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Abstract

Hepatopancreatectomy(HPx), one of the most stressful surgery, 1is
occasionally an only way to a curative resection for widely spreading
biliary cancer. Little has been known about the pathophysiology after
HPx. This study was undertaken to investigate the limits of
resection, and the morphological and biochemical findings among HPxs
in comparison with their extents, with establishing the reasonable
models of HPxs in rats. Male Wistar rats received 6 kinds of
HPxs in combination with 3  degrees of hepatectomies (7 0 %, 80
% and 9 0 %) and 2 degrees of pancreatectomies (6 0 % and 9 0 %),

and hepatectomy (Hx) or pancreatectomy (Px) alone as control.
The animals were observed with checks on mortality, body weight,

and blood sugar level. On day 2 8, they were sacrificed in order
to obtain the liver and pancreas tissue, and systemic blood.
According to direct survival rate on day 2 8, six kinds of HPxs were
classified into four as follows: safe HPx (70 % Hx + 6 0 % Px; its
survival rate was 100% and 70% Hx + 90% Px; 88. 2 %),
critical one (80 % Hx + 6 0% Px; 52. 9 %), fatal one (80 % Hx +
90% Px; 31. 3% and 90% Hx + 60% Px; 25. 0%), - and poor

one (90% Hx + 90% Px; 0%). In the rats receiving HPxs,




forty—six out of 49 death cases (9 5. 8 %) occurred in the first three
postoperative days. In survivors receiving the critical and fatal HPxs,

morphological and biochemical values were within permissible range
compared with those of 70 % Hx or 6 0 % Px. In conclusion, 70 %
Hx + 90 % Px was considered as a safe limit of HPx, and 8 0 % HX
+ 60 % Px as a borderline HPx; sufficient recovery after operation
would be expected if survivors are obtained even after critical and fatal
HPxs; witally physiological changes would take place in the early

postoperative period.

Key words: Hepatopancreatectomy, Experimental model, Surgical

extent, Safe limit
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Fig.

Schema of the remaining liver and pancreas
after operations. The dotty area represents

the remaining region.

Body weight gains of HPxs and controls (70%HX,
60%Px) . Value 1is expressed as ratio
calculated by the following formula: Body
welght gain = Body welght at each time / Body
weight after operation. The values in all HPxs

are significantly lower than that in 70%Hx as
control (*: p<0.05). Compared to the value in
60%Px as another control, that in only
70%Hx+90%Px 1s significantly lower  (#:
p<0.05) . Among HPxs, that in 70%Hx+90%Px 1is

also significantly lower than that in

70%Hx+60%Px (4: p<0.05).

Blood sugar levels after operation. Blood
sugar level in 70%Hx+90%Px and 80%Hx+90%Px is

significantly higher than that in H7 as
control * (*yp=<0.0F, #: p<0.05¥, Those in

7T0%Hx+90%Px and 80%Hx+90%Px are
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Fig.

Fig.

significantly lower than that in 90%Px as

abnormally high control (+: p<0.01).

Histological features of the liver and the
pancreas 28 days after operation
(Hematoxylin-Eosin stain). a: liver of
70%Hx+90%Px, b: pancreas of 70%Hx+90%Px, C:
liver of 90%Hx+60%Px, d: pancreas of
90%Hx+60%Px. Normal structure of the liver
and the pancreas without fibrosis, necrosis
or atrophy is observed inall survived animals
in every kinds of HPxs including the above

HPxs.

Biochemical findings on day 28. a: serum
insulin level in aortic blood. There 1s no
significant difference. b: plasma glucagon
level in aortic blood. HPxs except

90%Hx+60%Px show glucagon 1level reduced
signifticantly thamnm” 70%Hx (*: p<0.01), but

the level 1in some HPxs are significantly

higher than that in 60%Px (#: p<0.01). c: GPT
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Table 1.

Table 2

level of 70%Hx+90%Px and 80%Hx+90%Px 1s
significantly higher than that of 70%Hx or
60%Px, and also higher among HPxs (+: P<0.01) .
d: total bilirubin. All values among HPxs are

within normal range.

Results are expressed as percent. Std Dev:
standard deviation. Min: minimum. Max:

maximum.

a: Results are expressed as number of cases.
+Number of death cases by 6 hours after
operation. #Technical error means massive
bleeding over 1lg and anesthetic death.
*Percent is given in parentheses. Db: Results
are expressed as mean * SEM. Each cell
contains blood loss (g) in the upper part and
anesthetic time ( minutes: seconds) 1in the
lower part. Results are expressed as mean *
SEM. Each cell contains blood loss (g) in the

upper part and anesthetic time

(minutes:seconds) 1n the lower part.
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Table 3.

Table 4.

Results are expressed as number of survivors.
Survival rates on day 28 are given as percent
in parentheses. Survival rate 1n 70%Hx+60%Px
or 70%Hx+90%Px is significantly higher than
that in 80%Hx+60%Px, 80%Hx+90%Px or

90%Hx+60%Px (*: p<0.05, #: p<0.01).

Results expressed as mean * SEM are calculated
by the following formula: regeneration ratio
= [weight (day 28) - weight (day O0;
estimated)]/ resected weight. Number of
survived rats on day 28 1is given 1in
parentheses. a: Liver regeneration ratio of
70%Hx is significantly higher than those of
70%Hx+60%Px and 70%Hx+90%Px (*: p<0.01), and
that of 80%Hx is significantly higher than
that of 80%Hx+90%Px (#:p<0.05). b: There is

no significant difference between Px alone

and HPxs.
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Table 1. Actual resection rate of hepatectomies and

pancreatectomies
Resection Hepatectomy Pancreatectomy
Scheduled percent 70 80 90 60 90
Actual mean 69.6 82.8 90.5 61.8 90.1
Std Dev 2.0 1.4 1.0 2.9 1.7
Min 67.0 79.0 88.2 56.9 85.9

Max fab., 843 B2.3 02 P34




Table 2a. Percentage of complete operation

: operativel  technical *
operation total geath P complete op.

70%Hx+60%Px 16 0 0 16 (100)

70%Hx+90%Px 19 0 o 17 (89.5)
80%Hx+60%Px 20 1 2 17 (85.0)
80%Hx+90%Px 20 2 2 16 (80.0)
90%HX+60%Px 24 6 > 16 (66.7)
90%Hx+90%Px 31 13 s 16 (51.6)

Table 2b. Blood loss and anesthetic time during operation

Combination no Hx 7OO/OHX SOO/OHX 90%Hx
o P 0.03+0.02 021+0.05 0.27+0.05
& 7:12+0:14 9:07+0:28  8:38+0:28
50%P 0.06+0.02 006+002 025+0.11 0.50+0.09
oFX | 7:41+029 809+0:14 9:50+0:14  9:50+0:29
90oupy | 0-09t 0.03 0.06+0.02 0.46+0.08 0.62+0.04
# 12:14 + 0:43 13:26 + 0:29 15:07 + 0:43 20:36 + 0:58




Table 3. Survivors in the postoperative course until day 28

operation

postoperative days

0

70%Hx+60%Px
70%Hx+90%Px
80%HX+60%PXx
80%Hx+90%Px
90%HXx+60%Px
© 90%HXx+90%Px

16
17
T
16
16

1

2

3

16
17
15

16
17
1D

16

16

14

16
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28

16(100)
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