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Bone and gallium scintigraphy were performed as part of the diagnostic workup of a 21-yr-old
woman who presented at our institution with a history of progressively worsening low back pain
over a 1-wk period of time. The angiographic phase of the bone scan demonstrated a well-defined
radionuclide blush within the pelvis just cephalad to the urinary bladder with persistent hyperemia
noted in the blood-pool image. We attribute these findings to a uterine blush secondary to the
pronounced uterine muscular hyperplasia, hyperemia, and edema that accompany pregnancy.
Gallium scintigraphy demonstrated intense bilateral breast accumulation of the imaging agent in a
typical doughnut pattern which is commonly found in the prelactating and lactating breast. Also
demonstrated was apparent gallium accumulation in the placenta. This case is presented to
emphasize the radionuclide findings that occur during pregnancy, particularly the incidental finding
of radionuclide blush during the angiographic phase of a radionuclide scintigraphy which should
alert the nuclear physician to the possibility of pregnancy in a woman of childbearing age.
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Bone and gallium scans were inadvertently per-
formed on a pregnant woman with undiagnosed com-
plaints. The scans illustrate several important devi-
ations from normal.

CASE REPORT

A 2l-yr-old woman presented at our institution with a
history of progressively worsening low back pain over a 1-wk
period of time accompanied by intermittent low grade fever.
Radiographs of the lumbar spine and pelvis were interpreted
as normal. Bone and gallium scintigraphy were performed as
part of the diagnostic workup.

The three-phase bone scan was performed following the
injection of 20 mCi of technetium-99m methylene diphos-
phonate ([**"Tc]MDP). A large field-of-view gamma cam-
era cquipped with a 3/8 in. Nal (T1) crystal, and a high
resolution parallel hole, low-energy collimator were em-
ployed. The angiographic phase of the study demonstrated a
well-defined radionuclide blush within the pelvis just cepha-
lad to the urinary bladder (Fig. 1). Persistent hyperemia in
this region was noted on the blood-pool image (Fig. 2). De-
layed osseous images were interpreted as normal, with the
exception of some extrinsic compression upon the dome of the
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bladder. The significance of the bone scan findings was only
appreciated retrospectively.

Following completion of the bone scintigraphy, because of
the patient’s persistent discomfort and fever, gallium scintig-
raphy was performed 48 hr after i.v. injection of 4.0 mCi of
gallium-67 (6’Ga) citrate. Whole-body scans were performed
on a large field-of-view scanning camera equipped with a
medium-energy, parallel hole collimator, and a 3/8 in. Nal
(T1) crystal. Intense, symmetric bilateral breast accumula-
tion of radiogallium was noted; the distribution was charac-
teristic of the so-called doughnut pattern. Increased radionu-
clide accumulation in the anterior aspect of the pelvis
(confirmed by a lateral pelvic image) was also noted and this
probably represented accumulation of the imaging agent in
the placenta and perhaps even the fetus (Fig. 3).

Upon completion of the gallium study, an ultrasound ex-
amination was performed and an intrauterine gestation of
~16 wk was confirmed. The placenta was located anteriorly.

The calculated radiation dose to the fetus, based upon
dosimetry models and physiologic parameters as formulated
by the MIRD Committee from 4.0 mCi of [¢’Ga]citrate, 20.0
mCi of [**"Tc]MDP, and radiographs of the spine and pelvis
were 3.78, 3.27 and 0.85 rad, respectively (/,2).

DISCUSSION

The mechanisms responsible for changes in blood
flow to the uterus are not thoroughly understood. There
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FIGURE 1

Radionuclide angiogram (4 sec per image) of posterior
pelvis. Note intense uterine blush cephalad to urinary
bladder

is considerable evidence to suggest that blood flow to
the nonpregnant uterus is under hormonal control and
that uterine blood flow may increase as much as tenfold
at the time of ovulation. Progressive increase in uterine
blood flow during gestation is derived from an increase
in cardiac output combined with a decrease in uterine
vascular resistance (3).

The uterine blush, occurring during radionuclide an-
giography, has been described previously by Fink-Ben-
nett in women in the menstrual or secretory phase of
their menses (4). The increased accumulation of the
imaging agent was attributed to either a combination of
edema and hyperemia of the secretory phase of the
menses or perhaps sequestration of free pertechnetate
within areas of necrosis and hemorrhage that occur
during the menses itself.

In our own case, we attribute the angiographic blush
to the pronounced uterine muscular hyperplasia, hyper-
emia, and edema that occur as a direct result of the
hormonal changes of pregnancy; these changes un-
doubtedly also explain the hyperemia noted on the
blood-pool image which has been reported previously in
a 1-mo gestation (5). The relatively advanced stage of
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FIGURE 2
Blood-pool image (~5 min postinjection) demonstrating
persistent uterine hyperemia

the pregnancy, the large size of the uterus, and, hence,
the increased blood flow, account for the more intense
and larger angiographic blush demonstrated in our own
patient than that demonstrated by Fink-Bennett in non-
gravid females.

In addition to other hormonal alterations, the gesta-
tional state is characterized by a progressive rise in
prolactin, which together with growth hormone, are the
most important pituitary hormones affecting mamma-
ry growth (6). The hyperprolactinemic state results in
pronounced peripheral lobular and acinar development
which presumably accounts for the doughnut pattern of
gallium uptake in the prelactating and lactating breast
(7). The exact mechanism of gallium accumulation in
these states is not completely understood, although
gallium activity in the milk of lactating women has been
demonstrated previously (8). Gallium is also known to
have an affinity for lactoferrin which constitutes ~15%
of the total human milk protein (9).

Accumulation of 6’Ga in the human placenta is
known to occur (/0). Radioactive gallium citrate is
largely bound to plasma proteins in the blood stream.
The placenta is a vascular organ with blood comprising
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FIGURE 3

Anterior 48-hr image demonstrating classic doughnut pat-
tern of gallium accumulation in prelactating breast. Note
also gallium accumulation within pelvis, probably in
placenta

~18% of the placental weight; this may explain, at least
in part, the increased placental accumulation of galli-
um relative to the surrounding viscera (11,12).

The inadvertent administration of radionuclide to a
pregnant woman is a relatively uncommon event. In
this particular case, the patient repeatedly denied any
possibility of pregnancy or even recent sexual relations.
We present this interesting, though unfortunate, case,
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to emphasize the radionuclide findings that occur dur-
ing pregnancy, particularly the incidental finding of the
radionuclide blush during the angiographic phase of
the bone scintigraphy which should at least alert the
nuclear physician to the possibility of pregnancy in a
woman of childbearing age.
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