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Radionuclide Study on Hepatic Blood Flow
in Schistosomiasis Japonica

Junichi OKADA*, Guio UcHIYAMA*, Kazushige HAYAKAWA*, Sanshin HAYASHI*,
Tsutomu ARAKI*, Takao ARAI* and Masahiko TucHI**

Abstract Schistosomiasis Japonica is a regional disease found in elderly people who were living in
once-endemic areas in Japan. Yamanashi was one of these areas until 1970, since when no newly
infected patients were reported. The disease is characteristic of developing irreversible interstitial fibrosis
of the liver, where parasites migrate and lay eggs. Portal hypertension, esophageal varices and hepato-
cellular carcinomas are the common features of the results. In order to estimate patient’s hepatic blood
flow, radionuclide angiography of the liver with the use of 10-15 millicuries of Tc-99m phytate were
performed prior to the conventional multiview imaging. Twenty-two patients with schistosomiasis and
twelve adults without evidence of liver disease were studied. A time-activity curve of the right lobe of the
liver was generated by a computer, and the ratio of arterial blood flow to portal blood flow was calculated.
As a result, a good correlation was found between the arterial to portal blood flow ratio and the grade
of hepatic fibrosis verified by laparoscopic biopsy. The development of esophageal varices were likely to
correlate well with the blood flow ratio rather than scores on the conventional static liver and spleen
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scintigram. The study was useful for evaluating patient’s clinical stages and prognosis.

Introduction

Schistosomiasis Japonica is a regional disease
found in elderly people who were living in once-
endemic areas in Japan. Yamanashi was one of
these areas until 1970, since when no newly
infected patients were reported!). The disease is
known to be still endemic in several areas of
Southeast Asia?. Interstitial fibrosis, indiced by the
immunological process against the schistosoma’s
eggs, becomes irreversible and often produces
portal hypertension. It is still important therefore,
even in no-more endemic areas, to keep those
patients under medical surveillance.

Purpose of this study is to evaluate the hemo-
dynamics of the liver in patients with schistosomia-
sis Japonica using a non-invasive radionuclide
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angiography, and to use the test for estimating
their clinical stages and prognosis.

Material and Method

Twenty two patients with schistosomiasis
Japonica and twelve controls were studied. Liver
biopsies were performed on these twenty two
patients under laparoscopic procedure. By these
specimens the grade of interstitial fibrosis was
evaluated; mild, moderate and marked liver fibro-
sis. They also had fiberoptic endoscopies to detect
esophageal varices which were often the causes of
death from massive bleedings.

Ten to 15 mCi of Tc-99m phytate were rapidly
injected into patient’s antecubital vein so that the
radionuclide bolus could reach the abdominal
aorta. The head of a gamma camera faced the
patient’s upper abdomen, and digital data of se-
quential organ images were stored into a data pro-
cessing system at 1 second intervals for 60 seconds
right after the radionuclide appeared in the lungs.

Time-activity curves on the abdominal aorta,
liver and kidney were generated afterwards using
ROI techniques. Aortic time-activity curve was
used for the assessment of adequacy of bolus injec-
tion, If the time to reach peak from the half-
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maximum point on the ascent of the curve was
greater than 8 seconds, the study was discarded.
A rising slope of a hepatic time-activity curve is
composed of an arterial phase and a portal phase.
A point at the end of arterial phase and the begin-
ning of portal phase is usually observable as a bend-
ing portion of the curve, shown in Fig. 1. When
the point is not readily recognized, a peak time of
aright renal time-activity curve was used to identify
the transitional portion of a hepatic curve. The
reason is, according to Sarper et al.9, the peak of
the renal curve is coincidental with the transitional
portion of the hepatic curve in many cases. The
ratio of the portal slope (b) to the arterial slope (a)
was calculated, and b/a value was used as the
hepatic blood flow ratio.
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Conventional multiview liver images were also
obtained and carefully interpreted. Liver images
of schistosomiasis Japonica were quite similar to
those of liver cirrhosis. The characteristic findings
are (1) the atrophy of the right lobe, (2) enlarge-
ment of the left lobe, (3) splenomegaly and (4) in-
creased bone marrow accumulation of radio-
nuclide. Each findings were scored 1 to 3 points.
By adding scores of these findings of conventional
liver and spleen scintigrams, all livers were divided
into four classes; normal, mildly impaired, moder-
ately impaired and severely impaired.

Representative Cases

Case 1 The patient is 54-year-old female. She had
been proved to have schistosoma’s eggs in her liver

Fig. 1 Selected images from radionuclide angiography (A, B, C) and time-activity
curves of aorta, kidney, and liver (D). Transition point of a liver curve was shown

by an arrow.
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Fig. 2 Case 2. Selected images (A, B, C) and time-activity curves (D).

tissue, but the interstitial fibrosis was mild. Images
recorded in 2 seconds for each frame showed
rather good accumulation of the radiopharma-
ceutical in the liver. Selected images from radio-
nuclid angiography (Fig. 1) showed the peak
radioactivity in the right kidney, the portal inflow
to the liver (10 seconds later) and good accumula-
tion of radioactivity in the liver (20 seconds later).
Time-activity curves on the aorta, kidney and liver
of this patient are shown in Fig. 1. Aortic curve
suggests the bolus injection was good enough for
analysis. Transition point of a liver curve was
evident as shown by an arrow. Portal to arterial
flow ratio, namely b/a was 2.5 in this case.

Case 2 The patient is 54-year-old male. He dis-
played marked periportal fibrosis in his biopsied
specimen. The liver blood flow was rather poor in

comparison with the previous patient. The liver
image was very faint in photos selected in the same
manner. Time-activity curve of the liver was rather
horizontal and b/a value was 0.4 (Fig. 2).

Results

Relation between b/a value and the grade of
interstitial fibrosis is shown in Fig. 3. The mean
value+standard deviation of b/a values of each
group of normal, mild fibrosis, moderate fibrosis
and marked fibrosis, were 2.8+1.2, 2.3+0.9,
1.540.7, and 0.54-0.4 respectively. There is no
definite cut-off value which separate abnormal
from normal individuals. But, it could be said that
the heavier the interstitial fibrosis observed, the
less the b/a value obtained. While normal controls
gave b/a values more than 1.6, patients with
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Fig. 3 Relationship between b/a values and the grade
of interstitial fibrosis.
normal : m=2.8 SD=1.2
mild fibrosis : m=2.3 SD=0.90
moderate fibrosis: m=1.5 SD=0.70
marked fibrosis : m=0.53 SD=0.43
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Fig. 4 Relationship between b/a values and esophageal
varices.

23 % 11 5 (1986)

static image
Se
normal I3
it
]
mildly N
. tH *
impaired
moderately H .
impaired : ’
markedly H
. . ® S
impaired H
without with

varices

Fig. 5 Relationship between finding-scores in con-
ventional liver-spleen images and esophageal
varices.

marked fibrosis gave them less than 1.0. Statistical
difference was evident between these two groups.

Patients were divided into 2 groups who were
having and not having esophageal varices by the
fiber-optic endoscopies. Their b/a values were
fairly well separated from each other as shown in
Fig. 4. While patients not having esophageal varices
gave b/a values more than 1.0, most of patients
with varices gave them less than 1.0. There was
statistically significant difference between values
of these 2 groups. The result suggests that when
b/a value is less than 1.0, the probability that the
patient has esophageal varix is high. On the other
hand, there was no good separation between 2
groups when we applied the scores of findings in
the conventional liver and spleen scintigrams
(Fig. 5). Using only static liver and spleen images,
it is not possible to predict whether patients have
or have not esophageal varices.

Discussion
Schistosomiasis Japonica is characteristic in
developing irreversible interstitial (periportal)fibro-
sis of the liver, where parasites migrate and lay
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their eggs. Glisson’s sheath is invaded by eggs of
schistosoma around the portal vein. Portal hyper-
tension, esophageal varices and possibly hepato-
cellular carcinomas are the common features of
prognosis?:6:7, Therefore, to study the patients
once infected is still of importance to evaluate
their clinical stages and to predict their prognosis.

There are papers on the techniques of evaluating
the hepatic blood flow by analyzing time-activity
curves of the liver after intravenous rapid injection
of radionuclides®3-10, Among these methods our
analyzing technique, the one dealt with the ratio
of slopes of arterial to portal phase, namely b/a
value, is similar to those of Sarper et al.> and Boyd
et al.® In our preliminary studies, This method
showed better reproducibility than the technique
proposed by Biersach et al.l®, which applied the
ratio of integrated area of arterial phases to that of
portal phase.

The good correlation between b/a values and the
grade of interstitial fibrosis of the liver was ob-
tained. The result supports the concept that the
portal perfusion decreases with the severeness of
periportal fibrosis of the liver. The blood flow ratio,
b/a value, also proved to be able to reflect the pro-
bability of having esophageal varices more than
the conventional static liver and spleen images.

Tio et al. studied on the schistosomiasis patients
with the conventional liver and spleen scinti-
grams39, and their results showed that the small
liver size and splenomegaly were the most prom-
inent sign in the severely damaged schistosomiasis
liver. They also suggested that the fibrotic change in
the liver in female patients produced splenomegaly
with high incidence of esophageal varices?. The b/a
value described in this paper could also give an

careful tool to this kind of study.

In patients with schistosomiasis Japonica, the
radionuclide angiography with quantitative evalua-
tion of hepatic blood flow was valuable test for
estimating their clinical stages and prognosis.
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