), only 
along the bleeding and leakage areas, or areas with 
the potential for such complications. A nasogastric 
decompression tube was placed to monitor bleeding 
and an intraperitoneal drain was placed under an 
anastomotic stoma. All patients underwent upper 
gastrointestinal imaging with water-soluble contrast 
medium to inspect the shape of gastric remnant and 
check the staple line for leakage on day 1 after 
operation. If there were no abnormalities, the 
nasogastric tube was removed and patients were 
allowed to have oral fluids. The intra-abdominal 
drain was not removed until patients’ discharge from 
hospital so as to monitor whether internal 
hemorrhage or gastric leakage occurred. The 
majority of patients were discharged on day 3 or 4 
after operation.  

The patients were followed up for at least one 
year with their weight loss assessed at a monthly 
interval, during which data were collected including 
the initial weight, pre/postoperative weight loss, 
occurrence of obesity-related diseases, medication, 
operation time, recovery from the operation, length 
of hospitalization, weight loss, complications, 
resolution of obesity-related diseases and symptoms 
delaying recovery. Weight loss, amelioration of 
obesity-related diseases, complications, and quality 
of life were assessed with the bariatric analysis and 
reporting outcome system (BAROS)[13]. BAROS 

defines the major surgical complications as need for 
re-operation or endoscopic procedure, or bleeding 
requiring transfusion, or an event resulting in 
prolonged hospitalization over 7 days. Minor surgical 
complications are defined as an operation-related 
morbidity which does not prolong the hospitalization 
for over 1 week. Late surgical complications are 
minor if the patient has symptoms related to the 
operation that delays the normal recovery and 
prohibits the normal daily activity[13]. Complete 
blood cells were counted, body was weighed, 
medication was checked, and general well-being and 
physical status were recorded during a routine 
1-year follow-up period. Resolution of 
obesity-related diseases was assessed according to 
the diminished or discontinued medication due to 
the normalization of laboratory values. 

Statistical Method 

All data, expressed as mean±SD, were compared 
between groups by paired Student’s t-test and 
analyzed by one-way ANOVA test using SPSS 16.0 for 
Windows. P<0.05 was considered statistically 
significant. 

RESULTS 

Of the 20 patients enrolled in this study, 19 
underwent LSG and 1 underwent open SG due to the 
trocar-induced transverse mesocolon branch vein 
injury. The mean operation time was 100.6 min 
(range 61-150 min) with a mean blood loss of 65 mL 
(range 20-600 mL). The operation time of open SG 
was 138 min with a blood loss of 600 mL. The mean 
blood loss in the 19 patients who underwent LSG 
was 30 mL (range 20-50 mL). No death occurred. The 
mean length of hospitalization was 5.6 days (range 
4-8 days) after the operation. 

Weight Loss  

The average weight was 91.2 kg, the average 
weight loss was 36.4 kg, the average BMI was   
33.6 kg/m2 with a drop of 12.5 kg/m2, and the excess 
weight loss (EWL, measured from a BMI of 23) was 
55.9% for the patients 1 year after operation. The 
lowest EWL was 33.5% and 33.8% respectively.  
One patient had a poor compliance for moderate 
eating and 1 patient liked sweet food which    
could not be changed. Extreme morbid obesity with 
BMI >50 kg/m2 was present in 27.8% of the patients 
(n=5) before operation and was 0% after operation 
(Table 1). 
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Amelioration of Obesity-related Diseases 

The majority of obesity-related diseases were 
resolved or improved after operation. The 
obstructive sleep apnea hypopnea syndrome was 
improved in 15 patients 1 year after LSG. Of the 6 
patients with hypertension, 4 had their the blood 
pressure returned to normal after withdrawal of 
antihypertensive agents, 1 decreased the dose of 
antihypertensive agents, and 1 turned to take a 
milder antihypertensive agent. Of the 6 patients with 
type 2 DM, 5 were able to maintain their stable 
fasting blood glucose and glycosylated hemoglobin 
levels through diet alone or exercise, and 1 reduced 
dosage of the antidiabetic drug. Although the total 
cholesterol (TC) and triglyceride (TG) level in the 
patients with hyperlipemia after operation were not 
different from those before operation, they returned 
to normal in 50% of them and 1 patient decreased 
the dosage of antilipemic agents after operation. The 
symptoms of OSAHS were resolved or improved in 
all patients (Tables 2 and 3).  

BAROS Score and Changes in the Quality of Life 
Questionnaire  

The average score and changes in the 
Moorehead-Ardelt quality of life questionnaire 
before and after operation are shown in Table 4. 

Table 1. Weight Loss of 20 Patients before and after 
Operation 

Parameter 
Before 

Operation 
After 

Operation 
Change 

P 
Value* 

Mean Weight (kg)  127.6±26.6  91.2±21.3  36.4 0.000 

Mean BMI (kg/m2)  46.1±11.5 33.6±5.6  12.5 0.000 

Mean Excess 
Weight (kg) 

63.8±22.5 27.4±19.0 36.4 0.000 

Note. BMI=Body Mass Index. *Paired Student’s 
t-test. Excess weight was measured from a BMI of 
23. 

Table 2. Improved and Remitted Obesity-related 
Diseases 

Postoperative No. (%) 
Co-morbidity 

Preoperative 

No. 
Remission  Improved Unchanged 

II-DM  6 4 (66.67) 1 (16.67) 1 (16.67) 

Hypertension  6 3 (50.00) 2 (33.33) 1 (16.67) 

Hyperlipemia  4 2 (50.00) 1 (25.00) 1 (25.00) 

OSAHS 15 12 80.00) 3 (20.00) 0 

Note. II-DM=type 2 diabetes mellitus; OSAHS 
=obstructive sleep apnea hypopnea syndrome. 

Table 3. Objective Indications for Obesity-related Diseases 

Ⅱ-DM (n=6)  Hyperlipemia (n=4)  Hypertension (n=6)  OSAHS (n=15) 
Metric 

FBG GHb(%)  TG TC  SBP DBP  AHI NLSaO2 

Preoperative 9.3±1.3 8.1±1.4  2.4±0.1 5.4±0.2  166.7±7.5 101.7±13.7  48.7±39.1 66.4±15.4 

Postoperative 6.7±1.9 6.0±0.2  2.2±0.1 5.0±0.4  150.8±12.0 88.3±6.8  10.5±14.0 80.4±7.9 

P value* 0.011 0.018  0.083 0.144  0.008 0.038  0.000 0.000 

Note. II-DM=type 2 diabetes mellitus; OSAHS=obstructive sleep apnea hypopnea syndrome; FBG=fasting 
blood glucose; GHb=glycosylated hemoglobin; TG=triglyceride; TC=total cholesterol; SBP=systolic pressure; 
DBP=diastolic pressure; AHI=apnea-hypopnea index; NLSaO2=nocturnal lowest arterial oxygen saturation. 
*Paired samples t test. 

Table 4. Average Score and Changes in Quality of Life Questionnaire before and after Operation (n=20) 
Average Score Changes in Quality of Life Questionnaire after Operation 

Items 
Preoperation Postoperation 

P Value* Much 
Worse (%) 

Worse 
(%) 

Same 
(%) 

Better 
(%) 

Much 
Better (%) 

Self-esteem -0.225 0.225 0.017 1 (5.00) 1 (5.00) 2 (10.00) 6 (30.00) 10 (50.00) 

Physical activity -0.188 0.188 0.000 0 1 (5.00) 2 (10.00) 7 (35.00) 10 (50.00) 

Social involvement -0.188 0.138 0.006 0 2 (10.00) 6 (30.00) 7 (35.00) 5 (25.00) 

Labor -0.200 0.113 0.001 0 1 (5.00) 5 (25.00) 8 (40.00) 6 (30.00) 

Sexual -0.238 0.0375 0.007 1 (5.00) 1 (5.00) 7 (35.00) 7 (35.00) 4 (20.00) 

Note. *Mann-Whitney U test. 
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Complications 

All surgical and medical complications were 
stratified as major and minor or early and late 
according to the Oria and Moorehead classification. 
The only major early surgical complication occurred 
in patient who was transferred to open SG due to a 
blood loss of 600 mL. Another 2 minor early surgical 
complications were found in 2 patients with umbilical 
site infection that responded to conservative wound 
care. Four minor early surgical complications took 
place in 3 patients due to dehydration which were 
potentially related to transient gastric dysmotility in 
the first month. One patient, readmitted 2 months 
after LSG due to blood vomiting, was diagnosed as 
chronic gastritis and bleeding by gastroscopy, with 
their symptoms disappeared after conservative 
therapy. These 4 patients remained in hospital for 
less than 1 week. The 3 minor early medical 
complications, including dyspepsia, reflux or vomiting, 
were resolved spontaneously after patients were 
instructed to chew carefully and swallow slowly. One 
patient suffered from Guillain-Barre syndrome on day 
62 after LSG. However, whether it was related to the 
bariatric operation remains unknown. These patients 
were recommended to receive low sugar, calorie, and 
high protein diet. Food intake after LSG was around 
25% of what had been prepared, and all patients 
received a routine oral multivitamin supplementation 
(one tablet a day). The patients were asked to have 
plenty of fluids and enough protein, establish healthy 
eating habits and avoid eating too much. Folate 
deficiency was identified in 1 female patient (5%) 
with megaloblastic anemia, and hypocalcaemia 
occurred in 1 (5%) male patient 1 year after 
operation. No severe nutrition complication was 
observed in the patients after operation. 

Final BAROS Scores 

The excellent, good, fairly good and poor BAROS 
scores were achieved in 2 (10.0%), 8 (40.0%), 7 
(35.0%), and 3 patients (15.0%), respectively. 

DISCUSSION 

Currently, there are several options of bariatric 
surgery. LRYGP and LAGB are the most common. 
LRYGP has become the “gold standard” for morbid 
obesity in USA, while LAGB is the most popular 
procedure in Australia and Europe. Sleeve 

gastrectomy (SG) is a relatively new procedure, first 
described by Hess in 1988[14], and was initially 
described as a first-step procedure followed by 
either biliopancreatic diversion with duodenal switch 
or Roux-en-Y gastric bypass in severe obese patients. 
Sleeve gastrectomy not only limits the amount of 
food by reducing the volume of stomach to 50-100 
milliliters which is about the size of a banana, 
approximately one tenth of what the stomach is able 
to hold before, but also restricts the gastric volume 
and reduces the number of glands that produce 
ghrelin after removal of the gastric fundus. 
Therefore, the procedure also functions as an 
appetite suppressant[15], and is thus not purely a 
restrictive bariatric surgery[7-8]. With the 
development of minimally invasive surgery in 1999, 
the first LSG was performed as a first part of 
biliopancreatic diversion with duodenal switch[16]. To 
date, no standardized and objective method is 
available for choosing an appropriate surgical 
technique. The choice of procedure is influenced by 
patients’ BMI, age, sex, adherence, psychosocial 
status and knowledge about bariatric surgery. For 
lack of appreciable health education, many obese 
people in China refuse invasive surgery and often 
prefer to take conservative therapy because they are 
afraid of the surgical risks. The patients in our group 
were only 30.85±9.66 years old, but the mean time 
of suffering from obesity was 11.1±4.6 years. All 
patients received conservative therapies, such as 
diet pills, exercise and acupuncture, which did not 
effectively reduce their weight. Surgery was thus the 
only available option for these patients. When 
informed of the effect, advantages and 
disadvantages of bariatric procedure in detail, many 
patients still refused to accept anatomic 
rearrangement of their intestinal anatomy or 
placement of an implanted band. Therefore, of the 
27 patients who received bariatric surgery, only 2 
underwent LRYGB, 5 underwent LAGB, and most (20) 
underwent LSG. Most of the patients receiving LSG 
were satisfied with the operation in our group with 
an average weight loss of 33.98 kg and an average 
excess weight loss of 55.89%. Furthermore, most of 
the obesity-related diseases were resolved or 
improved, and the quality of life of the patients was 
significantly elevated. It was recently reported that 
the average weight and BMI of 20 patients increased 
from 116.3 to 90.2 kg and 42.5 to 33.1 kg/m2 
respectively with an average excess weight of 49.6% 
and obvious improvement in obesity-related 
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diseases 1 year after LSG[17], indicating that LSG is 
safe and feasible as a first-line surgery for morbid 
obesity. It has been shown that the excess weight 
loss is 59.13% and 65% respectively 1 and 2 years 
after LSG with a good resolution of obesity-related 
diseases[18]. It was also reported that the excess 
weight was 83.3%±28.3% 1 year after LSG with a 
good resolution of obesity-related diseases[19]. A 
systematic review of the current literature on LSG 
indicated that the mean percentage of EWL was 
33%-85%, with an overall mean EWL of 55.4%, and 
the follow-up for the weight loss was 3-60 months[8]. 
In contrast to previous studies, one report on LSG 
with a 5 year-follow-up showed a mean EWL of 
55.0%±6.8% and a low plasma ghrelin level for 5 
years after operation[20], indicating that SG produced 
stable weight loss. It was more recently reported 
that the EWL was >50% in 55% of patients after LSG 
as a definitive bariatric procedure[21]. 

In this study, no death, gastric staple line leaks, 
bleeding or stricture occurred during the 
perioperative period except for massive bleeding 
during LSG, suggesting that certain measures can 
reduce the complications. All patients in our group 
underwent intraoperative gastroscopy to ensure no 
bleeding or stricture formation. The staple line must 
be oversewn along the areas with leakage, bleeding 
or potential for these complications. These measures 
prolong the operation time but reduce the risk of 
complications. No standard distance is available 
from the pylorus to staple the proposed gastric 
remnant. The stomach should be removed beginning 
10 cm away from the pylorus[22] or beginning 2 cm 
away from the pylorus[23-24]. The Third International 
Consensus Summit for Sleeve Gastrectomy reported 
that resection began 1.5-7.0 cm (mean 4.8 cm) 
proximal to the pylorus in 19 605 casesundergoing 
LSG[25]. In this study the stomach was removed 
beginning 6 cm proximal to the pylorus and 
extended the resection to the cardia as previously 
described[26], thus protecting the pylorus function, 
accelerating the gastric emptying and decreasing the 
bile reflux. V-shaped liver suspension technique 
(V-LIST) is cost-effective to gain a broad operative 
view of the gastroesophageal junction, and to 
remove the drain at the end of surgery, can avoid an 
additional subxiphoid wound and reduce the risk of 
iatrogenic liver injury. An intra-abdominal drain was 
left via the anastomotic stoma until the patient 
began to take oral fluids, which might delay the 
discharge from hospital, but would be able to 
monitor whether internal hemorrhage and gastric 

leakage occurred[27]. A multi-disciplinary team (MDT) 
approach is necessary for the treatment of morbid 
obesity and its complications. Patients needing 
bariatric intervention were assessed physically and 
their concerns were addressed by the team at 
admission. The advantages, risks, and disadvantages 
of bariatric surgery were discussed with patients in 
detail. The specific procedure selected was according 
to the preference of patients or contraindications for 
other bariatric procedures. A low calorie diet 
designed by dietitians induced weight loss to some 
degree. Consultations by MDT to decide a 
comprehensive plan for obesity and its related 
diseases are vital before bariatric surgery. 
Modification of diet, exercise and lifestyle and 
frequent follow-up must be conducted by MDT for a 
long time. 

Most studies indicate that LRYGB and LSG are 
more effective than LAGB in achieving weight 
loss[28-29]. However, emerging researches indicate 
that LSG is comparable to LRYGB or GBP in weight 
loss and resolution of obesity-related diseases. LSG is 
a relatively simple technique with few complications, 
rare postoperative metabolic deficiency and no need 
for supplementation. In addition, LSG is safer than 
LRYGBP[7,30-31]. In this study, no death occurred, 
indicating that LSG is a safe procedure even for 
patients aged over 60 years or those aged less than 
18 years[32-33]. For these reasons, some scholars 
support LSG as a single primary procedure to relieve 
obesity[8,34-37]. LSG is especially useful in a region, 
such as China at a higher risk of stomach cancer. It is 
known that the incidence of gastric cancer in Asia is 
much higher than in other continents, accounting for 
42% of the total number of cases worldwide. 
Consequently, LSG as a definitive bariatric procedure 
has become more popular in Asia[7-8,34]. The absolute 
number of bariatric surgery procedures in Asia 
excluding China increased from 381 in 2004 to 2091 
in 2009, LSG increased from 1% in 2004 to 24.8% in 
2009, and LRYGB increased from 12% in 2004 to 
27.7% in 2009, whereas LAGB and minigastric bypass 
decreased from 44.6% and 41.7% in 2004 to 35.6% 
and 6.7% in 2009 respectively[9]. LSG may result in 
long-term dilatation of the remaining stomach 
sleeve and consequently induce weight regain. Since 
obesity is a lifelong disorder, longer term 
comparative effectiveness data for LSG are needed. 

In conclusion, LSG is an effective, feasible and 
safe procedure for obese patients, but more studies 
on a larger scale with a long term follow-up are 
needed to clarify its benefits in China. 



Biomed Environ Sci, 2013; 26(7): 539-545 545 

REFERENCES 

1. Chen CM. Overview of obesity in Mainland China. Obes Rev, 
2008; 9, 14-21. 

2. Jia WP, Wang C, Jiang S, et al. Characteristics of obesity and its 
related disorders in China. Biomed Environ Sci, 2010; 23, 4-11.  

3. Shan G, Wei D, Wang C, et al. Trends of overweight and obesity 
in Yi people between 1996 and 2007: an Yi migrant study. 
Biomed Environ Sci, 2011; 24, 467-74.  

4. Wang W, McGreevey WP, Fu C, et al. Type 2 diabetes mellitus 
in China: a preventable economic burden. Am J Manag Care, 
2009; 15, 593-601.  

5. Buchwald H, Avidor Y, Braunwald E, et al. Bariatric surgery: a 
systematic review and meta-analysis. JAMA, 2004; 292, 
1724-37.  

6. Gagner M, Deitel M, Kalberer TL, et al. The Second 
International Consensus Summit for Sleeve Gastrectomy, 
March 19-21, 2009. Surg Obes Relat Dis, 2009; 5, 476-85.  

7. Lakdawala MA, Bhasker A, Mulchandani D, et al. Comparison 
between the results of laparoscopic sleeve gastrectomy and 
laparoscopic Roux-en-Y gastric bypass in the Indian population: 
a retrospective 1 year study. Obes Surg, 2010; 20, 1-6.  

8. Brethauer SA, Hammel JP, Schauer PR. Systematic review of 
sleeve gastrectomy as staging and primary bariatric procedure. 
Surg Obes Relat Dis, 2009; 5, 469-75. 

9. Lomanto D, Lee WJ, Goel R, et al. Bariatric Surgery in Asia in 
the Last 5 Years (2005-2009). Obes Surg, 2012; 22, 502-6. 

10.Guideline for surgical treatment of obesity in China (2007), 
Chinese Journal of Practical Surgery, 2007; 27, 759-62. (In 
Chinese) 

11.Huang CK, Lo CH, Asim S, et al. A novel technique for liver 
retraction in laparoscopic bariatric surgery. Obes Surg, 2011; 
21, 676-9.  

12.Huang CK, Houng JY, Chiang CJ, et al. Single incision 
transumbilical laparoscopic Roux-en-Y gastric bypass: a first 
case report. Obes Surg, 2009; 19, 1711-5.  

13.Oria HE, Moorehead MK. Bariatric analysis and reporting 
outcome system (BAROS). Obes Surg, 1998; 8, 487-99.  

14.Jossart GH, Anthone G. The history of sleeve gastrectomy. 
Bariatric Times, 2010; 7, 9-10.  

15.Kotidis EV, Koliakos GG, Baltzopoulos VG, et al. Serum ghrelin, 
leptin, and adiponectin levels before and after weight loss: 
Comparison of three methods of treatment—a prospective 
study. Obes Surg, 2006; 16, 1425-32.  

16.Ren CJ, Patterson E, Gagner M. Early results of laparoscopic 
biliopancreatic diversion with duodenal switch: a case series of 
40 consecutive patients. Obes Surg, 2000; 10, 514-23.  

17.Ramalingam G, Anton CK. Our 1-Year Experience in 
Laparoscopic Sleeve gastrectomy. Obes Surg, 2011; 21, 
1828-33.  

18.Chowbey PK, Dhawan K, Khullar R, et al. Laparoscopic sleeve 
gastrectomy: an Indian experience-surgical technique and 
early results. Obes Surg, 2010; 20, 1340-7.  

19.Moon Han S, Kim WW, Oh JH. Results of laparoscopic sleeve 
gastrectomy (LSG) at 1 year in morbidly obese Korean patients. 
Obes Surg, 2005; 15, 1469-75.  

20.Bohdjalian A, Langer FB, Shakeri-Leidenmühler S, et al. Sleeve 
Gastrectomy as Sole and Definitive Bariatric Procedure: 5-Year 
Results for Weight Loss and Ghrelin. Obes Surg, 2010; 20, 
535-40.  

21.Sarela AI, Dexter SP, O'Kane M, et al. Long-term follow-up after 
laparoscopic sleeve gastrectomy: 8-9-year results. Surg Obes 
Relat Dis, 2012; 8, 679-84. 

22.Regan JP, Inabnet WB, Gagner M, et al. Early experience with 
two-stage laparoscopic Roux-en-Y gastric bypass as an 
alternative in the super-super obese patient. Obes Surg, 2003; 
13, 861-4.  

23.Burgos AM, Braghetto I, Csendes A, et al. Gastric Leak After 
Laparoscopic-Sleeve Gastrectomy for Obesity. Obes Surg, 2009; 
19, 1672-7.  

24.Mognol P, Chosidow D, Marmuse JP. Laparoscopic sleeve 
gastrectomy as an initial bariatric operation for high-risk 
patients: initial results in 10 patients. Obes Surg, 2005; 15, 
1030-3.  

25.Deitel M, Gagner M, Erickson AL, et al. Third International 
Summit: current status of sleeve gastrectomy. Surg Obes Relat 
Dis, 2011; 7, 749-59. 

26.Roa PA, Kaidar-Person O, Pinto D, et al. Laparoscopic sleeve 
gastrectomy as treatment for morbid obesity: technique and 
short term outcome. Obes Surg, 2006; 16, 1323-6.  

27.Burgos AM, Braghetto I, Csendes A, et al. Gastric Leak After 
paroscopic-Sleeve Gastrectomy for Obesity. Obes Surg, 2009; 
19, 1672-7.  

28.Franco JV, Ruiz PA, Palermo M, et al. A review of studies 
comparing three laparoscopic procedures in bariatric surgery: 
sleeve gastrectomy, Roux-en-Y gastric bypass and adjustable 
gastric banding. Obes Surg, 2011; 21, 1458-68.  

29.Hutter MM, Schirmer BD, Jones DB, et al. First report from the 
American College of Surgeons Bariatric Surgery Center 
Network: laparoscopic sleeve gastrectomy has morbidity and 
effectiveness positioned between the band and the bypass. 
Ann Surg, 2011; 254, 410-20. 

30.Kehagias I, Karamanakos SN, Argentou M, et al. Randomized 
Clinical Trial of Laparoscopic Roux-en-Y Gastric Bypass Versus 
Laparoscopic Sleeve Gastrectomy for the Management of 
Patients with BMI<50 kg/m2. Obes Surg, 2011; 21, 1650-6.  

31.Vidal J, Ibarzabal A, Romero F, et al. Type 2 diabetes mellitus 
and the metabolic syndrome following sleeve gastrectomy in 
severely obese subjects. Obes Surg, 2008; 18, 1077-82.  

32.Leivonen MK, Juuti A, Jaser N, et al. Laparoscopic sleeve 
gastrectomy in patients over 59 years: early recovery and 
12-month follow-up. Obes Surg, 2011; 21, 1180-7.  

33.Till H, Blüher S, Hirsch W, et al. Efficacy of laparoscopic sleeve 
gastrectomy (LSG) as a stand-alone technique for children with 
morbid obesity. Obes Surg, 2008; 18, 1047-9. 

34.Todkar JS, Shah SS, Shah PS, et al. Long-term effects of 
laparoscopic sleeve gastrectomy in morbidly obese subjects 
with type 2 diabetes mellitus. Surg Obes Relat Dis, 2010; 6, 
142-5.  

35.D'Hondt M, Vanneste S, Pottel H, et al. Laparoscopic sleeve 
gastrectomy as a single-stage procedure for the treatment of 
morbid obesity and the resulting quality of life, resolution of co 
morbidities, food tolerance, and 6-year weight loss. Surg 
Endosc, 2011; 25, 2498-504.  

36.Catheline JM, Cohen R, Khochtali I, et al. Treatment of super 
morbid obesity by sleeve gastrectomy. Presse Med, 2006; 35, 
383-7.  

37.Langer F, Bohdjalian A, Felberbauer F, et al. Does gastric 
dilatation limit the success of sleeve gastrectomy as a sole 
operation for morbid obesity? Obes Surg, 2006; 16, 166-71. 

 


