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Case Report

Excellent and durable response to radiotherapy in a rare case of 
spinal cord compression due to extra-medullary hematopoiesis 
in β-thalassemia intermedia: case report and clinicoradiological 
correlation
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Abstract: Spinal cord compression (SCC) is an unusual sequela of extra-medullary hematopoiesis 
(EMH). We report a patient diagnosed with β-thalassemia intermedia at the age of 7 years presenting as a  
24-year-old with symptoms suggestive of paraparesis. MR imaging revealed long masses of EMH 
opposite T5−T11 and L5−S2 vertebrae with cord compression at T6 vertebrae. Patient was treated with 
external beam radiotherapy (EBRT) to a low dose of 20 Gy in 10 fractions over 2 weeks. The patient had 
symptomatic relief of paraparesis by the 5th fraction and nearly regained full power in bilateral lower limbs by 
EBRT conclusion. Patient was begun on hydroxyurea post EBRT and was symptom free at 2-month follow 
up. With a follow-up of 18 months so far, he remains asymptomatic and free of recurrence. MRI correlation 
of pre-EBRT, post-EBRT and at first follow-up showed a significant reduction in the size of EMH, increase 
in diameter of spinal canal post EBRT but a persistent edema which had no clinical manifestation. Though 
there was a 58% drop in leukocyte count by the end of EBRT, there was no leukocytopenia. We suggest that 
EBRT should be treatment of choice for SCC due to EMH as it produces as rapid and durable response with 
minimal acute hematological side-effects.
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Introduction

Spinal cord compression (SCC) is a debilitating skeletal 
related event (SRE) mostly caused by malignancies, however 
an unusual cause for SCC is extra-medullary hematopoiesis 
(EMH). EMH usually occurs in myelofibrosis, polycythemia 
vera, thalassemia, sickle cell anemia, leukemia, lymphoma 
or after bone marrow irradiation (1,2).

β-thalassemia intermedia (β-TI), first described in 
1955 by Sturgeon et al. is a disease of intermediate clinical 
severity between thalassemia major and trait (3). There are 
isolated case reports for the successful use of RT in EMH 

and long term outcomes, only few with clinicoradiological 
correlation and we report the same (4).

Case presentation

A 24-year-old male presented to our hospital with 2 episodes 
of generalized tonic-clonic seizures (GTCS) and weakness 
of both lower limbs for 3 months, numbness below trunk 
for 2 months and swaying while walking for 1 month. The 
diagnosis of thalassemia was made when he was 7 years old, 
when he presented with jaundice and examination revealed 
frontal bossing and hepatosplenomegaly. The patient had his 
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first blood transfusion at age 7 for a hemoglobin of 8.2 g/dL  
and received one pint blood transfusion every 2 years. At 
age 17 years, he had his first GTCS and was diagnosed as 
having idiopathic epilepsy. 

Examination revealed pallor, bossing of skull, flattened 
nasal bridge, low set ears, high arched palate and 
kyphoscoliosis. CNS examination revealed clasp-knife 
spasticity in right lower limb, increased tone in lower 

limbs of 3+/5 at hip and knee joints. Bilateral knee jerk 
was exaggerated and plantar reflex was extensor bilaterally. 
Sensation was decreased from T9 dermatome downwards 
for pin prick and touch. Vibration was decreased below T8 
vertebral level. Romberg sign was positive, he could walk 
with support with a limping gait. Abdominal examination 
revealed hepatosplenomegaly—liver 7 cm and spleen  
4 cm below respective costal margins. A diagnosis of cord 
compression at T8 level was made.

Complete blood profile showed a hemoglobin (Hb) 
of 8.4 g/dL, total WBC count was 10,300 cells/cc and 
Hb electrophoresis revealed HbA, HbA2 and HbF of 
14.4%, 2.3% and 83.3% respectively. An MRI of the 
spine was obtained which revealed diffusely altered signal 
seen in whole spine appearing hypointense in T2w with 
vertically oriented lace like areas of T1w hypointense 
signals—findings consistent with thalassemia with marrow 
reconversion (Figure 1).

The differential diagnoses entertained were EMH, 
lymphoma, leukemia or epidural abscess however a diagnosis 
of thalassemia with extra medullary hematopoiesis was 
made based on MRI findings. EMH was noted from T5− 
T11 and L5−S2 causing maximal SCC at T6 as well as 
compression to cauda equina nerve roots. There was edema 
of the spinal cord between T5−T10 level (Figure 1).

With a diagnosis of thalassemia intermedia and seizure 
disorder with EMH causing SCC and paraparesis, the 
patient was planned for external beam radiotherapy 
(EBRT) along with steroids and two-pint blood transfusion. 
Informed consent for EBRT was obtained after explaining 
the beneficial effect of EBRT but with an attending minor 
increased risk of malignancy in future. EBRT was planned 
with 6-MV beams (Elekta Precise, Stockholm) and AP-
PA portals to a dose of 20 Gy/10 fractions over 13 days 
after contouring T3−T12 and L4−S3 vertebral bodies 
and the haematopoietic mass, optimizing the dose using 
the treatment planning system (Oncentra v4.3, Elekta, 
Stockholm).

By the 5th fraction of EBRT itself ,  patient was 
significantly better and could walk without support, 
WBC count was 4,600 cells/cc. At conclusion of EBRT, 
examination revealed power 4+/5 in both hips and 5/5 in rest 
of the muscle groups. His WBC count was 4,290 cells/cc.  
An MRI at EBRT conclusion revealed hyperintense marrow 
changes in T3-L1 spine suggestive of post-radiation 
changes (Figure 2). The posterior epidural soft tissue (EMH) 
had reduced in size, increasing the AP diameter of the spinal 

Figure 2 Hyperintense T2w signals from T3−T12 (post-
radiation changes) with reduction of epidural mass and spinal cord 
compression with persisting edema.

Figure 1 Diffuse hypointense T2w signals of entire spine with 
posterior epidural soft-tissue mass seen from T5−T11 with spinal 
cord compression-maximal compression at T6.
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canal from 3.6 to 6.9 mm at T6 (where the compression 
was maximum). However, the dorsal spinal edema was 
unchanged (Table 1,Figure 3).

At 2 months post radiotherapy, patient had fully 
improved clinically and was able to ambulate with a normal 
gait. CNS examination was unremarkable. Hb was 9.1 g/dL  
for which one pint whole blood was transfused. MRI 
revealed persistence of spinal cord edema at T5−T9. 
However, the spinal canal diameter had increased further 
to 8.9 mm at T6 spinal level with further reduction in size 
of the epidural soft tissue (Figure 3). Patient was begun on 
hydroxyurea 500 mg once daily in addition to the previous 
medication. Patient is presently 18 months post-EBRT and 
has no residual weakness. 

Discussion

Thalassemia is not an uncommon disease in India—with 
an overall prevalence of 3−4% however the predominant 

subtype is the minimally symptomatic thalassemia minor (5).  
While 10,000−12,000 children are born each year in 
India with thalassemia major, the incidence of thalassemia 
intermedia in India is not known (6). Pathological 
hemoglobinopathies in India occur around 1.2/1,000 live 
birth (7). Ineffective erythropoiesis in hemoglobinopathies 
leads to EMH mainly in the liver, spleen and lymph nodes 
and unusually in the adrenal glands, kidneys, breasts, 
dura mater, adipose tissue and skin (2). Since 1954, when 
the first case report of SCC in EMH due to Coley’s 
disease was reported, isolated case reports have published 
their experience with this rare disease but the optimal 
management still remains debatable (8). 

The diagnosis of EMH is made in the background of a 
chronic hemoglobinopathy and an MR showing an epidural 
soft tissue component (1). MRI is the gold standard for 
diagnosing EMH as biopsy of the vascular mass could 
lead to catastrophic hemorrhage and should be reserved 
for patients with severe cord compression planned for 
laminectomy (2). Findings in MRI suggesting an active 
marrow lesion are high vascularity, minimal gadolinium 
enhancement and intermediate signal intensity on T1 and 
T2 weighted images while an older inactive marrow lesion 
shows high signal intensity due to fatty infiltration. The 
differential diagnoses for an epidural mass are metastatic 
malignant disease, lymphoma, multiple myeloma, vascular 
anomalies, EMH or epidural abscess (1,2). 

In our patient, active extra-medullary hematopoietic 
masses were initially hypointense on T1w and T2w MR 
images which by conclusion of RT and at follow-up became 
hyperintense (Figures 2,3). This is explained by the rapid 
conversion of active marrow into yellow fatty marrow (9). 
Also, bone marrow is an exquisitely radiosensitive organ, 
experiments showing the D0 dose for a mouse bone marrow 
as 0.95 Gy (10). There was a corresponding 58% drop in 
total WBC count from 10,300 to 4,290 cells/cc and 61% 
decrease in AP diameter of the mass over the 2 weeks of 

Table 1 Table comparing the MR findings of spinal canal diameter, cord edema and size of EMH at over various time points

MR finding Before RT Conclusion of RT 2 months post RT

Spinal canal AP diameter at T6 3.6 mm 6.9 mm 8.9 mm

Cord oedema ++ ++ +

EMH size (AP diameter) 21 mm 13 mm 7.5 mm

Signal intensity in T1w and T2w images Hypointensity Hyperintensity Hyperintensity

Figure 3 T2w image showing further reduction of epidural mass 
and spinal cord compression but persisting edema.
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radiotherapy (Table 1). Thus, even a short course of low dose 
RT produces rapid reversal of the SCC without significant 
myelosuppression. 

Among the various treatment options available, rapid and 
durable reversal of SCC can be achieved with radiotherapy 
or laminectomy. Though there is no guideline for the 
optimal management, case reports of excellent and durable 
response to EBRT exist (2,4,11). Hypertransfusion can 
reduce the body’s requirement of EMH but has other side 
effects and was found inadequate in a case report of SCC, 
later relieved by EBRT (12). Hydroxyurea, which increases 
fetal hemoglobin production has been shown to relieve 
SCC in a case report but over several weeks again requiring 
EBRT at the time of relapse (13). Radiotherapy has shown 
residual masses on imaging which have a potential risk of 
recurrence in an older series where the dose of radiotherapy 
was suboptimal (14). 

The two main drawbacks of radiotherapy in SCC are the 
risk of persistent spinal cord edema and myelosuppression. 
As demonstrated in our patient, the cord edema is clinically 
not relevant and can be controlled with a short course 
of steroids and the myelosuppression is not severe as the 
duration of radiotherapy is short. 

Hence, we strongly advocate radiotherapy as the 
treatment of choice for SCC secondary to EMH as it results 
in rapid reversal, durable response with minimal acute 
hematological and GI side effects. 
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