
colloid has not been previously noted. We report on
three BMT patients who showed increased lung uptake
on liver-spleen scintigraphy and had subsequent au
topsy diagnosis of VOD.

CASE REPORTS

Case I
The patient was a 29-yr-old female with leiomyoblastoma

of the ileum who developed a fever and abnormal liver func
tion tests within 4 days ofcompleting BMT induction chemo
therapy. Liver-spleen scan demonstrated increased lung up
take of 99mTcSC (Fig. I). The patient died 13 days after
initiation of chemotherapy, and postmortem examination
demonstrated marked VOD throughout the liver.

Case 2
The patient was a 41-yr-old female with extensive local

spreadofbreast carcinoma.Within 1wkfollowingBMT,mild
hepatomegaly was noted on examination and liver function
tests became elevated. Liver-spleen scan demonstrated an
enlarged liver with increased lung uptake. The patient had
progressive deterioration, with adult respiratory distress syn
drome, sepsis, and renal failure, and died 39 days after chemo
therapy was initiated. Autopsy demonstrated diffuse hepatic
necrosissecondaryto VOD.

Case 3
The patient was a 39-yr-old female with carcinoma of the

breast and extensive lung and liver metastases. Several weeks
following BMT, mild right upper quadrant tenderness was
noted on physical examination. At 6 wk post-transplant,
ultrasound demonstrated hepatomegaly and a small amount
of ascites. A liver-spleen scan revealed shift of activity to the
spleen and bone marrow, as well as increased lung uptake.
The patient subsequently developed hepatic encephalopathy
and died 8 wk after BMT. Autopsy demonstrated VOD in the
liver.

DISCUSSION

Increased lung uptake on 99mTc@SCliver-spleen scans
has been observed in association with infiltrative proc
esses which involve the liver and the lung (1â€”8),as

Three patients who developed signs and symptoms of liver
dysfunction following autologous bone marrow transplan
tation showed varying degrees of increased lung uptake
on technetium-99m-sulfurcolloid(@â€œTc-SC)liver-spleen
scans and were subsequently demonstrated to have he
paticvenoocclusivedisease(VOD)at autopsy.Although
increased lung uptake of labeled colloidhas been noted in
solidorganandbonemarrowtransplantpatients,an as
sociationbetweenthis phenomenonand VOD has not
been previously reported
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ncreased lung uptake on technetium-99m-sulfur col
bid (99mTc-SC) liver-spleen scintigraphy has been ob

served in association with a number of pathologic con
ditions, including diffuse hepatic parenchymal disease
(1â€”4), mucopolysaccharidosis Type II (5), advanced

metastatic carcinoma (3,6, 7), amyloidosis (8), elevated
serum aluminum level (9), and systemic infections (10â€”
13). Solid organ and bone marrow transplant (BMT)
patients have also been noted on occasion to demon
strate increased lung accumulation of colloid (14,15),
presumably secondary to either decreased liver uptake
as a result of hepatic damage from chemotherapy and
radiation therapy (16) or stimulation of reticuloendo
thelial elements in the lungs with pulmonary migration
of additional macrophages from the liver (1 7).

Hepatic venoocclusive disease (VOD), a pathologic
condition characterized by narrowing or obliteration of
terminal hepatic venules and small sublobular veins, is
a significant and sometimes fatal complication associ
ated with bone marrow transplantation (18â€”21),but a
specific association with increased lung uptake of sulfur
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FIGURE1
Anteriorabdominaland chest images
fromliver-spleenscintigraphyof BMT
patient(Case 1)at fivedays post-trans
plantshows increasedspleen and lung
activity. VOD was confirmed at subse
quent autopsy. Focus of increased ac
tivityin the medial right chest repre
sents retainedtracer in the central ye
nous catheter through which the
radiocolloidwas injected.

well as following exposure to hepatotoxic agents
(14,22,23). Increased pulmonary uptake of radiocolloid

has been reported in patients with severe liver dysfunc
tion (1â€”4),as well as following chemotherapy for solid
organ and bone marrow transplantation (14,15).

During an 18-mo interval, increased lung uptake of
99mTcSC was observed in three BMT patients with

subsequent autopsy confirmation of VOD. Three other
patients who had clinical presentations consistent with
VOD and were studied during this same interval also
showed increased uptake of radiocolloid in the lungs.
Premortem diagnosis of VOD is usually made based
upon a characteristic combination of signs and symp
toms, including hepatomegaly, ascites, and elevated
serum bilirubin, which typically develop within the first
two weeks following BMT (18â€”20).Imaging ofthe liver
has generally played a subsidiary role in the evaluation
of such patients. The six BMT patients described here
all had liver scintigraphy as part of the clinical evalua
tion of new or progressive hepatic dysfunction. As
asymptomatic BMT patients were not similarly studied,
it is not possible to assess the specificity of the finding
of increased lung colloid uptake for identifying VOD.

Decreased liver uptake of sulfur colloid as a result of
hepatic injury is typically accompanied by increased
colloid uptake by the spleen and, in cases of more
severe hepatic impairment, the bone marrow
(16,24,25). Since BMT patients no longer have a nor

mal distribution ofbone marrow, increased lung uptake
of sulfur colloid in patients with VOD may be due in
part to loss ofmarrow capacity for increased phagocytic
activity. However, as increased colloid lung uptake has
often been observed without concomitant increase in
bone marrow activity (1,4,9â€”11,14),it is evident that
increased accumulation ofcolloid in the lungs can occur
independently ofchanges in colloid uptake by the mar
row.

Hepatic injury, bone marrow compromise, and stim
ulation of reticuloendothelial function in the lungs
probably all contributed to the increased lung uptake
ofcolloid observed in the patients with VOD, although
the relative importance of each factor is uncertain.
While increased lung uptake of labeled colloid may

represent a marker of the presence of VOD, the speci
ficity of this scintigraphic finding remains to be eluci
dated.
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