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Central Obesity

CAD 

CVA 

Renal Failure

Management of Obese Patient with Metabolic Syndrome

NAFLD

Management of Obese Patient with Metabolic Syndrome
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Management of Obese Patient with Metabolic Syndrome

Control 

Comorbidity

? ?

?
Control Body Weight

Psychosocial burden

Management of Obese Patient with Metabolic Syndrome

http://www.ama-assn.org/ama/home.page
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Who Should Be Considering for Surgical Treatment

Too Old - Risk Too young - Develop

Who Should Be Considering for Surgical Treatment
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American Cancer Society Study of 750,000 Men and Women
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Who Should NOT Consider for Surgical Treatment
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

• Surgery to loss weight 

(Weight Reduction / Bariatric Surgery)

≠ Fat removal surgery

“Behavioral Surgery”
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“Behavioral Surgery”

• eating less

• eating slow

• eating healthy

• Surgery to loss weight 

(Weight Reduction / Bariatric Surgery)

• Surgery to loss weight

– Improve comorbidity

改善肥胖相關的合併症

– Improve survival

提高生存率

– Improve quality of life 

提高生活質素
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

• Bariatric surgery is considered as an effective treatment for morbid 
obesity over >50 years in Caucasian countries    

• Bariatric / metabolic surgery is a high-risk surgery requires expertise 
and a comprehensive team management 

• Bariatric / Metabolic surgery development in Asia / HK is slow                 
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PWH

Research Project CUHK (2002)

Prince of Wales Hospital, CUHK
威爾斯親王醫院 - 香港中文大學

• Clinical & Research 臨床及學術研究

• Patient centered - Multidisciplinary Approach 多學科

• Medical Perspective (Not Cosmetic) 醫療性質 (非美容)

• No extra-funding   沒有額外資源
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Dietitian

Clin. Psychologist

Physiotherapist

Bariatric Surgeon

Case Manager / research

Operation Theater team/ 
anesthetist

Dietitian Surgeons                

Joint assessment (Monthly Combine Meeting)  

Design Treatment Plan         

Non-surgical management Bariatric / Metabolic 

Surgery 

Others Research project       

Endocrinologist           Clinical psychologist                

Anesthetist 

Physiotherapist           

Peer support group     
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

LAGB 14%

RYGB 25%

VBG   16%

Swedish Obesity Subjects (SOS) 

Interventional Study - 15 years follow up

Sjostrom LL et al. N Eng J Med 2007

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Improve survival
Bariatric Surgery

40% reduction risk of death 
(H.R 0.60 p<0.001)

CAD 56% 

DM 92% 

Cancer 60% 

Adams TD et al. N Eng J Med 2007Sjostrom LL et al. N Eng J Med 2007

SOS Sweden study

H.R. 0.71 (p=0.04)
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Year 09-10 10-11 11-12 12 - 13 13 - 14 14 - 15

Number of 
case

49 55 79 61 53 84

BMI (kg/m2) 37.3 37.9 39.7 39.9 37.8 40.1

Mortality 2%  (0-9.1%) 0% 0% 0% 0% 0%

Complication 14.3% (0-25%) 14.5% (0-50%) 6.3% (0-100%) 3.3% (0 – 33.3%) 7.5% (0-100%) 8.3% (0-15.4%)

Leakage 4.1%
Postop Bleeding  2%
SSI 8.2%

Renal event          7.3%
Prolong ileus        3.6%
SSI                          3.6%
hematoma           1.8%

GI Bleeding          1.5%
Hematoma           1.5%
UTI                        2.5%

Renal event    1.6%
DVT                  1.6%

Resp event      5.7%
SSI                     5.7%

SSI 4.8%

Hospital Stay 
(days)

5.0 (4-9) 5.0 (4-7) 5.0 (4-28) 4.0 ( 4 – 7) 5.0 (4-9) 5.0 (4-7.5)

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Why Metabolic Surgery ?

Bariatric Surgery
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

The concept of metabolic surgery was defined by Buchwald
and Varco in 1978 in their book “Metabolic Surgery” as the

“Operative manipulation of a normal organ or organ system to achieve a biological 
result for a potential health gain”

H. Buchwald and R. L. Varco, Eds., Metabolic Surgery, Grune and Stratton, 
New York, NY, USA, 1978.

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Vagotomy / Antrectomy for 
Peptic ulcer disease (before 1990)

Program on the Surgical Control of the 

Hyperlipidemias (POSCH) - Partial Ileal Bypass

(1975 – 1983)

Operative manipulation of a normal organ or organ system to achieve a biological 
result for a potential health gain”

Buchwald H et al.  N Eng J Med  1990
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Rate of Remission of DM
Gastric banding

56% (Slow)

Gastric bypass

80% 

BPD / DS

95% 

Buchwald Il et al. Am J Med 2009

Meta-analysis (2009)
– 621 studies with 888 treatment arms and 135,246 patients; 103 treatment arms with 3188 

patients reported on resolution of diabetes

Gastroplasty

70% 

BMI 48kg/m2
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Frühbeck G    Nature  Review 2015

DM resolution

Hyperlipidemia
improvement

Excessive weight loss

HT resolution

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Bariatric Vs Metabolic Surgery

Bariatric Surgery

• Bring down BMI

• Reduce body weight

• May associate with improve DM 

Metabolic Surgery

• Bring down HbA1c

• Reduce medication use

• May associate with weight loss
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Countries with the highest estimates of number of 
cases of diabetes in 2015 and 2040

IDF DM World Atlas 2015

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryYudkin and Yanik et al Lancet 2004; 
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Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryKodama K et al. Diabetes Care 2013

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryChiu M et al. Diabetes Care 2011

59,824 nondiabetic adults aged >30 years living in Ontario, 
Canada. Subjects were identified from Statistics Canada’s 
population health surveys and followed for up to 12.8 years 
for diabetes.
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

WHO criteria for obesity In Asia

2.8%

26.8%

22.2%

37.2%

8.9%

2.0%

< 18.5                         Underweight

18.5-22.9             Normal Weight

23-24.9                 Overweight

25-29.9.                   Obese DM

30-34.9.             Severe Obese

>35         Morbidly Obese
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Diet
8%

OAD only
53%

Insulin + 
OAD
33%

Insulin 
only
6%

• 7549 Chinese type 2 diabetic 

subjects in the Hong Kong 

Diabetes Registry

• Mean BMI  25.1 kg/m2

• Target glycemic control 

HbA1c < 7%  39.4%

• Mean HbA1c  7.7% ±1.8%

Tong CYP et al. Diab Res Clin Prac 2008

Increase threshold 
glucose re-absorption

Science 2005; 307

Insulin 
Resistance

Pancreatic 

Cell defect 

Improve Insulin Secretion & 
Beta Cell Function

(SU, GTZ)

Improve Insulin Resistance

(MET, GTZ)

Improve Incretin Hormone 
Level

(DDP4i, GLP1a)

Suppress  hepatic glucose 
release

(Met)

Urinary Glucose excretion

(SGLT2i)
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Management of Obese T2DM

What is the 

current Status?

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryLook AHEAD Group    NEJM    2013
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Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryLook AHEAD Group    NEJM    2013

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Surgery Vs Best Medical Rx

Gastric Banding for T2DM

Dixon JB et al. JAMA 2008

0%

20%

40%

60%

80%

Surgical Gp Conventional Gp

Remission

RR 5.5
(95%CI 2.2-14.0)

BMI 30-40 ; DM < 2 years

http://jama.ama-assn.org/
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

51%
46% 45%

55%

6% 8%

Medical Rx Gastric Bypass Sleeve

Insulin use before Rx Insulin use after Rx

HbA1c 9.0% HbA1c 9.3% HbA1c 9.5%

HbA1c 8.4% HbA1c 6.7% HbA1c 7.0% 36% BMI<35

Schauer P  et al. N Eng J Med 2015

STAMPEDE trial

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

12%

42%
37%

5%

38%

24%

5%

29%

23%

Medical Rx Gastric Bypass Sleeve

1y 3y 5y

36% BMI<35

STAMPEDE trial

5

Schauer P  et al. 2015
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Outcome >12m weight loss & DM Remission

• 14 RCT;FU 1-5y; N= Sx 624 Vs Med Rx 426

• Median HbA1c ↓2.0% for Sx Vs ↓0.5% for conventional therapies (p<0.001)

Rubinos et al. Diabetes Care 2016

Evidence Supporting Surgical
Treatment of T2D

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryRubinos et al. Diabetes Care 2016

Evidence Supporting Surgical
Treatment of T2D

Difference HbA1c
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Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryRubinos et al. Diabetes Care 2016

Evidence Supporting Surgical
Treatment of T2D

Odds achieve end-point
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Why Surgery Works?
Traditional concept
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Lim EL et al. Diabetologia 2011

• 11 T2DM patients (mean BMI 33, DM duration 4y)

• 8 week calories restricted diet (600kcal/d)

Hepatic
Insulin sensitivity

MRI Hepatic
Fat Content

Lim EL et al. Diabetologia 2011

• 11 T2DM patients (mean BMI 33, DM duration 4y)

• 8 week calories restricted diet (600kcal/d)
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery


RYGB = 6
LAGB = 6

Mean 11m /19m 
post Rx

Same Wt loss

Le Roux C. et al Ann Surg 2006

PYYGLP-1



Why Surgery Works?
Traditional concept
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Effect of GLP-1 & GIP  1 month after gastric bypass

Incretin levels and effect are markedly enhanced 1 month after Roux-en-Y gastric bypass surgery in 
obese patients with type 2 diabetes. 

Laferrere B et al. Diabetes Care 2007

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

GLP-1 ↑GLP-1 ↑↑

RY Gastric Bypass Sleeve Gastrectomy
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Weight loss, appetite suppression, and changes in fasting and postprandial 
ghrelin and peptide-YY levels after Roux en-Y gastric bypass and sleeve 
gastrectomy: a prospective, double blind study.

Karamanakos SN et al.  Ann Surg 2008

 

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

The Hindgut 

Stimulation Theory 

The rapid & early delivery of 

undigested nutrients to the distal 
bowel up-regulates the production of 
L-cell derivatives like GLP-1, PYY

GUT HORMONE

Mason E.  Obes Surg 2005 15, 459-461

GLP-1, PYY
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Amylin

GI tractHypothalamus Vagus nerve

Eating Satiety

Glycemic Control
GLP-1 / Insulin / Hepatic 
uptake / gluconeogensis
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Wong SK et al.  Diab Tech Thera 2015
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Williams et al. Endocrinology, December 2003
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Ikramuddin, S et al.  JAMA  2015

Ikramuddin, S et al.  JAMA  2015
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Cho YM et al. Diabetes Metabolism J 2014

Consensus & Guideline

Expertise

Multidisciplinary Team

Outcome monitoring
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National or International Guideline for 

eligibility of bariatric surgery in Adult

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryYudkin and Yanik et al Lancet 2004; 
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

IDF Position Statement 2011
Bariatric Surgical and Procedural Interventions in the Treatment of Obese 
Patients with Type 2 Diabetes

Surgery

Caucasian Asian
Prioritized:       BMI > 40 >37.5
Eligible:             BMI > 35 >32.5

Surgery

Caucasian Asian
Prioritized:      BMI > 35 >32.5
Eligible:            BMI > 30 >27.5

HbA1c > 7.5 % despite fully 
optimize conventional therapy

Surgery should be included 
In the algorithm of DM Management

*Referral to bariatric expertise with multi-disciplinary team

Suboptimal control  HbA1c > 7.5%

Bariatric Surgery should be consider in Asian if  
1. BMI ≥ 35 with or without comorbidity 

2. BMI ≥ 30 severe comorbidities, poor control DM / MES,

failed life-style & medical Rx

Metabolic surgery maybe consider in Asian if  
1. BMI ≥ 27.5 poor control DM or MES

2. Under approval from IRB with inform consent from patient  

Recommended Procedures

Gastric Bypass/ Sleeve Gastrectomy/ Gastric Banding / BPD/DS
IFSO-APC Consensus Meeting 2011 Japan

Kasama K et al.  Obes Surg 2012

http://www.drsharma.ca/wp-content/uploads/sharma-obesity-international-diabetes-federation-logo.jpg
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London Consensus (2015)

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Endorsement by >40 National Societies
On Diabetes/Obesity/Bariatric Surgery
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Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryRecommend Consider Not Consider

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

0

12500

25000

37500

50000

2003 2008 2011 2013

Others
(BPD/DS;MGB;
SDJB)
RYGB

SG

AGB

Courtesy of Dr. Ohta

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

0
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Others (BPD/DS;
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RYGB

SG

AGB

National Report, IFSO-APC 2015

Courtesy of Dr. Ohta



13/01/2017

44

14
79

102

195

268
296

214

0

50

100

150

200

250

300

350

400

2002-2004 2005-2006 2007-2008 2009-2010 2011-2012 2013-2014 2015

Biennial  case no.

2015

2016

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2002-2004 2005-2006 2007-2008 2009-2010 2011-2012 2013-2014 2015

Revision Sx

Lap BPD/DS

Lap gastric plication (band .non-
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Lap sleeve gastrectomy

Lap gastric band
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PWH  experience

Number of patients seen 2002-2015   (total = 1502)

9 12 17
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817

945
1037

1128
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1502
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Lap adjustable 
Gastric Band

94, 19%

Lap Sleeve 
Gastrectomy , 

171, 35%

Lap Gastric 
bypass
42, 8%

Lap Gastric 
plication 

+/- Band, 11, 2%

Endoscopic 
(BIB/POGJAR) , 

160, 33%

Duodenojejunal 
bypass 4, 1%

Electric stimulation 
(Tantalus), 8, 2%

0%

20%

40%

60%

80%

100%

47% 38%
66%

17% 30%

17%36% 32% 17%

No DM

IGT

T2DM
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryIFSO-APC 2011 National Report

0.01%

0.05%

0.12%

0.05%

780

1,218

120

3,000

Obesity Surgery rate        0.9%        0.3%      0.3%        0.1%       0.1%     0.1%
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Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryAngrisani et al.  Obes Surg 2015

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Safer Option ?

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Mechanism of Metabolic Surgery

Non-Surgical Method ?
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

EndoLuminal Rx

• Very Safe
• Less weight Loss

• Temporary -
 Permanent

• DM improvement –
less Med / remission

• Test drive before Sx

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

• 1999 – Silicon Balloon

(Bioenteric Balloon - BIB)

• Placement & Removal – Under 
Endoscopy guidance

• Inflated with 500-700cc Saline

• Methylene blue added to indicate 
rupture

• Remove 6m after insertion

2013

20061999

>200,000 placement
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Meta-analysis 15 studies, 3680 patient of BIB

Imaz I et al. Obes Surg. 2008 

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Mui LM et al. Obes Surg 2009

Chan AOO et al. Aliment Pharmacol Ther 2008

6 month

6 month
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Less than 5% Serious 
Adverse Event

Primary Obesity intervention for 
Class II/III obese (BMI>35)

• Minimal 25% EWL at 12 months 

• mean %EWL difference between a 
“primary” EBT and control groups 
should be a minimum of 15% EWL

Non-primary EBT                   
(early intervention, bridging 

metabolic therapy)

• Minimal 5% Total Body Weight 
Loss (%TBWL) 

EBT for Obese I (BMI>30)

• Must achieved significant impact 
on ≥1 obese-related comorbidity

Abu Dayyeh et al.  Gastrointest Endosc 2015

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryMachytka E et al.  Obes Surg 2016
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Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryRam Chuttani et al.  DDW San Diego 2016

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

-10

0

10

20
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60

M0 M6 M12 M24 M36 M48 M60

WL %EWL

Kotzampassi K et al.  Obes Sug 2012

23% retain >20%EWL
At 60m



13/01/2017

55

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

BIB PROGRAM – HK experience
HbA1c % - 2 years results

7.4%
7.7%

6.0%

6.4%
6.2%

8.2%

5.0%

5.5%

6.0%

6.5%

7.0%

7.5%

8.0%

8.5%

9.0%

BIB + Surgery BIB alone

Before BIB BIB removal (6m) Latest FU (24m)

BIB + Surgery BIB Alone

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Endoscopic Plication 

• Gastric volume reduction

Endoscopic Stapling

• Transoral Gastroplasty (TOGa)



13/01/2017

56

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryLopez-Nava Gontrand et al. Obes Surg 2015

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryLopez-Nava G et al. Rev Esp Enferm Dig 2016
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• Reduce gastric size

• Weight Reduction

• Foregut exclusion

• Hindgut stimulation

EndoLumenal Rx
Targets

• Foregut exclusion

• Hindgut stimulation

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Body Weight
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

GLP-1OGTT

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

• Endoscopic Duodeno-Jejunal Bypass Liner
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• Multicenter DJBL Vs Control (6m implantation + 6m explantaton)

– 35 DJBL Vs 39 control

• 6 M HbA1c

– DJBL 7.0% Vs Control 7.9%

(p<0.05)

• 6 M after removal

– DJBL 7.3% Vs Control 8.0%

(p = ns)

Koehestanie P et al  Ann Surg 2014

*

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Other Strategy? 

• Reduce gastric size

• Weight Reduction

• Foregut exclusion

• Hindgut stimulation
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Multidisciplinary Clinic Of Metabolic & Bariatric Surgery
Itoi et al.  GUT 2016

Self-assembling magnets

Incisionless Anastomosis System [IAS]

Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryRyou, M et al.  Surg Endosc 2016
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Multidisciplinary Clinic Of Metabolic & Bariatric SurgeryThompson CC et al. DDW San Diego 2016

Self-assembling Magnet

Gastroenterology  2016: 150: S232

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

History of Bariatric Surgery is short but it develops rapidly in Asia 

Metabolic Risk in Asian is higher and BMI Criteria for surgery is different from Western 
Society

Demand and choices of procedure depends on special needs in Asian Population

Sleeve gastrectomy & gastric bypass is the main-stream of surgery but NOT IDEAL, novel 
procedure is investigational but promising

Endoscopic procedure is developing in order to meet the unmet needs 



13/01/2017

62

Multidisciplinary Clinic Of Metabolic & Bariatric Surgery

Role of GI physician / surgeon in Future ?
In Diabetes & Obesity Treatment

www.surgery.cuhk.edu.hk/coc

wongkhmo@cuhk.edu.hk


