- 46 - HFAERFEAN R AR 2o T4 2025 4F 2 A5 14 4555 1 ] Chin J Hepat Surg(Elec Ed), February 2025, Vol. 14, No. 1

- PR 5 -

BT FEALAR PR SR AL S H S R 1 2 A
R ) PR A 7R

ZHx' s FEH OEZHAT TR FEE BB HARK KB
HMEAEY BB\ kR NHR OFELY wAkf E R ORER?
A PHE? I s ki

(WHE] B8 TR MR B A &AM R, JF3E T RN LR ARG A AL AR 52 s 1 B A
WAL, 33k IR 2015 4F 1 A 2 2023 4F 8 A1E 11 RIESFH AT IHEVIBRA A 745 BIIHEE S A
BE AR B, BEEEMER R, A EFRHEA e, Ho B 286 i, & 459 fi]; 474
18~80 %, AR 46 %, AHZE HPIKAL T 10~ 15 mm, FALEAE 11 mm, JHZE PR MR P & A AR 6
R R 2 R MR 7 5 Mann-Whitney U K550 MR 4J £ 35 ABERT ) AN [H] 43 Rl 2658 (588 4] ) Fh
MEREE (157 ), VSR8 FREVLARAR BUMATRL A #4 2, U8 T I AL I . R ROC HZE T
AL (AUC) MOARWER TR TNAE S . SR  AFFhEEME R N & 87.2% (650/745 ),
o IR [ R R PR 518 i), R B IR 5S B8], BRIRRE RS AR 47 i) R R B Y 12.8% (195/745), Horh IR
e 83 ), T1 WIIRAES 12 6], BP0 on, B RECE B R KAR LB AR LRSI B R
[in] 75 B8 B 55 0 g M B TR R AR e (57=20.675, Z=-4.694, Z=-2.595 , ¥=6.692, Z=3.935, Z=-2.690;
P<0.05 ). A ez v S PR A 1 A1 6 PR 3 8 o B e 2 SR A A R LR PR T DA AR , A 1|
FEMEAE AUC 2305010 0.79..0.69 , BURE 7331 0.74 . 0.63, 555 43 18 0.75, 0,68, FE T HFE fityg 14
KA BEATL AR AT AR R YR VA 4 R o3BT, A B AR RN AR MERA R 03 30 Ry 75% . 68% . 4518 HAEN
et BA R A S BRAEC BIRR/ CE RIS 0 B R | [l 7 i A5 EA W B AH DG, ST R AL
TR A TIOASE AL A B R B o JE PR AR, A AR 8 DA R A AR T L B SR AR 1
R

(kiR ] MRERMEER; MRREER; MErEEn; HEUIERA;  BENURMWEE

Prediction model for neoplastic gallbladder polyps based on random forest algorithm Li Qi’,
Dou Minghui’, Jia Pengboz, Wang Xintuan®, Lei Da’, Li Junhui®, Yang Rui’, Yang Chengliné, Zhang Xiaodi,
Hao ineig, Geng Xilin’, Zhang Yi, Liu Yimin", Guo Zhihua'’, Yao Chunhe", Wang Tianyi”, Cai Zhiqiang”,
Si Shubin®, Yang Wenbin®, Geng Zhimin'", Zhang Dong'". 'Department of Hepatobiliary Surgery, the First
Affiliated Hospital of Xi'an Jiaotong University, Xi'an 710061, China, *Department of Hepatobiliary Surgery,
the First People's Hospital of Xianyang, Xianyang 712000, China; *Department of Hepatobiliary Surgery,

DOI: 10.3877/cma.j.issn.2095-3232.2025013

ST H  ER HRFRA S (62076194 ) s BEVTE HAF &1 (2021SF-016, 2022-SF-606 ) 5 76 %42 3830 27 5 — [
JREEBERE A4 (2024-QN-015)

VE# B 710061 TG 28 48 38 K A7 4 — Bt I B2 Be HF RSB 15712000 Bk 76 4 sk PR 7 485 — A IR I B i R AR R 2
721000  BRPE A A T 0 BEBEAFIRAMEL *5 710004 7622 5830 A2 45 — B BE e 5w AR} 45723000 BRPE AR AL
BEBe HEARSIMRE °5 725000  BRPE 242 BTl 0 B2 e 5@ AR ©5 712000 BEPG 4 A T, BTG4 4% Tl 215 B2 B fEARSMEE 7
719000  BEPEEMIAKITES B BEFARSMEL 5710068 PH%  Bpi AR EEBEFIIAME 5721000 BEPE A S0 1 A RO EE B S
AIAMEE 05712000 BV A28 KA I A 2 e e MR 5710072 P42, PEb Tl RAFHLHL S Be Tolk TR R 2

TEAFEVES B, Email : gengzhimin@mail.xjtu.edu.cn; 5K 4< , Email : zhangdong811021@126.com; * 3L FEFEIE S



PABFIE AR EAR S I8 2025 4F 2 A5 14 55 1] Chin J Hepat Surg(Elec Ed), February 2025, Vol. 14, No. 1

Baoji Central Hospital, Baoji 721000, China; *Department of General Surgery, the Second Affiliated Hospital
of Xi'an Jiaotong University, Xi'an 710004, China, ’Department of Hepatobiliary Surgery, Hanzhong Central
Hospital, Hanzhong 723000, China; ‘Department of General Surgery, Ankang Central Hospital, Ankang
725000, China; 'Department of Hepatobiliary Surgery, No. 215 Hospital of Shaanxi Nuclear Industry,
Xianyang 712000, China; "Department of Hepatobiliary Surgery, Yulin No.2 Hospital, Yulin 719000,
China; ’Department of Hepatobiliary Surgery, Shaanxi Provincial People's Hospital, Xi'an 710068, China;
"“Department of Hepatobiliary Surgery, Baoji People's Hospital, Baoji 721000, China; "Department of
General Surgery, Xianyang Hospital of Yan'an University, Xianyang 712000, China; “Department of
Industrial Engineering, School of Mechanical Engineering, Northwestern Polytechnical University, Xi'an
710072, China
Corresponding authors: Geng Zhimin, Email: gengzhimin@mail xjtu.edu.cn; Zhang Dong, Email:
zhangdong811021@126.com; *co-corresponding authors

[ Abstract] Objective To explore the risk factors of neoplastic gallbladder polyps, and
construct a prediction model for neoplastic gallbladder polyps based on random forest algorithm.
Methods Clinicopathological data of 745 patients with gallbladder polyps who underwent cholecystectomy
in 11 medical centers from January 2015 to August 2023 were collected. The informed consents of all patients
were obtained and the local ethical committee approval was received. Among them, 286 patients were
male and 459 female, aged from 18 to 80 years, with a median age of 46 years. The maximum diameter of
gallbladder polyps was ranged from 10 to 15 mm, and the median diameter was 11 mm. Univariate analysis
of the risk factors of neoplastic gallbladder polyps was conducted by Chi-square test or Mann Whitney U
test. According to the admission date, they were divided into the training set (#=588) and test set (n=157).
The training set was used to construct the random forest prediction model, and the test set was utilized to
validate the prediction model. The prediction performance of this model was assessed by the area under
the ROC curve (AUC) and confusion matrix. Results In this study, non-neoplastic gallbladder polyps
patients accounted for 87.2%(650/745), including 518 cases of cholesterol polyps, 55 cases of inflammatory
polyps and 47 cases of adenomatous hyperplasia. The proportion of neoplastic gallbladder polyps was
12.8%(95/745), including 83 cases of gallbladder adenomas and 12 cases of T1 gallbladder carcinomas.
Univariate analysis showed that the number of polyp, maximum and minimum diameter of polyp, polyp short
diameter, polyp basal status, polyp location and echo intensity were correlated with the incidence of neoplastic
gallbladder polyps (X2:20.675, 7=—4.694, 7=—2.595, y’=6.692, Z=3.935, Z=—2.690; P<0.05). Based on the
risk factors of neoplastic gallbladder polyps and the ranking of importance, a random forest prediction model
was constructed. The AUC of the training and test sets was 0.79 and 0.69, with a sensitivity of 0.74 and 0.63
and a specificity of 0.75 and 0.68, respectively. Based on the random forest prediction model and confusion
matrix analysis of neoplastic gallbladder polyps, the accuracy of the training and test sets was 75% and 68%),
respectively. Conclusions The incidence of neoplastic gallbladder polyps is significantly correlated with the
number of polyp, polyp size, polyp basal status, polyp location and echo intensity, etc. The prediction model
based on random forest algorithm contributes to identifying neoplastic gallbladder polyps and providing
decision support for surgical diagnosis, treatment and follow-up strategy for patients with gallbladder polyps.

[ Key words ]  Benign gallbladder disease; ~Gallbladder polyps; Neoplastic polyps; Cholecystectomy;

Random forest algorithm

.47 -

HEE S PA) Pl AR R R T R AR I T AT TR AR R A e i , 22 ) AR 40 S5 A S

TR, FE N PP BEAR AR 5N 5% FeAt, 3 AR ﬁIA,EEPHB% LA B R

AR A

PERRPE R, BT AR B R A RPERA . BHEIIOGER MR B BT, BOMFE m i B K

IRERRAUVRN BN ZE D IR RS AEAE R 2= 10 mm N PR RIE, %6

BB B

T AR AR B U B BT AP EAE K IRRREIR , ELZ TR R A Rt L PR R A



+48 - HFAERFEAN R AR 2o T4 2025 4F 2 A5 14 4555 1 ] Chin J Hepat Surg(Elec Ed), February 2025, Vol. 14, No. 1

12 10% ~20%">% . BEFERFSEIAN AL B KA =
10 mm ERFARIGAEL F 912, NMES AL EE Y
ARAEVIBRAR , RIE AR BE VI bR AR I B WAL T BEAR
KA AR R, BRKA= 15 mm &, i
Je P 2 PR T A XU A S i M TR, AR RS
VEIR IR S K AR 10 ~ 15 mm P ok LA
B TSI R 4 9 1) 2 A K I 7 R ek )l e L
Aoy EERIER M.

BT, ARFFTEAE 11 FEIF i AR
BT 745 KA 10 ~ 15 mm B JEEE S A 8 I
PRI BRGE R}, 2 7 e 1 S PR A T A A5 A B I PR
WK%

ZR5REE

— — TR

[l g 53 #2015 4F 1 H 22 2023 42 8 H7E 11 K
BES7 R AT TARVAYT 19 745 1] ( P22 380 K244
— B = e 369 1]l BH T 5 — A R Bs B 118 4]
FXG L BEBE 63 4] | 1Y 4 38 8 A4 5 U R
B 44 ] DU T oG BE B 36 ] A JRETT A R BE
32 5] B PE A% Tl 215 BEBE 29 B AfAkTiish
B 20 1) B v A N RS EEBE 18 1] 0 A R I B
9 {9 FELR2EMERBHEE B 7 1) 4% 10 ~ 15 mm
I E A B A RS I R B POk, o B 286 1, &
459 {4 AE 0% 18 ~ 80 %, S 4RI 45 % . B
1o P 22 A8 KA — B s Bt PR 2 e P2 B 2 W
fit, 5 2019 RIFRIFE (G-40) &, BH LK
JE B A A

A S HERR AR

LAARREE:(1) BEER= 18 5(2) AW
2N IR BN, HE R KN 10~ 15 mm;

(3) AR5 g BEIE 2y IH 4 1908 5 T1 309 IR 48 9 5
(4) IR SR BT R e o

2. HEBRARAE (1) AFIIG AR IS Wr ok & B P15k
MRS (2) RATHEFA 2 E N A IEIRgELs 4 1
R IURE 2 €00 ) 2F ok IR 3 9 55 5( 3 ) AR B
WESE S AENR 4 B A EE T2 B0 F R (4) &IF
HE RGEM M.

=ik

1B P2 (1) Brb i B A Bt 2 R AR ) 3 AT
TEOL;(2) iREE B A & A SR R 24 bT5( 3) A
S P S PR BE LM AS AL A 57 5 (4 ) Mg 1k
PR B A L AR PR ST IASE FR 555 BB TR

2. BTG bR« PR A B PR ke B[R] T Ak
AYAEIR . CEA . CA19-9 . CA125 B A%H . BA
Kit B RERE  BREA FERIE O e RE R |
SRR B REF,

3. I B VIR A 2 4 - 3 HR 1 R g A R
B AR ME, B 2015 4E 1 H % 2019 4F 12 A BEPE A N
Z P BEAE I 2R dE (588 4] ), 2020 4F 1 A =
2023 4F 8 H ORIE TV 2 5838 K 2E 56—t s B= Be iy
BEAVE MR (157 B ). PIAL R VTG bk
24—, HA et

4. ML~ > T D0 AR Y 4 7 R0 56 0E - Bl AL AR
ARG 1) e KU B TR A 100, A U 1 S 550k
80, >% FH Bootstrap 1 FE 77 7% LA J& Gini Z KU VE J 45
T B R R A T8, 2 Uk AR B fe e T
BT I A R AR EE 2R . YN R FH T T A AR
g, i F T PO Y A 35 E

MY Geiterik

K HI SPSS 26.0 Gt A1 T8 434 TR
TERLLABIBCR G 43t (% ) oo, ek B kA
(0 B 2R AT R T o B S G b R R 56, AR S
BT % H Spearman A 5¢ . il i ROC fh £k T I
U CAUC) iRV A0 M PPAk A5 L () FoUIU RE . LA
P<0.05 W2ZERAGIH R

# R

— I S PR B PR A Y A3 A T O

AN AR 745 I 52 2 A B E AR DT
7% AR B R B 87.2% (650/745), Horp
JIEL [ L PR 518 B, 6k B TR 55 6, M R A 48
A7 151] e o L PR o 12.8% (957745 ), H v iH 4 i
Je8 83 ), T1 3 AR89 12 1), ffyeg v 2 I B B TN
KiEmamLE 1, K BREKAE 10011, 12,
13,1415 mm f& & 02 B9 o5 L2 01 R 6.6%
(19/278).13.7% (20/146 ).16.7% (22/132 ),
14.3% (11/77 ). 14.7% (7/47).29.1% (16/55) ;
A I B LA R 0.4% (1/278).2.7%
(4/146).2.3% (3/132).0 (0/77).0 (0/47 ),
12.7% (4/55 ).

= AR MR R R B GRS P R A AT

FR RSP s, BREG B RRKAAR B R
1 LIS O B R | e 5k B S i e LR &
X (=20.675, Z=—4.694, Z=-2.595, 1’=6.692,



hAEHTHE AR AR 2 T A%

%2025 4E 2 A% 14455 1 ] Chin J Hepat Surg(Elec Ed), February 2025, Vol. 14, No. | + 49 -

7=3.935, 7Z=-2.690;r=0.188, 0.201, 0.107, -0.046,
0.082, -0.102; P<0.05; 25 1), T 4F % 1k 1), &5 —
WEMB R ETFREE A LHLRGAER . CEA .,
CA19-9, CA125  JIH 3 BE 511 1 55 o B A kA

354 o HFIME
= Tl ﬁﬁﬂﬂﬁfh (16/55)

= (22132)

/55)
(7/47)

(11/77)
= (19278

54 (4146)  (3/132)

5 ( 1/2-78>/l§.\(027) (04
T T T

10 11 12 13 14 15
BRKAE (mm)
T« R A 4
B 1 NRZEE AR B R BE R AR 1 A A I

=1 ETYIGERARE R R R ARG 2 (1))

REGEAZEC AEMETEE A METEEA Sk P

B £=20.675 <0.001
R 291 22
2R 221 54
B (mm) Z=-4.694  <0.001
10 228 15
11 97 16
12 86 17
13 48 9
14 28 5
15 25 14
B (mm) 7=-2.595  0.009
<6 65 8
6~9 390 49
>9 57 19
JSNEbACS 7=6.692  0.035
K 39 3
PR 350 63
JIEHB 123 10
LR 7=3.935  0.047
L 385 49
BT 127 27
=4 mm 172 25
[ P 7=-2.690  0.007
55 26 4
A 220 46
Ci 226 26

TE AR PER A 512 41, ik 2Py 76 141

I % (=0.385,0.771, -1.125, 0.436, 0.179, 1.487,
0.016, 0.015;7=—0.049, 0.032, —0.044, 0.017, —0.036,
0.105, 0.011, —0.005; P>0.05 ),

= R A B BE A LA AR T AR R 4 ST

30 35 X AR I I PR 7 R AIE 2R 47 3 Bl L AR AR
B E Y, 5 R BoR, BRK R R
OB RAEAR B AN IR R I S R R S HE
JP I 6 457 11475 2 25 Sk oy 1k 8L TR 22 2 1R F B PR 2%
(FE2). FTF LR 6 ANHEARHE, 7 Mgtk B A
(B AL ARAR T AR AL

DU e S PR A B AT L AR MRS B AL R PTA

FEAKRZ LRGN BRER BRA
BT A O B S PR S R R 6 Y
AR A A B ATL AR AR T A AR | A TR 31| A A ik
£E AUC 230 %114 0.79.0.69 ( 1K1 3), s 3 43 51
0.74.0.63, ¢ 5 £ 4351 4 0.75.,0.68,  5&F IH 4 i
Je P 2 PR 1 B AL PR S S TRV VS R o3, AR
YRR MR 5001 R 75% . 68% (£ 2 ),
15 i

H T N A CHE B XS T 10 mm LLE ()
AREE S AT AR DIBR AR LA AR s i A 1 A
SR HEE B KA 10 ~20 mm & P ApeEit B
PG HE I 19.5% ((134/686 ), Hrb g v 4 A AUA
1.5% (10/134) KA AUA A E 40% B
HA IR SRR SOH A RAEH L R gtk . 78
Hﬁ%&#wﬁﬁ?ﬁﬁﬁé 10 mm [,

BB 0 IR S A AR H AT I
w%*oﬁﬁuﬁﬁ%aﬁm A A4 P 8 9 T
AR SC kR T R B IR 498 A8 2R A 3% ~ 8%

AR (4F)
LRGER
0 0.05 010 0I5 020 025 030 035 040
A R
B2 I Py 1 P A R R 3R A LR PR T A 2 11
B



+50 - I FE AR A T

12025 4E 2 A% 14 %55 1] Chin J Hepat Surg(Elec Ed), February 2025, Vol. 14, No. 1

> 0.6 P
rd
’I
,I
0.4 P
’/
rd
’/
I'
0.2 g
4’,
’f
'd
” ®
0 0.2 0.4 0.6 0.8 1.0
| 5

VE 2 WYIZEE, b AL
3 MR TER W BEFLARM BT AL ) ROC 2k

HOR B Z W R, ALLLE A KAR = 10 mm 1104
FARIGNRE T B LBURF AT AL Z AR R VIR

A SIS g B R S 12.76%
(195/745 ), Horp RHAE MR 5 LU R 11.14%( 83/745 ),
PRI , 5 F A R 75 R A v T R 50 g v B TR A B
Tt e AL EE R AHBE DI BRAR X T - MEHA T X

Bif 15 SR e o 2 HAT o E A I RN (B

AWt N, BREGE  BRKRE B R,
FEJECAE B0 B PR FRA | [m1 R i R e M R WE@E
FER &R . ZEImIRSE e, B AR 2 I 4
RIEGITFARIGITNEES S, %%Eﬁﬁ:ﬁ?ﬁﬁ
TN, 6~9 mm B R A AR () Z2EE
A T PR Jkﬁiwfrﬁmww X F EAE >15 mm Y

B B A 75 BT T AT 35015 I o
s i e

12 mm AIE R A7 ARG TIBR A Y B8, v] A %508 = i
AT B PRSI A ERf U AN IR RS B
BRKAEN 13 mm WIHEES AT ARIGTT G HL
Y AT BN, B AR AR KNS I
BRI EA R IEAME, JEHOZE B RKAZE R 15 mm B,
29.1% MR vEE A . PR, Bk DURR 2 B R K42
YEAARFEDIBEAR FRAE N EA B . ILAh, g i 2
PR PR B AL SRR A v TR R S P, X
SRR —3 " AR RN AR
Kt SR K BRI rﬁﬁﬁmﬂw EISNAY
o HLAG T LI PRIV PN
AN REE S SN AR S SY AR SN SN A

FOAR S PR G % Il 7 e 3 6 g s LA P i ) 1
JIEL 4% B PR ) 371 e PR IS 78 371 2 P )1 S B T
£ C BN 0.778 F10.768", Bl % AH 4 15
R TER AT ST, IR R IUARE 45 2 75 & A i R A A AE
— 8 eI, o R P AR R R IR AS [] 4
oo DL, oA T R e AR A R AR R L
EF LA EE T T R RSB B PR R A i i AR
[l 75 58 B % B R B K AR 10 ~ 20 mm Y
UI I $H57 90 2 TS 7Y I8 7S ) B B R T 28 R 1)

UTAER | B 75 RS2 2 n] A R0 S AR s v B TR LA
T e P S IR, Sy HIEL 2 R P T AR R o 7 4 s 1 1
PR SR PR BRI, TR AR AL I R R

R 2 AR R R B BN LR AR BT R RVA AR

TH WIAE A
o R B Y MR A MEMEE R R e SN A A PP L A
TRWEHE () 75 (404491 ) 384 20 7 C10141) 94 7
S (1844)) 128 56 S (56f) 44 12
ATEEME (%) 7 (404f1) 95 5 & (10141) 93 7
= (1844)) 70 30 & (56f) 79 21
HERfI% (%) 75 (404491 ) 75 26 & (10141) 68 37
S (18449) 25 74 & (56f) 32 63

TE IR MRE P 512 4], iR PR A 76 4915 LR35 138,19 141



PABFIE AR EAR S I8 2025 4F 2 A5 14 55 1] Chin J Hepat Surg(Elec Ed), February 2025, Vol. 14, No. 1 - 51-

ATSTET I 127 22 PRI X, G N T3 B R X o A A
e PR S FH A R AR 45, 5 SO R B A — 2 BR
il BT, Bl AL AR 2] SRR TE B 2R N
PABEHLAR AR R A R B ALAS 25 2 AR B 2 Wi
HAE AR R B 2 b ARBFgE TR 3T
%HwﬁéuWkiﬂﬁﬁﬁiliﬁi%ﬁﬁﬁkf? RS
A 22 i ML AR AR T A AR, 1] 4 AL 4E 1) AUC
J391°H 0.794.0.691 , HERGZR 35N 75% . 68%.
1, Bt AL AR MRS 76 7 b 3 7 2 PR R B S E LA,
Bl e o 5L R TR
AT 5T 25 T B AR S R HE AL AR MR B X T
S PR B TR R AR A TR AT — 5 I T (L (AT A7
FEAR I (1) AHIFE R USR58, A7 7 — 5 BE
Tt (2) JAE A 5% 2 1 BE AT AR AR Fo ) A5 74
FEELH R AP T M R (H AR A T 3 T AL
> R FOUINAS AR f ) L T AR R TG vk T Ak
I PRAE T W FH A A — 2 B BR . (3) AWFFE A 2k
FR) LA AR AN 35 1 7 SRR AT, R BB I 8 A
(AR 75 S AR A F AR, S5 S it — 25 S IR 2 )
AN T2 RE B AR e 1 S, PRKS v LA 2 Sy
ik o L TR R AR AR AR T i B
g5 ik, R i vk B R 5 B AL
,D\Vﬂjt/J N R RGO S R | [l e A L
i BH S A DG, 56T AL AR AR A 4 S %) S0 S 7R
A Bl AR A 1 B A R, o A A R Y
HNBHSYT B BT AR PR S8

2 F X #

[1]  hAREE 2 ARLE S S MGE AR R, v [ BRI 22 SR} B2 Ui
Iy NIE AR B2 51 2. N RAPEBBSMEHATT 1 % 530
(20211)[I]. FPAEANRHIRAE, 2022, 60(1):4-9.

[2] Riddell ZC, Corallo C, Albazaz R, et al. Gallbladder polyps and
adenomyomatosis[J]. Br J Radiol, 2023, 96(1142):20220115.

[3] Zhang X, Wang J, Wu B, et al. A nomogram-based model to predict
neoplastic risk for patients with gallbladder polyps[J]. J Clin Transl
Hepatol, 2022, 10(2):263-272.

[4]  YuMH, Kim YJ, Park HS, et al. Benign gallbladder diseases: imaging
techniques and tips for differentiating with malignant gallbladder
diseases[J]. World J Gastroenterol, 2020, 26(22):2967-2986.

[5] Foley KG, Lahaye MJ, Thoeni RF, et al. Management and follow-up
of gallbladder polyps: updated joint guidelines between the ESGAR,
EAES, EFISDS and ESGE[J]. Eur Radiol, 2022, 32(5):3358-3368.

[6] LiQ, Dou M, Zhang J, et al. A Bayesian network model to predict
neoplastic risk for patients with gallbladder polyps larger than 10 mm
based on preoperative ultrasound features[J]. Surg Endosc, 2023,

37(7):5453-5463.

(7]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

Wennmacker SZ, van Dijk AH, Raessens JHJ, et al. Polyp size of 1 cm
is insufficient to discriminate neoplastic and non-neoplastic gallbladder
polyps[J]. Surg Endosc, 2019, 33(5):1564-1571.

Liu K, Lin N, You Y, et al. Risk factors to discriminate neoplastic
polypoid lesions of gallbladder: a large-scale case-series study[J].
Asian J Surg, 2021, 44(12):1515-1519.

Park HY, Oh SH, Lee KH, et al. Is cholecystectomy a reasonable
treatment option for simple gallbladder polyps larger than 10 mm?[J].
World J Gastroenterol, 2015, 21(14):4248-4254.

Chattopadhyay D, Lochan R, Balupuri S, et al. Outcome of gall bladder
polypoidal lesions detected by transabdominal ultrasound scanning:
a nine year experience[J]. World J Gastroenterol, 2005, 11(14):
2171-2173.

Ve, E00r, ah, 4 AN
EMAMRI 2R, 2019, 18(2):146-151.
Sun Y, Yang Z, Lan X, et al. Neoplastic polyps in gallbladder: a

ARG R[]

retrospective study to determine risk factors and treatment strategy for
gallbladder polyps[J]. Hepatobiliary Surg Nutr, 2019, 8(3):219-227.
Wang X, Zhu JA, Liu YJ, et al. Conventional ultrasound combined
with contrast-enhanced ultrasound in differential diagnosis of
gallbladder cholesterol and adenomatous polyps (1-2 cm)[J].
J Ultrasound Med, 2022, 41(3):617-626.

Babu BI, Dennison AR, Garcea G. Management and diagnosis of
gallbladder polyps: a systematic review[J]. Langenbecks Arch Surg,
2015, 400(4):455-462.

Szpakowski JL, Tucker LY. Outcomes of gallbladder polyps and their
association with gallbladder cancer in a 20-year cohort[J]. JAMA
Netw Open, 2020, 3(5): €205143.

Fujiwara K, Abe A, Masatsugu T, et al. Effect of gallbladder polyp size
on the prediction and detection of gallbladder cancer[J]. Surg Endosc,
2021, 35(9):5179-5185.

KR, A, TKNER, A SRR YT RIS REIERY 22 O BRI 5
(K2 2724544571 *ﬁé(ﬁ%%ﬂmu, 2020, 19(8):824-834.
Mellnick VM, Menias CO, Sandrasegaran K, et al. Polypoid lesions
of the gallbladder: disease spectrum with pathologic correlation[J].
Radiographics, 2015, 35(2):387-399.

Liu J, Qian Y, Yang F, et al. Value of prediction model in distinguishing
gallbladder adenoma from cholesterol polyp[J]. J Gastroenterol
Hepatol, 2022, 37(10):1893-1900.

McCain RS, Diamond A, Jones C, et al. Current practices and
future prospects for the management of gallbladder polyps: a topical
review[J]. World J Gastroenterol, 2018, 24(26):2844-2852.

Zhang D, Li Q, Zhang X, et al. Establishment of a nomogram
prediction model for long diameter 10-15 mm gallbladder polyps with
malignant tendency[J]. Surgery, 2021, 170(3):664-672.

Yuan HX, Yu QH, Zhang YQ, et al. Ultrasound radiomics effective
for preoperative identification of true and pseudo gallbladder polyps
based on spatial and morphological features[J]. Front Oncol, 2020, 10:
1719.

Zhang X, Wang J, Wu B, et al. A nomogram-based model and
ultrasonic radiomic features for gallbladder polyp classification[J]. J

Gastroenterol Hepatol, 2022, 37(7):1380-1388.



+52- PAERF AR EAR S H I8 2025 4E 2 A5 14 55 1] Chin J Hepat Surg(Elec Ed), February 2025, Vol. 14, No. 1

[24] fi5H4E, XI5
2022, 56(1):9-11.

[25] A5, BN, Zeh], &5 AR AE A AV E R 2T P B
AR K ). o SRR S5 I PR AR, 2022, 29(12):1546-1553.

[26] Huang T, Liu H, Lin Z, et al. Preoperative prediction of intrahepatic

SARALAAVIRE M R RIL BR)]. AU 22,

cholangiocarcinoma lymph node metastasis by means of machine

learning: a multicenter study in China[J]. BMC Cancer, 2022,

22(1):931.
[27] Alaimo L, Lima HA, Moazzam Z, et al. Development and validation
of a machine-learning model to predict early recurrence of intrahepatic

cholangiocarcinoma[J]. Ann Surg Oncol, 2023, 30(9):5406-5415.

(Wi H 499:2024-10-30 )
CARSCHi - B8 0T)

FAe, B YR WiES , F A TREARMIL R A AL AP G 8 A R A TR AR [J/OL). ¥ AT IS5 R 5 2%

& 2025, 14(1):46-52.

KT EREFSERIE

AT SCVFAEE X T 81 S 23 e i b SO e Sc iy, BSCrpa—

WRHERTHAFR ( standard liver volume, SLV )

C- W #E 1 ( C-reactive protein, CRP)

HFEN 5| 7] ( cavitron ultrasonic surgical aspirator, CUSA )

#HF Y (contrast-enhanced ultrasound, CEUS )

ZRAR AR EMEA - RBEIRZS (Eastern Cooperative Oncology
Group-Performance Status, ECOG-PS )

T HIIETFAN ( dimethyl sulfoxide, DMSO )

M Bl IR A (laparoscopic cholecystectomy, LC )

Ji& e BE e+ — 48 A VIBR AR (laparoscopic
pancreaticoduodenectomy, LPD )

JFPM RS 4N (intrahepatic cholangiocarcinoma, ICC )

HF4mfiEsE (hepatocellular carcinoma, HCC )

HymEE -3- BRI S ( glyceraldehyde - 3 - phosphate
dehydrogenase, GAPDH )

IGRFESAE (living donor liver transplantation, LDLT )

FLR AR ( gene ontology, GO )

SRR JE K22 IH 4114388 (University of California,
San Francisco, UCSF )

S FEZ SMEE ((enhanced recovery after surgery, ERAS )

Rm — 3K (polyvinylidene fluoride, PVDF )

& EEAER A2 R 4> ( American Joint Committee on Cancer,
AICC)

S [ [ 37 £ A HE M 2% ( National Comprehensive Cancer
Network, NCCN )

FE KL ( American Society of Anesthesiologists,
ASA)

B AR

U, AL ABREESE SRR

FRHOMAUS (diffusion weighted imaging, DWI )

PEE T & IHE S A (endoscopic nasobiliary drainage,
ENBD )

BRI FFIERF 55 02> ( Buropean Association for the Study of
Liver, EASL )

<k T (area under the curve, AUC )

Bl - FREERMS (ischemia-reperfusion injury, IRI )

T TR R ER A - SRR BB LUK (sodium
dodecyl sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE )

SRl ( radiofrequency ablation, RFA )

SR I7 ROV #5 E (response evaluation criteria in solid
tumors, RECIST )

AT ( future liver remnant, FLR )

T KHEAFY (recurrence-free survival, RFS )

JeERATEM (progression-free survival, PES )

B USSR T RO BRE ( modified response evaluation
criteria in solid tumors, mRECIST )

MY E o 52 R FE . (graft recipient weight ratio,
GRWR)

Hang b2 & 61 (enhanced chemiluminescence, ECL )

AARWIFRIAY ( model for end-stage liver disease, MELD )

BARAAEW (overall survival, OS )
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