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1 |  INTRODUCTION

Extramedullary hematopoiesis (EMH) is a physiological 
compensatory reaction in β- thalassemia that can rarely in-
volve the epidural space, leading to spinal cord compression 
syndrome. MRI is the gold standard for diagnosis and mon-
itoring. No treatment guidelines have been established yet.

β- Thalassemia is a hereditary disease characterized by 
defective hemoglobin synthesis, which leads to ineffective 
erythropoiesis and chronic anemia through hemolysis.1

Patients with β- thalassemia major require lifelong regular 
blood transfusions in order to prevent hepatosplenomegaly 
and suppress bone marrow expansion.2

Extramedullary hematopoiesis (EMH) is a physiological 
compensatory reaction in β- thalassemia characterized by the 
formation of hematopoietic elements outside the bone mar-
row. The most common affected sites are liver, spleen, and 
lymph nodes.3

Extramedullary hematopoiesis can rarely involve the epi-
dural space, usually in the mid-  and lower thoracic region, 
thereby causing compression of the spinal cord and the 
neighboring structures that may lead to neurological disor-
ders of lower limbs.4

Herein, we present a case of a 23- year- old man with β- 
thalassemia major presenting with lumbar radicular compres-
sion due to EMH.

2 |  CASE PRESENTATION

A 23- year- old man was diagnosed at the age of 12 months 
with β- thalassemia major. He had a splenectomy at the age of 
two and a half and had been receiving monthly blood trans-
fusions in association with iron chelation therapy. Written 
informed consent was obtained from the patient for the pub-
lication of this case report.

He complained of mechanical low back pain resistant to 
symptomatic treatment associated with radiculalgia of the an-
terior aspect of the right thigh that had been gradually wors-
ening over the last year. Otherwise, he did not report any low 
limb weakness or sphincter disorders.

Physical examination showed a restriction in the lumbar 
flexion using Schober's test (+2 cm) with paravertebral mus-
cle spasm. Deep tendon reflexes were normal with bilateral 
flexor plantar response. There was neither sensitive deficit 
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nor motor impairment of the lower limbs. There is no saddle 
hypoesthesia, and anal sphincter contraction was conserved.

Laboratory investigations found hemoglobin rate at 9.1 g/
dL, white blood cell count at 9600 elements/mm3, and plate-
lets at 462 000 elements/mm3. The blood smear found aniso-
poikilocytosis, and circulating erythroblasts evaluated at 
30%.

C- reactive protein was within the normal range and ESR 
rate at 39 mm. The infectious investigation was negative.

Medullary magnetic resonance imaging (MRI) revealed 
diffuse low signal intensity seen in the whole spine consistent 
with marrow reconversion, vertebral fractures of L1, L2, and 
L5 associated with anterior epidural masses causing dural sac 
compression, and almost total filling of the sacral canal with 
extension to the presacral space (Figure 1).

In this context, the diagnosis of β- thalassemia with radic-
ular compression due to EMH was established. The patient 
underwent radiotherapy of the affected areas. An increase in 
the frequency of transfusions was also indicated in close col-
laboration with hematologists.

The follow- up at 2 months showed complete relief of the 
pain. Control MRI demonstrated significant regression of 
lumbar and sacral EMH of which only a small presacral mass 

of 2 centimeters in diameter persisted. No evidence of cord 
compression was noted (Figure 2).

Regarding vertebral fractures, bone densitometry revealed 
osteoporosis with a Z- score of −3 SD at lumbar spine and 
−3.2 SD at femoral neck. A treatment with oral alendronate 
was started in association with calcium, vitamin D, and folic 
acid supplements.

3 |  DISCUSSION

β- Thalassemia is an heterogeneous autosomal recessive he-
reditary anemia characterized by reduced or absent β- globin 
chain synthesis. It remains endemic around the Mediterranean 
basin. Thalassemia is a serious blood disorder characterized 
by reduced hemoglobinization of red cells, increased hemol-
ysis, and ineffective erythropoiesis.1

Regular transfusions and oral iron chelation therapy have 
significantly improved the quality of life in patients with β- 
thalassemia major.1,2

Extramedullary hematopoiesis is a common compensa-
tory reaction that mainly affects the liver, spleen, and lymph 

F I G U R E  1  Magnetic resonance 
imaging sagittal T1 WI (A) and sagittal 
T2 WI (B) showing diffusely hypointense 
marrow, anterior epidural masses regarding 
L1 and L2 (arrows) causing dural sac 
compression, and in the sacral canal (head 
arrows) with extension to the presacral 
space (stars)

(A) (B)
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nodes and rarely other tissues such as the adrenal glands, kid-
neys, breasts, prostate gland, adipose tissue, and skin.3

Since the first publication by Gatto et al in 1954,5 numer-
ous cases with spinal cord compression (SCC) due to epidural 
EMH have been reported. This condition frequently involves 
the mid-  or lower thoracic spine where the narrow spinal 
canal predisposes itself to cord compression.6 However, pa-
tients with lumbar radiculopathy secondary to EMH have to 
our knowledge been rarely reported.7,8

The clinical presentation includes low back pain associ-
ated with radiculalgia. Gradually, paraparesis, sensory im-
pairment, and sphincter disturbances may appear.4 Complete 
paraplegia has been rarely reported in thalassemia.6 The di-
agnosis must be suspected early in order to prevent irrevers-
ible neurological damages.

The current patient did not exhibit any neurologic dis-
order. Indeed, MRI showed that EMH involved the lumber 
spine and the sacral canal with compression of the dural sac 
but with no evidence of SCC or cauda equina syndrome.

Magnetic resonance imaging is the gold standard for the 
diagnosis of EMH since the biopsy is highly risky of hem-
orrhage and thereby should be reserved for patients with se-
vere SCC planned for laminectomy or in case of a doubtful 
diagnosis.9

The main differential diagnoses for epidural masses are 
tumors, abscesses, and metabolic disease. Low signal inten-
sity on both unenhanced T1-  and T2- weighted MR images is 
characteristic of iron deposition, which is strongly indicative 
of EMH.10

Treatment options are variable including blood transfu-
sions, hydroxyurea, radiotherapy, and decompressive sur-
gery. However, no guidelines for the optimal management of 
this condition have been established probably due to its rarity.

Hypertransfusion can reduce the body's need of EMH by 
correcting anemia which decreases the production of eryth-
ropoietin. Blood transfusion should be considered only as 
an adjunct to radiation or surgery given its incomplete and 
temporary action.11 Besides, it is not a harmless procedure 

F I G U R E  2  Control MRI sagittal 
T1 WI (A) and T2 WI (B) demonstrated 
significant regression of epidural masses, 
with persistence of a small presacral mass 
(white star)

(A) (B)
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with possible infectious complications, iron overload, and 
antibodies genesis.12

Cytostatic agents such as hydroxyurea, which increases 
fetal hemoglobin production, have been successfully used in 
EMH. However, symptom recurrence over several weeks has 
been reported and was managed with radiation therapy.13

Radiotherapy emerged as an efficient treatment of 
EMH.14 Indeed, radiotherapy alone was shown to treat 
many cases with SCC due to EMH reported in the litera-
ture.6,9,15,16 Tsitsopoulos et al were the first authors to de-
scribe a patient with solitary nerve root compression and 
subsequent severe radiculopathy successfully treated with 
radiation therapy alone.8 The advantages of this technique 
include immediate availability and rapid clinical improve-
ment. Its inconveniences comprise myelosuppression which 
must be controlled and residual masses with potential risk of 
recurrence.17 Spinal cord edema reported in the acute phase 
can be prevented by a short course of corticosteroids.18

Surgery provides an immediate decompression and also 
allows an accurate histological diagnosis. However, this pro-
cedure can be associated with various risks such as hemor-
rhage, spinal instability, and cardiovascular stress in patients 
at risk. Another disadvantage is the high incidence of recur-
rence due to incomplete resection. This condition may be 
prevented using a low dose of radiation in consolidation with 
surgical decompression.12

In conclusion, EMH is a physiological reaction in patients 
with thalassemia that can rarely involve the epidural space 
and the neural structures. An early diagnosis must be estab-
lished based on the clinical presentation and MRI findings. 
The treatment of EMH remains controversial, and no guide-
lines have yet been proposed.
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