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The Gallium “"Bone Scan’” in Acute Leukemia

Gary F. Gates

Childrens Hospital of Los Angeles, Los Angeles, California

A 15-year-old boy with acute leukemia had a gallium-67 scan that was virtually
identical to his technetium-99m pyrophosphate bone scan, except for lack of renal
visualization. The quality of the radiopharmaceutical was assured by the normal
appearance of gallium scan performed in another patient on the same day and with
the same radionuclide batch. This extensive osseous uptake was probably due to bone-
marrow replacement by leukemia cells and is a pattern that should be recognized as
indicating a diffuse marrow-infiltrating disease.
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A 15-year-old boy with an acute, poorly differentiated leuke-
mia had a gallium-67 scan that had an appearance virtually iden-
tical to that of his technetium-99m pyrophosphate bone scan,
except for the lack of renal uptake. The quality of the radiophar-
maceutical preparation was assured, however, by the *‘typical’
appearance of the gallium scan from another 15-year-old patient
who, on the same day, was given Ga-67 from the same batch as
the leukemia patient.

CASE REPORT

A 15-year-old boy with a 3-mo history of recurrent nose bleeds
was admitted to Childrens Hospital of Los Angeles following a
S-hour episode of uncontrolled epistaxis. Physical examination
revealed a slender, well-developed youth with no abnormalities
except for his right-sided nose bleed. His blood count showed
a pancytopenia (hemoglobin 4.7 g: total white-cell count 600/
mm?3, with 56% lymphocytes, 18% segmented polymorphonu-
clear leukocytes, and 26% banded forms: platelets 22,000/mm?).
All liver function studies were normal, as was his prothrombin
time and an SMA-12 survey. A bone-marrow biopsy showed
massive replacement of normal cellular elements by an exten-
sive, poorly differentiated leukemia.

A Tc-99m pyrophosphate bone scan (Fig. 1) was normal. The
patient was injected with 3 mCi of Ga-67 citrate and a total-body
scintigram was performed 72 hr later with a moving table and
triple-peaked, standard field-of-view camera. The Ga-67 scan
(Fig. 2A) showed only osseous uptake of radionuclide and re-
sembled his bone scan (Fig. 1) except for the lack of renal
radiogallium.

A 15-year-old girl (with a lymphoepithelioma) was also ad-
ministered 3 mCi of Ga-67 from the same batch and on the same
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FIG. 1. Normal anterior and posterior Tc-99m pyrophos-
phate bone scintigrams of 15-year-old boy with leukemia.
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FIG. 2. (A) Gallium-67 study of patient shown in Fig. 1 (anterior and posterior views). Note excessive osseous localization
of radionuclide, and lack of hepatic uptake. Gallium study resembles bone scintigram except for lack of renal localization.
(Ga-67 shadow in lower left abdomen is colonic.) (B) Gallium-67 study of 15-year-old girl injected with gallium citrate from
same batch as patient shown in Fig. 2A. Her scintigram shows typical normal distribution of Ga-67.
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day as the leukemic boy. Her 72-hr total-body scintigram, per-
formed with the same equipment as for the boy, showed a
“‘typical’’ Ga-67 distribution (Fig. 2B). She had hepatic and
lacrimal visualization and less osseous uptake.

The leukemic boy was treated with multiple chemotherapeutic
agents and had a partial remission. He was discharged to be
followed as an outpatient.

DISCUSSION

“*Typical’" Ga-67 scans at 48-72 hr show highest radionuclide
concentrations in nasopharynx, liver, bone, and—to a lesser
degree—spleen: localization may also occur in lacrimal and sal-
ivary glands, lactating breasts, and external genitalia (/). A sig-
nificant redistribution of gallium, resulting in diffusely increased
bone uptake, could occur in several situations: a) Ga-67 prepa-
rations containing stable gallium (2): b) diffuse liver disease with
secondarily diminished hepatocytic activity resulting in compen-
satory uptake in bone (1); or ¢) leukemia (3,4). The quality of
the Ga-67 batch used was assured by the control in another
patient. The leukemic boy in this report had no clinical or lab-
oratory evidence of liver disease. His bone marrow, however,
was packed with poorly differentiated leukemic cells.

Milder et al. (4) have reported increased Ga-67 uptake
throughout the long bones in 21 leukemic patients. This in-
creased bone uptake occurred in children and adults with acute
leukemia, either myelocytic or lymphocytic. The abnormal bone
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uptake correlated with the bone-marrow status: 76% of patients
who had more than 75% blasts in the marrow had increased
bone uptake. This diffuse uptake pattern suggested that Ga-67
binding was occurring in the leukemic marrow infiltration itself.
This is supported by experimental evidence demonstrating Ga-
67 uptake in tissues of leukemic AKR mice (5), in clinical mye-
loblastomas (4), and in the bone marrow and peripheral leuko-
cytes of patients with chronic myelogenous leukemia (4). Milder
(4), however, also reported increased liver uptake of Ga-67 in
his patients and interpreted this as a manifestation of diffuse
disease, although splenic uptake was variable. Following remis-
sion, liver and bone uptake decreased along with tracer accu-
mulation in leukemic masses such as myeloblastomas. The pat-
tern of increased radiogallium uptake in bone has also been
observed in chronic myelogenous leukemia, but not in chronic
lymphocytic (4).

The patient in this report differed from those reported by
Milder in that there was no hepatic accumulation of Ga-67. The
similarity of the gallium and bone scans was striking. Although
there was extensive bone-marrow infiltration by leukemic cells
(presumably resulting in avid gallium uptake to the exclusion of
the normal sites), the bone scan was normal. The accentuated
gallium uptake at the ends of the long bones is not surprising.
These regions show increased activity on bone-marrow scans in
children with an expanded normal marrow (6). Leukemia often
presents radiographically as transverse radiolucent bands at the
metaphyseal ends of the long bones, due to extensive leukemic
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cellular proliferation in these regions (7.8). The functional basis

of radiopharmaceutical distribution and gamma imaging is well 4.

demonstrated by this case. Recognition of this pattern of gallium
distribution should suggest the presence of an infiltrative marrow
process and not merely hepatic dysfunction.
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CALL FOR PAPERS
INTERNATIONAL CONFERENCE
ON
LIQUID SCINTILLATION COUNTING:
RECENT APPLICATIONS AND DEVELOPMENTS
Sponsored by the University of California, San Francisco
Donner Laboratory of the Lawrence Berkeley Laboratory, Berkeley

August 21-24, 1979 s San Francisco, California

Subjects for the Conference

Papers encompassing all aspects of liquid scintillation theory, practice and applications are
invited. The conference program will include the topics of advances in instrumentation,
photon counting, Cerenkov measurments, counting alpha, beta, and gamma emitting ra-
dionuclides, dual and triple label measurements, low-level counting, organic scintillators,
liquid and emuision (solgel) scintillation systems, theory of liquid scintillation processes,
energy transfer mechanisms, chemiluminescence, impurity and color quench, DPM deter-
minations, sample preparation, application in radioimmunoassay and enzyme assays, flow
systems with HPLC, data processing, and others. A 200-word abstract will be due by April
28, 1979.

Short Course on Liquid Scintillation Counting

A Short Course on Liquid Scintillation Counting will be conducted on the Sunday and
Monday, August 19 and 20, 1979, preceding the Conference. An expert faculty will present
the lectures and will be available for discussion. Please write to Dr. C. T. Peng for further
information.

Contact

Dr. C.T. Peng
School of Pharmacy
University of California
San Francisco, California 94143
U.SA.
Phone (415) 666-2170

Dr. D.L. Horrocks
Scientific Instruments Division
Beckman Instruments, Inc.
P.O. Box C-19600
Irvine, California 92713
U.S.A.

Phone (714) 833-0751
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