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Application of liver hanging maneuver in associating liver
partition and portal vein ligation for staged hepatectomy
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(Department of General Surgery, Xiangya Hospital, Central South University, Changsha 410008, China)

Abstract Objective: To investigate the efficacy of using liver hanging maneuver (LHM) in associating liver partition and
portal vein ligation for staged hepatectomy (ALPPS).
Methods: The clinical data of 4 patients with primary liver cancer undergoing ALPPS procedure were
retrospectively analyzed. Of the patients, 3 cases had tumor in the right lobe and one case in the caudate lobe. All
patients underwent first-stage operation of in situ splitting of the liver parenchyma and right portal vein ligation
guided by LHM, and a second-stage of complete tumor removal.
Results: In all the 4 patients, the prior hepatic transection, hanging tape positioning and second-stage liver resection
were performed successfully. In the first-stage operation, the operative time was 195-273 (232.2+35.3) min,
intraoperative blood loss was 420-1 210 (735+344.3) mL, and bile leakage occurred in one case; in the second-
stage operation, the operative time was 98-186 (139.5£36.6) min, and intraoperative blood loss was 100-320
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(197.5£95.3) mL. No operative death occurred. The patients were followed-up for 3 months, at which time
3 patients were in good condition, and one patient had died of recurrence 2 months after operation.

Conclusion: LHM is effective for inferior vena cava protection and clear exposure of the intrahepatic blood

vessels and ductal system, so it can be routinely used in ALPPS procedure.
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Figure 1 Preoperative image data of the 4 patients
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A: CT images; B: Three-dimensional reconstruction (red portion showing the tumor)
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Table 1 Clinic data of 4 patients

15 PR K g BRI BE 1 BE2 B3 B 4
Ay (%) 41 42 49 55
531 5 B 5 5
AHf AFP ( ng/mL) — 21.34 224 432.6
HBV DNA ( copies/mL ) <1000 1.47 x 10° 2.32 % 10* 8.36 x 10
R " " H "
i o7 B i A RITEE R Vel
fihga % H 14 14 24~ EZ0
M AR v G G "
MR/ (mm ) 36 x 43 x 55 135 x 108 x 122 49 x 54 x 65 90 x 71 x 160
— IR AT AR AR B A,

FIAEREL / BrfE AL AR Y 20.2% 29.7% 26.6 % 29.2%
FHFAERL (em’) 504 1495 930.7 1051.2
ZERFAFL (em®) 250 381.4 326.3 368.7
AT (em’) 46 723.4 223.6 465.3
— IR G AR PEA
— AR JEIHE] (d) 7 — 8 5
Tl HFEAREL /Ao AR AR D 34.4% — 344 9% 31.7 %
FHFAFL (em’) 681.8 — 822.4 876.9
ZERFAFR (em®) 425.6 — 4222 401.2
AR AR (em’) 423 — 221.7 596.0
THARFT AR R BITAL
— IR JEHHA] (d) 10 7 12 11
T A AART / BRafE PR 38.4% 41.2% 36.7% 44.1%
FHHATR (em’) 657.7 1414.9 810.4 749.6
ZERFARFL (em®) 4752 528.8 449.7 557.5
AR AR (em’) 27.6 529.8 228.5 658.2
—HiFAR
FARBE (min ) 195 249 273 212
i (ml) 420 1210 750 560
Hreanrdn (U ) 0 3.0 0 0
HilZE (mlL) 0 200 0 0
IR AE I JE RS I G
TR
FAHBE (min ) 98 186 145 129
HinE (ml) 150 320 100 220
Hrve4s RBC (U) 0 1.0 0 0
Fm3E (mL) 0 0 0 0

ARJ5 AFP (ng/mL) 3.42 10.34 433 224

ENEL) {dAE izda {dAE "R

1) ARMEFIEAR 1237.5 em’

Note: 1) The standard liver volume is 1 237.5 cm’
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Figure 2 Application of LHM in the first-stage of ALPPS

A: PSRRI B: MCERRBIRGENTAT; C: A T EWRERITAS; D

A: Retrohepatic tunnel creation; B: Hanging tape positioning; C: Superficial

liver transaction using high intensity focused ultrasound; D: Exposure of the intrahepatic vessels using cavitron ultrasonic surgical

aspirator; E: Liver transection by lifting the liver with a tape (yellow portion indicating the liver transaction line); F: In situ splitting of

the liver parenchyma
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