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Application of controlled low central venous pressure in
laparoscopic hepatic lobectomy
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Abstract Objective: To investigate the feasibility and clinical efficacy of using controlled low central venous pressure
(CLCVP) in laparoscopic hepatic lobectomy.
Methods: The clinical data of 97 patients undergoing laparoscopic hepatic lobectomy in the First Affiliated
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Hospital of Zhengzhou University from September 2013 to July 2017 were retrospectively analyzed. Of the
patients, CLCVP was applied in 53 cases (CLCVP group) and not used in 44 cases (control group). Patients in
both groups were further divided into simple laparoscopic hepatic lobectomy subgroup (left lateral lobectomy
or irregular marginal lobectomy) and complex laparoscopic hepatic lobectomy subgroup (left hemihepatectomy,
right hemihepatectomy, or mesohepatectomy). The main clinical variables were compared between the two
groups and their subgroups.

Results: Operations were successfully performed in all patients and no perioperative death occurred. Either in
whole or subgroup comparison, the intraoperative urine output and liver and renal function parameters showed
no significant difference between patients in CLCVP group and control group (all P>0.0S). In whole comparison,
the hepatic resection time and length of postoperative hospital stay showed no significant difference between the
two groups (both P>0.0S), but the intraoperative blood loss, number of cases requiring blood transfusion and
amount of blood transfusion in CLCVP group were significantly less than those in control group (all P<0.05);
in subgroup comparison, all above variables showed no significant difference in patients undergoing simple
laparoscopic hepatic lobectomy between the two groups (all P>0.05), but the intraoperative blood loss, number of
cases requiring blood transfusion and amount of blood transfusion in patients undergoing complex laparoscopic
hepatic lobectomy in CLCVP group were significantly reduced compared with their counterparts in control
group (all P<0.05). The complications above Clavien-Dindo grade III occurred in 6 patients in CLCVP group
and S patients in control group respectively (P>0.05); no symptomic pulmonary embolism occurred in any of the
patients during or after surgery.

Conclusion: For patients undergoing complex laparoscopic hepatic lobectomy, using CLCVP can effectively
reduce the amount of intraoperative blood loss and blood transfusion, and with no increase of risk for pulmonary
embolism.

Hepatectomy; Laparoscopes; Central Venous Pressure; Hypotension, Controlled
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HN I CLC VP i 21 52 #7531 (CLCVP4L ) , R
IEH o # KO X B AL R 44 (X RRAL) L £
YR A AR . RATA N (ALT) . F&ENA
(ALB) . BHZL K (TBIL) . JREA (BUN)

G KRR Y AT G2 A, A B R
BTALT. ALB. TBIL. BUNZIfE K % R T 51T
225 ($#P>0.05) (F£1) .

F1 BEARWIGKER (x+s)

Table 1 Preoperative data of the patients (x+s)

2131 n iy (%) ALT (U/L) ALB (g/L) TBIL ( mmol/L.)  BUN ( mmol/L)
CLCVP 4
TR LTI 15 57 +13.2 67.8 £19.51 412 +833 32.7 +10.65 4.7 +1.05
58 = ITIRR
P S ol 53 16 56+ 12.8 593+ 18.72 39.1+5.26 358 +12.53 53+1.13
PR S I[oS 14 53+11.3 63.5+17.92 433 +7.81 36.7 +13.82 4.8+1.52
iR RIU RIS 8 55+10.9 71.6 +19.83 452 +6.15 39.3 +15.81 5.7+1.39
popitel
fRiRA AT IE 18 56+11.7 68.3 +17.59 425+8.16 35.3 +11.87 4.6+132
52 =TI
e HFDIRR 12 55+12.3 62.1 +18.25 38.2+6.37 37.9 + 12.64 5.1 +1.81
VEE il 9 57+12.7 652 +17.36 453 +5.63 38.31+15.27 47+1.76
JEr IR 5 53+ 11.5 69.7 +19.23 43.5+7.81 37.8+12.5 5.9+ 1.90
P (CLCVP 4 vs. XfHBZH )
el 0.872 0.192 0.317 0.165 0.216
[HEN RTINS 0.836 0.235 0.298 0.228 0.309
CESIRIRS 0.857 0.163 0.362 0.127 0.198
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BEHRHILEMERWE G 2T FAR,
AR HTAT A7 3000 K 2E 0 A O W IR R
B, SRR DA, B BUm RNk & AR5
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S 38 3 PR A A o A VR S AR VR A O R KO
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1.5 GitEabiE

N FHSPSS 18.048 it ¥4 43#r, 1Tt BE kLY
o brifE2E (xxs) £oav, WA BE L HCR H ek
0 R PR R 22 40T, TR R AL R EL AR x
Ko s Fisher KB K 50 . T A BB T=57F H
MEEAE (n) =40, HPearson x HEATHE;
RIBET<SMHT=1, I Hn=400F 4% Z2PEALIE
B x CHEAT R G s AR AT BE B T<18n<40, I FH
Fisherfi 4. P<0.05hZERA G E L.

2.1 CLCVP L& 45#h
Fr A B R R B IR RRE IR 52 AR

FA; CLCVPYL 5 XF 40 AR b JR & 40 it 2% 22
5 (P>0.05) ; CLCVP RG24 hill EALT,
TBILE X AR FRESA G, BHXRITELER
(P>0.05) ; A HBFEARG24 hEMBUN, 4ifE
LG %25 (P>0.05) ; ARJFIILLL I
KAECLCVPA Kt B4 43 5 th Blefs] . 5, FHor
CLCVPH B HE ARG IESH, 34 8 #H &l )&
RGP, 2B RERTIEARGS dA M, X
BHFE ARSI Iwaf), Horb2g)f# 2ot R
Flglm e dr, 26 EF R ERTRAE10 dH @
W2 R 5 A0 T e R R e A R L ], %
b J P 2E RN AR U . s 25 W N R I A
SR AR KR S B oK B I PRORE AR A il A
FEIRAE (F£2) .

%2 CLCVP HIREMENT
Table 2  Safety analysis of CLCVP

g5 ; PR i ALT TBIL BUN JFAAE= 111 2%
- (mL, x+s) (U/L, x+s) (mmol/L, x+s)  (mmol/L, x+s) (n)
CLCVP 4
fij BRF DI 15 557 +49.32 85.8 +29.73 41.7 £15.37 5.1+1.62 1
RIS
ZEEFYIRR 16 763 +53.29 97.3+22.36 45.6 + 18.61 6.2+1.83 2
F2 DI 14 782 +57.18 98.5£21.37 473 +£19.25 55+1.75 2
IRl 5S 8 831 +62.71 117.5 +23.96 52.1+18.57 8.6+2.01 1
X HEZH
AT AL 18 518 + 43.76 87.6 + 17.68 43.7 £ 16.83 6.7+1.95 1
RIS
LB FUIRR 12 779 + 58.27 103.2 +23.37 495+ 15.87 7.1+2.13 2
F2 IR 9 763 +55.83 109.3 +27.51 51.3 + 18.96 93+1.85 1
SR DIgR 5 796 + 61.58 115.2 +29.18 52.6 + 17.63 8.5+ 1.76 1
P (CLCVP 4] vs. X HRZH )
44 0.092 0.108 0.235 0.187 0.268
RIS 0.135 0.127 0.187 0.203 0.139
RSN 0.078 0.095 0.276 0.159 0.295

2.2 CLCVP ZEARREREFMIIBRAKX AR

XA i, 2RCLCVPY HEH k)
Br, AR . i s R AR i R
BEAE (¥P<0.05) , fH Y I [i) 95 41 1) JC 45 11 2%
25 (P>0.05) ; t— WAl bk kB, 75
i 5 TR B YD BR 4, CLCV P 5 % IR 20 2 %5 5
Z I IE DI BR B TR R 4 48, (HCLCVPH 5%t
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Table 3 Comparison of the clinical variables of using CLCVP in different types of laparoscopic hepatic lobectomy
13 Hh i i YIJFFSa] e . 51 e . AR a]
- (mL, x+s) (min, x+s) (n) (mL, x+s) (d, x+s)
CLCvVP 4
TR BART - Ra 15 329.6 + 82.95 35.7+12.76 0 0 7.3+3.52
AT IR
22 IR 16 487.1 £102.53 48.5+16.59 1 200.0 = 0.00 9.6 £2.87
AR 14 596.3 +125.83 67.3 +£18.37 2 250.0 £ 50.00 9.8+£2.76
R I B 8 693.7 £ 179.52 92.1 £20.48 2 300.0 + 100.00 10.3+£3.15
paiiE|
T BT AT 4 18 319.2 £ 79.26 36.5+13.75 0 0 7.6 +3.38
AT
ZERTIIER 12 689.5 + 109.83 69.3 + 18.62 3 350.0 = 75.00 9.8 £3.01
VaE iRl 9 769.3 + 137.82 95.2+£19.28 4 400.0 = 150.00 10.5 +3.17
- E B 5 893.6 + 185.36 137.6 £ 21.53 3 450.0 = 100.00 10.2 £ 3.09
P (CLCVP % vs. X} HRZH )
il 0.031 0.108 0.035 0.029 0.321
T BT -] B 0.076 0.127 — — 0.527
SR DIER 0.023 0.095 0.012 0.015 0.253
3 i i 6 3 o v 1 DK TR 0 T K a7 AR A T

JHF IR S A fe K0 S BT AR 4% B, I i Y
dOHER R /4, HFRESE BTSN SS , W e AE AR
JEF st Ik 1D Ik I A S 2R G R I O Y [ 3
ARG, WWNIME SR E s, Bk, BRfEF
IR A v 30 I I 1 %) O o i, 4 o DD
R R I BB TR A BT E AR A O B R K
e E R I A R A VR T I B0 bk 1]
i Q2 o I S R Rl R O T S P e
Ge RN 26 MLt Jy ikt (R TR BEL T A H s 9 B
HlPE, ELAF 7E bk TR A O A g,
— 1T BEL T R X S 4 45 ) R D T A o, AR S
i 35 AN A 1Y) R AT H NS S B R TR, BE A
CLCVPHE it AR UE T Al (9 A It 37 BELIT , 1) Aot HE B
T BELIT SR s (AN [R] FE CLCV PH Y B2 I

i 3% e 0 BT TBH WU D T A I, AR
TR AR T A L, R R Ik 2R T W I i
AR S T EEAAE T g TR,
T T8 %) I PO A 4 R g 2 R I A~ A% DE AR
5, T bR O 7 5 s bk R AR G, BT AL S
L A A K R AT s 2 R i 5 1R A
WA 0 ZE S TIER AR T, 2 CVP>5 em H,0
kP U DT T 2t B R, RS I CV P S RO
P05 T AR A ) /N JIE e bk, el R KO T
i, it BB % I sk I R AR P R B
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A HF R JG AL LRl B PACLCVPEE EAT I R
ME .

AR A 5% 38 5 9 7 1 HE M B E i U0 BR R R A
R Hr & B, CLCVPRE W B W /> 16 i 5% )1 it
PIBR A i i SR th i & (P<0.05) , #iW]
CLCVPH5 i 76 J7F K38 43 U B vh & #8701 4 9 AR
A, 5 BELE I R IT 0 — 8 7 H R B 1R B
I8 I WA X AR R HE 5 B I I DI BR R,
B BAK At CLCV PAE A [R) I8 6 58 JHF i VD BR TR 5
KB HRCE . B TCLCVPISTER NEZe 4 65, H
S A Am T A BRI BR R, L — 2P
WAy 4 Ry o ASHIRSE K B, 7F B 0 B 7 B JHF )
BRARA (AEAbrEPIBR . i 8 40 AN B IR ) R
H . CLCVPHS i I A BE R A% I8 s 55 U0 A b il
. UIFEEIE] . R i e s A 3 R G B A
HIFVIBRA o A BB . U BR R SR =
Z: 0 s B I BR R B E B, CLCVPHE it fE W
B 3 (1 N RS T Q115 O NI 11 =
PL, CLCVPHE S ] T8 B AR IR DI . A
1 D0 Bk B b U Bk 45 52 2% I R B I DD R R
FBE N BE BRI 0 N TR 4 0 I B I e U BR
NGEE
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Jei W PR R A BRSO AR EE, T
CLCVPH Z AR 8 ik (MAP) =60 mmHg,
RIS L AT fE 2 52 e I AR E A0 A RL0E PR T
BOBTEM BB, HeetifsE —as™,
ZN L B EUN . N VAN RN TN 8 DS
NI TG YEZE Y, CLCVP R IE R B B AT
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4k, CLCVPAL B E ARG REFEPRALT X TBIL
BETE, HRTGETFE S AR O 7 Bk
JE B SR AT BE S IR R 5 ) 40 B T g, fH Rl o
CLCV P Jiti 117 48 45 7 JF W W 17 A R s 1), gl Dt
B2T RF T BEL WY 5 PR 28 XA 5 0 mT e, 4 Rl
CLCVPH it A & 25 o A8 AR T g o AFE DD B R
Ji UL B 3 B I & RE IR R B T U B T U s 5 R
1| R £ e 1 TS S (17 A R (SR - |
=R i N o B 1 NN S (ENATEZE
FIWECR WG 422 % . Frll, CLCVPRET 521
i A T 0 B R R S IR 3 W Bt ot I & RE A
W, HACRATF T — L REEA M R,

it 2R E RS T AN EIFREZ —,
SO IE T AR o e A AR ZE A E O R RE L A D
W, HEREH™E, Mo kM, CLCVPTE
A5 B3 25 ) B R BE A M R R RE,
HAE M T RBAE R CORMEE 0T 51K
CVPILF/EM T, %It & AE I L 5P i >0,
HAECH s & B, IRCVPIEARKEINCO,
Jili ¥ ZE B FE B MR ARFR & CLCVP R F IR
Hh B 0 A IR 4 I R ZE DT R E, HEDU TR
i B8 A 1 A0 S SR SR I B AR B i sk 2 T 44 o
TR T R, AR Ak T T bk 0 B Bk Y
W, I H ¥ O B C oL 1 3% 8 T R ] GE K 1
JGFE (10~12 mmHg) , [FEBCVPEH T2 em H,0
DL, PR G R T i ol ek, or
DL, 38 0 i R i RR EAE BER IS N L 2% G g A I
B Y, EIE RSB AR PR HCLCVPI
il 2 A AT

2 TR U <9 S o ) S o NS R VA
CLCVPHjifi j& % 4 v 171 . CLCVPREMS B I %
(SRR R 7 NI R I 111 = A N S 115 A [ 8 = ¥
TE 1 I B 2 2 BF U BR R h O T B 2 . BF DL,
CLC VP 3 851 1% 0 T 18 s 55 i it DD B oA .
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