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Table 1 Backgrounds of 23 patients

Age 6010 year-old
Sex male 10 cases
femal 13 cases
Diagnosis HCC 8 cases
varices 8 cases
encephalopathy 2 cases
hypersplenism 1 case
bile duct cancer 2 cases
gallbladder cancer 2 cases
Extrahepatic shunt(n=14)
spleno-renal shunt 6 cases
gastro-renal shunt 3 cases
paraumbilical shunt 4 cases

IMV-iliac shunt 1 case
Method of closing the extrahepatic shunt(n=11)

ligation of the shunt 5 cases
Hassab’s operation 5 cases
esophageal transection 1 cases
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Table 2 Details of patients in extra-hepatic shunt, encephalopathy, fibrosis, the level of ammonia and chemical data

Ammonia

Case }i;targc Iiigg;eg?; Fibrosis | Portal Hepatic
shunt vein vein

(ug/dl) (g/dD
1 exist |sometimes LC 235 115
2 exist | sometimes LC 238 126
3 exist | sometimes LC 248 51
4 exist | sometimes| fibrosis 216 38
5 exist |sometimes| fibrosis 257 29
406 159
6 exist none LC 269 92
7 exist none LC 320 44
8 exist none LC 230 131
9 exist none LC 155 66
10 exist none LC 300 113
11 exist none LC 110 41
12 exist none fibrosis 266 38
13 exist none fibrosis 21 29
14 exist none fibrosis 230 32
15 none none LC 220 80
16 none none LC 224 39
17 none none L.C 118 52
18 none none LC 107 57
19 none none fibrosis 120 30
20 none none normal 102 12
21 none none normal 217 18
22 none none normal 193 22
normal 90 11

23 none none

ICGR15 Liver function
Ammonia 532?{,2 e | oAb | chE | HPT
ratio (%) the the (g/dl) | (4PH) | (%)
shunt (%) | shunt(%)
51 48 - 2.9 0.21 34
47 44 44 2.5 0.32 32
79 54 25 2.4 0.36 40
82 47 27 3.5 0.47 74
88 44 23 2.9 0.47 69
60
65 32 — 3.2 0.64 56
86 20 — 3.3 0.53 69
43 52 50 2.4 0.2 43
57 31 22 4 0.42 68
62 31 22 4 0.42 68
62 43 21 3 0.31 83
85 32 18 3.3 0.47 60
86 20 12 4.5 0.69 67
86 9 8 3.7 0.5 87
63 29 3.6 0.73 80
82 10 3.5 0.54 75
55 22 3.4 0.55 66
46 25 2.5 0.27 48
75 21 4 0.62 67
88 4.5 3.8 0.61 117
91 8 3.8 0.68 116
88 14 3.6 0.62 118
87 4.5 3.5 | 0.59 109

* encephalopaty was no change after closing the shuny ** encephalopathy was imploved after closing the shunt

*** at the time of encephalopaty
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Fig. 1 An expression of ammonia exclusion ratio
(P) —(H)
(P)

Ammonia exclusion ratio =

( P ) : ammonia level of portal vein

( H ) : ammonia level of hepatic vein
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Fig. 2 Ammonia level of portal vein classified by
liver fibrosis
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Fig. 3 Ammonia level of hepatic vein classified by
liver fibrosis
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Fig. 4 Ammonia exclusion ratio classified by
liver fibrosis
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Fig. 5 Correlation between ammonia exclusion
ratio and ICGR;; in the patients without extrahe-
patic shunt. There was strong negative correla-
tion between ammonia exclusion ratio and

ICGR;s (r=—10.84)
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Fig. 6 Correlation between ammonia exclsion
ratio and ICGR,; of before and after cosing the
extra-hepatic shunt in the patients with extra-
hepatic shunt. There was no correlation between
ammonia exclusion ratio and ICGR,; before clos-
ing the shunt (r=—0.48), but there was strong
negative correlation between ammonia exclusion
ratio and ICGR,; after closing the shunt (r=—
0.75)
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Intra-hepatic Shunt Evaluated by Serum Ammonia Level
—Closing of Porto-systemic Shunt—

Takehito Ohtsubo, Ken Takasaki, Masashi Tsugita, Masakazu Yamamoto,
Takafumi Suzuki, Syoujiro Miyazaki and Tetsuo Nakagami
Department of Surgery, Insutitute of Gastroenterology, Tokyo Women’s Medical College

We investigated the portal blood flow, paticularly intra-hepatic shunt, by measuring the level of
ammonia in the portal vein (P) and hepatic vein (H). and the ammonia exclusion ratio (P-H)/P. Twenty-
three patients were evaluated, 14 had an extra-hepatic shunt, and the others had no shunt. As the liver
function deteriorated becouse of fibrosis, the level of ammonia in the hepatic vein increased and the
ammonia exclusion ratio decreased. In the patients with no extra-hepatic shunt, there was a highly
negative correlation between the ammonia exclusion ratio and ICGR,s (r=—0.85). In the patients with
an extra-hepatic shunt, there was a highly negative correlation between the ammonia exclusion ratio and
ICGR,s after closing the shunt (r=—0.75). Consequently, the ammonia exclusion ratio reflected the
degree of liver fibrosis and intra-hepatic shunt. The ammonia exclusion ratio is a useful method for
determining the closing of the porto-systemic shunt.
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