LIVER SCAN IN BUDD-CHIARI SYNDROME

Seventeen liver scans were performed in
seven patients with occlusion of hepatic veins:
the Budd—Chiari syndrome. When some, but not
all liver veins were occluded, markedly dimin-
ished uptake over the affected segments was
usually seen (absence of uptake may occur in
acute infarction and in chronic cases). When
all major liver veins are occluded, markedly
diminished uptake is seen over the peripheral
parts of the right and left lobes with a triangular
midline area of normal or excessive activity.
The latter effect is probably caused by uptake
in segments surrounding the inferior vena cava
(frequently the caudate lobe) that have direct
venous drainage. This liver-scan appearance is
characteristic enough to warrant consideration
of the Budd—Chiari syndrome as the first diag-
nosis. Good correlation existed between selective
venography and liver-scan findings. The useful-
ness of liver scans in the followup after porto-
caval shunting is illustrated in one patient.

Symptomatic occlusion of hepatic veins, the Budd—
Chiari syndrome (BCS), has been regarded as an
infrequently diagnosed condition (7). Recent evi-
dence suggests that its incidence may be on the in-
crease, particularly in women taking oral contracep-
tives (2,3). Diagnosis of BCS in life is usually made
by hepatic venography or liver biopsy (3,4). More
recent reports of BCS have included descriptions of
liver scans, but their diagnostic significance has not
been adequately considered (3-8).

We have studied 17 liver scans in seven patients
with confirmed BCS over the last 7 years and we
have reviewed the current literature in an attempt
to assess the usefulness of hepatic scintigraphy in the
diagnosis and followup of this syndrome.

CASE REPORTS

Case 1. A 36-year-old woman had been taking
oral contraceptives. Hepatic venogram showed occlu-
sion of all major liver veins. A liver scan with 1*%Au-
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colloid (July 22, 1968), only showed activity in the
superior medial segments of the right lobe. There
was uptake in the bones; the spleen measured 14 X
6 cm. A side-to-side portocaval shunt was performed,
but the patient died 2 days later.

Case 2. A 49-year-old man presented with poly-
cythemia rubra vera. Hepatic venography confirmed
occlusion of all hepatic veins. A liver scan with
198 Au-colloid showed absent activity over the pe-
riphery of both hepatic lobes with much activity in
the area between the two lobes. The patient failed to
respond to heparin therapy, and a repeat liver scan
showed further reduction in uptake. He died 3 weeks
later on Sept. 20, 1968.

Case 3. A 36-year-old woman had been taking
oral contraceptives. Laparotomy with biopsy con-
firmed occlusion of main hepatic veins. Liver scan
with ?*mTc-sulfur colloid (May 6, 1970), showed
uptake mainly in the midline, probably in the caudate
lobe and the superior median segment of the right
lobe; the spleen measured 14 X 8 cm. She died in
hepatic coma 2 weeks later.

Case 4. A 38-year-old woman presented with poly-
cythemia rubra vera. A *™Tc-sulfur colloid liver
scan showed markedly diminished activity at the
periphery of both lobes with uptake in the midline
region, probably the caudate lobe and the medial
parts of the right lobe. She failed to respond to anti-
coagulants. Budd-Chiari syndrome was confirmed at
autopsy.

Case 5. A 25-year-old woman had been taking
oral contraceptives. Selective venography showed oc-
clusion of all major hepatic veins. A **=Tc-sulfur
colloid liver scan (Fig. 1), taken on Aug. 5, 1973,
showed markedly diminished uptake in the right lobe
and the lower segments of the left lobe with a “heart-
shaped” area of normal or excessive uptake in the

Received July 24, 1975; revision accepted Dec. 15, 1975.

For reprints contact: H. Meindok, Suite 410, Toronto
Western Medical Bldg., 25 Leonard Ave., Toronto, Ontario
MST 2R2, Canada.

365



MEINDOK AND LANGER

FIG. 1. Anterior scintigram of liver in Case 5 with BCS shows
“heart-shaped'’ area of relatively increased uptake in midline and
left lobe region.

FIG. 2. scan in Case 5, 2 ths after val 1
shows improvement of liver uptake over Fig. 1.

FIG. 3. Repeat scan in Case 5, 14 months after mesocaval
anastomosis, shows slightly uneven uptake in most parts of liver,
except midline areas which now show markedly diminished activity.

midline; the spleen measured 17 X 7 cm. When her
condition worsened, a repeat scan showed uptake
in the ribs and spine. A ®*™Tc-sulfur colloid scan
(Fig. 2), 2 months after side-to-side mesocaval
anastomosis, showed improvement of uptake over
the periphery of the liver, and the midline region of
excessive uptake was no longer present. For about
1 year she was in good health and a liver biopsy
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showed improvement, but as clinical deterioration
reappeared her liver scan (Fig. 3) showed dimin-
ished and uneven uptake in both lobes and no activity
in the midline area roughly corresponding to the
“heart-shaped” hot area in Fig. 1. She died 4 months
later on June 18, 1975. At autopsy the mesocaval
shunt was thrombosed and both lobes of the liver
showed nodules of regeneration, fibrous replacement,
and paracentral necrosis.

Case 6. Selective venography on a 43-year-old
woman showed occlusion of the right and median
veins and partial occlusion of the left hepatic vein.
Liver biopsy showed dilatation of sinusoids and
central veins. Arteriogram showed atrophy of the
right lobe and enlargement of the left and caudate
hepatic lobes. A **™Tc-sulfur colloid scan 12 days
after a splenorenal shunt showed no activity over
the right lobe and normal uptake over the enlarged
left lobe; the spleen measured 18 X 7.5 cm. A re-
peat scan 1 year later showed clearing of uptake from
the ribs and spine. She was still in good health 4
years later.

Case 7. Liver biopsy on a 45-year-old woman
suggested BCS, and selective venography showed all
but the median hepatic vein to be occluded. A #*™Tc-
sulfur colloid scan (Fig. 4), taken on July 4, 1973,
showed liver enlargement, with diminished uptake
over the periphery of both lobes with normal uptake
in the midline area. Scanning with 31]-rose bengal
showed an activity distribution similar to that of the
99mTc-sulfur colloid scan. The patient remains in
fairly good health on low sodium diet.

DISCUSSION

The blood leaves the liver by three main veins to
enter the inferior vena cava. The left hepatic vein
drains most of the left lobe, the middle (or median)
vein carries blood from the central parts of the liver

FIG. 4. Anterior liver scintigram in Case 7, in which only the
median hepatic vein is patent, shows diminished uptake at periph-
ery of right and left lobes and increased uptake near midline.
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including the quadrate lobe, and the right vein drains
the right lobe. The left and middle veins often enter
the inferior vena cava by a common trunk. The
caudate lobe is drained by branches of the left and
right hepatic veins and by several small veins open-
ing directly into the inferior vena cava; the same
small veins also drain parts of the posterior right
lobe (9).

When more than one main vein is occluded, BCS
results. The syndrome comprises hepatomegaly, ab-
-dominal pain, ascites, and hepatic histology showing
centrizonal sinusoidal distension, hemorrhage, and
necrosis. Mortality is high in acute illness, but chronic
cases may survive for months, and rarely years,
showing varying degrees of liver failure and compli-
cations related to portal hypertension. The caudate
lobe often remains intact and shows hypertrophy
(5,10). Budd—Chiari syndrome is associated with
polycythemia, use of oral contraceptives, malig-
nancy, trauma, and congenital abnormalities of the
hepatic veins or inferior vena cava. Treatment is
directed toward the underlying abnormality, and
surgical correction or bypass is attempted when tech-
nically feasible (3,10).

In our series Cases 1-5 showed complete Budd—
Chiari syndrome, i.e., all three main hepatic veins
were occluded. Liver scans in all five showed hepato-
megaly, markedly diminished uptake over the left
and right hepatic lobes involving the right more than
the left, and a persisting midline region of normal or
increased uptake. Excellent correlation existed be-
tween the venous obstruction shown venographically
and the markedly diminished uptake seen in liver
scans over the right and left lobes in Cases 1-5 and
7. Case 6, with long-standing BCS, differed a little
from this pattern in that uptake was relatively absent
over the occluded lobe. Cases 1-6 also showed ob-
struction of the middle hepatic vein, but only three
clearly showed diminished uptake over the lateral
parts of the quadrate lobe (the area between the
gallbladder and the midline in the anterior view)
because of the abnormally increased uptake in the
midline region. This triangular or heart-shaped area
of increased uptake is the most striking and constant
scintigraphic feature in patients with complete BCS;
it may be seen also to a lesser extent in incomplete
BCS [Case 7 (Fig. 4), but not Case 6]. Sherlock
(10), Caroli (5), and Tavil et al (8) have pub-
lished scintigrams of this unusual appearance in
Budd—Chiari syndrome; they believe that the cau-
date lobe is relatively spared in this condition and
may take up radiocolloid normally or excessively.
In posterior, lateral, and oblique views in four of our
patients, this area of increased uptake appeared to
lie in the postero-inferior midline region of the liver
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and, therefore, probably in the caudate lobe. Part of
this uptake was found to be in the area of the su-
perior anteromedial segments of the right lobe in
three patients and in the upper part of the left lobe
in one. We have concluded, therefore, that this mid-
line activity is located in the small segments of the
liver, sometimes in the caudate lobe, surrounding
the inferior vena cava. These segments have prob-
ably retained or developed venous drainage into the
inferior vena cava and, because of the increased
portal pressure in BCS, received excessive amounts
of portal blood, leading to their hypertrophy. These
functioning liver segments may account for survival
for months or years in chronic cases of BCS. The
segments may become palpable clinically, may cause
narrowing of the inferior vena cava, may show up on
venocavography (Cases 5 and 7), and may mimic a
tumor (5). A liver scan showing increased uptake
over the palpable liver mass clearly points to hyper-
trophy as opposed to a tumor.

This liver-scan appearance is not seen exclusively
in BCS. It has been reported in one of constrictive
pericarditis (7) and one case of postnecrotic cir-
rhosis (11). We have seen it in two scans in a series
of 200 patients with cirrhosis of the liver (patent
hepatic veins were confirmed by selective venogra-
phy in both of these patients). Excessive uptake in
the midline with markedly diminished activity at the
periphery may be the first clue that BCS is present,
and since this condition requires urgent management
different from that for cirrhosis, Budd—Chiari syn-
drome should be considered as the first probable
diagnosis when such a scan is encountered.

Cases 6 and 7, with incomplete BCS, showed ab-
sent and diminished uptake, respectively, in the scans
over the segments with occluded veins. Some cases
of chronic incomplete BCS with atrophy of the af-
fected lobe (Case 6) and some cases of acute in-
complete BCS with infarction (6) show no uptake
in the liver scan over the obstructed segments. The
differential diagnosis of liver scans in patients with
incomplete BCS should include partial hepatectomy,
radiation injury, fortuitous segmental involvement by
diffuse or focal liver disease, and (very rare) hepatic
artery occlusion (12).

Two months after a portocaval shunt procedure,
Case 5 showed clinical recovery and the repeat liver
biopsy showed less necrosis and a larger number of
normal liver cells. The hepatic scintigram showed
fairly normal uptake over all parts of the liver (Fig.
2). This probably results from the better perfusion
of the obstructed segments after the shunt procedure:
hepatic artery flow to the affected lobules increases
as the portal pressure falls, with the portal venous
branches acting as the outflow route with reversed
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flow. The marked drop in portal pressure causes
underperfusion of the hypertrophied midline seg-
ments so that at 2 months (Fig. 2) the uptake there
is similar to the rest of the liver. At 14 months this
midline area shows no uptake (Fig. 3), probably
because of its atrophy.

As in other conditions with deterioration of liver
function, radiocolloid uptake appears in the ribs,
spine, and lung (Cases 5 and 7); this uptake recedes
when liver function improves.
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Members and nonmembers of the Society of Nuclear Medicine are invited to attend the 23rd An-
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program will include lectures by distinguished scientists in specialty areas as well as selected research
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teaching is not confined to the early morning hour, but is distributed throughout the daily program.

A wide variety of nuclear medicine topics in clinical research, clinical practice, and basic science
will be covered, including the following: Bone/Joint, Cardiovascular, Computer/Data Analysis, Computer-
ized Axial Tomography, Dosimetry, Endocrine/Metabolism, Gastroenterology, Hematology, Instrumenta-
tion, In Vitro Assays, Neurology, Oncology, Pediatrics, Pulmonary, Radiopharmaceuticals, and Renal/
Electrolytes. Scientific sessions for the Technologist Section will be held concurrently.

Registration forms are available from the Society of Nuclear Medicine, 475 Park Avenue South,

Dallas, Texas
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