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Outcomes of Hepatic Resection Using Intermittent
Hepatic Vascular Inflow Occlusion with Low Central
Venous Pressure

Sang Yeup Lee, M.D., Koo Jeong Kang, M.D., Yong Hoon
Kim, M.D., Tae Jin Lim, M.D., Jae Seok Hwang, M.D.", Jung
Hyuk Kwon, M.D.* and Jin Mo Kim, M.D’

Departments of Surgery, 'Internal Medicine, EF?adfo!ogy and “Anes-
thesiology, Keimyung University School of Medicine, Daegu, Korea

Purpose: Blood loss and transfusions during a liver resection
are associated with higher morbidity and mortality rates. With
applying hepatic vascular inflow occlusion (Pringle maneuver),
persistent bleeding during a hepatic transection is caused by
back flow from the hepatic veins. Therefore, low central
venous pressure facilitates to reduce-bleeding from the hepa-
tic veins by lowering the back flow pressure gradient. An
intermittent hepatic vascular inflow occlusion was applied, with
a lowering of the central venous pressure, during a hepatic
resection In our series of patient. The effect of these maneu-
vers in reducing bleeding and the postoperative complication
rates were analyzed.

Methods: Between December 2000 and September 2003, in
153 hepatic resection patients, where this technique was
used, the intermittent vascular inflow occlusion and main-
tenance of the central venous pressure as low as possible
were accrued in this study. The overall outcomes of patients
that had a hepatic resection, focusing on the amount of
bleeding, blood product transfusion and complication rates,
were analyzed.

Results: The median blood loss was 652.5 ml, and 111
patients (72.5%) required no perioperative blood transfusion.
The median units of blood required in the patients who
needed a transfusion were 2.3 U. There was no evidence
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of renal derangement related with low blood flow into the
kidney by keeping central venous pressure as low as
possible. There were minor complications in 34 patients
(22.4%) and two in-hospital mortalities (1.3%) associated with
hepatic failure in cirrhotics.

Conclusion: A hepatic resection, with an intermittent Pringle
maneuver and a low central venous pressure, is a very sim-
ple and effective modality to reduce bleeding during a hepatic
transection, with low morbidity and mortality rates and without
hepatic and renal dysfunctions. (Korean J HBP Surg 2004;
8.98-104)
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erin durine transection

position

1
=4

keeping central venous pressure as low

Restriction of fluid infusion before and during hepatectomy
of hepatic parenchyma

[

2. Reduce tidal volume during hepatic transection
4, Continuous infusion of nitroglyc

3. Trendelenber

Table 1. Method of reducing back-flow from the hepatic vein with
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Fig. 1. Blood pressure and central venous pressure before and after infusion of nitroglycerin. (a) Mean blood pressure before infusion

of nitroglycerin is 128.0 mmHg, and mecan blood pressure after infusion of nitroglycerin is 102.0 mmHg. (b) Mean central venous

pressure before infusion of nitroglycerin is 7.0 mmHg, and mean central venous pressure after inf

“NTG = Nin-gg]yceri!l.

Table 2. Pathologic diagnosis of 153 liver resection

Diagnosis Number (n=153)
Hepatocellular carcinoma 71
Intrahepatic duct stone 33
Metastalic carcinoma [2
Peripheral cholangiocarcinoma 9
Gallbladder carcinoma 7
Klatskin tumor 7
Liver abscess 5
Cystadenoma 3
Hemangioma 2
Pscudotumor 2
Adenoma I
Carcinosarcoma l
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Table 3. Types of hepatic resection

Number (n=153)

——rr—

Procedure

Major resection (n=75)

[eft hepatectomy or more 41
Right hepatectomy or more 25
Sectionectomy -+ | segmentectomy 9

Minor resection (n=78)

Left lateral sectionectomy 27
Other sectionectomy 27
Segmentectomy 19

Caudate lobectomy
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Table 4. Perioperative outcomes according 1o resection type®

F'__.--'—_-__ - .
Duration of Pringle Blood loss Transfusion Alue
surgery [n'.in) (Iﬂ]} (U) Jr=-vdiue
Major resection (n=75) 5hr 29 m*2 hr 11l m 3324217 735.8=1101.0 0.9:1.9 NS
\finor resection (n=78) 4 hr29 mA1 hr 26 m 3154165 570.3 =476.0 0.6:1.1 NS

ot 4 hr 39 m+2 hr 323190 652.5+861.0 0.7+1.5 NS

i

: The data are expressed as mean=SD in cach group; NS = Not significant.

Table 5. Perioperative outcomes according to liver®

————

Duration of

surgery Pringle (min) Blood foss (mly  Transfusion (U) p-value
Cirrhosis [n=37")"i S5hr 12 m*=2 hr 26 m 360=-239 738.2+1333.0 1.0+24 NS

Non-cirrhosis (n=100) ! dhr 5SS m=1 hr42 m 308+17.6 616.9--448.3 0712 NS

——

“ The data are expressed as mean £5D in each group, 'Cirthosis = paticnts who have liver cirrhosis; ' Non-cirrhosis = patients who have normal
liver); NS = Not significant.

Table 6. Complications in hepatic resection (n=153) Table 7. Markers of hepatic and renal injury before and after
hepatic resection”
Complication Number , . s
: PRD ' POD Ist POD 3ird”
Bile leakage [ —
Wound infection 6 A 5194541 272942437  116.8+83.8
Intranbdominal abscess 0 (IU/L)
Ascite ALT |
SEIE : 4504640 215741609  161.6 1717
Bleeding 3 (/L)
Jelayed gastric emptying . ALY 124.7490.1 105141242 118.11124.9
Mortality 2 (TU/L)
a - - Bilirubin
2 = 9, -1 _i_
Tota 34 (22.2%) (mefd) 1.3+1.9 1.2+09 1.0+0.7
- ' - BUN
| 14769 1054 3.1 9.6+4.6
(mg/dl)
Creatinine 009 0.0-+0.3 00409
025 ml, =82k 0.7 Ui, 111 1](7% %yoll 4] =35 B A (mg/dl) o o -

I
510 2818k of| = 420]](27.5%)2) Dt:rl i -
) T 2= “The data are expressed as mean 8D i each group; 'PRD =
o *r—
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A A 29, EF2 5703 ml, T g 0.6 UG] Postoperative 3rd day, NS = Not signilicant.

LU Aol HF SEALE SAZ W, FULE

5.8 ma} 4=sleko 0.9 Uolr|(Table 4). /},ﬂu} Lyl A AL

e B Zuleko. 7h7k 7382 ml, 616.9 mlo| 3 Falek A gl 1533792 =< A% BUN, creatinine?] AST, ALT,
D710 UL 0.7 UG el(Table 5). 2k 2 2] o3 Algk 4 4] ALP, bilirubinr U] W5leh-g uwl) ¥ BUN, creatinine- %
L el A A 7o v arslel S u)) 253 skel] lol %147 mg/dl, 1.0 me/diol] 4] & 5= 1] 10.5 mg/dl, 0.9

4 & Hog 0ol xlo]l= ¢lglu). me/dlgl 3L 2 3= 32U 4] 9.6 mgfdl, 0.9 mgfdle]c). AST, ALT
2 plaasle = A 519 1IU/L, 45.0 1U/Le|aLl &5 3§ 1<«
272.9 1UJL, 215.7 IU/L relar o5 5= 34+ 116.8 TU/L, 161.6
oJuh(Table 6). t)]  IU/Lolul(Table 7, Fig. 2). Al7A7|se] #|32¢l BUN U
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Fig. 2. Markers of renal injury (creatinine) before and after hepatic resection (a) and markers of hepatic injury (AST, ALT) before and

Table 8. Comparison of perioperative outcomes between hepatic vascular isolation and hepatic vascular 1selation with low central venous

“ The data are expressed as mean® SD in each group. "HVI

central venous pressure anesthesia.
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