chERE: 4 AR

2025 % #55% H1H:90~097

ChERE ) Atk

SCIENTIA SINICA Vitae
W i

lifecn.scichina.com SCIENCE CHINA PRESS

CrossMark

& click for updates

ST —— AT IE S5 T RE S UM & 5 S ik

sy 1*F sy 1,2 s szl 5 1 1 1 1 1
X, RMNET EFE KGR, W, KERE, TE KR

L. TR J B Bt 3 — 2 2 O FFARUBR AR 2358, 463 100853
2. RN B EER S =B LA B, JE5T 100039
* & N, E-mail: liurong301@126.com

Wk H 99: 2023-11-30; 3252 H #: 2024-02-25; W28 ik 2% H 1 2024-08-08

TEE  Hwlle R £ R R B9 AT BE AR ) 77 & & “Couinaud \ %", EREERFE ¥ 2B EHFEMEHET

EREBRI IR, BT A e IR 52 B 2R AL |, 4R AT R B S SRR 0, B (1) ATHE N E B AR B A B W
oA A, (1) R R LT, AT Pt st B o B A B IR 2 AR X4 4 oL SUAE B Bk R BB AS; (L) R A AT, W
B BB AN E T UBRZ R E REFATAE . AR BE RSB M. AT#8 RicAn ] 78 ki &
XREBHERRE, RS ATIERE i Bilm RIAKR. Bt AR TR AT mm AT AR A, B 70 8t — ik
SERTHEGR AR i RE S 1 B R B X HMREM. AHSRBERWERT, AREFRLEN S 6 EDHK
A BB EAR . ]88 M 2 RAME SR LR AT MR 9 IR ECAR. 21 AT 0 & X 58 AT HE AR 3
WR R T, ERZERER TMALNSHFAEA, FERGABEFANZ LR, EEHFREF ML

HETT R,
KA

FR ] 2 (1) A S HE SN A MR IED, SRS gk
AR 22 () A FE . NIRRT I I ) e AR R UG T 151
2R, AR 2R MBS BRI AN RS, FF
BT B A ) S A A ). 19544F, TR ERY
2255 Couinaud! FR4 I T ik 224 SCHIR B SO0, 42
H“Couinaud /\BtiZ”. “Couinaud /\ Bt 5 R4 JLIk
KIE, BRSNS B &) 2 R 7> BriZ. 19864F
H Ak Takasaki* $& tE 4T BT IO 2> BOE, KT B NE
NHETZ ST, BEANHE T SR T IR R I3 A T B SR T
REBIIFAFIFT, 2l 2T ARYIBR I &/ M.

FF A5, MRS RT U1 0%, S ORI, M Tk, BB IR

Wit o P e 2 R R e, IR A0 p S A1 1
FFF ) % 16 0 P U #5738, Makuuchi 2 N P Hy A
B IRR,  FF 8 Je i R ol A5 5] 3 TR 40 I
FHRH JFE B R e 0 55 7 VR SEAT R R DD . B
X I ETE A3 AR B H a3 e, tHIE S 513
Ffk et . Glisson HHAMES, M5IMEE £k (indocyanine
green, ICG)IEEH T I BUIBRAE I #f Rk DI RS —
RYVRBIEIFUIR (7 vE S SR A I B e TS
25 BE R AR LA, 7R S
B P A R AT e it — B R R,

doi: 10.1360/SSV-2023-0137

IR X, X, Ei, & SRt —H IS M DR M 5 Sk, hER A AR drRla, 2025, 55: 90-97
Liu R, Liu Q, Wang Y, et al. Dynamic watershed theory: concept and practice of liver structure and function (in Chinese). Sci Sin Vitae, 2025, 55: 90-97,

©2024 (HEMFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSV-2023-0137
www.scichina.com
lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2023-0137&amp;domain=pdf&amp;date_stamp=2024-06-27

P EBNE: ARl 2025 4F M55 % A1

1 e

S HFBU R 2 32 B2 AR SR AT, HRE
FERESLI LI T AR AR RS L, AR IR IR AR R A
LW BRI G BURRNETE MBI R B8
IR A — AN BRI EEAE,  AMRHER AN BE R T B
5B AR LI AR 200 R PRI DR SE2 e B 2256
A, BT ORI BRI P9 0 108 2 3 T BASR
PG P TR, AR IEHRDIRAS TR, B A AT
LA A 2 R sh ik k& ko SOk R4, JF
M 1 2 A% AT SE B ELA T s
B LA A BB ZE . WA OL T, WA A
AR AL 43 S BIUAH L A e i, s RS, (HAE eI — 58
YR ] 80 i, JATAER PAY FY 19X 26 5 308 SO s A= I P Oy
AR BT AL SR AN ) I (3t B HH A, A It A i
B ASEHHRE.

L1

PEBEIERY b, BT R B A e 141,
B (1) U P S A O P £6-0R 43 4
(i) EIERHGL T, OB EE LI BEREA [ AR
T SR T R PR (1) 767 S F AT 1
1o L 2B 92K, R A9 11 5 D, T L)
I 24 238 30 /S A LA BT 30 A TR, M
TS S5 .

1.2 Fp

JPHE B AU S AR R T B 1 22 i 2k Al |, ST
SHAS ARSI, A A P £ AL % I 37 v A2
DATIRES, R T ARSESN TR BRI T,
NYERFRTHEDIRE, R SRTAOM 2 5 450 T DA SR O B
Z. ST EIE R T (1) RIETHE
IhREREE M TG R FEET T, (i) PABhAS Mk
NFER, T AN [ 58 i LE P AR (1) AN
TE 8] IR R MRS 2%, AL (iv) A4E
FERFHED)RE, oA A oA 2 mT AR .

2 IAREIE
21 ZRkFE
FRiG L SRUEIF B A5 L HR I LU, S A

P AESREAH T T, FINBEREZFRER T, £
Z LN T RSk N BT MR AT, BT Bl
(R FREAT T AERES. A SO IR R S e b B R B3
MR EHIK AL BRI BLSR. mENAR, BERA
Ja ZE RTEIK L, 2800 NAT 22 RE BTk 58 A 28, 2 )R
BHEDOVE I AT FFSIGE AR, AR KB RT3)
ikt s i TR B RIAE RGN, e I Bk 5 A Rl
ik Z 1A AN AS T S, IB A 1) AR AR w3 T A T
Bk, RJIEATHFBIRKIE R, S A sl o i X 38k =
M, A A iz i 20 ik () A4 2R B T 2 B B K 22
ST BL LSO A s Rk T R, T
AR SR T LA I 52 3 SR S A

2.2 K ]

FFEUIBRA o 288 2 R IR AR A0 I g ik 32 (1 15
L, QSN B TE S BR V) B e, SET Ak i 1 2%
AT CALRIIE. I8 23 i V) 2, BIF 5038 380 4 I it et g
VIBRER G Rk UIBR. &R K UIBR f5 22 0 Bl 25 AH BT
LA B RS, H U AR I, {E BE A B D
J&, R R IR £ P PO IR 2 A, X T e RN
E B IOk [ 970 22 388 2 (1) FFJ80CA 9% (E12). Makdissi%s
NV P gRg T B 452 0 P A e M R T e i SRR 2 )
B, 47S7/S8/SAal B G I A Ik /- Hh i A 38 D) Bk
AR, BFFCA R AT CUE AT JG T B A B ik =
W, BMERTTAE FEIKE T, T tasesiEs
FERFEERK Rl e A eE. SR, FRIK RN AR IEA
TR, MiyataZs N PO 22451 JFF b kU1 5 R
BHTEREMESE T, 3BRERG R, Kk, Rar
AR AT SRk o 78, A BT B SRR EE 1848 5 T
VIBRA B B A S I I & AR

BEAh, 38 AR S R Bk [ PR 2 B A -
SEAAE VA P AL B kR 38 28 TR B R B
JH 5k T AAAE AR 2SI S, RE AR I JFF U I AN
IE PR (B0 2 R s iRk, AT S ELR It U 1
BG40, Torzillids NP 4R IE 1E 2051 8 £ T JFF i
ik P B KV Ak D P R R R S R A 16451 5
W K 2 (B A7 AR A8 3. Gaids NP i i 48 75 R 9
A INEEAIE JB A ATAE 2 PP % M bk A8 18 52

2.3 [Tk A IE M %
SIFBIIKCEEL,  Ze A R T ik 2 TR 2 47

91



R BhATIE e ——HT R Z ) D) e L& 5 S ik

e
s

s FPTEBA

— SR

SR REEE
FFABREIRIAX

B ZhlkrfiE. A: e BT S bkRe 8 5 20 A FRE R BIIK B: A7 Sl K S W s R Py ik

Figure 1 Arterial recanalization. A: Left hepatic artery recanalized after left hepatic artery embolization; B: right hepatic artery recanalized after

right hepatic artery dissection
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Figure 2 Venous recanalization. A: Liver congestion after middle hepatic vein dissection; B: middle hepatic venous recanalization
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Figure 3 Liver watershed partitioning. A: L region: left trisegment of the liver; B: R region: right trisegment of the liver; C: M region: middle hepatic

lobe.
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Currently, the Couinaud method is widely used in liver resection; however, certain clinical phenomena that cannot be explained by the
traditional Couinaud method often occur. Based on clinical practice, the authors propose the dynamic watershed theory, which states
the following: (i) The distribution structure of the intrahepatic ducts is a network. (ii) Normally, the blood supply and reflux of the
liver lobe or segment are relatively independent and interrelated. (iii) Under pathological conditions, network traffic or new blood
vessels can replace damaged blood vessels to maintain liver function. The dynamic watershed theory can explain clinical phenomena
such as compensatory recanalization of hepatic arteries, hepatic and portal veins, and restoration of blood supply to the ischemic liver.
Furthermore, hepatic ischemia and congestion can be alleviated by opening vessel communication branches in a model of partial
occlusion of blood flow in and out of the liver in rats. Under the guidance of the dynamic watershed theory, the authors propose
techniques for the timely control of blood flow, tumor-target resection, shunt compensation of the portal vein, and liver flow
limitation. The dynamic watershed theory was developed to complement the traditional liver anatomy, and various surgical techniques
developed following this theory are expected to improve the safety and thoroughness of liver surgery and achieve the best treatment
results.

liver anatomy, anatomic hepatectomy, dynamic drainage basin, structural function, target area resection
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