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Abstract

Key words

Background and Aims: Application of controlled low central venous pressure (CLCVP) in hepatectomy
can effectively reduce the liver cut surface bleeding. However, the relative low blood pressure and potential
hypoperfusion resulted from low central venous pressure (CVP) may probably cause harmful effects, which
impose certain restrictions on its promotion. The aim of this study was to investigate the effectiveness and safety
of using CLCVP technique in laparoscopic hepatectomy for patients with primary liver cancer and concomitant
post-hepatitis cirrhosis.

Methods: The clinical data of 44 patients with primary liver cancer associated post-hepatitis cirrhosis undergoing
laparoscopic anatomical hepatectomy in the Department of Hepatobiliary and Pancreatic Surgery of the First
Affiliated Hospital of Anhui Medical University from April 2017 to March 2019 were retrospectively analyzed. All
patients were operated by the same surgical team, of whom, 24 cases received CLCVP (observation group) and
20 cases did not receive CLCVP (control group) during surgery. The main pre- intra- and postoperative clinical
variables of the two groups of patients were analyzed and compared.

Results: There were no significant differences in preoperative data that included the sex, age, BMI, Child
classification, degree of cirrhosis between and parameters for liver and renal functions between the two groups
of patients (all P>0.05). The operations were uneventfully performed in both groups of patients without
perioperative death. No complications associated with low CVP such as gas embolism or liver and renal function
injuries occurred in observation group during and after the operation. In observation group compared with
control group, the intraoperative arterial systolic blood pressure and CVP were significantly decreased, the
operative time and time for hepatic portal occlusion were significantly shortened, and the intraoperative blood
loss and blood transfusion rate were significantly reduced, but the intraoperative lactic acid concentration was
significantly increased (all P<0.05). There were no significant differences in the incidence rates of postoperative
bleeding, infection, pleural effusion and bile leakage as well as the parameters for liver and renal functions, time to
tube removal and length of hospital stay between the two groups (all P>0.05), while the postoperative drainage
volume in observation group was significantly higher than that in control group (P<0.05). The postoperative
tumor recurrence rates showed no significant difference between the two groups (P>0.05).

Conclusion: Based on the premise of accurate evaluation of preoperative liver function and carefully observation
of intraoperative perfusion index, CLCVP technique is safe and reliable for laparoscopic hepatectomy in patients
with post-hepatitis cirrhosis. Although low CVP can reduce the perfusion, enhance the anaerobic metabolism, and
increase the lactic acid content of the body, it has no effect on liver and renal functions as well as the recurrence of
the liver cancer. Moreover, the low CVP can effectively reduce intraoperative blood loss and transfusion volume,
shorten the operative time and portal occlusion time, and thereby reduce the impact of long-term ischemia and
hypoxia on the liver. So, LCVP is a recommended technique for controlling the liver cut surface bleeding in liver
cancer patients with post-hepatitis cirrhosis without underlying cardiopulmonary, cerebral and renal diseases.
Carcinoma, Hepatocellular; Hepatectomy; Laparoscopes; Hemostatic Techniques
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149 DR T 2 o 7 R e OF R, 29 R S R i ) )
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1.2.1 Bk P A YO0 BRI,
AT AE A . JEA TR E 5 W MO
(electrocardiogram, ECG ) . L% (oxygen
saturation, SpOz) . LA s (blood pressure,
Bp ) SEdE AR, A% Sl ik 2 ) A I S Dk T O 3
<o dr, JEAER Z R R R 515 T 1A 8
PR VK 2 R B AT CVP MR R Dk A G FE K
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 70% HYSE S TUREG U R RRZE AL ke
IFERIK A I | B 55 K JE 55 25 1 4 15 BRI IR 2
1.2.2 CLCVP 7 & AR WA B FH R
Trendelenburg & fi7 ( 15° 3k & KA ) , K ME &
J 4 7E 12~14 mmHg (1 mmHg=0.133 kPa) Jf
FERFSE TS T 1T 30 min JF LA 4% 14 5 i 4 ) 4
N1 mL/ (kg = h) s DI BR AT JIE (58 T 78R 3
ZWE ERER . 2 US4 b0 KR AR
1~4 emH,0, [6] #1 3h Bk U 46 & ('systolic blood
pressure, SBP) >90 mmHg, -V ¥ 3 ik & (mean
arterial pressure, MAP) >60 mmHg, i >4 fifi ]
JRA, ARUERH IR >1 mL/ (kg - h) o JFFPIBRIE
BT 1k i 5058 5 A A AR AR 101 FME S CVP
WK 2 I 4 REAE 6 emHL,0 DL o AR il i
>800 mL LA 1L ZLH 1 <70 g/ L BT B B0 43 i
1.2.3 F A& A PARYHFE—HF AL
SEI, TR T Ok A R I A A R A TR AR O DD B
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E Y B AR A IR B, A IR 4EHF CVP TR
10 emH,0 Ze A5 A7 Wi ok ifi, AR 23R /K vk i T
BT L L AVD IV B Lk AR, O R I |
WE, e UH LEifl.
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ol . RAERE . REHEDIGRE . i, 8
R . Y. M B . EBERTK . BT RJE
B 17 2 47 I GE T R R i A 1 o
1.4 itF4bE
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Z (xxs) Fox, MK R LWL E & F 72
S, HEANFFE TR HB M RS
TE2ES s VSRR x K%, HLEP<0.05H 17
ST FE X

1
Table 1

2

1

R

2.1 —fHREM

WAL B HE AR . BB . BMI
Child4rt . FFREALFREE . F D RE 48 5 [l 21 8
(Hb) . BEIEEEEE (PT) | NS
AW (ALT) . RAAMRAHEL AW (AST) |
FH#ER (ALB) . BHZ X (TBIL) |5 IhEEFS
FRIRZEZ (BUN) . JLEF (Ser) . B /hEkiEd
F (GFR) [FFARMRE s LG it R7 (¥
P>0.05) (1) .
2.2 RHZFHLLIR

WA B F TR | MR R
CVPHISBPE I /INFXF R, A b 7 BH W7 B ] S
B DO DA I NI el 152 G A S 2 A 1
{510 K50 0 S 2 i, e B /D T xR AL (39P<0.05) .
WAECLCVPH R ILME Lo it =25, I
ITRH W B O bR B 22 S, IFREVIBR S 22 R R K
(#£2) .

NBHEGHRABE —RARIILLR

The general data of patients in observation group and control group

g MU (n=24) XAR4L (n=20) tx’ P
W (%, x+s) 49.6+5.7 512+73 -0.68 >0.05
PR [n (%) ]

LS 13 (54.2) 12 (60.0)

s 11 (45.8) 8 (40.0) 015 >0.05
BMI (kg/m®, x+5) 213+ 1.8 22.1+2.0 ~1.40 >0.05
Child 4>%%

A 14 (583) 11 (55.0)

B 4% 10 (41.7) 9 (45.0) 049 >0.05
ASA P43 [n (%) ]

1% 18 (75.0) 16 (80.0)

1% 6 (25.0) 4 (200) 016 >0.05
SRR [n (%) ]

HBV 21 (875) 18 (90.0)

HCV 3 (125) 2 (100) 0.07 >0.05
Laennec 43%% [n (%) |

F4a 5 (20.8) 5 (25.0)

F4h 12 (50.0) 10 (50.0) 1.08 >0.05

Fc 7 (292) 5 (25.0)

Hb (gL, Xxs) 1183+9.3 114.6 = 10.7 1.23 >0.05
PT (s, x+5) 10.1 £0.2 10.0 0.2 0.71 >0.05
ALT (UL, x+s) 39.6+5.6 413+7.1 -0.89 >0.05
AST (U/L, x+s) 25.6+6.1 21.2+89 0.59 >0.05
ALB (gL, x+s) 427+338 40.9 3.1 1.06 >0.05
TBIL (pmol/L, x+s) 19.0£5.4 13.9+3.6 1.36 >0.05
BUN (mmol/L, x+s) 52+ 1.4 55+12 -0.77 >0.05
Ser (pmol/L, x+s) 75.9 +12.1 813+ 11.9 -1.32 >0.05
GFR[mL/ (min * 1.73m?) , X 5] 96.3 + 6.8 947 + 8.2 0.91 >0.05
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Table2 Comparison of the intraoperative indicators between observation group and control group

UE| ML (n=24) XTHRAL (n=20) tx’ P
FARAEE] (min, x+s) 144.8 +22.1 179.3 +30.7 -5.90 <0.01
YIFFRBS (min, x+5) 59.2+13.6 777 +21.4 356 <0.05
Y CVP (emH,0, x+s) 32+04 85+1.7 210 <0.01
VIR SP (mmHg, x+s) 98.0+5.2 105.6 +7.3 393 <0.05
SEAR P LR (mL, x+s) 138.5+21.4 267.6 + 48.3 258 <0.01
N BIE n (%) ] 3(125) 8 (40.0) 4.40 <0.05
A (mL, x+s) 44372 120.8 +28.6 242 <0.01
HFTIBEBAT ] (min ) 428+88 55.1+14.4 11.2 <0.05
B (mmol/L, x+s)

JPRIRE S B st 12+02 1.1+0.27 1.65 >0.05
JHE T RELIBTHS 1.4+0.3" 1.1+027 3.82 <0.01
JFREDIBR IS 1.8+0.3"7? 1.3+0.2 6.25 <0.01

e 1) SRRERGERET RS, P<0.055 2) SAFTIBHMIS LA, P<0.05; 3) S5HFIEVIRRG HhEg, P<0.05
Note: 1) P<0.05 vs. that before anesthesia; 2) P<0.0S vs. that after portal occlusion; 3) P<0.0S vs. that after liver resection

2.3 REABILER

[N < < /i A s 46 0 N T
VO ) R ARl SN S o Tl S o S I B = I 2K
b, SAE WD, AT BE I ) D A TR 4t i o 25
(¥#P>0.05) , PLALARJEHICH SMRLT BB A&
P L o R 5 3 R FIEL 2T 3R > 1 ¥ B 2T 3R 3 4 R
K R A 213 51 BRI P R B A O BB T,
JE Tl BT A (TOEAR B IH ) B
(FE—ZEFEIBTH) CH (FEHRFART

W) o, MABRE RS AETREL, HE AR
M, BELAEEF, RE1EEEHKE
EW . MABRERFIA K, ZHO8ARTE Bk
e, FEATS R G R LR P TE W R 2
S, WEEPUE RS AR L], TR R R R L
(K3) o PAHMELZIORTE . L7550 B HE b
AT, JFEAT AW E AR S AT, A
BEYHINNE &, RIEAEY, ZkRE50T
2R (P>0.05) (£3) .

®3 URASHRABEARFREIRLE

Table 3 Comparison of the postoperative variables between observation group and control group

TiH WEUL (n=24) XHHRZL (n=20) tx’ P
B [n (%) ] 3 (125) 2 (10.0) 0.05 >0.05
JEHR [n (%) ] 3 (125) 6 (30.0) 1.83 >0.05
Bl (%) ] 2 (83) 1 (5.0) 0.29 >0.05
FER n (%) | 6 (25.0) 7 (35.0) 0.52 >0.05
Sl BRI (d, x+s) 42+0.7 43+05 -0.54 >0.05
Sl (mL, x+s) 265 + 28 246 + 34 2.03 <0.05
ALT (U/L, x%s) 136 + 22 118 + 37 2.00 >0.05
TBIL (pmol/L, X+s) 324+73 28.9+6.6 1.41 >0.05
ALB (g/L, X+s) 31.9+53 332+7.1 -0.69 >0.05
PT (s, x+s) 12.1+0.6 11.9+0.7 1.87 >0.05
BUN (mmol/L, x+s) 78+ 1.6 73+13 1.12 >0.05
Ser (pmol/L, x+s) 77.5+9.2 75.7+ 8.0 0.69 >0.05
GFR ( mL/min.1.73m%, x+s) 98.4+10.2 96.3 + 8.6 0.73 >0.05
FEBEETE] (d, x£5) 7.6+ 1.4 82+1.5 -1.37 >0.05
RIGE L n (%) ] 1 (42) 2 (10.0) 0.05 >0.05

3 i it
FEGRIFRKE, A FOR 2R B AT E g

PEHBV &Y H 299 30077, B REEY
2 0007 A", FE R R R E K E S HCV
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1 I 2k [ AR AR R SE, R ¥ 5 Cve
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Il R AIF 5% 2% B CL.CV PHEL AR ALE TF i JIE DI B TR v
A RGP IEMAR, A7 ENFERE.
BT IR, MEFRTAR, REE T E
JE 38T s # K L 350 M R He 3 IR 28 P 43 b
RG IS M/ W TR A AS B 558 19 5 45 s 42 19
CVP, 4k fin = A v JFF Wi 8 i . B & SR FRRR B
FFEE A AE AR CLCVP BAR H @l s, 4K
O CLC VPR AR A8 78 I il i 2 ks
S ) N RO N R @ R NI S o (1 | B < N R}
M5 Z AT B FEAR CV PFE K S A i ZE ) 522 i
AU R S I RE AR B A AEIESE Y, X
SERIFFEUE S CLC VP AR TE I PRI &2 4 R0
AW SR T 2 B0 BL R 250 — M) B e i
JE AR RE R — T AR 4 B 4460 17 16 I8 5 T I U0 B B9 i
T PR AL R TR, R B AR TP CLCVPEL
AR 53 B 5% 20 F0 4 BRAL HE AT GE o PR AL AR R i B
RG2S, WA B A DL b R &
TR Z, AU AT LR B,
R s B SR AL, 33 N ASCUR /)N R A Ak B 2 A
ENEROERE st o 7 AN SR R R R i i
TRl 25 7= AR K5 L /NG 1T FNE A 245 719 3 Fho B
LI N 7 NN R A o B
PEES IR . ABFSE % ] Laennec 2 2 & G0 VE M T 2T 4
R, e SFEM LR X CLCVPRY, JFR
2 R E A A AR R, Tk HE S ARE R B Y
5 MR 23 (E AR i A G T Ty B A A 45 S mT AR HE
PO A7 AR 2P RORE B8 I S R . X R
HgeRl R B, R A B B AL FE TR i L BT
2SN 12 T 1T NG S W11 SNl (1
SE 2 o A W AR (P<0.05 ), X EEAE g
TR Y v B DK S S PN 0N L S B, B T
0O R GE, R TR BT A M, R E AT DL
25 W T 1k i o 98/ AR T AR 0 AR DG B X
B, 4 7 BEST R4, W T MENET . BREf
A A T R I 4 A A A5 £ TR S SR R R UL A
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U T R A v 7 R DB PN T R D) G o
(PR o 2 2k A A JF A X e 1t doke 4L i 37 g 2!,
FEASE R AS R 1Tk i 97 2 00 U A 4 o o R R
Uil /A 20220 5 i 7 5 I ) B ek 55 4k K I T B
FEAR ZE MRS i, 385 0 HF 2 RE A2 3 0 J e M O &
(0 A= L1520 g e %) JFF 10 BEL BT i ] X 37 A B
WIS DB, e/ IR e M O R 1 & AR B
O RJE R M CLCVPE AR I R %t i T
BT RE = AR I, RS R T BE S A R AR 1k
EFINRIE T ARIT R A IE 7= A B e, R4F
() I Iy g AN T 52 B S CL.CV P X fig 3 1t 37 A g 2
I 5% W8 Ty B R i AN K 5| OV B UL B 4 £ T X R
0 (P<0.05) , MEWESIW KL Rivaltaid 55 1 D
M, ARG W BRI E AR SRR, SR
nl, JoW] I R AR . RS AL YA R
& (P>0.05) , W& AK, ik i 2y 5 o] 4
1k, BT B L, A W B AR A CV P
FE 51 B /0N 8 Ik B35 B 5 R 23 38 R e s i 48 %
S JE I ] T A FE BT DL G b K BT T R A B I
B /N INLAS o F B AR Bt ST A A 4 A hT L 41 AE
JF S R s e A ke PR TE M B 22, X
i ARG C VP R 1 ek 33 440 i %) 7 % I I T A e R A
YER . 25 08 RE & BLAS BF 58 19 A ) 45 1 5 — gk o
HIBETE 45 RO R M A, I RETE E L b MR
KFEA B B0 58 i — 2B 4 72 .

AR R F 5% K I 35 B i 580 T BE S e AL Ak
T TG SRR 15 5 1 B K L LR 1 i R e X L
FLARR A W] DL & BLAE TR JF B B 6 41 2 7 1 % Y
WHIEG 2522 55 BF 1T B W7 i 00 58 41 8 T % 1R
HHBEA SRR, HWNAY LB L IEWE
(0.7~1.5 mmol/L ) , ﬁﬁ%fiTrendelenburgﬁi
N2 Xt AL A A R 4T 203 R e A Y s R 0 B
5 BRI E B P ACCLCVPEE SRy, % IR 20 4% 1 5
FIERE, mWEAW 8 IR, X T8
s KR S us D LR HE T, B JE AR, 9L
T EU 558 A 41 S [ st 220 i L AR % B, 1D JSHL bR
SR LG M ALA LR & & (P<0.01) , X5
FLIR W M 18 A 56, i W 2 4 vh FL IR T v o R
K, XHCLCVP ML HEFEILHM . B#ETEA
K5 PietschZEPMAG 0 55 48 H 7L R i A8 I 552 5 5 B
JGHFTTE T IF10~15 minfs, X0 340 69 1356
T FLBR (A 7E VR P9 M AR A R, R X A A 5 45 AR 1
RIFAh 78, ZEH BB LS b EE T T 34
W5, BCAMBATIE TS, F YIRS B it (MR 25
TG ) L R i B R SR B I D BE A B X, B
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