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INTRODUCTION

EXTRAMEDULLARY HEMATOPOIESIS is the formation and de-
velopment of blood cells in tissues other than bone mar-
row. It occurs in chronic hemolytic states, ineffective
erythropoiesis, and myeloproliferative disorders as a com-
pensatory process of anemia. The most common sites of
involvement include the liver, spleen, and lymph nodes.1,2

We report a case of intrathoracic extramedullary hema-
topoiesis associated with hemolytic anemia, in which
In-111 chloride and Tc-99m Sn colloid bone marrow
scintigraphies were instrumental for the diagnosis.

CASE REPORT

A 45-year-old woman with a 13-year history of hemolytic
anemia was admitted for further examination of paraver-
tebral masses on a chest radiograph performed as part of
an annual checkup. She looked anemic but complained of
no chest symptoms. Hepatosplenomegaly was noted on
physical examination. The red blood cell count was 289 ×
104/µl, the hemoglobin level was 9.0 g/dl, the serum
ferritin was 220.8 ng/ml and the haptoglobin was less than
6.2 mg/dl. The Ham test was positive. The white blood
cell count and platelet count were normal.

Lower thoracic CT sections showed bilateral smoothly
marginated paravertebral masses that did not erode the
adjacent bone. The larger mass was located on the right
side and was 8 × 5 × 3 cm in size. The mass on the left side
was 5 × 4 × 2 cm in size. The CT density of the masses was
homogeneous and similar to that of muscles (Fig. 1). MRI
depicted the masses intermediate signal intensity on T1-
and T2-weighted images, and the contrast enhancement of
the masses was moderate (Fig. 2).

As she had been suffering from hemolytic anemia and
the masses were formed at the bilateral paravertebral
regions, we suspected the masses to be extramedullary
hematopoietic foci. To confirm the diagnosis, we per-
formed bone marrow scintigraphy using In-111 chloride
and Tc-99m Sn colloid, which revealed uptake in the
paravertebral masses, confirming the diagnosis of in-
trathoracic extramedullary hematopoiesis (Fig. 3). The
scans also showed expansion of the bone marrow into the
distal extremities, compatible with marrow hyperplasia
secondary to chronic hemolysis.

DISCUSSION

Intrathoracic extramedullary hematopoiesis is an un-
usual condition occurring predominantly in the posterior
mediastinum.1,2 As most of intrathoracic extramedullary
hematopoiesis occurs in patients with thalassemia or
hereditary spherocytosis3 and these diseases are rarely
seen in Japanese, intrathoracic extramedullary hemato-
poiesis is rarely encountered in Japan.4 Lawson et al.
theorized that extramedullary hematopoiesis arises from
the extrusion of proliferating marrow through the cortex
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into a subperiosteal location, which explains its presence
in a paravertebral or presacral location.5 Although in-
trathoracic extramedullary hematopoiesis may induce
spinal cord compression, pleural effusion, hemothorax or
dyspnea, secondary to involvement of lung interstitium,3,6,7

it is generally asymptomatic and requires no therapy. In
addition, thinking of the risk of hazards of biopsy due to
its highly vascular property, it is desirable to establish the
diagnosis noninvasively.2 For these reasons, various im-
aging procedures are advocated to establish the diagnosis
of intrathoracic extramedullary hematopoiesis, including
CT, MRI, or radionuclide bone marrow scanning.

Intrathoracic extramedullary hematopoietic foci are
typically seen as smoothly marginated masses at the
paravertebral region on CT and MRI.6 Active recent
hematopoietic lesions show soft tissue CT density and
intermediate signal intensity on both T1- and T2-weighted
MR images. Contrast enhancement study shows some
enhancement in the active hematopoietic extramedullary
lesion. Inactive lesions show increased CT density due to
iron deposit or low density due to fatty infiltration, and
high signal intensity on both T1- and T2-weighted MR
images due to fatty infiltration or low signal intensity on
both T1- and T2-weighted MR images due to iron deposi-
tion.8 As the lesions in our patient showed soft tissue
density on CT and intermediate signal intensity on T1- and
T2-weighted MRI, they were considered to be consistent
with actively hematopoietic foci.

However, although the density on CT or signal inten-
sity on MRI is helpful to speculate as to the pathologic
features of the mass, they do not offer definitive evidence
that the lesion consists of bone marrow. In addition, the
variability of the appearance in extramedullary hemato-
poietic foci on CT or MRI itself may confuse the diag-
nosis. For the differential diagnosis of intrathoracic
extramedullary hematopoiesis, various paravertebral
masses have been included such as neurogenic or mesen-
chymal tumors, lymphomas, aneurysms, meningoceles,

and hemangiomas.1,2

Bone marrow scintigraphy has been used to know the
physiologic function of bone marrow and also employed
for the diagnosis of extramedullary hematopoiesis. There
have been a number of reports indicating the usefulness of
In-111 chloride and Tc-99m-labeled colloid in extramed-
ullary hematopoiesis.1,2,9,10 In-111 chloride originally

Fig. 1   Thoracic CT showed bilateral paravertebral masses with
smooth margin and isodensity to muscles.
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Fig. 2   Axial T1- and T2-weighted images (A and B, respec-
tively) revealed that the masses had intermediate signal intensity
on both scans and were moderately enhanced (C).
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was believed to localize in red cell precursors. However,
it is now known that it may localize in both reticuloendo-
thelial and hematopoietic elements in the bone marrow.10

The distribution of erythropoietic and reticuloendothelial
cell lines is similar in the bone marrow, with the exception
of aplastic anemia or after irradiation.11 Tc-99m-labeled
colloid, such as Tc-99m Sn colloid, we employed for the
present patient, is taken up by reticuloendothelial system
and thus traces the erythropoietic marrow. Since the full
bone marrow components of erythroid, reticuloendothe-
lial, and megakaryocytic cells are present in the areas of
extramedullary hematopoiesis, both reticuloendothelial
system and erythropoietic agents can be used.9

It must be kept in mind that In-111 chloride and Tc-
99m-labeled colloid may accumulate in tumors.12,13 In
particular, In-111 chloride concentrates in various tu-
mors, as it initially drew attention as a tumor seeking
agent.14 However, to our knowledge, there has been no
report concerning tumors taking up both In-111 chloride
and Tc-99m Sn colloid.

In our patient the typical paravertebral localization of
the lesions demonstrated on CT and MRI suggested
intrathoracic extramedullary hematopoiesis, which was
confirmed based on the accumulation both of In-111
chloride and Tc-99m Sn colloid in the masses. Also bone
marrow scintigraphies using these tracers, showing bone
marrow expansion into the distal extremities, provided
other useful information about the status of erythropoietic
marrow.

CONCLUSION

We reported a case of intrathoracic extramedullary he-
matopoiesis associated with hemolytic anemia. Bone
marrow scintigraphies performed with In-111 chloride
and Tc-99m Sn colloid were useful to determine the
diagnosis.

REFERENCES

1. De Geeter F, Van Renterghem D. Scintigraphic diagnosis of
intrathoracic extramedullary hematopoiesis in alcohol-re-
lated macrocytosis. J Nucl Med 1996; 37: 473–475.

2. Bronn LJ, Paquelet JR, Tetalman MR. Intrathoracic ex-
tramedullary hematopoiesis: appearance on 99mTc sulfur
colloid marrow scan. Am J Roentgenol 1980; 134: 1254–
1255.

3. Verani R, Olson J, Moake JL. Intrathoracic extramedullary
hematopoiesis: report of a case in a patient with sickle-cell
disease-beta-thalassemia. Am J Clin Pathol 1980; 73: 133–
137.

4. Haruta M, Matsui N, Kitamura T, Takimoto M, Shiokawa
A. A case of posterior mediastinal massforming extramed-
ullary hematopoiesis associated with thalassemia. J Jpn Soc
Clin Cytol 1999; 38: 462–466. (in Japanese)

5. Lawson JP, Ablow RC, Pearson HA. The ribs in thalas-
semia. 1: the relationship to therapy. Radiology 1981; 140:
673–679.

6. Chu KA, Lai RS, Lee CH, Lu JY, Hang HC, Chiang HT.
Intrathoracic extramedullary haematopoiesis complicated
by massive haemothorax in alpha-thalassemia. Thorax 1999;
54: 466–468.

7. Bartlet RP, Greipp PR, Tefferi A, Cupps RE, Mullan BP,
Trastek VF. Extramedullary hematopoiesis manifesting as
a symptomatic pleural effusion. Mayo Clin Proc 1995; 70:
1161–1164.

8. Tsitouridis J, Stamos S, Hassapopoulou E, Tsitouridis K,
Nikolopoulos P. Extramedullary paraspinal hematopoiesis
in thalassemia: CT and MRI evaluation. Eur J Radiol 1999;
30: 33–38.

9. Urman M, O’Sullivan RA, Nugent RA, Lentle BC. Intra-
cranial extramedullary hematopoiesis. CT and bone mar-
row scan findings. Clin Nucl Med 1991; 16: 431–434.

10. McNeil BJ, Holman BL, Button LN, Rosenthal DS. Use of
indium chloride scintigraphy in patients with myelofibrosis.
J Nucl Med 1974; 15: 647–651.

11. Van Dyke D, Shkurkin C, Price D, Yano Y, Anger HO.
Differences in distribution of erythropoietic and reticuloen-
dothelial marrow in hematologic disease. Blood 1967; 30:

A B
Fig. 3   In-111 chloride (A) and Tc-99m Sn colloid (B) scintig-
raphies (posterior views) showed radiotracer uptake in the
masses (arrows) demonstrated on CT and MRI, and the diag-
nosis of intrathoracic extramedullary hematopoiesis was con-
firmed. Expansion of the bone marrow into the distal extremities
was also revealed.



Annals of Nuclear Medicine320 Suguru Kakite, Yoshio Tanabe, Fumiko Kinoshita, et al

364–374.
12. Tani A, Nakajo M. Indium-111-chloride scintigraphy visu-

alized gastric involvement in a case of adult T-cell leuke-
mia. Ann Nucl Med 1999; 13: 181–183.

13. Lundy MM, Blue PW, Crawford GJ, Parker SH. Abdominal

hemangiopericytoma scintigraphically simulating an ac-
cessory spleen. Clin Nucl Med 1988; 13: 812–815.

14. Hunter WW, Riccobono XJ. Clinical evaluation of 111In for
localization of recognized neoplastic disease. J Nucl Med
1970; 11: 328–329.


