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I Abstract

Patients that are morbidly obese require various treatments to reduce the potential health risks associated with
obesity-related chronic diseases. Compared to medical management, bariatric surgery can effectively reduce
body weight and treat obesity-associated metabolic diseases. Although there are some endoscopic bariatric
procedures, the most commonly performed bariatric surgeries are Roux-en-Y gastric bypass (RYGB), adjustable
gastric banding (AGB), sleeve gastrectomy (SG) and biliopancreatic diversion (BPD). These types of bariatric
surgery can be performed laproscopically with low rates of complications, and generally result in comparable
weight loss to medication and lifestyle modification and remission of type 2 diabetes mellitus. Thus, in this
study, we describe the current options for bariatric surgery and offer a synopsis of the data on post-operative
outcomes. (J Korean Diabetes 2013;14:67-70)

Keywords: Bariatric surgery, Weight loss, Diabetes mellitus, Type 2

M 2 =22
Hlgko|gh Aol AHfo] HJo g ZHE o] H|Fo] 1 H|DF 20| 5 S i S

Z71E IS Sulsh, AWPASE 1202 S9E

S8)9gRI( UBSJOY| JO Jeulnor ay| ‘ %

o AAAE ez 3T o)/de] wintel] sigE 1],
vl AlS SV ARk ARA] ST ey
o AR BRE obyet Hal HelAel ZAE
st AFFES EolaL ahe] e AsRHTH2,3l.
SHAIRE HIRE A=) Rlof ofEARE AA E=&o] HA
gon, sad ARNe] AT e ¥ fad ASHA19
AT yRlotH4,5]. B o Wk & olF
Pty 5O tiAF Ak A Bt 2GR
A Bk gl High Filo] v SHiEL Al &
FHoAE 2T vint o] U 9 S 17

Ftfol haf 7]&starAt g,

=

Yo A HAHE o] &3t TAd<=(intra—-
gastric balloons)o|t A" (synthetic Endo—
Barriers)Al&o] ARHH O R AEEI QAT w2
T vlET A7d 0 dat gtk de
ol WA Al&ed] B2 mil$- AlgHdotie]. es5d
AlgEl= gl a2 3 249 AEs 59
Ao|Agh A3t S HAe-gla/ ol A 59
A 408 s 4 e F 7R 71dE
Al 7H &3 o8 Feto] 9]9-3lzo] §lal o] &Y
For ZA4909-3E, aujEAEe] ATHT].

A MAA R 71 go] AdElE a2 B
ZA4y Qui=Are]<(laparoscopic adjustable gastric
banding, LAGB)¥} E7}7 F9}o] 9]-¢-3|<x(laparoscopic
Roux—en—Y gastric bypass, LRYGB)o|H, %

(& ofl oo

Hstm 8 2t E-mail: hansu@ajou.ac.kr



$3}9(eI(] UBaJOY JO JeuInOf Ay | ‘ N

Focused Issue - HI2Z|0IEEIL&

E717 Q)Auf A A< (laparoscopic sleeve gastrectomy,
LSG)o] AEA =L ATHs]. ol 3o &2 57347
el EQlog 7|2 AE v & Al FAIE YUY
FedA 4, 2 Fol Aasklen[9], o= H|vt
A g0l glo] +40) HIEE BuHo2 Y sl Hue

7P A = ATH10].

1) 2744 243 Qui=<%(laparoscopic adjustable
gastric banding, LAGB)

ZAY Yui=42 Kuzmako] 19860 7lwkst o] &
AAFo ==, 19939 E747 Y= (Lap—Band)7}
AR o] F43] daatE et AulE A2 2
HeF METE 9] Ao A= #E Fall S8 o
ARE 2Eo| AZAEY, o] 2Eo| HAHsE
FYsto] YUl FAHo] HEA SN ¢ FEE
ZQ1 o &2x 54 AF7F Agto] =A gt

o] =2 Yy &% A 9 FE3jto] glenz,
el A EE Heldo] o e AlA Al A4
E7F 7hset AHo= WAt FQich AN HiEe)
A olg, @&, 9 v 39 Il low
APYE-L- 0,05%% HALFICHI],

2) 77 Folo] 9193l (laparoscopic Roux—
en—Y gastric bypass, LRYGB)

Folo] 993l AwE QAR she] & Ak
2078 15~30 mL AE9] 9Fm(gastric pouch)yt
G713 Y] 9ot dA| Bl o]¢ Egfo]x QI
(Treitz ligament) & 30—70 cmollA Adts 349
Y} 3 ESE Aeta, dad 3
SHHE ATFEYE 75-150 cm Y] ¥
TEFoRA AolAgt FaAtSE &
aolnt, B Feto] 919-3e2 B 9
LYo 1990d] WHE ul=oA F&HERE STt
EYom A FEHT R QAW QITHI2],

Foo] 3w w FAVA At 7 wol

H e sror A A U 23 Bste] 2R
=, =8F 3%, 28, YH 2% So] 7] IS
o7 WAe £ glom[13,14] AYEL 0.4%=
HIuEH15], & olF 7|5HoR RHEAQl FEW
gy Soato] MY 4= Qlon[16], A7|HoR 9
©.3)2 915t A vleby] B12, L S0 Ago| dojd
At % o] NHAQ JFgE H7F 4 o]
w2 s gofh B 5o 7 aq-HoH17],

3) 2747 92 EA < (laparoscopic sleeve
gastrectomy, LSG)

Aam A 919 AT ZoR 40 Fr L9
2 #E AU o) AsE7NE oot fAE
mel At RS A AL dSEGe] fE
Uh50] F= Eolt) o] e Z7|d= ZiLLH|NE
Aol A Bt B3t DERjRk &S S]] obdsk
Aes 7] A% FEA ol 18,19],
o= HamEds dRoR2n FEI Al st
o Eo] Hwy FukE AHgto] fAHEE= Ao
W= HA[20,21] shte] HEAQ v fEH
© 8 dolzo AL Qleh{22],

Ao @AES 9] FEHS Z2A dAdstol uet
e 27 A9RES weE FE(0-2.4%)[23]2%
Z3(0-1.6%)[24]0] HAT 4= o
A e AF7F A = Gt} o] &2 BNk EE
Q] Fojo] 93y de A Eiwol oA
SO B B fEol F2to] A71A] ¥l 7)eA
Q1 oledo] Hrt, ol AHor Fopo] 9IS
tjilste] flamdAes A
FaAtll gdfl AlgEo] vl
AamfAA o = 4.6%, FLol $1-F ol
10.6%= flavfdAso] 5o

]

[SRRLN

i
N
fo
i’
ok
olx
o

WU g g AR Hld) GRHoR A%
S5t A7 SR8 s 27, Sjostrom
5 AWAT 2= Lo| e 16.1% AZ
ot ofE koAt 1.6%9

HRE &9 A5 g4 ave 23A4F das
(percentage of excess weight loss, % EWL)=
Uebl =l BieE 9] o) wet 23 41F s
2ol Helrh, 24y e A7|HQl As da
A= 50~60% EWLZ RiEil Qlow[1l], o]=
Fofo] 930 A71A Al Ha 7yt 60~75%
EWL Xt} 2rH28], Zofl 551l Sl A dAle
I Foto] 9193w W AFA FA9 g
AollAl Peterli 5& F FadolA & ofF
3MLelA AT HasS Ttk Baskelor[20],
Karamanakos 52 & ol 6, 127]¥A



AavfdAFe AFTLEol FYotA =vha
B CH21], E3 Kehagias 5 & o|F 3d
AN YamfAA sy FLo] e AF
A7F S5olct ®RasleH29]. Baltasar[30] S©]
A715k vieb 2ol JamjdAE o] golgls %ol
shefElo] AlakaFo] F7leked Aol ThAl F7h 4 Qe
AX7F A& & UAY HI7A Y Hiuis2
e A e Foto] Q|3 F55H AT da
9 {2of| mapo|ct,

2) Tt A= WM &3t

Buchwald 59| Web2o] t2w g Sul
HEHRE SR A A2F G AEAIE H]
9 TRl wet FHE-3E/ Aol XGRS,
Folo] 9J-3&, YamEAE, 24y e
AR A dehdTH31,32]. BITE o] Il
7123 Btste] ofe] 7Hdo] BEE|9)T Rubino S0l
A|A incretin/anti—incretin®] 714 A& o] glom,
HIWE w2 QI3 Ao|x 9 F9 7 Ao gt
SAE AERAC] Ty 2T Aol & Aol
o= 2AY YMEzdA G JfAY BT}
Holx= AL AYsl o33l dA7HA] viek =t
TR = 9 Ao et A7 A At A= BERE
dAAolm, AR AoA H7H T &
TAERE TeE 72%, 109 Ta|& 36%) Hil
SHR oL o] AR H|TE 425 WS T o] i 9]
A7t AA o] gle 24 F eS| TS5,

HIgh S o) whoe] Bal 44 A wElRA
of 52 W Thae] Aol ol slovi[3d], o
Tl EEtA] 92 ol H|YE a2 FFH
e AeRth Gl Hejskzt] v mypo|glct
[32,35].

2o

iy

i
ok B~

=

-

Mg e 90§42 Fol HAE AL
AP 935kl Adstel A% Fas
fEste ofab v e W om g R glo]
T2 oW Amuc 9714, g71Moz avst gl
A mEAoR AYHL H§ FEe 2HY

[H=A
o

HESE, Foto] §9-3E, AamjdAeoln ol
FEe R B0 bdsHA AlYEY AlF A

a7E Lot HRE 5 o] % A28 o] A4
aWE A&Acr Buww Agtge] wef Hgk
T YArE(Metabolic surgery)2 B3
om, vgke] =28k ofyEt Pyl w9

—_

HialotEEAE WY o 45

fol

n

}

The Journal of Korean Diabetes

. Hossain P, Kawar B, El Nahas M. Obesity and diabetes
in the developing world-a growing challenge. N Engl J
Med 2007;356:213-5.

. Must A, Spadano J, Coakley EH, Field AE, Colditz G,
Dietz WH. The disease burden associated with
overweight and obesity. JAMA 1999;282:1523-9.

. Jia H, Lubetkin El. The impact of obesity on health-
related quality-of-life in the general adult US
population. J Public Health (Oxf) 2005;27:156-64.

. Goodrick GK, Poston WS 2nd, Foreyt JP. Methods for
voluntary weight loss and control: update 1996.
Nutrition 1996;12:672-6.

. Sjostrom L, Lindroos AK, Peltonen M, Torgerson J,
Bouchard C, Carlsson B, Dahlgren S, Larsson B, Narbro
K, Sjostrom CD, Sullivan M, Wedel H; Swedish Obese
Subjects Study Scientific Group. Lifestyle, diabetes, and
cardiovascular risk factors 10 years after bariatric
surgery. N Engl J Med 2004;351:2683-93.

. Gersin KS, Rothstein RI, Rosenthal RJ, Stefanidis D,
Deal SE, Kuwada TS, Laycock W, Adrales G, Vassiliou M,
Szomstein S, Heller S, Joyce AM, Heiss F,
Nepomnayshy D. Open-label, sham-controlled trial of
an endoscopic duodenojejunal bypass liner for
preoperative weight loss in bariatric surgery
candidates. Gastrointest Endosc 2010;71:976-82.

. Buchwald H, Oien DM. Metabolic/bariatric surgery
Worldwide 2008. Obes Surg 2009;19:1605-11.

. Buchwald H, Qien DM. Metabolic/Bariatric surgery
worldwide 2011. Obes Surg 2013;23:427-36.

. Reoch J, Mattillo S, Shimony A, Filion KB, Christou NV,
Joseph L, Poirier P, Eisenberg MJ. Safety of
laparoscopic vs open bariatric surgery: a systematic
review and meta-analysis. Arch Surg 2011;146:1314-22.

. Schirmer B. Laparoscopic bariatric surgery. Surg
Endosc 2006;20 Suppl 2:5450-5.

. Ponce J, Dixon JB; 2004 ABS Consensus Conference.
Laparoscopic adjustable gastric banding. Surg Obes
Relat Dis 2005;1:310-6.

. Schirmer B, Watts SH. Laparoscopic bariatric surgery.
Surg Endosc 2003;17:1875-8.

. Nguyen NT, Rivers R, Wolfe BM. Factors associated
with operative outcomes in laparoscopic gastric bypass.
J Am Coll Surg 2003;197:548-55.

. Smith MD, Patterson E, Wahed AS, Belle SH, Berk PD,
Courcoulas AP, Dakin GF, Flum DR, Machado L,
Mitchell JE, Pender J, Pomp A, Pories W, Ramanathan
R, Schrope B, Staten M, Ude A, Wolfe BM. Thirty-day
mortality after bariatric surgery: independently
adjudicated causes of death in the longitudinal
assessment of bariatric surgery. Obes Surg

$9)aqeI( UBaI0Y| JO Jeudnor ay | ‘ 3




$9)9(eI(] UBaIOY JO |euINOf Ay | ‘ =

20.

22.

23.

24,

Focused Issue - HI2Z|0IEEIL&

2011;21:1687-92.

. Longitudinal Assessment of Bariatric Surgery (LABS)

Consortium, Flum DR, Belle SH, King WC, Wahed AS,
Berk P, Chapman W, Pories W, Courcoulas A,
McCloskey C, Mitchell J, Patterson E, Pomp A, Staten
MA, Yanovski SZ, Thirlby R, Wolfe B. Perioperative
safety in the longitudinal assessment of bariatric
surgery. N Engl J Med 2009;361:445-54.

. Tack J, Blondeau K, Boecxstaens V, Rommel N. Review

article: the pathophysiology, differential diagnosis and
management of rumination syndrome. Aliment
Pharmacol Ther 2011;33:782-8.

. Ziegler O, Sirveaux MA, Brunaud L, Reibel N, Quilliot D.

Medical follow up after bariatric surgery: nutritional
and drug issues. General recommendations for the
prevention and treatment of nutritional deficiencies.
Diabetes Metab 2009;35:544-57.

. Regan JP, Inabnet WB, Gagner M, Pomp A. 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.

. Almogy G, Crookes PF, Anthone GJ. Longitudinal

gastrectomy as a treatment for the high-risk super-
obese patient. Obes Surg 2004;14:492-7.

Peterli R, Wolnerhanssen B, Peters T, Devaux N, Kern
B, Christoffel-Courtin C, Drewe J, von Fliie M, Beglinger
C. Improvement in glucose metabolism after bariatric
surgery: comparison of laparoscopic Roux-en-Y gastric
bypass and laparoscopic sleeve gastrectomy: a
prospective randomized trial. Ann Surg 2009;250:234-
41.

. Karamanakos SN, Vagenas K, Kalfarentzos F,

Alexandrides TK. 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.
Ann Surg 2008;247:401-7.

Gagner M, Deitel M, Kalberer TL, Erickson AL, Crosby
RD. The Second International Consensus Summit for
Sleeve Gastrectomy, March 19-21, 2009. Surg Obes
Relat Dis 2009;5:476-85.

Aurora AR, Khaitan L, Saber AA. Sleeve gastrectomy
and the risk of leak: a systematic analysis of 4,888
patients. Surg Endosc 2012;26:1509-15.

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.

25.

26.

27.

28.

29.

30.

32.

33.

34.

35.

Lee CM, Cirangle PT, Jossart GH. Vertical gastrectomy
for morbid obesity in 216 patients: report of two-year
results. Surg Endosc 2007;21:1810-6.

Boza C, Gamboa C, Salinas J, Achurra P, Vega A, Pérez
G. Laparoscopic Roux-en-Y gastric bypass versus
laparoscopic sleeve gastrectomy: a case-control study
and 3 years of follow-up. Surg Obes Relat Dis
2012;8:243-9.

Maggard MA, Shugarman LR, Suttorp M, Maglione M,
Sugerman HJ, Livingston EH, Nguyen NT, Li Z, Mojica
WA, Hilton L, Rhodes S, Morton SC, Shekelle PG. Meta-
analysis: surgical treatment of obesity. Ann Intern Med
2005;142:547-59.

Buchwald H, Avidor Y, Braunwald E, Jensen MD, Pories
W, Fahrbach K, Schoelles K. Bariatric surgery: a
systematic review and meta-analysis. JAMA
2004;292:1724-317.

Kehagias |, Karamanakos SN, Argentou M, Kalfarentzos
F. Randomized clinical trial of laparoscopic Roux-en-Y
gastric bypass versus laparoscopic sleeve gastrectomy
for the management of patients with BMI < 50 kg/m?2,
Obes Surg 2011;21:1650-6.

Baltasar A, Serra C, Pérez N, Bou R, Bengochea M,
Ferri L. Laparoscopic sleeve gastrectomy: a multi-
purpose bariatric operation. Obes Surg 2005;15:1124-8.

. Buchwald H, Estok R, Fahrbach K, Banel D, Jensen MD,

Pories WJ, Bantle JP, Sledge I. Weight and type 2
diabetes after bariatric surgery: systematic review and
meta-analysis. Am J Med 2009;122:248-256. e5.
Mingrone G, Panunzi S, De Gaetano A, Guidone C,
laconelli A, Leccesi L, Nanni G, Pomp A, Castagneto M,
Ghirlanda G, Rubino F. Bariatric surgery versus
conventional medical therapy for type 2 diabetes. N
Engl J Med 2012;366:1577-85.

Rubino F, R'bibo SL, del Genio F, Mazumdar M, McGraw
TE. Metabolic surgery: the role of the gastrointestinal
tract in diabetes mellitus. Nat Rev Endocrinol
2010;6:102-9.

Hayes MT, Hunt LA, Foo J, Tychinskaya Y, Stubbs RS. A
model for predicting the resolution of type 2 diabetes in
severely obese subjects following Roux-en Y gastric
bypass surgery. Obes Surg 2011;21:910-6.

Schauer PR, Kashyap SR, Wolski K, Brethauer SA,
Kirwan JP, Pothier CE, Thomas S, Abood B, Nissen SE,
Bhatt DL. Bariatric surgery versus intensive medical
therapy in obese patients with diabetes. N Engl J Med
2012;366:1567-76.



