
levels is a common finding, actual tumor growth in the
myocardium is rare. In our patient, despite the finding of a
negative endocardial biopsy, the ' " In-pentetreotide scan, co-

registered with CT, unequivocally showed high concentration
of somatostatin receptors in the right ventricular mass lesion,
providing strong evidence that this was indeed carcinoid tumor
metastatic to the heart. These findings were subsequently
confirmed at surgery.

CONCLUSION
This case illustrates the usefulness of '" In-pentetreotide and

fusion imaging to evaluate metastatic carcinoid tumor. This
technique represents a safe and powerful tool for noninvasive in
vivo tissue diagnosis and results in a more rational management
plan and better care for the patient.
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Lung and Gastric Uptake in Bone Scintigraphy
of Sarcoidosis
Ayten Gezici, Elly M. van Duijnhoven, Stephan J.L. Bakker, Guido A.K. Heidendal and Marinus J.P.G. van Kroonenburgh
Departments of Nuclear Medicine and Internal Medicine, Maastricht Academic Hospital, Maastricht, The Netherlands

We report on "Tc-MDP uptake in lungs and stomach in a patient

with hypercalcaemia and renal failure due to elevated 1,25(OH)2vitD3
because of sarcoidosis. Presently, this typical scan pattern has only
been described in patients with malignancies, parathyroid adenoma
and drug-induced vitamin D intoxication. We offer possible expla
nations for the findings in our patient.

Key Words: sarcoidosis;lung; stomach; bone scintigraphy
J NucÃMed 1996; 37:1530-1532

-H/xtraosseous fixation of activity in organs can sometimes be
seen in bone scintigraphy. This phenomenon is usually associ
ated with microscopic calcifications due to an abnormality of
calcium metabolism and occurs most often in the lungs.
Hypercalcaemia and renal failure are often present but are not
necessarily prerequisites to observe this phenomenon (1).
Sometimes multiple organs are involved (2). Concomitant lung
and gastric uptake is rare. Published reports describe the
occurence in patients with malignancy: multiple myeloma
(3-8), breast cancer (9), Hodgkin's disease (Â¡0) and bladder

carcinoma (11).
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Of special interest are the reports that describe increased
activity in the lungs and stomach not related to malignant
disease. Those articles reported on patients with parathyroid
adenoma (12), Paget's disease and vitamin D intoxication in

conjunction with high calcium intake (6,13).
We report on a patient with sarcoidosis who had the same

rare combination of lung and gastric uptake on a 99mTc-

methylene diphosphonate (MDP) bone scan.

CASE REPORT

Clinical Data
A 70-yr-old man was admitted to our hospital because of slowly

progressive dyspnea, orthopnea, edema and decreased diuresis. His
medical history reported acute rheumatic fever in childhood and
repeated cardiac surgery for aortal, mitral and tricuspidal valve
replacement between 1980 and 1992. Five years before admission,
a CT scan of the thorax showed massive hilar and mediastinal
lymphomas. Sarcoidosis was diagnosed after lymph node biopsy.

For several years, there was stable, slightly impaired renal
function: serum calcium rose gradually from a normal value to 2.89
mmol/liter 3 mo before admission. The patient did not smoke or
use alcohol. His medication consisted of bumetanide, isosorbide-
5-mono-nitrate and acenocoumarol. His temperature was 36.8Â°C,

blood pressure 140/80 mmHg, pulse 70/min and respiratory rate
35/min. Elevated central venous pressure, grade 2 systolic cardiac
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anterior posterior

posterior 3left oblique
FIGURE 1. Whole-body bone scintigraphy in a 70-yr-old man. Marked
""Tc-MDP accumulation only in the lungs and fundus of the stomach is

seen from the anterior and left lateral views. Kidney uptake was within the
normal range.

murmur on the apex, bilateral postero-basal pulmonary rales,
hepatomegaly and extensive peripheral edema were found.

Initial urine analysis was normal. The serum calcium was 3.12
mmol/liter, phosphorus 2.74 mmol/liter (normal 0.90-1.50), calci
um-phosphorus ionization product 103 mg2/dl2 (normal < 40),
albumin 31.3 g/liter (normal 35.0-55.0) and creatinine 521 Â¿Â¿mole/

liter. Liver function tests, glucose, blood gas analysis and blood
cell counts were normal. A chest radiograph revealed cardiomeg-
aly, pulmonary congestion and stable hilar abnormalities. No
calcifications were seen. Ultrasonography of the kidneys was

t
anterior

posterior left oblique
FIGURE 2. Repeat bone scan 2 mo later. No osseous or extraosseous
abnormalities could be seen. The scintigram was judged as normal.

normal. Renal biopsy revealed some amorphous calcification
structures in the tubuli; no granulomas or signs of glomerulone-
phritis were found. A diagnosis of circulatory overload due to renal
failure presumably because of sarcoidosis-induced hypercalcemia
was made.

Therapy consisted of fluid restriction, diuretics, a single intra
venous shot of pamidronic acid and oral prednisone 60 mg daily.
The response was excellent. The heart failure resolved, serum
calcium and phosphorus returned to normal levels and the creati
nine returned to 150 /^mole/liter. Renal failure due to hypercalce
mia because of sarcoidosis could retrospectively be confirmed by
very high l,25(OH)2vitD, of 142 pmole/liter (normal 40-100) and
normal 25OHvitD3 of 46 nmol/liter (normal 25-70). An ACE of 31
U/liter (normal 9-25) and lysozyme of 1270% (normal 55-145)

also supported the diagnosis.
During therapy, alkaline phosphatase increased from normal to

maximal 717 U/liter after 8 days, while gamma-GT, ASAT and
ALAT remained normal. Because of these results, the patient was
referred for bone scintigraphy. After several weeks, alkaline
phosphatase levels slowly returned to normal.

Imaging
Routine bone scintigraphy was performed. Static images were

obtained 3 hr after intravenous administration of 15 mCi (555
MBq) 99mTc-MDP. Images (preset counts of 500,000) were made

in the anterior and posterior views with a gamma camera equipped
with a low-energy, high-resolution collimator. Additional views of
the chest were obtained in the oblique view. The images showed a
normal skeleton, but marked extraosseous activity was seen in both
lungs and stomach (Fig. 1). No other abnormal radioactive distri
bution was noticed. The heart and especially the thyroid were not
visualized. Routine quality control data for 99mTc-MDP on that day

showed the labeling yield to be greater than 98%.
A second bone scan was made about 2 mo later (Fig. 2). The

bone scintigram was judged as normal. The high uptake in the
lungs and stomach had disappeared.

DISCUSSION
Sarcoidosis is a multisystem granulomatous disease. The

most frequently involved organs are the lungs. In sarcoidosis,
the sarcoid lesions can enzymatically activate vitamin D3
precursors into the active form l,25(OH)2vitD3, leading to
increased calcium absorption in the small intestine. Routine
laboratory evaluation reveals hypercalcemia in 10% and/or
hypercalciuria in 30% of patients (14), which can lead to
nephrocalcinosis or neprolithiasis (75). Other renal manifesta
tions of sarcoidosis are granulomatous infiltration of the kidney
(10%-40%) and, in rare cases, glomerulonephritis (14). Kidney

biopsy in our patient revealed only amorphous calcification
structures in the tubuli.

Prednisone is usually the drug of choice for the treatment of
sarcoidosis and commonly improves the hypercalcemia (7), as
in our patient.

The calcium levels in our patient increased gradually over the
last 3 yr, but were progressive during the last 3 mo. Hyperphos-
phatemia was due to the combination of reduced renal excretion
capacity because of a declining renal function and increased
intestinal absorption because of hypervitaminosis D. Distur
bances of calcium metabolism lead to calcification and become
clinically apparent when the calcium-phosphorus ionization
product exceeds a certain value, usually above 40-80 (10,12).
In our patient this value has been above 100.

The intense accumulation of extraosseous activity in the
lungs and stomach on the bone scan, which reflects soft-tissue
calcinosis, is probably caused by prolonged states of hypercal-
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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 99mTc-MDP uptake (16).

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 WrnTc-MDP caused by drug-induced vitamin D

intoxication has been reported (10,13). The patients in these
reports had elevated uptake in the lungs and/or in the stomach.
One patient (13) took roughly 2000 U of vitamin D and 3 g of
calcium a day. Massive gastric uptake 99mTc-MDP without

elevated lung uptake has been reported only once in a patient
who had a milk-alkali syndrome (13). 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 pCO2 and because of acid secretion in the
kidneys and stomach (17). These are the predominant places
where calcium salt precipitates (13). 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 (18) 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 99mTc-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 (17).

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 (19).
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Accelerated Thyrotoxicosis Induced by lodinated
Contrast Media in Metastatic Differentiated
Thyroid Carcinoma
Mordechai Lorberboym and Jeffrey I. Mechanick
Division of Nuclear Medicine, Department of Radiology, and Division of Endocrinology, Department of Medicine,
Mount Sinai School of Medicine, New York, New York

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 propylthiouracil, beta-blockers and digoxin. Whole-
body 201TIand 131Iscans 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 ectopie thyroidal tissue
iodine metabolism. Iodide-containing medications and contrast media

should be avoided in patients with functioning thyroid mÃ©tastasesto
prevent abrupt increases in circulating thyroid hormone levels.

Key Words: thyroid carcinoma; thyrotoxicosis;granulocyte colony-

stimulating factor
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