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Application value of three-dimensional reconstruction of
CT scan images in diagnosis and treatment of hilar
cholangiocarcinoma
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Abstract Objective: To investigate the application value of three-dimensional reconstruction of CT scan images in
diagnosing and the resectability assessment of hilar cholangiocarcinoma.
Methods: The clinical data of 15 patients with hilar cholangiocarcinoma treated in the Affiliated Provincial
Hospital of Anhui Medical University from January 2015 to December 2016 were retroprospectively studied.
Before operation, all patients underwent three-dimensional CT reconstruction, and the locations of the tumors
and their relations with the surrounding structures as well as their Bismuth classifications were analyzed and

thereafter, the surgical resectabilities of the tumors were judged.
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Results: Of the 15 patients, all cases underwent surgical exploration; Bismuth classification was type II tumor
in one case, type III tumor in S cases (type IIla in 2 cases and IIIb in 3 cases) and type IV tumor in 9 cases
respectively; 11 cases underwent radical operation and 4 patients had palliative resection. The diagnostic accuracy
of three-dimensional CT reconstruction for tumor classification, and tumor relation with the portal vein and

the hepatic artery, and mass volume was 93.3%, 86.7%, 53.3% and 93.3%, respectively. The coincidence rate of

Conclusion: The preoperative three-dimensional CT reconstruction can accurately, directly and dynamically
display the hilar cholangiocarcinoma and its three-dimensional relations with adjacent structures, and has high

accuracy in judging the resectability of the hilar cholangiocarcinoma. So it is recommended to be used in clinical

5 8 3
preoperative simulation operation and actual operation was 80%.
Ppractice.
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2 F & Bismuth-Corlette 2 BT, 11T, TVAIEY
B BREHERRARAE . () RETH A T i 5 52
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Table 1 Surgical procedures of the 15 patients with hilar

cholangiocarcinoma
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7 Ma A7 HFRERIIBR + ZE 2 i 5
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9 IV RN U BERAR

10 IV AFNAEGE U BVERHAR

11 IV NI U B RAR

12 IV ZRIFRRAR IR + A S AN iR
13 b A2 RFRRAR DI + A S 2 I N5 R
14 IV FEEEINEIRA

15 I JFEEEmENG A
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A-B: ARHT=4EE AR MR AL TS BB AT

FIRS R ZENF A (1 i, 2 MZENFIREE ) 5 C. EERRJR /ST TRRIK T BTk A SORZARAL (3 Mk, 4 o417

WIKAESC) 5 Dy ZEERFOIBRAR S B T

Figure 1 Preoperative three-dimensional reconstruction and intraoperative review of one case with hilar cholangiocarcinoma (Bismuth

type I1Ib)

A-B: Preoperative three-dimensional reconstruction showing that the tumor involving the upper segment of the

common bile duct, hepatic portal region and intrahepatic bile duct (1 showing the occupying lesion, and 2 showing the left intrahepatic

bile ducts); C: Reconstruction showing no involvement of the main trunk and the right branch of the portal vein (3 showing the mass,

and 4 showing the left branch of the portal vein); D: The cutting surface of the liver after left hemihepatectomy

2.2 AR CT Z#4E&Z ¥4 Bismuth 4B AR AR
EIMFAREXRAXNEEER
15 8 3% 1) R AT Bismuth 43 # 5 R J5 Bismuth
Iy PO L PE UL F 2 o X P ITTR R 7358 IH 45 0 B &
ARHTA G 73 BAFAE W15, AEXE T 108 K% TV BT[]
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AL AR AR S B AR A . RATCT =4
AT ] I 98 Bismuth 43 7832 W v W 2R R
93.3% (14/15) , ARETEMF A5 LRI KT &
KHN80% (12/15) .
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Table 2 Comparison of the preoperative evaluations by three-

dimensional CT reconstruction and postoperative

Bismuth classifications (1)

Bismuth 5371 AR AR
11 % 2 1
II1 Y 5 5
1V 2 8 9

2.3 ARBICT Z#ERITMIRIEBXRENTE
&5
LI 5 o d N1 e = A R [
ARPHEFTX I, FFERPHET ARG, KGR
G/ N R RV D3 N1 s - S i ol

Gy PEA 1SR E B e S5 F AL E L Bk
FTErfk . HEXR (£3) . BEWHERRN
80.0% (12/15) , I'T#bkET . A # K.
JHrb i bk L A R K L A0 R A 2 8 U R
100.0% ; ['1#RBKAEM . A5 0032 Wr 5 2 55 501 R
86.7% (13/15) . 93.3% ( 14/15) , LWl 1# ik
B0 5 B HE R 186.7% ( HEMR % R ¥k 2247
ARSI R ) 5 I OFF) B ZEMFNIE
B IS MR R Y 86.7% (13/15) 5 HFshlkA
AT I B e R 3 5 66.7% (110/15)
53.3% (8/15) , WFahlik £ T2 Wik 753.3%
CHERR R I B kA 4 S B AR s W e % ) 5 I
YRR /NS Wi % 893.3% (14/15)

&3 AREICT ZHEZITMEMRMBEXRERFHFEER

Table 3 Coincidence of tumor relations with adjacent structures assessed by preoperative three-dimensional CT reconstruction and

intraoperative findings

I Tk

FF T AR A

Bk

= B SATER
FEOMR TR aW AW R W AW e AW TR B

1 v + + + + + + + + + +

2 1Y + + + + + + + + + +

3 [Ih + + + + + + + + + +

4 [11h + - + - - + - - + -

5 11E} + + + + + + - - + -

6 v + + + + + + + + + +

7 [la + + + + + + - - + -

8 v + + + + + + + + + +

9 v + - + + + + + - + +

10 v + + + + + + - - - +

11 1Y + + - - - + - - + +

12 v + + + + + + + + + +

13 1h + + + + + + + - + +

14 v + + + + + + + + + +

15 11 + + + + + + + + + +
R (%) 100.0 86.7 93.3 86.7 86.7 100.0 66.7 533 93.3 80.0

e+ MEARPEIALT; - NSRBI AT

Note: + referring to a coincidence; — referring to an uncoincidence

2.4 Rui CT Z#FETEAR S BB IMEEE
RIS B =R
X AN [] 288 78 1 308 A4 9 1) 12 W R
TR 177 350 10048 s 6 12 W 1 2 I e 4 I 3l ik iz
W VA B R I R 100% 5 T11a%8 R 5 2092 W v 1 28 %

245 T B B2 Wi E B 2% S 05 TTTh 78 512 W o R
P 224 BF sl K2 W i 2 o 43l e 66.7%
66.7% . 33.3%; TVELEI2 W2 LS 2 A B 3h ik
WHERR N3 100% . 66.7% . 77.8% ($4)

F4 AKulCT ZHEZXNAR S EAAREE RIS ETER R

Table 4 Accuracy rates of preoperative three-dimensional CT reconstruction for diagnosing different types of hilar cholangiocarcinoma

papl] n WIRHEFARBIE (n)  SZWIERE (%)  GFSIPkZWiES R (%) K WiEsfmE (%)
II 1 1 100 100 100
IMla 2 2 0 0 0
I1Ih 3 3 66.7 (2/3) 333 (1/3) 66.7 (2/3)
% 9 5 100 (9/9) 66.7 (6/9) 77.8 (7/9)
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B R SAE AR AE R N 32.7% . R AR I PE BT B 2 AT
T RE A i R R ME— A AL IR YT TR Mk
XF T T &8 RH A8 g8 0 R HiAS HE DR AL L o B, KR
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FHORS A BE B A5 BT 8Ok B 22 T IR AN R B 0 Y
INAT 7 A o S0 B A A T 1T AR A e v Rl A
FE AR TGAT R0 b 55 TR L TR K . Bl ik
Z )Y 26 ZR R YT Bg 91 1B AN A B AR, 3t R o
1 b B iR DB OO I, FERXFEMIETEE R,
5 45 1 C T3 5 DA K g 26 4 A6 A B2 AT 1) 4 i g K
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s T BRI T O O A G R
12 BT 1 AR G e s XD K S A S LA B
BV, ZERF IR 2 W o o R Lk, TR T B ik
) 5 2212 Wi A A8 o TIRY . T10b K TV BT 1] 3%
JH A8 9 12 W 612 W HE G SR A L 12 W AR G B A
XFFIa B 0 B2 Wi R ( FZ kR 2 W
) o ISR T, 11 20154 R EEUE, 54
450 20164 KK, 20164 REHE, Rif=
el S5 AR P IEARME L 201545, 2 ETHERRA
B, EE NS W AR ABFSE PR ATCT = 4k
A2 Wi T 3h Bk 2 A0 1 1 % 53.3% (18/15)
B 5 SCER R T 19 60%~809% 12 Wi A 4T . AHIFSY
ST TER KR AL IZ W A % 0 86.7% (13/15)
X 5 SCHR R AR AR

AL 1S 5 1150 H A5 0 A8 A A AR R 2
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DL R bk B 5 5 R 00 DL R AT DA AE = 4k i B ik
AT A R R LEE, al LUK o PEAS bR 19 32 1 3
BRI AT PR, AT R E A AL R, b
THHMH A, R — e R T B
BAy G I RITEAL ) AT RE .

BE & B, FEATARIA T T R A R R R A
BB ARATHRIG T FAR S, XUHRIEETFAR
D) Bk J2: 224 w5 BT 11350 BEAE 98 28 35 3 R 0 A A7
1A YT O AT 3 U BH X T AR A g R
B ARBPEAL ER T RE M B ARE N F AT,
RBIRIA R VIR, HE K R E 1A AE 1.

e = YE AR, WEEECT =4 E
HAAETE—E MR () A B AR TE B
R 2R A, B AT B Bk R 5 R R ORFF
FRHH; 2 FRMWERKER, M THREEARS
ek 3) HEIZK B EWOIER /N, HEEL
(15 151 1E 1 7 BF 5T

FENG R B o, Ry BT AR KBS, % 17
LR R R DT A e R A B E
FAFN IR S A B, TEARF @S CT = 4k 5 4

http://pw.amegroups.com



966

w E A 4

B &

526 &

7!

KX EE T 0ORE A g AR BEAT R AT A9 TR W] ) B
PEIEAS , XA AT LU E & B S A TR IR T,

AR B RS TR L2

{FL 55 44 g 45 R 75 B

WRAEA P SL T2, HH BT IZ I8 AR oAb T 0

Sz I B B

KA RKAEA . Z ol o BN TEA

AR A X LB 2 — 2 BT CT = 4E T i 4%
ARTE 1T 38 REAS S 14932 Wl R aT U0 B3 8 A 4016

S &k

(1

[2]

(3]

(4]

(3]

(6]

(7]

(8]

NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines)[S]. https://www.nccn.org/professionals/

fRICEL, A, BRkE, 5. Bismuth TV TSR A AR TG
R[], PAREINSIBIZLRE, 2016, 15(4):380-384. doi:10.3760/cma.
j.1ssn.1673-9752.2016.04.014.

Ni QH, Zhang YH, Chen W, et al. Radical resection of hilar
cholangiocarcinoma in Bismuth type IV[J]. Chinese Journal
of Digestive Surgery, 2016, 15(4):380-384. doi:10.3760/cma.
j.1ssn.1673-9752.2016.04.014.

Nagino M, Ebata T, Yokoyama Y, et al. Evolution of surgical
treatment for perihilar cholangiocarcinoma: a single-center 34-
year review of 574 consecutive resections[J]. Ann Surg, 2013,
258(1):129-140. doi: 10.1097/SLA.0b013e3182708b57.
Razumilava N, Gores GJ. Cholangiocarcinoma[J]. Lancet, 2014,

383(9935):2168-2179. doi: 10.1016/S0140-6736(13)61903-0.

B, X2, BRfh, S5 AT IS0 R A O TR DD B 69 2 07 AL

B BT H RS AR RAMEHILGE, 2016, 15(4):329-334.
doi:10.3760/cma.j.issn.1673-9752.2016.04.005.

Yin XY, Liu X, Chen W, et al. Long-term outcomes and prognostic
factors of surgical resection of hilar cholangiocarcinoma[J]. Chinese
Journal of Digestive Surgery, 2016, 15(4):329-334. doi:10.3760/
cma.j.issn.1673-9752.2016.04.005.

i A%, BRI IR A SNERA YT BRI o
AR R, 2017, 26(2):246-251. doi:10.3978/j.issn.1005-6947.
2017.02.019.

Yan YH, Huang YB. Current status in surgical management of hilar
holangiocarcinomal[J]. Chinese Journal of General Surgery, 2017,

26(2):246-251. doi:10.3978/j.issn.1005-6947.2017.02.019.

TR, BOW, XV E e, S5 = e AL R GEAE T I TR E A

TRIT P L E RSN, 2013, 12(3):213-216.
doi:10.3760/cma.j.issn.1673-9752.2013.03.013.
Su ZJ, Duan P, Liu CH, et al. Application of three-dimensional
visualization system in the treatment of hilar cholangiocarcinoma[J].
Chinese Journal of Digestive Surgery, 2013, 12(3):213-216.
doi:10.3760/cma.j.issn.1673-9752.2013.03.013.
SR, e, AT T HE A A Al DIBRME AR (D], sRARATHES R

© MR IT F EHFFNHFEIH

(9]

[10]

(1]

[12]

[13]

[14]

[15]

7%, 2015, 21(11):789-792. doi:10.3760/cma.j.issn.1007-8118.
2015.11.023.
Zhang H, Wang ML. Research progress on resectability
assessment of hilar cholangiocarcinoma[J]. Chinese Journal of
Hepatobiliary Surgery, 2015, 21(11):789-792. doi:10.3760/cma.
j-1ssn.1007-8118.2015.11.023.
Xu HX, Chen LD, Xie XY, et al. Enhancement pattern of hilar
cholangiocarcinoma: contrast-enhanced ultrasound versus contrast-
enhanced computed tomography[J]. Eur J Radiol, 2010, 75(2):197—
202. doi: 10.1016/j.ejrad.2009.04.060.
Fang CH, Tao HS, Yang J, et al. Impact of three-dimensional
reconstruction technique in the operation planning of centrally
located hepatocellular carcinoma [J]. J Am Coll Surg, 2015,
220(1):28-37. doi: 10.1016/j.jamcollsurg.2014.09.023.
FPIEPUE 2. BT TRRAR A AL iS R @ R IR 2015)[0].
HENFARAMRLZL AR, 2015, 21(8):505-511. doi:10.3760/cma.j.issn.
1007-8118.2015.08.001.
Anti-cancer Association of China. Guideline for the diagnosis and
therapy of hilar cholangiocarcinoma (2015)[J]. Chinese Journal
of Hepatobiliary Surgery, 2015, 21(8):505-511. doi:10.3760/cma.
j.1ssn.1007-8118.2015.08.001.
AR B A R B A S 2, T L B e BT R A i R
SMRH L ZE D 23, B AR e = 2 nT LA R iR L KL
1. PSSR, 2017, 37(1):53-59.
Chinese Society of Digital Medicine, Clinical Surgical Committee
of Digital Medicine of Chinese Research Hospital Association.
Expert consensus on three-dimensional visualization precision
diagnosis and treatment of complex liver tumors[J]. Chinese Journal
of Practical Surgery, 2017, 37(1):53-59.
Sasaki R, Kondo T, Oda T, et al. Impact of three-dimensional
analysis of multidetector row computed tomography
cholangioportography in operative planning for hilar
cholangiocarcinoma[J]. Am J Surg, 2011, 202(4):441-448. doi:
10.1016/j.amjsurg.2010.06.034.
Trgbte, BRAEHT. B R R RTE T I S5 OSBRI AST P i
JHI. AR AR 2R, 2012, 11(2):104-107. doi:10.3760/
cma.j.issn.1673-9752.2012.02.004.
Fang CH, Chen JX, et al. Application of digital medical technology
in the diagnosis and treatment of hepatolithiasis[J]. Chinese Journal
of Digestive Surgery, 2012, 11(2):104-107. doi:10.3760/cma.
j.1ssn.1673-9752.2012.02.004.
JRWet, 245, BifE s, . B RUFIEFARIFAEF AR5
AR PSR R sZ A [I]. PARRFARSMER 24, 2013, 19(2):93-97.
doi:10.3760/cma.j.issn.1007-8118.2013.02.003.
Zhou XJ, Qin L, Qian HX, et al. The impact of virtual hepatectomy
and computer-assisted risk analysis on surgical planning and

intraoperative strategy for major hepatic resection[J]. Chinese

http://pw.amegroups.com



b Wik, 2. CT =

S E R AR RN A ME

967

[16]

[17]

[18

=

[19]

[20]

[21]

[22]

Journal of Hepatobiliary Surgery, 2013, 19(2):93-97. doi:10.3760/
cma.j.issn.1007-8118.2013.02.003.

Uchida M, Ishibashi M, Tomita N, et al. Hilar and suprapancreatic
cholangiocarcinoma: value of 3D angiography and multiphase
fusion images using MDCT[J]. AJR Am J Roentgenol, 2005,
184(5):1572-1577.

R, g, B4R, 5 “AE@EBARENT TR EA
A A M E[D]. RS AR, 2016, 25(2):175-180.
doi:10.3978/j.issn.1005-6947.2016.02.003.

Zhu YF, Li JS, Ma JS, et al. Value of three-dimensional reconstruction
in preoperative assessment of hilar cholangiocarcinomalJ].
Chinese Journal of General Surgery, 2016, 25(2):175-180.
doi:10.3978/j.issn.1005-6947.2016.02.003.

Bismuth H, Nakache R, Diamond T. Management strategies
in resection for hilar cholangiocarcinoma[J]. Ann Surg, 1992,
215(1):31-38.

R, BIE. ARG BORTE I T AR IR A 9 AR A i
REFILI]. TR E R IR PR, 2017, 44(8):390-394. doi:10.3969/
j.1ssn.1000-8179.2017.08.249.

Yu F, Lu Z. Application of three-dimensional visualization technology
in preoperative assessment of hilar cholangiocarcinomalJ].
Chinese Journal of Clinical Oncology, 2017, 44(8):390-394.
doi:10.3969/j.issn.1000-8179.2017.08.249.

T, YA, SR, AF. TR 4R TGRS 2T
T E R KRR ALI[T]. ThARSMRL R, 2016, 54(9):680-685.
doi:10.3760/cma.j.issn.0529-5815.2016.09.007.

Zeng N, Fang CF, Fan YF, et al. The construction of three-
dimensional visualization platform and its application in
diagnosis and treatment for hilar cholangiocarcinoma[J]. Chinese
Journal of Surgery, 2016, 54(9):680-685. doi:10.3760/cma.
j.1ssn.0529-5815.2016.09.007.

T, T8, SENLTS, S = HERTALAL RGN TR AE A
SERET AR, AR E SR TR
4(4):202-205. doi:10.3877/cma.j.issn.2095-3232.2015.04.003.

TRk, 2015

Zeng N, Fang CF, Fan YF, et al. Application of three-
dimensional visualization system in surgical operation for hilar
cholangiocarcinoma[J]. Chinese Journal of Hepatic Surgery, 2015,
4(4):202-205. doi:10.3877/cma.j.issn.2095-3232.2015.04.003.

1 Z/NE, D, PR, S T TR 1 04FSNRHA T 248 (1]

© MR IT F EHFFNHFEIH

(23]

[24]

[25]

[26]

[27]

AR5 g

rRAETERAMRL R, 2010, 9(3):180-182. doi:10.3760/cma.j.issn.
1673-9752.2010.03.008.

Jiang XQ, Yi B, Luo XJ, et al. Ten-year experience in surgical
treatment of hilar cholangiocarcinoma[J]. Chinese Journal
of Digestive Surgery, 2010, 9(3):180-182. doi:10.3760/cma.
j.1ssn.1673-9752.2010.03.008.

Regimbeau JM, Fuks D, Le Treut YP, et al. Surgery for hilar
cholangiocarcinoma: a multi-institutional update on practice and
outcome by the AFC-HC study group[J]. J Gastrointest Surg, 2011,
15(3):480—488. doi: 10.1007/s11605-011-1414-0.

Miyazaki M, Kimura F, Shimizu H, et al. One hundred seven
consecutive surgical resections for hilar cholangiocarcinoma of
Bismuth types II, 111, IV between 2001 and 2008[J]. J Hepatobiliary
Pancreat Sci, 2010, 17(4):470-475. doi: 10.1007/s00534-009—
0207-2.

e, RCME, MR, A AR RO E A A
FARA BRI HEREI]. SRR, 2017, 55(4):316-320.
doi:10.3760/cma.j.issn.0529-5815.2017.04.016.

Ji GW, Zhu FP, Li XC. Progress in application of three-dimensional
imaging technique in complex hepatobiliary surgery[J]. Chinese
Journal of Surgery, 2017, 55(4):316-320. doi:10.3760/cma.
j.1ssn.0529-5815.2017.04.016.

Yu SA, Zhang C, Zhang JM, et al. Preoperative assessment of hilar
cholangiocarcinoma: combination of cholangiography and CT
angiography[J]. Hepatobiliary Pancreat Dis Int, 2010, 9(2):186-191.
Weiss MJ, Cosgrove D, Herman JM, et al. Multimodal treatment
strategies for advanced hilar cholangiocarcinoma[J]. Langenbecks
Arch Surg, 2014, 399(6):679—-692. doi: 10.1007/s00423-014—1219—
1.

(ALspiE RiF)

WU, AL, MROERR, . CT=4Ed At i 1 e

RIS PRI HHHEL]. T EREESMIAE, 2017, 26(8):960-967.
doi:10.3978/.issn.1005-6947.2017.08.002
Cite this article as: Huang Q, Yang J, Lin XS, et al. Application value

of three-dimensional reconstruction of CT scan images in diagnosis

and treatment of hilar cholangiocarcinomal[J]. Chin J Gen Surg, 2017,
26(8):960-967. doi:10.3978/j.issn.1005-6947.2017.08.002

http://pw.amegroups.com



