
INTRODUCTION

Thoracic radiculopathy represents an uncommon spi-
nal disorder that is frequently overlooked in the evalua-
tion of spinal pain syndromes [1]. The symptoms of tho-
racic radiculopathy, regardless of the cause, are often not 
recognized, as there is typically no associated motor defi-
cit. When the etiology is disc herniation or trauma, motor 
deficit or myelopathy may be observed in the advanced 
stages.

Furthermore, the typical presentation of band-like 
thoracic or abdominal pain can mimic a myriad of condi-
tions [2]. With many differential diagnoses to consider, it 
is not surprising that thoracic radiculopathy is often not 

discovered for months, or years, after symptoms arise [1]. 
Rarer causes of thoracic radiculopathy described in the 

literature include post-thoracotomy, paravertebral meso-
thelial cyst, and myodil cyst [2]. Here, we report two cases 
of the clinical manifestations, electrodiagnostic findings, 
and treatments of thoracic radiculopathy due to rare 
causes.

CASE REPORTS

All the information, including the photographs used for 
the case report, has been provided with the consent of 
each patient. 
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Thoracic radiculopathy represents an uncommon spinal disorder that is frequently overlooked in the evaluation 
of thoracic, or abdominal pain syndrome. The clinical representation of this uncommon disorder is often atypical. 
With many differential diagnoses to consider, it is not surprising that the cause of thoracic radiculopathy is often 
not discovered for months, or years, after the symptoms arise. We report two rare cases of thoracic radiculopathy; 
one case was caused by extraskeletal Ewing sarcoma (EES) along the thoracic paraspinal area, and the other 
by foraminal stenosis, due to a bony spur of the thoracic vertebra. As such, thoracic radiculopathy should be 
considered in the diagnosis of patients with thoracic and abdominal pain, especially if initial diagnostic studies 
are inconclusive. 
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Case 1
A 22-year-old male patient presented with a complaint 

of stabbing right upper quadrant (RUQ) abdominal pain 
for 1 month. He visited several hospitals and underwent 
imaging studies (rib series X-ray and abdominopelvic 
computed tomography [CT]) with no specific results 
found. He was managed conservatively with analgesic 
medication and physical therapy, however his symp-
toms had not resolved and were in fact amplified. He 
denied any medical and trauma history. There were no 
gastrointestinal symptoms, weight loss, or other systemic 
symptoms. The physical examination revealed dysesthe-
sia, hypoesthesia, and pain on the RUQ abdomen to the 
back at the 8–9th thoracic (T) level (Fig. 1A). The patient’s 
pain was aggravated when in sitting or lying position, and 
while sleeping at night. Manual muscle testing showed 
no muscle weakness, and deep tendon reflexes were nor-
mal in both lower extremities. 

Regarding the nerve conduction study (NCS), the re-
sults showed normal responses in all four extremities, 
and the needle electromyography (EMG) revealed abnor-

mal spontaneous activities (ASA) in the muscles of right 
paraspinalis at T8-9 level and rectus abdominis (Fig. 2A). 
Somatosensory evoked potential (SEP) and motor evoked 
potential (MEP) revealed normal ranged latencies.

A contrast-enhanced magnetic resonance imaging 
(MRI) of the thoracic spine was performed, and it re-
vealed a well-enhanced lobulated mass along the right 
paraspinal area with a suspicious mass extending to the 
right neural foramen of T8-9 (Fig. 3). CT guided fine-
needle aspiration cytology from the paraspinal soft-tissue 
mass was not possible. Subsequently, we referred the 
patient to the neurosurgery department for open biopsy 
and mass excision. During surgery, the result of frozen 
biopsy was malignant tumor. Therefore, extended mass 
resection was performed with posterolateral spinal fusion 
at T8-9. The surgical findings recorded in the operation 
record that the mass was tangled with the right T8 nerve 
root from the neural foramen. After surgery, the radicular 
pain was reduced, however the patient still complained 

A

B

Fig. 1. Black lines delineate the area where the patients 
of case 1 (A) and case 2 (B) indicated their right upper 
quadrant pain location on the abdomen. 

A

B

Fig. 2. The results of needle electromyography in case 1 
(A) and case 2 (B) which show the abnormal spontaneous 
activities were detected in right parathoracic muscles of 
the T8-9 level. 
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of hypoesthesia on the right T8-9 level. He was referred 
to the oncology department for chemotherapy and radia-
tion therapy.

The histopathological report was consistent with Ew-
ing’s sarcoma (ES) (Fig. 4). Proliferation of small, round, 
uniform cells with scant cytoplasm were observed. Im-
munohistochemically, the tumor cells were positive for a 
cluster of differentiation 99 (CD99) and neuron-specific 
enolase. The result of reverse transcription polymerase 
chain reaction (RT-PCR) showed that the tumor was posi-
tive for EWS-FLI1 fusion transcripts, confirming a chro-
mosomal translocation, t(11;22)(q24;q12). This chromo-

some abnormality is specific to ES.

Case 2
A 75-year-old man was referred to our department from 

the gastroenterology department with a chief complaint 
of RUQ abdominal pain which had lasted for 2 months. 
The patient denied any history of trauma, gastrointesti-
nal or pelvic disease, hypertension, or diabetes mellitus 
(DM).

Before coming to our department, he underwent sev-
eral diagnostic work-ups, including lumbar spinal MRI, 
abdominopelvic CT, and blood chemistry tests in several 

CA B

Fig. 3. Contrast enhanced magnetic resonance image of the T spines. Sagittal T2 (A), sagittal T1 (B), and axial T1 (C) 
weighted imaging demonstrate well-enhanced lobulated mass (arrow) along right paraspinal area, extending to the 
right neural foramen of T8-9.

A B

Fig. 4. Photomicrograph: low power (A) and high power (B) views of a Ewing sarcoma. The excised specimen consist-
ed of a ganglion partially replaced by tumor cells (A, ×20). The neoplastic cells were small, round, and uniform, with 
scant cytoplasm (B, ×400).
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hospitals. However, no specific abnormal findings found 
were suspected as the cause of the pain. He even under-
went surgery to remove a lipoma in his right flank to de-
crease the pain at another hospital, but following this his 
flank pain worsened and spread to the RUQ area.

His RUQ pain was aggravated by sitting and standing, 
but was relieved in the supine position. He denied having 
any other systemic symptoms. In the physical examina-
tion, he felt tenderness in the T8 and T9 spine areas, and 
complained of a mild sensory deficit with paresthesia at 
the RUQ abdomen. He also complained of band-like pain 
in the right T8-9 dermatome (Fig. 1B). In all four extremi-
ties, motor and sensory functions were intact, and there 
was no abnormal upper and lower motor neuron sign.

Three-dimensional CT of the thoracic spine revealed an 
old compression fracture at the T8-T11 level, and steno-
sis of the right T8-9 intervertebral foramen with a bony 
spur encroachment (Fig. 5). The peripheral NCS showed 
normal responses in all four extremities, but the needle 
EMG revealed ASA in right paraspinalis muscles at the 
T8-9 level (Fig. 2B). There was no ASA at any other level 
of thoracic paraspinal muscles, intercostalis or rectus ab-
dominis muscles. SEP and MEP revealed normal ranged 
latencies.

With the final diagnosis of thoracic radiculopathy, 
conservative management such as analgesic medica-
tion, including the nonsteroidal anti-inflammatory drug, 
gabapentin, and physical therapy with spinal extension 
exercise were administered. We performed ultrasound-
guided intercostal nerve blocks. The pain was reduced 

within several weeks. These treatments were maintained 
for 6 months and provided the patient with pain relief. 

DISCUSSION

Extraskeletal Ewing sarcoma (EES) is the extraosse-
ous form of ES. The exact incidence of EES is unknown, 
however it varies between 10%–13% of the osseous form 
of ES. The osseous form of ES accounts for 6%–8% of all 
primary malignant bone tumors [3]. As such, EES is a rare 
malignant tumor, and it is even rarer to occur in the spi-
nal canal.

The most common sites of EES are the chest wall, para-
vertebral muscles, extremities, buttocks, and retroperi-
toneal space [4]. To our knowledge, this is the first report 
of EES causing radiculopathy without myelopathy. Most 
other reported cases were spinal epidural EES presenting 
mainly myelopathy. 

Thoracic disc disease and DM represent two of the 
most frequent etiologies for the development of thoracic 
radiculopathy [1]. Thoracic disc herniation has no typical 
characteristics, and no obvious neurological disabilities 
at first presentation [5]. Symptoms and physical exami-
nations do not provide a definite diagnosis of thoracic 
radiculopathy [6]. In thoracic disc disease, the age of 
onset is generally between the third and sixth decades of 
life. Prognosis for symptomatic relief with nonsurgical 
management in cases of thoracic disc disease without 
progressive myelopathy is quite good [1]. However, ap-
proximately 80% of patients are diagnosed with ES when 
they are younger than 20 years old [7]. Generally, ES 
progresses quite rapidly and its prognosis is poor. The 
5-year survival rate of EES specifically has been reported 
as 38%–67%. The 5-year survival rate in EES around the 
spinal canal was reported to be 0%–37.5%. A diagnosis of 
EES tends to be late due to its rarity, as well as the tumor 
being discovered only after becoming massive [4]. Such a 
delay in diagnosis of EES, can result in advanced state of 
malignant tumor and poor prognosis. As such clinicians 
should consider thoracic radiculopathy in younger pa-
tients with unexplained upper quadrant abdominal pain, 
and be aware that malignant tumors, such as EES, can be 
the cause of thoracic radiculopathy. Rapid and accurate 
diagnosis, as well as early surgical resection, affect the 
treatment outcome of the EES occurring around the spi-
nal canal. 

A B

Fig. 5. Sagittal (A) and axial (B) planes of non-enhanced 
three-dimensional computed tomography of thoracic 
spine show stenosis of right T8-9 intervertebral foramen 
with bony spur encroachment (arrow).
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In case 1, the tumors were located in paravertebral 
spaces and accompanied with extending to right neu-
ral foramen of T8-9, thereby mimicking nerve sheath 
tumors. On MRIs, EES is generally of low to isointense 
signal, compared with muscle on T1-weighted images, of 
high signal intensity on T2-weighted images, and exhibits 
heterogeneous enhancement [8]. In case 1, a neurogenic 
tumor was suggested by MRI. Schwannoma and neuro-
fibroma are the representative neurogenic tumors which 
can occur in the spine region. They are most commonly 
noted between the fourth and sixth decades of life and 
more slow progressing than ES. Most spinal schwanno-
mas are small, well encapsulated, and do not invade the 
underlying nerve root. Neurofibroma, by contrast, invade 
the nerve root, becoming inseparable from it, thereby 
making complete surgical excision impossible, without 
damage to the nerve itself [9]. The imaging features can-
not definitely distinguish EES from other tumors, such as 
neurogenic tumors, and so some form of biopsy or partial 
resection might be needed to confirm the diagnosis, al-
lowing appropriate management. 

The electrophysiological evaluation of thoracic radicu-
lopathy is particularly challenging. This is due to the 
limited techniques available to assist in the diagnosis, as 
well as the lack of easily accessible muscles representing 
a myotomal nerve root distribution [10]. The electrodi-
agnostic evaluation of suspected thoracic radiculopathy 
should include needle EMG of thoracic paraspinal mus-
cles. Associated intercostals and abdominal musculature 
may be additional muscles that can help in the diagnosis 
[1]. Positive sharp waves and fibrillation potentials found 
in the paraspinal muscles with or without abnormali-
ties in the abdominal, or intercostals muscle, are most 
suggestive of a thoracic radicular process. The levels of 
abnormality in the paraspinals can help to localize the T 
level of the lesion [1]. 

When we examined the needle EMG of paraspinal mus-
cles, it was slightly difficult to relax the muscles but we 
investigated multiple levels including those above and 
below the suspected lesion site. Detection of ASA in the 
paraspinal muscles at the T8-9 level was distinguishable 
from those of other levels. It strongly suggests thoracic 
radiculopathy.

In case 1 only we identified ASA in the rectus abdomi-
nis muscle. This result is helpful to diagnose thoracic 
radiculopathy, combining ASA in the paraspinal muscles. 

However, the rectus abdominis muscle has a limited rep-
resentation of levels (T7-12) and extremely poor localiza-
tion with respect to the level of disease [10]. Moreover, 
there is potential risk of penetrating the peritoneal cavity 
or the pleural cavity when performing the EMG of rec-
tus abdominis muscle or intercostal muscle. As such we 
performed ultrasonography guided EMG to exam these 
muscles. In spite of the diagnostic challenge of the elec-
trophysiological evaluation of thoracic radiculopathy, it 
can be helpful to differentiate the causes of thoracic or 
upper abdominal pain syndromes, and to localize the 
level of the lesion in thoracic radiculopathy.

We present the first case of ES and the rare case of a 
bony spur causing thoracic radiculopathy without my-
elopathy. In conclusion, although quite rare, EES forms 
an important differential diagnosis in younger patients 
with a long history of thoracic or upper abdominal pain. 
If thoracic or upper abdominal pain is accompanied by 
abnormal neurological examination, electrophysiologi-
cal evaluation, CT or MRI study of thoracic spine, further 
evaluations should be considered to find out the causes 
of pain. 
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