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Abstract. – Extramedullary haematopoiesis
is a very rare cause of a posterior mediastinal tu-
mour and may be clinically confused with many
other mediastinal tumours; benign or malignant.
Extramedullary haematopoiesis is a really rare
cause of haemothorax and usually it is diagnosed
incidentally. Extramedullary masses complicating
thalassemias, apart from the known complica-
tions, may also bleed and produce acute manifes-
tations like dyspnoea and fatigue. Pathologically,
the masses are soft, deep red, and resemble
spleen tissue on the cut surface. Histologically,
they are formed of hematopoietic tissue mixed
with adipose elements. The mass is extremely
vascular and contains some fibrous tissue. This
particular structure renders the mass prone to
haemorrhage. We report a case of posterior medi-
astinal extramedullary haematopoietic mass in a
56-year-old man who presented with non-specific
symptomatology and a paravertebral mass on
chest X-ray and in the chest computed tomogra-
phy. A percutaneous biopsy approach could be
technically difficult due to the special location of
the mass. Video assisted thoracic surgery (VATS),
is a minimal invasive and alternative way of diag-
nosis, biopsy and treatment of these cases. Diag-
nosis was achieved in our patient by mini thoraco-
tomy and open biopsy in order to prevent bleed-
ing or neurological damage.
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Introduction

Extramedullary haematopoiesis (EMHP), pro-
duction of blood cells outside the bone marrow,
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is a very rare cause of a posterior mediastinal tu-
mour and may be clinically confused with other
mediastinal tumours, benign or malignant. Neu-
rogenic tumours (particularly neurolemmoma)
remain the commonest cause of a mediastinal
mass. Other possibilities include cartilaginous tu-
mours, liposarcoma, hydatid cysts, lateral
meningocele and lymphoma. Histology is gener-
ally required for diagnosis. Fine needle aspira-
tion biopsy (FNAB), is technically difficult be-
cause of the adjacent vascular structures and,
even if successful, would yield only cytology,
rather than detailed cellular architecture for his-
tology. Before the advent of video-assisted tho-
racic surgery (VATS), thoracotomy was the only
surgical mode of access for histology. The diag-
nosis of EMHP should be suspected in patients
with a history of chronic anaemia. Percutaneous
needle biopsy or open biopsy should be per-
formed in difficult cases for confirmation1. Previ-
ously, EMHP resections were mainly performed
via thoracotomy in symptomatic patients. 

Case Report
A 56-year-old man, non-smoker, with a histo-

ry of beta-thalassemia intermedia, was referred
by his haematologist with a 2-months history of
productive cough with blood stained sputum. No
abnormalities of cardiac, hepatic, or renal func-
tions were detected. He did not complain of re-
cent shortness of breath, weight loss or bone
pain but only an atypical chest pain. Physical ex-
amination was unremarkable. Beta-thalassemia
intermedia is an extremely heterogeneous dis-
ease, either genetically and clinically. A wide va-
riety of genotypes (homozygotes, double het-
erozygotes, and simple heterozygotes) may be
present. Patients usually maintain a relatively ac-
ceptable haemoglobin level (>8 g/dl) and for this
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Figure 1. The mass is shown in the right paravertebral side
as a homogeneous and well circumscribed tumor.

reason they are not transfused in routine2. Blood
tests detected a mild normocytic anaemia (Hb
10.5 g/dl) with normal reticulocyte count, raised
bilirubin and alkaline phosphatase levels. Direct
and indirect Coombs’ test, haemoglobin elec-
trophoresis and osmotic fragility test were all
normal. Chest x-ray showed a right paravertebral
shadow. Computer tomography (CT) performed
immediately showed an enhanced soft tissue
mass (measuring 3.1 × 1.3 × 1.7 cm) at the level
of the 7th thoracic vertebra (T7 paravertebral re-
gion) without lymphadenopathy or bone involve-
ment (Figure 1). No lesions were seen in the
lung, liver, spleen and adrenals. At bron-
choscopy, no endobronchial lesion was seen and
bronco-alveolar lavage (BAL) was negative for
microbes and malignant cells. The differential
diagnoses were, however, neoplastic (lym-
phoma, myeloma, adenocarcinoma, EMHP) or
infectious (abscess, parasitic cyst) lesions. Pre-
operative biopsy of the paravertebral mass was
not performed because of its dangerous-particu-
lar localization. It has been decided to perform a
mini posterolateral thoracotomy with the patient
in the left lateral decubitus position, to prevent
any complication of VATS. Through direct vi-
sion a right paravertebral cystic well circum-
scribed structure was found. It was carefully re-
moved and the whole hemithorax was inspected.
No lymph node or other abnormalities has been
found. No extension of the mass into the adja-

cent bone structure was found. No bone infiltra-
tion was observed (Figure 1). Following biopsy,
there was continuous low-pressure bleeding
which subsequently required complete resection
of the mass. The diagnosis of extramedullary
haematopoiesis was made. The patient had an
uneventful recovery, and was discharged 5 days
postoperatively. He remains well and asympto-
matic at follow-up without sign of recurrence af-
ter six and twelve months in the follow up.

Discussion

Extramedullary hematopoiesis is seen in a va-
riety of hematologic disorders. These include
severe haemolytic anaemia such as thalassemia
and conditions such as myelofibrosis and
myelophthistic anaemia, where there is exten-
sive replacement of normal marrow. The most
common sites of extramedullary hematopoiesis
are the liver, spleen, and lymph nodes. Other
sites are involved less frequently. The foci of
heterotopic marrow are usually microscopic but
they may be macroscopic and grow to a large
size, as in our case. In the chest, tumor-like
masses are formed which have a characteristic
appearance3,4. They are usually located in the
lower paravertebral areas and are usually multi-
ple and bilateral. They may have a lobulated ap-
pearance. Destruction of adjacent ribs and ver-
tebrae is not seen. Pathologically, the masses
are soft, deep red, and resemble splenic tissue
on the cut surface. Histologically, they are
formed of hematopoietic tissue mixed with adi-
pose elements3,5. The origin of the erythropoiet-
ic tissue in intrathoracic extramedullary
hematopoiesis is unclear. It may arise by extru-
sion of hyperplastic marrow through the thinned
cortex of ribs or vertebrae, with the periosteum
forming the capsule of the mass6. Alternatively,
embryonic rests may transform into hematopoiet-
ic tissue under circumstances of bone marrow
stress7. EMHP occur as a reactive process to con-
genital haemolytic anaemia e.g. sickle cell, sphe-
rocytosis, thalassaemia, other haemoglo-
binopathies), chronic anaemic conditions (e.g.
pernicious anaemia, vitamin B12 folate deficien-
cy, Gaucher’s disease) or bone marrow insuffi-
ciency (e.g. congenital dyserythropoietic
anaemia, myelofibrosis, carcinomatosis). Howev-
er, most EMHP present in adulthood and is more
frequent in male than in female. The exact aetiol-



ogy of EMHP is still unclear. It may be caused
by direct extensions of the adjacent intra-osseous
marrow7,8. It may also arise from congenitally
seeded or circulatory pluripotential haematopoi-
etic cells8,9. EMHP commonly occurs in the retic-
ulo-endothelial organ, although many other sites
have been reported9. It can present as unilateral,
bilateral or multiple masses in the posterior me-
diastinum (paravertebral), anterior mediastinum8,
pericardium and pleura8,10. Its appearance can of-
ten mimic other tumours making the initial diag-
nosis difficult. Although compression and ero-
sion of the surrounding structures, and sponta-
neous bleeding from the tumour can occur9, pa-
tients with EMHP mass are often asymptomatic.
Diffuse pulmonary interstitial EMHP may be
present in some patients causing dyspnoea or
other respiratory symptoms10. In our case, the
symptoms were likely to be due to the mass ef-
fects, because no pulmonary infiltration was
shown on CT scan and the symptoms resolved
after tumour excision. The diagnosis of intratho-
racic EMHP can be difficult and clinicians
should have a high index of suspicion if the pa-
tient has a history of a chronic anaemia. Enlarge-
ment of the reticulo-endothelial organs on exami-
nation may support the diagnosis of EMHP7. On
CT scan, intrathoracic EMHP are generally well
circumscribed with smooth borders, homoge-
neous in character, non-calcified like our case.
Magnetic resonance imaging (MRI) may be use-
ful in some patients to demonstrate adipose com-
ponents in the mass and adjacent bone cortex in-
tegrity1,7. When the target site is away from the
liver and spleen, radioactive 99MTc sulphur col-
loid or 52Fe marrow scans can be used to demon-
strate areas of haematopoietic activity and there-
by ’’light up’’ the EMHP regions11. Nevertheless,
a definitive diagnosis can only come from biopsy
of the mass. Fine needle aspiration (FNA) often
provides insufficient material for confirmatory
cytological examination and may even be mis-
leading5,6. A percutaneous biopsy approach can
be technically difficult due to the special location
of the mass. Also, there is a significant risk of se-
vere bleeding; the lesion is highly vascular8. Pre-
viously, open biopsy is required only when both
non-invasive studies and percutaneous needle
biopsy have yielded equivocal diagnosis12.
Asymptomatic patients usually require no treat-
ment after confirmation of the diagnosis. Howev-
er, for patients with intrathoracic bleeding or suf-
fer from the space occupying effects of the tu-
mour, external beam radiation can be very effec-

tive in reducing the size and the associated symp-
toms of the EMHP tumours9,13. Definitive surgi-
cal therapy is recommended for the control of
substantial haemorrhage, and to relieve compres-
sion of the spinal cord or other important struc-
tures8. We chose to perform a thoracotomy be-
cause it carries the advantage of an open biopsy
by direct visualization of the mass. In addition,
any haemorrhage that results from the biopsy can
be better controlled compared with the percuta-
neous approach. Furthermore, the lesion can be
resected in the same operation as in our case. The
long-term results are good, with no detectable re-
currence of the EMHP mass. Extramedullary
masses complicating thalassemias, apart from
the known complications, may also bleed and
produce acute manifestations. The constant and
long lasting hypoxia leads to enhanced rate of
erythropoiesis and increased intestinal iron ab-
sorption. The former implies a marked bone mar-
row hyperplasia (skeletal deformities) and ex-
tramedullary foci of hemopoiesis, resulting in
spleen and liver enlargement or even tumorlike
masses in several sites, mainly paravertebrely.
These masses frequently remain asymptomatic,
but, in certain patients they generate many syn-
dromes due to pressure of the surrounding struc-
tures (nerves, spinal cord, vertebrae). The mass is
extremely vascular and contains little fibrous tis-
sue. This structure renders the mass prone to
haemorrhage. Although invasive diagnostic pro-
cedures, including thoracotomy and aspiration
needle biopsy, have been used3, they are usually
not necessary and are potentially hazardous be-
cause of the highly vascular nature of the tho-
racic masses14. The benign macroscopic charac-
teristics15 are important for the treatment choice.
Treatment is required in the presence of compli-
cations such as bleeding and haemothorax. If
bleeding is awaiting after surgical resection of a
large tumour two chest tubes may be placed in
the pleural cavity16. At thoracotomy it has been
found that the blood supply derives from inter-
costal arteries and the oesophageal plexus9. In
several reports surgical resection has been com-
plicated by extensive haemorrhage requiring
multiple transfusions14. Treatment may in fact be
deleterious due to removal of a compensatory
source of erythropoiesis and exacerbation of the
underlying anaemia. Awareness of this potential
complication of intrathoracic extramedullary
haematopoiesis may make it possible to treat fu-
ture cases with radiation and chest tube drainage
without resorting to thoracotomy.
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Conclusions

The most common sites of extramedullary
haematopoiesis are the spleen, liver, and lymph
nodes. Other sites like thorax are involved less
frequently. The sites of heterotopy marrow are
usually microscopic but they may be macroscop-
ic and grow to a large size, as in our case. In the
chest, tumour-like masses are formed which have
a characteristic aspect. In our patient, preopera-
tive biopsy of the paravertebral mass was not
performed because of the particular localization.
It has been decide to perform a mini posterolater-
al thoracotomy with the patient in a lateral decu-
bitus position, to prevent any complication of
open biopsy or VATS. His postoperative was un-
eventful and he remains well and asymptomatic
with no sign of recurrence after six and twelve
months in the follow up.
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