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Abstract
Introduction: In Hong Kong, obesity and its associated co-morbidities are increasingly
becoming a health and societal burden. Conservative weight management therapy is ineffective
in maintaining substantial weight loss in severely obese patients and more invasive interventions
are required to achieve sustainable weight loss. Materials and Methods: Invasive bariatric
procedures were introduced to Hong Kong in 2002. Severely obese patients will be seen in a
combined obesity clinic where multi-disciplinary assessment was carried out before interventional
therapy. Patients will be allocated to various bariatric surgeries such as laparoscopic adjustable
gastric banding (LAGB), laparoscopic sleeve gastrectomy (LSG) or laparoscopic gastric bypass
(LGB) when operative criteria were met. For selected patients who were not suitable or refused
surgical treatment, endoscopic placement of intragastric balloon (IGB) will be used as an
alternative weight control option. Multi-disciplinary approach was also applied during
perioperative period to accomplish different clinical needs for the individual patient. Results:
Over 500 patients were seen in our unit seeking advice on severe obesity. Two hundred and
twenty-five patients received interventional therapy which included LAGB (n = 57), LSG (n =
71), LGB (n = 7) and IGB programme (n = 120). Thirty patients (25%) received second bariatric
surgery after IGB removal. Adverse events occurred in 20 patients (7.8%) and there was no
operative mortality. At 2 years, the mean percentage of excessive weight loss (%EWL) for LAGB,
LSG and LGB are 34%, 51% and 61%, respectively. In those patients who received IGB alone,
the mean %EWL at removal and 6 months after removal were 44% and 34%, respectively.
Conclusions: Through a multi-disciplinary weight management programme with different
specialties and various bariatric procedures, favourable results can be achieved in patients with
severe obesity.
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Introduction
Obesity is one of the most common chronic illnesses in
the Western World with a frequency of 10% to 15%. It
causes or exacerbates many diseases and is associated with
major physical and psychological disability.1 Data from
US national population surveys have shown that the
prevalence of being overweight (BMI 25 to 30) and obese
(BMI >30) was 61% and 27%, respectively,2 and data from
Hong Kong have shown a lower prevalence of the problem
of being overweight (29%) and obese (3.8%).3 However,
the problems of obesity in Hong Kong should not be
underestimated especially when the prevalence of obesity
in children and adolescents is increasing.4 Moreover,

ethnicity can also affect BMI-related disease risk as
Southeast Asian populations have a higher risk of developing
diabetes and cardiovascular disease than do Caucasians
who have the same BMI values.5
These figures are alarming, as many obese patients will
inevitably suffer from metabolic syndrome and other comorbidities that lead to premature mortality. The goal of
weight-reduction therapy is to improve health by modifying
obesity-related disease and the risk for future obesityrelated medical complications. Substantial weight loss
with weight maintenance has been shown to reduce markedly
the prevalence of cardiovascular risk factors6 and in most
patients reverses diabetes, hypertension and pulmonary
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dysfunction.7 While lifestyle modification, exercise, dietary
training and medical therapy may be effective in weight
control for slightly overweight people, those who are
morbidly obese often fail with these simple measures.
Bariatric surgery has been proven to be the most effective
and long-lasting measure in the management of such a
condition. It is becoming one of the most common operations
in Western countries. However, the extent and development
of obesity surgery in Hong Kong is far behind that of
Caucasian countries.
Patients and Methods
Multi-disciplinary Weight Management Programme in
Hong Kong
Before year 2000, bariatric surgery is almost non-existent
in Hong Kong. With the foresight of the problem, 2 of our
surgeons underwent overseas training in advance
laparoscopic surgery and bariatric procedure in 2 of the
nations in the world with the highest prevalence of being
overweight, Australia and United States of America (US).
The purpose of training is not only acquiring the skill of the
procedures, but also understanding the structure and
programme behind the success in Western countries. In
2002, the Surgery Department of the Chinese University of
Hong Kong (CUHK) established the first Combined Obesity
Clinic (COC) in Hong Kong. COC is a multi-disciplinary
clinic, which recruits the input of involved surgeons,
endocrinologists, dietitians and specialty nurses to provide
assessment and counselling to those patients with severe
obesity who need bariatric intervention. It provides
preoperative counselling, endocrine and metabolic disease
screening for secondary causes of obesity and obesityassociated co-morbidities, dietary assessment and
counselling, and if required, psychiatric assessment of
potential eating and depressive disorders for those morbidly
obese patients before the bariatric procedure is being
contemplated. A tailor-made weight management plan was
formulated according to patients’ severity of obesity,
potential risk-benefit adjustment; together with a thorough
discussion of realistic goals in relation to various treatment
strategies (Fig. 1). Apart from the clinical service, a
Combined Bariatric Surgery Research Centre (CBSRC)
between CUHK and Union Hospital (UH-private hospital)
was established in 2007. This centre allows us to extend our
research potential so that interdisciplinary research
involving both surgeons and endocrinologists regarding
the treatment of obesity can be carried out and audit of
difference procedures can be maintained among different
hospitals.
Candidates for Bariatric Surgery
Indication for surgery: From 2002 to 2005, we recruited
patients for surgery (LAGB, LSG, LGB) according to

Fig. 1. Multi-disciplinary weight management programme before
interventional bariatric procedures.

United State National Institute of Health (NIH) consensus:
patients whose BMI exceeded 40 kg/m2, or patients who
were less obese (BMI between 35 kg/m2 to 40 kg/m2) but
suffered from high risk co-morbidities. 9 However,
subsequent studies in Hong Kong showed that the Chinese
had a higher body fat percentage than Caucasians with
comparable BMI.8-9 These observations are in agreement
with the previous findings of higher morbidity risks at a
lower BMI in Hong Kong Chinese.10 In 2005, the Asia
Pacific Bariatric Surgery Group consensus meeting
recommended bariatric surgery in Asian patients with BMI
>37 or >32 kg/m2 with diabetes or 2 other obesity-related
co-morbidities.11 Since 2005, we have modified our
inclusion criteria and started recruiting patients with a
lower BMI for surgery.
Bariatric Surgery
Since 1954, surgery has been performed in an attempt to
control morbid obesity. Since the first jejuno-ileal bypass
performed by Kremer and Linner, various approaches and
procedures have been developed in the attempt for weight
reduction, and hence to improve patients’ health and quality
of life. In Hong Kong, the development of bariatric surgery
is still at its infancy stage as compared to Western countries.
Starting from 2002, we have introduced a variety of surgery,
including laparoscopic adjustable gastric banding
(LAGB),12 laparoscopic gastric bypass (LGB), laparoscopic
sleeve gastrectomy (LSG).13
Laparoscopic Adjustable Gastric Banding (LAGB)
Among various types of surgeries, LAGB is considered
one of the safest operations among other procedures.
Laparoscopic adjustable gastric banding, which was
introduced in the early 1990s, offers the advantages of
minimally invasive surgery, adjustability and reversibility.
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It is a purely gastric restrictive procedure that involves the
use of an adjustable silicone band placed around the gastric
cardia, which creates a small gastric pouch (15 mL) with a
narrow outlet, similar in concept to that of the vertical
banded gastroplasty (VBG). The 2 most common
commercially available products are the LapBand
(Bioenterics, Allergran, Inc) and the Swedish Adjustable
Gastric Band (SAGB, OBECH, Ethicon Endosurgery,
J&J, Inc). These bands can be adjusted postoperatively by
inflating a reservoir, which is accessed percutaneously by
a subcutaneous port placed deep in the abdominal wall.
Injection or withdrawal of saline from the port allows
adjustment of the band luminal diameter. In year 2002, we
performed our first LAGB under the proctorship of Professor
James Toouli from Australia. Since then, LAGB has become
our primary bariatric procedure for most of our patients.
Our initial experience showed that LAGB is certainly an
effective procedure for morbid obesity, which results in a
substantial weight loss and improvement of co-existing
morbidities and quality life.6
Laparoscopic Gastric Bypass (LGB)
Although LAGB is effective for most of our patients with
morbid obesity, it still has its limitations. The restrictive
procedure cannot limit calories from fluids and patients
with poor compliance of dietary advice are at risk of
inadequate weight loss or pouch dilatation secondary to
binge eating behaviour. Gastric bypass, on the other hand,
is a hybrid procedure combining restriction and foregut
bypass in the form of either Roux-en Y reconstruction
(Roux-en Y gastric bypass, proximal gastric bypass) or
Billroth II reconstruction at distal stomach (Mini-bypass,
distal gastric bypass). The former is considered as the
“Gold-Standard” bariatric procedure in the US while the
latter is commonly performed in Asia, especially in Taiwan.
Although gastric bypass is more effective in weight
reduction and induces remission of type II diabetes,14 it
carries higher perioperative morbidities and mortality, and
requires life-long nutrition supplement. In our centre,
laparoscopic gastric bypass is used as the primary bariatric
procedure for super-obese patients (BMI >50) or used for
salvage patients with previous failed restrictive procedures.
Laparoscopic Sleeve Gastrectomy (LSG)
“Sleeve gastrectomy” or “vertical gastrectomy” is a new
form of bariatric procedure in weight management. It
involves the removal of >75% of the stomach and leaves a
small gastric tube. This procedure results in the decrease in
the stomach size inhibiting distention of the stomach and
increasing the patient’s sensation of fullness and decreasing
their appetite. Some posit-increased satiety results from the
decreased ghrelin, secreted by the fundus, which is resected
in sleeve gastrectomy. This procedure is initially used as
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the first stage of a 2-staged procedure to achieve weight
loss and reduce comorbidities in patients who were superobese before performing the second stage Roux-en-Y
gastric bypass or biliopancreatic diversion with duodenal
switch.15-16 As the effectiveness and safety of laparoscopic
sleeve gastrectomy is encouraging, it is gradually used as
the primary procedure in various centres in Asia and
Europe.17-18
Intra-gastric Balloon (IGB)Programme
Although bariatric surgery is considered as the only
method to induce sustainable and profound weight loss in
obese patients, its acceptance in the Chinese is far below
that of Western counterparts. Cultural differences affect
the attitudes of patients towards obesity surgery. Most
traditional Chinese do not consider obesity a chronic
illness and the majority of patients are unwilling to undertake
a more aggressive surgical approach for obesity treatment.
IGB becomes a very valid alternative to these patients who
are reluctant for a more invasive intervention. A new
design of balloon (Bioenterics® Intragastric Balloon, BIB®
system) was introduced in 199919 and has undergone
extensive evaluation in Europe and South America.20,21 In
2004, we established a new IGB programme for those
patients who are not suitable or who do not consent for
operative bariatric surgery. In this programme, IGB therapy
is used as a temporary weight control measure in these 3
groups of patients:
1. Patients who are surgical candidates11 and willing to
receive bariatric surgery, but whose preoperative weight
reduction is considered beneficial, especially in a superobese (BMI >60) individual.
2. Patients who are candidates for bariatric surgery but
unwilling to undergo a major surgical procedure.
3. Patients with low BMI (BMI 25 to 32) who are not
candidates for surgery but suffer from obese-related comorbidities and had failed conservative weight reduction
therapy in the past.
Patients who enrolled into the IGB programme will first
be assessed in the COC and receive pre-endoscopic
counselling by a dietitian and surgeons. Endoscopic
placement of IGB is performed under conscious sedation
and patients will be monitored overnight for side-effects
such as severe nausea and vomiting and they will be treated
with intravenous antiemetic treatment until they can tolerate
diet. Patients will receive monthly follow-up by the dietitian
in the first month and then be monitored monthly for the
next 6 months for their eating behaviour and for sideeffects of the treatment. IGB will be removed after 6
months or when the patient suffers from intolerance and
complications from the IGB treatment. The initial result is
promising with a high satisfaction rate at 6 months.22 After

12

Development of Bariatric Surgery—Simon KH Wong et al

IGB treatment, patients will be reviewed and a second
bariatric procedure will be offered if necessary.
Multi-disciplinary Perioperative and Postoperative Care
Every patient will receive upper gastrointestinal
endoscopy to rule out significant upper gastrointestinal
tract diseases such as peptic ulcer, cancer, severe
gastroesophageal reflux disease and hiatus hernia. For
patients with symptoms of obstructive sleep apnoea,
preoperative polysomnography will be performed and
reviewed by the respiratory physician. Before the operation,
patients will be checked by endocrinologists and
anesthesiologists for an perioperative risk assessment.
Patients with severe sleep apnoea or significant operative
risk will require overnight postoperative care in the highdependence or intensive care unit. Operating theatre staffs
were informed before the operation that they needed to
ensure the availability of special instruments such as the
gastric band, optical trocar, extra-long laparoscopic trocars
and forceps.
Most patients will resume a fluid diet 1 or 2 days after the
operation, and a selective postoperative radiological study
such as the contrast swallow fluoroscopy will be performed
by the radiologist to look for possible complications such
as gastric leakage and band malposition. Dietary advice
will be given by our dietitian before discharge and immediate
medication adjustment will be prescribed by our
endocinologists before the patient’s discharge. All patients
will be followed-up in the COC regularly. Before attending
our clinic, patients will be treated by our dietitian for
dietary assessment and advice. Patients who received LAGB
will be followed-up monthly for 6 months for band

Fig. 2. Number of new case referrals to Combine Obesity Clinic from 2002
to 2007.

adjustment according to their food tolerance and weight
change. Patients who received LSG and LGB will be seen
monthly for the first 3 months and then once in 3 months
according to dietary adjustments and symptoms. Vitamins,
iron and calcium supplements will be prescribed to patients
who received LGB and patients who had difficulties
adapting to a normal diet at the initial phase of the
postoperative period. Subsequent adjustment of their
medication for diabetes and hypertension will be titrated by
our endocrinologists, and our respiratory physician will
also treat them regularly for sleep apnoea, and will titrate
their settings and need of the CPAP machine during
follow-up. For patients with significant fat loss, skin
redundancy over the lower abdomen, thighs, hips, breast
and armpit will sometimes cause problems such as bacterial
or fungal infection, social embarrassment and psychological
stress. Assessment and corrections by plastic surgeons may
be necessary in selected cases.
Results
Combined Obesity Clinic
Since 2002, we have received a total of 564 referrals for
bariatric surgery in the COC (Fig. 2). Three hundred and
sixty-three patients were female (65%) and their mean age
was 39.6 (SD 9.9). Their mean baseline body weight was
96.8 Kg (SD22.1) and their mean BMI was 36.3 kg/m2 (SD
7.2). Within all these referred patients, 376 patients (66.7%)
had a BMI >32 and 311 (55.1%) fulfilled the criteria for
bariatric surgery. All patients were assessed by our multidisciplinary team and 260 patients (46%) were either not
suitable or refused further bariatric intervention. The
remaining patients were recruited for either bariatric
surgeries (n = 92), IGB (n = 120) or an ongoing comparative
study of obesity intervention (n = 92).

Fig. 3. Various bariatric procedures performed in the last 6 years.
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Combined Results on Bariatric Procedures
Combined with the surgical data from our hospital,
Prince of Wales Hospital (PWH) and the private hospital
(UH), a total of 255 patients had received bariatric procedure
and were included for the analysis. Among these patients,
bariatric surgeries (LAGB, LSG, LGB) and IGB were
performed in 135 (52.9%) and 120 patients (47.1%),
respectively (Fig. 3). For patients who received bariatric
surgeries, the mean body weight was 108 kg (SD 22) and
the mean BMI was 40.2 kg/m2 (SD 7.2). As compared to
patients who received IGB, patients who received surgeries
have a higher mean BMI (40 vs. 38.5 kg/m2, P = 0.04) and
a higher incidence of obesity-related disease (78% vs.
62%, P = 0.01).

mean follow-up duration for LAGB, LSG and LGB were
24 months (SD 16), 8 months (SD 5) and 24 months (SD 5),
respectively. During the 2 years of follow-up, the mean
weight loss was 15 kg (SD 13), 27 kg (SD 7) and 30 kg (SD
8) in the LAGB, LSG and LGB groups, respectively. The
mean percentage of excessive weight loss at 2 years was
34%, 51%, 61%, and the mean percentage of BMI loss was
13%, 22% and 26% in the LAGB, LSG and LGB groups,
respectively. Among 255 patients who received bariatric
procedures, plastic surgical reconstruction of redundancy
skin was performed in 12 patients (4.7%), which included
abdominoplasty (panniculectomy), trunkoplasty,
mammoplasty (breast lift) and brachioplasty.

One hundred and twenty patients underwent the IGB
programme during the study period. The mean hospital
stay is 1.4 days (SD 0.9) and the procedure is well tolerated
with 76% of patients being discharged the next day. Five
patients had severe nausea and vomiting which resulted in
the removal of balloons (4.2%) and one of them developed
hypokalaemia and required intravenous fluid and electrolyte
therapy. Another patient developed biliary pancreatitis
which finally settled with the removal of the balloon and
subsequent ERCP. After 6 months of treatment, the mean
body weight loss was 12.3 kg (SD 6.9) and a BMI loss of
4.6 kg/m2 (SD 2.7). The mean %EWL after balloon removal
is 44%. Thirty patients (25%) subsequently received
bariatric surgery (20 LAGB, 7 LSG, 3 LGB) after IGB
removal. For patients who did not receive further bariatric
surgeries, 41 of them had returned for follow-up 6 months
after the balloon removal and their mean weight loss and
BMI loss were 9.6 kg (SD 10.4) and 3.6 kg/m2 (SD 4.0), and
the mean %EWL at 6 months after balloon removal is 34%,
respectively.

Discussion

One hundred and thirty-five patients received operative
bariatric procedures (57 LAGB, 71 LSG, 7 LGB) in PWH
and UH. The mean operation time for LAGB, LSG and
LGB were 99 min (SD 43), 90 min (SD 39) and 200min (SD
59) and the duration of hospital stay were 1.9 days (SD 1.1),
3.8 days (SD 2.3) and 15.0 days (SD 13.3), respectively.
Significantly longer operation times (P <0.001) and hospital
stay (P <0.001) were observed in the LGB group. There
were no operative mortality and the overall complication
rate was 10.3% (n = 14). Complications included
postoperative fever, port site infection, band leakage and
port site malposition (5 patients; 8.8%) in the LAGB group;
staple-line leakage, gastric tube stricture, wound infection
and urinary retention (6 patients; 8.5%) in the LSG group;
anastomotic leak, small bowel obstruction and stomal ulcer
(3 patients; 42.9%) in the LGB group. Three patients in the
LAGB group required a second operation for port
adjustment, band replacement and band removal. The
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Bariatric surgery is a new sub-specialty in Hong Kong
and its development is in the infancy stage. In the last 6
years, the bariatric procedure in Hong Kong is evolving
from a single surgical procedure (LAGB) to the full package
of both endoscopic and laparoscopic surgeries. From 2002
to 2005, the number of new referral to the COC remained
small and most Chinese patients and doctors still have
difficulty in accepting such an invasive treatment for
obesity. It was only in 2005, when we introduced the IGB
programme and announced this innovative and relatively
less invasive therapy in the public media, the number of
referrals increased substantially. In parallel with the increase
in new referrals, more and more people understand and
agree to receive invasive therapy for their serious weight
control problem. Moreover, a proportion of patients who
underwent the IGB programme had certain degrees of
weight regain. We found that it is easier to convince this
group of patients to undergo bariatric surgery even though
they had refused surgery before the IGB programme.
However in 2007, we observed a major reduction of new
cases in our clinic. We cannot explain the drop in referrals
but we suspect that it may be related to an operative
mortality that happened in that year after bariatric surgery
in another regional hospital in Hong Kong.
Laparoscopic adjustable gastric banding is our first
introduced procedure due to its safety and reversibility.
However, over the last few years, we notice that the initial
amount of weight loss is relatively less than the other
bariatric procedures. Moreover, as compared to gastric
bypass, LAGB cause more vomiting and obstructive
symptoms with worsened gastrointestinal quality of life.24
In 2005, we started to perform laparoscopic gastric bypass
as one of the weight reduction procedures. Although the
degree of weight loss was more significant, the severity of
complications is also relatively more serious. LGB is a
relatively complex procedure and requires a much longer
learning curve to obtain an optimal and satisfactory result.
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On the other hand, laparoscopic sleeve gastrectomy is a
relatively simple procedure. Without intra-corporeal
anastomosis, LSG required less laparoscopic skills and
morbidity after surgery is significantly less. Moreover, the
degree of weight loss is compatible with LGB, which
makes LSG an attractive alternative bariatric procedure
and the number of cases performed in our unit had exceeded
LSGB in the last 2 years. However, there is still a concern
on the long-term outcome on patients who received LSG as
there is a lack of published evidence for sustained weight
loss beyond 3 years. As stated by the American Society of
Bariatric and Metabolic Surgery (ASBMS) on LSG, patients
need to be informed of the uncertainty on the long-term
outcome data for this relatively new procedure.
However, the development of bariatric surgery in Hong
Kong is still limited by a constraint of resources. Our
CUHK weight-control clinic in the Prince of Wales Hospital
is heavily subsidised by departmental funds and all patients
are required to pay for their surgical instruments and
devices. The endoscopic procedures (IGB) and other
advanced laparoscopic bariatric surgeries require expensive
instruments and intensive postoperative care, but unlike
the US or Australian model, medical expense on these
advanced surgical procedures were not additionally
subsidised by the Hospital Authority. Patients and the
surgical unit need to bear the extra cost, which means that
substantial numbers of morbidly obese patients cannot
acquire their ultimate needs. Recently, more and more
studies had demonstrated the improvement of both morbidity
and mortality after bariatric surgeries.24-26 The alternation
of foregut anatomy had recently been found to create a
significant impact on glucose homeostasis, which makes
this new subspecialty evolve from weight control (bariatric)
to diabetes control (metabolic). Indeed, the term “Metabolic
Surgery” is now beginning to adhere to bariatric surgery in
most international bariatric surgical societies. This reflects
the considerable room for further development in this
surgical field and our surgical society should be prepared
for the new era of surgery for obesity.
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