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A patient on chronic hemodialysis, with secondary hyperparathyroidism
and uremic pericarditis, showed marked myocardial uptake of **Tc-diphos-
phonate. Several possible mechanisms for the myocardial uptake are

discussed.
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Myocardial scintigraphy with °®=Tc-labeled bone-
imaging agents, primarily *™Tc-pyrophosphate, is
utilized increasingly for detecting and sizing acute
myocardial infarcts (1). Other causes of myocardial
uptake of these agents, including myocardial con-
tusion and dc countershock cardioversion, have also
been described. Uptake in the myocardial region in
two patients with carcinoma has been reported (2),
but without any definite cause being established.

Primary and secondary hyperparathyroidism have
also been shown to alter the skeletal distribution of
bone-seeking agents (3). Soft-tissue uptake has ap-
peared in bone scans in patients with hyperpara-
thyrodism (4), myositis ossificans (5), metastatic
calcification (6), cerebral infarction, benign and ma-
lignant breast lesions, bronchogenic carcinoma, and
other conditions. The following case report describes
the intense myocardial uptake found in a patient on
chronic dialysis, with secondary hyperparathyroidism
and uremic pericarditis; there was no evidence of
acute myocardial infarction.

CASE REPORT

A 42-year-old man was admitted on Nov. 19,
1975, with the chief complaints of chest pain, nausea,
vomiting, and jaundice. In March 1974, after an
episode of pulmonary edema, he had been found to
be in renal failure, thought to be secondary to un-
controlled hypertension. In September 1974, chronic
hemodialysis was started. At that time his blood
urea nitrogen level was 138 mg% (normal 10-20),
creatinine 12.7 mg% (normal 0.7-1.5), calcium
7.7 mg% (normal 8.5-10.5), and inorganic phos-
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phate of 7.0 mg% (normal 2.5-4.5). In September
1975, he was readmitted with jaundice and HAA+
hepatitis. At that time he was found to be hyper-
calcemic, with a calcium level 12.2-12.5 mg% and
an inorganic phosphate level of 7.6 mg% . The serum
parathyroid hormone level was up to 955 ul eq/ml
(normal 10-60). There was also evidence of dense
calcification in the radial arteries.

At the present admission, the patient was still
clinically jaundiced and was found to have a peri-
cardial friction rub, with serial electrocardiograms
suggestive of pericarditis. The serum CPK was never
above normal limits. The SGOT and LDH had been
elevated previously secondary to his hepatitis. The
patient’s serum calcium level ranged over 12.2-13.6
mg% , with inorganic phosphate 5.4-7.3 mg%.

Three weeks after admission, the patient’s clinical
status had improved, with disappearance of the chest
pain and friction rub, and a bone scan was obtained
for evaluation of the hypercalcemia. An anterior
chest scintigraph, obtained 4 hr after injection of 15
mCi of **»Tc-diphosphonate, showed marked uptake
of the radiopharmaceutical within the myocardium
and diffuse increased uptake in the lungs (Fig. 1).
A posterior view also showed a localized area of
uptake within the upper right chest. No other bony
abnormalities or soft-tissue uptake was seen. No
abnormal calcifications were found on chest x-ray,
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and a skeletal survey showed no bone changes char-
acteristic of hyperparathyroidism. Additional calci-
fication of the peripheral blood vessels was seen.
Because of the findings of the first bone scan, a
myocardial study with 2 mCi of *"'T] was obtained
9 days later. This was immediately followed by a
repeat study with "™ Tc-diphosphonate, with the im-
ages obtained 90 min after injection. Figure 2 shows
the anterior and 45° LAO ="'Tl and *"™Tec-diphos-
phonate scintigrams. The distribution of the two
agents is almost identical, confirming that the "mTc-
diphosphonate activity was within the myocardium.

FIG. 1. Anterior chest scintigram taken 4 hr after injection of
"mTc.diphosphonate. Note marked uptake in heart with hazy dif-
fuse uptake in both lungs.

FIG. 2. (Top) Anterior and 45° LAO "™Tec.diphosphonate scin-
tigrams obtained 9 days ofter that shown in Fig. 1. (Bettom) Cor-
responding views obtained on same day with *"TI.
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The patient was discharged several days later and no
followup scans have been obtained.

DISCUSSION

Chemoabsorption of the ***Tc-Sn-phosphate com-
plex onto the calcium of hydroxyapatite is the widely
accepted view of the uptake mechanism of these
agents in skeletal imaging. In the acutely infarcted
myocardium, hydroxyapatite formation in the mito-
chrondria has been postulated as the mechanism of
diphosphonate uptake (7).

Conger et al. (8) reporting on a series of patients
on chronic dialysis, found a 60% incidence of pul-
monary calcification. However, such visceral calci-
fications (lung, heart, or skeletal muscle) did not
show ""Te-diphosphonate uptake in patients with
chronic uremia and metastatic calcification (4). This
finding has been attributed to the relatively recent
observation that there are two types of pathologic
calcification in patients with uremia: (A) hydroxy-
apatite formation in tumoral or periarticular calci-
fications; and (B) deposits in the visceral organs of
an amorphous or microcrystalline compound com-
posed of calcium, magnesium, and phosphorus with
a diffraction pattern and molar ratio very similar to
those of magnesium whitlockite (9). These two
forms of calcium deposits are markedly different in
their in vitro binding of **™Tc-diphosphonate (4).
Previously, most authors assumed that all tissue cal-
cification in uremic patients was hydroxyapatite.

In our patient, the presence of uremic pericarditis
is a complicating factor in evaluating the myocardial
uptake. There are several reasons, however, why peri-
carditis or accompanying myocarditis is less likely to
be the primary cause. The pattern of **®Tc-diphos-
phonate uptake seen in Fig. 2 is almost identical to
that of 2°'Tl, suggesting that the diphosphonate is
distributed throughout the myocardium. Uremic peri-
carditis may be associated with myocarditis, which
usually is located adjacent to the inflamed pericar-
dium (/0). Myocarditis is also associated with hy-
potension, shock, arrythmias, and heart failure, and
these findings were not a prominent feature of our
patient’s illness. The fact that his scans were ob-
tained 3 and 4 weeks after admission, at a time when
his pericarditis and clinical status were improving,
also makes myocarditis less likely as a causative
factor.

No clinical evidence was found to support the
hypothesis that a myocardial infarction was present.
Moreover, the thallium images showed no trans-
mural defects. While subendocardial infarcts may
present with diffuse *"™Tc-pyrophosphate uptake,
they typically show much less activity, Nor is there
any reason to implicate the patient’s hepatitis-B anti-
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genemia as a contributing cause. Thus, secondary
hyperparathyroidism seems to be the most likely
cause. The lung and posterior thoracic uptakes also
point to a more widespread process than could be
attributed to pericarditis—myocarditis.

In view of the previously cited work of Conger
et al. (8), it would be of great interest to know the
nature of the metastatic calcifications in this patient.
Although this is only speculation, this patient may
have hydroxyapatite in his visceral calcifications in-
stead of the supposedly more common amorphous
deposits. This would explain why myocardial **™Tc-
phosphate uptake has not been previously described
in uremic patients. We do not know why this would
occur in our patient.
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