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Abstract

Key words

Background and Aims: Laparoscopic anatomical liver segmentectomy has been widely applied in the
surgical treatment of hepatic tumors due to its safety, feasibility, and effectiveness. The combination of
indocyanine green (ICG) fluorescence-guided positive staining and intraoperative laparoscopic
ultrasound has become an important technique for precision liver resection, particularly in accurately
delineating hepatic segment/subsegment boundaries and achieving negative surgical margins. This study
reports a case of anatomical resection of the right posterior segment and the dorsal subsegment of the
right anterior segment of the liver, guided by laparoscopic ultrasound combined with ICG positive
staining, to evaluate its clinical feasibility and outcomes.

Methods: A retrospective analysis was conducted on an elderly female patient with a hepatic space-
occupying lesion who underwent laparoscopic anatomical resection of the right posterior segment and
right anterior dorsal subsegment using intraoperative ultrasound combined with ICG fluorescence-guided
positive staining.

Results: Preoperative three-dimensional reconstruction revealed that the tumor was located in the right
posterior segment and right anterior dorsal subsegment. Intraoperatively, under laparoscopic ultrasound
guidance, the anterior-ventral branch of the right portal vein was punctured and injected with ICG to
achieve precise staining of the right anterior-ventral subsegment. The resection was performed along the
fluorescent boundary, enabling accurate anatomical removal of the targeted liver segments.
Intraoperative blood loss was approximately 100 mL without transfusion. Pathology confirmed a
moderately differentiated small-duct type intrahepatic cholangiocarcinoma with negative margins (R,
resection). The patient recovered well and was discharged on postoperative day 19. Follow-up CT at
6 months showed no evidence of recurrence.

Conclusion: During anatomical resection of the right posterior segment and right anterior dorsal
subsegment of the liver, laparoscopic ultrasound combined with ICG fluorescence-guided positive
staining can accurately define segmental boundaries, enhance surgical safety, and ensure complete tumor
resection, thus offering significant value in achieving R, resection.

Liver Neoplasms; Hepatectomy; Laparoscopes; Indocyanine Green
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Figure 1 Preoperative CT images

A: A low-density lesion is observed in the right posterior segment of the liver on plain scan;

B: During the arterial phase of contrast-enhanced scan, the lesion shows peripheral rim enhancement; C: In the portal

venous phase, the peripheral rim enhancement persists; D: In the delayed phase, the rim enhancement becomes less

pronounced

1.2 FAAR

A 191 JHF JE 3 Bk R F H A 86 5% T 4y Bok
= Y A A R W R T R B, R A
ik, anSEE B R ARG, T PIBR A I EE IR T
e B AR 0 B o A FFRE AR 2 026.24 em?,
A FAREL 1 17323 em®, JF A3 5 BE AL A Wi 00 B
1) AR 874.66 em®, VIBRAT P, Fbl 43 JH k4R R
2 (5 bR o BT R B0 42.1% . VIR BT A 5 B b A5 T
0B E A MR R 2 bR v R E A R Y
56.8% . FILBIEALG, [FIEARJS R BT 2 0T
R, RAIFA Ja B R A an s B V1B, A R
WA OB . RAT, B0H bR TR, )
JE SRR A, fr IR T KR R Ok ] #R K A S S,
JFF I 37 A BF A bk (11 2) o AR ) 5] S 4
ARXE A i A B 1 K AT 2R R OT A ICG, IE
e L G, R R A 1 5 R A Sy
LR EAT IE R0 43 B WT B, HEAT A R B RN AT
00 B D1 B

1.3 FATE

JBR PR 280, AR I S o AR 1 A0 i
T, M B ARR R R . FERES L5 1 em A0
T IO R/ND T, AE WS AL, AR H AR
FL 43 BUAE T A7 O R AT £ I 2% T 1 em b A0 A 0 45 B
ST 2 em &b o BY T A9 35 4 £L I 50 51 452 T &1
RE A em b, LSS AL 5 il B AL % 28 1Y
SR ZE 0.5 em &b o JeATIE IS RAT , bR 26 I E Y
L, WA AW, I8 K UL B B AR A
JC W 5 s B, B U AT A e B RO T B
VIGR AR . 456 FARM =4 Ed . Wi CT, FEEEK
BE G S AT AT E ] R KO 4 o SR, 2%
8 HE 7 0.025 mg/mlL ICG, F:iF § 29 6 mL, 7E2¢%
J I 5 T R L A R B e £, MR 1CC e
NRAREE YL, BIARICVIBRA A, BT
TUEA B Wy, DLEE 7 T 40 8 O B W I R B . Sk
R, AERFEE ], BESEIFEWITF
S5 RS AT, VA T R KO 2 Bk

http://www.zpwz.net



1222 HE TR

UGBS

5 34 45

Oy ) A, 2L IR U U I S bk SCH AN oy
S, PR — AR, AEVOL AT, A A
J1is 3 DR ic M2, IWIFRERS o7 C2 i)
) EJ5 G BB WA, UIIF I 2 W 4 15 A
JFEm, HEESBEE N, DEETEH NS
UL A BTk, S BT A S B A I BERY
SRR, PR WA SR S =, g
B IEALRF VIR, o G ad 22 B 2 T AE S BOUMR R

Uie 75 1) b R A SO B I B A AR R o e R I
BOUAS/NIIE, B2 AR H AR AU o
UG A B T I 8 A AT A IR e . A BRI
U £ D) vl B b i 20 A T A BRI T A AR T
Dl & oA, dd A DA LS %
RS, R BT A TR AR ORI 2D A AT TN
ML BEINTCE T, S M T A B R LT R Y
o, PRSI 3 5H 1.

I Tk A A
TE4FICG

Ik A )G S0 3

AT
A T

I kAT SR S5 S

FiE B
IV IAT B0
HESHICG D

A B

B2 ARAIZHEBERE A WELLTIAER, BWAAEK: B: fEI#IKAE S C: MR ENE#E DK D: B
T TR bR TR 4553 5

Figure 2 Preoperative three-dimensional reconstruction images A: The tumor is located in the right posterior segment of the

liver, adjacent to the right hepatic vein; B: Tumor-bearing posterior branch of the right portal vein; C: Tumor-draining

hepatic vein; D: Simulated puncture of the anterior-ventral branches of the right portal vein
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Figure 3 Intraoperative photographs A: Puncture of the anterior-ventral branch of the right portal vein under laparoscopic
ultrasound guidance; B: Pre-resection line marked based on the ICG fluorescence-stained boundary; C: Dissection of the
right posterior segment pedicle using a laparoscopic stapler; D: Right hepatic vein; E: Full exposure of the retrohepatic
inferior vena cava and division of the Makuuchi ligament, with complete resection of the right posterior segment and right

anterior dorsal subsegment; F: Cut surface of the remnant liver
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Video 1 Laparoscopic anatomical resection of the right
posterior segment and right anterior dorsal
subsegment of the liver guided by puncture-based

positive ICG fluorescence navigation
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Figure 4 Postoperative specimen and pathological findings
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A: Gross appearance and cross-sectional view of the surgical

specimen; B: HE staining (x40) shows intrahepatic cholangiocarcinoma (small duct type, moderately differentiated) in the

right posterior segment, with negative surgical margin (-)
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