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Abstract

Based on the computer aided surgical planning system (CASP), the preoperative CT two-dimensional
images of biliary tract were reconstructed, and the branching patterns and variation types of
TEIEH .
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intrahepatic bile duct were observed. According to the confluence of right posterior bile duct
(RPSD), right anterior bile duct (RASD) and left hepatic duct (LHD), and whether there is accessory
hepatic duct, biliary tract is classified. And the operation is convenient, which makes up for the
fact that two-dimensional imaging can’t display the relationship between tumor and biliary tract
stereoscopically, and can predict various situations that may occur during operation due to ana-
tomical variation. This paper reviews its clinical progress, hoping to provide new ideas for clinical
application and further research.
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JIELTE Y P g 1) 45 A AR T FEL RN PR A o X PR AR AR AR B 2R A AR, P AATTR G, T A EL T i
FI ARk RN RN 22 A AT REIE AR GO, MR ISR/ AR AR . T M HELTE A 1) 5 LA (Aot 35 3@ 41
BIHEEAERAREEE, AATTAE R AR JE AR AN P Gt 2 38 2 AR B V) bR b IRIE 450 (1)) V2 A8 4 . BRI AR R[]
7R 5 O IE B B IR L, HERf T A Lo A8 S 0 TR AR G JF AOE R B, — e 5
T RHGE R A, FE N RIRE RGMAE T T, P RAR AR N BB AT IR I R
(ERCP). MEALIRAHAEE 1E AR (MRCP), £ )57 £ T AHIE % fli&E 2 R(PTCD). S WIE R £ (IDUS). CT
JIHTE 1% 5 55 DA RO AN R] 43 28 R G O IEE A O PR ARt OR o R P R TS AR JEANILSE, ERCP 2 i
B ShRE. R, XARANER AR RS SEUTERH AR, matkEE% . FAMHM. MRCP
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PE, QFERRA M, i 2R R S N S, ANREDX ], EUR 025 () oy e G st — 2D . PTCD
RS RIHIERY:, MR, 1DUS 255 %2 SR . CT JHIEIE R 1 3E 54570 nT Rexd 8  id o™ 5 (1) i
BRI, = 4EnTAA I AT gk CT Hoh =4e g, et BoR. wE— A B, vl
T BHT B 005 B IHE SR B, A ToRHE R AR = 2] [3].

2. ZHEMMUEAR

AR AT CT BB EE[4]. EEE M =BT DR AL TE B, 50 4T sk
SRR A ETE R SEME R, I E AT DO BEAS R K38 W] BEAN e 4% F B, AR A W] A2 T3 TR A £ L
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REAEERR TR X[5]. Mok, BEEBIMIEHARMN 3D ITENHORAI AR, K EE R 3D AR A TR
HORLIRAE, MSEPriRfE s 224, B SE /. IHIEFHZEVEZN SBUF N . IFAMEE Y 5K, CT BB L7En
BoRIEE RS, HHAMARALRN CT EAWEAR. BT —mE%5 s, TTEMEH CAS ARG HEE 1
SEREMINEE R gt =4 T[6] . JLEORATIE W] D RE ™ A T LA BoR B R 48 . T Re s AIBOR, AT BAAS
N B ERNEIE R GUHI I 2 UM IETE B A2 S L[ 7] -
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BARGEE 1)
@ WieEeAT NEAE R P (B 1) = 35 CT, K28 S\ EDDA R RGUR, M BU%A,

WA =5 = B3 1% 5 EDDA #%4t.

@ BENRGE 75 P RS B IR I Sk AMUEIR . JEE 08 1.25 mm~1.5 mm & $F
SR R e, BIFHEANZSER . £ RGUHRAF G D rp s @ pist, wedwEd, AR =4
EgciE e VIR

® fE CT AR L2 R R B ok, ri i 58 BRI AT B B 25 BT =4 i
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b 2 TR 25 18] 0 A 5% AR o

© WA “SER” I, S AUIEIE ) = 2k E A B B R GrR AR E LIRS RVRT3RAS LA N =
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3. BiESR

gt b, FFIEF AR Couinaud ORT B 432, A RTBCATFE SR V A VI B, 4 R B 51 VI A
VI Bt ARFERMN . BIFERATR. AT (B2~B4)5IAATE 1. 11 A1V [8] [9].

3.1 AFFAMCAREMAEE (TLE 1)

L, B ILEBR, HoE SUNA R A ST R R 2 B, HCRA S A RRIE AT
B0 = XAE ] — B AT R : 37, 45 JRNBR Sl MNJEIRA K 4, Johfi s B4 E B
DS [2] [10].
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Figure 1. RAD: right anterior bile duct; RPD: right posterior bile duct; LHD:
left hepatic duct
1.RAD: AHEIFAEE; RPD: AEKRABE; LHD: ZATE

3.2. 1R#E Nakamura F Varotti F AR 57 2R EER BRI TERA ST ERE 2)
18, 28, NAEBRFEICANAGHBFEERAE, SEEILERNESE: 28, Hdh)E.
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EOIRNANE: 4a 8 ARTBFETCANSE; 4b 204G J5 BUHEC S8 [11] [12] [13] [14].
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Figure 2. RAHD: right anterior bile duct; RPHD: right posterior bile duct; RHD: right hepatic duct; LHD:
Ieft hepatic duct; CHD: common hepatic duct

[E 2. RAHD: AHIERIEE; RPHD: AEERABE; RHD: AAE; LHD: ZAE; CHD: fFEE

3.3. ETHEZELE 300 fIEHFFBERGRTEEERSHT(LE 3)

KM BRI, KA 2 @IE=ANMC, B RASD. RPSD #i1 LHD [@]if#HEAN CHD. # 3 %, RPSD
W GIR, WAE 4R, RHD SHRFIAHFER . E2RA 5, FAERISE. A8 6 4, 1 B 1 B3
HE RHD B CHD [15] [16].
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Figure 3. RA: right anterior hepatic duct; RP: right posterior hepatic duct; R: right hepatic duct: L: left hepatic
duct: C: cystic duct; ACC: accessory hepatic duct
E 3. RA: ARIFFE; RP: ARKFE; R: AFE: L: £iFE: C: BEE,; ACC: EIFE
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34. EFFAMBEESLERASA=MMEERE(LE 4)

AR, b B2 Al B3 fUILHTICN B4; B fY, Bk B2, B3 Al B4 fI=HJ Ji; CA!, B2 5 B3l
B4 BIFL[RITFICA . WARIE, 97%MIWi B4 AT A0 T 1 T8k 75 . Kawarada 56 N iiE, 141 BT br A o
H 35.5%I[11 B4 7SI I 1A Ab 5 22 G, 6T I T 1IR3 5 B AT 9 K VI B slont T4 52 4
JH DI BRAR R 3, AR R I 6 43 SO 20k i e I A 45 0 42 D¢ E 2 [17] [18] [19].
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Figure 4. B2: Drainage in the bile duct of the second segment of the left lobe of liver; B3:
Drainage of bile duct in the left lobe of liver; B4: Drainage of bile duct in the left lobe of liver
4.B2: SIRATZR 2 ERABEM; B3: SURATARM 3 ERAEE; B4: SIRATZAR 4 RRABE

B4

3.5. Huang F ARIET B MAEH SR R MBS AT FE S AAWAEE (WE 5)

B1 M. B 1 BA N BB &G0 05 IV BRI LIS RE T, B2 AL S13 11 BUA 1
PIIENC A TGS | BORRUE I, S10 IV BB S . B3 AL 51 1 BRI 1 BRI & 5
51 BHEILATERARE, \VBIFESRANARTFE . B4 M. IV Bl | BOIFEIL A G BRI &
By BS AL I BN BRIV BB S ERESI AN EE: B6 AL SIU 1 BeF 1 R IIRE I &5 S
IV BOE e I, | BRs g s AR [20] [21] .
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Figure 5. RASD: right anterior bile duct; RPSD: right posterior bile duct; I, Il, I1l and IV drain the bile duct
of segment I, 11, 111 and IV of liver respectively
[l 5. RASD: AHIAEE; RPSD: AFMEE; 1. 1L 1L IV ZBISIEREF I 1L 1, IV ERBE

4. ERBKAERISIEEE R AMEXMN
4.1, WRIFEE 407 GBI TR KRS SEEERAEXMHR
1) H45E RPBD 51 THRKIOMRERI R, 4447 DT 1 BD HOIC 4250 1 1 T LA T F UL 6).
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2) AR BD WIAAE 53R PV AL 5 IEH PV AR & . MHEEZ T, 5% HA 17

£ 5745 5% BD k.
3) Shimizu 25 A\#RiE, FFII#CAEEECETT T RPBD K& b 1%k b RPBD 4 5 K74
FIRE 22 A E A [22] [23]

LPV

1 2

Figure 6. PV: portal vein; LPV: left branch of portal vein; APV: right anterior branch of portal vein; PPV:
right posterior branch of portal vein; BD: common bile duct; LBD: left bile duct; RABD: right anterior bile
duct; RPBD: right posterior bile duct

B 6. PV: I'J&8fk; LPV: [JBRBKA; APV: I'J&RRKARTX; PPV: [T8BkAEX; BD: BERE;
LBD: ZREE; RABD: HHIFEE; RPBD: HREE

4.2, ZHERTRUEART T IRk EFHIR A

SYERTAALTE T T T TR RS R AR IS B TR KIS DL T A 7 BOARBR A (U R $R T TR
SOKFER S AR RORE S ks P o FETTERAKATATSC . A Ja 300 SRR AR T UIBR A sh IR BEMIFAT I ]
PR K Bt e 0 2 R R ORI PR P, R TN B A PR JEL 7 AS B R g 7 B M) BT o 3 3 X A PR A (P
U)BEAT ZZEmT AL 204, TRASZAR . U7 RLROWLSEIE R R TRk . 23 3 TRk PL U (LE 7). M
M6 5 FART7 M E AR HE TR [24] -

RA

U POINT

LT

P POINT

Figure 7. U point: refers to the corner between the horizontal part and the sagit-
tal part of the left branch of portal vein; Point P: at the bifurcation of right ante-
rior branch and right posterior branch of portal vein; RA: right anterior branch
of portal vein; RP: right posterior branch of portal vein

7. U R 3B IRBK A SOK RS RAREBEIEE FAL; P = 7EIRRRKAT]
X BEXSOXE; RA: 'EREKARIS; RP: NEKEREX
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ERETARITE, REmTARYER, LT ARIHERIEM 22,

&5k

(1]

[2]

(3]

(4]
[5]

(6]
[7]
(8]

[9]

[10]

[11]
[12]
[13]

[14]

[15]

[16]

Li, X., Duan, R., He, Y., et al. (2022) Application of Three-Dimensional Visualization Technology in the Anatomical
Variations of Hilar Bile Ducts in Chinese Population. Frontiers in Surgery, 9, Article 934183.
https://doi.org/10.3389/fsurg.2022.934183

Cucchetti, A., Peri, E., Cescon, M., et al. (2011) Anatomic Variations of Intrahepatic Bile Ducts in a European Series
and Meta-Analysis of the Literature. Journal of Gastrointestinal Surgery, 15, 623-630.
https://doi.org/10.1007/s11605-011-1447-4

Nakamura, T., Tanaka, K., Kiuchi, T., et al. (2002) Anatomical Variations and Surgical Strategies in Right Lobe Liv-
ing Donor Liver Transplantation: Lessons from 120 Cases. Transplantation, 73, 1896-1903.
https://doi.org/10.1097/00007890-200206270-00008

B TR R = A2 0T B A KRBT FT[D]: [ 22 A ] M BT BERER A,
2017.

Fang, C., An, J., Bruno, A, et al. (2020) Consensus Recommendations of Three-Dimensional Visualization for Diag-
nosis and Management of Liver Diseases. Hepatology International, 14, 437-453.
https://doi.org/10.1007/s12072-020-10052-y

Chen, H., He, Y. and Jia, W. (2020) Precise Hepatectomy in the Intelligent Digital Era. International Journal of Bio-
logical Sciences, 16, 365-373. https://doi.org/10.7150/ijbs.39387

Jikete, xifeth, B, S8 RFTTESIEEE =T LR HE 2 i T E R 38R (2019 W) [3]. P ESERTANRRR S
2020, 40(03): 260-266. https://doi.org/10.19538/].cjps.issn1005-2208.2020.03.06

Hyodo, T., Kumano, S., Kushihata, F., et al. (2012) CT and MR Cholangiography: Advantages and Pitfalls in Peri-
operative Evaluation of Biliary Tree. The British Journal of Radiology, 85, 887-896.
https://doi.org/10.1259/bjr/21209407

Limanond, P., Raman, S., Ghobrial, R., et al. (2004) The Utility of MRCP in Preoperative Mapping of Biliary Anato-
my in Adult-to-Adult Living Related Liver Transplant Donors. Journal of Magnetic Resonance Imaging, 19, 209-215.
https://doi.org/10.1002/jmri.10446

Kim, H., Kim, M., Lee, S., et al. (2002) Normal Structure, Variations, and Anomalies of the Pancreaticobiliary Ducts
of Koreans: A Nationwide Cooperative Prospective Study. Gastrointestinal Endoscopy, 55, 889-896.
https://doi.org/10.1067/mge.2002.124635

Chaib, E., Kanas, A.F., Galvao, F.H.F. and D’ Albuquerque, L.A.C. (2014) Bile Duct Confluence: Anatomic Variations
and Its Classification. Surgical and Radiologic Anatomy, 36, 105-109. https://doi.org/10.1007/s00276-013-1157-6
Deka, P., Islam, M., Jindal, D., et al. (2014) Analysis of Biliary Anatomy according to Different Classification Systems.
Indian Journal of Gastroenterology, 33, 23-30. https://doi.org/10.1007/s12664-013-0371-9

Gazelle, G., Lee, M. and Mueller, P. (1994) Cholangiographic Segmental Anatomy of the Liver. RadioGraphics, 14,
1005-1013. https://doi.org/10.1148/radiographics.14.5.7991810

Kashyap, R., Bozorgzadeh, A., Abt, P., et al. (2008) Stratifying Risk of Biliary Complications in Adult Living Donor
Liver Transplantation by Magnetic Resonance Cholangiography. Transplantation, 85, 1569-1572.
https://doi.org/10.1097/TP.0b013e31816ff21f

Choi, J., Kim, T., Kim, K., et al. (2003) Anatomic Variation in Intrahepatic Bile Ducts: An Analysis of Intraoperative
Cholangiograms in 300 Consecutive Donors for Living Donor Liver Transplantation. Korean Journal of Radiology, 4,
85-90. https://doi.org/10.3348/kjr.2003.4.2.85

Sharma, V., Saraswat, V.A., Baijal, S.S. and Choudhuri, G. (2008) Anatomic Variations in Intrahepatic Bile Ducts in a

DOI: 10.12677/acm.2023.1392079 14861 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1392079
https://doi.org/10.3389/fsurg.2022.934183
https://doi.org/10.1007/s11605-011-1447-4
https://doi.org/10.1097/00007890-200206270-00008
https://doi.org/10.1007/s12072-020-10052-y
https://doi.org/10.7150/ijbs.39387
https://doi.org/10.19538/j.cjps.issn1005-2208.2020.03.06
https://doi.org/10.1259/bjr/21209407
https://doi.org/10.1002/jmri.10446
https://doi.org/10.1067/mge.2002.124635
https://doi.org/10.1007/s00276-013-1157-6
https://doi.org/10.1007/s12664-013-0371-9
https://doi.org/10.1148/radiographics.14.5.7991810
https://doi.org/10.1097/TP.0b013e31816ff21f
https://doi.org/10.3348/kjr.2003.4.2.85

Ve, F7%E

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

North Indian Population. Journal of Gastroenterology and Hepatology, 23, e58-e62.
https://doi.org/10.1111/j.1440-1746.2008.05418.x

Abou-Khalil, J. and Bertens, K. (2019) Embryology, Anatomy, and Imaging of the Biliary Tree. The Surgical Clinics
of North America, 99, 163-174. https://doi.org/10.1016/j.suc.2018.12.005

Sasaki, R., Kondo, T., Oda, T., et al. (2011) Impact of Three-Dimensional Analysis of Multidetector Row Computed
Tomography Cholangioportography in Operative Planning for Hilar Cholangiocarcinoma. American Journal of Sur-
gery, 202, 441-448. https://doi.org/10.1016/j.amjsurg.2010.06.034

Kim, R., Sakamoto, S., Haider, M., et al. (2005) Role of Magnetic Resonance Cholangiography in Assessing Biliary
Anatomy in Right Lobe Living Donors. Transplantation, 79, 1417-1421.
https://doi.org/10.1097/01.TP.0000159793.02863.D2

Kishi, Y., Imamura, H., Sugawara, Y., et al. (2010) Evaluation of Donor Vasculobiliary Anatomic Variations in Liver
Graft Procurements. Surgery, 147, 30-39. https://doi.org/10.1016/j.surg.2009.06.017

Reichert, P., Renz, J., D’albuquerque, L., et al. (2000) Surgical Anatomy of the Left Lateral Segment as Applied to
Living-Donor and Split-Liver Transplantation: A Clinicopathologic Study. Annals of Surgery, 232, 658-664.
https://doi.org/10.1097/00000658-200011000-00007

Takeishi, K., Shirabe, K., Yoshida, Y., et al. (2015) Correlation between Portal Vein Anatomy and Bile Duct Variation
in 407 Living Liver Donors. American Journal of Transplantation, 15, 155-160. https://doi.org/10.1111/ajt.12965

Kitami, M., Takase, K., Murakami, G., et al. (2006) Types and Frequencies of Biliary Tract Variations Associated with
a Major Portal Venous Anomaly: Analysis with Multi-Detector Row CT Cholangiography. Radiology, 238, 156-166.
https://doi.org/10.1148/radiol.2381041783

Endo, I., Shimada, H., Sugita, M., et al. (2007) Role of Three-Dimensional Imaging in Operative Planning for Hilar
Cholangiocarcinoma. Surgery, 142, 666-675. https://doi.org/10.1016/j.surg.2007.05.018

DOI: 10.12677/acm.2023.1392079 14862 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1392079
https://doi.org/10.1111/j.1440-1746.2008.05418.x
https://doi.org/10.1016/j.suc.2018.12.005
https://doi.org/10.1016/j.amjsurg.2010.06.034
https://doi.org/10.1097/01.TP.0000159793.02863.D2
https://doi.org/10.1016/j.surg.2009.06.017
https://doi.org/10.1097/00000658-200011000-00007
https://doi.org/10.1111/ajt.12965
https://doi.org/10.1148/radiol.2381041783
https://doi.org/10.1016/j.surg.2007.05.018

	基于三维可视化胆道解剖分型与临床意义
	摘  要
	关键词
	Anatomical Classification of Biliary Tract Based on Three-Dimensional Visualization and Its Clinical Significance
	Abstract
	Keywords
	1. 引言
	2. 三维可视化技术
	技术方法(图1)

	3. 胆道分型
	3.1. 右肝右叶汇合的四种类型(见图1)
	3.2. 根据Nakamura和Varotti等人的分类和对胆管树解剖变异的分类(见图2)
	3.3. 基于韩国连续300例活体肝移植供体术中胆管造影分析(见图3)
	3.4. 左肝左叶胆管汇合型可分为三种主要类型(见图4)
	3.5. Huang等人根据节段性胆汁引流及其频率将左肝导管分为六种类型(见图5)

	4. 门静脉解剖与胆管变异的相关性
	4.1. 根据美国407例活体供肝门静脉解剖与胆管变异的相关性研究
	4.2. 三维可视化技术对于门静脉变异的识别

	5. 讨论
	参考文献

