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Application of laparoscopic anatomic hepatectomy using extra-
Glissonean approach combined with ICG fluorescence negative
staining in treatment hepatolithiasis (with video)

LIU Ling, XIAO Yao, SHENG Langqing, ZHANG Qi, ZHOU lJixiang, LIU Gang, LI Xiaoli, ZHAI Denggao,
LIN Ling, WAN Xiaoping, GONG Liansheng, LI Nianfeng

(Department of Biliary Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract

Background and Aims: Hepatolithiasis is one of the most common digestive system diseases, which
can progress to liver cirrhosis, biliary tract infection, liver abscess, and even cholangiocarcinoma.
Hepatectomy remains the thorough treatment method for hepatolithiasis. In recent years, with the
advancement of technology, laparoscopic surgery has gradually replaced open surgery due to its
superiority in short-term therapy effects. However, compared to hepatobiliary tumors, the inflammation,
edema, and adhesion caused by hepatobiliary stones make the surgery more difficult. Therefore, it is
necessary to find a simple and reliable surgical approach. Recently, with a renewed understanding of
liver anatomy, laparoscopic extra-Glissonean anatomic hepatectomy has become widely used in liver
tumors, and there have been reports confirming that its combination with indocyanine green (ICG)
fluorescence negative staining technique can enhance the efficiency and precision of surgery. However,
its application in hepatolithiasis has been rarely reported. Here, the authors summarize and compile their
recent experiences applying the extra-Glissonean approach combined with ICG fluorescence-negative
staining in treating hepatolithiasis.

Methods: The clinical data of seven patients with hepatolithiasis treated in the Department of Biliary
Surgery of Xiangya Hospital, Central South University, from February 2022 to April 2023, were
retrospectively analyzed. Based on the medical history, clinical symptoms, and preoperative imaging
data, all patients exhibited indications for liver resection. Six patients underwent left hepatectomy, and
one underwent right posterior lobectomy. Intraoperatively, fluorescence laparoscopy was employed.
Under low central venous pressure and total hepatic inflow occlusion, anatomical landmarks on the liver
surface (including the Arantius plate, cystic plate, umbilical plate, and Glissonean pedicle of the caudate
process) and the Laennec's capsule were utilized to dissect the target hepatic pedicle anatomically. After
occlusion, ICG was injected into the peripheral veins, resulting in ischemia/resection demarcation lines
on the liver surface. Then, an anatomic hepatectomy was completed with intraoperative exposure of the
hepatic vein. In some patients, bile duct incision and intraoperative cholangioscopy were additionally
performed to enhance stone clearance rates.

Results: All seven patients successfully underwent liver resection surgery, and postoperative specimens
were dissected to examine and confirm the status of the removed stones. Five patients underwent
choledocholithotomy and intraoperative choledochoscopy after liver resection. Intraoperative blood loss
ranged from 100 to 600 mL, with an average of (314.3£211.6) mL. No severe complications (Clavien-
Dindo grade III-1V) occurred. Except for one patient who was hospitalized for 24 d due to postoperative
bile leakage and wound infection, the length of postoperative hospital stay in the remaining patients
ranged from 7 to 9 d, with an average of (8.5+0.8) d. Postoperative abdominal ultrasonography, T-tube
cholangiography, or MRCP examination revealed complete stone clearance in 6 patients, and in

1 patient, the stones were completely removed after an additional postoperative choledochoscopic
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lithotomy. Pathological examination results for all cases indicated hepatolithiasis and cholangitis, with no

evidence of canceration.

Conclusion: The application of laparoscopic extra-Glissonean anatomic hepatectomy combined with

ICG fluorescence-negative staining in patients with hepatolithiasis is safe and feasible. Its effectiveness

and superiority still require further validation through controlled studies with expanded sample sizes and

enriched clinical data.
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CLC number: R657.4

Cholelithiasis; Bile Ducts, Intrahepatic; Hepatectomy; Laparoscopes; Indocyanine Green

JF MBS 25 A 0 R T AR W Memd W, AT 3 &
ik 30%~50% . AEFH T E AL T AR MK, Hit—
Ak JET RO AL . IHE R . BRI, x|
B RS AR M IR 4 A B9YR T T R AR T
SETIIFRCA . HIEGRCA . im0
VB (endoscopic sphincterotomy , EST) et 38
FL3k Bk 7K (endoscopic papillary balloon dilation ,
EPBD) M £ . £ B ZF MR GE B I A
(percutaneous transhepatic choledochoscopic lithotomy ,
PTCL) . BFUIER . Forb BFODBR B O J2 fe A 25 i iR
7T B, MU A MTERE, R R TR’
7 Y B R 22 A B BT, AR T RE A G kA R
MG A1 52 4 A0 2R 3CHk, TR BR 6 7 T I
EHEANIRMEIGT o () JF X EPESS T2
ARt dedl . BeBh . MBI UR . SOERHIE s (2) AF
- 5 T B A XE LU Y sE MR 45 415 (3) IF A
HEAE &5 A1 5 O 0 o P R RE AR PR A 5 (4) R BR T —
W F FF PN ELAE &5 40 OF A e PR ks (5) AP A
SiAIF IR A TR (6) B LA b B0 Y [ B
Xf O 7 IE A B 28 LA B wE LA RO Y &5
AUy T R A ) B R A R T S IR
ERIT DAL BB, BRI S5 4 5 T ZE AR
A IFJE W, BRRT RE AE 4 A SR O A 2RI
FE S RN N W S D R S i o 3
H o WA S RBOR BB R, IR B T I IBR A
7 TR AE &5 4 45 2 7 OBOR B Z B AT, IESEH T
B G TP T AR TR L 4R T AR BE (R
FARW A, HIFAZ 0 FARPCR (4500 ER=F
I RAE Je H ) T

M B U0 B3k 2 DA A g ) R AR SN A )
Ty vk, H A AE B8 45 40 J7 T LA o A O
BN E, HENESHPIEE | SikERZ, K

© WA )3 of [ FF I F A EPTA

PR A R I A 58 A i ok, g g O, B
TFEARKE, mHRZHEMBESORELRT T
ZWFA, FRIRTFARPT 2B RS % 98 RE K Mo {8
TR g 0 5T hm PR A PR ok T AT S A B A1 S RT R
M R, AR, X Laennec Y FF 1A
U 055 3 A0 A ) Y SE AR MR AR B g R, ARV IR
Bt 14 (81 ot 1 1ifs R A 92 PR 52, FE R 7 I B b 9 T
T, 3 A A ) AE X T 3 A ) S 2 A . )
IF W1 T A B A 2 DT BR 9 — A OC B H R
AR AN e I e RIS Y, 2
TE IR 25 30y I RE AL i s 20 T o

FHFT AL, WML (1CG) FOL B Bt
UESE S — M e A IR g ok, B TR
o U I TE 45 4 B Y D20, 2008 4F, Aoki
SRV R TR IZ BRI T T OR IR R PO Be il
ARG . 2012 4F, Ishizawa 481213 S0 38 T IR 52
OIS G TE G R S Je U ME . SO0 TE e ik
RIKF 1CG 1 WAE B 51 T T S0 AR BE A 171 i bk 43
Sl SRS B R, E TR BRI
B, HXE AR S5 1 2 K 7 F B R K A B Y
BER o B g vk BIVKE H bR I PR S, JE o A R
KA TCG B, 1 55 JFF Sk 532 17 7 2 U0 B 9 JHF B i
HIFMARREZW Y, E&E N TIKE B . F
M SR R UDBRY W TR A BB iR R R B 4K TS 4
VAT A T — 2H U 98 ) 5 1), Tk S S R T
T A1 ik ) 45 5 1CG 52010 Sz G AR BT HA At 350 1 D B
B 194 By 700 B bR LR B, R —
2z 2T AT A HOAR (B2 7E I H A8 45 0 5 T A L
FHEEA B . 2535 A1 BME 23 B 3 1 4F > 52t 8 s B
T B MM T BR 45 5 1CG 58 I G AR 1) f8
BORE, DU A il R 4R 52

http://www.zpwz.net



s X, FEEEGE TEINEF MRS G ICGTROE R R E MBS H Gy PR A (AR 1221

1 ABEFE

1.1 —RER

(5] JB5 P 3 A 2022 4F 2 H —2023 4F 4 A7E Pk
279 HE = e A A0 B DR IR A 25 A A B O H7 2
AT VIR TR0 7 68 3 . MR8 8 R AT AR 2
o M R AR . MRAE, S5AE IR, BTA A
BT, Ob A (EPgs A e v T 1 b a0 45 4 R 18
A3 A5 I JR 0 IR 25 4 R s IR B A ), R A
VIBR 4 RN BBH AR R 33~66 %, P15 (524 +
99) %; BH1H, LHoell; MIRFARSH, P

WFAR 26 (53502 Py AL D) B+ 10 54 U] JF BUA
AR BR+ 0 N5 A ) 5 TR I7 X453 518 &2
FRFIBR (6 f) . AAFEM YRR (1), Hop
5 1) £ o AE HF YT 5 A7 RSV U0 T + IR 8% 18 A B
1 A B3 I BE Child-Pugh ¥ A %, A
2 975 191 U0 I R BRI AN 8 2 AR B 50% , UK H R
ARHE1TICG 15 min iy B % (ICG R15) faé. A
BEYAREPEFEA, THOHEL, &
HRYFEANE DL 1. ARBFFE T R RS A
PR B fe P2 L st (b5 . 202002023) .

F1 THIBEHERER

Table 1 The basic information of the 7 patients
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Figure 1 The layout of laparoscopic operating holes (1: Camera device insertion hole; 2: Main operating hole of the operator;

3: Auxiliary operation hole of the operator; 4: Main operation hole of the assistant; 5: Auxiliary operation hole of

the assistant)

operating holes of laparoscopic left hemihepatectomy
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A: The layout of operating holes of laparoscopic right posterior lobectomy of liver; B: The layout of

A FFEMOIRR; B: Z2PATUIER

Laparoscopic anatomic hepatectomy by extra-glissonean approach combined with ICG fluorescence negative

A: Right posterior lobe resection; B: Left hemihepatectomy
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Figure 2 Anatomy of the Glisson sheath during right posterior lobectomy of the liver
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liver, the cross-section of the liver showing the exposure of the right anterior Glisson sheath and the right hepatic vein
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Figure 3 Anatomy of the Glisson sheath during left hemihepatectomy

A: Exposing the hilar plate; B: Separating the left and

right Glisson pedicle through the gap between the Glisson sheath and the Laennec's capsule in the hilar plate; C: Separation

on the ventral side of the Arantius plate and the dorsal side of the left Glisson pedicle, ultimately communicating with the

opposite side; D: Entire separation of the left Glisson pedicle
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Figure 4 Exposure of hepatic veins during surgery

A: The CT scan of the patient with right posterior lobectomy showing the

stones adjacent to the right hepatic vein; B: Exposure of the right hepatic vein during right posterior lobectomy; C: On a CT

picture of a patient undergoing left hemihepatectomy showing a cystic dilated bile duct adjacent to the middle hepatic vein;

D: Exposure of the middle hepatic vein during left hemihepatectomy
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Figure 5 Exta-Glissonean anatomic hepatectomy combined with exploration of the intrahepatic bile duct

A: Exposing the

sagittal branch of Glisson sheath; B: Locating the bile duct inside the sheath and making an incision for stone removal;

C: Removing all stones from the bile duct and conducting careful examination or even choledochoscopic exploration;

D: The cutting surface of the liver showing absence of the left lateral lobe, and suturing and closing the remnant bile duct
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