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FETGRS PERE W P F  (NAFLD) J2& H A SR D A8 M s, vl b e o JFF A £k B i o, 5590 1 P 1
— AN E AR B A . NAFLD 5CH R R R %, BRMEGREGIEN D FEFIERA, ¥ 6IFA
JHE L OWE DR L O I R A A ZE AL AR R . S T B MR S W R R AL, 2020 4F [ BRI &
F /NGNS NAFLD 55 4% g AC A SIS D PE AT (MAFLD) o 3240 1k, Hojs B0 Ak 3124 BL ) 4 G I 20
AT LA, TR R I R JFE A0 L Y ok B R AR B A A 0 RN A 4EAL Y 77 AR, NAFLD H43% Wir
R LARIINTNG . 7 NAFLD F936 97 2B IR M A 16 7 XA 28 . NAFLD 25 903R 97 32 2 LUR IR
SREEIAT BAH AR ZE RS0 AL, (AT SR B = A5 2h o IE AR DG 19 NAFLD LB NAFLD AH G 19 26 K91
I RE B A Y L X R IR B AR RNE B TE R R, B TR i s A 0 O S, AT B
AL, T TFARIRYT B 2R AR AT B . DR TR AT LA 2 20 | AR S KO B
O I 25 1 R0 6 45 o LI R O A 46 B IR TBR R (SG) . RII B AR (ABG) DL K
Roux-en-Y B 25 R (RYGB), H 1 SG J& NAFLD AH JC -6 4 £ % b AR X o B F R WA E—
FE R B, LS B R . RF BRI LR AR W A kA4, e E R, Hib
PRIT RO 2 MR 5 Bt — 5, DA HGE F T NAFLD (B . FFIF RS ML AR & NAFLD AH G 2R AT %
BEME—PTRERIR AT B, Ak, B B e AR R G e 4 70 ) LR R RS A R TE 2K TR
YR YT TP IRl T LAY BT, (ELAE NAFLD J8 35 W3R Y7 PR AAFETE 2 0l B, SO BERF Al . 55 0
M RE R | B AR BT ITAG 5 8 3 L R B AR 5 B R 3552 W 4 B AL I AE 6 SR E AR . A SCEE LR
T NAFLD RN . —RORIT R FARIBITHER, DRI R TR A5

FETGRG P i 7 P I 5 AR AR DG MR s IEFAR s RS A; 534
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Advances in the surgical treatment of non-alcoholic fatty liver

disease
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Abstract

Non-alcoholic fatty liver disease (NAFLD), the most common chronic liver disease that can progress to

cirrhosis and liver cancer, is a serious global health concern. NAFLD is strongly linked to metabolic
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Key words

factors and is a major hepatic manifestation of the metabolic syndrome, often accompanied by obesity,
diabetes, cardiovascular disease, and other metabolic disorders. To more accurately reflect its
pathogenesis, in 2020, the International Liver Panel renamed NAFLD as metabolic-associated fatty liver
disease (MAFLD). So far, there is no clear theoretical explanation for its pathophysiological mechanism,
which is typically characterized by excessive lipid accumulation in hepatocytes. With hepatocellular
damage and fibrosis development, NAFLD will gradually progress to end-stage liver disease. The
treatment of early-stage NAFLD mainly advocates dietary and lifestyle changes. Pharmacological
treatments for NAFLD mainly target key pathogenic processes and related metabolic disorders, but
specific drugs are still insufficient. The prevalence of obesity-related NAFLD and NAFLD-related end-
stage liver disease has been steadily rising. These patients do not respond to dietary changes and exercise
or cannot achieve weight loss through lifestyle modifications, leading to disease exacerbation. As a
result, surgical treatment has become a new option for such patients. Bariatric surgery can improve liver
histology, reduce transaminase levels, and the incidence of cardiovascular disease. Common surgical
methods include sleeve gastrectomy (SG), adjustable gastric banding (ABG), and Roux-en-Y gastric
bypass (RYGB), among which SG is the most commonly used surgical procedure for patients with
NAFLD-related cirrhosis. However, bariatric surgery also has some limitations, including the degree of
patient tolerance, the technical level of the operator, and the occurrence of perioperative complications,
which need to be carefully considered. Its clinical efficacy and safety must be further studied to make it
suitable for NAFLD patients. Liver transplantation is the only possible cure for patients with NAFLD-
related end-stage liver disease. In recent years, with the mature development of transplantation
technology and immunosuppressants, liver transplantation has made considerable achievements in
treating end-stage liver disease. However, there are still many problems in the treatment of NAFLD
patients. The use of marginal donor liver, the prolongation of the isohepatic phase, the evaluation and
management before transplantation, and the recurrence after transplantation all affect the graft and
patient survival rates. This article mainly reviews the general situation, general treatment, and surgical
treatment progress of NAFLD to provide reference for clinical work.

Non-alcoholic Fatty Liver Disease; Metabolic-Associated Fatty Liver Disease; Bariatric Surgery; Liver Transplan-

tation; Review
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A5 K5 PE B8 5 PE BF 9 (non-aleoholic fatty liver
disease, NAFLD) 2 H 574> BR & 5 UL A I IE 29 =2
— RO SR A 4 BRI B Y RS N . NAFLD (1
PRI T ) 45 B AV R D B, I TEORS 1 I 0T P T R
(non-alcoholic steatohepatitis, NASH) . i 307 21 4 1k, |
NAFLD AH 5P SR8 AL AT o Bl A= 16 K7 1 42
i, NAFLD Ak 4 B f B fm) 0, 75 75 5 [ 58 5
25%", AE K Hl X 5 25%~30%", NAFLD #& & [
—MIRIT R, HAIFNEEA G TF AR, W E
JEAT I TR, Al , 24 NAFLD & Ji 2 2R 1)
e CRFRE AL 2 A . P DR by o TSR i )
BF, % % AT HF RS AE R . NASH J2& H A K 2 50 I

© WA )3 of [ FF I F A EPTA

T Z RS AR 00 B = KO0 BIE 22—, K R ¥ f
(/P A R L A 8 U Dl VAR TIPS s B O
NAFLD A 5 B 9ol 55 T A A% A8 A BF 58 A —
PERE, (H[E 77 7 TR B S WAL . R E R
A BT AT A E S5 PR

1 NAFLD g9#E5
5 [ T 7S P 2 552 B 4% BT X T NAFLD /9
WK Oy o A7 AE TN 17 728 v (9 52 1R 2 s L A7

e, IR ELHERR F G U & AR R, ok
PRI AU R 107 2R R 24 W B PR R N e A R R
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Wi. ZAFK, NAFLD B3R —HEZR LF, H
2 A R R 8 UL B IR Y B4 K204 3%~4%
B4 e R & A2 NAFLD® . 2020 4, [ PR AT 5
/NG RS NAFLD 5N R BB R, #il
¥ NAFLD B 44 £ 355 A6 ¢ i 195 1 BF RS (metabolic-
associated fatty liver disease, MAFLD) M & X k3
T2 S0 B2 R Ay LSS AR A SR AR W AR AR
JH R 0 A8 PEESE , OF HAA IR sl RS . 28
Wi PR X 0 T A8 R RS 2 — 94 M T UE O
MAFLD 7£ 12 Wr J5 1 & T AC 0 R 2=, SR i e v
10 A HE AR 0 D7 i, 78 U A AR A
& J7 T b NAFLD 3 & 35", o1 4 f5 B 58 &k B
MAFLD A9 £ 11 H 5 5 M 1988—1994 4E i) 22% 1 fil
F| 2017—2020 4F (1) 369%" . {H H {i %F T NAFLD ¥
WA WARE— el S, FHEMS B, KT
NAFLD [ 5 2 % F ARG 7 7 6 K K, A
SCATY R ) NAFLD 3% — 44 B

NAFLD 210 28 & fF 09 — A4~ = 2 RF e R B,
B TR R AE S 4 R 5T ot B BURT T 40 L g
ARk, WA IR AR L 2 BURE R O LA R
B O BE S 4 . BH ZE P B BRI I BT 05 2 A AE S R
Wl YE ARk, NAFLD (8 % ik ML i oK 5¢ 42 1)
B, XX R R B R A R BE R . 5
[ 2 2R KT | kS K ek Ui = e 7 R DA R D 4 2 v g
A 56 v B PR B IR D IR 1 B8R, L B DA A
Hh AR AS B BT I NE B D7 R A 0 B, J2& NAFLD &
JEI CHE—d 7 U ZRTIAR S R B, UEE
Ji 107 2 A6 JFF 240 M P9 Y v R BB B0 BRI
Can Z i H b e Bk R ) PR B N, F S
RF4n 405, Ak, NAFLD i3 B i B2 “ P47 .
ZEITEH” MHLH KA, WREE . AN . I
AT RN A A R AR AR S
R . RE . B SR R
o 3 AR %) 5 5 L B & 5 NAFLD AR P
A X SR 7 NAFLD W) R AE R R T A B4, I
2 U NAFLD A 56 1 2R 0 998 70 968 4 28

2 NAFLD B —fiR7r
FI Al 92 18 NAFLD 8 35 2022 1o A AR 3% 5 5,
P SN T AR 7/ I (W R B U SR (TR &= W

Jnsi iz Sl 2 . NAFLD 85 M 1] T 45 A& &5 A
R A e Y, JF Hogk = SRR TR v i

© WA )3 of [ FF I F A EPTA

KB T 40% 1) R R F BN R 7 R A -3
Z AR g B R, R M ML b i Uik B
NAFLD 8 & (40 I 58 5 95 AU BH g B IR, %
fERERAE N, BT AF 38 B2 50 30 min/d, =5 A/ Bk
A TF =150 min/ A 5 8% & R B G2 3 >20 min/d , >
3 A/ (275 min/J®]), BEWUEEE EAT 2~3 d B9 P ER
i S AL 2 d 1Y RS g

FEMEVEIR 25 . SR IE W RE . TR A L
WY . BUEA Y . Piarditbiy . A%
. H T NAFLD iR y7 wF 52, a5 vl T
NAFLD s # T AR F1HF B A8 A 1 B F- AR, B K R
R N E, W ARG IH LGE. NAFLD [
A0 BE B A AR AL, S S EURG
O M F AR WA T AR YR T SRR 1
I KL =N (1R = N N @ B | R | E R = N
PRIR IS B 522 & 3, AN AR R O i A %
FUF B, e 0 £ E L A F U (RO
PESET . AEBOE MO WU SE R AR SO A ) Ty
i A AN BT AN AR 25 o B OB RS T AR 3
IR 4 B, OF LA BT 9B T 00 R AR i
T2 2598 T 98735 5 K, #3% NAFLD A R
SRR & A, 5 NAFLD BB i G AH 56 6 48 R I 3%
R AR A e

3 NAFLD BB EFAKiEST

3.1 BEFARHIERIE

{24 NAFLD 8 & W — a7y sk, HAIFIE
JHEAR OCIE R AE B, A AT E TR ik
JFi 1580 (body mass index, BMI) =40 kg/m> Fll BMI
> 35 kg/m” H A & IF5E B9 B0 3EA7 980 8 F RPY,
JF H X4} F NAFLD M G AFRE AL B mi &, i E F AR
FEGE S T L AR PERE ]k S e i R T
ok F T R VA I B A A R R AR DG AR A I
() Jc A R Tk o R ARE R AR T T TRAT DA S AR
Jo R, ELRR SR 9 0 BB YI 2 5 T NAFLD & 9 IR
JHE 1 R A R AR ME R RE . AR TS T T R
7RO R A, T8 E R BE % fff NAFLD A8 35 (1)
JHF U 1 5 725 P A5 3] 15 52 el 361
32 BEFAELAK

HHE UL el = R O A 4E AR ) BR R
SG) . WM P OH R AR
(adjustable gastric banding, AGB) LI M Roux-en-Y H

(sleeve gastrectomy,
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2 g AR (Roux-en-Y gastric bypass, RYGB). SG AV
DEREBNE, ARBRANEBEEELR.
ZAR W F AR R, A0/, ARG Pk S AE X
oo RIGEDHIHMm ., &Y. o oE, g
AN R I RAE o AHR 3 452 SG I B 23 1 B R
M4, HuiE £ &N+ NAFLD A 3¢ AT i 4k (14 AE
JE R o AGB JUL ol FH AT 8 45 09 SO SR L T B A
MWl B 0 B o A N R — Bl e A
B E AN, HNKZERE, & EE K
TR, JF AT RE B0 A 4R L R R R
PR FARGFIFRAE, —BAHLERIT™ . RYGB 2
— b e LB B A BOE IR ) F R Ot
MR W, (HRYGBE A E S, TARBKEK, X
REBEZRE S, REHHBELZESE. WE
FEE R A7 | B IRAN R I RORE (0 & HE R A

Froylich ZE540 A 2005—2012 4 4] [6] Y 23 1] ¥k
FPREARBRE, HAPaHE 140152 RYGB % 19 4
P2z SC B, FHRUI 1545 K, #3Z RYGB
55 SG Y HR I8 WG 78 Pk 4T 4 A ol AR R
FAh, BRI Z AGB ARG AR B Lt 3%
% RYGB ¥ &5 3% BMI 2 5, Jf H A 47 2L 'k NASH 1Y
e o = (30.4% vs. 7.6%, P=0.015) . Caiazzo 257
99 AT 1236 ] 3 52 RYGB (n=681) = AGB (n=
555) WYNEREE RS, 532 AGB ARG 54 1Y [ # A1
b, #%Z RYGB ARG B H MR E T REEI Y, Jf
HLJE 95 722 P e A8 B2 0T K . %) T NAFLD AH O it fiff
Ik & F A X, SCREHEH W TF AR, HikE
RYGB™, SG AR, FHME, RIGIFIER
AL HATE R H AP, RYGB A J5 JC ik N Bk 2 0
B, AR R BN B ZE AL
3.3 REFAMITH

WEH: 2.8 5¢ T NAFLD ik 8 T AR 1% K AU iy s Pk
ol ] JBL P A 5 VA R B AR 25 1 B . AR — AL
293 {3 8 I AT BE AR S R R, AR R e R ) AR
5 BT A NASH AH OC 21 212 2 55000 038 2 7 A OG
b 5 >5% 1 BB E A S8% I IFIE AL 212 (B
P RF ) B s Ul >109% 1Y & A 90% 1Y )i
IEH B 2E ik, 29 45% Bon A Yt . 5 —
T %} 422 57 9 T T AR 4 NASH 58 3 347 K 5k 5 48 19 B
PR S T R B, 54 T 84% 1 F8 A I IEFE A
W% S NASH 19 B S 22 i o 53 oh, A2 CHE ik
A7 AR 58104 S U 5 | R A A 25 RO, R Y
HARME N 7%~10% ; 24 40% K NAFLD 2% R fd ol 7

© WA )3 of [ FF I F A EPTA

3%~5% WA — & FE M . Lassailly FIH A T
109 {5l NAFLD & JFRERE A B3, e 20 F AR5
14F, 85% My NASHIH K, BMI. N2 R 2 I
Bl . - A BB R KT TR, WA 8%
AT, 50% YRR AR PR L 84.2% 1Y 4H ML < Bk
FEAE | 67.1% By /Nt S8 RE Wk 7L, 33.8% 1 f8 3 2F
HE fk B B [ K . Bower ZFFV X 3 A2 0l T R )
NAFLD 35 (9 i A= A 46 b 550 20 202 19 00 58 320 47
Meta 43 87 @7~ , ARG HF A 2105 05 28 . 4F 41k .
JHF 24 1 <0 3R AR 78 R /DN I RE B A 2R 35 ] 0
AL AN F RS K BRI G BLAME
TR AT B AR NAFLD 4 I AU R 2 3 00 13 Be s A6 %
JEE WS HFREAL . O UAFE L XURT B 5 i S5 R
i aa o S N ¥ ST S

SR, WEFABAE —ENRRE, GiE
AT ZBE . REHAR . BARYILME (i,
(1N 87 O N L7 N 2 VAN | R 8| 5 AN = BB |
P OARER . MUEIZEAAE . B Kk ETS
. BRAR., RE, £25T-%) FHEY,
H 1 #F 5% o 5k = B % NAFLD I8 & T AR 5 HoAth T Fi
5 it %) BE AL BB, W 1S T XU E R Y A7 2
G T JEAT BB DA . RS E F AR 1A 25 4K
SEELA I IR A OGP, RS T B K T M B 5
(45 FEAL AT BB ) SR A & NAFLD FY 28 fif J2 175 2
ACANER, DL K OWLEE NAFLD R J5 198 k%, % 4h
G0 NASH (9 /8 35, 1700 R J 2 W A6 T2 XU
BCAAE NASH AR & B & AR R I F R st
Fiik 163%™, B, KA E T AR X NAFLD &
JERE e B A R g, (E 2% TR T AR XU
o7 7 U4 TR 3 I E B A 4

4 NAFLD WRF#EFEARIBIT

41 NAFLD HBERHRE R

NAFLD & J& 2 Z R W O 1k 2 4822 |
WFDfe o . BB MR ) B, W EAT IR A
Ao NASH & H i K 22 80m WA B 80 7% 48 19 i =
RAE N UE 2 —, HR JRH R e, BUTERE R B
H UL E NLIER . NASH AH 56 T i 1k £ 3 2 52 iF 3%
R IT 9 L. 3RS AF 3R 97 45 Jm 5 At 3 1 iF iR
HEEAAAL, T3 Ah B PR AT R 5 32 R AR
w5 R RE 2 BOBE R ORS Bk RS A S A 2% A AiE A
KPS BF A S NAFLD & kK WARH W, & % il
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L 20%~40% , X A5 K B A 32 BR T2 B B
AR g Ah, NASH A G R Ak 85 1 14 eIk 2
B2, AL S BT B YA MR Bk
5 ARG
4.2 NAFLD gy#tEHk &k

F2 52 B M ) NASH AH 56 S0 £k £ 3 [] it 1 o
HEAF BT 5 K ST Pk ik . B 58, NAFLD &
9 25 1) 15 0 5 SO0 7E LA Bl RS P S
NITR RN 2 KN IR G G 0 S S <7
77 7% P R B KT 60% 11 HE 1A BT I 4 A Oy S AN T S
LAY 5 T AR T AR PR BE /N T 309% A AR U B A
AR s B AR AR AE 30%~60% [ I JE AT T 4
FEBE, (HHARE 5B ZE MR G SR, 17
1E B W AR M g I b R T O R R R R
NAFLD 8 &3 . J34bh, 5 Al G 4K 300
JaAH L, RS AR S5 45 44 F 1 A NASH S B0 2R 1)
JHF 9 £ 3 0T BB S A I T RE L D Al AT A K
101 JHF 95 A5 AR VP o3 A XA, 7 BB I [R] S R RS
A4 1) 43 LB
4.3 BHEAWTEESERE

% JE 3 NAFLD J2 X 25 & Ak 09 IF J0E & 30,
NASH H 56 i 1 4k 3 3 3 % H 1 £ A JF6E , Wi
JE L GO LA BEAS « 2 TROME FROTS RN M R . 1
LA BT PEAR I, A7 20 7™ 4% DAl NASH AH 56 i fifi
b BB E I R HE B, AR 00 0 A i 457 95 995 156 190 R
oA A IR SE0Y 55 [ S BF 5% p 25 5 B 4R ma 4R
IR M B (BMI=40 ke/m?) AE K BT A% 48 (9 A
XPAS IR . Ak, o0 I A B R S BUR A B R
JEAETO R FE N . NAFLD ] g4 JF A ™ 5 Ay
R PkowsFEREAL . O )= L O R SR O E
IERFEDT, D WE S E, JU IR IR 4R Yy R A, AT
S ECB AR B L OMEIR T KR R P R A
AFBRUEORE . BAEOhE L Bk
JER AR AT LR AL, (HASREIR YT 5 NASH A ¢
W FEACIT B e o BB A A EE B AR I 2 RO
55 55 R 0 T e MR A AR SR B R Z H 0 4 4%,
PRL I 790 B A0 B A 76 7 AR 25 A AiE 19 2 A 3 43 2 B
I 3k 26 =k KURE Y DG BT B8 R R EI R 5
NAFLD (&5 S fa b R &=, DA 20 25 1 30 3 ot %
M J5 NAFLD () & & % . NAFLD A AR i £ %
EE 2801118711192 SO 11| N N N = 12 /N K= 9
L, LB 2 RHME
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44 BEAREXR

Saeed ZEPI G A T X K 2 378 il /10 17 T BT
GERB, NASHESH ARG 1. 34EM>SEME KR
3 9 K 53% . 57.4% F 38%., NAFLD # ki R 5 &2
K, HEW . e R ARKE R R Rl
il PR 2% A5 AH DG A IR AR AT i TR NASH AH OC JiF
B Ak I A RE , H NASH A9 1R 35 AU PR 24T 4R 2 17
e, Il REE R AE S S e M i O 1 00 T %Ak, A
T 38 008 & 5502 & NASH 09 RS . B A AR I 5 H 1Y
B S5 10 4 500 Ry R B BRBER L A A B R I A A )
(calcineurin inhibitors, CNI) . Wi ZL 2 ¥ & H & R
(WGP %A]) #HEF (mammalian target of rapamycin ,
mTOR ) 410 4 70) 1 P 285 22 2% Wy g o 10 RO B o it =
250 SRR R T I e L s IO L s IR 0
FUBRE 5 RACHOA LA B UIAR G . 5340 CNL (B 34
A2 ORI 3 52 ) ) 7 I VR 20 B R e KU 1o A
AR, wHTRMREmS T Eh, HeS5%H
S AR XU A 2 38 I AH OG o 45 1 CNIL I s % 2 2%
My 1 2 AR Bk B AT ek S AR A OR JE i S S R0
P % 53 6] J& mTOR i 70 G 05 09 — B, AT 38 m H il
SPRE A TERPIEZBETFRNEED, 5§
ARG HZ CNLIGYT W B E A LG, 4552 mTOR 411 i 51
IR IT IR AR N IE N R 2R AR A XU T
O B2, BB R T A s 4 R Y S B T AR
FOEFEAE T AR BT iy OC B, 8 3% S e 70 i 25 W) 75
LT 52 A B R R Al R 0 DA SRR R e g I 24
Yy hn Bl G T RE S AT R PE DA T i B o A
PIPLHE T 7% .

NAFLD J& H A 4 3Kk £ 5 UL 69 18 2k JH I 22 9%
T R NS RR , © Ry A R R AR 15 40 sk
(14 B Pk %R 32 240 36 T AR Rl . NAFLD JiF P9 i
HERL, RAE. WS, AW, BEREHEERES
S5O 20 M 04 45345 A0 AT b i e A, 1T I AR Ol ¢
ARG . B JBE R 54 B9 NAFLD LA B2 NAFLD A 26 (1)
R s R R AR B 1 L OF LT Y AR TR K
BT PRI RCR R AE, FHIFARIBIT N
LB E B e HE . E TR &R Y7 NAFLD & Jf
o BV C B R B K A O . B R 2 0
HFEARNE, FFOfe. BB & & R84
SR A . (HH AT B R E TR 5 T
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F8 0t A BE ML X RS, =2 N BB IR T O R N

Ik F TR AT AR IE T 2 G B K
BEVTOT ST o TS A AR 1R T NAFLD A 5G9 28 R )
JiF s (3 A s T B, BER BRI R, 72
FGIT S5 JR B T W R REAF 15 R 32 BRI &R £ %
e TG . SR SE R | BRI &
IFE A T AL A B LA R S 5 400 o D7 58 R 8 P S DT T
P, JFREZ 2B, 350000 o B 1 R i SR
JERE R, LI B K IAEAF R . NAFLD &
H T ARIGITANAE V2 Al iy ) 8, 7R A
T REWE5E, S B A 3 A A7 0 0 S 4 A 45 T 1Y

.

R E: FAAEHN B RA L B E

H TR ER: TR TIAABTEMIKEL
Sk B ARBE R T ) P R T AR T B AR,
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