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[Abstract] Objective To explore the potential causal relationship between childhood obesity and the
risk of inflammatory bowel disease (IBD) based on Mendel randomization (MR). Methods The genome-wide
association study (GWAS) data for childhood obesity included 5 530 cases and 8 318 controls. The GWAS data
for IBD included 5 673 cases and 213 119 controls. The GWAS data for ulcerative colitis included 4 320 cases
and 210 300 controls. The GWAS data of Crohn’s disease included 2 056 cases and 210 300 controls. The risk
association between obesity and the occurrence of IBD was analyzed using the inverse variance weighted meth-
od (IVW), general model, weighted model, weighted median,and MR-Egger. Results Fourteen independent
single nucleotide polymorphisms (SNP) significantly associated with childhood obesity were screened out as
instrumental variables. IVW analysis results showed that no potential causal association was found between
childhood obesity and IBD (OR =1.048,95% CI:0. 976 — 1. 125), ulcerative colitis (OR =1. 026,95%CI :
0.946—1.113) ,and Crohn’s disease (OR=1.123,95%CI:0.993—1.269,P >>0. 05). Conclusion There was
no causal relationship between childhood obesity and the risk of IBD.
[Key words] child; obesity; inflammatory bowel disease; ulcerative colitis; Crohn’s disease; Mendelian

randomization study;causal relationship

# WHO S, &8RAF 2. 1IN T HEE 1%, % E PE 9% (inflammatory bowel disease, IBD) i
(BMI 25. 0~<C30.0 kg/m*) .2 6. 0 {Z N J& T e ik BRI R B R R IR T, At
(BMIZ=30. 0 kg/m*)"™ Bl 45 AC B o) 504 H 25 7™ FE4RIE . KR B 5 IBD (4R &% %l 10/10 J5 ~ 30/

BETH ERARBFEESHETH (82102171 7R 4 W T £ %558 € B % 4 T H (A2302048),  ©  BE{E#H, E-mail: zhang-

shaohua@szu. edu. cn,



FTHRESF 202558 A% 5455 8H

10 J55 W AEH 24 8 Tolk Ak [ %2 IBD 19 % % Rt
TEFBARS AN, B AR — Se B 5T 26 WY AE bk vT i 184 i R
IBD 4 KUK, H o A B 53 4 1 — 3% =22 1) 9 6 W1 & 56
e, i — B 2R M O R T E— A E g S R

HE Rk IBD 2 8] o] G 77 78 2 Fh 34 7] 1 25 9 2 4L
I RAIEZ A5 i Y S N S S - K e o (7 @7 N W ]
JiE X5 IBD (9 & R HLE DA S L sk L A0 kA
A] e o AR B 1B A AL T AR A R E AR
JE IBD W — A\ EFOR MR, LEM RS
IBD % 4 (1 3¢ B i 00, FL 009 /2 R IR & L B 1R 2 W B R
A R 25 0T R 38 a3 W ast 1% 18 M TR R S R RS )
KREH SR RE, Wik o JLERKS
IBD 2 i) #5625 . 7T B Sk 5L 300 1 981 0 951 By 42 1L 38 A9 S

1799

AR B

Bifi 5 4> Bt [F 20 5C B T 5 (genome-wide associa-
tion studies, GWAS) 1y )7 iz N H, & 5 /K B #L 1k
(Mendelian randomization, MR) B 5 % sk /b 1R Z%
e A0S 0] PR I8 I DR 8 7 A 2 1) Y AR O 2R A
S AR RS L I A g B AR T L E A
JHE55 IBD 4 AR OG5, S AL BIF 5 01l R 1 951 £ 42
TESE IR E AT
1 ABREFE
L1 —5H

AR EHE Sk A TEU Open GWAS project iz
/& (https://gwas. mrcieu. ac. uk/), W& 1,

x1 GWAS iz 2
R/ BERRR IEU GWAS %i %5 93 9] () Xt I8 () FEA () SNP(n) N
JL T ieu-a-1096 5 530 8318 13 848 2 442 739 elPN i
IBD finn-b-K11_IBD 5673 213 119 218 792 16 380 466 B A
15t 95 L 45 I 5 finn-b-K11_ULCER 4320 210 300 214 620 16 380 459 el
% B finn-b-K11_CROHN 2 056 210 300 212 356 16 380 455 BRI HE

SNP: iz MR 2 544,

1.2 &%
1.2.1 MR &%

MR 43776 il 2 DA BB BEAT L (1) g 4%
S 5 R WI ARG (2) X 28 5 5 R 88 /45 R C &R
H TR AR 22 B TE O 5 (3) B T IOE AN o 5% 3 52 Wi 445 )5
AN 32 K- Z2 30 PR RO () 5 e, AR5 v, L 26 JIE e
VE 2 88 N2, IBD . 15t 97 1 45 W 4% L ve % LI 1 oy 4%
JRH R .

1.2.2 TRAZRZHiE

BT P<T5X10 " yAx i [K 2 t 25 1 R {4 B T
HAR i HRE AT 5 A B 1 R 2 B 1E (single nucleo-
tide polymorphism,SNP) , K %68 T E WA P {H
(P<<5X10 ") LABRAFIE A% MR 4r#T iy SNP L %
B Z%(kb=10 000 Ml r*=0. 001) FH T B 434~ 25 5t
22T B 3 AR S 45 5 I Bk R0 S SNPY' L HHE F O
DA T A A 75 2000 1158 A A5 i 22, F (H <10 Bkl
SE AL AR i A M BR . )1 Phenoscanner ¥4
JE Chttp://www. phenoscanner. medschl. cam. ac.
uk /) 5 B 5 1R 2% P 3 A SC 1y 3t A% TR B R HERR
G 45 Jr A A OC L) SNP,

1.2.3 MR 4 #f

K35 7 2% A% Cinverse variance weighted.,
VW) |\ — AR AU R A i L MR-Egger 4
PILENE S IBD. Bt 1 45 1 % . 50 % UK Z (8] 1Y
KRR R . ARBFFELL IVW VR EB 587 7, 53 ok 4

Tl A B B 23 A D5 9k . A 22 Rk R S B 43 i 4
JE R, TVW & MR B H Al T R R0 5 A 2K
TGl 45 B4 7 9
1.2.4 HBBEMESH

FIH MR-PRESSO A 2 5 47 75 25 #E 1 SNP i
AR MR-Egger il MR-PRESSO ¥4 £ % 1, %
A Cochran’s Q #xill M., RAYE —ESESE
F77E e 52 i SR A (1 54~ SNP,
1.3 %hitsam

FH R4.3.1 & R f1“TwoSampleMR”0. 5. 7 i
TR 7 A, THEOSE R A B sk H A L3RR, DL P <<
0.05 N ESFAGI¥EXL,
2 % ES
2.1 TATEHLF

MR T HAS R bR ifE, N GWAS ik $t 1 14
A5 L 2 B B AH G 9 SNP (rs10913469 ., rs13130484 .
rs17697518. rs256335. rs28636., rsd833407 ., rsd854344 .
rs4864201., rsb71312. rs6752378. rs7138803. rs9299.
rs9568856.rs994 134D 1E A MR 20 #riy T H A &, MR-
PRESSO & BB #E SNP, A SNP 1 F {H=>10,
2.2 MR 5 #

MR 73 Hrgs R B, JLER S IBD. Bt 451
R B B IO R, LR 2,
2.3 BBMHESH

B — 1 M 45 R R, T e M B B~ SNP, MR



1800 FREF 20258 AFH 5455 88

M AR FERR E L ILE 1, MR-PRESSO fll MR- HZE AN EAEE WL R K &, MR-Egger fil IVW
Egger /0 M 45 5 /R, IBD. Btz 45 g 28 . 72 B Bk TR BN, IBD. B R L P BRI AR
NI SNP oLk, il T HAR B Rl L 5 SNP LR mdk. i 3,

x2 MR 43 # 85 R

ZREE 7k SNP(n) B SE OR(95%CI) P
IBD IVW 14 0. 047 0.036 1.048(0.976~1.125) 0. 200
— A Y 14 0.044 0.084 1. 045(0. 887~1.231) 0.606
Jin A A 7R 14 0.022 0.071 1.022(0. 889~1. 174) 0.766
AL A 14 0.041 0.048 1.041(0.949~1.143) 0.394
MR-Egger 14 —0.275 0.185 0.760(0.529~1.091) 0.163
B R IVW 14 0.026 0.041 1.026(0.946~1.113) 0.531
— A5 R 14 0.008 0.096 1.008(0. 836~1. 216) 0.934
Jin A AR 7R 14 —0.016 0.084 0.985(0.835~1.161) 0. 856
A A 14 —0.005 0.056 0.995(0.892~1.110) 0.930
MR-Egger 14 —0.316 0.209 0.729(0. 484~1.099) 0.157
% B IVW 14 0.116 0.063 1.123(0.993~1. 269) 0.064
— A5 14 0.265 0.156 1.304(0.961~1.770) 0.112
in A AR 75 14 0.041 0.141 1.041(0.791~1.372) 0.778
A b (e 14 0.088 0.085 1.092(0. 925~1. 289) 0.298
MR-Egger 14 —0.452 0.299 0.637(0.355~1.143) 0.156
rs9568856 -
rs4854344
rs571312 -
rs7138803
rs9941349 -
rs9299
rs28636
rs6752378 -
rs17697518
rs13130484
rs10913469
rs256335 -
rs4833407 -
rs4864201
2% ;
l; 0.‘05 0.’10
A JLEBRES 1BD
rs9941349 rs7138803
rs9568856- rs571312
rs571312 59568856
rs4854344 rs4854344
rs6752378 rs10913469
rs28636 H rs9299
rs9299- rs9941349
rs17697518 rs4864201
rs256335 rs4833407
rs7138803- : rs13130484
rs4864201- 528636
rs13130484- rs17697518
rs10913469 rs6752378
rs4833407- rs256335
2% 2%
-0.05 0 0.05 0.10 0 01 0.2
B JLE R SRR SRR A c ILERHSRS 25

A IBD; B Bt g I 4 s C. e B R .



FTHRESF 202558 A% 5455 8H 1801
*3 BRI
L 5
ZREE MR-PRESSO MR-Egger MR-Egger VW
P A P Q P Q P

IBD 0.817 0.054 0.101 5.136 0.953 8. 287 0.824

15 97 T 45 W 4 0.874 0.057 0.122 4. 744 0.966 7.515 0.874

B B 0. 334 0.095 0.077 10. 898 0.538 14. 652 0. 330
3 i it B0 JRURS: A7 T 188 Jn 7 L R A W 9T 4 SR R N B B AT RE S

b % ERAL LR AR LE LT, LR E LR
—AEERAIL D AR, [FAf, JLEME D4 IBD
(14 %2 95 FEAMAE B ARG

UG 43 BE 5T R B R A A BT BE 3 i IBD A9 KU
{5 22 300 K Rf A 5 14 W88 1k F 9% O K & B L 28 0 T e
5 IBD 2 ] #7176 WA 8 (9 5C 6 . SILA %551 JF J& i) —
WAL T AR B 58 R W 2L # AL RS 1BD KU 2
[E] (¥ B 6 4 56 M. JENSEN % 7£ 1 3 316 799 f4]
S0 )L B Y A B U7 BIF 5T P AE L JLE B BMIT 5 R
A1 IBD A& KUBS: T B G AR OGPk, BRECKE 7~13 %
BMI 1 A it G278 43 A BMI 7K SF- B HE Bt v 1] 428 1k
IRA 5 Bt 97 M 45 I R v B OB IKURS AH G, JAIN
LI — T[] J A BA B B SE A0 AT 4 972 i IBD JL
#OH AP 709 W B B AR R B AR L E
R I B 18 SO P SR R L A, IR
JUFE W5 1 20 1k 3 B 25 e B8 80 1 sl 1) 48 %%
vs. 3620, PEE BB IE S 926 vs. 7%, P<0.01);
{BAE 1 4F 5 561 B A AR PEAS B HAl 8 sl o v 43
JIE Jo )L 45 0 M ER L BE 2 () A9 0 T B
TG 22 5 L logistic AT #E— 2 R Z S5 8 A R
PER 11 0 € [ 2l W 1719 301 T O] R € TR 2
P18 % B A AR IR A 5 B0 M A5 W R & KU AT
%, HUNTI1-3 BF5E .55 896 1 I Bl 4FE 2 5 %
8 5080 23 A 2 B L AT R B 0 n 5 e B RS ST
P4k i 5 1 225 ARG JC B S DG e L RO R E S
Fe HTRE PR A R & B BMI 5 3 & 195 1 45 W 46 %
T R 22 AR DG Y BT RREE R 2 ke
A B ) R AF 5T 35 R R IE SE AR BE 5 1BD 8] 9 B
B2 SR HK [ s R 0L 58 M AT 92 ) 3% TR 2% TR 2R B i, ik
A AL S BRIR A S L (X DLHEBR B 1) AT RE
Cln IBD 6 3h 1R 9% 3 . Wi A BF 58 B R I MR
7 15 D) AT 3 A 3 A% TR AR BT A SR A AL A ARG
1P 28 D AT 2 A48 Ay A 17y BT 2R o ORI 90

SR, AS BIF 5% 285 S 538 o WG 12 0T 9% 45 8 A7 76 22
S AN T R g B RO R L 18 % B AYAR
IR A5 5 70 % B A XU 8 P AR OG5 P22 A
A B AIF 7t 4 B0 o AR EE AN A R R 1 A R e B R

e 2 B KU A 7E — 8 SR L A F 5T BURE A
WE AR 22 A% 1 B 10 5 1E T (Copenhagen school health
records register, CSHRR) i 316 799 i 4~ & 44 A BA
G b T 7~13 2 i BMI 5 J5 8] IBD % A4 1 5%
L 45 R IO R e R B XU T e R
YR 28 25 T 0 At R W R 4 ke B, N R R IS R R
IBD %& A= B g 7 KUK B3R5, {H sk s i 58 2 4 rh
B B TAS B 5T 0 42 0 BE ik L 2 3 i) BE 2 3 3K
SREFWERZ —, RENEMNS IBD Z (8] ] 7
A 5 S L] 114 A 4 2 L Cln b 1 R RE i S B A R
P AEADF TS5 R WoR LB A B R A B %S 3L
IBD 9 &9 » iX $27n IE B 5 IBD Z [a] (4 SCBK AT g oH £
Hb 52 3 BR T DR 3R 22 5 TR 35t A% 5 500 5 o i Al I e
A B30k 1 38 G % R S8 HARVE R 45 R .

JLEAEES IBD Z ) ik = PR O 28 /Y I IR 25 8
IR SN 5 4 B 1 RIE RN A 52 S5 1Y) 578 A
K EJLE IBD B9 & S AL AT BEAS A2 HE kAR G B &R 9
TR s AL B P R 3R B N A8 1IBD 1) & B
Hh g T O HE A €0, L X BB TR R AT BB 4 2 B L A e
IS . YL 5¢ VR RIS 1 R B IE S IBD 2
(] S I g ELAR AL, UL%5¢ 3 1 AH DG M ] Be S e 1 L
A A T BORY i o 7 AL B0 3 AR R Y Bl
AR RBIRSE M 4 e Xt IR SERF Y H R S
S (D RERERT R IR IBD A i 042 J I, 31X R o ok
WFFEAERE S IBD Z (A A O R4 T8 i 5 il . (2) R
SR 5T ] DL i — 20 B8 I TR A G 6 TR 0T i e 95 T
AE A2 MR, 508 5 22 4~ B0 (N JE R A e s AR
HZH A R AT B A v 1 PR HEWT . (D) ARWFRANEE T
WU TR GWAS $edis R ok AT LAY i 3] Al A
NS USSR BIF 57 235 20 1Y) 38 3 1

gi FRTid . JLE AR S IBD. 5t 97 P 45 1 & M5
% B K MBS, Z (8] JE G HK . A BF SR AR A — E R
BRYE: (DMR ot H 22 W R 54 RERZ
[i) PR 2R 56 22 0 — B 5 3 B R T DI Y T ) LE
A OCER B R/INEAG T A e 96 4 BOP 5 S 5 b 9 i
PRI . (2) BARHEAT T BUSE 43 R PE Ak 22 5801 1
WIS (H AR B IR 2 I R RN aE e 2Bk . (3 i



1802

T GWAS ¥l Ve IR AL (U0 O A B 47 T MR
ST ¢ 24 5 T RE ARSI I T LA e

S % Uk

[1] QUEK J,CHAN K E, WONG Z Y, et al. Global
prevalence of non-alcoholic fatty liver disease and
non-alcoholic steatohepatitis in the overweight and
obese population:a systematic review and meta-a-
nalysis[ J ]. Lancet Gastroenterol Hepatol, 2023, 8
(1) :20-30.

[2] ZHANG X,LIU J,NI Y,et al. Global prevalence of
overweight and obesity in children and adolescents:
a systematic review and meta-analysis[J]. JAMA
Pediatr,2024,178(8) :800-813.

[3] KUENZIG M E,FUNG S G,MARDERFELD L, et
al. Twenty-first century trends in the global epide-
miology of pediatric-onset inflammatory bowel dis-
ease: systematic review[ ] |. Gastroenterology, 2022,
162(4) :1147-1159.

[4] WANG X,XIU R,GONG L,et al. Unraveling the
global burden of inflammatory bowel disease
(1990—2019) :a joinpoint regression analysis of
divergent trends in 10 —24 and 50 —69 age co-
horts [ ] ]. Autoimmun Rev, 2024, 23 (6):
103586.

[5] NG S C,ZENG Z,NIEWIADOMSKI O, et al.
Early course of inflammatory bowel disease in a
population-based inception cohort study from 8
countries in Asia and Australia[ J ]. Gastroen-
terology.2016,150(1) :86-95.

[6] KAPLAN G G. The global burden of IBD:from
2015 to 2025[J]. Nat Rev Gastroenterol Hepa-
tol,2015,12(12) . 720-727.

[7] ELLULU M S,PATIMAH I,KHAZA’ Al H,
et al. Obesity and inflammation: the linking
mechanism and the complications[J ]. Arch Med
Sci,2017,13(4) :851-863.

(8] ANANTHAKRISHNAN A N. Epidemiology and
risk factors for IBD[J]. Nat Rev Gastroenterol
Hepatol,2015,12(4) :205-217.

[9] ABENAVOLI L,SCARPELLINI E,COLICA C,et
al. Gut microbiota and obesity:a role for probi-
otics[J]. Nutrients,2019,11(11) :2690.

[10] DE VOS W M, TILG H, VAN HUL M,et al.

Gut microbiome and health: mechanistic in-

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

FTREF 2025 F 8 A% 54 5% S

sights[J]. Gut,2022,71(5):1020-1032.
MASSIRONI S, VIGANO C,PALERMO A, et
al. Inflammation and malnutrition in inflamma-
tory bowel disease [ J]. Lancet Gastroenterol
Hepatol,2023,8(6) :579-590.

RODRIGUES V F, ELIAS-OLIVEIRA ], PE-
REIRAI S, et al. Akkermansia muciniphila
and gut immune system:a good friendship that
attenuates inflammatory bowel disease, obesi-
ty,and diabetes[]J]. Front Immunol, 2022,13:
934695.

SEKULA P, DEL GRECO M F, PATTARO
C, et al. Mendelian randomization as an ap-
proach to assess causality using observational
data[ J]. ] Am Soc Nephrol, 2016, 27 (11):
3253-3265.

BIRNEY E. Mendelian randomization[ ] ]. Cold
Spring Harb Perspect Med, 2022, 12 (4).
a041302.

LI R,PENG L,DENG D,et al. Causal relation-
ship between Alzheimer’s disease and prostate
cancer:a bidirectional Mendelian randomization
analysis [ ] ]. Front Endocrinol, 2024, 15:
1354528.

LARSSON S C,BUTTERWORTH A S,BUR-
GESS S. Mendelian randomization for cardio-
vascular diseases: principles and applications
[17. Eur Heart ],2023,44(47) :4913-4924.
ZEITOUN T,EL-SOHEMY A. Using mende-
lian randomization to study the role of iron in
health and disease[]]. Int J] Mol Sci, 2023, 24
(17) :13458.

FERENCE B A. Interpreting the clinical impli-
cations of drug-target mendelian randomization
studies[J]. ] Am Coll Cardiol,2022,80(7) :663-
665.

NGUYEN K,MITCHELL B D. A guide to un-
derstanding mendelian randomization studies
[J]. Arthritis Care Res, 2024, 76 (11). 1451-
1460.

BOWDEN J.DAVEY S G,BURGESS S. Mende-
lian randomization with invalid instruments:
effect estimation and bias detection through
Egger regression[ J]. Int J Epidemiol, 2015, 44
(2):512-525.

SILA S, ALOI M,CUCINOTTA U,et al. Effect of



FTHRESF 202558 A% 5455 8H

[22]

[23]

[24]

[25]

[26]

[27]

overweight and obesity on the response to anti-
TNF therapy and disease course in children
with IBD[J]. Inflamm Bowel Dis,2025,31(5):
1263-1271.

JENSEN C B, ANGQUIST L H, MENDALL
M A, et al. Childhood body mass index and risk
of inflammatory bowel disease in adulthood:a
population-based cohort study[J]. Am ] Gas-
troenterol,2018,113(5) :694-701.

JAIN A, BRICKER ], KAPPELMAN M D, et
al. Overweight and obese status is not associat-
ed with disease activity for children and adoles-
cents with newly diagnosed inflammatory bow-
el disease[J]. Am J Gastroenterol, 2022, 117
(7):1146-1153.

KHALILI H, ANANTHAKRISHNAN A N,
KONIJETI G G,et al. Measures of obesity and
risk of Crohn’s disease and ulcerative colitis
[J]. Inflamm Bowel Dis,2015,21(2):361-368.

CAMPO M,HJELLE H,GRANLUND A V B,
et al. The relationship between weight change
and inflammatory bowel disease. A population-
based cohort study,the HUNT study[J]. Scand
J Gastroenterol,2024,59(7) :830-834.

CHAN S S,LUBEN R, OLSEN A,et al. Body
mass index and the risk for Crohn’s disease
and ulcerative colitis: data from a FEuropean
Prospective Cohort Study (the IBD in EPIC
Study)[J]. Am J Gastroenterol, 2013,108(4) ;
575-582.

FLORES A, BURSTEIN E, CIPHER D J, et
al. Obesity in inflammatory bowel disease: a

marker of less severe disease[ ] ]. Dig Dis Sci,

[28]

[29]

[30]

[31]

[32]

[33]

1803

2015,60(8) :2436-2445.

PRINGLE P L,STEWART K O,PELOQUIN
J M, et al. Body mass index, genetic susceptibil-
ity ,and risk of complications among individuals
with Crohn’s disease[ J]. Inflamm Bowel Dis,
2015,21(10) :2304-2310.

STABROTH-AKIL D, LEIFELD L,PFUTZER R,
et al. The effect of body weight on the severity and
clinical course of ulcerative colitis[ ] ]. Int J Colorec-
tal Dis,2015,30(2):237-242.

JENSEN C B, ANGQUIST L. H, MENDALL M
A, et al. Childhood body mass index and risk of
inflammatory bowel disease in adulthood: a
population-based cohort study[J]. Am J Gas-
troenterol,2018,113(5) :694-701.

CANETE F,VELA E,CALAFAT M,et al. Se-
vere obesity,a susceptibility factor for develo-
ping inflammatory bowel disease: results of a
population-based study [J]. ] Crohns Colitis,
2025,19(2) :jjaf010.

SINGH S,DULAI P S,ZARRINPAR A,et al.
Obesity in IBD: epidemiology, pathogenesis,
disease course and treatment outcomes[]]. Nat
Rev Gastroenterol Hepatol, 2017, 14 (2): 110-
121.

LO B,VIND I, VESTER-ANDERSEN M K,et
al. Direct and indirect costs of inflammatory
bowel disease:ten years of follow-up in a Dan-
ish population-based inception cohort [ J]. J
Crohns Colitis,2020,14(1) :53-63.

A H . 2025-02-24 &8 H 1. 2025-05-28)

(o < 3D

(4255 1797 T1)

[23]

[24]

CARA I,DENNIS K, DAVID K, et al. Renal
artery embolization for the treatment of renal
artery pseudoaneurysm following partial ne-
phrectomy[ J ]. Ochsner J, 2013, 13 (2): 259-
263.

SATORU M, SHIRO O,KEN N,et al. Endo-
vascular embolization strategy for renal arterio-
venous malformations[ ] ]. Acta Radiol,2014,55
(1) .71-77.

[25]

[26]

KIRKPATRICK B F,NIMA B,ANAS T,et al.
Use of angioembolization in urology:a review
[J]. Transl Androl Urol,2018,7(4) :535-544.
ANDREA C,ENRICO M A, ALESSANDRO C,et
al. Renal artery embolization for iatrogenic renal
vascular injuries management:5 years’ experience
[J]. Br J Radiol,2020,93(1106) : 20190256,

& 1A H 1 :2025-03-28)
Gk T

(Wi fs B 3 .2024-11-28



