
(Fig. 1). A TCT imageshoweda 4 X 6 X 6 cm pelvic massin the
same area, consistent with EMH (Fig. I , lower right).

Case 2. A 35-yr-old black woman with previously diagnosed
thalassemia intermedia presented to the gynecologic service with
a pelvic mass. She had had three previous aborted pregnancies and
had been hospitalized twice for high-output cardiac failure. A
pelvic massdisplacing the rectum anteriorly was shown by cx
cretory urogram and barium enema. A Tc-99m sulfur colloid
marrow study showed striking uptake in the pelvic mass (Fig. 2)
and bilateral lobulated peravertebral chest masses. Transmission
computerized tomographic examination confirmed the pelvic and
mediastinalmasseswithdensityof55 HU. In spiteofthe radiologic
diagnosis of extramedullary hematopoiesis, a laparotomy was
performed and a firm, red pelvic mass measuring 7 X 5 X 4 cm was
found and biopsied. Pathology confirmed EMH.

DISCUSSION

The pathogenesis of EMH is still debated. Ask-Upmark first
described heterotopic erythropoietic marrow tissue in intercostal
veins found at autopsy, and suggested an embolic or metastatic
origin (3). He suggested that posterior mediastinal EMH resulted
from venous stasis aided by negative intrathoracic pressure. Pro
ponents of this â€œmarrowembolizationâ€•theory (2,3) cite tomo
graphic evidenceof clear separationof the massesfrom adjacent
vertebrae and ribs. Later reports suggest that thoracic masses are
extruded from the bone marrow of ribs and vertebral bodies
through areas of bone lysis because of increased medullary marrow
pressure (4). Recent TCT investigations of thoracic EMH dem
onstratedactualherniationorextrusionof marrowfromthesesites,
supporting the â€œextrusionâ€•theory (4,5). On the other hand, Shaver
and Clore (6) did not find TCT evidenceof boneerosionsin their
cases of posterior mediastinal EMH. Neither of our cases dem
onstrates strong evidence for this theory either, since no structural
changes were observed in the vertebral bodies or the sacrum. The
role of negative intrathoracic pressure in the production of mcdi
astinal EMH is doubtful. Certainly in the pelvis, negative pressure
is not involvedin productionof EMH, sinceintraabdominaland
pelvic pressures are positive.

Extramedullary hematopoiesis (EMH), a well-recognizedre
sponseto compensatefor insufficient red-cell formation, results
in expansionof hematopoietic mass.While EMH is occasionally
found in chronic anemia (I) it is also described in lymphoma,
Hodgkin's disease, leukemia, myelofibrosis, and disseminated
carcinoma (2). The most common and easily detectable site of
extramedullary hematopoiesis is the posterior mediastinum. Liver
and spleen are less commonly involved. It has also been found in
lymph nodes, thymus, thyroid, lung, pleura, renal hilum, appendix,
retroperitoneal space, dura meter, and falx cerebri (1). In 1945,
Ask-Upmark (3) reviewed three cases in which pelvic EMH
simulated neoplasm between the sacrum and rectum. Two were
found at autopsy and one at surgery. Since then, there have been
noreportedcasesofpelvicEMH.Duringthe last6 mos,wehave
encounteredtwopatients,onehomozygousforsicklecellanemia
and one with thalassemia intermedia, both having pelvic extra
medullary hematopoiesis. In addition to routine radiographic
evaluation, both were studied by radionuclide bone-marrow
imaging and transmission computerized tomography (TCT).

CASE REPORTS

Case 1. A 46-yr-old woman with the diagnosis of sickle cell
anemia since age 17 yr. was admitted with dyspnea and draining
leg ulcers. Though anemic since childhood, she had not required
transfusions. Since the age of 9 yr, she had been treated for re
current leg ulcers, and was repeatedly hospitalized for sickle cell
cardiomyopathy. Following diagnosisof hemolytic steptoccocal
gangrene of the left leg, a fasciotomy was performed. Radiographs
of the chest showed cardiomegaly with changes ofcongestive heart
failure, and two distinct bilateral posterior mediastinal masses.
A Tc-99msulfurcolloidmarrowimageshowedincreasedradio
nuclide uptake in the area of the posterior mediastinal mass, but
unexpectedly there was a large area of similar uptake in the
presacral region, extending somewhat to the left of the midline
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Extramedullary hematopolesis Is an infrequent cause of thoracic masses. Ex
trathoracic locationsare even less common.We have studiedtwo patients,one
withsuspectedpelvicneoplasm,withtechnetlum-99msulfurcolloidmarrowimage
and transmissioncomputerizedtomography.This noninvaslveevaluationestab
lished the diagnosis of pelvic extramedullary hematopolesis in both. We recom
menda similardiagnosticapproachin patientswith chronicanemia or other pre
disposing disease, presenting with a pelvic or abdominal mass.
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FIG.2. LeftanteriorandrightlateralTc-99mSCpelvicimages
(upper). Large pelvic mass showing marked radionuclide uptake
Inferior focus of activity on right lateral view is greater trochanter
of rightfemur.Liverandspleenarepartiallyshielded.PelvicTCT
image(tower).Largelobulatedpresacralmass(M)displacingrectum
(arrow)anteriorly and laterally. Uterus(U) is to right of midline be
tween urinary bladder(B)and mass (M).
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FIG. 1. Posterior Tc-99m SC image at lung base with (left) and
without (right) liver excluded (upper). Both images demonstrate
abnormal focus of sulfur collold uptakeat site of thoracic EMH(ar
rows).AnteriorpelvicTc-99mSCimage(lowerleft).Uptakeof ra
dionuclideby pelvic mass.TCTimage(lower right).Largepresacral
mass(M)extendingsomewhatto left of midline.

Several agentsâ€”including iron-52, iron-59, indium-I 11 tn
chloride, and technetium-99m sulfur colloid (Tc-99m SC)â€”may
be used for radionuclide marrow imaging (7,8). Of these, however,
Tc-99m SC is the most convenient to use and most satisfactorily
imaged. Tc-99m SC, trapped by the RE cells rather than the
erythropoietic cells, has been used to image sites of EMH (7,8).
Such a technique is possible because in the normal and many
pathologic states, distribution of RE cells and erythropoietic sites
is quite similar (9). Known exceptions include aplastic anemia and
postirradiation states (8). Therefore, both sites ofskeletal marrow
hematopoiesis and EMH may be detected with Tc-99m SC mar
row imaging.

It is important to recognizethat EMH may occur in the pelvis.
This diagnosis should be suspected in patients with predisposing
disease or evidence of mediastinal EMH, who have pelvic or
retropenitoneal masses. In this clinical setting, marrow images may
allow a specific diagnosisof pelvic EMH.

One may be confident that extraskeletal foci of Tc-99m SC
uptake indicate hematopoietic sites accompanied by RE cells. A
conceivable pitfall might be the rare pelvic or accessory spleen,
which would be expected to accumulate Tc-99m SC as well.
Splenic tissue could easily be identified with Tc-99m-labeled red
bloodcellimaging.Eitherentity,ofcourse,requiresnointerven
tion. However, since Harnsberger (9) reported a single case of
abdominal EMH that failed to take up either Tc-99m SC or in
dium-l I I chloride, TCT studies can be helpful. Because TCT
numbers (HU units) 35-70 usually represent iron, such values
indicate the presence of blood products (10).
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