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Unusual early bile excretion from the liver in patients with fulminant hepatic

failure as detected by Tc-99m-PMT hepatobiliary scintigraphy;
Comparison with Tc-99m-GSA scintigraphy
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In two females (58 and 14 years old) with fulminant hepatic failure, Tc-99m-PMT hepatobiliary
scintigraphy was used to evaluate intrahepatic bile stagnation, and Tc-99m-GSA scintigraphy to
evaluate hepatic functional reserve. In both patients, Tc-99m-PMT hepatobiliary scintigraphy
showed unusual early bile excretion into the extrahepatic bile duct and small intestine within the first
30 min of imaging. These findings contradicted typical findings of intrahepatic bile stagnation of
fulminant hepatic failure. The receptor index and blood clearance index determined from dynamic
acquisition data on Tc-99m-GSA scintigraphy suggested a markedly decreased hepatic functional
reserve. These findings were compatible with fulminant hepatic failure. A discrepancy was
observed between the findings of hepatobiliary scintigraphy and those of Tc-99m-GSA scintigra-
phy. The pathological state of early bile excretion from the liver into the bile duct should be
considered in fulminant hepatic failure.
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INTRODUCTION

FULMINANT HEPATIC FAILURE is characterized pathophysi-
ologically by massive necrosis of hepatocytes and marked
intrahepatic bile stagnation as well as by a poor prognosis
and low survival rate.! Because an appropriate manage-
ment approach is essential to improve the survival rate,
early diagnosis and prospective evaluation of the progno-
sis are important.? Various blood biochemical examina-
tions have historically been used for early diagnosis of
fulminant hepatic failure, but their results are not always
meaningful because patients with fulminant hepatic fail-
ure may be treated by plasmapheresis and blood product
supplementation.

Received October 23, 2000, revision accepted December 18,
2000.

For reprint contact: Shin Matsuoka, M.D., Department of
Radiology, Teikyo University School of Medicine, Ichihara
Hospital, 3426-3, Anesaki, Ichihara, Chiba 299-0111, JAPAN.

E-mail; shinma@med.teikyo-u.ac.jp

Vol. 15, No. 1, 2001

Radionuclide examination techniques such as Tc-99m-
N-pyridoxyl-5-methyl-triptophan (PMT) hepatobiliary
scintigraphy and Tc-99m diethylenetriamine pentaacetic
acid galactosyl human serum albumin (GSA) have been
applied for the determination of the severity of fulminant
hepatic failure.>* In patients with fulminant hepatic fail-
ure, marked intrahepatic bile stagnation on hepatobiliary
scintigraphy and a markedly decreased hepatic functional
reserve on Tc-99m-GSA scintigraphy are common find-
ings.

We present two patients with fulminant hepatic failure
who showed unusual early bile excretion from the liver on
Tc-99m-PMT scintigraphy and severely impaired hepatic
functional reserve on dynamic data in Tc-99m-GSA scin-
tigraphy.

CASE REPORTS
Two patients with fulminant hepatic failure underwent

both Tc-99m-PMT hepatobiliary scintigraphy and Tc-
99m-GSA scintigraphy. In hepatobiliary scintigraphy,
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Fig.1 Serial hepatic receptor imaging with Tc-99m-GSA in a
58-year-old woman with a fulminant hepatic failure. A marked
cardiac pool is observed even after 20 minutes.
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Fig.2 Serial Tc-99m-PMT hepatobiliary scintigraphy in a 58-
year-old woman with fulminant hepatic failure, after 3 min to 60
min. The duodenum was visualized 26 minutes after initial
injection. The cardiac pool image disappeared after 14 minutes.
Residual intrahepatic radioactivity was prominent even after 60
minutes.

after a bolus intravenous injection of Tc-99m-PMT (185
MBq), sequential dynamic images were obtained with a
gamma camera (Sophy DHD, Sopha Medical, Buc, France)
at the rate of 2 sec/frame for the first 60 seconds and 30
sec/frame for the next 60 minutes. Whenever necessary
delayed images were obtained 24 hours after the first
injection. In Tc-99m-GSA scintigraphy, after a bolus
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Fig. 3 Serial hepatic receptor imaging with Tc-99m-GSA in a
14-year-old girl with fulminant hepatic failure. A persistent
cardiac pool is observed even after 20 minutes.
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Fig.4 Serial Tc-99m-PMT hepatobiliary scintigraphy in a 14-
year-old girl with fulminant hepatic failure after 3 min to 60 min.
The common bile duct and duodenum were visualized 15
minutes after initial injection.

injection of Tc-99m-GSA (185 MBq), serial dynamic
images were taken with a gamma camera (STARCAM
3000XR/T, GE Medical Systems, Milwaukee, Wis) at the
rate of 3 sec/frame for the first 60 seconds and 15 sec/
frame for the next 20 minutes. According to a report by
Kudo et al., the time-activity curves for the heart and liver
were generated from regions of interest (ROIs) placed
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over the left ventricle and the whole liver. The receptor
index (LHL15) was calculated by dividing the radioactiv-
ity counts of the liver ROI by the radioactivity counts of
the liver plus heart ROI at 15 min after injection. The
index of blood clearance (HH15) was calculated by divid-
ing the radioactivity count of the heart ROI 15 min after
the initial injection by the radioactivity count of the heart
ROI 3 min after the initial injection.

Case 1

A 58-year-old woman was hospitalized with a 7-day
history of jaundice and acute aggravation of liver func-
tion. The initial biood biochemical analysis showed marked
hyperbilirubinemia (total serum bilirubin 15.9 mg/d/,
direct bilirubin 10.8 mg/d!). Prothrombin time was notice-
ably reduced (24.0%). Her hepatic coma scale was grade
2. No history of hepatotoxic drugs, blood transfusions or
other hepatitis-inducing factors was noted, and serologic
tests for hepatitis A, B and C were negative. Tc-99m-GSA
scintigraphy was performed one day after admission. A
remaining noticeably cardiac pool and hepatic atrophy
were recognized (Fig. 1). LHL15 and HHI15 were 0.66
and 0.87, respectively, indicating greatly decreased
hepatic functional reserve. Tc-99m-PMT hepatobiliary
scintigraphy was performed 3 days after admission. The
cardiac pool image disappeared 14 minutes after the first
injection and the bile duct and small bowel appeared after
18 minutes and 26 minutes after it, respectively (Fig. 2).
The early appearance of the bile duct and small bowel
suggested little impairment of bile excretion, whereas a
large degree of intrahepatic radioactivity remained even
after 60 minutes, suggesting serious intrahepatic cholesta-
sis. During the examination period of both scintigraphic
techniques, no notable changes in clinical or blood
biochemical examination data occurred. This patient
underwent intensive therapy including fourteen plasma-
pheresis sessions, but died 38 days after admission due to
liver failure.

Case 2

A 14-year-old girl developed appetite loss and abdominal
distention as initial symptoms and was admitted with
jaundice and rapid progression of liver dysfunction. Labo-
ratory investigation showed slightly increased total serum
bilirubin (2.1 mg/d/) and noticeably decreased prothrom-
bin time (17.8%). The hepatic coma scale indicated grade
2. Tc-99m-GSA scintigraphy was performed 2 days after
admission. A very persistent cardiac pool was observed
(Fig. 3). The receptor index and blood clearance index
were 0.57 and 0.87, respectively, demonstrating greatly
decreased liver functional reserve. Tc-99m-PMT hepato-
biliary scintigraphy was performed 4 days after admis-
sion. The bile duct and the duodenum appeared 15
minutes after the first injection (Fig. 4). These findings did
not suggest impaired bile excretion. During the examina-
tion period with both scintigraphic techniques, no re-
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markable changes in blood biochemical examination data
or clinical findings were observed. Despite plasma ex-
change and plasma filtration dialysis, this patient died 51
days after onset due to hepatic failure and multiple organ
failure.

DISCUSSION

The prognosis of fulminant hepatic failure is very poor
with a survival rate of less than 50%. Steroid therapy and
gulcagon-insulin therapies have traditionally been per-
formed, but mortality remains high. In recent years,
treatment with interferon, cyclosporin and plasma ex-
change have been positively applied, and these treatments
have proved effective.® Furthermore, auxiliary partial
orthotopic liver transplantation, in which the native liver
is left partially in place and a donor liver fragment is
added, is a promising, recently developed therapy for
patients with fulminant hepatic failure.” To select the
optimal treatment, early diagnosis of fulminant hepatic
failure and evaluation of its prognosis are clinically im-
portant. In addition to blood biochemical examinations,
CT?® and liver scintigraphy*10 have recently been use-
ful imaging methods to diagnose fulminant hepatic failure
and to evaluate its severity.

Fulminant hepatic failure is characterized not only by
extensive hepatocyte necrosis but also by intrahepatic bile
stagnation. Yoshiba et al.!! analyzed the direct serum
bilirubin/total serum bilirubin ratio, and showed that
intrahepatic cholestasis in fulminant hepatic failure is due
to impaired conjugation of bilirubin. Another study with
Tc-99m-PMT hepatobiliary scintigraphy also showed
greatly impaired bile excretion and a high mortality rate in
fulminant hepatic failure.? It reported that half of all
patients without delineation of the small intestine within
24 hours in the Tc-99m-PMT hepatobiliary scintigraphy
died. But in this study hepatobiliary scintigraphy of the
two patients showed bile excretion into the extrahepatic
bile duct and small intestine in the early phase. A possible
reason to for these findings is in the pathological state of
bile transportation in fulminant hepatic failure. Although
electron microscopic studies were not performed in these
patients, the findings would likely have been as follows:
1) formation of shunts between blood and the biliary tract
due to loosening of the intercellular tight junction, 2)
destruction of pre-existing intracellular structures such as
the cytoskeleton, and 3) collateral excretion into the
extrahepatic bile ducts through a pseudo-bile duct.

Tc-99m-GSA scintigraphy is a new method for esti-
mating of hepatic functional reserve on the basis of
specific binding of hepatocytes to asialoglycoprotein re-
ceptor.!? Shiomi et al.,* who performed Tc-99m-GSA
scintigraphy in 8 patients with acute hepatitis and 12 with
fulminant hepatic failure, reported retrospectively that the
receptor index was less than 0.83 in all patients with
fulminant hepatic failure, whereas it was over 0.83 in all
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patients with acute hepatitis. In addition, all survivors of
fulminant hepatic failure had a receptor index of 0.58 or
higher. Tc-99m-GSA scintigraphy was considered to be
useful for diagnosing fulminant hepatic failure and evalu-
ating its prognosis. In our patients, the Tc-99m-GSA
scintigraphy index showed a marked decrease, which is
consistent with fulminant hepatic failure according to
Shiomi’s criteria.

In this paper a discrepancy was observed between the
findings of Tc-99m-PMT hepatobiliary scintigraphy and
those of Tc-99m-GSA scintigraphy in two patients with
fulminant hepatic failure. The results demonstrated the
possibility of a pathological state in fulminant hepatic
failure, which is characterized by early bile excretion
from the liver into the bile duct and small intestine.
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