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Markedly altered biodistribution of [*’Galcitrate was ob-
served in a 66-yr-old hemodialysis patient imaged at 48 hr
postinjection. A review of the patient’s hospital records
revealed toxic serum levels of aluminum, treated with the
chelating agent desferoxamine. Based on what is known
about the biologic interactions between gallium, aluminum,
transferrin, and desferoxamine, we believe that both toxic
serum aluminum levels and desferoxamine therapy may
cause altered biodistribution on [*’Gal]citrate scintigraphy.
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Altered gallium biodistribution has been observed
in a wide variety of circumstances. Many investigators
have tried to modify the uptake of gallium in an attempt
to improve target-to-nontarget ratios, or reduce the
radiation burden to the patient (/-3). Others have
suggested that altered iron metabolism might interfere
with gallium-67 (’Ga) scanning (4). However, altered
biodistribution on [¢’Ga]citrate images in the presence
of serum aluminum toxicity and/or desferoxamine
therapy has not, to the author’s knowledge, been de-
scribed. A case is presented here in a patient with
aluminum toxicity treated with desferoxamine (DFO).

CASE REPORT

A 66-yr-old man with end stage renal disease was admitted
with profound lethargy. He had been anuric and on hemodi-
alysis for the past 16 yr. Past medical history was remarkable
for hypertension, congestive heart failure, atherosclerotic vas-
cular disease, and chronic anemia. Prior surgery included a
right sided, below the knee amputation. Medications on ad-
mission included aluminum hydroxide, 1800 mg orally, three
times daily. Admission tests revealed a hemoglobin of 8.1 g/
100 ml with a mean corpuscular volume of 76 fl.

The initial workup of the patient’s change in mental status
was negative except for a serum aluminum level of 45 mcg/1
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(normal 3-10 mcg/1). A subsequent challenge with DFO, 2 g
i.v., revealed pre- and post-DFO serum aluminum values of
74 and 428 mcg/l, respectively.

The patient received no DFO therapy over the next 2 wk.
Hemodialysis was continued four times weekly. During this
time a left knee effusion developed along with fevers to 101°
Fahrenheit. A whole-body gallium scan was ordered to look
for occult infection.

The patient was dialyzed and then given DFO, 1.5 grams
i.v. Twenty-four hours later he was dialyzed, and then injected
with 10.41 mCi of [’Gacitrate, intravenously. After 2 days
the patient was again dialyzed and given DFO. This was
followed by gallium imaging, 48 hr postinjection.

The 48-hr gallium images reveal diffuse gallium activity
throughout the entire body. There is minimal organ localiza-
tion and an altered biodistribution of gallium (Fig. 1).

DISCUSSION

Although poorly understood in the past, much has
been learned about the metabolism of gallium and
similar ions in recent years (5-12).

Studies have shown that tracer amounts of gallium
in blood are exclusively bound and transported by
transferrin (/2). Furthermore, transferrin binding sites
are saturable by gallium and similar ions (4,7,9). Once
bound, these ion-transferrin complexes are not dialyz-
able; hemodialysis does not interfere with gallium scin-
tigraphy (10-13). The cellular uptake of gallium occurs
by incorporation of the gallium-transferrin complex
(7,14). Although the exact mechanism is not known,
uptake is essentially complete by 24 hr after gallium
injection (8).

Aluminum is a metal that has chemical and biologic
properties very similar to gallium (/7). After i.v. injec-
tion aluminum and gallium bind rapidly with transfer-
rin, occupying the same binding sites (/5). At concen-
trations commonly found in dialysis patients, alumi-
num readily displaces tracer amounts of gallium from
transferrin (9,10).

In recent years, aluminum has been implicated in
the etiology of a number of diseases (/7). Two of these,
dialysis encephalopathy and microcytic anemia, were
present in our patient. Serum aluminum levels are
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FIGURE 1

Whole-body images obtained 48 hr after gallium injection show
diffuse activity and poor tissue localization with absence of
the normal organ distribution of gallium. (A) anterior and (B)
posterior.

elevated in many dialysis patients, due in part to the
aluminum content of dialysate and the high oral intake
of aluminum hydroxide used to decrease phosphate
absorption (16-19). They are not considered toxic un-
less greater than 200 mcg/1 or symptoms develop.

Desferoxamine, a chelating agent used primarily to
reduce iron overload, is also used to treat aluminum
toxicity. DFO rapidly forms a complex with aluminum
that is readily dialyzable (20). However, DFO binds
with gallium as well, forming a complex much stronger
than that of gallium with transferrin (27). DFO given
up to 24 hr after gallium injection has been shown to
decrease tissue levels of gallium (7).

Thus, in our patient, DFO given prior to gallium
injection would have bound some aluminum and been
removed during dialysis. Excess aluminum could then

116

have interfered with gallium-transferrin binding and
subsequent cellular uptake, altering the biodistribution
of gallium. Although a small amount of gallium could
have been bound and removed during dialysis after
repeat DFO therapy, DFO should have bound primarily
with aluminum. These interactions could account for
the high blood-pool activity and altered biodistribution
of ’Ga seen on the 48-hr images.

As more is learned about the biologic activity of
gallium and similar ions we should develop a better
understanding of gallium scan findings. It would be
interesting to see if other metallic ion overload states,
such as hemochromatosis, result in similar images to
those presented here. Also, the potential for interference
with gallium imaging by chelating agents such as DFO
should be considered if recently administered.
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Female Little Skate Agja erinacea
34 cm length
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NAME:
Peter R. Burn, PhD

INSTITUTION:
Suffolk University/Massachusetts General
Hospital

INSTRUMENTATION:
Anger Camera

TRACER:
1.8. mCi "Tc-MDP

ROUTE OF ADMINISTRATION:
Cardiac Puncture

TIME AFTER INJECTION:
21 Hours

PURPOSE:

To determine the extent of calcification of the
cartilage skeleton of the little skate, Raja
erinacea (Chonorichthyes)
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