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Abstract

Obese patients with a body mass index (BMI) =50 kg/m* are classified as extreme/super obese. These
patients are not only seriously overweight but also complicated by serious obesity-related diseases such
as hypertension, diabetes, cardiovascular and cerebrovascular disease, obstructive sleep apnea-hypopnea

syndrome (OSAHS) and gastroesophageal reflux disease (GERD). The quality of life and health of
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extremly obese patients are greatly affected. However, drug therapies have very limited effects on the
extremely obese. Bariatric surgeries are the main therapeutic options, but how to select an appropriate
surgical procedure is still considerable controversy. First, the safety and smooth-going of the operation
should be guaranteed, and the risk factors for perioperative complications should be minimized;
secondly, the therapeutic efficacy should be confirmed to help patients to achieve the goals of
satisfactory weight loss and improvements of metabolic syndrome; thirdly, existing clinical studies
demonstrate that the treatment efficacy in super-obese population is inferior to that in other obese
population, so revisional surgical options should be considered before performing the initial surgery. At
present, the types of bariatric metabolic surgery are constantly developing and evolving. Each surgical
type has its pros and cons because of its different design principles. Sleeve gastrectomy (SG) is the most
popular bariatric surgery. It has the advantages of easy operation and relatively fewer postoperative
complications but has the disadvantages of limited efficacy for weight loss and glucose-lowering and
making no significant improvements in metabolic syndrome. Roux-en-Y gastric bypass (RYGB) is also
currently a mainstream operation. It has strong efficacy for weight loss, glucose-lowering, and metabolic
improvements, but it has shortcomings, such as complex operations and more postoperative
complications. Biliopancreatic diversion duodenal switch (BPD-DS) has the highest efficacy for weight
loss and glucose-lowering, but the procedure is most difficult with severe postoperative complications. In
recent years, bariatric metabolic surgeons have created a series of modifications focused on the merits
and demerits of the above procedures, resulting in many new surgical techniques. Here, the authors
analyze and discuss the surgical methods currently recommended by the guidelines and the surgical
methods with rapid development, analyze the current controversies and new insights according to the
existing clinical evidence, and summarize the significant issues in clinical practice.

Bariatric Surgery; Gastrectomy; Gastric Bypass; Biliopancreatic Diversion Duodenal Switch; Obesity
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1998 4F, 5 T A A 28U 1A Bk 1Y 12 Wi b
#E, BMI=30 kg/m” R B, Horp BMI=50 kg/m’ J&
T BEAE I (super/extreme obese ) o #% B AE B 58 &
PR 25 A AIE 19 & A S5 Rn 7 o R B R R o, F
ARMEJE B B F AR I L RE L e, oAb, phk
BEMINEFRIBITHRE R E TR, REE
R 1 = e P S W A O 5 0 (60 s < R e
JEHRANEHRYY , FEE 2L

M 20 128 50 AR d, BE A AR OT IR R
T FARGIT EERMEA IR 108K, RS
BHEAR @l THIMFRITX. FARE
S7NEREBUS T 3 L T AL G697 ik RURY . B
RARE L, HFRFHHILT LT 32 Rl
AT AN R, BREEA SR R E A1,
ARARAWES, FEBEKEENRNGES.
JRLRE S/ SR R KB L WA T (loop W&
¢ Roux-en-Y W &) 19,
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WA BB TR AR AR 2 IR T 1954 4R 1Y
25 [0l i 45 B R (jejunoileal bypass, JIB), KI5 %
JRHEEFRAR . RS I RIE, HETE &80
Ko BRANEEAR T Ao, 1§40 R &2 2 pkdk
AT T ART A, R EIT A 16 E T
Ao AHBEH ARG E . B AIF AE Y E . H
TF MBI, EAN & AREMER . kT
1976 4E 1Y 5 5 B TR, B EE i T 48 o B L R
( biliopancreatic diversion with duodenal switch, BPD-
DS), Wl —EEELEE T4 RKIFAWPA R . HEFEH
FARMERE R, RIFGIFEIEKRZ, HILIT M E
F4rEBR . S & BPD-DS F AR S —EB 0,
HORVIEE AR (sleeve gastrectomy, SG), A~ W &% J Al
2, o BT A BR O AT R TR AR T,
b, mE TEAGRFARME % HA (Roux-enY
gastric bypass, RYGB), JEMETHATHI ER A,
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TR R HE SG . RYGB . BPD-DS {4 [& N 1 Jr #fk
R 3 FAR S EF AR Ty kA ke AR SR 7 4 2 ik
frope I 34FEk, HETRMAT AL, ok
RN A FE T AL, MR BN (sleeve gastrectomy
By HH R (one
anastomosis gastric bypass, OAGB) , JEEN /e i
& o Il J 5% B HK 5 AR H DD BR R (single-
anastomosis duodenoileal bypass with sleeve gastrectomy ,
SADI-S) S5 T ARIF B WY, A G RO
FRWEEBFEEI P . fERK, T 25 M
FARMARBG AR, IF Ry 4 B IE B = 5 E
il B A PEA B T AR, 38 A8 A o A AP R R
R E T 1]

X} F BMI=50 ke/m* % BEAE fE B, FARILT A%
N BRI B ME— IR T R . L, FRTS
R FE U N B B E MR MO A W im R AT
FEARIE B e TAR R 2, o0 a0 £ 2 F AR T
XoF A RE RE JHE S8 IR RO AN, BRI TR DT
ST 4P AN

plus, SG plus) ,

1 RERER ANBAIE R FHE S H

JO PR AR I 25 A AF 1 BB BUR IR 2 . 2005 4F,
B BRpE PR B (IDF) & AR AR 25 & 1E 2 3R 3R
B, A HL O PEACE s AR L i S
o AR LE A IE B E R E S BMI$E 8 I A G .
WEFRIOR B, EREAE B E (BMI>30 kg/m?®) 1= IfiL
KR8 W5 I 2 96 R 3R B 24.5% , Wt 5 T OF AR B i A
B (1.4%) . 1 BMI 5 = I e A8 58t 52 3 G JK 5
ERTE N VS e €= oY A P SR AW
HAEWIE R R EH AT R R EENE, MR
R ZE G2 B E L Z R FARMBTH AN Z
— WA FAR, RBEENRBESET R
EUE, DR BE AT R T AR AL T,
A AR R A EALE Y R, fE AR SR,
7 R B R I R OE I DS MR R R . HART RO
fr, STEJR T AR T AR LR i — 2Pk .

JIES JiE 550 0 A5 9 0 A7 AE R OCHE = BMIL
HE I 0 M I 7 9 995 & 9 2R B I o T E R AR BT A
NBEUST i g 2 W T B R, (BRI IK T
PEr, AR5 0 B B IE b A 3 b A 8 4 AR S A
L U AR OR B D RE L I A ] i e
i 28RBS A ) TR BT R B R A I B4 ) RIS
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05 SR P s D @5 U4 53 M -1 B S N R
A T BT R R R A B L [, R IR A
WOIRE S, LA A A TR 52 MR R B
W28 F0 A T i 52 2 28 Rl B T R i B 5 AR A

AE JhE 55 BEL 2 P B I IR % 45 I GE R 2R R
(obstructive sleep apnea-hypopnea syndrome, OSAHS)
DR R . W EoR, HERES & OSAHS
H R IR 50% , HE AR 5 BMIIEMI G . &
SRR Z lIm R AF 5 & 28 0k S AR T AR T LA B0k 97
OSAHS, {HAEFARFIHER BB, OSAHS {348 1 bR I
RARJG IR FEEPRAR . AR A G RO 5214
HSL I BERGT ALK, ZACRE (BMI>50 ke/m?)
B, WARWIAFTE OSAHS, WA J5 I R AE & A4 R
N 7%, AR RE (BMI: 28~30 kg/m?) HY 21 .
PG, XF T A% B RE Rk R 3, e FE ORI — W
FEor PEA OSAHS fig (L 5 ™ E AR, 5 R IR K 0T
MR A — R AT AR IV I ) R v 9 AR

S H &% AN (gastroesophageal reflux
disease, GERD) f77E% VI CHE . 3 [ 5 479 7 4L
fegeit s, AR b, BEREARE A GERD JL
FoE IR AR R CHERY 2 A5, X AT AR 5 R
AOHESE . AL S B RAE S AT e &R . Y
I R WL £ B4l 0 s . BBk A &K 4E GERD . &
B 4L L B A8 56.67% , T IE W R B R 41
(36.46%) o % BUHE 5 2 [ A A0GE 0T o EfF— 42
By 2, Fk B BE AR B (abdominal obesity ) H ] B
MRS R S Ui . Barrett 28 1Y 5 /&
NRER gl b T R AL e AR, AT B AR
HUPPAG B8 RO O, IR AR £ TR Amp, 5
537 JE TR T AT R A B R

HE R 55 e e A A U0 OC R P B JE S 1R
R U5 D) DX AT o 15 0 R A DA OGS (EAY
L R 5 O v 1 R R AR TE B E R R AR A
W, R IX H R AARRE S TS IX, X
5ONHERE N 5 . M T IRAT R L TR ) B AR
WA —EXF . MRATHRFGEIRR, A
A IR R R L), R AR TR AT L
B E & T IR R = A dtml W, A
B, A B KR T Al R . (X
A, AR A 35 A7 70 S o Bl i 1] R T R
ge, BB SN, B2 EFEA, U E L E
JEAEAE MBS B9 o AE A0SR A 7 H R A RO A BT
B S B AR, N 2 R, = AT LA AR

http://www.zpwz.net



55 10 9]

ER.F REREHEEBRERAFARRAENSF NS EE 1275

(SR e W 55 O v T D G e o 03 0 0 -
BUirE = S N 1= W WA e S (el = D

BARE &AW Z W5 HOE I e i A
FAR X FRE BB E MR IR OR . HE X TR
FEARRE R, BT BMIC &4 T K, Wik
B 8 A5 ol i A0SR, AR T i — i AR AR Ak T A
B KT o B RGP0 B R R SR Y
FARWESCR ARG EH IR, B
FEA IR — W — A T ALY o PR R o R AR
Ll 38 38 A Bk B R 52 2= i A o A R IE R AR R BMITL A
AAKFPOC @ TR A, B ARG BML TR
TE W AT ), B2 BMI K A B8 A 13 i A
E I Y R o N T2 AR WP s T B
viH .

2 ARNKEFARERERMABPHTFRE
BI T

2.1 SG XSG plus FAR

H, o UL B0 IR ) BT R O I 5
R B oAR (laparoscopic sleeve gastrectomy , LSG) .
LSG J T B2 HEJiE i Hosi E A I AR T o
g fie B SG IR AR S A B AT JRE B A0 20 3 R Y
B — W F AR R IR, LSG AR B K I A = T
AT FEA A, AR R SR A ] O AR R
U, EAMA T & R R (excess weight loss, %EWL)
A IR 709 (HAT — 3R A2, BB 2 BUME IR e
B, TRVRE AT LLGE 3 LSG A Rk i A, I R B
FETR IR, 5 AW RO S il R 47%~60.8% . [
HEAFARBME ., REIHRIERD . G HCR
WAL, LSG — 2 fie 32 v AU AR B2 AR
W — M PRI, W A E AR 4 Bk R AT
M F AR A RIS T4 B I B &, LSG AR 2
— RS AR, U R Y AR A TR B YRR
DRI I, 3 4 22 4 1) TR O XA S A B B 0 i 58
— B % A, —WILSG 15 W] LA A A )
HATBIEF A, Wik, EXH BRI ELT,
EA ML R, TR T AR B
JEERE I R TR LSG AR

EAMAT G A Bon, Wb X2 AR
T AR ARET, 70% J& T 20~40 % Lotk Hp AR
ZHEWALTIR SR, Z M
ARIGA G 2 00 LR G AR, B2 I IR i 2 A 1
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YERT, AR FRJE 198 37 HF AAE MR S, XA
ILEBAFERL W, Fx TR, RaUkH
W5 B H e Rt . NI AESR,
RO 2 B B R S O AU S B AR R R IF B &
P, BT AREEAREEFRIFRAEB/NILSG, K
REATH B

BARISG ARE & 22K i f7 i mE TR,
EHABRAFAEAN R ZAL . e R R,
L JHE £ 255 A B ) AR i 9 R R DA, LSG AR i S A
it & T & (total weight loss, % TWL) ¥ 7E 20%-~
25% , %EWLALAE 40%~50% 72477, A1 i 18 PUE 5t
I 8 1A LSG il AR 5 T R R B 5 i TR
(laparoscopic Roux-en-Y gastric bypass, LRYGB), 1R
ZWFEH, BRI TR D RCR A X, H 2
FOFA A RN P, VR R B SR A
TOL, W] REI 5 BAN B HAL S 5 48 b, B N 2R T
TRBOAT o5 o HUOR U SR SOCR . LSC AT {UN
BRI TR, B B, B AR Bl AL
i 55 o IR FR 23 WF 5T N LSG AR Il ok <5 %R
5 RYGB AR, (H T 2 K I WF 52 i 2 0IE 52 186
WEBERCR 59 T LRYGB!.

BT B AR Z AN, LSG AT A 7E I K i
FE T ATTAE A T 5 2 S PP Y o B REE GERD RO A
SEAE R R I LSG TR T His S, T
BEFEANZEN . BN TR, 282500
AR AR 2, DR R BE AR GERD! . L HE R Al 2
MEJE R, T &M fE R, ARJ5 GERD I
R SLAT RE T g, BRI, EEIN N, R
CL 2847 16 )" 3 GERD R AL S8, 7 22500001
i, QR SE e HE LSG, T A SRR A vh R A A b AT
REAF 72 10 & 8 24ALI0 o (W) I RS 5 22 1 & 4 T ot
F ZZ 4l 57 (proton pump inhibitor, PPI) 2§ ¥
BrQ

ALAFK, SG plus FARZHHAT . 7E SG [ L fi
B M st . AR T Gk 8 - 4
M 75 B & i (sleeve gastrectomy plus duodenojejunal
bypass, SG+DJB) , iRk B = 14 5 W (sleeve
gastrectomy plus jejunojejunal bypass, SG+JIB), #ik
B Zs W ¥ i (sleeve gastrectomy plus jejunoileal
SG+IIB) . #li R X @ GE
gastrectomy plus transit bipartition , SG+TG) %2k F
ARTr o 33X TR TF I ML 4F 0k 8 B | T
AHE, H T C A A SO R E S, R

bypass , (sleeve
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S8 SG R ek B S AR ek s AOR o i SG oplus T
A, BEDBML T R R TR AS T H 5%
BEA L Bk — K I TR O R R & R
e, fEARFE AR, H AT EUA IR IR A5
IF R 2 AR R BE IR K £ BMIAE 35 kg/m® DL F . [H It
XA B R R R, RS R F R O
E— LR R . X T SG plus FA, Z£HIA
9, SG+DJB T AR XM BE AL K, 5 SADI-S/SIPS AR 2
L, X TR R, BRI K, (HIF
JEE e B AN AR KBS 55 K . I SG+JTB AH X M JEE i
ik o BLA (&6 43 BF 55 PN R SG+1IB 5 LRYGB ik &
REBERCR L, mifEAS — e, 5 LRYGB M,
SGHIIBIXA B W& 1Bt . M 25 RS A R
RN, TEAAE T BEIIThEE, K LA kR
M BNz ER, HFERMEEEMN, FHMH .
PRI I X 4 B s e AR A e, T T R AR 25 A K
e B2 NEJE HE , H R SR ir st n] DL BT R .
22 RYGBREMRFAK

RYGB T 1967 4E fi Mason Z512 1 | 5 B 45 ok
R AL B4 LRYGB . RYGB 2 24 Jif i 3 2k &
FZ— o A BRH A B E 38 e
AR S T, S R ROR B o IR
7o W — R EREATMEARL . B
T HUA 4% SG B I, (HAK SR J2: 24 i 16 BR T R 1Y
— K FARIT A,

RYGB A7 R Af FIG T7 B R RICR . i 12 0
Ji = Bl OHL XF B3 % (randomized controlled trial ,
RCT) AR ELFMUESE, ANk &K Wi R
Bl G459, JGiE K BMI A & = BMI, RYGB 4377 b
PRI ¥ AT 25 0 T 1% g2 I BHIR YT RO, R4S
A4 RCT B AR, RYGB 5 SG i3 77 B R J
RORAH Y, B Z A Meta 53 B J2 RCT 18 J2& 32 5 RYGB
4 A T A S8 R AR SaH 8

EHINN, ERFRGRGLAETIEHER,
FEIEH T ARG AR BENESAuRAsRE,
A7 76 FH B S SO G5 W B A 2 O AR o ek AR Y
TR AR, [ A A A T R P R
M L 0 A — e Ja N, AR AT AR R
TP A . AR R AR i A LA A R AR, JR R
Wi I K. RE, W TR, B OR T
AE AR AT 500 09 A 1 o S R o E Y AR T —
FEFRRE R A B P a3 WA U 4R R 55 B — E KT
Je AR T BE AR R i R A AR R bR Y 32 2R
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M. XFrmss, HBEF ARG RN ER
JEIEAL, ) W R L L S 2L, H T
O 24 2 F OO T R ] O RO T il 56 4G
Je L C-ROKE o WEAb i 21 35 3 25 0 IR s e 15 R
& AR ST TN AR T AR T RS BRI ROCR .
B T BMI 5 2 BUWE B /™ 5 2 AN BLIEAR G,
WX A B A R AR, AR SR T R A P 3 A
TEAS 6 5 i 45 B8 0 05, 1 VEAS AR i 3 T .
PURTE: NN OEAE O N B 7 N 1BV & = S N 1= e
R LY SG o

RYGB Wy B a6 T, B0 & 0w o ' JC vk 3%
HokA., Li2ELMA RYGB, 2 RM
OAGB, 577 78 0 28 ] 81 . 10 s DA AF 25104 hs 6 1
BEXT BT A BB 2 0 TR A, R B A A
SERENE & B AE ), EE B A TR Oy RNk
77 3% A AT T B R AT B AR A R AR A3 BT T LB
43 A B AR JRE RR 2 kA R RO T — A
GG NG S B i i Sl = (A S B
T EEE R IE R A,

AR LRYGB 4 6 75 19 0l 3 B Ml AR, (A F
ARidBENE I, WRE TZFROME IR,
R H A BE I B A AR i, R AT AT A
PLEE &1, {H BT 5, LRYGB TR 2% > i £k 173
REK T LSG. X TR, F T IR s 25 ) 4
K, /NHRBE AL, 7 RYGB B /N4 B3 &
ST, Hhwankhidk, X&SHWE
FUBE LN, DRI 2 5 OO R 1 B AT Jie
BAAMAMK G E . R, TR A R
R EEAAE ™5, DA A RS i AR S K R, B
S AR S R, Sk, XA e A
ok B4 & OAGB .

EF X RYGB M5 W4 1, 5 AR M 45 K G )
B, A 2 E K Roux-en-Y W14 B N B W) 45 loop W)
A, WO FARYEEMF AR R, w40 E %K
A& ZW M R, S&IP R E R AT OAGB
Ao BRSO E IR, OAGB TR | B &8 4 T
RYGB. It4h, T OAGBWI& A &A%, Ktk
AWy A RS BEE LW AR T RYGB . Xf F #)  IE
JEHE, O Ml A, R TR ]
WA T 22 IR FA, SRR} B IR e 2 I T
FRIM A B o X B TR AR, R
AR ABE, andblAT B 55 8% FREE, %R TE OAGB.

A I R B 527 R, OAGB U8 H AR A
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4T RYGB, £ EfF 5771 OAGB V8 5 &4 . 57 3
54E%EWL 7] 3k 81.6% ., OAGB [ AR B Ak 1M 21 55 (/K
F5R T RYGB™, R MR &, X TR E
B B 2, 3k OAGB MR IT s R 2 R4 F
RYGB, 2 0] B8 3K A5 00 4y i) s 7 P R0

OAGB 4K W] W UK 1 1 55 i i A 0 4 B2 F0 T
AREFE, (AU AEFES S . 58, BT OAGBAUA 14
WA e, G, B b AR AN R Y AT
W4 10 . F44T mini-gastric bypass (MGB) F AR5,
Wt e A LB, MR R AR 1697, K
WIBIT RO AE LA OBz, EEA RS
FaAr . EHEUESHIED K H R AR LR S
KREUEA B2 G AT R, X1 200 41 & 35 bE Ui
6 4%, WoR 2% A A M RO E R &R . BARIX
BHC LB AT MR, BX T IE 7 5 Y i
JEAT AR 2 BRI OAGB 4 ) 1y =B U, A4 4 AT
oS T, R W . A 2L A AH T S R
i R R AEAE L e s, TR U I % A 3 R AT R T
VEAL i 2B RET St RV, 5 vy, D N 3% L B 3
. SUMR, RYGBARFMRAKAMBERGE, &
A= GERD JLR MK o M U B IS M B AR B, T
% RYGB .

BRI K IE & OAGB I — /M E 15 I 1 [n]
H T OAGB H R S K (150~200 em) & 3% K F1&
S RYGB, HMLHE IR RAEME (F0i . fIKH &
FMAE . (R85 ) & AR d s T RYGB™ 7, [H Ik,
Wt 4 S OAGB AR, BR T 4% B8 OAGB #r i 15 # I
JE S K B AN, T R AN KR, AR
MaEBEKELEE. FREKHEKERE I,
Lee 2 U7 4 38 %t F BMI 40~50 kg/m2 B, B
S PR AE 150 em B8R B 4 o TR T R BE IR B
B E (BMI=S0 kg/m?) o fH RS2 0] DL 4k 22 % K 3]
180~250 em!™* | {H 8 F7 I & AE K A H00 B 2 L
Tt

i BRI, EEINN, XTI A IR B
FEREBE ¥, RYGB M OAGB &A% %41 T ARy
Ko HIRAEIME T ARAT, e &€ E AP B
B B D AE o BN AR T O 1 o5 iR 4 o R
e BVTAN BB AR B R AR . B
foo NBEAR #WAT RYGB. RH I I 3t & fa A Bf 1E
RYGB 1 OAGB " flt % RYGB., @tttk , —
AT BE OAGB o XM B A JiE 2, AT i 5 JIRL e =2
1 2 180~250 em, H — & B {7 2 95 K 1Y 2 [A]
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Yo FARE MBI E PR TR LE R
W
2.3 BPD-DSEEMEFAR

I g 2 3t AR J& 1979 4 i Scorpinaro B A, J5 ok
LA MR B R, AR B K
JEEM R L, 4T BAER BPD-DS R . 1%
TR B A2 TA G ek F A 4 B PR O R A i Y
F R, B 5 10 4F % EWL # 9k 0] 55 (734 %
26.7) %1, L F LSG M LRYGB®!, {H K HF AR
MEFE K, RJEE IR ERREZ™, Ik H T Rz )
BRI o 2021 4F v ] JE e A 3 A BE B0 12 S A 1 431
s B9 i o [N ET I PR g G B A b . 2%
V6 2% P NS A FE P10 51095 491 i R 5088 s
5 190 AR BT A AE 2 BURE IR 1 5B RS 6 4 A 33k 5
56 &, F- 34 BMI U M 46 ke/m® [% %] 35 kg/m?,
Bl TR EIECR D, TR L IE A R RN
B, ME LA .

fEE PR b, B Sk BPD-DS I R 6 8 /0, {H A
SR Y U R AR, AR X — E R R
XF B A B AT e ) e i s E . H T E 4 AN D B Ui
9~10 4F 19 IIf R BF 55 fiR & o BF SR BoOR, X T
BMI>50 kg/m® (19 1 B JIE B & %%, BPD-DS AR J5 Pl
Vi #) 10 4F, B BMI o] M i 50 kg/m® T &
30~32 kg/m*, M PR S il 2K ] 3K 87.5% , T IR 42
fif #2835 80.9% , Il fg i3 M i 909%™, HE LR G
Az T T8 BV o L B 7 R R R IR B AR T, R Ay
BEXMIZTFARMLGENE “WE”. "SRR,
RRIFE T 24 B AR, BRI AR RIRIT IR A,
B LI & E 1% B0 W) RE ™, UL IR i = A 4 i
PEYE A Rz . LA R kR 35U L
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