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Abstract: A 15-year-old female experiencing lumbar pain without prior trauma. Despite being prescribed strong analgesics by her
family physician, the symptoms intensified, and she was referred to diagnostic imaging. Magnetic resonance imaging revealed an
intradural extramedullary tumor in the spinal canal, located behind the L3 corpora. The patient underwent neurosurgery with
a complete resection of the tumor. The histopathologic examination revealed Ewing sarcoma by identifying EWSR1 gene in the
extracted tissue. The patient was subsequently referred for extensive specialized oncological treatment including photon irradiation
therapy and chemotherapy. Thirty-six months on from the initial diagnosis, the patient is doing well and suffers no sequelae apart from
hypogonadism.
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Introduction
Among patients between 8 and 19 years of age 40% experience lumbar spinal pain.1 However, less than 1% will have
a sinister underlying pathology such as fracture, infection, or cancer.1 Here, we present a clinical course for an adolescent
female with lumbar spinal pain due to an intradural extramedullary Ewing sarcoma from the family physician to the
departments of neurosurgery, pathology and oncology.

Signed consent for publication was obtained from both the patient and guardian. No institutional approval was
required to publish the case.

Pre-Hospital Course in Family Practice
A 15-year-old female consulted her family physician due to ongoing lumbar pain radiating into the lower leg on the right-
hand side. The symptoms had an acute onset three weeks earlier following an abdominal exercise (the crunch exercise).
No abnormalities were found during assessment of spine and neurology, and the patient had no prior history of spine-
related pain. The piriformis muscle was found to be tense, and the patient was referred to physiotherapy to relieve
piriformis-induced pain.

Twenty days after the initial consultation, the condition had not improved. The patient was re-examined by the family
physician and afterwards prescribed 200 mg Ibuprofen and 500 mg Paracetamol three times per day to reduce the pain.

Twenty-two days after the initial consultation, the patient consulted her family physician due to lack of pain remission
and reported that she woke up from her sleep several times during the night due to pain from the lumbar spine. The pain
was provoked when she lay in a supine position and during right-hand-side extension of the hip from a prone position. As
previously, spinal and neurological functions were found to be normal. The patient was referred to intensive physiother-
apy and was prescribed Codeine to supplement the analgesics prescribed two days prior.
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Twenty-seven days after the initial consultation, the patient consulted her family physician due to increased pain
symptoms. She reported periodic sensations of stabbing pain, and she could not contribute sufficiently to the assessment
of spinal and neurological function. She was admitted to a local hospital due to a lack of remission for lumbar spinal pain
despite extensive analgesic coverage.

MR Imaging
Upon admission, magnetic resonance imaging (MRI) was performed revealing an intradural, extramedullary tumor in the
spinal canal located behind the L3 corpora measuring 33x17x13mm (Figure 1). It seemed to be adjacent to a single
traversing nerve root. The findings and the clinical symptoms of radiating pain in one leg seemed most likely to represent
a benign tumor, eg a schwannoma or ependymoma.

Neurosurgical Procedure
Gross total removal of the tumor was performed via a posterior approach. During surgery, the lamina and spinous process
of the L2, L3 and L4 were removed en bloc to be re-attached at the end of the procedure (laminoplasty). The remains of
the flavous ligaments were removed and the dura exposed. Upon dural opening there was a flush of liquor under pressure.
Subsequently, a dark and hemorrhagic tumor was identified. Under microscopic magnification microsurgical dissection
and freeing of the traversing nerve roots was performed. The tumor was found to be adherent to the filum terminale but
was free-dissected without cutting the filament. The tumor was more adherent to the traversing nerve root than would be
expected from a schwannoma. Ultimately, a complete resection of the tumor was obtained, and the removed tissue was
dispatched for histopathologic examination. The patient was discharged from the surgical unit after a few days, in good
condition and with normal neurology.

Fourteen days post surgery, after the result of the histopathological examination, a PET-CT scan was performed. No
sign of residual disease in the spine nor signs of metastases was found on the scan.

Pathology
Histopathological examination of formalin-fixed paraffin-embedded tissue showed a tumor composed of uniform small round
cells with finely dispersed chromatin without nucleoli and only sparse clear cytoplasm (Figure 2A). The neoplastic cells
formed sheets and scant noduli with intervening fibrovascular bands (Figure 2A). There was dispersed mitosis. There were no
obvious formations of Homer Wright rosettes. There was alternating foci of necrosis (Figure 2A). Immunohistochemistry
showed a positive stain in vimentin, S-100 and strong membranous stain in CD99. There was focally stained in synaptophysin

Figure 1 MRI-based visualization of the the tumor process (*) located in the lumbar spinal canal behind the third lumbar vertebral body (L3). (A) Mid-sagittal T2-weighted
MRI, (B) Mid-sagittal T1-weighted MRI, (C) Mid-sagittal T1-weighted MRI with contrast (Clariscan), (D) Axial T1-weighted MRI, (E) Axial T1-weighted MRI with contrast
(Clariscan).
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and CD56, while chromogranin was negative. Furthermore, there was no positive stain in muscle or lymphoid markers. The
proliferation index was fluctuating from 20% to 60%, focally higher. Fluorescence In Situ Hybridization (FISH) showed an
EWSR1 gene rearrangement (Vysis LSI EWSR1 (22q12) Dual Color, Break Apart Rearrangement Probe) (Figure 2B).
Hence, the conclusion of the histopathological examination of the tumor was Ewing sarcoma.

Oncology
Intradural extramedullary Ewing sarcoma is associated with a poor prognosis with less than 60% two-year event free
survival (EFS) in patients treated with multimodal therapy. Distant craniospinal axis failure is the predominant event in
patients treated with focal radiotherapy.2

The patient was treated according to the EURO EWING-99 protocol with 6 courses of vincristine, ifosfamide,
doxorubicin, and etoposide (VIDE). Four weeks following the VIDE course, the patient started photon irradiation therapy
against the entire brain and spinal cord with 36 Gy and a boost to the lumbar spine to a local total dose of 50.4 Gy.
Concomitant with the radiation, the patient received one course with vincristine and ifosfamide and one course of
vincristine and cyclophosphamide. Following radiation, the patient received and additional three courses of vincristine,
actinomycin, and ifosfamide (VAI) and three courses of vincristine, actinomycin, and cyclophosphamide (VAC). The
cumulated doses of chemotherapy per m2 were; vincristine (14 mg), ifosfamide (75,360 mg), doxorubicin (320.8 mg),
etoposide (2557.5 mg), actinomycin (8.97 mg), and cyclophosphamide (6015 mg).

Outcome
After a seventeen-month treatment-course including highly specialized care at the department of neurosurgery and
oncology, the patient is doing well and suffers no sequelae apart from hypogonadism. Imaging 36-month post-surgery
reveals no signs of residue or recurrence of pathology in the lumbar spine area.

Discussion
Primary care family physicians are the gatekeepers to the healthcare system in several European countries including
Denmark.3 Patients presenting with lumbar spinal pain in family practice are common as back pain is associated with the
highest consultation-rate yearly.1,4 Furthermore, spinal pain is one of the most common musculoskeletal complaints
among care-seeking 14–17-years-olds in primary care family practice.5 Although rare, adolescent patients with sinister
lumbar spine pathology do present themselves in clinical practice, as demonstrated by the current brief report. Therefore,
it is imperative that primary care physicians and additional healthcare professionals remain vigilant towards detecting
sinister pathology among their patients.

Figure 2 Tumor pathology. (A) Hematoxylin and eosin (HE) stain x20 magnification, demonstrating uniform small round cells with fine dispersed chromatin with only sparse
cytoplasm. The tumor cells are arranged in noduli with intervening lighter fibrovascular bands (#). (B) Fluorescence In Situ Hybridization (FISH). Dual color break apart
probe with the red fluorochrome direct proximal of the EWSR1 gene while the green direct distal to the gene. In normal cells you will see two yellow signals (red/green), but
in this case there is only one normal yellow signal and a split red and green signal (marked with arrows). Thus there is a translocation affecting the 22q12.1 – q12.2 (the
EWSR1 gene).
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Compared to stand-alone radiotherapy (10% overall survival over 5 years) a multimodal treatment approach of Ewing
sarcoma consisting of surgery, chemotherapy and/or radiography seems to increase the overall survival significantly (55–
65% overall survival).6,7 Early diagnosis and treatment are vital as the presence of metastasis and a primary tumor size of
more than 8 cm in diameter is associated with poor overall survival.6 In addition, primary tumors located in the axial
skeleton, especially in the pelvic area, are associated with poor overall survival compared to tumors located in the
extremities.6

This is only the 6th documented case of adolescent intradural extramedullary Ewing sarcoma in the published
literature.8 As such, not only was it rare for the patient to have an underlying sinister pathology, but the pathology itself
was in addition extremely rare. As the patient did not respond to conservative treatment or analgesics, the patient was
referred to secondary care diagnostic imaging under the assumption that the imaging findings would change the
management of her condition, which reflects current guideline recommendations.9,10 Subsequently, the patients received
an efficient and timely multimodal treatment, and after three years, the patient was in good health with no signs of
residual tumor or recurrence of pathology.

Informed Consent
Informed consent was obtained from all individual participants included in the study.
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