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surgical facilities. These were not available at the place at
which this case presented. Moreover, even with these facilities,
an unskilled operator may be unable to achieve satisfactory
haemostasis. In 1986, Dan et al.6 reported bad outcomes in
12% of 25 cases directly admitted to neurosurgical units,
against 35% in 101 patients first admitted to hospitals without
neurosurgical services: while there were many reasons for this,
delay or inadequate operations were among the causes of bad
outcome. In metropolitan centres, it is possible to direct
admission of head injuries to hospitals with neurosurgical
services, but in thinly populated parts of the world, it is
inevitable that cases of extradural haemorrhage will present far
from a hospital with modern facilities.
To meet the needs of such patients, three strategies of
management by country medical practitioners have been
devised:
 The country medical practitioner may diagnose the condition, secure the airway, and arrange urgent transfer to a
neurosurgical unit for emergency treatment.
 The country medical practitioner may carry out the whole
emergency management of the extradural haematoma by
whatever operative method he or she can undertake.
 The country medical practitioner may diagnose and initiate
emergency treatment, including evacuation of the haematoma, while a neurosurgical team is dispatched to the
country hospital to complete the operation and to secure
haemostasis.
The first strategy may be successful, especially if an infusion
of mannitol has been given to gain temporary control of
intracranial pressure. However, if there is active extradural
bleeding, cerebral compression will continue, and irreversible
brain damage may result. Simpson et al. argued that this
strategy should not be used if the transfer time exceeded two
hours,7 but this was an arbitrary time limit, and a longer delay
might be acceptable in some circumstances.
The second strategy requires the country surgeon to be
trained and equipped to do the whole operation, and to
organize subsequent postoperative treatment. This strategy
is appropriate when it is impossible to transfer the patient
safely and with sufficient speed. Nordstrom et al. advocated
this system in Sweden, where flying conditions may prevent
air retrieval.8 In Australia, flying conditions are usually
good; however, in very remote parts of the country, distances
may make this strategy appropriate.
The third strategy requires that the country practitioner
can diagnose and locate the extradural haematoma, and
evacuate the clot sufficiently to relieve the compression of
the brain; while this is being accomplished, the neurosurgeon
flies to the country centre and assists in securing haemostasis
and in planning after care.7,9
These strategies are all sometimes appropriate; each has
its place in Australian practice. The choice of management
is best made in a dialogue between the country practitioner,
the neurosurgeon and the retrieval specialist, who will
best know the flight problems and probable weather conditions. The need for immediate informed discussion between
these management partners has been stressed by many writers;
it has been presented in a brochure prepared by the Neurosurgical Society of Australasia and the Royal Australasian
College of Surgeons, entitled `The management of acute
neurotrauma in rural and remote locations'.10 The case
reported here shows how complex are the decisions imposed
when a very acute extradural haemorrhage presents in a
& 2002 Published by Elsevier Science Ltd.

very remote country town, with no facilities for emergency
operation.
McKissock in 1960 wrote that `the earliest possible diagnosis plan and the most urgent possible surgical treatment
are the only measures that will effectively reduce the excessively high mortality'.11 This statement still applies even in a
time of much improved communications and means of
transport.
ACKNOWLEDGEMENTS
We thank Mr Kevin Handley of the Australian Camel Racing
Association for the expert advice on the problems of this
report and also Professor A.J. McLean of the Road Accident
Research Unit, University of Adelaide, for his comments on
the helmet.

REFERENCES
1.

Gilligan JE, Griggs WM, Jelly MT et al. Mobile intensive care services
in rural South Australia. MJA 1999; 171: 617±620.
2. Bulliet RW. The camel and the wheel. Cambridge: Harvard University
Press, 1975: 36.
3. Gibbs RM. A history of South Australia. Adelaide: Balara, 1969: 58.
4. Stephanov S. Postoperative mortality in acute extradural haematoma.
Br J Surg 1993; 7: 461±463.
5. Mendelow AD, Karml MZ, Paus KJ, Fuller GA, Gillingham FJ.
Extradural haematoma. Effect of delayed treatment. BMJ 1979; 1:
1240±1242.
6. Dan NG, Berry G, Kwok B et al. Experience with extradural haematomas
in New South Wales. Aust NZ J Surg 1986; 56: 353±541.
7. Simpson DA, Heyworth JS, Mclean AJ. Extradural haemorrhage:
Strategies for management in remote places. Injury 1988; 19: 309±312.
8. Nordstom CH, Messeter K, Sundburg G, Wahlander S. Severe
traumatic brain lesions in Sweden. Part I: Aspects of management in
non neurosurgical clinics. Brain Inj 1989; 3: 253±264.
9. Jones NR, Molloy CY, Kloeden CN, North JB, Simpson DA.
Extradural haematoma: Trends in outcome over 35 years. Brit J
Neurosurg 1993; 7: 469±471.
10. Neurosurgical Society of Australasia. The management of acute neurotrauma
in rural and remote locations. A set of guidelines for the care of head
and spinal injuries. 2nd ed. Royal Australasian College of Surgeons,
2000.
11. McKissock W, Taylor JC, Bloom WH. Extradural haematoma
observation on 125 cases. Lancet 1960; 2: 167±172.

Extramedullary
haemopoiesis in
thalassemia intermedia
presenting as paraplegia
Tze-Ching Tan1 FRCS, Joanne Tsao2 FRCR,
Fung-Ching Cheung1 FRCS
Departments of 1 Neurosurgery and 2 Diagnostic Radiology, Queen Elizabeth
Hospital, Kowloon, Hong Kong SAR, China

Summary Extramedullary haemopoiesis causing spinal cord compression is a rare manifestation of thalassemia. We describe a
17 year old male with thalassemia intermedia who presented with
progressive paraplegia and sphincter disturbance. Magnetic resonance imaging revealed an epidural lesion extending from T5 to T8
compressing the spinal cord. The patient recovered completely
Journal of Clinical Neuroscience (2002) 9(6)

722 Tan et al.
after surgical decompression with postoperative radiation therapy.
Histological examination of the lesion confirmed the diagnosis of
extramedullary haemopoiesis. Clinical awareness of this phenomenon with early treatment is essential for optimizing the neurological
outcome. & 2002 Published by Elsevier Science Ltd.
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Fig. 1 Chest roentgenograph demonstrating expanded anterior rib
ends consistent with medullary hyperplasia. A paraspinal mass is seen in
the right lower zone.

OPERATION AND POSTOPERATIVE COURSE
INTRODUCTION
Extramedullary haemopoiesis (EMH) occurs as a compensatory phenomenon in chronic anaemias such as thalassemia,
myelofibrosis and sickle cell anaemia.1±3 The liver, spleen and
lymph nodes are frequently affected organs.4 Involvement of
the spine causing spinal cord compression is rarely reported.1±22
A thalassemic patient with spinal EMH presenting with cord
compression and paraplegia is presented.
CASE REPORT
A 17 year old Chinese male with a known history of thalassemia intermedia presented with progressive lower limb
weakness over a period of three weeks, and difficulty in micturition for two days. Physical examination revealed pallor and
jaundice. The spleen was enlarged 11 cm below the left costal
margin. On neurological examination, bilateral lower limb
weakness was elicited with power of grade 3/5. The knee and
ankle reflexes were brisk. Plantar responses were upgoing.
There was sensory loss to pin-prick starting from the T7 dermatome downwards. Proprioception was absent in both lower
limbs. The anal tone was preserved. Examination of the upper
limbs and cranial nerves was normal.
Complete blood picture yielded a haemoglobin of 8.8 gm/dl,
and a haematocrit of 26.9%, with hypochromic, microcytic
anaemia. Haemoglobin electrophoresis showed 49.7% HbF
and 8% HbA2. Skull and chest X-rays demonstrated trabecular configuration of the bone with thickening of the calvaria
and the costochondral junctions. A paraspinal mass was projected over the right lower zone of the chest roentgenogram
(Fig. 1).
Magnetic resonance imaging (MRI) of the thoracic spine
was performed using a 1.0 T system. A lobulated posterior
epidural mass within the spinal canal extending from T5 to T8
was shown on sagittal MR images (Fig. 2). Axial views of the
epidural mass revealed an oedematous, compressed spinal cord
(Fig. 3). Bilateral lobulated paraspinal masses between T8 and
T10 were visible on axial images of the thorax (Fig. 4). The
paraspinal and epidural masses were hypointense on T1,
hyperintense on T2 and exhibited slight gadolinium enhancement. The clinical diagnosis was spinal cord compression
secondary to extramedullary haemopoiesis.
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The patient received 1000 ml of blood transfusion. His condition failed to improve and an emergency laminectomy from T6
to T7 was performed the next day. Intraoperatively, a posterior epidural vascular mass was discovered indenting the
cord between T5 and T8. The lesion was easily stripped off the
dura and completely excised. The diagnosis of extramedullary
haemopoiesis was confirmed by histological examination of
the mass.
The muscle power of the patient improved to grade 4/5 on
the first postoperative day. He was ambulant with a stick after
two weeks. After a month, the patient had made a full neurological recovery, and was walking independently. He was
given 2000 rads of local spinal irradiation administered in ten
fractions when the wound had healed. The patient received
repeated blood transfusions, maintaining the haemoglobin
level at 9 g/dl to suppress the extramedullary haemopoiesis.
MRI of the spine performed six months after surgery showed
complete resolution of cord compression, with no evidence of
intraspinal EMH tissue.
DISCUSSION
The most common sites of EMH are the liver and spleen,
followed by the adrenals, kidneys, lymph nodes, mediastinum,
pericardium and lungs.3±7 Spinal EMH causing cord
compression in thalassemia, first described by Gatto et al. in
1954,13 is extremely rare.1±15,17±21 A study of 138 thalassemic
patients showed the notable absence of this phenomenon,23
while a recent report revealed an incidence of only 0.8%.9
A number of mechanisms have been postulated to account
for the predilection for involvement of the thoracic region in
spinal EMH. These include extension of EMH tissue through
the thinned trabeculae at the proximal rib ends,24 direct
expansion from adjacent vertebral bone marrow,25 and
development of EMH tissue from branches of the intercostal
veins.26 The narrow central canal,11,14 and limited mobility4 of
the thoracic spine predisposes itself to spinal cord compression.
The diagnosis of spinal EMH is made on clinical and
radiographic findings. Clinical suspicions may be raised by a
history of thalassemia, and auxiliary evidence of EMH such as
hepatosplenomegaly or lymphadenopathy. Plain radiographs
often reveal well demarcated paraspinal masses,6,15 and bony
& 2002 Published by Elsevier Science Ltd.
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Fig. 2 Preoperative sagittal MR images of the posterior epidural mass extending between T5 to T8. A marker has been placed at T11. Left: T1-weighted
hypointense image without enhancement. Centre: T2-weighted hyperintense image. Right: Post-gadolinium: slight enhancement of the mass is seen. Note the
cord compression from T5 to T8 levels.
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Fig. 3 Axial T2-weighted MR image shows the mass causing
anterior compression of the spinal cord. Increased signal within the spinal
cord is suggestive of oedema.

Fig. 4 Axial T1 MR images show bilateral paraspinal masses of
extramedullary haematopoietic tissue. Note the widened posterior ribs
representing red marrow expansion.

changes associated with chronic anaemia such as trabeculation, widened ribs or thickened calvaria.6 Bony destruction or
pathological fractures are absent.
MRI is currently the gold standard for demonstrating
spinal EMH.8,16,17 The advantages of MRI are myriad: it
allows multiplanar imaging and produces superior soft tissue
delineation with high sensitivity. On MRI, EMH tissue
possesses signal intensity similar to that of the adjacent red
marrow in the vertebral bodies. Gadolinium enhancement
is minimal or absent,8,17 differentiating it from other epidural lesions such as abscesses or metastases. Being noninvasive, MRI is the ideal imaging modality for follow up
assessment.
Computed tomography (CT) is a valuable investigation for
patients in whom MRI is contraindicated or unavailable. CT
guided needle biopsy of paraspinal masses is possible for tissue
diagnosis,22 but the procedure carries the risk of catastrophic
haemorrhage and is therefore not usually advocated.2,26 99mTc
bone scan has been used to diagnose paraspinal EMH,27 but
the diagnosis within the epidural space may be difficult due to
the proximity to bone marrow.8 Myelography is declining in
popularity due to its invasiveness, the need for cisternal
puncture in cases of complete block preventing passage of
Journal of Clinical Neuroscience (2002) 9(6)

radiographic contrast,2,21 and reports of neurological deterioration following the procedure.5,7
Considerable controversy exists regarding the ideal treatment of spinal cord compression due to EMH. Management
options include surgery, transfusion therapy, radiotherapy
or any combination of these modalities. More recently, the
use of drugs such as hydroxyurea which act by enhancing
haemoglobin levels has been reported.28,29
Laminectomy is indicated in cases of acute presentation
which do not respond to adequate transfusion or radiotherapy,2,8,11,21 as illustrated by the present patient. Surgery
confers the benefits of immediate relief of cord compression
and histological diagnosis. Disadvantages include the risks
of operating on anaemic individuals who are predisposed to
shock, incomplete excision in cases of diffuse involvement,5,7,12
instability7 and kyphosis associated with multilevel
laminectomy.
Blood transfusions relieve chronic anaemia and suppress
extramedullary haemopoiesis. It has been used as the principal
treatment modality in cases of spinal EMH where surgical
decompression or radiotherapy were contraindicated e.g.
pregnancy10,18 or severe anaemia.19 Coskun et al. reported a
patient who required laminectomy when neurological deterioration developed despite adequate transfusion.17 While
blood transfusion may prevent further progression of EMH, it
is unable to reverse preexisting cord compression. Its role in
the management of patients with symptoms of acute onset is
therefore limited.1,19 However it is a useful adjuvant treatment
after surgical decompression.5,8
Radiation therapy (RT) alone has been reported to yield
excellent results with neurological improvement observed as
soon as 3±7 days after initiation of treatment.11,15 Haemopoietic tissue is extremely radiosensitive and undergoes
shrinkage after RT, with a decrease in volume by as much as
16.4%.32 Dosages reported in the literature range from 900±
3500 rads.3,11,20,21 A high risk of recurrence,3 up to 19%, is the
main drawback of RT.21 Fortunately, these recurrences are
often amenable to further RT. Tissue oedema associated with
radiation can sometimes result in neurological deterioration
during the initial phase of treatment,5,22 which is minimized by
concomitant high dose steroid therapy. In addition to primary
treatment, radiotherapy is commonly employed as a postoperative adjunct following laminectomy to reduce the
likelihood of recurrence.8,9,11 The immunosuppressive effect
of RT should be monitored with frequent peripheral blood
counts as the resultant pancytopenia may further aggravate the
condition.3,18,22
New advances in the treatment of thalassemia include the
use of drugs such as hydroxyurea, sodium butyrate and
erythropoietin which boost haemoglobin levels.28±33 Patients
with spinal EMH have been successfully treated with
hydroxyurea alone28,29 or in conjunction with transfusion
therapy.31 Hydroxyurea works by enhancing foetal haemoglobin production, hence reducing transfusion requirements.33 It is particularly applicable to thalassemic patients
who are unable to receive blood transfusions due to alloimmunization.30 However, the benefits of hydroxyurea in spinal
EMH remain to be proven.
The diagnosis of spinal EMH is suggested by a history of
chronic haemolytic anaemia, evidence of EMH elsewhere,
symptoms of cord compression and radiographic evidence of
an intraspinal epidural lesion. A high index of suspicion with
early treatment is essential to avoid irreversible neurological
sequelae. The role of magnetic resonance imaging in diagnosis
and follow up cannot be overemphasized. In the event of acute
& 2002 Published by Elsevier Science Ltd.
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neurological deterioration, surgical decompression with postoperative radiotherapy and blood transfusion is recommended.
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Summary A case of glioblastoma with leptomeningeal spread
after control of the primary lesion by radiation therapy. A discussion is made regarding leptomeningeal metastatic disease with
reference to the literature. & 2002 Elsevier Science Ltd. All rights
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