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Abstract

Background and Aims: Laparoscopic anatomical hepatectomy has been increasingly applied to
localized hepatic lesions; however, reports on anatomical segmentectomy or combined
subsegmentectomy of the left hepatic lobe remain limited. Surgical access, identification of
intersegmental planes, and preservation of major vascular structures remain technically challenging. This
study aimed to summarize published cases of laparoscopic anatomical segmentectomy and/or combined
subsegmentectomy of the left hepatic lobe and to analyze surgical procedures, operative approaches,
intraoperative localization techniques, and perioperative outcomes, thereby providing a reference for
standardized application of these procedures.

Methods: The China National Knowledge Infrastructure, Wanfang Data, VIP, and Chinese Biomedical
Literature databases, as well as PubMed, OVID, Embase, and Cochrane Library, were searched for
relevant studies of laparoscopic anatomical segmentectomy and/or combined subsegmentectomy of the
left hepatic lobe. Two investigators independently screened the literature and extracted data on study
characteristics, surgical procedures, operative approaches, anatomical localization techniques, and
perioperative outcomes. Descriptive analysis was performed to summarize the available evidence.
Results: Ten studies involving 60 patients were included, with cases mainly reported from East Asia,
including 4 from the Republic of Korea, 51 from Japan, and 5 from China. Among the 56 patients with
available sex information, 41 were male and 15 were female. Patient age ranged from 22 to 82 years.
Hepatocellular carcinoma was the predominant pathological diagnosis (50 cases). Lesions were mainly
located in Couinaud segments S2 and S3, with some involving S4a, S4b, and S1/4; the reported
maximum tumor diameter ranged from 0.9 to 6.0 cm. Surgical procedures mainly consisted of isolated
segmentectomy or combined segmentectomy. The Glissonean approach was most frequently used, while
cranial access, the round ligament approach, left lateral section flip-up technique, and parenchyma-first
approach were also adopted according to lesion location and anatomical characteristics. Intersegmental
boundaries were mainly identified using ischemic demarcation and ICG fluorescence, with intraoperative
ultrasonography and three-dimensional reconstruction used in some cases. Operative time ranged from
115 to 464 min, mostly between 210 and 290 min, while blood loss ranged from 0 to 3 150 mL and was
below 300 mL in most cases. Postoperative complications were generally uncommon and included
Clavien-Dindo Classification grade I- II complications, deep venous thrombosis with pulmonary
embolism, and postoperative liver cut-surface fluid collection. All reported complications improved after
appropriate management. Postoperative hospital stay ranged from 4 to 30 d.

Conclusion: Available evidence suggests that laparoscopic anatomical segmentectomy and/or combined

subsegmentectomy of the left hepatic lobe is feasible in selected patients. The Glissonean approach
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combined with ICG fluorescence, intraoperative ultrasonography, and three-dimensional reconstruction

may facilitate accurate identification of segmental boundaries and precise resection. However, the

current evidence is mainly derived from small case series with substantial heterogeneity. Variations in

hepatic pedicles, exposure of the hepatic veins, and control of intersegmental planes remain major

technical challenges. Further multicenter studies with larger sample sizes and long-term follow-up are

warranted to evaluate the efficacy and safety of these procedures.

Key words
CLC number: R657.3

Hepatectomy; Laparoscopes; Left Hepatic Lobe; Glissonean Approach; Perioperative Period

JHBI R AR 2 0 7 I R PRI i L A 45 o 4
B T 5 98 1) 1 8 3R 7 O X Makuuchi A8
T 20 40 80 A AR M 1 A M IE DD R OR 1Y B
it ¥ M TE DD R R Y 32 B N 2 e o ) A
AL 2 i FE A A 96 BT AR TR K, AR T ER Dk b A
T ), R E 1D DO T S B4 R U A o
Do, DA 52 500 i 2 6 1 R DX SR A7 I DD BR R
JE K M BF 40 B 98 Chepatocellular carcinoma, HCC)
FE T T KO S A% 0 3L OO KM IR A 2 A e
JIE 5 72 S Bl 55 9 728 JE A AR | O Y B — A e R
PR 5 14 5 728 AR AR R T U R R R 3L A
G fREE I BR R © 2 5 X W 2SR 1Y b
HEIRIT Ol REmFRVgs R EoR, &bk
AT A A B BT T BR AR AR R I7 HCC B8 & 7Y
TR 2 2 R R 2 R 07 A B E .
TP REAE S5 4300 v, A ) A T U B oA (] AR 2 9 20
SR L BRAR G A R R R N S RS RO H
T AR e A ) B AR SR R0

AR, MEXRGCBERER, ReplEA
(intraoperative ultrasound , IOUS) AR, EEERAR
(19 A & LA KT N i 3D A TR S T IR A, T S e i
FVE U0 BR R © 78 E SR BE Tz JF e R
Z R RIBE L, 8RR DD BR LR
A B DI BR AR © o BT U, (E X I 5
Pl VT Be U B 5O B DD BR R i F 9 R R A T
A0 JFFE B A A A B B SR A YD
B AU {E T I B e i e ) MRS o B &
(E0) 1A 0 Be U BR 09 A 1 A JRRN 2 BE O 7 5 i B
GEATS AR NS 55, AEAL TR 2 i 9 i e 5 20 i
PN A 25 (intrahepatic lithiasis, IHL) BE, K
ZROEAT AN BOE A P UTBROR , AR T
WEZIEFFIEAL, HY 530 E 5",
SNl AN Ol el R F i E B i N S DO R o Al

Z D REPEAT 52 A B

AR BIF 538 a9 SCORCHE PO G TR I B R
JEF 26 WO o I B b (E0) B A S BE D BR R A AH O
SCHE, A SCHRI 2T, X IR R BRI A i i
PERT BEYTBR AR A 2 K Sy BE DR 37 SRS 147 PR,
N I SR T TR MLV B T 2 R T B R AR
HE%,

1 #ABEHFE

1.1 XEaEx

i S R S SRR PR A R O T A R AR AT R
i B8 T 2 e I B e (B0) BRSO BT BR R
FRRH DG SCHR , v SCECE PR AR T L 75 R
Hh I A W R A KR TR, O SOOI 7R AL 4 PubMed |
OVID. Embase. Cochrane library B, bR
W R (BT A0 e L R I L B
B Ve ) 7 eI BR R 7 PR REID . IO,
IVE (811, O, IVa, IVbBZ) 7. 330K R i)
. “liver cancer (or hepatocellular carcinoma,
primary liver cancer, metastatic liver cancer )
“anatomical hepatectomy . liver segments 11, 1, IV
(or segments II, HI, IVa, IVb) 7,
1.2 WNIRAE R HEBRAR

NAFRAE (1) BFFEXE Ry [R5 90 17 i)
BRAR A B 5 (2) 1 PR i O A I M 5 T 2 o i
B e (E0) BREWEUIBRA ; (3) 45 )5 46 b L 4
BARFARI A FARBE AR rp &, AR
)45 . HEBRARME: (1) 22 Ah DI BR a 20 2 DI BR A 5
(2) H 4l A 4 i SCHk s (3) A7 A B U0 BR R 1Y
SCHR
1.3 HERH

2 (S BIF 5T AR 4R S ) E RO SR IGER, sT

http://www.zpwz.net



1358 W E AR A R

5 35 &

SE IR AT TGO S BOMIAZ X o 32 B 2 AL 4
WFIE R ZEARRAE . BH IR FART A F
AN EALBOR KB FARWEE R 16 AR . A7 Ae
i, mPTFE A BAHE Jm ik i — 2.
1.4 HiESH

1T 98 A BT 5 3 2 0 i) & B B SR AGE
WEFE R T AT B R 8 AR A7 A B 57 b
LR 70 F 98 Bk = 5€ 48 10 i 27 i X HE AR, B
R BEAT Meta 73 B sl B0 8 5 JF o R T 8 4k 23 B
TR WA TR FEARE . FATTA . FAA
B E A BOR K E F RIS R AT A . R
AR IR BT IR L AR IR + frifE2E (k£ 5)
WHEE A GERED [I0R GER) ik, 432
AR R IR (R [n (%) 130m .

2 # R

21 EXEERIMERRE

MR DL R R AW, 7E v SR 2 i A Sk
VLS, A SCBOHE I 38 B, HERR 22 BF A4 B/ 222
JEVI R A A F 00 B KBRS 58 4 i SCik L, 4
ASCHR 145, BRAA 10T RFSE, 260 1) B 3,
S EZ kR AR (& 1), RIiFgh AR
HE 0B, HrpEiE S 40 HASRE S .

o R S . g A T B M A B
561, HorBHyE4a16], Ly 1s56, BYERE N
0T A WA IR 0 S Y R AR I X ] R 22~
82%, VIR T TE 61.5~68 %, h A AR
FEERBEAR . WMRRE R R MR E, A4
JR B LA HCC S 3, JESTBI, & RO 8o 4 Kk 2
Brs HAG BB A 4F THL 4 0] . 45 19 9 i %
(colorectal liver metastases, CRLM) 3] . JT 1. %& “F
W HUAE W9 (hepatic angiomyolipoma, HAML) 1 4],
AT 155 B8 A B A o A8 28 R g kR I 43 A A
P Couinaud fiF 82, S3 Bt i 3, #r Mkt 8 M Sda.,
S4b K S1/4 B, AR /3 WF o WA 0 s g R/, E
R gRE B R AR L B M 0.9~6.0 em, AN R BIF 5 95 491 1)
R R —E MR ER (R,

| BT R B A
I

v v
| S (n=1) | | AN SCHURE (n=38)
[ |
v

| A (n=49) |

HEB: (n=39)
> SN A AN
IR AN 4

| BAMA (n=10) |
1 BRI R 2 E
Literature screening and selection flowchart

Figure 1

R MNTEREERFHE

Table 1 Basic characteristics of the included studies
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Monden, %! H A 1 — — HCC 1 4] S2 Bt =
Monden, %! HA 1 — — HCC 11 S3 Bt =
Kim, 252! | 1 1/0 67 HCC 14 Sab Bt 3.0
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Urade, 2512 HA 7 5/2 63.9(47~77) HCC 445 .CRLM 2 {4l (HAML 1 43| — 4.0(2.3~5.8)
L, =24 o 1 1/0 72 CRLM 1 5] S1/4 B¢ —
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Table 2 Surgical procedures and operative approaches reported in the included studies
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Table 3 Perioperative outcomes and safety profiles reported in the included studies

(=3 FARAFE] (min) H 1fi It EAE AEBERFE] (d)
Ahn, 25017 440 800 mL J& 10
Ho, 018! 212.5(185~240) 150(50~250) mL i 4.5(4~5)
Kobayashi, 217 280(115~464) 453(0~3 150) mL Clavien-Dindo J{- A5 4345 1~T12% 9 15 15(7~30)
Monden, 2520 191 5 mL J 5
Monden, 2520 215 50 mL bR 9
Kim, 221 230 100 mL g 6
Furukawa, 2522 221 10 mL o 7
Urade, 412! 280.6+33.7(229~321)  37.1+35.9(0~100) mL 1 fFITCHRERIG TR W LK K i 98 , Foseiayy 8.9+2.8(7~15)
Tin, 2241 263 400 g Tc 5
Hayami, 252! 296 200 ml, T 12
575, 2 250(110~440) 150(50~250) mL LB IR, 2 iR A 9.5(6~12)

http://www.zpwz.net



1360 HE L

NS

T

5 35 &

3 i it

EAER, BT =4 e AR B &R KK
XoF JHF IO ffe 00 B BRI, R R A R D BR
RO AR PR EE 2o )z IR R, R, AT
JEZEmE 0y S A AR, R R R R TR S S,
S HOKX R B E B A M B R A2 At el A
FEUIBR A, 1 22 A0 =E i g i I 0 DX 3 0 £ 3 4k 22
BT HCC (B3 8 A 02 M S =l A Ak 1Y 35 55
PG, f B O 22 Ty Rl P HF S 5t b e B B0 BR R S
Mohfe sl w2, HardhJo Koo R e+
JHF 2 0 B %) e ) vk T B R () B W BE B BR
NS s U5 G R DO N N
G K X JFE 2 O ) B R () B B YD R
RUEATERVE, NI BT 22 o i 50 6 RS v T Bt
Ko (50) BEA B IBRA M AR S % |

B IE 0 A 2011—2024 4F 10 T 45 V. Hb, XA
KWFSE, A5 60 1) S2. S3. S4 BT E G 2 R IF
PEATIC BB o AR A0 A 5T 10 T R 5 %8 DUAT B
FEEYIBR 32, MFES2. S3. Sdb Bt i — B Ul BR
Ko S4 BEEE A MHV VIR . S3+S4v BEA TR 25 AR 5
AR Z LA Glissonean A B H FEH Iy, 455 WAL &
SR RIEERBEZMAEATFRAK. R
e A AR SRR I 2R B — ), BTN 1CG
WY . T0US, — 4 5 dE A N 1 2 BS K
WEE IR R, BERTE T B 5 v
Bl AR AR BoR FAR AR 2RI, Rpif
M4, RFIEEELEARKABRERM, &
TRAFIRIT TR G, BB R A AR Be i) )3 i, A
WG AT, BRI A5 R BN T kB T A
W e ) R I B B (5D BRG W B VI BR R By
AT R A

H T I 22 A1 W 2l R 1 i ) 45 A 16 45 1S s B R
2 AT B AR B R i BT AT A1 R A 8 R R
N 2 0 F AR D520, JEFIE S2 K S3 Bo AR e i
i B FARIFEPN, A & E YIRe R S 5K
HESMRE L E  R R, DR IR T B M (BN AR 2
PRBS AG BiE g 2 S o, A B TG IR I S R AT
P S2/S3 Y B A AH B A2 Ak VTR AR 1T 3R AR B 2 i R
Je FFRE AR AR, HOMog s A Y . Bk, 17 6% )
PR S2/S3 VI bR HAT S 2238 Lo FFIE S2 Bt for T A2t
LA, 5FIEST B B AL X, ZEAFUIBEF AR
Hh 5 B Bk R U0 B 0 TC IR I B 2 — o B BE T AR

http://'www.zpwz.net

P S2 B U] B AR 11 5 B X a5 7E T E S2 B I A 5
AR (S1) Spigelian FF#E 73 HF A5 ML 4B OC R . S2 B
5583 B 2 [) 7 18 174 U 4 B IV A e bk ) R 7R . S2 B
Glisson fiF# & A £ WP 35 KR A2 L& B m . EAT
T, Z NS B, A R AR AR,
Spigelian M JIF & 2 DL &2 F & R I8y 2 3, HE
S2 B F AR RV, . B Laennec I IE 1)
KRB R B o3 B o e IR 1, #8853 Spigelian i3
AIREIRAE ST K A ZE AR, R OR IR T S2 BT
FF. Wik, H BB S2 BT 5 1 iRk i R
PR L, DA R e 4 A S3 B AR o HI W 1)
B S2 Bt T AR oo 78 b i) W7 I F T2 R E 2 —
1CG ¢ 58 or o A AT Py Bly 4 Wy By 1ea ~F- 1T o {HL 7 3 43
PEA AFRE AL A R b, ICG 2965 Rk, X mf ml Uy
S2/S3 Br i LIk & 5 4R 3 A2 i K AE S2/S3 Bt
Z 1) i B ) ik, W B RD KGR A T A K
DA A T ok R 5 A E A7 V52 0T . A TR B
R, AR XF S2 B Glisson T 35 3 47 M 72 JF #5 k it
PRSI WL 2 RS BE T S3 B W BRAH 4
TaE/NRE T UIBROR, e S3 BL Y
% 119 OB JHT SF T T R 04 X A, DT R ik R
K A % B S AT A M S3 B DD bR R g Ok T A
Tk (R F KA —EMERE, HRKZ
EATTS3 S4B, 455000 V3 & v4, &L
ANFZE# K, IR I A MHV 800 A MHV 5 1T 22 %
Jok B A BB, ORI R G G 2L VKA B R
72.8% . Mt 24K 5T T S K0 7 LT AR S3
584 Bz g U0 2, S o RO I R R kA B T
4% S3 B 11 A 00 DT T A {000 DA T D AR 0 R it £k 5
W FEF T 5 S2 BrZ Ml W ie, 38 B 22 ik
RS AMW T AT BT, B V32
AN T, R G B I A K, TR R R ke I A2
FK £ IRIAN V3 AT TR, S E0S2 Bk B
T T BT A S2/83 VIR AR T LUAE AR IE Y]
ZEAMER AT AR TR AT R R B OEE R A8, KRR
JE b O BRI S R AROR 5 e o KU, [R) Bf SE
b R ARG, A B R R IR OR TR AT UE 1) R
fiti % -

X L 22 2 BE I BR A4l T S4 Bk S4 3 B YT BR
ARATR B 2B W A2, XHIFTh g2 3t B &
PR G H H I IE S4 BEm AR AE — 1] S5
WFZEw bk, A . MRAE AR s K, LA 45 A AR
SN EHEEWFARTRESEFARAM L2, H—



71 FHEF EEENA BRI EN RN F AT R G BF AL R Ttm FLCE 247 1361

R A R, ZHMANRE T L s T
Glisson LT J5 B 1Lk . ICG 26 6 LR AT, & F
58] ) 4 A 6 235 L Y0 M JOE 4 0 T 4 5 i AT 9 O R
Qe M5 R E D) s TR T k. A 2R 2
WA, B HIFE S RS2, S3 B HE, [F
WA Ja IR A JL S0 A e I W S A — e Y
BN I R e A S B L N TR 25 S
IR I . Sda B AL E TR . 332, HAFHA
% e LA BROph A B, AT AR R | S B T I S B v
Tk Sda Bt M AE, HBE R AE T AT B 4 Bk b i
Sab B 2H 20 K wfk LA 8 G B 0 W F . A

AR = Yk ] A A 2 S e R E A
T AR I 0 B S4 Be IR SR g 1) OG5, AT R AR U 25 3%

CMHIE G R I AE TR IR RAE R R R EE
1% H e A S 5 A A

gi b, BFXTRFAES2. S3. S4 BRI, St fE
JiE 58 T RS T A ) B R (B BRSO B BR T
R0 1y, B AT =gEmHE . RPICCHILR
T ARG THE R AR, ] A IO s S ) 7 S A OC TR XL
RS, 7 ORI i 9 M 36 00 [R] I i R R B R B A R T
WA, FENEUESNB A, HA B & I IR R
{FANI=RS

AW FRAFAE —E R BRME . B, A5 K
[ I N T /N R 7 e = S N i e N
N, B RUIR ST B9 000 AR E L TR ERAE 4
WKW RAFAE S M, T RE XS 4598 1 & UL
5 SR R, K, A B 2 R TR

TARWH X, WA N —, k= ZH0

I DX B ) DR A A SRR, BIE SR 48 Y AP A R
AR [EE AR a0 A SCHR Y i PR BRI S AN
TER, 8 MR RRAE TR I A0 Y S 1 S
FRARBER , Jo kI e B Oy AT i Ak R A S S
VAL o R, HOETOC T R R e RS I B
(B A Be U1 BR AR B A1 58475 LA 0 i PR 7 280
B FE, B KB DAY A B XT L, R oRAT
W IFRERFEA . Z bt | A BEMEXT BT 58 i — 2D
B R 20 2 W R AN L 2 e P

VEHETTRFE: T4 53 A wtheh L H L6
MABIRE ;T F RETF B ERL HIE DL 57
BEE R TR N EIE; FRA R TARMAE BT
ARG e A 55, £F 5 FARAIME, BE
HRMB , FBRARE R, ST AT REFT RS 24,

Hak R AEEAFARELEA BT R,

5% Tk

(1] e AR [ 5 A R DL BRECR] . R PR L7
579 (2024 4F R0 [J]. o =353 SRR 7, 2024, 33(4):475-530.
doi:10.7659/j.issn.1005-6947.2024.04.001.
Department of Medical Administration, National Health
Commission of the People's Republic of China. Guidelines for the
diagnosis and treatment of primary liver cancer (2024 edition) [J].
China Journal of General Surgery, 2024, 33(4): 475-530. doi:
10.7659/1.issn.1005-6947.2024.04.001.

[2] W, AR, BT, 55 IS5 Ao 2 Wnay 748 m[Cl/TL R

A5 LI — IR B AR R B SR L RN LR
5 LN E—IR B AR 231, 2008:20-26.
Dong JH, Zheng SG, Chen P, et al. Guidelines for diagnosis and
treatment of hepatolithiasis[C]//Proceedings of the Sth Jiangsu
Provincial Biliary and Laparoscopic Surgery Conference. Suzhou:
The S5th Jiangsu Provincial Biliary and Laparoscopic Surgery
Conference, 2008:20-26.

(3] sREMG, AR, XA, 45 Bl DI S AMEARTT: iR A

AR A BT S B )], P [ SRS RS, 2025, 34(1):54-61.
doi:10.7659/j.issn.1005-6947.240660.
Wu ZP, Du G, Liu ZY, et al. Scientific liver resection and
personalized treatment: innovative practices to maximize patient
benefits[J]. China Journal of General Surgery, 2025, 34(1):54-61.
doi:10.7659/j.issn.1005-6947.240660.

[4] Makuuchi M, Hasegawa H, Yamazaki S. Ultrasonically guided
subsegmentectomy[J]. Surg Gynecol Obstet, 1985, 161(4):346-350.

[5] Fff, 20, RGbll . IR L R DFTE IR [T]. AR

I 4 BF 2% 3, 2018, 35(12): 2373-2377. doi: 10.3760/cma. j.
issn.1001-9030.2018.12.072.
Cheng Q, Li Z, Zhu JY. Research progress on mechanisms of
hepatic portal vein tumor thrombus formation[J]. Chinese Journal
of Experimental Surgery, 2018, 35(12): 2373-2377. doi: 10.3760/
cma.j.issn.1001-9030.2018.12.072.

[6] 22k, sk, Antie, S5 MEIEEE T Dbk SR BRI PE I ER B

T B R R[] T T AR R GR, 2025, 34(1):62-69. doi:
10.7659/j.issn.1005-6947.240568.
Wang AZ, Zhang F, Du JY, et al. Development and key points of
laparoscopic portal territory anatomical liver resection[J]. China
Journal of General Surgery, 2025, 34(1): 62-69. doi: 10.7659/.
issn.1005-6947.240568.

[7] Shin SW, Kim TS, Ahn KS, et al. Effect of anatomical liver
resection for hepatocellular carcinoma: a systematic review and

meta-analysis[J]. Int J Surg, 2023, 109(9):2784-2793. doi: 10.1097/

http://www.zpwz.net


http://dx.doi.org/10.7659/j.issn.1005-6947.2024.04.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.04.001
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.04.001
http://dx.doi.org/10.7659/j.issn.1005-6947.240660
http://dx.doi.org/10.7659/j.issn.1005-6947.240660
http://dx.doi.org/10.3760/cma.j.issn.1001-9030.2018.12.072
http://dx.doi.org/10.3760/cma.j.issn.1001-9030.2018.12.072
http://dx.doi.org/10.3760/cma.j.issn.1001-9030.2018.12.072
http://dx.doi.org/10.3760/cma.j.issn.1001-9030.2018.12.072
http://dx.doi.org/10.7659/j.issn.1005-6947.240568
http://dx.doi.org/10.7659/j.issn.1005-6947.240568
http://dx.doi.org/10.7659/j.issn.1005-6947.240568
http://dx.doi.org/10.7659/j.issn.1005-6947.240568
http://dx.doi.org/10.1097/JS9.0000000000000503

1362 [

#AFHRE

5 35 &

JS9.0000000000000503.

[8] Li C, Wen T. Surgical management of hepatolithiasis: a
minireview[J]. Intractable Rare Dis Res, 2017, 6(2):102-105. doi:
10.5582/irdr.2017.01027.

[9]1 Peng L, Xiao J, Liu Z, et al. Laparoscopic versus open left-sided
hepatectomy for hepatolithiasis: a systematic review and meta-
analysis[J]. J Laparoendosc Adv Surg Tech A, 2017, 27(9): 951~
958. doi:10.1089/1ap.2016.0357.

[10] f E BB BE e 2 TN AR b 28 3R 25, R R TR (@

RN AT WAL L KR 52 IFIRE S5 o Bl TR

IHITHE R (2019 MO[I]. HHARTHARAMRLAL L, 2019, 18(5):407-413.
doi:10.3760/cma.j.issn.1673-9752.2019.05.001.
Chinese Research Hospital Association, Society for Hepato-
pancreato-biliary Surgery, Expert Committee of Public Welfare
Scientific Research Program of National Health Commission.
Guidelines for minimally invasive surgery for hepatolithiasis (2019
edition)[J]. Chinese Journal of Digestive Surgery, 2019, 18(5):407-
413. doi:10.3760/cma.j.issn.1673-9752.2019.05.001.

1] AR B2 U B g 2x, TR BRI 2 T 2l 2= b1 2s,

BRI b2 R R I PR T M 22 Bl 2%, A5 S AR PRIV i D108 =
HenTIALRTEIS IR TR #E (2019 R[], BT EERLR#444R,, 2020, 40
(3):297-307. doi:10.12122/j.issn.1673-4254.2020.03.01.
Chinese Society of Digital Medicine, Liver Cancer Committee of
Chinese Medical Doctor Association, Clinical Precision Medicine
Committee of Chinese Medical Doctor Association, Digital
Intelligent Surgery Committee of Chinese Research Hospital
Association. Clinical practice guidelines for precision diagnosis
and treatment of complex liver tumor guided by three-dimensional
visualization technology(version 2019) [J]. Journal of Southern
Medical University, 2020, 40(3): 297-307. doi: 10.12122/j.
issn.1673-4254.2020.03.01.

[12] %%, EHR, BRI, % 1ICGTOL MRS Laennee A M 1E

BEZEERTOIBRAR BRI ]. v I AR 2R, 2025, 34(1):
88-95. doi:10.7659/1.issn.1005-6947.240673.
Chen J, Wang CR, Cao JH, et al. Application of ICG fluorescence
navigation combined with the Laennec's capsule approach in
laparoscopic left hepatectomy[J]. China Journal of General
Surgery, 2025, 34(1):88-95. doi:10.7659/1.issn.1005-6947.240673.

[13] YLIEAE, PRASIE, 22 At, 55 . JEom S0 ST &3 POUIR IR BipoR

FENF epr g DTSR A o il 2 D). o B AR 2 ks, 2026, 35
(1):88-96. doi:10.7659/j.issn.1005-6947.250468.
Shen ZC, Chen ZY, Xi SH, et al. Application of augmented reality
navigation combined with indocyanine green fluorescence imaging
in laparoscopic resection of central hepatic tumors[J]. China
Journal of General Surgery, 2026, 35(1): 88-96. doi: 10.7659/;.
issn.1005-6947.250468.

http://'www.zpwz.net

[14] H 52, A%, T2, 45 HFSe i fe o idoxt FEHF s o ide e R s

B A2 BTO0 B b i B [0]. b S AN R 2, 2024, 33(7):
1035-1042. doi:10.7659/j.issn.1005-6947.2024.07.002.
Xiao L, Tan S, Long G, et al. Liver parenchyma dissecting-first
method versus hepatic pedicle-first approach in laparoscopic right
hemihepatolobectomy[J]. China Journal of General Surgery, 2024,
33(7):1035-1042. doi:10.7659/j.issn.1005-6947.2024.07.002.

[15] AR2GH, Sl Rk, 55 . B RG IER ICG PO AL T

TR A 5 B B AR M B VIR AR 1T (PR [0, P
e ARk 7, 2025, 34(6):1219-1227. doi: 10.7659/j.issn. 1005—
6947.240644.
Song XC, Ma X, Yang WB, et al. A case report of laparoscopic
anatomical resection of the right posterior segment and right
anterior dorsal subsegment of the liver guided by intraoperative
ultrasound combined with positive ICG fluorescence navigation
(with video) [J]. China Journal of General Surgery, 2025, 34(6):
1219-1227. doi:10.7659/1.issn.1005-6947.240644.

[16] PR, 2%, BREAR, 55 HFUIBRAS I TR IS AR YT e

TR 2 [I]. A AR T Ak AN BR 2%k, 2026, 25(4): 554-559. doi:
10.3760/cma.j.cn115610-20260313-00120.
Lin YT, Luo M, Chen YH, et al. Treatment and prevention key
points of hilar bile duct stricture after hepatectomy[J]. Chinese
Journal of Digestive Surgery, 2026, 25(4): 554-559. doi: 10.3760/
cma.j.cnl15610-20260313-00120.

[17] Ahn KS, Han HS, Yoon YS, et al. Laparoscopic anatomic S4
segmentectomy for hepatocellular carcinoma[J]. Surg Laparosc
Endosc Percutan Tech, 2011, 21(4): el83-el86. doi: 10.1097/
SLE.0b013¢31822462c¢8.

[18] Ho KM, Han HS, Yoon YS, et al. Laparoscopic anatomical segment
2 segmentectomy by the glissonian approach[J]. J Laparoendosc
Adv Surg Tech A, 2017, 27(8): 818-822. doi: 10.1089/
lap.2016.0377.

[19] Kobayashi K, Hasegawa K, Kokudo T, et al. Extended
segmentectomy Il to left hepatic vein: importance of preserving
umbilical fissure vein to avoid congestion of segment III[J]. ] Am
Coll  Surg, 2017, 225(3): e5-ell. doi: 10.1016/].

jamcollsurg.2017.06.001.

[20] Monden K, Sadamori H, Hioki M, et al. Cranial approach to the left
hepatic vein in laparoscopic anatomic liver resections of segment 2
and segment 3[J]. Surg Oncol, 2020, 35: 298. doi: 10.1016/.
suronc.2020.09.007.

[21] Kim JH, Kim H. Pure laparoscopic anatomical resection of segment
4b for hepatocellular carcinoma using the transfissural glissonean
approach[J]. J Gastrointest Surg, 2020, 24(10): 2393-2394. doi:
10.1007/s11605-020-04637-z.

[22] Furukawa K, Haruki K, Onda S, et al. Laparoscopic left ventral


http://dx.doi.org/10.1097/JS9.0000000000000503
http://dx.doi.org/10.5582/irdr.2017.01027
http://dx.doi.org/10.5582/irdr.2017.01027
http://dx.doi.org/10.1089/lap.2016.0357
http://dx.doi.org/10.3760/cma.j.issn.1673-9752.2019.05.001
http://dx.doi.org/10.3760/cma.j.issn.1673-9752.2019.05.001
http://dx.doi.org/10.12122/j.issn.1673-4254.2020.03.01
http://dx.doi.org/10.12122/j.issn.1673-4254.2020.03.01
http://dx.doi.org/10.12122/j.issn.1673-4254.2020.03.01
http://dx.doi.org/10.7659/j.issn.1005-6947.240673
http://dx.doi.org/10.7659/j.issn.1005-6947.240673
http://dx.doi.org/10.7659/j.issn.1005-6947.250468
http://dx.doi.org/10.7659/j.issn.1005-6947.250468
http://dx.doi.org/10.7659/j.issn.1005-6947.250468
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.07.002
http://dx.doi.org/10.7659/j.issn.1005-6947.2024.07.002
http://dx.doi.org/10.7659/j.issn.1005-6947.240644
http://dx.doi.org/10.7659/j.issn.1005-6947.240644
http://dx.doi.org/10.7659/j.issn.1005-6947.240644
http://dx.doi.org/10.3760/cma.j.cn115610-20260313-00120
http://dx.doi.org/10.3760/cma.j.cn115610-20260313-00120
http://dx.doi.org/10.3760/cma.j.cn115610-20260313-00120
http://dx.doi.org/10.3760/cma.j.cn115610-20260313-00120
http://dx.doi.org/10.1097/SLE.0b013e31822462c8
http://dx.doi.org/10.1097/SLE.0b013e31822462c8
http://dx.doi.org/10.1089/lap.2016.0377
http://dx.doi.org/10.1089/lap.2016.0377
http://dx.doi.org/10.1016/j.jamcollsurg.2017.06.001
http://dx.doi.org/10.1016/j.jamcollsurg.2017.06.001
http://dx.doi.org/10.1016/j.suronc.2020.09.007
http://dx.doi.org/10.1016/j.suronc.2020.09.007
http://dx.doi.org/10.1007/s11605-020-04637-z
http://dx.doi.org/10.1007/s11605-020-04637-z

1 FHEFEEENAT BRI MR RN F ARG BFAYLE R Uhm FLLE 247 1363

hepatic segmentectomy (with video) [J]. Surg Oncol, 2021, 37:
101571. doi:10.1016/j.suronc.2021.101571.

[23] Urade T, Kido M, Kuramitsu K, et al. Standardization of
laparoscopic anatomic liver resection of segment 2 by the
Glissonean approach[J]. Surg Endosc, 2022, 36(11): 8600-8606.
doi:10.1007/s00464-022-09613~z.

[24] Liu Y, Peng Y, Wei Y. Pure laparoscopic anatomic resection of liver
segment 4 with middle hepatic vein involvement using indocyanine
green fluorescence staining[J]. Ann Surg Oncol, 2024, 31(2):1271.
doi:10.1245/s10434-023-14559-0.

[25] Hayami S, Ueno M, Miyamoto A, et al. Laparoscopic anatomical
resection of segment II: left lateral section-flip up method to safely
and effectively encircle the Glissonean branch and expose the left
hepatic vein (with video)[J]. Updates Surg, 2024, 76(1):305-307.
doi:10.1007/s13304-023-01629-x.

[26] 3z B, SR, F3CIL . IR B ) PRI LB DI BR A ¥7 20 I DX

P P RS 285 A T PR AR [, PR BSR4, 2024, 36(1):26-
30. doi:10.11952/j.issn.1007-1954.2024.01.005.
Nie YG, Cheng W, Wang WE. Laparoscopic anatomical segment
I hepatectomy for the treatment of regional intrahepatic bile duct
stones in the left liver[J]. Journal of Hepatopancreatobiliary
Surgery, 2024, 36(1): 26-30. doi: 10.11952/j. issn. 1007-
1954.2024.01.005.

[27] T ISR R B 2 23 SR MR Tl 22 B3 2%, (AR ARl
EVHERTZE A2 R FAR T I BR T AR E TR S AR
T R (2023 B ] HARTEALAMRHIRE, 2023, 22(7):810~
823. doi:10.3760/cma.j.cn115610-20230714-00410.
Hepatopancreatobiliary Surgery Committee of Chinese Research
Hospital Association, Editorial Board of Chinese Journal of
Digestive Surgery.Chinese expert consensus on surgical procedures
and technical standards of laparoscopic anatomic liver resection
(2023 edition) [J]. Chinese Journal of Digestive Surgery, 2023, 22
(7):810-823. doi:10.3760/cma.j.cn115610-20230714-00410.

[28] Pattaro G, Fuks D, Tranchart H, et al. Laparoscopic left liver
resections: how far can we go [J]. Surg Endosc, 2017, 31(12):5303~
5311. doi:10.1007/s00464-017-5606—x.

[29] Kobayashi K, Kawaguchi Y, Arita J, et al. Parenchyma-sparing
liver resection for hepatocellular carcinoma in left lateral section is
associated with better liver volume recovery[J]. HPB (Oxford),
2018, 20(10):949-955. doi:10.1016/j.hpb.2018.03.020.

[30] Tanioka N, Seo S, Kawanishi Y, et al. Precise anatomical resection
of the left lateral section using extrahepatic glissonean approach
and fluorescence guidance[J]. Anticancer Res, 2025, 45(12): 5689~
5695. doi:10.21873/anticanres.17902.

[31] B4 A, WIDIAR, XU2% . A AN T B2 I 22 b it DT BR A - B 71 451

W5 PRISE FHARIE [J]. 75 BERLR 2724z, 2011, 31(4):737-740. doi:
10.12122/j.issn.1673-4254.2011.04.043.
Zhao GD, Hu MG, Liu R. A modeling method for laparoscopic left
lateral segment liver resection: report of 71 cases[J]. Journal of
Southern Medical University, 2011, 31(4):737-740. doi: 10.12122/;.
issn.1673-4254.2011.04.043.

[32] TRAte, Wl BRI TE, S5 . 2o A i 7 e 0 I S4 Beb bR

AR AT, A TE AR 24K, 2025, 24(12):1560-1565.
doi:10.3760/cma.j.cn115610-20251114-00690.
Xu WH, Yang Z, Chen SD, et al. Optimization of liver S4
segmentectomy based on the anatomical characteristics of left
hepatic pedicle[J]. Chinese Journal of Digestive Surgery, 2025, 24
(12):1560-1565. doi:10.3760/cma.j.cn115610-20251114-00690.

[33] Ohkubo M, Nagino M, Kamiya J, et al. Surgical anatomy of the
bile ducts at the hepatic hilum as applied to living donor liver
transplantation[J]. Ann Surg, 2004, 239(1): 82-86. doi: 10.1097/01.
s1a.0000102934.93029.89.

(ALtptt  £0E)

AR5 AR B, BT, WA T, &5 BT 72 f PRI B
PIBRIG FA 7 305 BT ARIHEE R - SCHRps BN A A3 AT (], v 8
A BE Ze L 2026, 35(7): 1355-1363. doi: 10.7659/j. issn. 1005—
6947.260326

Cite this article as: Li WN, Luo Y, Chen HY, et al. Surgical
approaches and perioperative outcomes of laparoscopic anatomical
segmentectomy of the left hepatic lobe: a literature-based case
summary analysis[J]. Chin J Gen Surg, 2026, 35(7): 1355-1363. doi:
10.7659/1.issn.1005-6947.260326

http://www.zpwz.net


http://dx.doi.org/10.1016/j.suronc.2021.101571
http://dx.doi.org/10.1007/s00464-022-09613-z
http://dx.doi.org/10.1245/s10434-023-14559-0
http://dx.doi.org/10.1007/s13304-023-01629-x
http://dx.doi.org/10.11952/j.issn.1007-1954.2024.01.005
http://dx.doi.org/10.11952/j.issn.1007-1954.2024.01.005
http://dx.doi.org/10.11952/j.issn.1007-1954.2024.01.005
http://dx.doi.org/10.3760/cma.j.cn115610-20230714-00410
http://dx.doi.org/10.3760/cma.j.cn115610-20230714-00410
http://dx.doi.org/10.1007/s00464-017-5606-x
http://dx.doi.org/10.1016/j.hpb.2018.03.020
http://dx.doi.org/10.21873/anticanres.17902
http://dx.doi.org/10.12122/j.issn.1673-4254.2011.04.043
http://dx.doi.org/10.12122/j.issn.1673-4254.2011.04.043
http://dx.doi.org/10.12122/j.issn.1673-4254.2011.04.043
http://dx.doi.org/10.12122/j.issn.1673-4254.2011.04.043
http://dx.doi.org/10.3760/cma.j.cn115610-20251114-00690
http://dx.doi.org/10.3760/cma.j.cn115610-20251114-00690
http://dx.doi.org/10.1097/01.sla.0000102934.93029.89
http://dx.doi.org/10.1097/01.sla.0000102934.93029.89
https://dx.doi.org/10.7659/j.issn.1005-6947.260326
https://dx.doi.org/10.7659/j.issn.1005-6947.260326
https://dx.doi.org/10.7659/j.issn.1005-6947.260326
https://dx.doi.org/10.7659/j.issn.1005-6947.260326

