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Abstract

FCKGROUND

Ewing’s sarcoma (ES) is a highly aggressive bone malignancy. Extraskeletal ES (EES)
originating in the spinal canal is extremely rare. Herein, we report a case of EES with a

primary lumbar spinal nerve root, including complete diagnosis and treatment.

CASE SUMMARY

A young female patient presented with a complaint of right lower limb pain for 1 mo.
Magnetic resonance imaging (MRI) revealed an 11 x 14 x 31 mm mass in the lumbar
epidural region extending at the fifth lumbar spine (L5) Level toward the right L5
neural foramen. Our initial diagnosis was an epidural schwannoma. The patient
underwent total laminectomy, tumor resection and pedicle screw internal fixation, and
the L5 root tumor was found to have been completely removed intraoperatively.
Histopathological examination of the lesion showed a typical ES with a large number of
small, round cells. Immunohistochemistry analysis indicated positive CD99 and S100.
After surgery, the patient received chemotherapy and radiotherapy with 1 year of
follow-up, and no recurrent tumors or new lesions were found upon spine MRI and

positron emission tomography/computed tomography reexamination.

CONCLUSION

Clinically, ES outside the bone should be considered when nerve root tumors are
encountered inside and outside the spinal canal, and the diagnosis should be
determined by pathological biopsy. After surgical resection, chemotherapy and
radiotherapy should be performed. After treatment, active follow-up and regular

review should be carried out.
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Core Tip: Ewing’'s sarcoma (ES) is a very aggressive primary bone malignancy.
Extraskeletal ES (EES) itself is rare, and primary intraspinal EES is even rarer,
accounting for only 5% of all ES cases. Within the spine, these malignancies are
typically located in the paravertebral and epidural spaces. Both domestically and
internationally, most reported cases of EES have been found in the spinal canal. Primary
nerve root EES is rare, with only a few cases reported. Involvement of lumbar nerve
roots in EES has not been reported previously. Herein, we report a case of EES with
primary intramedullary lumbar 5 nerve root, including complete diagnosis and
treatment.

INTRODUCTION

Ewing’s sarcoma (ES) is a very aggressive primary bone malignancy. Extraskeletal ES
(EES) itself is rare, and primary intraspinal EES is even rarer, accounting for only 5% of
all ES caseslll. Within the spine, these malignancies are typically located in the
paravertebral and epidural spaces. Both domestically and internationally, most
reported cases of EES have been found in the spinal canal?l. Primary nerve root EES is
rare, with only a few cases reported!5¢l. Involvement of lumbar nerve roots in EES has
not Eeen reported previously. Herein, we report a case of EES with primary

intramedullary lumbar 5 nerve root, including complete diagnosis and treatment.

CASE PRESENTATION

Chief complaints

A young female patient (23 years old) complained of pain in the right buttocks,
posterolateral thigh, and lateral leg over the previous month. She presented with
protopathic pain, intolerance, and difficulty in sleeping and walking, but reported no

symptoms of perineal numbness, urine and feces.
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History of present illness

The patient has no relevant medical history.
History of past illness
The patient has no history of past illness.

Personal and family history

The patient has no history of personal and family illness.

Physical examination

Physical examination indicated that the right straight leg high test was positive 40°, and
the strengthening test was positive; the right tibial anterior muscle, hallux extensor
muscle and fibula long muscle strengths were grade 4; sensation in the right lower limb
was normal; the right Achilles tendon reflex was weakened; no pathological signs were

observed. Visual analogue scale (VAS): 9 points.

Labomtory examinations

Laboratory examinations are normal.

Imaging examinations

Preoperative X-ray, computed tomography (CT), and 3D reconstruction of the lumbar
spine revealed no obvious abnormalities. Magnetic resonance imaging (MRI)
examination showed normal signal in the lumbar body and intervertebral disc. At the
level of the L4-5 vertebral body, there were abnormal lump-like signals in the vertebral
canal, about 11 x 14 x 31 mm in size, extending to the right foraminal area. TIW1
showed low signal, T2ZW1 showed both slightly higher and lower signals, with a few
small nodular high signals, and short inversion time inversion-recovery (STIR) showed

high signal. The subarachnoid space was compressed and narrowed in the
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corresponding plane, and the adjacent dural sac and cauda equina terminus were
compressed and deformed. The signal was normal, and schwannoma was considered

(Figure 1).

MULTIDISCIPLINARY EXPERT CONSULTATION

The author was diagnosed with schwannoma.

FINAL DIAGNOSIS

The author was finally diagnosed with EES.

TREATMENT

Based on departmental discussion, enhanced MRI examination was recommended to
confirm the diagnosis. After communication with the patient, surgical treatment and
disease diagnosis were performed. The patient underwent total laminectomy, tumor
resection and pedicle screw internal fixation under general anesthesia. During the
operation, a dark red, fish-like extradural mass was observed, with clear boundaries
ranging from the lower part of the lumbar 4-5 disc to the lumbar 5-sacral 1
intervertebral foramen, with lateral recess outside and internal pressure on the dural
sac. The right the fifth lumbar spine (L5) nerve root was surrounded by a mass, and the
nerve root fibers were scattered, lacked obvious shape or boundary, and could not be
separated. Therefore, we determined that the tumor was primary to the L5 nerve root.
At the right side, the L5 nerve root was ligated from the dural sac, the nerve root was
cut off, the distal end of the mass was separated, and the distal nerve root was cut off.
The mass was completely resected and its size was determined to be approximately 3 x
1.5 x 0.6 cm (Figure 2A and B). Postoperatively, the pain in the patient’s right lower
limb disappeared, and muscle strength was not significantly weakened compared to
pre-surgery levels. Skin tactile sensation was decreased in the lateral side of the right
leg and the dorsal foot, and the urine and feces were normal. Tissue diagnosis indicated

small round cell malignancy (Figure 2C-F). Immunohistochemistry results were as
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follows: CK-PAN (-); EMA (-); NSE (-); CD99 (+); CD57 (-); HMB-45 (-); Wt-1 (-); Melan
A (-); Vimentin; Ki-67 (5%-10%); Desmin (-); MyoD1 (-); Myogenin (-); Syn (-); CgA (-);
S100 (+); LCA (-); Msa (-). Combined with the results of examination and
immunohistochemistry, the final diagnoﬁ was EES. Further molecular biology analysis
has not been done yet postoperative positron emission tomography/CT (PET/CT)
examination showed changes to the vertebral body and surrounding soft tissues
accompanied by an uneven increase in glucose metabolism. Based on postoperative
changes, no metastatic lesions were observed. After discussion with the department of
oncology, a chemotherapy scheme of isophoramide + etoposide was selected for
administration. The patient-underwent six courses of chemotherapy and one course of

radiotherapy (36 Gy) for the lumbosacral primary site and lymph drainage area.

OUTCOME AND FOLLOW-UP

After 1 year and 3 mo of follow-up, the VAS score was 1 point. Reexamination by
PET/CT showed no significant recurrent metabolic signs anywhere in the body. MRI
examination showed that the space occupying the spinal canal at the L4-5 Level had

been removed, and no obvious metabolic signs of recurrence were observed (Figure 3).

DISCUSSION

ES is a highly aggressive malignant tumor characterized by rapid growth, poor
prognosis, and high recurrence rate. It often has no obvious early symptoms, and late
diagnosis is often based on soft tissue pain or swelling feelings, as lesions close to the
nervous system usually compress the corresponding nerves and cause neurological
dysfunction. Herein a case of primary L5 EES of the nerve root was reported. The
patient’s disease progressed rapidly and presented with intolerable nerve root pain. ES
has no obvious specific imaging signs, but instead manifests differently based on
disease gite, leading to a high misdiagnosis rate. According to reports in the literature,
MRI of the seventh cervical vertebra (C7)-the second thoracic vertebra (T2) intraspinal

extradural ES showed clear boundaries, T1 showed equivalent signal, and T2 showed
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slightly higher and uneven signal, with necrosis in the lesion and uneven enhancement
capacity after enhancementll. MRI of L3-the first sacral vertebra (S1) intraspinal
extradural ES showed a long strip of abnormal signal. ES in the spinal canal is rare and
often presents as an extramedullary mass on MRI, typically showing equal signal on
T1WI and equal or slightly higher signal on T2WI, which can be significantly enhanced.
If there is necrosis or cystic degeneration in the tumor, enhancement is uneven, and
adjacent bone can be invaded and destroyed. Soft tissue masses in the spinal canal may
have exogenous tendencies. In this case, TIW1 presented low signal, T2W1 presented
both slightly high and low signals, with a few small nodular high signals, and STIR
presented high signal, leading to preoperative misdiagnosis as schwannoma. The
diagnosis of ES is based on pathology. The staining revealed a large number of
primitive small round cells with uneven morphology, reduced cytoplasm,
hyperchromatic nuclei, and atypical Homer-Wright structures around blood vessels.
This case was pathologically diagnosed as a small round cell malignancy, with the
diagnosis refined to EES in combination with immunohistochemistry. With the progress
of modern molecular biology technologies, genetic testing has become an important tool
for identifying and clarifying suspicious casesl3°]. The incidence of ES in the spinal canal
is low, there is a lack of clinical case studies, and no unified treatment exists at present.
For clinical recommendations of “surgery combined with chemoradiotherapy”
programs or chemotherapy programs, EES chemotherapy is currently recommended as
the initial treatment program for skeletal ES. The malignant degree of this disease is
high, and the prognosis is very poor, with approximate two-year survival rates < 40%
and approximate three-year survival rates < 10%. Key prognostic factors include
pathological type, surgical resection range and tumor metastasis!'’. New treatment
methods such as targeted therapies and hematopoietic stem cell transplantation require
further investigation'2. In recent years, in-depth research into the molecular
mechanisms of Pnet/EWS and efficacy of immunotherapy has allowed the replication
of tumor cells to be well-inhibited and the long-term survival rate of patients to be

significantly improved(™l. In this case, following surgical resection combined with
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postoperative radiotherapy and chemotherapy, no obvious discomfort was reported
during the one-year follow-up, with the exception of residual numbness on the lateral
side of the right leg, and a good curative effect was achieved. Due to the short follow-up
time, however, we do not believe that the patient has been cured, and the long-term
efficacy of this treatment remains to be clarified.

Primary intraspinal EES of the lumbar nerve root is rarely reported. By
comprehensively presenting the diagnosis and treatment process, this case report
provides a general reference for improving clinicians” understanding of EES, increasing
preoperative diagnosis rates, preventing misdiagnosis, promoting early diagnosis and

treatment, and improving patient prognosis.

CONCLUSION

Clinically, when encountering nerve root tumors inside and outside the spinal canal, ES
outside the bone should be considered, and this diagnosis should be determined by
pathological biopsy. After surgical resection, chemotherapy and radiotherapy should be
performed. After treatment, active follow-up and regular review should be carried out.

Figure Legends
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Figure 1 Preoperative magnetic resonance imaging examination. MRI shows low
intensity on TIWI1, slightly high and slightly low intensities on T2W1, with a few small
nodules of high intensity visible, énd high intensity on STIR, with the mass extending
into the intervertebral foramen in cross section.
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Figure 2 Tissue diagnosis and immunohistochemistry results. A and B: Dark red, fish-
like fleshy nerve root tumors were cut intraoperatively; C: Tumor boundaries were not
clear, large areas of necrosis were visible, and tumor cells were segmented by fibrous
tissue and exhibited a nest-like structure; D: Cells were round, nuclei were vacuolar,
and cytoplasm was sparse; E and F: Mitotic observations were consistent with small

round cell malignancy. Immunohistochemistry showed positive CD99 and S100.

DOI:10.12998/wijcc.v0.i0.0000 Copyright © The Author(s) 2022.

Figure 3 Magnetic resonance imaging examination after 1 year and 3 mo of follow-up.
A and B: MRI examination showed that the space occupying the spinal canal at the L4-5

Level had been removed, and no obvious metabolic signs of recurrence were observed.

10/ 10




71997 Auto Edited-check.docx

ORIGINALITY REPORT

B

SIMILARITY INDEX

PRIMARY SOURCES

B

n n H 1 0
20th ECP", Virchows Archiv, 2005 36 words — 2%0

Crossref

H . P . . . B . 0

” ao Bai, Zi-Rui Meng, Bin Wu Y}ﬂg, Xue.Rong Chen 25 words — 1 /0
Pulmonary alveolar proteinosis complicated with

tuberculosis: A case report", World Journal of Clinical Cases,

2021

Crossref

doaj.org 17 words — 1 %

Internet

Qiong 'Na Zhe'r'1g, Mei Yan Xu, Fang'l\/lln Gan, Sha.Sha 16 words — 'I /0
Ye, Hui Zhao. "Thymosin as a possible therapeutic

drug for COVID-19: A case report", World Journal of Clinical

Cases, 2021

Crossref

) . . i . 0
?hao h‘UI 'Zou, Yuan Liu, Al bing Zheng, Zhi Huang. 12 words — 1 /0
Associations between dietary patterns and anaemia
in 6- to 23-month-old infants in central South China", BMC
Public Health, 2021

Crossref

0
core.ac.uk 10 words — < 1 /0

Internet

editorialrestauro.com.mx

Internet



—_
(@)

— —
N -

thieme-connect.de

Internet

scirp.org

Internet

fépublishing.blob.core.windows.net

Internet

mafiadoc.com

Internet

www.wjgnet.com

Internet

OFF
OFF

10 words — < 1%
10 words — < 1%
9 words — < 1%
8 words — < 1%
8 words — < 1%

8 words — < 1%

OFF



