cemia and hyperphosphatemia. Technetium-99m-MDP binds
avidly to the tissue crystals that are present.

Extracellular fluid expansion and enhanced regional vascu-
larity and permeability due to granulomatous inflammation may
also cause this high extraosseous **™Tc-MDP uptake (/6).

The findings in our patient are unique because his hypercal-
cemia is not caused by malignant disease, hyperparathyroidism
or drug-induced vitamin D intoxication. Elevated soft-tissue
uptake of *°™Tc-MDP caused by drug-induced vitamin D
intoxication has been reported (/0,1/3). The patients in these
reports had elevated uptake in the lungs and/or in the stomach.
One patient (/3) took roughly 2000 U of vitamin D and 3 g of
calcium a day. Massive gastric uptake **™Tc-MDP without
elevated lung uptake has been reported only once in a patient
who had a milk-alkali syndrome (/3). In our patient, drug-
induced hypervitaminosis D could be ruled out.

Rapidly calcifying sites are frequently pure amorphous cal-
cium phosphate accumulations with a large surface area. The
reason why only the stomach and the lungs were visualized
could be explained by the fact that calcification can occur in
normal tissue when the acid-base balance allows precipitation
of calcium and phosphate (/). Intracellular pH is high in the
lungs because of low pCO, and because of acid secretion in the
kidneys and stomach (/7). These are the predominant places
where calcium salt precipitates (/3). In our patient, the fundus
of the stomach showed higher activity than in the antrum, which
we believe confirms the pH dependency of the calcium depo-
sition. Gastric fixation in bone scintigraphy due to preparation
failure (/8) can occur but was ruled out in our patient.

Interestingly, during the first bone scan, the calcium-phos-
phorus ionization product in the blood was already normal.
Probably the injected **™Tc-MDP bound avidly to the tissue
crystals that were still present. After 6 wk, the gastric and lung
uptake had disappeared, apparently because the tissue crystals
were dissolved because of the relatively long period of a normal
calcium/phosphorus ionization product. There is one other
published report on this reversible phenomenon (/7).

CONCLUSION

We expect, because organ involvement and hypercalcemia in
sarcoidosis are often asymptomatic, that calcinosis occurs more
often in patients then previously described. Usually bone scans
are not obtained in patients with sarcoidosis, despite the fact
that bone scintigraphy has been described as a sensitive modal-
ity for recognition of bony involvement by sarcoidosis (/9).
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Accelerated Thyrotoxicosis Induced by Iodinated
Contrast Media in Metastatic Differentiated

Thyroid Carcinoma

Mordechai Lorberboym and Jeffrey 1. Mechanick
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A 67-yr-old woman who underwent total thyroidectomy 32 yr ago
developed accelerated hyperthyroidism after injection of iodinated
contrast media to evaluate a left hemipelvis mass. The patient was
managed with propyithiouracil, beta-blockers and digoxin. Whole-
body #°'Tl and '3'| scans demonstrated a functioning metastasis in
the left hemipelvis where biopsy revealed a well differentiated
follicular thyroid carcinoma. Palliative external beam radiotherapy was
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administered. The patient then received radioiodine treatment with
granulocyte colony-stimulating factor to minimize bone marrow tox-
icity. Clinically significant thyrotoxicosis occurring in metastatic thyroid
carcinoma is rare and results from abnormal ectopic thyroidal tissue
iodine metabolism. lodide-containing medications and contrast media
should be avoided in patients with functioning thyroid metastases to
prevent abrupt increases in circulating thyroid hormone levels.

Key Words: thyroid carcinoma; thyrotoxicosis; granulocyte colony-
stimulating factor
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FIGURE 1. Whole-body bone scan
shows a photopenic defect in the left
iliac bone with intense peripheralup- ~ WB29MTe-MDP SCAN

take (arrow).

Exposure to increased quantities of iodine may induce thyro-
toxicosis in a previously euthyroid patient (the Jod-Basedow
phenomenon), presumably by production and secretion of
excessive hormone in functionally autonomous thyroid tissue
(1). It usually occurs in areas of endemic iodine deficiency (2),
primarily in patients with nontoxic multinodular goiter. In
normal animals and humans, the administration of large doses
of iodide leads to transient inhibition of organic iodination and
of thyroid hormone synthesis (the Wolff-Chaikoff effect) (3-5).
Iodides have also been utilized to treat patients with Grave’s
disease as preoperative preparation.

However, after the initial exposure to iodide, more efficient
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FIGURE 2. Whole-body iodine scan (left) shows increased activity in the left
hemipelvis (large armowhead) and a faint focus in the neck (small arowhead).
Whole-body thallium scan (right) shows intense uptake in the left iliac fossa
(double arrowheads), a focus of activity in the right neck (single arrowhead)
and in the thyroid fossa (additional focus in the right scapula is not shown).

THyRroTOXICOSIS IN METASTATIC THYROID CARCINOMA * Lorberboym and Mechanick

organic iodination resumes by an autoregulatory mechanism of
adaptation, resulting in diminished iodide trapping (6-8). We
report on a patient with a functioning metastatic follicular
thyroid carcinoma who produced sufficient thyroid hormone to
induce accelerated hyperthyroidism and required complex med-
ical management. lodide-associated thyrotoxicosis is a poten-
tially fatal complication in patients with thyroid carcinoma due
to abnormal ectopic thyroidal tissue iodine autoregulation (9).

CASE REPORT

A 67-yr-old woman was admitted for evaluation of a pelvic
mass. She had a history of hypertension and arthritis. At age 35, she
underwent total thyroidectomy for a substernal goiter but did not
receive L-thyroxine therapy or have subsequent clinical follow-up.
On admission, a noncontrast CT scan of the pelvis demonstrated a
destructive mass lesion invading the entire left iliac crest. Pelvic
angiography performed with iodide-containing dye disclosed a
large vascular neoplasm and tumor biopsy using local anesthesia
revealed a well differentiated metastatic follicular thyroid carci-
noma. A bone scan was obtained 3 hr after intravenous injection of
20 mCi ®™Tc-methylene diphosphonate (MDP) and showed a
photopenic area in the left iliac fossa surrounded by a rim of
increased activity in the left hemipelvis (Fig. 1).

Four days after angiography, the patient developed severe
agitation, high fever (103°F) and atrial fibrillation with a rapid
ventricular response. Thyroid function tests showed an elevated T4
to 15.7 (normal 4.5-12.5 pg/dl), T3 273 (normal 100-200 ng/dl),
TSH 0.1 (normal 0.2-5.0 uIU/ml), TBG 20.3 (normal 14.5-32.0
pg/ml) T4/TBG 7.7 (normal 2.5-6.5) and urinary iodide 190
mcg/dl (normal 2-48 mcg/dl). A whole-body thallium scan (Fig. 2)
was performed 10 min after intravenous injection of 3 mCi
20'T)-chloride and showed increased uptake in the left iliac fossa,
right lower neck and right scapula. A focus of activity was also
noted in the thyroid bed. A whole-body iodine scan was performed
48 hr after oral administration of 1.25 mCi '*'l and showed
increased activity in the left hemipelvis despite the increased body
pool of stable iodide and faint uptake in the thyroid bed (Fig. 2).
However, the other two foci noted on the thallium scan were not
observed on the iodine scan. The patient was treated with propran-
olol (20 mg) every 6 hr, dexamethasone (0.5 mg) every 6 hr,
propylthiouracil (200 mg) every 8 hr and digoxin (0.25 mg) daily
followed by conversion to a normal sinus rhythm and normaliza-
tion of body temperature and thyroid hormone levels. Three days
later, the patient received radiation therapy to the pelvis for
symptomatic relief of her leg pain. The therapeutic course was
complicated by neutropenia 2 wk later (WBC 2300/mm®) and she
was treated with human granulocyte colony-stimulating factor
(GCSF) 300 mcg/day subcutaneously for 5 days followed by a
dramatic increase in WBC to 12,500/mm>. Following the radiation
therapy course, the patient eventually became hypothyroid (T4 1.3
ug/dl, TSH 26 plU/ml). Four weeks later, after normalization of
total iodine in urine (19 mcg/dl), the patient received 75 mCi "'l
for therapy and was eventually placed on thyroid hormone sup-
pression therapy. Figure 3 illustrates the dynamic change in thyroid
function tests, WBC count and the appropriate medical manage-
ment.

DISCUSSION

The classic studies of Wolff and Chaikoff in 1948 (10-11)
showed that large doses of iodide inhibited organification in the
rat, and this finding was soon confirmed by Stanley in humans
(12). The Wolff-Chaikoff effect is thought to depend on high
intrathyroidal free iodide concentrations which create a thy-
roperoxydase-iodide complex incapable of organification and
coupling. The rate of hormone secretion is also diminished
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Summary of pertinent laboratory data' and medical intervention
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through an inhibition of the proteolytic release of iodothyroni-
nes from thyroglobulin. The Wolff-Chaikoff effect has been
reported after oral and vaginal administration of iodide and may
even result from external iodine application to the skin (/3).
Wolff et al. (4) found that hormonogenesis resumes despite the
high serum iodide levels when iodides are given at inhibitory
concentrations for a prolonged period of time. This “escape”
from the Wolff-Chaikoff effect is presumably related to a
qualitative change in thyroidal function resulting in diminished
iodide trapping and may be mediated by an iodinated organic
inhibitor of iodine transport (6—8). Decreased trapping would
theoretically decrease intrathyroidal free iodide concentrations
and disinhibit organification.

lIodine-induced hyperthyroidism in patients with pre-existent
endemic goiter with autonomous nodular elements was first
termed “Jod-Basedow” by Kocher in 1910 (5,7/4). In 1925,
Kimball (/5) studied 2659 patients with hyperthyroidism and
found that prescribed iodine was the precipitating factor in 12%.
This phenomenon is thought to result from an underlying defect
in intrathyroidal iodine regulation. Specifically, iodine-induced
hyperthyroidism occurs in many thyroid follicular adenomas
which appear less functional than the thyroid tissue on imaging
(9,16) despite a defective trapping mechanism. Administration
of excess iodide can also induce hypersecretion of thyroid
hormones from autonomously functioning and nonfunctioning
thyroid nodules (/6-17). This same metabolic defect may
apply in thyroid carcinomas (/8-19). Well-differentiated pap-
illary and follicular thyroid carcinomas arise from thyroid
follicular cells and retain their ability to concentrate radioio-

dine. Even papillary carcinomas without detectable colloid
usually concentrate radioiodine (20). Thyrotoxicosis in patients
with predominantly well-differentiated follicular thyroid carci-
noma was reported previously (27). The clinical presentation
was similar to that of Graves’ patients. Asymptomatic thyro-
toxicosis induced by iodide in a patient with metastatic thyroid
carcinoma was also reported (22).

Our patient developed severe, life-threatening hyperthyroid-
ism. The most significant contributing factor to the severity of
hyperthyroidism was the large volume of tumor which occupied
the entire left hemipelvis and was likely autonomous prior to
the administration of the contrast material. Initial medical
management consisted of glucocorticoids, beta-blockers and
antithyroid drugs aimed to decrease, in concert, thyroid hor-
mone production and peripheral conversion of T4 to T3 as well
as target organ (e.g., cardiac) hypermetabolism.

Radiation therapy was then necessary for palliation, but our
patient developed significant neutropenia. The recently purified
recombinant glycoprotein-granulocyte colony-stimulating fac-
tor (GCSF) promotes the proliferation and differentiation of
granulocytes both in vitro and in vivo (23). Therapy with GCSF
has been shown to increase neutrophil counts in patients with
congenital, idiopathic, or cyclic neutropenia (24-25). Our
patient showed a remarkable increase in white cell count in
response to GCSF therapy without notable side effects. The
beneficial effect of this therapy in our patient suggests that this
potent hormone may complement radiation therapy and reduce
the morbidity associated with neutropenia. GCSF was ulti-
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mately necessary to allow prompt, definitive therapy of meta-
static th?'roid cancer with radioiodine.

Both "*'I and 2°'Tl scintigraphy are the most useful diagnos-
tic modalities for the diagnosis of residual, recurrent or meta-
static thyroid cancer, in conjunction with serum thyroglobulin
measurements (22,26). The higher sensitivity of the thallium
scan in identifying additional foci not seen on the ''I scan may
stem from the lower avidity of these lesions to iodine, particu-
larly in view of the increased stable iodide pool.

CONCLUSION

We presented a complex case of thyroid carcinoma illustrat-
ing a tailored medical management: acute medical treatment of
accelerated hyperthyroidism, palliative radiation therapy and
definitive therapy with radioiodine. The beneficial effect of
GCSF in stimulating bone marrow activity should be consid-
ered when neutropenia complicates the course of combined
modality therapies for thyroid cancer.
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Technetium-99m-Sestamibi SPECT Localization of
Mediastinal Parathyroid Adenoma
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We report a case in which ®®™Tc-sestamibi SPECT was used to
localize a middle mediastinum parathyroid adenoma that was not
detected with planar sestamibi imaging on two previous occasions.
Despite prior surgical exploration of the neck and mediastinum, the
patient had a 20-yr history of hyperparathyroidism.

Key Words: hyperparathyroidism; technetium-99m-sestamibi; SPECT;
parathyroid adenoma
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’Ele usefulness of preoperative localization of hyperfunction-
ing parathyroid tissue in patients with recurrent or persistent
hyperparathyroidism after previous neck surgery is well estab-
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lished (/). When preoperative imaging is performed, the suc-
cess rate for reoperation in patients with persistent or recurrent
hyperparathyroidism increases from approximately 60% to 90%
(I-3). We report a case of ™ Tc-sestamibi SPECT localization
of a middle mediastinum parathyroid adenoma which was not
detected either with planar sestamibi imaging on two occasions
or with prior mediastinal exploration.

CASE REPORT

A 48-yr-old man had a history of hyperparathyroidism and
hypercalcemia since 1975. A 3 1/2-gland parathyroidectomy and
neck exploration were performed in 1975, but the patient had
persistent hyperparathyroidism thereafter. Exploration of the neck
was repeated in June 1976 but did not reveal any hyperfunctioning
parathyroid tissue. In April 1977, the patient underwent cervical
exploration with thymectomy, pericardial exploration and bilateral
subtotal thyroid lobectomies. Again, he had no relief of his
hyperparathyroidism, and he subsequently experienced pathologic
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