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A Metol 10 mmHg ©]3st= A
A3, 10 mmHgS
gule Tol7t YT,

o A 54.8319.74M2 T Fole U

+84.72% N 307.63+43.41% o]¢la,

BN 265.22435. 118902 #7F <
Tt FAL2 LT

ZF o] Ha
14.33+£2.77 mmHg, HA ZF=AA=to]
N¥ 8.63+£2.73 mmHgl. &2 -+

8 LEE 3 20
stel A8 NT-2
7 29 o] REi

4
flo oo

1}

=172

g, o2k 109 ©]
WAk 247 o4z} 8 o= 3t
= Lol A 54.94+£9.414], N+
o PEEAIZRS LT 313.33
T < Lt 257.50+68.49
v AR AFol7E AT
.83£1.19 mmHg, N=°]
L7 5.13+1.74 mmHg,

ZFol & K.Y tH(p<0.01)(Table

1).
Table 1. Patient characteristics
L N o t—test
(n=30) (n=32) P value
Sex(M/F) 20 / 10 24 / 8 NS
Age(yrs) 54.94 + 9.41 54.83 = 9.74 0.964
Anesthetic duration(min) 313.33 * 84.72 307.63 £ 43.41 0.669
Operation duration(min) 257.50 * 68.49 265.22 * 35.11 0.601
Lowest CVP(mmHg) 5.13 £ 1.74 863 £ 2.73 <0.01
Highest CVP(mmHg) 8.83 £ 1.19 14.33 £ 2.77 <0.01
NS = Non significant result, Significant result(p<0.01).
All values except sex ratio are expressed as mean*SD.
AgE 7= b EYo] LT 174, NI 18d9ow, 7h) 458 LT
N 54, 23392 L, N 22 23

59|, N & 79|, do]¢k2 LT 349,
A o] tHTable 2).



Table 2. Distribution of pathologic diagnosis

L N

(n=30) (n=32)
Cholangitis 1 0
HCC 17 18
[HD stone 5 7
Cholangiocellular carcinoma 2 2
Hemangioma 2 0
mass 0 1
Metastatic mass 3 4

HCC = Hepatocellular carcinoma, IHD = Intrahepatic duct.

A, 7 AAEES
d

7

Y

-

Table 3. Distribution of operations performed

L o N

(n=30) (n=32)
Right lobectomy 20 23
Left lobectomy 10 9

=gz AYAFe LTolA 589.13+£380.78 ml, NTolA  782.73
+472.71 mlE =Fo]7} oF 193.6+£432.12 mlolY ot BAH o8 Fol&tA
= 2ot FE% 9A LT 81.04+154.93 ml, NI 160.41+£316.65 ml
2 fog Aol flATh FE F Fog FI9 2 L
3027.50+1098.20 ml, N 3290.40+1125.30 miglx, A®WFES LT
495+341.40 ml, NI 664.67+531.57 mlo|lttk. FF7] d¢to] Hojh L
w A}8g kBl ephedrine AR 2 AWgo] HE uw A&
furosemide AHEFF gt 7 F37F AFol7t At T T AME A=
gion, & & HA7A 9 7|72 L 12.81£2.7849, N
A2 FA] SAARJ] Aol= JAATHTable 4).
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Table 4. Statistical analyses

L N o t—test
(n=30) (n=32) P value

Bleeding(ml) 589.13 = 380.78 782.73 + 472.71 0.1243
Transfusion(ml) 81.04 £ 154.93 160.41 *+ 316.65 0.2337
Fluid intake(ml) 3027.50 £ 1098.20 3290.40 £ 1125.30 0.4037
Urine output(ml) 495.00 = 341.40 664.67 + 531.57 0.1874
Furosemide(mg) 042 + 1.41 0.22 £ 0.974 0.5666
Ephedrine(mg) 4.00 = 7.73 2.85 £ 8.50 0.6177
Duration(day) 12.81 £ 2.78 14.41 £ 4.16 0.0797
All values are expressed as meanxSD.
a9 & " HE Az A S, A, AF 71534 T4 F
o A g ARG 7 o o] BAIAEQ] Aol= §lth(Table 5,6).
Table 5. Preoperative laboratory data

L N o t—test

(n=30) (n=32) P value
Hemoglobin(g/dl) 13.71 £ 1.51 13.15 £ 1.37 0.1294
Hematocrit(%) 40.40 £ 4.42 38.61 = 3.81 0.0984
PT(sec) 11.85 £ 1.11 12.30 £ 1.63 0.2089
aPTT(sec) 34.46 = 4.64 34.33 = 5.20 0.9209
INR 0.95 £ 0.13 1.01 £ 0.22 0.1922
AST(U/L) 34.16 £ 15.24 34.76 £ 20.49 0.8963
ALT(U/L) 42.38 £ 30.04 29.90 = 14.61 0.0470
BUN(mg/dl) 13.33 £ 4.22 13.76 £ 6.19 0.7535
Creatine(mg/dl) 0.95 £ 0.18 0.98 £ 0.29 0.5708

All values are expressed as meantSD.
PT(Prothrombin time), aPTT(Activated partial thromboplastin time),
INR(Internatinal normalized ratio), AST(Aminotransferases aspartate),
ALT(Aminotransferases alanine), BUN(Blood urea nitrogen ).



Table 6. Immediate postoperative laboratory data

L N o t—test

(n=30) (n=32) P value
Hemoglobin(g/dl) 12.19 = 1.39 11.63 £ 1.78 0.1764
Hematocrit(%) 36.04 £ 4.26 34.55 £ 4.84 0.2052
PT(sec) 15.30 = 2.34 15.44 + 1.56 0.7897
aPTT 41.81 £ 7.76 41.25 £ 6.02 0.7568
INR 1.36 = 0.31 1.43 £ 0.29 0.3799
AST(U/L) 160.38 £ 82.97 137.72 £ 83.71 0.2933
ALT(U/L) 123.25 £ 98.02 98.59 £ 63.55 0.2537
BUN(mg/dD 10.84 = 3.05 10.66 = 4.08 0.8432
Creatine(mg/dD 0.82 £ 0.16 0.86 £ 0.26 0.5108

All values are expressed as meantSD. PT(Prothrombin time),

aPTT(Activated partial thromboplastin time), INR(Internatinal normalized ratio),
AST(Aminotransferases aspartate), ALT(Aminotransferases alanine),
BUN(Blood urea nitrogen ).

% A3 3 AA7)% AAFe] BUN, Creatine 23 4 AHTE & 3o
Aot 2HY = A3 & F 33U Al

L a A
A% @Arelet A3k Aol BAA olo)7h GTHTable 7).

Table 7. Difference between preoperative and POD#3 laboratory data

L N t-test

(n=30) (n=32) P value
PT(sec) 3.45 + 1.82 3.14 + 1.49 0.4694
aPTT(sec) 7.41 £ 5.46 6.92 = 7.30 0.8862
INR 0.42 £ 0.26 0.43 £ 0.19 0.7658
AST(U/L) 126.20 £ 84.14 103.00 £ 89.17 0.2990
ALT(U/L) 80.88 £ 93.54 68.69 £ 66.46 0.5635
BUN(mg/dl) -2.50 £ 3.54 -3.10 £ 5.42 0.6034
Creatine(mg/dl) -0.12 £ 0.15 -0.12 £ 0.14 0.9755

All values are expressed as meantSD. POD = post operative day.
PT(Prothrombin time), aPTT(Activated partial thromboplastin time), INR(Internatinal
normalized ratio), AST(Aminotransferases aspartate), ALT(Aminotransferases
alanine), BUN(Blood urea nitrogen ).
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Table 8. Change of the level of hemoglobin

193 299 daAe WEE L, N F o 3kl
TAACE on] A= AolE HolA ZUtHTable 8,9).

L N t—test

(n=30) (n=32) P value
PreOP 13.71 £ 1.51 13.15 £ 1.37 0.1294
POD#0 12.19 £ 1.39 11.63 £ 1.78 0.1764
POD#1 11.78 £ 1.65 11.62 £ 1.40 0.6855
POD#3 11.70 £ 1.45 11.57 £ 1.12 0.6826
All values are expressed as mean*SD.
OP = operation, POD = post operative day.
Table 9. Change of the level of hematocrit

L o N t—test

(n=30) (n=32) P value
Pre OP 40.40 £ 4.42 38.61 = 3.81 0.0984
POD #0 36.04 £ 4.26 34.55 £ 4.84 0.2052
POD #1 34.28 = 5.21 33.50 = 3.71 0.2052
POD #3 42.89 £ 47.68 34.38 £ 3.26 0.3422

All values are expressed as mean*SD.
OP = operation, POD = post operative day.
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Abstract

The effect of lowering CVP on blood loss during hepatic

lobectomy

So Young Ban

Department of Medicine

The Graduate school, Yonsei University

(Directed by Professor Soon Ho Nam)

Blood loss and transfusion requirements are major determinants of
morbidity and mortality following hepatic resection. Therefore
bleeding control should be considered as one of the main priorities
during hepatectomy. Various methods, including total hepatic
vascular exclusion(HVE) have been adopted to reduce
intra—operative blood loss. The complexity and possibility of hepatic
necrosis In patients with jaundice and liver cirrhosis are
considerable drawbacks of HVE. 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 evaluates the
association of low central venous pressure with blood loss during

liver resection comparing LCVP group with the control group.
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From 2004 to 2005, a total 62 patients aged 20 to 70 underwent
hepatectomy by the same group of surgeon at yonsel severance
hospital were randomized into control group(group N, n = 32) and
LCVP group, CVP<10 mmHg(group L, n = 30).

Propofol(80-100 mg) and fentanyl 100 ug was administered for
induction following epidural catheterization for postoperative
analgesia. Muscle relaxation was achieved using rocuronium(40-50
mg) and tracheal intubation was performed. Anesthesia was
maintained with isoflurane in oxygen/air. Arterial pressure was
measured by puncture of radial artery and right internal jugular vein
was cannulated following anesthesia for continuously monitoring
CVPs. Systolic blood pressure(SBP) and urine output were
maintained above 90 mmHg and 25 ml/hr by volume replacement
and intravenous infusion of dopamine(2-5 ug/kg/min) or vasopressor.

After hepatic resection and hemostasis was completed, the blood
volume was restored with crystalloild and colloid solutions. If
hemoglobin was < 8 g/dL, or <10 g/dL in patients with cardiac
diseases during the operation, packed red blood cells were
transfused. Data such as age, sex, concurrent disease, liver
resection site(right or left), pre—, intra- and postoperative day 3
hemoglobin, BUN/Cr, bleeding time, PT, aPTT, intraoperative blood
loss, urine output, transfusion volume, length of hospital stay were
collected and compared between the two groups and paired t-test
was used for comparison of results. Z value <0.01 and serum Cr
increment more than 0.5 mg/dL were considered statistically
significant.

The difference of total blood loss between two groups was
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193.6+432.2ml (L-group; 589.13%+380.78 ml, N-group;
782.73£316.65 ml), however statistically  insignificant (P
value=0.1243). Additionally, there were no significant differences in
other data including the length of hospital stay.

In conclusion, blood loss during liver resection is independent of

CVP.

Key Words: blood loss, hepatic lobectomy, lowering CVP
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