
The possible role of Ga-67 in the early diagnosis of BCS is dis
cussed.

CASE HISTORY

A 6-yr-old Arabic child was admitted with complaints of ab
dominal pain that had started only 5 days previously. The physical
examination disclosed a pale boy in poor physical condition, with
severe ascites and enlargement of liver and spleen. Liver function
tests, hematologic tests, and erythrocyte sedimentation rate were
all normal. Chest and abdominal radiographs revealed obvious
signs of ascites but no other pathological findings. Intravenous
pyelography was found to be normal. Ultrasonography showed
some unclear masses above the right kidney and in the para-aortic
region. Tc-99m phytate liver imaging (7), performed 16 days after
admission, revealed an enlarged liver with hypertrophy of left lobe.
The uptake over the enlarged spleen was found to be the same as
over the liver, and this was interpreted as a sign of initial hepato
cellular damage. No uptake of Tc-99m colloid by bone marrow
was demonstrated (Fig. I , upper). The clinical picture and all the
above-mentioned findings put abdominal malignancy as the first
possibility in the differential diagnosis.

To rule out abdominal malignancy, Ga-67 citrate was admin
istered I day after the colloid image, and the gallium images were
made at 24 and 72 hr. This study demonstrated, for the first time
since the patient's admission, a typical appearance of BCS: con
centration of Ga-67 in the left and caudate lobesof the liver, with
diminished uptake over the right lobe. These findings became more
obvious in the 72-hr Ga-67 image (Fig. 2, upper and center).

Exploratory laparotomy was performed, and an open liver bi
opsy was obtained. The liver and spleen were enlarged and there
was severe ascites, but no signs of abdominal tumor. The liver bi
opsy revealed a typical appearance to BCS: cystic widening and
congestion of the sinosoids with atrophy of liver cells ( Fig. 3).

The Budd-Chiari syndrome (BCS) is a rare clinical condition,
especially rare in children (I). It results from occlusion of more
than one main hepatic vein and consists of hepatomegaly, ab
dominal pain, ascites, and typical hepatic histology.

The cause of BCS remains unknown in over two thirds of pa
tients. Among underlying conditions in children are hepatic tu
mors, trauma, clotting diseases such as polycythemia rubra vera,
and membranous obliteration of the hepatic segment of the vena
cava. An acute type of hepatic-vein occlusion, called veno-occlusive
disease, has been reported from Jamaica, South Africa, Jerusalem,
and Egypt (1,2). This disease is predominantly seen in children
aged 2-5 yr (2), and is completely identical, clinically and histo
pathologically to the adult form of BCS. Malnutrition and plant
toxins are probably important causes of the hepatic damage,
leading to veno-occlusive disease (3).

We present a case of a 6-yr-old child, suffering from idiopathic
BCS proved by typical angiography, histology, and an excellent
response to spleno-renal shunt. None of the above-mentioned
recognized causes of the BCS could be incriminated in our patient.
Since many of the reported causes of so-called â€œidiopathicâ€•
Budd-Chiari disease may be examples of veno-occlusivedisease,
especially in Arabic children (1,2,3), this entity is possible but not
proved in the case presented.

Diagnosis of BCS is usually made by hepatic venography or liver
biopsy (4). More recent reports of BCS have included descriptions
of typical changes in the Tc-99m colloid liver image (5,6), which
are considered characteristic enough to warrant consideration of
BCS as a firstdiagnosis. In the early stages ofour patient'sdisease,
only the 72 hr Ga-67 citrate image was typical and was the first
clue to the diagnosis of BCS.
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A gallium-67study,performedIn a rare case of Budd-Chiarlsyndrome(BCS) in
a 6-yr-oldchild,showedmarkedconcentrationof the tracer Inthe left andcaudate
lobes of the liver. Ten days later, a less specific and clear-cut appearance of left
andcaudate-lobeconcentrationofTc-99m phytatewas obtained.The possibleuse
of Ga-67 citrate Imagingto diagnoseBCS In Its earliest stage is suggested,al
thoughnofirm conclusioncan be madefromthissinglecase.
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FIG. 1. Upper: First images (16 days after admission), Tc-99m
phytate. Anterior (L) and posterior (R) images show hypertrophy of
left lobe, with nonspecific signs of early liver damageelsewhere.
Lower left: Anterior phytate image, 10 days later, shows typical
features of Budd-Chiarisyndrome. Lower right: 8 mo later (after
splenectomyandspleno-renalshunt),anteriorphytateimageshows
marked hypertrophy of left lobe.

Inferior and superior veno-cavography established a patent vena
cava. Selective arteriography of the celiac axis showed a small
hepatic artery with branches of fine caliber. Portal and splenic
veins were well demonstrated. No hepatic veins were demonstrable
by selective hepatic venography, which is also a typical finding in
BCS. The patient underwenta second Tc-99m phytate liver image
10 days after the first one (Fig. 1, lower left), this time showing
an appearance typical of BCS although less obvious than in the
earlier Ga-67 liver image.

A second liver needle biopsy (by Menghini's method) was per
formed I mo following the first one. This time, besides the
above-described signs of BCS, typical signs of early developing
micronodular cirrhosis were also observed. Esophageal varices
were demonstrated by esophageal barium radiographs. About 2
mo after admission the patient underwent end-to-side spleno-renal
shunt, and splenectomy, with very good results: an impressive
improvement in the general condition and disappearance of the
ascites. In the last follow-up, about 8 mo after surgery, liver
function tests were found normal; there was complete control of
ascites with mild diuretics; and ultrasonogram and TCT scans were
also normal. Tc-99m phytate (Fig. 1, lower right) and Ga-67 (Fig.
2, lower) liver images were both normal, aside from hypertrophy
of the left lobe.

DISCUSSION

The use of the colloid Tc-99m liver image to diagnose BCS has
been well described previously (5,6): hepatomegaly, markedly
diminished uptake over the right lobe of liver, and a persistent
midline region with normal or increased uptake. This focus of in
creased uptake is believed to represent a hypertrophied caudate
lobe, which drains independently and directly into the inferior vena
cava through small veins. In chronic cases of BCS, this functioning
liver segment may account for survival for months or years, as
occurred in the present case. However, there are some difficulties
in the use and interpretation of the colloid liver image in patients
with BCS:

I. The hypertrophic caudate segment may become palpable
clinically and may mimic a tumor. Besides, since BCS in children
is extremely rare, the initial presenting signs of the disease
namely a rapid development of ascites, with relatively normal liver
function tests, and enlargement of liver or palpable abdominal
massâ€”puts abdominal malignancy as the first possibility of the
differential diagnosis and thus may lead to error.
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FIG.2. Upper:Early(241w)anteriorGa-67liver image,made2 days
after first pair (Fig. 1,upper),showstypical featuresof BCS:marked
concentration in caudateand left lobes with diminished uptake in
right lobe.Center:72-hrGa-67imageresembles24-hr imageexcept
thatcaudateandleftlobesaremoreintense.Lower:8malater(after
surgery), Ga-67 image appears normal.

2. The typical appearance of Tc-99m colloid liver image is not
always seen in the earliest stages of the disease or in cases of in
complete BCS, and thus the correct diagnosis may be obscured in
the beginning of the disease, when treatment is usually life
saving.

3. BCS may be scintigraphically indistinguishable from some
diffuse hepatocellular processes (8). On the other hand, the above
described typical liver image findings are not seen exclusively in
BCS but may occur as a segmental involvement in other diffuse
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FIG.3. Typicalhistologicalpicture in Budd-Chiarisyndrome:cystic
widening and congestion of sinusoids,with atrophy of liver cells.
(Hematoxylinand eosin stain, X 180).
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or local liver diseases. It has been reported in cases of constrictive
pericarditis, postnecrotic cirrhosis, and terminal cirrhosis
(9,10).

All the difficulties mentionedabove may restrict the useof the
colloid liver image in the diagnosis of BCS and make it difficult
to interpret in some clinical situations.

The presented case report, illustrates the usefulness of 72-hr
Ga-67 liver imaging in diagnosing BCS in its earliest stage, before
the Tc-99m colloid image becomes typically diagnostic; gallium
thus complements atypical or doubtful colloid liver images. The
possible use of Ga-67 liver imaging as a potential method for the
early diagnosisof BCS has not beendescribed previously.Yet the
reason for the earlier relative accumulation of Ga-67 in the caudate
lobe in this case isquite unclear. The affected regionsof the liver
in BCS, most probably for unknown cause, reject Ga-67 earlier
and more intensively than they do the colloid. In this way the
normal or excessiveuptake of Ga-67 in the spared caudate lobe
may be recognized earlier and more clearly, relative to the affected
photon-deficient liver tissue. Ofcourse, no firm conclusion can be
made from this single case, and further experience is necessary,
if one is attracted to this possible new diagnostic procedure in
suspected BCS patients.

More often, a Ga-67 abdominal image is performed as a part
of the diagnostic workup of patients suffering from ascites and
hepatomegaly as a presenting symptom, before the diagnosis of
BCS is made (as in the present patient). In these cases, a central
appearance of activity in the region of the left lobe of the liver in
a Ga-67 image (see Fig. 2), should not be mistaken for a tumor or
infection. Thus, in the early stage of the disease, one should bear
in mind the possibility of BCS as a cause of this specific finding
seen in the Ga-67 liver image, even in the absence of typical find
ings of BCS in the regular Tc-99m colloid image. -

We failed to find any difference between late Tc-99m phytate
and Ga-67 liver images to indicate posttreatment liver recovery
inthecasepresented(Figs. I and 2).

In summary, this report presents a rare case of BCS (or veno
occlusive disease) in a 6-yr-old Arabic child, and illustrates the
possible use of Ga-67 liver imaging to diagnose BCS in its earliest
stage.
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