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Total hemihepatic vascular exclusion versus Pringle maneuver in liver resection for hepatocellular carcinoma: a

randomized controlled trial
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[Abstract| Objective To evaluate the clinical value of total hemihepatic vascular exclusion (THHVE) for liver resection
in hepatocellular carcinoma (HCC) patients and its effect on tumor recurrence, metastasis and patient survival. Methods
Consecutive patients who were scheduled for elective hepatic resection were screened and allocated randomly to THHVE and
Pringle maneuver groups. The total intraoperative blood loss, blood loss during transection, blood transfusion rate, operation
time, vascular clamping time, complication, mortality, postoperative hospital stay, postoperative liver function index, overall
survival time and disease-free survival time were analyzed and compared between the two groups. Results From Aug. 2011 to
Aug. 2013, 143 patients were eligible and were analyzed, with 71 in THHVE group and 72 in Pringle group. Baseline data
were similar between the two groups. Total blood loss (250. 0 [150. 0-400. 0] mL vs 350. 0 [ 200, 0-637. 5] mL,P<C0. 001) and
blood loss during hepatic transection (100. 0 [50. 0-200. 0] mL vs 215. 0 [100. 0-380. 0] mL,P<C0. 001) in the THHVE group
were significantly less than those in the Pringle group. The vascular clamping time in THHVE group was significantly longer
than that in Pringle group (27. 0 [20. 0-31. 0] min vs 20. 0 [16. 0-24. 0] min, P<C0.001); the serum ALT levels (P<C0. 05) on
postoperative day 1, 3, 7 and the serum total bilirubin levels (P=0. 013) on postoperative day 7 in the THHVE group were
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significantly lower than those in the Pringle group, and the serum pre-albumin level was significantly higher in the THHVE
group than that in the Pringle group on postoperative day 7 (P=0. 038). The incidence rate of postoperative complication in
THHVE group was significantly lower than that in Pringle group (21. 1% vs 37.5%,P=0.032). The overall survival time in
THHVE group was significantly longer than that in Pringle group (P=0. 036). Multivariate analysis by the Cox proportional
hazard regression model showed that THHVE was one of the independent factors affecting overall survival, and the death risk
of the patients in THHVE group was 47. 6% that of the patients in Pringle group. Conclusion THHVE is a safe and effective

method in liver resection for patients with HCC, and the method is associated with less intraoperative bleeding, better postoperative liver

function recovery, lower incidence rate of complication and better overall survival compared with Pringle maneuver.
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Fig 1 Surgical procedures of THHVE
A: A 5-mm-diameter rubber tube with two 8 Fr urinary catheters (Tape A and Tape B) bond together and it was seized with the clamp and
pulled down through the retrohepatic space. B: Tape A was passed between the right and left Glisson’s pedicles and was pulled upward to wrap
around the liver. It was clamped during parenchymal transection for suspension and occlusion of the communicating blood between the right and
left hemiliver. Tape B was pulled to right when performing right hepatectomy to wrap around and to occlude the RHV, the short hepatic veins
along the right side of the retrohepatic IVC and the inferior right hepatic vein. C: An 8 Fr urinary catheter (Tape C) was pulled between the
right and left Glisson’s pedicles and wrapped around the right or left branch of portal pedicle. The 3 pictures above were real operation, and the

below were sketch maps. THHVE.: Total hemihepatic vascular exclusion; RHV: Right hepatic vein; IVC: Inferior vena cava
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Tab 1 Clinical and pathologic data of patients in two groups

Index THHVE group N=71 Pringle group N=72 P value
Male/female n/n 66/5 65/7 0.563
Age (year), x=ts 51.1+11. 4 51.8+11.3 0. 704
a-Fetoprotein™400 pg/L n( %) 33(46.5) 31(43. 1D 0. 681
Hepatitis B surface antigen(-+) n(%) 66(93.0) 67(93. 1) 0.982
Anti-HCV(+) n(%) 1(1.4) 2(2.8) 0. 990
HBV DNA(+) n(%) 24(33.8) 28(38.9) 0.527
Total bilirubin cg/(pmol « L™1), x5 14.6+6. 3 15.54+9.1 0. 460
Alanine aminotransferase zp/(U « L71), 7=£s 38.8420.7 39.4+18.0 0. 863
Pre-albumin ps/(mg « L™ 1), s 232.8460.5 229. 8454, 2 0. 760
Tumor size d/cm, 7=+s 7.8+3.0 7.3%+3.1 0. 376
Multiple tumors n( %) 6(8.5) 4(5.6) 0.726
Surgical margin==1 em n(%) 38(53.5) 42(59.7) 0.562
With naked-eye tumor vascular invasion n( %) 16(22.5) 14(19. 4) 0. 650
With microscopic tumor vascular invasion 7( %) 23(32. 4) 26(36. 1) 0. 640
Liver cirrhosis n( %) 26(36.6) 22(30.6) 0. 443
Chronic active hepatitis 7( %) 30(42. 3) 3244, D 0.792

THHVE: Total hemihepatic vascular exclusion; HCV: Hepatitis C virus; HBV: Hepatitis B virus
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Tab 2 Intraoperative data of patients in two groups

Index THHVE group N=71 Pringle group N=72 P value
Extent of hepatic resection n( %) 0. 956
Right hemihepatectomy 21(29.6) 19(26. 4)
Right hemihepatectomy+caudate lobectomy 3(4.23) 2(2.78)
Resection of Z=3 segments of right sided liver 7(9. 86) 6(8.33)
Resection of 2 segments of right sided liver 31(43.7) 35(48. 6)
Left hemihepatectomy 9(12.7) 10(13.9)
Total blood loss V/mL, median(interquartile range) 250. 0(150. 0-400. 0) 350. 0(200. 0-637. 5) <0. 001
Blood loss during transection V/mL, median(interquartile range) 100. 0(50. 0-200. 0) 215. 0(100. 0-380. 0) <20. 001
Patients requiring blood transfusion 7( %) 8(11. 3) 15(20. 8) 0. 120
Operation time #/min, median(interquartile range) 142. 0(120. 0-159. 0) 135. 5(119. 3-150. 8) 0. 282
Clamping time #/min, median(interquartile range) 27.0(20.0-31.0) 20.0(16. 0-24. 0) <0. 001

THHVE.: Total hemihepatic vascular exclusion
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Tab 3 Postoperative data of patients in two groups

Index THHVE group N=71 Pringle group N=72 P value
Overall complications (%) 15(21. 1) 27(37.5) 0.032
Total minor complications(grade [ -1 ) 13(18. 3) 23(31.9) 0. 060
Total major complications(grade [[-V ) 2(2.8) 4(5.6) 0. 689
Type of complications n(%)
Intra-abdominal hemorrhage 2(2.8) 4(5.6) 0. 689
Bile leakage 2(2.8) 1(1. 4) 0. 990
Massive ascites 7(9.9 12(16.7) 0. 230
Massive pleural effusion 12(16. 9) 17(23.9) 0.318
Wound infection 3(4.2) 2(2.8) 0. 987
Pulmonary infection 2(2.8) 2(2.8) 0. 622
Hepatic failure 0€0.0) 1(1. 0. 994
Postoperative hospital stay ¢/d, median(interquartile range) 12.0(10. 0-14. 0) 13.0(11. 0-15. 7 0.071

THHVE: Total hemihepatic vascular exclusion
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Tab 4 Postoperative liver function of patients in two groups

Tts
Index THHVE group N=71 Pringle group N=72 P value
Total bilirubin cg/(pmol « L™1)
Day 1%t .5+14.6 29.64+13.9 0. 648
Day 3 5.3+17.6 38.5+16.4 0. 260
Day 7t L7111 30.3415.2 0.013
Alanine aminotransferase zp/(U « LL71)
Day 1% .81+292.0 1 014, 34497.9 0. 001
Day 3 .3+221.5 546.14273.0 0.014
Day 7t .3176.8 164. 7482.0 0. 004
Pre-albumin pp/(mg « L™1)
Day 1% 5.6+£37.2 162.0438.7 0. 567
Day 3 .1£38.6 94, 6+25.7 0. 415
Day 7t 3.94£37.2 92.4427.9 0. 038

THHVE: Total hemihepatic vascular exclusion
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Fig 2 Overall survival (A) and disease-free survival (B) of the patients in the two groups

THHVE: Total hemihepatic vascular exclusion
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