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A B S T R A C T   

A primary spinal Ewing sarcoma is extremely rare to be found. To the best of our knowledge, it is the first re-
ported case for bilateral foot drop as a prodromal symptom of sacral Ewing sarcoma. The case, we are presenting, 
is of an 18-year-old athletic female, who was presented to the emergency department suffering from sudden 
severe low back pain radiated to the lower limbs, associated with bilateral foot drop and later urinary incon-
tinence. Following the indicated surgery and subsequent histopathology study, we diagnosed this rare type of 
tumors. In the following article, we are describing the clinical presenting features of this tumor and discussing 
the clinical aspects.   

1. Introduction 

Primary spinal Ewing sarcoma is exceedingly rare. It usually occurs 
in children and young adults. It can be divided into sacral and non-sacral 
according to its response to treatment and survival rate [1,2]. Diagnosis 
of sacral Ewing’s sarcoma is quite challenging, so it oftentimes delays, as 
patients usually ignore their symptoms until they get worse. Conse-
quently, this tumor usually increases in size and may reach the pelvic 
region, causing anatomical sabotages as well as neurological damages 
that may lead to paralysis of lower extremities [1,2]. Treatment depends 
on the combination of surgical resection and radio/chemo therapy to 
improve the prognosis [1,2]. 

We are reporting this case because of the rarity of this tumor and its 
possible vague manifestations, like the isolated back pain and the 
bilateral foot drop in our case; besides, clear recommended guidelines 
for treatment of spinal Ewing sarcomas are still lacking. 

2. Case presentation 

An 18-year-old athletic female was presented to the emergency 

department suffering from sudden severe low back pain radiated to the 
lower limbs, associated with bilateral foot drop. She has already had a 
history of a post-traumatic low back bruise, associated with mild lumbar 
back pain for the last three weeks, which was revealed by analgesics. No 
clinically significant weight loss or loss of appetite was noticed. Medical 
and family history was unremarkable. 

Physical examination revealed a complete left foot drop (0/5 on 
manual muscle testing- MMT-) with a partial foot drop (3/5 using MMT) 
on the contralateral limb. Both Achilles and patellar reflexes were absent 
on the left side, with a weak response on the other side. Babinski reflex 
was positive bilaterally. Saddle numbness and paresthesia were present. 
No urinary or fecal incontinence was reported. Admission work-up was 
within normal. Both lumbosacral computerized tomography (CT) and 
magnetic resonance imaging (MRI) revealed a large oval-shaped (3.5 ×
5x5.5 cm) osteolytic mass extending from the upper border of the third 
lumbar vertebra to the whole part of the sacrum, and reaching to the 
para-spinal soft tissue and extradural space, as shown in Fig. 1. 

Later, the patient experienced urinary incontinence. Consequently, a 
surgery was scheduled to relief compressive symptoms and confirm the 
diagnosis via biopsy. The patient was informed about the current 

* Corresponding author. 
E-mail address: amjad.soltany@gmail.com (A. Soltany).  

Contents lists available at ScienceDirect 

Annals of Medicine and Surgery 

journal homepage: www.elsevier.com/locate/amsu 

https://doi.org/10.1016/j.amsu.2021.102407 
Received 28 March 2021; Received in revised form 5 May 2021; Accepted 14 May 2021   

mailto:amjad.soltany@gmail.com
www.sciencedirect.com/science/journal/20490801
https://www.elsevier.com/locate/amsu
https://doi.org/10.1016/j.amsu.2021.102407
https://doi.org/10.1016/j.amsu.2021.102407
https://doi.org/10.1016/j.amsu.2021.102407
http://crossmark.crossref.org/dialog/?doi=10.1016/j.amsu.2021.102407&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/


Annals of Medicine and Surgery 66 (2021) 102407

2

situation and possible outcomes. Surgery was performed through a 
posterior midline incision extending from the level L3 to the sacrum; a 
necrotic bleeding mass was found infiltrating into the paraspinal soft 
tissues, and extending into the extradural space. Excisional biopsies 
along with decompressive laminectomy of L3-L4-L5 were performed. 
The surgery was operated by a consultant neurosurgeon. 

Histo-pathological examination revealed characters of a malignant 
small round-cell tumor that was consistent with Ewing sarcoma. 

Post-operatively, the patient was discharged three days later and 
attended a physical therapy course along with the proposed radio 
\chemo therapy protocol. The patient was followed for 6 months with 
regular monthly visits. The patient experienced a noticeable clinical 
improvement, as the back pain resolved significantly and the muscle 
strength improved (3/5 for left leg and 4/5 for right leg measured by 
MMT). Additionally, she gradually regained bladder control. 

3. Discussion 

Ewing’s sarcoma (ES) was first mentioned in 1921 by James Ewing, 
it is considered the second most common primary bone sarcoma after 
osteosarcoma [1,3]. It comprises 3,5–5% of the entire bone sarcomas – 3 
per million in children-; with a predominance among Caucasians. 
Nevertheless, it is still a rare tumor especially in the spine, this is what 
encouraged us to report this case. It can be divided into sacral and 
non-sacral according to its response to treatment and survival rates [1, 
4]. ES affects individuals among the first two decades and this is 
consistent with our case. In contrast with our case, ES has a predilection 
for the male sex with a male-to-female ratio of 1.3–1.5:1 [1,3]. 

Symptoms and signs depend on the tumor site and severity of spinal 
cord compression. ES is usually associated with specific related symp-
toms such as night or rest back pain (about 100%) followed by 

radiculopathy manifestations; i.e functional limb weakness (70%) and 
paresthesia (50%) [1–3]. Our patient suffered from backache for the last 
3 weeks which responded to analgesics, without any radiculopathy 
manifestations. Nevertheless, out of the blue, she suffered from sudden 
severe backache associated with bilateral foot drop. This unusual pre-
sentation makes our case unique, as, to the best of our knowledge, it is 
considered the first reported case for bilateral foot drop as a prodromal 
symptom of sacral ES. 

Laboratory work-up may reveal nonspecific findings of inflamma-
tion, such as increased sedimentation rate, moderate leukocytosis, and 
anemia; on the contrary, our patient’s admission work-up was within 
normal even for the serum lactate dehydrogenase level [1–3]. Mostly, 
tumor size increases gradually until it could be palpable. Nevertheless, 
no palpable mass was found in our case. 

In Ewing’s Sarcoma, radiography usually shows lytic, sclerotic or 
mixed lesions involving para -spinal soft tissue with the extra dural 
space. However, MRI is considered the best diagnostic tool for such 
cases, it is non-specific. Radiological diagnosis of this tumor is consid-
ered a challenge, as the main role of radiography is excluding other 
differentials [1,2,5]. 

Differential diagnosis includes teratoma, chondroma, giant cell 
tumor, Ewing sarcoma, osteoblastoma, neuroblastoma, chon-
drosarcoma, meningeocele, aneurysmal bone cyst meningioma, neuro-
fibroma, dermoid cyst, abscess, embryonal rhabdomyosarcoma, 
schwannoma, synovial sarcoma, osteogenic sarcoma, hemangioma, 
nerve sheath tumor, lymphoma, and leukemia [1–3]. 

The definitive diagnosis depends on the histopathology, which re-
veals a homogeneous population of small round cells with high nuclear 
tocytoplasmic ratios that are arrayed in sheets, nests and pseudo acinar 
sub-groups [1–3]. Apoptosis and mitosis are found, as shown in Fig. 2. 

The Immune stains show positively for CD99 and NSE, and 

Fig. 1. Pictures, A&B: The MRI shows a large oval-shaped (3.5 × 5x5.5 cm), which appears isointense on T1 WI and mildly hyperintense on T2 WI. Pictures, C&D: 
The CT demonstrates an osteolytic lesion of the fifth lumbar vertebra and sacrum. 
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negatively for Vimentin, FL-1, LCA, TDT, Desmin, Synaptophysin, EMA, 
Myogenin, S100 protein, Pax5 and CD 56 [1–3], as shown in Fig. 2. 

Once the diagnosis of Ewing’s sarcoma is confirmed, neo adjuvant 
chemotherapy should be started aiming to shrink the tumor, thereby 
increasing the chances of total excision, besides taking care of micro-
metastases, resulting in presenting an idea about responsiveness of the 
tumour to adjuvant therapy(chemo/radio therapy) to control the 
possible micrometastases [1–3]. 

Concerning the prognosis, Lahl M. et al. determined accurately the 
negative and positive prognostic factors as shown in Table 1 [4]. In our 
case, we can notice that the site of the tumor plus the age and the 
osteolytic lesions are considered negative factors. Owing to the rarity of 
sacral tumors, there are no standard survival rates, however some, like 
Marco et al. have estimated the survival rate of patients treated with 
chemotherapy and radiotherapy for spinal Ewing’s sarcoma, as about 
50% at five years and 35% at 10 years [3,4]. This work has been re-
ported in line with the SCARE 2020 criteria [6]. 

4. Conclusion 

Sacral primary Ewing’s sarcoma is an extremely rare tumor, which 

needs higher suspicion, even when the patient presents with isolated 
back pain. Therefore, to keep in mind, isolated back pain should be 
investigated widely. The mainstream of treatment depends on the 
combination therapy of chemotherapy, radiotherapy and surgery to 
improve the survival rate. 
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No ethical approval necessary. 
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No funding was received for this work. 

Author contribution 

All authors contributed in all the phases of preparing the manuscript. 

Consent 

Written informed consent was obtained from the patient for 

Fig. 2. Histopathology reveals a homogeneous population of small round cells with high nuclear to cytoplasmic ratios that are arrayed in sheets, nests and pseudo 
acinar sub-groups. Apoptosis and mitosis are found (pictures A&B). The immune-histochemical stains show positively for CD99 and NSE, and negatively for 
Vimentin, cytokeratin (CK), Desmin, EMA, Myogenin, S100 protein, Pax5 and CD 56. 

Table 1 
Prognostic Factors of Ewing’s Sarcoma Tumors based on data adapted from Lahl M. et al., 2008.  

Negative prognostic factors Positive prognostic factors 

1-Presence of metastases 1-Good radiologic/pathologic response to induction chemotherapy 
2-Primary tumor site in the pelvis/central axis/proximal bone 2-Primary tumor site in distal bones or ribs 
3-Large tumor volume  
4-Older than 17 years of age  
5-High lactate dehydrogenase levels (>200 IU/L have an increased probability of disease recurrence)   
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