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Comparison of using infrahepatic inferior vena cava clamping
versus controlled low central venous pressure in complex
hepatectomy
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Abstract Objective: To compare the safety and efficacy of using infrahepatic inferior vena cava (IIVC) clamping and
controlled low central venous pressure (CLCVP) technique in complex hepatectomy.
Methods: The clinical data of 103 patients with hepatocellular carcinoma undergoing complex hepatectomy

between March 2016 and December 2017 were retrospectively analyzed. Pringle maneuver was used for hepatic
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inflow control in all patients, of whom, 56 cases underwent IIVC clamping (IIVC clamping group) and 47 cases
underwent CLCVP (CLCVP group) for reducing the central venous pressure (CVP). The changes of CVP and
blood loss during parenchymal transection, total intraoperative blood loss, intraoperative urine volume, rate of

blood transfusion and incidence of postoperative complications, as well as postoperative liver and renal functions

Results: The general data showed no significant differences between the two groups of patients (all P>0.05).
The CVP levels in both groups were decreased significantly during parenchymal transection, but the decreasing
amplitude in IIVC clamping group was greater than that in CLCVP group, and blood loss during parenchymal
transection, the total intraoperative blood loss, ALT level on postoperative day (POD) 3 and TBIL level on
POD 3 and 7 in IIVC clamping group were significantly lower than those in CLCVP group (all P<0.05). There

were no significant differences in intraoperative urine volume, blood transfusion rate, incidence of postoperative

Conclusion: The operation of IIVC clamping combined with Pringle maneuver is simple and convenient, and it has
advantages of less influence on systemic hemodynamics, faster recovery of liver function and easier CVP reduction for

controlling bleeding in the cutting surface of the liver compared with CLCVP. So this method is helpful for improving

%7
between the two groups of patients were compared.
complications and renal function parameters between the two groups (all P>0.05).
the safety of complex hepatectomy.
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Table 1 Comparison of the general data between the two groups of patients
BORk 1IVC BB (n=56) CLCVP 4 (n=47) x */F P
PES [ (%) ]

L) 47 (83.93) 40 (85.10)

& 9 (16.07) 7(17.5) 0.012 0913
AR (%, x+s) 5335+ 14.15 51.92 + 13.87 0.973 0.646
Child-Pugh 732 [n (%) |

A 44 (78.57) 37 (78.72)

B 12 (21.42) 10 (21.27) 0.030 0-824
ICGR15 (%, x=s) 1132 +£3.16 10.96 + 2.85 1.025 0.539
ARG ALT (U/L, x£s) 5327 £42.55 61.37 £47.69 0.872 0.742
ARETHTEAEN (mg/L, +s) 249.14 + 46.15 261.33 +49.47 0.992 0.615
AHT TBIL (pmol/L, X+s) 19.38 +5.78 21.12 £6.72 0.638 0.724
ARBTUEF (pumol/L, x+s) 69.78 + 15.26 72.28 £ 16.14 0.916 0.662
ARETRZ (mmol/L, x+5) 5.82+1.42 5.68 + 1.64 1.326 0.487
iR KR (em, x+s) 8.42 +2.28 9.14+3.26 1.552 0.471
BEBEHIE] (min, x+s) 340.78 + 100.16 320.20 + 92.24 0.648 0.702
FAREIE] (min, x+s) 268.16 + 82.56 251.35+77.72 1.115 0.546
S JFI TR A (min, x+s) 54.46 +25.15 60.18 +28.62 1.079 0.552
FARUIBE K [0 (%) |

eI 22 (39.28) 19 (40.42)

FHFDIRR 29 (51.78) 25 (53.19)

rhHIIER 5(892) 3 (6.38) 5685 0488

1.3 FARKESA X

AR FEHRHAEmEHRRE S 2T
F AR, ARATAT A7 ) 25058 T bk 2 ) A B b
e KN 2 B WS C VP, ke B Ik 4 A5 W I sl ik .
Ko FARWATAH LM LAY O, MR 5 U BRI
AT 1) K T < e s i e =07 )
A Ja 2 A0 R A R BT+ s il AT
Pringleik AT 55 — I TBHWr o ELARFHW 73k k. 1)
JIF T 46 3% SE BT 15 minfi, FA T BH WK 52 AT
MFES min, FIFEE T — WK, HZEVIFE
1LV CRH B 40 f8 % T4 B i kOT 0 B 7 1V C A i 1)
FERERE, K& d et ey, A& LIV,
VI I 6 Ja HZL S B & AT LTV C R B, 11V C
REL DT 20 YAk 1 45 L 44 B8 LA R A R B DA
1.5 1 He ) 4 A A R T IS IR . CLC VP AL AR
HRHACLCVPHE AR . L EAR T R0 BE B
Fib 3k B 15 AR, I T 4h i o 4 T
A A Tt L A R KRR B 42 ] CVPE2~5 ¢m H,0
(1 emH,0=0.098 kPa) , 41CVPH3>5 cmH,0, #
ik B T /0 B G R H I AR C VP B 45 o e b
Fo AR AN AR AL C VPR E £6 cm H,OLL F .
2 B A S8 8 R e R s A b gRE S L R A

© WA )T i [ & F I F 2P H

F o, JF R M JT R e k2 W I E G BT . dn 2R
AR e A% O R AR, R H R E R R
s BRI, PRIFAR DS IKSBP =90 mmHg
(1 mmHg=0.133 kPa) S & V¥ 3k HE (MAP)
=60 mmHg, HHBEFERBEALTF1T mL/ (kgh) .
A 2T K T80 g/LIF Mk . AR5 T LLH
PO . TR R Y . kb T RE AL . K R R T Ml A
BT, JEUE R R B IR TE B
1.4 MBI

W ZE I 10 S P2 B U0 E R R D) I A R oh
CVP, VI SRMFAR BB IME, RbRE, RiF
It EARE CALHEARJE R s B . ARyt . . B
WORE MR B . R B R
i G . R SE ) KR, RepimnR, K5
1.3, 7 diF¥iHE (TBIL) . ALT., AIHEA LS
Uit (WLEF. JRE) 8.
1.5 GitF4abiE

K FISPSS 1904443 X5 $i s i 17 48 14 3 A
O30T TR AR + bRiE R (X xs) Fow, it
BB IR R o 43 R B IR 3R 5 22 4 i R
Pearson x K AT S M. P<0.05 22
fAgitEE .

http://pw.amegroups.com



57 SRR, o AT T TR K ELIT &5 2 M MR P o e A B AR AT TR A o B PR By P e 883
o # =B P<0.05) ;5 11V CRHLIET D] T 3 32 ¢V PR W] AR

2.1 MARE CVP BUKMEXImKRIEIRILE
PR F VTR CVPXT L, 2 % K8 it 4

I (P>0.05) ; PIALEVIAT L h CVPY B

TR, SR, ZREAEITTEEL (8

TCLCVPA, H & AP AR G i & LT
CLCVPZ (¥P<0.05) ; WA BEHARTIREIE
Wy PRALAR IR B IR MR 5 T RORE & AR
ZRYHLEITFE L ($#P>0.05) (£2) .

®2 MABERPRRBERILE

Table 2 Comparison of the intra- and postoperative variables between the two groups of patients

EEtia) 1IVC BHITH (n=56) CLCVP 4 (n=47) x “[F P

YIFFRT CVP (emH,0, x+s) 8.62+2.82 7.96 +2.21 0.463 0.648
YIIF A CVP (emH,0, x+s) 3.28 + 1.85" 4.82+2.14" 3.286 0.037
I ms (mL, x+s) 121.24 + 81.68 212.66 + 113.46 8.527 0.024
FAREHIME (mL, x+s) 398.36 + 215.68 521.85 + 328.41 7.639 0.026
ARHJRIE (mL, *+s) 410.22 +200.12 382.82 + 198.82 0.689 0.512
RIGIHEAE [n (%) | 16 (28.57) 15 (31.91) 0.023 0.879
AR n (%) | 9 (16.07) 9 (19.15) 0.022 0.881
" 1) SYIFATE R, P<0.05

Note: P<0.0S vs. preoperative value

22 MABRBERGFH. SUHETHER 5 (¥P>0.05) ; WA HREARFTBILY R

HRATH K, MABRERFALTYERE
EARME LT, BEEZE P dEx, R
1. TR Z ML LG 124225 (¥P>0.05) , R
JEHIRIIVCH FHEH R, SCLCVPHZESA
GiitFE X (P<0.05) 5 M4l B HE A 5w H&E A
HARAT R, ¥WEE TR, ARX g s %

I, WERGEFEIRIFGEHAE, REHIRIFHT
M, dimxttt, RIGH3. 7RIIVCBHKIH KT
CLCVPA, Z5HWAEGIT¥E X (¥P<0.05) ;
[N NV ER = IR = = N TN E R T 2
S TGIHFE L (¥P>0.05) (£3) .

®3 MABEARGHEDRBRLER (x+5)

Table 3 Comparison of parameters for liver and renal functions between the two groups of patients (x+s)

Eis4an 1IVC P4 (n=56) CLCVP % (n=47) x */F P

ALT (U/L)

AJG 1d 916.72 + 321.36" 869.93 +298.78" 0.836 0.472

ARJG3d 252.63 +223.25" 483.48 +294.37" 4.943 0.033

AJF7d 137.41 + 83.34" 181.72 +98.63" 0.527 0.584
HIE&EE (mg/L)

AJg 1d 198.13 + 41.48" 178.24 +49.15" 0.431 0.616

AJF3d 126.47 + 38.46" 114.38 +42.52" 0.489 0.592

NENA 108.57 + 39.72" 99.92 + 37.82" 0.371 0.879
TBIL ( pmol/L)

A 1d 29.24 + 14.77" 30.45 + 18.71" 0.122 0.993

AJF3d 31.62 £ 13.14" 48.15+17.15" 4.266 0.038

ANJg 7d 24.56 +10.02 4255+ 16.62" 5.182 0.033
WL ( pmol/L )

AJE 1d 74.13 £ 14.15 74.86 + 16.72 0.120 0.991

AJ5 3d 73.61 + 13.87 72.17 + 15.92 0.141 0.882

AJg7d 76.83 + 16.25 74.77 + 14.87 0.147 0.794
JRZ (mmol/L,)

AJG 1d 7.26 +1.36 7.62 +1.44 0.092 0.995

AR5 3d 741 +1.44 7.29 +1.81 0.091 0.997

ARJG 7d 6.98 +1.52 7.18+1.92 0.094 0.991

TE: 1) 5AFDKFE (1) HE, P<0.05
Note: 1) P<0.0S vs. preoperative level (table 1)
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