
CASE REPORT

Spinal cord compression due to extramedullary
hematopoiesis is a well-known complication in a
number of hematological diseases. Most of the
patients present with progressive paraparesis due to
the slow expansion of the extramedullary hematopoi-
etic tissue.
The authors report a case of chronic myeloprolifera-
tive disorder with spinal extramedullary hemato-
poiesis presenting with acute paraplegia. Chronic
myeloproliferative disorder is an uncommon cause of
spinal cord compression, especially when associated
with acute paraplegia. The authors discuss the path-
omechanism of this unusual presentation.
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INTRODUCTION

Spinal cord compression due to extramedullary
hematopoiesis is a well-known complication in a
number of hematological diseases, including tha-
lassemia, myelofibrosis, and polycythemia rubra
vera (12). Most patients present with progressive
paraparesis due to the slow expansion of the
extramedullary hematopoietic tissue (3, 6, 13). We
report a case of extramedullary hematopoiesis pre-
senting with acute paraplegia caused by bleeding
from spinal extramedullary hematopoietic tissue.
To the best of our knowledge, this is the first case
of acute paraplegia caused by spinal extra-
medullary hematopoiesis in the literature.

A 70-year-old woman suffered from sudden-
onset paraplegia due to spinal extramedullary
hematopoiesis at the T11 and T12 levels. Chronic
myeloproliferative disorder was diagnosed inciden-
tally during this episode. An emergency decom-
pressive laminectomy was done at the lesion level.
Chronic myeloproliferative disorder is an uncom-
mon cause of spinal cord compression, especially
when presenting with acute paraplegia. We discuss
the pathomechanism of this unusual presentation. 

CASE REPORT

This 70-year-old woman was quite well and was
still able to walk unaided until the morning of her
admission, when she awoke unable to move or feel
her legs, or retain urine.

She was initially sent to a local hospital, and
then transferred to our emergency room. By that
time, more than 12 hours had elapsed from the
onset of symptoms, and physical examination
showed complete bilateral paralysis of the lower
legs and complete sensory loss below the T11 level.
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Proprioception of bilateral lower extremities was
absent. The anal sphincter was flaccid. The neuro-
logic lesion was complete (Frankel class A). An
enlarged spleen was palpated 3 cm below the left
costal margin.

There was no obvious associated back pain,
fever, or chills. The muscle strength in the upper
extremities was normal. The patient suffered from
non-insulin dependent diabetes mellitus (NIDDM)
and primary hypertension, for which she had been
treated regularly for 20 years. There was no other
history of major systemic disease. The laboratory
investigation showed a hemoglobin concentration
of 14.9 g/l, total white cell count of 46,400/dl, and
platelet count of 1,273,000/dl. The differential
white cell count was 73% neutrophils, 2% bands,
16% monocytes, 2% eosinophils and 1% atypical
lymphocytes. The ESR and CRP did not show sig-
nificant elevation. Prothrombin time and partial
thrombin time were also within the normal range.
Pancytosis with atypical lymphocytes was noted
after the laboratory examination. Roentgenogram
of the thoracic spine demonstrated a T11, T12 oste-
olytic lesion. MRI of the thoracolumbar spine
revealed an abnormal signal in the T11 and T12
vertebral bodies and the epidural space. These ver-
tebral body lesions showed hypointensity on T1-
weighted images, and mild hyperintensity on T2-

weighted images (fig. 1-a). In addition, at T11, an
epidural mass lesion compressed the dural sac to
the right and posteriorly (fig. 1-b). Abnormal rim
enhancement of the epidural lesion after gadolini-
um enhancement was noted. The MRI findings
suggested the presence of an epidural abscess or
hematoma.

Owing to the neurologic deficit, emergency
decompression laminectomy was performed at 36
hours after the onset of the symptoms. During this
operation, an indurate brown bloody mass was dis-
covered in the right posterior epidural space with
obvious cord compression extending from T11 to
the T12 level. Histological examination of this
material showed hematopoietic tissue with necrosis
and hematoma (fig. 2). In the T11 and T12 verte-
bral bodies, there were other extramedullary
hematopoietic centers. 

Because the peripheral blood smear was abnor-
mal, the hematologist arranged for a bone marrow
biopsy after the operation. Bone marrow biopsy
from the iliac crest revealed the presence of a
chronic myeloproliferative disorder, most likely
chronic myelocytic leukemia (CML). Radiotherapy
was not performed because of patient refusal. Two
months later, the patient died from pulmonary
infection and an acute asthma attack. The muscle
power of the lower limbs was never recovered. 
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Fig. 1. — MRI of thoracolumbar spine
a) The vertebral body lesion appears as a single T1 hypointensity (solid arrow). The epidural mass appears as a single T1 image with
heterogenous signal intensity (open arrow) ; b) An epidural mass lesion with ring enhancement is shown compressing the dural sac to
the right and posteriorly at the T11 level (arrow).

a b



ACUTE PARAPLEGIA DUE TO THORACIC EXTRAMEDULLARY HEMATOPOIESIS 189

DISCUSSION

The most common sites of extramedullary
hematopoiesis are the liver and spleen. Other sites
such as kidneys, adrenal glands, pericardium,
mediastinum and sclera can also be involved (3, 8).
Extramedullary hematopoiesis in the thoracic spine
is rather uncommon and most cases have been
described as a complication of thalassemia (5).

Spinal cord compression secondary to
extramedullary hematopoiesis is rare, especially in
patients with a chronic myeloproliferative disorder.
Of the reported cases, all have presented with pro-
gressive paraparesis due to the slow expansion of
extramedullary hematopoietic tissue (3, 13, 6).

There are four chronic myeloproliferative disor-
ders : polycythemia vera (PV), primary thrombo-
cythemia (PT), primary myelofibrosis with
myeloid metaplasia (PM), and chronic myelocytic
leukemia (CML). CML is the most common of
these disorders (4).

The most common clinical manifestations of
chronic myeloproliferative disorders are hemor-
rhage from the gastrointestinal or genitourinary
tract and thrombosis of blood vessels, e.a. in the
leg, central nervous system or spleen (14). “Spinal
stroke” has previously been reported in a case of
PV (12). Grunberg et al. described an acute

myelopathy that developed in a 53-year-old woman
with PV in whom spinal venous thrombosis was
demonstrated at autopsy (12). This is the first and
only case presented in the literature in which acute
paraparesis accompanied a chronic myeloprolifera-
tive disorder. 

Thomas in 1977 suggested that central nervous
system blood flow may be reduced by one-third in
polycythemic patients (15). The incidence of
venous thrombosis also increases in patients with
polycythemia (10) Besides, functional abnormali-
ties of blood platelets are quite common in myelo-
proliferative disorders (14). Abnormal von
Willebrand factor is the reason for abnormal hemo-
stasis in patients with a myeloproliferative disorder
(14). The slow blood flow, abnormal coagulation
factor and platelet function all contributed to the
venous thrombosis. Venous thrombosis of extra-
medullary hematopoietic tissue may have been the
reason for the acute episode in our patient.

In this patient, the extramedullary hematopoietic
mass located in the epidural space and the
hematoma were the main contributors to the spinal
cord compression (fig. 1). The hematopoietic tissue
may migrate into the spinal epidural space after
vertebral erosion and fracture (1). Spinal stroke
accompanied by venous thrombosis, followed by
local hemorrhage into the epidural space, may have
been the cause of the patient’s acute paraplegia. 

Decompression laminectomy and radiotherapy
have been used to treat extramedullary hemato-
poiesis associated with chronic myeloproliferative
disorder (15). The extramedullary hematopoietic
tissue is radiosensitive. In 1979, Stahl et al. had
reviewed 12 cases with progressive myelopathy
due to extramedullary hematopoiesis (13). Ten of
the 12 patients were treated with decompression
laminectomy, radiation therapy or both. Most of
these patients had good to excellent responses :
7 out of 10 recovered substantially or completely
neurological functionality. This result was in-
spiring.

In this case, the poor neurological recovery may
have been due to the severe neurologic compres-
sion by the hematopoietic mass and hematoma at
the beginning (Frankel class A). Besides, a
36 hours delay before the decompression was
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Fig. 2. — Histological examination of the epidural mass
showed hematopoietic tissue, compatible with chronic myelo-
proliferative disorder. This mass shows adipose tissue hyper-
cellularity and greatly increased numbers of granulocytes.
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another contributing factor. The initial complete
neurologic damage and delay in decompression
predicted the small chance for recovery (1, 8).

CONCLUSION

Chronic myeloproliferative disorder is an
uncommon cause of spinal cord compression, espe-
cially when associated with acute paralysis. The
bleeding tendency of chronic myeloproliferative
disorder and high incidence of venous thrombosis
in polycythemia patients may explain this acute
presentation. Chronic myeloproliferative disorders
should be included in the differential diagnosis of
patients with pancytosis and acute spinal neurolog-
ic deficit.
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SAMENVATTING

Y. H. CHANG, C. C. NIU, L. H.CHEN, W. J. CHEN.
Acute paraplegie door een haard van extra-medullaire
haematopoiese bij een chronisch myeloproliferatief
proces van de dorsale wervelzuil : beschrijving van een
ongewoon geval.

Chronische myeloproliferatieve processen kunnen
leiden naar mergcompressie. Meestal gaat het om een
progressieve paraparese door extramedullaire compres-
sie door extramedullaire haematopoiese. De schrijvers
beschrijven een zeldzaam geval van acute paraplegie en
bespreken de ontstaanswijze van deze ongewone acute
verwikkeling. 

RÉSUMÉ

Y. H. CHANG, C. C. NIU, L. H.CHEN, W. J. CHEN.
Paraplégie aigue secondaire à un foyer d’hématopoïèse
extra-médullaire au niveau du rachis dorsal dans une
infection myéloproliférative chronique : description
d’un cas de présentation inhabituelle.

La compression de la mœlle épinière par un foyer d’hé-
matopoïèse extramédullaire est une complication bien
connue qui se rencontre dans de nombreuses affections
hématologiques. La plupart des patients présentent une
paraparésie progressive due à la lente expansion du tissu
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hématopoïétique extramédullaire. Les auteurs rappor-
tent un cas d’affection myéloproliférative chronique
avec hématopoïèse extramédullaire au niveau du rachis,
qui a présenté une paraplégie aigue. Les affections
myéloprolifératives chroniques représentent une cause

rare de compression de la mœlle épinière, en particulier
sous forme de paraplégie aigue. Les auteurs analysent le
mécanisme pathogénique de ce cas de présentation
inhabituelle.

Acta Orthopædica Belgica, Vol. 68 - 2 - 2002


