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Central Venous Pressure and Its Effect on Blood Loss during Hepatic Lobectomy

Seung Ho Choi, M.D."?, So Young Ban, M.D."”, Na Hyung Jun, M.D.", Dong Byeong Jun, M.D.", Soon Ho Nam, M.D."”, Hae Keum

Kil, M.D."?, Kyung Sik Kim, M.D.’

'Department of Anesthesiology and Pain Medicine, ‘Anesthesia and Pain Research Institute, ‘Department of General Surgery, Yonsei

University College of Medicine, Seoul, Korea

Background: Some studies reported that lowering central venous pressure (LCVP) during liver resection could significantly

reduce the intra-operative blood loss, however it is still controversial concerning LCVP induced renal dysfunction, hypovolemia,

hemodynamic instability. This study evaluated the association of low central venous pressure with blood loss during liver resection

comparing the control group.
Methods:

A total 62 patients aged 20 to 70 underwent hepatectomy by the same group of surgeon were randomized into

group L (CVP < 10 mmHg, n = 30) and control group C (CVP > 10 mmHg, n = 32) during dissection and lobectomy period.

Data such as age, sex, concurrent disease, liver resection site (right or left), pre-, intra- and postoperative day 3 hemoglobin, blood

urea nitrogen, creatinine, bleeding time, prothrombin time, activated partitial thromboplastin time, intraoperative blood loss, urine

output, transfusion volume, length of hospital stay were collected and compared between the two groups and t-test was used for

comparison of results.
Results:

C; 782.7 = 316.7 ml), however statistically insignificant (P value

in other data including the length of hospital stay.

The difference of total blood loss between two groups was 193.6 + 432.2 ml (group L; 589.1 + 380.8 ml, group
= 0.1243). Additionally, there were no significant differences

Conclusions: Our results suggest maintaining CVP under 10 mmHg is not effective in reducing blood loss during liver resection.

(Korean J Anesthesiol 2007; 52: 663~ 8)
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Table 1. Demographic Data

Group L (n = 30) C =32
Sex (M/F) 20/10 24/8
Age (yr) 549 + 94 548 £ 9.7
Anesthetic duration (min) 3133 + 84.7 307.6 + 434
Operation duration (min) 2575 £ 68.5 2652 * 35.1
Hospital stay 128 + 2.8 144 + 42
Pathologic diagnosis cholangitis 1 0
HCC 17 18
IHD stone 5 7
Cholangiocellular carcinoma 2 2
Hemangioma 2 0
Mass 0 1
Metastatic mass 3 4
Distribution of operations performed
Right lobectomy 20 23
Left lobectomy 10 9

All values except sex ratio are expressed as mean * SD. Hospital
stay: hospital day after operation, HCC: hepatocellular carcinoma, IHD:
intrahepatic duct, CVP: central venous pressure. group L: CVP < 10
mmHg, group C: control group, CVP > 10 mmHg.
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Table 2. Perioperative Data
Group L (n = 30) C (n =32 P value
Lowest CVP (mmHg) 51 £ 1.7 8.6 + 2.7 <0.05
Highest CVP (mmHg) 8.8 £ 12 143 + 238 <0.05
Bleeding (ml) 589.1 + 380.8 782.7 + 4727 0.1243
Transfusion (ml) 81.0 + 154.9 1604 + 316.7 0.2337
Fluid intake (ml) 3,027.5 + 1,098.2 3,290.4 + 1,125.3 0.4037
Urine output (ml) 495.0 £ 3414 664.7 £ 531.6 0.1874
Furosemide (mg) 04 + 14 02 + 1.0 0.5666
Ephedrine (mg) 40 £ 7.7 29 £ 85 0.6177

All values are expressed as mean * SD. CVP: central venous pressure, group L:
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Fig. 1. Changes of central venous pressure (CVP) during study period.
CVP in control group at initial and op. end show no difference between
low CVP group, but CVP at op. start, dissection and lobectomy show
significantly high than low CVP group. Values are mean * SD.
Initial: just after CVP monitoring, Op. start: operation start, Dissection:
dissection for liver lobectomy, Lobectomy: just after liver lobectomy,
Op. end: operation finish. *: P < 0.05 compared with low CVP group.
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CVP < 10 mmHg, group C: control group, CVP > 10 mmHg.

T T T T T T T T 1
10 12 14 16 18 20 22 24 26
Central venous pressure (mmHg)

Fig. 2. Linear regression analysis represent no significant relation
between amount of blood loss and most high central venous pressure

during liver dissection period. Y = 87.4 + 39.7X. Regression (r =

0.282).
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Table 3. Changes in the Level of Hemoglobin (g/dl) and Hematocrit (%)

Group L (n = 30) Cn=32 P value
PreOp Hemoglobin 137 + 1.5 132 + 14 0.1294
Hematocrit 404 + 44 38.6 £ 3.8 0.0984
POD#0 Hemoglobin 122 + 1.4 11.6 + 1.8 0.1764
Hematocrit 36.0 £ 4.3 346 £ 4.8 0.2052
POD#1 Hemoglobin 11.8 + 1.7 11.6 + 1.4 0.6855
Hematocrit 343 £ 52 335 £ 3.7 0.2052
POD#3 Hemoglobin 11.7 + 1.5 11.6 + 1.1 0.6826
Hematocrit 429 + 48 344 £ 33 0.3422

All values are expressed as mean * SD. PreOP: preoperation data, POD: post operative day, CVP: central venous pressure. group L: CVP <

10 mmHg, group C: control group, CVP > 10 mmHg.

Table 4. Pre and Immediate Postoperative Laboratory Data

Group L (n = 30) C =32 P value

PT (sec) Pre 119 + 1.1 123 £ 1.6 0.2089

Post 153 £23 154 £ 1.6 0.7897
aPTT Pre 345 £ 4.6 343 £ 5.2 0.9209
(sec) Post 41.8 £ 7.8 413 £ 6.0 0.7568
INR Pre 1.0 £ 0.1 1.0 £ 0.2 0.1922

Post 14 £03 14 £03 0.3799
AST Pre 342 + 152 348 + 20.5 0.8963
(U/L) Post 160.4 + 83.0 1377 + 83.7  0.2933
ALT Pre 42.4 + 30.0 299 + 146  0.0470
(U/L) Post 1233 + 98.0 98.6 + 63.6  0.2537
BUN Pre 13.3 £ 42 13.8 £ 6.2 0.7535
(mg/dl) Post 10.8 + 3.1 10.7 + 4.1 0.8432
Creatinine Pre 1.0 £ 0.2 1.0 £ 0.3 0.5708
(mg/dl) Post 08 + 0.2 09 + 0.3 0.5108

All values are expressed as mean + SD. PT: prothrombin time, aPTT:
activated partial thromboplastin time, INR: internatinal normalized
ratio, AST: aminotransferases aspartate, ALT: aminotransferases alanine,
BUN: blood urea nitrogen, Pre: preoperation, Post: postoperation, CVP:
central venous pressure. group L: CVP < 10 mmHg, group C: control
group, CVP > 10 mmHg.
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Table 5. Comparison of Perioperative Blood Loss between Various
Low Central Venous Pressure Anesthesia

First author Technique  Total patients Blog);lﬂ)l 088
Cunningham, 1994°  LCVP 100 1012
Melendez, 1998° LCVP 496 849
Hwang, 2002" LCVP 10 1010
You, 2004 LCVP 30 893
Lee, 2004° LCVP 153 736
Presents series LCVP 30 589

LCVP: low central venous pressure.
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