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Evaluation of preoperative staging and surgical methods of hilar cholangiocarcinoma by Revolution CT multi-
modal reconstruction

LI Xiang-xia', XU Yan-dong® (1.Department of Radiology, Ordos School of Clinical Medicine, Inner Mongolia Medical University/
Ordos Central Hospital, Ordos Inner Mongolia 017000, China;2.CT-MRI Room, Ordos School of Clinical Medicine, Inner Mongolia Medi-
cal University/Ordos Central Hospital, Ordos Inner Mongolia 017000, China)

Abstract: Objective To explore the evaluation value of preoperative staging and surgical methods of hilar cholangiocarcinoma
(HCCA) by Revolution CT multimodal reconstruction. Methods A total of 89 patients with HCCA in Erdos Central Hospital were selected
and all of them underwent Revolution CT multimodal reconstruction before surgery. The value of Revolution CT multimodal reconstruction in
diagnosing HCCA tumor type, liver lobe atrophy, hepatic artery invasion, portal vein invasion, lymph node metastasis, Bismuth-Corlette
classification, clinical staging and surgical resectability was analyzed by taking the surgical pathological diagnosis results as the gold stan-
dard. Results The HCCA tumor type diagnosed by Revolution CT multimodal reconstruction was consistent with the results of surgical
pathological diagnosis, with the diagnostic accuracy rate of 100%. There was no significant difference between the results of Revolution CT
multimodal reconstruction in the diagnosis of hepatic lobe atrophy, hepatic artery invasion, portal vein invasion or lymph node metastasis of
HCCA compared with surgical pathological diagnosis (P>0.05). The Kappa value between Revolution CT multimodal reconstruction and
surgical pathological diagnosis in the diagnosis of HCCA Bismuth-Corlette classification was 0. 886 (95%CI: 0. 781 to 0. 992), and the diag-
nostic coincidence rate was 91. 01% (P<0. 05). The Kappa value of Revolution CT multimodal reconstruction and surgical pathological diag-
nosis in the diagnosis of HCCA clinical staging was 0. 891 (95%CI: 0.766 to 1.016) , with the diagnostic coincidence rate of 92. 13%
(P<0.05). The Kappa value of Revolution CT multimodal reconstruction and surgical pathological diagnosis in the diagnosis of HCCA surgi-
cal resectability was 0. 887 (95%CI: 0. 681 to 1.094) , with the diagnostic coincidence rate of 94.38% (P<0. 05). Conclusion Revolu-
tion CT multimodal reconstruction can accurately determine the preoperative tumor type, Bismuth-Corlette classification and clinical staging
of HCCA, which can provide a reliable reference for the development of personalized surgical plans in clinic.

Keywords: hilar cholangiocarcinoma; CT multimodal reconstruction; clinical staging; tumor type

[(B&TE] M5l ERRARHEIFE H [ YKD2018KIBW (LH)092]
[EBE1EE] HEA,E-mail:xuyandong@126. com



BB G A %%k ] REG ANAT OPER SURG 2023,32(8)

http://www. jjssxzz. cn 713

HF 171 358 B0 4 98 (hilar cholangiocarcinoma, HCCA )
o JFF PN TR 1 40% ~ 60% , 7 T A7 8 b 9 1Y)
29" FAIEHCCA WA RGRTT Ik, MR VIBR A
ZRRAVERES, {H HCCA B B kb7 B RR IR, i
FRACHFITES AT Bl ik 1) # BB 2H 20, AR 1 T AR
B HAR, AR 30% ~ 50% , H 3 AR S5 HE A7 A 20% ~
40%" . PR, AR ATHER AL HCCA gt S T AR AT I ER
P XSl R E AL TR T R AR HEE S0
FE N AMIFTE T i, 2 R I205E CT 7E HCCA AR Fi PPl Hh A
B EE BN HME, Revolution CT Z % 20 8 H AE
AT 1K IR BT, Ryl K HCCA AR FT AR 2 3k 5 3
Wi R S5, BT I, ABESE E SR T Revolution
CT Z 4 U H X HCCA AR 703 & F AR5 P4
WAE, LI Rl R4l HCCA AR FG 4330 Sk #6697 7
PSR

1 #ZREFE

1.1 s RFA

PEHL 2020 4F 6 H % 2022 4 5 H ¥ /R Z i H o
= B 89 5] HCCA &35, Horh 55 53 f4i] , 2 36 4] ; 4F %
38~ 67 %, FH(53. 19+6. 41) % . FF I HE Child-Pugh
TR AL TS LB 4B . W ARRIE: DFTZ A
HCCAY; QB K& B, i R 232 F AR By 7 55 ; OfF
IIfE Child-Pugh 43 2% A~B 2 . HEBRARUE : D& I+ HiAh
AGAE bR 5 @™ H O i I 0 T D RE R A s B
28 Z GEPE N 0 B s AR TG AR 5 5% B AR R
AR 30%. AHFFR 250 IR Z2 Wt vl B8 B B A A2 B
72 512 T A (2021-002) , B35 X AR B9 015 925 % )
2.
1.2 F#%

K 256 HEZ 22 CT H##51% (Revolution CT, 52
GE A 7)) X B M 8 4 7% T B S
AT AR, % Revolution CT 250 E 2, £ 5FE
rb B Tk i R A S A X HE A (5 R 80~100 mL,
HE 3.0 mL/s) o S8 B U 200 mA |, B HL TR
80/140 kVp A P14 , #LEF 28. 1 cm, #21H 0. 984 mm,
0.5 o/s, EAZIE 5. 00 mm Ja]BE 1. 25 mm. FJH
A 28 B E A, 2 A WD E E s ko, ik B (e
(100 HU) J5 SiE38 8 s, ZRICSI BRI IR, S K 25 o 5
30 s PRI T ERIK IR G . BRI A% 2 5 A B T4
sk T 2R AR 2T E A A R R Rl
KEERR . B2 840 54D E TEZLR AR
ZEIME 58 7, X HCCA Jirbgg 28 80 2545 I 20 ik
128 T T KR IE R L 4555 5%  Bismuth-Corlette 437 |

I PR S A T2 W, IR PG TR AT VIR M . WA —
HEHE LR G — 45 R

Bismuth-Corlette 73RUA145 T B4 [T 1%y M HAY
VIO R ARE AR AR RS 4ok 1A T30 T
IVES, VM, HCCA F-AR T U) B 14 Z 18 SE B IR
st G 2 B AR DCHRHEZEA T PEAS .

FAIGHERG A A B T AR I E—1)
1, #E A I 5 B K20 23 R 200356 955 B L X HCCA
Jisgg S A I ZE 48 S kA0 T TR kA A0 b
255  Bismuth-Corlette 707 | Ilfs IR 4338 A ARl )
PESEATIZ W, AT U0 Bk ) Ji 98 2 B CORF 1388 IR A 8 ALY
1216 % FIAR(2015)) WEFTEEAE
1.3 MAERFEAF

VLR B2 W 45 5 8 @ R e, 5 AT Revolution
CT Z 0 2 W HCCA R 2/ IF 2= 45 T 3h
BKAZAR TR BKAR AR Ik L 45 5 3% 0 ME A PR S L TFA
Bismuth-Corlette 737 | llfi K53 ] . FAR AT U Bk 5 F AR
ST AE R 1) — 2k
1.4 %itFrk

i I SPSS 22. 0 B AF AT SE T 0 A o THECHTRE
A 35 (%) R K 2 1< ISR
Fisher B VI K 7% o >R H Kappa K 5 53 #1 — 201k,
Kappa {H>0. 7 R fm £ — 3Pk . P<0.05 22 5 A 41t

2 #R

2.1 HCCARMBER

FARGHEIZ Wr g F: Ml 56 41, 12115 44 26 4],
ZEFTRIT 5], Revolution CT 22 HLAG HE Bkl 56 1]
2T 26 4], 4535 B 7 9] i W s R & R LS
W IIE 52, 2 W B 58 100%., il Be B HCCA 3% CT
ST AT UL 2 B P HOIR R 2% B B
FUR AR B A5 v B s Ak, T SO AT P RS
ST TR B AT UL A2 R R A A 4
FES 6 A8 AR A0 I 445 | 4 16, B G I f 4 5 IR
PN T I 22 A S5 IR e 2 B 5 IH RV IR I B R T
sk, A AT UL /N R R R VR 4 A e kh
T S kA7 3 I Sl bk s S8 06 5 5 1T kA SR
P 180° ([ 1), IRIEMI HCCA B3 CT 4T AH B4 (%
J b BT T ) A RE R O S S A K B R
T X S nim Ak, 1D R K ) B AT LS IR AR B R Ak
ALV B PN IRAE 22 A O RV ok s e
JINGE = T kS Bl T o AU B, IR
P4 7 BT HE ; I HE 05 b f o 28 BEVI L I RS &



714 BRFREFRE

J REG ANAT OPER SURG  2023,32(8)

http://www. jjssxzz. cn

a:CTF42;b. VR =4 &3
E1 BHRE HCCA
LA MEY KRR (B 2) . 45757 B HCCA % CTF
2 TS ARAE P AT DL R 45 19 R V% 5
I FCANUG BB R T, B A e kB A
SpviAl, ikt 2 RS IR AL L B R AE T
Y5k, BEAE ST B S8, T DX 0 k[ Bt e D,
B2 B AL P K T 4 5 SR/ N B — A R L b 5 B
Jik T K O B, S IR S R B, B R I A
Z 5 BETH M R e AR B IR R A YT

SRR (E13),
2.2 AFetE 4 T ARAZAC M #H RIS e L i
oL

Revolution CT Z 45 2§ # 12 Wi HCCA JF 1245 |
JFSIBKAAL T TERIKRAD IR S5 S5 R S F AR RS
Wras R, 22 g 2# B X (P>0. 05), i3 1,
2.3 Bismuth-Corlette 27 Z & Jk 521

Revolution CT £ £ 2 & # i2 Wr HCCA Bismuth-
Corlette 53 2 5 F R 9% 212 Wr (1 Kappa {4 0. 886,
L WIFFA %R 91. 01% (P<0. 05) , 1% 2. Revolution
CT Z £ 20 & 2 12 W HCCA I JR 20 1 5 F K g B
12 Wt (4 Kappa 15 4 0. 891, 12 Wi 75 & % K 92. 13%
(P<0.05), W32 3,

a:CTF4;b: A BE = Ea

2 RiEEHCCA

a:CT-FH;b. B = tpFik
B3 ZTHEHCCA
F1 FHHES FHREIL. IEREIL. HEBEEEBER
[n=89,%1(%)]
S JiFrt 2545 JEshibk  TIERK s
H o A (2 =30 2
CT L E A 2(2.25) 7(7.87) 24(26.97) 15(16.85) 33(37.08)

FANREE 2(2.25) 7(7.87) 25(28.09) 17(19.10) 36(40.45)
X 0.256  0.000 0. 028 0.152 0.213
P 0.613  1.000 0. 867 0. 696 0.758

2.4 FARTnkik

Revolution CT Z A& 30 H &2 W HCCA F AR Al YIFR
PE 44 ), F A 5 B2 W T AR 7T U0 BR v 39 6], 9 Fh
75 VL Wi Kappa {84 0. 887, 2 Wi 55 % K 94. 38%
(P<0.001),95%CI 4 0. 681~1. 094,

%2 Bismuth-Corlette 52! (n=89, 5l

Fik I |1 Ma% 17 V7 Kappa (i e P 95%CI
CT 2 19 17 21 12 0. 886 91.01% <0. 001 0.781 ~0.992
FARSH 19 17 19 9
x3 IGEKEDH (n=89,41)
Jrid I I 3 1|13} IV i Kappa {8 % P 95%CI
CT AR it 16 14 32 27 0. 891 92.13% <0. 001 0.766 ~1.016
FARIE R 12 16 33 28
3 it fli i 2 B, HA2 W HCCA B I8 228 1) E A %R 100%,

L JZ2THE CT G50 F e vE ) 375 DA b 8 /R JEF 1350
SO E 2 2, JUHJE Revolution CT 245 0 H 4, H
A AR A T /5 9 PR B, I DR I T AN B 1 AR
5844 Revolution CT 2451 H 1 1 T- HCCA AT

H Revolution CT Z & 2 W HCCA M E44 5 F
A B2 Wi 45 R 58 4 — B0, 2 W sl Bk AR A0 (1T Bk
AL SRR 5 T ARWHEIZ 45 R TG i 22
5o 31X U6 B Revolution CT £ 45 = 4 8 E o 12
HCCA g 2 1Y, W] f BB A 2800 % i 8 X6 JHF 3 ik



BB G A %%k ] REG ANAT OPER SURG 2023,32(8)

http://www. jjssxzz. cn 715

ITERDK A A0 SR L S5 RS O . i TR SIS
I, 64 HFIRHE CT IR G A5 E AL EIF AT HCCA JhiR 2k
BT ZE 4 912 W HE A 5534 R 100% , 12 W7k 2 45
5 B 09 1 B R 0K 90. 48% ., 88. 89% . 4R 7R
Revolution CT Z 5 5X 5 & i 7043 W/m A 3l ik &
[P A 25 () SEAR AR DG &, AT HCCA i 26 78
HEAT BRI IT AL A R 2 B 3

H 11 3 %2 % A Bismuth-Corlette 7371 %] 4 HCCA %%
B R, IR AR Bismuth-Corlette 431 X5} i 88 T A
AL B P AT R BT PE AT A BF 58 8% Bismuth-
Corlette 73 T AE A HCCA 7] & #E 47 F AR UJBR 09 3 22 4
1, I 38 3 — B BT P Revolution CT 2245 2 5 4t
12 W7 Bismuth-Corlette 73 % F M H , 45 3R 0w, H2 b
HCCA Bismuth-Corlette 4371 5 T A 95 B2 Wi ) Kappa
{7 0. 886, IZWifF AR 8 = . H I A] UL Revolution CT
Z 50 3 A T 9 ) 4 T HCCA 8 3% R T Bismuth-
Corlette 73 #Y , AT - i AR VFAl i 9eg AR mT DI A%
HAWFFE A 8. 99% 1Y £ Revolution CT 24 X &
@12 Wr Bismuth-Corlette 43 81 5 T AR5 B2 B 45 = A
— 2 EPE I VAL, SARRHISE R —E 22
X AT RE S BT CT 2 Witk B 45 5% A% H B4 P 1 s A1
PE, FEOMRNS W R 2%

e R 73 3930, 2 Ay e AR T DD 53k 1 ) %
P8I PR 53912 130 AN 1331 HCCA 3 ARIR M UTBR
FEGE . AT IR, RHET Revolution CT 248X 5
HIZ W HCCA i PR 43915 F- AR B2 Wi 4 Kappa (64
0. 891, BWifF & %N 92. 13%. B Revolution CT £
e U A AE VAl HCCA AR I AR 391 77 1 Rl A A 85
B EEE . Bismuth-Corlette 2354 T ~ T A, Il PR 45
W12 T ~ I HCCA B I ARRIT, 2T HCCA
A HJ Revolution CT Z 45 2 § £ 12 Wi i) Bismuth-Corlette
G3 BRI PR 530, ASBIF G806 3 g T R w3 1 gk
TV, , HZE B 5 F AR HEIZ W0 Kappa 1HM 0. 887,
AR5 A 94. 38%. 1B R T Revolution CT £
R RE M I RPEA HCCA TR nT VIR P 4R g5 v
WS

£i I ,HCCA AR Revolution CT £ 53X i 2 Ak i
Wz W I 264, HLREAA ROUE I XTI gl ik 1]
K Y 12 0 B Uk T2 &5 e B8 1 O, 7E 12 W Bismuth-
Corlette 73 B FIh PR 73391 07 ThT HAT 5 B MERR 1, 7T R
e R T 7 AL T AR D7 S 4R A T S0 alE

[ &3 3Tk ]

[1] Soares KC, Jarnagin WR. The landmark series: hilar cholangiocarci-

noma[J]. Ann Surg Oncol, 2021, 28 (8) : 4158-4170. doi: 10. 1245/

$10434-021-09871-6.

[2] Inchingolo R, Acquafredda F, Ferraro V, et al. Non-surgical treatment
of hilar cholangiocarcinoma [J]. World J Gastrointest Oncol, 2021, 13
(11):1696-1708. doi: 10. 4251/wjgo. v13.il1. 1696.

[3] Lauterio A, De Carlis R, Centonze L, et al. Current surgical manage-
ment of peri-hilar and intra-hepatic cholangiocarcinoma [J]. Cancers
(Basel),2021,13(15):3657. doi: 10. 3390/cancers13153657.

[4] iRy, IREE3E, WA, 45 . BT CT = 4 3 @t RPN T 1T A0
BT YIBREA 20 BT L), 52 FITHIERG 2 35, 2020, 23 (6) - 889~
892. doi: 10. 3969/j. issn. 1672-5069. 2020. 06. 033.

[5] Zhou Q,Dong G,Zhu Q, et al. Modification and comparison of CT crite-
ria in the preoperative assessment of hepatic arterial invasion by hilar
cholangiocarcinoma [ J]. Abdom Radiol (NY) , 2021, 46 (5) : 1922
1930. doi: 10. 1007/500261-020-02849-0.

[6] Zhou Q, Guan Y, Mao L, et al. Modification and establishment of CT
criteria in preoperative assessment of portal venous invasion by hilar
cholangiocarcinoma [J]. HPB (Oxford) , 2018,20(12) : 1163-1171.
doi: 10. 1016/j. hpb. 2018. 05. 013.

[7] e[ %L 55, BB L, JEF5HS , 45 . Revolution CT AETE AL K H & N 4
AU A A AL Tk R i (], SEHT R A4, 2019, 26
(5):558-559. doi: 10. 19522/j. cnki. 1671-5098. 2019. 05. 009.

[ 8] Thiiring J, Rippel O, Haarburger C, et al. Multiphase CT-based predic-
tion of Child-Pugh classification: a machine learning approach[J]. Eur
Radiol Exp,2020,4(1):20. doi: 10. 1186/541747-020-00148-3.

(9] W EFUE 2 . T TSR A B AL 1236 L 2 3EIR (2015) [J].
A& JTF IB A0 BE 2% 35, 2015, 21 (8) & 505-511. doi: 10. 3760/cma. j.
issn. 1007-8118. 2015. 08. 001.

[10] Passeri MJ, Baimas-George MR, Sulzer JK, et al. Prognostic impact of
the Bismuth-Corlette classification: higher rates of local unresectabil-
ity in stage Il b hilar cholangiocarcinoma[J]. Hepatobiliary Pancreat
Dis Int,2020, 19(2) : 157-162. doi: 10. 1016/j. hbpd. 2020. 02. 001.

[11] BFHFE . FEEEAER A2 (AJCC)FEAE /MU TS 8 B F1 136 AR
TR TR AR L) ] I RAPRERGL L 2018,26(1) : 10-12. doi:
10. 3969/j. issn. 1005-6483. 2018. 01. 003.

[12] Mansour JC, Aloia TA, Crane CH, et al. Hilar cholangiocarcinoma:
expert consensus statement [ J]. HPB (Oxford) , 2015, 17(8) : 691-
699. doi: 10. 1111/hpb. 12450.

[13] Bk ATIRIK R B E, 45 CT = 4B gt re P T IR DI B AR
HEPEAG P A E L], i AR ARt , 2022, 25(6) - 467~
469. doi: 10. 3969/j. issn. 1009-9905. 2022. 06. 013.

(14] T B, Eyrh 2500, %8 . Revolution CT 76 1 7R £ 5 M 25 (1
IR T[] ] AR AR, 2020,30(5) : 889-892.

[15] FE AR A, 22 ML 45. 64 HFIRE CT I A 2T 2 AT
IR HEA R AT DI MEAR HEAR R R LT ). 235218525k, 2020,
43(4):680-683. doi: 10. 12122/j. issn. 1674-4500. 2020. 04. 28.

[16] Ku D, Tang R, Pang T, et al. Survival outcomes of hepatic resections
in Bismuth-Corlette type IV cholangiocarcinoma [J]. ANZ ] Surg,
2020,90(9) : 1604-1614. doi: 10. 1111/ans. 15531.

[17] Fan S, Yang L, Cao X, et al. The "Hand as Foot" teaching method in
Bismuth-Corlette classification of hilar cholangiocarcinomalJ]. Asian
T Surg,2022,45(7):1459-1460. doi:10. 1016/j. asjsur. 2022. 02. 049.

(18] ARBHAL, W R , B, 4 . — 24 3 2 R 40 T AR MR A6 A1 T8 AR
T AR RN HMET] AR AR, 2018, 17(4)
383-388. doi: 10. 3760/cma. j. issn. 1673-9752. 2018. 04. 012.

(% e /NoF)



