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he came to the hospital comatose following grand

mal seizures. His blood pressure was I70 mmHg
systolic, 100 mmHg diastolic. His pulse was I 40,
his temperature 104Â°F. He was unresponsive to

painful stimulation and demonstrated bilateral Ba
binski reflexes. The disc edges of the optic nerves
were blurred. Lumbar puncture revealed the opening
pressure to be 250 mm water but was otherwise
normal. The hemoglobin was 5.6 gm/ 100 ml, the
hematocnit 17% . The serum sodium measured I30,
the potassium 3.9, the chloride 87 mEq/liter, and
the arterial pCO2 was 57 mmHg with a pH of 7.4.
Also reflecting severe renal insufficiency was a blood
urea nitrogen level of 135 mg/ I 00 ml and a creat
mine clearance ranging between 2 and 3 ml/min.
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(B) confirmsthat activity lies in diploic bone since no soft tissue
structures or vascular structures can be seen on scan in head, face,
or neck.
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FIG. 1. Rectilinearscanimage(A)3 hr afterinjectionof
semlcpertechnetate shows marked accumulation of activity over
cranial vault and in maxillary area on anterior view. Lateral view
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lUll/CASE REPORT

Increased concentration of a variety of ionic radio
nuclides occurs in association with areas of increased
bone turnover (1 ) . This is apparent on the 99@'Tc
pertechnetate brain scan in areas at the edges of sur
gical defects, fractures, osteomyelitis, Paget's disease,
fibrous dysplasia and osseous neoplasm, primary or
metastatic. Hyperparathyroidism can also present a
picture of diffuse increase of skull activity on the
9nmTc..pertechnetate brain scan. The following case
provides a striking example of this phenomenon.

CASE REPORT

A 19-year-old youth had chronic pyelonephritis
related to bilateral ureteropelvic junction strictures.
This led to a total right nephrectomy and a partial
left nephrectomy with a cutaneous uretenostomy. He
had previous episodes of acidosis, hyponatremia, and
dehydration as well as anemia requiring numerous
hospitalizations. At the time the brain scan was done

Is I
I I

@ @1.@Y@1t:â€¢
I, . PA I



MISHKIN AND WEBER

Skeletal film revealed resorption of the bone in the
distal clavicles and proximal humeri, marked thin
ning of the inner table of the skull, and no demon
strable lamina dura about the teeth. Following oral
penchlorate a brain scan was done 3 hr after intra
venous administration of 20 mCi 90@'Tc-pertechne
tate. High concentration of activity outlining the
skeletal structures of the head was apparent (Fig. 1).
Twenty-four hours later another image made without
further injection of pertechnetate continued to show
accumulation of activity in the bone (Fig. 2) . The
patient responded to appropriate intravenous fluid
therapy and Dilantin with cessation of his seizures
and return to normal responsiveness. Released from
the hospital, he died from his renal disease 2 months
later.

DISCUSSION

This case represents the most striking example of
increased skull activity encountered in a review of
all five patients with clinically-proven hyperparathy
roidism who had brain scans performed since June
1967. One of two patients with primary hyperpara
thyroidism and three patients with hyperparathyroid
ism secondary to renal disease showed this phenom
enon. In each case, the appearance was most striking
on the anterior view which showed increased activity
over the crown of the head.

Cases which showed the most striking scan changes
had the highest levels of serum alkaline phosphatase
but could not be separated from those which had
minimal or no scan changes by measurement of
serum calcium or inorganic phosphate. All patients
demonstrating this abnormal uptake had abnormal
skull films showing diploic expansion and reduction
of the thickness of the skull tables, while the patient
with a normal scan had no roentgenographic changes.
These findings suggest that the abnormal brain scan
reflects the effect of elevated levels of parathormone
on bone. In this particular situation in which one
attempts to detect increased peripheral activity in

the presence of normal activity in the brain, changes
from the normal ratio may be more readily per
ceived when no contrast enhancement is employed
to obtain the data (compare Fig. 1 with Fig. 2).
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Indices of secondary hyperparathyrodism included a
serum calcium measuring 7.5 mg and a serum inor
ganic phosphate of 8.6 mg with a serum albumin
of 1.3 gm/ 100 ml and a previous serum alkaline
phosphatase measurement of 43 Bessey-Lowry units.

FIG.2. Angercameraimage24 hrafterinjectionof mTc.
pertechnetate shows even more striking appearance of skull on
anterior view (A) and right view (B).
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