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Table 1 Clinical characteristics of the patient

Patient No. 0 ;/Ae%?ﬂ Sex ?i[;%aﬁn\'llg Igj‘sléog 0 IivaeerS\E/’gltS?ne ':i:wutlr('jagger;g;:f/t;;d Flwdoﬁddn;;/nlosterd
O mi/kg/hrQ0 O ml/kg/h0

Case 1 61 [V 110 2,181 R3"? 131 6.0
Case 2 41 M 10.0 2,650 R3 119 6.9
Case 3 46 F 137 1,740 R 206 52
Case 4 64 M 120 3,514 ER 19.6 47
Case 5 70 M 12.3 3350 L 153 70
Case 6 76 M 110 2,250 S 135 49
Case 7 70 M 10.0 1,702 S 144 3.7
Case 8 60 M 12.8 2910 S 121 5.0
Case 9 67 M 122 2,900 S 17.3 36
Case 10 61 F 8.0 1,778 S 9.2 34
Case 11 65 M 110 1,173 R 16.3 42
Case 12 74 M 135 4,300 S 16.3 44
Case 13 68 M 153 11,857 EL 124 75

Mean + SE. 630+ 28 117+ 05 32542+ 756.0 148+ 09 51+ 04

“'0M:Male F:Female

“?0 R3 : right trisegmentectomy [ caudate lobectomy, ER : extended right lobectomy O caudate lobectomy,
R : right lobectomy O caudate lobectomy, L : left lobectomy O caudate lobectomy, EL : extended left lobectomy O caudate O

lobectomy, S : Segment 41/2 [ Segment 5
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Table 2 Measurements in this study
Variables Abbreviations Units Measurements or calculations
Volume-related
Total infusion volume TIV ml/kg/h Dilect mesurement
Colloid infusion volume CIv ml/kg/h Dilect mesurement
Urine volume uv ml/kg/h Dilect mesurement
Accumulated water balance AWB ml Dilect mesurement
Colloid osmotic pressure COP mmHg 21C 0 0.16C* 0 0009CT OC™
Flow-related
Cardiac index Cl litter/min/m? Dilect mesurement
End-diastolic volume index EDVI ml/m? EDVIO SVI/EFO O SVI O CI/HR"? x 1,000
Left ventricular stroke work index LVSWI g0 m/beat/m’ LVSWI [T1 MAP" [0 PWP"‘[k CI/HR x 00136
Oxygen-related
Oxygen delivery index DO:l ml/min/m? DO21 0 Ca0,”*x Clx 10
Oxygen comsumption index VO.l ml/min/m’ VO21 0 CI x 10 %0 CaO, [0 CvO,*0]
Shunt ratio Qs/Qt % Qs/Qt [1J CcO,”" 0 CaO,[¥] CcO, 0 CvO,[x 100
Respiratory index Pa0./F10, Pa0./F10,
Others
Arterial ketone body ratio AKBR Dilect mesurement
Total bilirubin T.BiL mg/dl Dilect mesurement
Inter-leukin-6 IL-6 pg/mi Dilect mesurement
Hepatic venous oxygen saturation ShvO2 % Dilect mesurement

“*[J total protein

“?[J heart ratel] "°0] mean arterial pressurel] “‘[J pulmonary wedge pressure] "°[] arterial oxygen content

“°0 venous oxygen content "’0] pulmonary capillary oxygen content

Table 3 Infusions and drugs administerd in this study
Infusion during operation O O 15 ml/kg/h

dayo0 0000000 5ml/kg/h
Collid FFP and albumin was given at minimum

target level of COP of 20 mmHg
Inotropic agents dopaminO O 3—5 u g/kg/min
dobutaminO 3—5 p g/kg/min

o0o0o0o0oO0C0O0OU0O0d0gooo2miODO0CooO
000000mooo0oooooo™moooooo
Landis-Pappenheimer D 0*0 0000000000
O00o0O0o0o0ooooOOoOoO0oooooOoOOo
ooooooooo

00000000 Table2D0OOOOOODDOOOOO
0000000000000 Table3dDOOODO

0000000000000 0oooooooon
000000005mg/diD0000000 Forrester
O00°0 subset 2B 00000000 OOOO0O
1Iomg/diD 0000000000000 OO®™

00 00 0O Stat View 4.00 Abacus Concepts, Ins[TJ
000000000000 meant SECOOOOOOO
000000000 pairedttest0 0000 2000
O00O0O0DOQODOOQOO Pearson's correlation coefficient

Fig. 1 Postoperative fluid management and colloid
infusion.
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Fig. 2 Postoperative changes of urine volume and
accumulated water balance.

mi/kg/hr

urine volume

3 days

mean+SE

Fig. 3 Postoperative changes of colloid osmotic pres-
sure] COPO and cardiac index CI[T] Asterisks in-
dicate significant differences versus preoperative
valuel p<0.05[1]

g 1/min/fa
30 7

t l
Pr [ 1 2 3
e days

mean x SE
* P<0.05

Fig. 4 Postoperative changes of right ventricular
end diastolic volume index] EDVICAnd left ventricu-
lar stroke work index LVSWI0 Asterisks indicate
significant differences versus preoperative valuel p
<0.05[0

mi/m2 g - m/beat/m2
180 70

P
days

mean+SE

* P<0.05
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Fig. 5 Postoperative changes of oxygen delivery in-
dex] DO.Iand oxygen consumption index] VO.IJ

mi/min/m2 mi/min/m?
900 200

3 3
days days

mean+SE

Fig. 6 Postoperative changes of pulmonary venous
shunt rated Qs/Qt0 and PaO,/FiO.. Asterisks indi-
cate significant differences versus preoperative
valuel p<0.05[1]
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Fig. 7 Postoperative changes of arterial ketone body
ratiod AKBRO and serum total birirubin. Asterisks
indicate significant differences versus preoperative
valuel p<0.05[1]

mgidl

@

Al
in
total bilirubin

o = N w &

7 Pe O 1 2 3 45 6 7.
days days

mean + SE
* P<0.05

—
Pre ope 0 1 3 5

Fig. 8 Postoperative changes of circurated inter-
leukin-6. Asterisks indicate significant differences
versus preoperative value[ p<0.05(TJ
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Fig. 9 The regression analysis revealed a significant
correlation between the peak value of postoperative
interleakin-600 peak IL-600 and the total time of he-
patic venous hemoglobin oxygen saturation below
6000 t-ShvO.d 600 Oduring operation and a signifi-
cant correlation was also noted between the peak
value of postoperative serum total bilirubinO peak
T-BilO and the t-ShvO,[] 600 during operation.
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Fig. 10 Postoperative complications.
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Fluid Replacement Therapy and Hepatic Venous Oxygen Saturation Monitoring
in the Management of Hepato-Pancreato-Duodenectomy

Masahiko Murakami and Nobuhiro Sato
Department of surgery 1, lwate Medical University, School of Medicine

In an attempt to prevent postoperative complications after hepato-pancreato-duodenectomy] HPDOO we
have employed voluminous replacement of fluid containing inotropic agents in the early postoperative period.
Our basic strategy was to give fluids at a minimum target dose of 15ml/kg/hr during surgery and 5ml/kg/hr
plus dopamine and dobutamine at 3-5ug,/kg/min on the day after surgery. In this study, we determined the
cardiopulmonary parameters and hepatic blood supply in 13 cases of HPD. The hepatic venous oxygen satura-
tionO ShvO,[] was determined by using an optical catheter implanted in the hepatic vein for continuous moni-
toring. The postoperative systemic hemodynamic condition indicated hyperdynamic circulation, the oxygen
delivery index was kept over 600ml/min/m? and the oxygen consumption index was maintained over 135ml/
min/m? The arterial ketone body ratio registered minimum values of 0.53+ 0.060 mean+ SEOduring surgery,
then rapidly recoverd to over 1.0 after surgery. The total time of ShvO. below 600 O t-ShvO.[J 600 was 56.0+
16.2min during surgery, but it did not fall below 600 after surgery. Postoperative peak serum total bilirubin

0 peak-BilOd and IL-60 peak-1L-60 were 6.2+ 1.8mg/dl and 1,060+ 131pg/ml, respectively. Regression analysis
demonstrated a significant correlation between the t-ShvO.[ 60 and peak-Bild r=0.7400 A significant correla-
tion also was noted between the t-ShvO,[] 60 and peak-IL-61 r=0.938L. Only one patient developed hepatic fail-
ure. There were no pulmonary complications or treatment-related deaths. These results show the importance
of maintenance of the oxygen demand and supply and the usefulness of aggressive fluid replacement and
ShvO. monitoring in HPD.
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