
ing Ã‡aX PO4 products by manipulating Ca and PO4 levels can
lead to drastic resolution of these calcifications (11). Alfrey et al.
(12) have already demonstrated radiologically the disappearance
of gross tumoral calcifications of chronic uremia after transplan
tation, either by phosphate supplementation or parathyroidectomy.

We could not correlate the metastatic calcium deposits by
bone scan with the anatomic presence of calcification. Radio
logical diagnosis of diffuse metastatic calcification has proven
to be difficult, as the particles are extremely small (microscopic
in most cases) (13). Lack of MDP uptake by metastatic calcium
deposits does not mean the disappearance of the anatomic
presence of calcification but represents the metastatic activity of
the pathologic calcification.

Among the important bone scintigraphic findings in hyper-
parathyroidism, uniformly increased bone-to-soft tissue ratios
generally associated with faint or absent renal visualization
(14-16) are a well known classical findings. The mechanism
for the super scan is due to low excretion of injected 99mTc-

MDP (10% in 4 hr versus 60% in normal subjects) and a
fivefold increase in the total bone-to-soft tissue uptake ratio
(17). Faint or absent kidney images are due to low soft-tissue
activity common to any metabolic bone disease with high bone
uptake of 99mTc-diphosphonate (77).

In our patient, the skeletal and renal uptake appeared normal
in the first bone scan, whereas the second one, obtained 1 wk
after surgery, showed generalized increased activity symmetri
cally, particularly in the calvarium, the mandible and the
diaphysis of long bone (18). Relatively higher 99mTc-MDP

uptake in extraskeletal sites may have prevented the appearance
of this characteristic feature of hyperparathyroidism in the first
bone scan. After surgery, extraskeletal uptake of the radiophar-
maceutical decreased, thus allowing the appearance of hyper
parathyroidism features on the bone scan.

CONCLUSION
Hepatic, pulmonary and gastric uptake of 99mTc-MDP could

be reversed in primary hyperparathyroidism as the cause of

hypercalcemia is resolved. Therefore, the resolution of the
extraskeletal metastatic calcification can be correctly assessed
with repeat follow-up bone scintigraphy.
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Localization of Technetium-99m-Sestamibi
in Diffuse Myelodysplastic Processes
Robert E. Reiman and Julie K. Fetters
Departments of Radiology and Medicine, Duke University Medical Center, Durham, North Carolina

We present two patients with skeletal localization of ""Tc-sesta-

mibi in patients with ringed sideroblastic anemia and polycythemia
vera who were undergoing routine myocardial perfusion studies.
Key Words: myelodysplasticdisorders;technetium-99m-sestamibÂ¡

J NucÃMed 1996; 37:471-473

lechnetium-99m-sestamibi (hexakis-2-methoxyisobutylisoni-
trile 99mTc(I)) was originally developed as a myocardial perfu

sion imaging agent and has been widely used in the diagnosis of
coronary artery disease since its introduction. It has, however,
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been shown to preferentially concentrate in a variety of solid
tumors. We report the incidental finding of skeletal localization
of 99mTc-sestamibi in two patients with diffuse myelodysplastic

processes.

CASE REPORT

Patient One
A 73-yr-old man was referred for evaluation of a 3-wk history of

dyspnea on exertion and palpitations in view of a family history of
coronary artery disease. He underwent a myocardial perfusion
study utilizing a one-day imaging protocol and received 296 MBq
(8.0 mCi) "Tc-sestamibi at rest, followed 60 min later by planar
imaging in the anterior, 45Â°LAO and left lateral projections.

Imaging was repeated following treadmill exercise using 888 MBq
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FIGURE 1. Image of the thorax (45Â°LAO planar projection)of Patient 1 who
had a 2-yr history of stable, ringed sideroblastic anemia. Image was acquired
60 min after administration of 296 MBq (8 mCi) "Tc-sestamibi at rest. There

is prominent, homogeneous tracer uptake in the sternum, clavicle and ribs,
which is not typical in routine myocardial studies.

(24 mCi) 99mTc-sestamibi. Review of the rest images demonstrated

a normal left ventricle with the exception of a mild inferior wall
defect. Abnormal, prominent radiotracer accumulation, however,
was noted in the sternum, clavicle and ribs in a homogeneous
pattern (Fig. 1). The patient denied having undergone a prior
radionuclide imaging procedure.

Chromatographie analysis of the residual material in the prepa
ration vial demonstrated a radiochemical purity greater than 97.0%
at 24 hr. Further investigation into the patient's medical history

revealed that he had a 2-yr history of chronic, stable macrocytic
anemia with high ferritin and normal vitamin B12 levels. A bone
marrow biopsy obtained at the time of the initial evaluation
demonstrated a myelodysplastic syndrome characterized by
ringed sideroblastic anemia. At the time of his sestamibi study,
the patient had no evidence of leukemic transformation or
myelofibrosis.

Patient Two
A 67-yr-old man with a history of chronic abdominal pain,

narcotic dependence, polycythemia vera and coronary artery dis
ease was hospitalized for major depression, cellulitis and pain
control. During his hospital course, he had intermittent episodes of
atrial fibrillation and chest pain. He was referred for myocardial
perfusion imaging and underwent a sestamibi study using the
imaging protocol described above. Abnormally prominent skeletal
uptake was noted on the resting sestamibi images in a pattern
similar to that seen in Patient 1.

DISCUSSION
The localization of 99mTc-sestamibi has been described in

benign and malignant solid tumors such as parathyroid ade
noma (/), giant lymph node hyperplasia (2), lung cancer (3),
astrocytoma (4), undifferentiated mesenchymal tumor (5),
osteogenic sarcoma (6), thyroid carcinoma (7,8) and primary
cardiac lymphoma (9). The patients reported here demon
strate its homogeneous localization in diffuse bone marrow
disease.

Ringed sideroblastic anemia and polycythemia vera are
included in the broad category of hematological diseases
referred to as myelodysplastic disorders. Ringed sideroblastic
anemia is manifested in the peripheral blood by megaloblastic
anemia, the appearance of red cell precursors with ring-shaped
deposits of ferruginous granules and abnormalities in serum
levels of iron transport proteins. In a variable number of
patients, ringed sideroblastic anemia will eventually transform
into more malignant processes, including acute or chronic
leukemia and myelofibrosis (10-12). Polycythemia is charac

terized by increased erythropoiesis and variable degrees of
leukocytosis and thrombocytosis; myeloid metaplasia and my
elofibrosis may also be manifested (13).

The localization of 99mTc-sestamibi in cardiac myocytes,

which is the basis for its utility in cardiac perfusion imaging, is
believed to be related to its high lipophilicity and subsequent
intracellular binding in metabollically active tissues. Metabolic
inhibition studies in cultured myocardial cells and the correla
tion of sestamibi binding with mitochondria! membrane poten
tial (14.15) suggest that its localization is within mitochondria.
Nonspecific uptake of sestamibi in ringed, sideroblastic anemia
and polycythemia may therefore be related to marrow expan
sion and the accompanying increase in oxidative metabolism.
Increased marrow perfusion also likely plays a role; morpho-
metric studies have demonstrated marrow hypervascularity in
the form of dilated venous sinusoids and increased blood flow
in polycythemia (16,17). Finally, marrow abnormalities such as
anemia are known to alter blood flow in adjacent bone and this
may also contribute to the increased skeletal uptake seen in our
patients.

CONCLUSION
We described the localization of 99mTc-sestamibi in two

diffuse myelodysplastic processes which have the potential for
malignant transformation. Further studies will be needed to
assess the clinical utility of this incidental finding in the
evaluation of bone marrow disorders.
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Scintigraphic Diagnosis of Intrathoracic
Extramedullary Hematopoiesis in
Alcohol-Related Macrocytosis
Frank De Geeter and Dirk Van Renterghem
Departments of Nuclear Medicine and Pneumolog\>, Saint John 's General Hospital, Brugge, Belgium

We report the scintigraphic diagnosis of thoracic extramedullary
hematopoiesis in a case of alcohol-related macrocytosis. A patient
with liver cirrhosis and alcohol-related macrocytosis showed multi
ple rounded masses in the low thoracic paraspinal region on chest
radiography and CT. Whole-body scintigraphy and SPECT imaging
of the thorax, after nanocolloid administration, demonstrated expan
sion of the bone marrow in the humen and femora and uptake of the
tracer in the mediastinal masses, establishing the diagnosis of
mediastinal extramedullary hematopoiesis. Thoracic extramedullary
hematopoiesis may occur in conjunction with alcohol-related mac
rocytosis. Scintigraphy with ""Tc-nanocolloids is a suitable nonin-

vasive method to establish the presence of extramedullary marrow.
Key Words: technetium-99m-colloid; bone marrow scintigraphy;
extramedullary hematopoiesis; posterior mediastinal tumor; macro
cytosis
J NucÃMed 1996; 37:473-475

E>jxtramedullary hematopoiesis is defined as the recurrence
after birth of normal marrow outside the skeleton. It occurs in
chronic hemolytic states, ineffective erythropoiesis, myeloph-
tisic conditions and in myeloproliferative disorders as an
attempt to compensate for the anemia (1-3). Most frequently,
the extraskeletal marrow is present in liver and spleen. We
report on a case of intrathoracic extramedullary hematopoiesis
in conjunction with alcohol-related macrocytosis. Scintigraphy
with nanocolloids was instrumental in the differential diagnosis
of the intrathoracic masses.

CASE REPORT
A 73-yr-old man with known alcoholic liver cirrhosis presented

with dyspnea and asthenia. Fifteen months earlier, he had been
examined because of macrocytic anemia. At that time, bone
marrow biopsy had revealed a megaloblastic appearance of the red
and myeloid precursors and a bone marrow aspirate had shown
dyserythropoietic characteristics such as megaloblastic elements,
deshemoglobinisation, anisocytosis and anisokaryosis. Serum lev
els of vitamin B12 and folie acid as well as erythrocytic levels of
folie acid were normal. Bone marrow findings were attributed to
substantial alcohol abuse.

The patient, now admitted, continued consumption of 4-to-5
alcoholic beverages a day. At physical examination, an anemic
facies, spider naevi, a slightly enlarged liver and ascites were
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FIGURE 1. CT shows multiple rounded masses in the paraspinal region at
the low thoracic level.

found. Chest radiography showed small bilateral pleural effusion
and suggested a space-occupying lesion projected upon the right
hilum. Computed tomography of the thorax (Fig. I) revealed the
presence of a paraspinal polynodular mass at the mid and low
dorsal levels. A diagnosis of neurinoma was suggested by the
radiologist. The erythrocyte sedimentation rate was 36 mm/hr; the
hematocrit was 29% and the hemoglobin level 9.7 mg/dl. The mean
corpuscular volume was 117.8 fl. White blood cell counts as well
as platelet counts were normal. Gamma-glutamyl transferase was
100 m(//ml (normal values up to 65 mLVml).

Since thoracic extramedullary hematopoiesis was considered as
a differential diagnosis, bone marrow scintigraphy was performed
1 hr after intravenous injection of 20 mCi 99rnTc-nanocolloid.

Whole-body images (Fig. 2) revealed marked activity in the femora
and humeri, extending to their most distal parts, and thus were
indicative of marrow expansion (4). Moreover, paraspinal activity
was present at the low thoracic level. SPECT (Fig. 3) enabled us to
locate the activity in the paraspinal region corresponding to the
masses seen on CT.

We therefore concluded that these represented foci of extramed
ullary hematopoiesis secondary to alcoholic macrocytosis. The
patient refused further examination and treatment. No histologie
confirmation could be obtained.

THORACICEXTRAMEDULLARYHEMATOPOIESISâ€¢De Geeter and Van Renterghem 473


