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Avid 676a-citrate uptake was observed in a malignant fibrous histiocytoma
of the mediastinum. The relationship of the tumor to the heart and liver was
shown by ssmTc-sulfur coiloid liverâ€”spleen scanning and somTc.pertechnetate

angiography performed in conjunction with a Â°7Ga-citrate whole-body scan.
This is the first report of 67Ga-citrate uptake by this unusual tumor.
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Malignant fibrous histiocytoma is a very uncom
mon tumor which has only recently been defined as
a pathologic entity ( 1) . It typically presents in late
middle-aged males as an asymptomatic subcutaneous
mass in an extremity (2 ) . Local recurrence after ex
cision is common, but metastatic spread to the lung
and regional lymph nodes is less common, and wide
spread metastases are rare (2).

Gallium-67-citrate, which localizes in a wide va
riety of tumors (3,4) , has particular affinity for tu
mors of the reticuloendothelial system. Scanning with
@7Ga-citrate has been found valuable in the staging

of lymphomas, including histiocytic lymphoma (5,6).
This report appears to be the first description of a
positive 6TGa scan in a patient with a malignant
fibrous histiocytoma.

CASE REPORT

A 41-year-old white man was admitted on Janu
any 28, 1975, complaining of dyspnea, increasing
abdominal girth, and swelling of both legs. Six
months before, he had undergone left pneumonec
tomy with partial pericardiectomy and partial left
atrial resection for a tumor initially described as a
leiomyosarcoma. Not all of the tumor, however,
could be removed. Nine years before admission, a
lesion described as a malignant melanoma had been
excised from his upper lip.

Physical examination revealed jugulovenous dis
tention and ascites. A loud 53 gallop was heard. The
clinical impression was congestive heart failure,

probably secondary to invasion of the heart by recur
rent tumor. A chest x-ray, however, was only sug
gestive of a mass, and thoracentesis and paracentesis
were negative for malignant cells by cytology. A
9amTc_sulfurcolloid liverâ€”spleenscan showed a focal
defect in the spleen, which was interpreted as either
an infarct or a tumor focus. A 6TGa-citrate scan (70
,@Ci/kg) showed a large area of markedly increased
uptake, with a cold central area within it, in the
lower mediastinum (Fig. 1).

To evaluate the possible involvement of the upper
liver, the scintillation camera was set at 140 keV
with a 25 % window, and 3 mCi of 99@'Tc-sulfur col
bid was injected intravenously. The mass was seen to
rest in the region of the cardiac impression on the up
per liver border; it did not involve the hepatic paren
chyma. A 15-mCi dose of 99@'Tc-pertechnetate was
then injected intravenously and 1-mm scintigrams
were taken (Fig. 2A). The cardiac blood pool was
distorted and displaced superiorly by the tumor
mass. Without moving the patient, the camera set
tings were adjusted for imaging with 6TGa (centered
at 184 keV, 25 % window) . After collecting ap
proximately I 50,000 counts at these energy settings,
the technetium settings were restored and I50,000
counts were obtained in a superimposed projection
(Fig. 2B).
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central necrosis. The 6TGa scan and the oDmTccardiac
blood-pool study closely correlated with the ana
tomic relationships between the tumor and the heart.
Microscopic sections revealed tumor infiltration into
the right ventricular myocardium. An infarct, but no
tumor focus, was found in the spleen.

The histologic appearance of the tumor was simi
lar to that of the neoplasm that had been partially
resected 6 months previously (Fig. 3 ) . The tumor
consisted of interlacing bundles of elongated cells
that frequently exhibited a stoniform growth pattern,
alternating with masses of histiocytic cells containing
ovoid or reniform nuclei. These latter cells usually

contained one or two eosinophilic nucleoli. Areas of
transition between the two cell types were noted.
Mitotic figures were numerous. Several microscopic
foci were noted in which the tumor cells contained
intracytoplasmic golden-brown pigment. Examina
tion of these areas with the electron microscope re
vealed these granules to be lysosomes within the
tumor cells. Neither premelanosomes nor melano
somes could be seen. At the ultrastructural level the
fibroblastic and histiocytic nature of the two cell
types was confirmed.

DISCUSSION

The occurrence of a stonform growth pattern in
a tumor composed of a mixture of spindle and his
tiocytic-appearing cells is supposedly diagnostic of
malignant fibrous histiocytoma. Ultrastructural stud
ies have shown the presence of fibroblastic and his
tiocytic elements in these tumors (7,8) , and tissue
culture studies have pointed to a histiocytic origin
(7) . Thesetumorsmayariseasprimary neoplasms
within the retropenitoneum and from the soft tissues
throughout the body. Their incidence of metastases
ishigh (1).

The mechanism of â€œ7Gauptake by tumors is un
certain. Gallium-67-citrate appears to be taken up
into â€œlysosomal-likeâ€•granules. These subcellular
particles contain a high concentration of acid phos
phatase, and @7Gaappears to be bound in some kind
of macromolecular complex within these structures
(9) . Since histiocytes have abundant lysosomes, this
may explain why tumors containing a high propor
tion of histiocytes tend to have avid uptake of the
6TGa-citrate. For example, in a large interinstitutional
cooperative study, histiocytic lymphoma was found
to have the highest incidence of positive 6TGa scans
(55 out of 58 sites) of all histologic categories of
lymphoma (6). The malignant fibrous histiocytoma
is thought to be composed of histiocytes that differ

entiate into fibroblasts. The abundant lysosomal con
tent and avid uptake of Â°7Ga-citrate observed in this
tumor are consistent with the hypothesis that the in

FIG. 1. Posteriorviewof â€˜7Ga.citratewhole-bodyscanshows
avid uptake in perimeter of large midline mass.

FIG.2. (A)Compositepictureof â€˜@mTc-sulfurcolloidstudyof
liver (L) and spleen (5) and @@mTc@pertechnetateangiogram, anterior
view, shows cardiac blood pool (H) to be displaced superiorly by
avascular mass (arrow). (B) Composite picture, anterior view, shows
â€˜TGauptake by mass (M) with central area of necrosis (arrow).
Liver (L) and spleen (5) are uninvolved.
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FIG.3. Photomicrographofhistologicsectionoftumorremoved
from lung in July 1974 shows storiform (i.e., whirl-like) growth pat
tern. Hematoxylinâ€”eosinstain; X 100.

The patient, after conferring with his family,
elected not to undergo chemotherapy, and he died on
February 19, 1975. At autopsy a large yellow-white
tumor surrounded the left posterior, inferior, and
right sides of the heart, which was displaced anteri
orly and to the right. The tumor showed considerable

p

.@

@ L@ â€¢â€¢@

B

L

A

Volume 17, Number 7 631



HARROWE, KESSLER, JANSEN, AND LARSON

vivo subcellular concentration of 87Ga involves struc

tunes resembling lysosomes.
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Data Processingin NuclearMedicine:An Assessmentof Costand Effort vs. Benefit

Theversatilityof available data-processingequipmentis well established,but have patient and labora
tory benefitsbeen well enoughestablishedto warrant purchasingthe required specializedequipmentin a
community hospital setting? And if so, what kind of equipment should be purchasedâ€”asimple or a more

sophisticated (and more expensive) system; hardwired, hybrid, or programmable computer? How much train

ing, particularly on the part of nuclear physicians and technologist staff, is needed to drive such systems

effectively?

The faculty for this meeting wil( address itself to these topics in the course of a program intended to sur

vey established and imminent applications of data-processing systems.

Further information may be obtained by contacting: Robert E. Polcyn, M.D.,
Director, Section of Nuclear Medicine,

Department of Radiology,

University of Wisconsin Hospitals,

1300 University Ave.,
Madison, WI 53706.
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