
phosphorus product may be exceeded; 1,25-dihydroxycholecal
ciferol levels may be elevated; or hyperparathyroidism may be
present in tumoral calcinosis (8). In this case, serum calcium was
slightly elevated at 5.5 mEq/liter (normal, 4.2â€”5.2mEq/liter),
but serum phosphorus was well within normal limits at 3.2 mg/
dl (normal, 2.5â€”4./Smg/dl). Neither a 1,25-dihydroxycholecal
ciferol nor a PTH level was obtained in this case.

In this patient with an active inflammatory processsuch as
sarcoidosis, the patchy increased perfusion and hyperemia during
the first two phases of the bone scan, as seen here in the tibial
regions, would be expected. The mild, patchy uptake seen on the
delayed bone scan images, however, is not what would be ex
pected with osseous sarcoidosis (10), but rather with an inflam
matory or infectious soft-tissue process that is producing a peri
osteal reaction. The three-phase bone scan findings thus accu
rately reflect the true clinical picture found in this region.
Surprisingly, this appears to be the first reported case ofa positive
three-phase bone scan in muscular sarcoidosis. This case therefore
illustrates the importance not only of designing a nuclear medi
cine study to assess the specific presentation of the patient, but
also of extracting as much information as possible from the
images. In this case, the bone scan findings indicated the presence
of an active inflammatory process in the soft tissues of the tibial
regions (supported subsequently by the gallium scan), which
directed the clinical team to the procedure finally providing the
diagnosis, muscle biopsy.
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Gallium-67/Stable GadoliniumAntagonism

TO THE EDITOR: We read with great interest the report by
Hattner and White (1), which suggests that prior administration
of gadopentetate dimeglumine may alter the biodistribution of
67Ga. This is the first reported possible drug interaction with

FIGURE 2. Blood-poolimageover the anteriortibialregions
revealspatchyhyperemiainwhatappearsto be thecalves.

ing a brief physical exam. In this case, the patient presented with
severe myalgias but lacked cutaneous lesions, making muscular
rather than cutaneous involvement most likely. Muscular sar
coidosis must also be differentiated from tumoral calcinosis (8,
9). Herebasiclaboratorydataarehelpful:theserumcalcium

FIGURE 3. Delayedbone scan imagesof the tibia demon
strate patchy mild increaseduptake in the mid-tibia,suggestive
of a periostealreactionto surroundinginflammation.(A)Anterior
view. (B) Right medial/left lateral view. The marker designates
the light lowerextremity.
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REPLY: We appreciate very much the interest of Drs. Wiggins,
Goldstein, and Weinmann in the 67Gastable GdDTPA antago
nism which we believe that we have observed (1). We are happy
that our publication produced exactly what we had hopedâ€”a
better explanation of the phenomenon.

As we stated, the physicochemical evidence supporting our
theory ofa carrier effect ofgadolinium on gallium was weak, and
Wiggins' et al. contention of an effect of free DTPA from the
GdDTPA with subsequent GaDTPA skeletal localization is pref
erable.

Wiggins et al. strongly reject the concept that GdDTPA is
anything other than an ECF/GFR agent, using evidence that
however suggests the opposite. They state the volume of distri
bution ofGdDTPA is 266 ml/kg and equal to extracellular water.
ECF determined by inulin, thiosulfate, and thiocyanate is 156,
163, and 229 ml/kg, respectivelyâ€”alllesserthan GdDTPA,
suggesting translocation of gadolinium to another compartment
(2).

GdDTPA's elimination half-life of 1.6hr is substantially longer
than the 1.2 hr auributable to a GFR of 140 ml/min. This also
suggests another compartment. To say that the 9 1% recovered is
not significantly different from 100% belies the fact that 91% was
observed, and recovery losses in supervised urine collections of
10% must be rare. â€œ.. . no significant amount of gadolinium is
released from the gadopentetate complex ...,â€œis simply not
supported by this data.

Finally, Wiggins et al. belief that gadolinium is not bound to
transferrin under physiologic conditions is at odds with the gad
olinium-transferrin stability constant of 8.90 logs observed by
Zak and Aisen in physiologic bicarbonate concentrations (3).
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gadopentetate. We are writing to correct some misunderstandings
about gadopentetate and to suggest an alternative explanation for
this observation. The authors state that the whole-body retention
of gadopentetate is 10% at 24 hr, and that because of this there
must be significant translocation ofgadolinium from DTPA into
other body stores. The first statement does not strictly reflect the
data, and the second is not correct.

With respect to the potential whole-body retention of gado
pentetate, it should be noted that gadopentetate has a volume of
distribution of 266 Â±66 ml/kg (mean Â±s.d.), which is equal to
that of extracellular water, and has a mean elimination half-life
of 1.6 Â±0. 13 hr in man. Twenty-four hours after intravenous
injection, it is not detectable in plasma, and 91% Â±13% is
recovered in the urine, with only 0. 1% recovered in the feces (2).
The urine value is not significantly different from 100% and
suggests that the renal excretion of gadopentetate is essentially
quantitative. [Mass balance studies are notoriously prone to
collection losses, and a 90% total recovery is not uncommon.
Less than 0.5% additional drug was recovered over an additional
2 days ofcollection, further suggesting that this was a quantitative
recovery (Weinmann HJ, unpublished data).]

Concerning the possible translocation of gadolinium from
DTPA into other body stores, animal studies have shown that
the clearance of â€˜53Gd-DTPAis almost identical to that of 99mTc@
DTPA (3). This demonstrates that no significant amount of
gadolinium is released from the gadopentetate complex, although
minute amounts may remain in the body (4,5). In summary,
given the lack of release of gadolinium from the gadopentetate
complex and the extremely efficient buffering of gadolinium by
phosphate (1), it seems unlikely that free gadolinium can con
tribute to the reported interaction between 67Ga and gadopente
tate. Further, neither gadopentetate nor free gadolinium exhibit
a measurable binding to transferrin under physiologic conditions
(Weinmann HJ, unpublished data).

However, the commercial formulation of gadopentetate di
meglumine contains free DTPA, which can form very stable
complexes with gallium. GaDTPA is known to deposit in the
skeleton (6). Approximately 500 @gof free DTPA was adminis
tered to the patient described by Hattner and White, resulting in
a plasma concentration of approximately 2 nmole/liter at the
time of the administration of 67Ga. Thus, it is likely that the
interaction between 67Ga and gadopentetate reported by Hattner
and White was the result of complexation of gallium with free
DTPA, and not to any inherent instability in the gadopentetate
itself. All gadolinium-based MR contrast agents are formulated
with additional free chelating ligand (7â€”9);the likelihood of
interactions with such free chelates should be considered when
organometallic complexes (such as gallium-citrate) are needed.
From this theoretical interaction, it may be prudent to defer the
administration oforganometallic complexes until after the excess
chelate contained in these MR contrast agents has cleared.
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