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Case Report

A 60-year-old male was referred to Princess Margaret Cancer 
Centre for the management of his Neurofibromatosis type 1 (NF1). 
This patient presented with pain, numbness and weakness in bila-
teral distal upper limbs, not following nerve territories. He menti-
oned also paroxysmal shooting pain radiating down his left arm. 
Significant muscle wasting in thenar and hypothenar muscles was 
noted. Imaging revealed neurofibromas in the cervical and upper 
thoracic spine, causing a mass effect on the brachial plexus. Speci-
fically, masses at C1-C2 indenting the left side of the cervical cord, 
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Neurofibromatosis type 1 (NF1) is an autosomal dominant genetic disorder induced by a mutation in the NF1 tumor suppressor 
gene resulting in devastating physical and emotional repercussions, potentially life threatening. The recognized therapeutic options 
for neurofibromas are surgery or radiotherapy; however, when these options have been exhausted, pharmacologic agents interfering 
specifically with the mTOR pathway can be utilized. Everolimus is an oral inhibitor of mTOR complex 1 (mTORC1) with an intrinsic 
anti-tumor effect recognized in various cancer subtypes. The FDA and Health Canada have approved everolimus for the treatment 
of advanced renal cell carcinoma, neuroendocrine pancreatic tumors and subependymal giant cell tumors (SEGA) associated with 
tuberous sclerosis. However, there is limited clinical data reporting the efficacy of everolimus in the treatment of neurofibromas. The 
manuscript presents the case of a 60-year-old male diagnosed with progressive cervical spine neurofibroma refractory to standard 
surgical and radiation treatment. Everolimus was administered due to the imminent risk of tetraplegia. This decision acted in the pa-
tient’s favor. We faced the dilemma of observing the patient, progressing through his natural evolution, currently considered has the 
good practice and the standard of care, despite the risk of a potentially irreversible unfortunate condition. This manuscript discusses 
the situation we will face in a near future, when several therapeutic molecules will emerge from clinical trials and we will only rely 
on our judgment to determine the best clinical practice.

and interval growth in the medial extent of the bilateral neurofi-
bromas at C5-C6, with increased bilateral mass effect on the spinal 
cord, was observed. Schwannomas extending to L3 on the right and 
L4 on the left, with compression and posterior displacement of the 
cauda equina nerve were also visualized. A chest MRI revealed neu-
rofibromas bilaterally in the soft tissues of the supraclavicular and 
axillary areas, impacting the course of the peripheral nerves invol-
ved in the brachial plexus. Pathology confirmed the benign nature 
of the cervical lesions consistent with grade 1 neurofibromas.
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This patient was first diagnosed with NF1 35 years prior. Since 
then, he underwent three surgical procedures. Two to them aimed 
to decompress C4-C7 and the last one to relieve C6. The patient 
has also received “mantle” radiotherapy targeting lesions invol-
ving the cervical spine and the brachial plexus. At this point, the 
etiology of this patient’s pain, sensory and motor deficits was li-
kely multifactorial. The surgical and radiotherapy treatment op-
tions had been exhausted, considering the risk of repeating any 
procedure in this anatomical area. What is a reasonable approach 
to management moving forward? What therapy would be best to 
employ given this patient’s symptoms and treatment history? 

The diagnosis in this case was clear since the diagnosis of NF1 
was made in 1982. However, the patient recently developed pro-
gressive sensory and motor loss in his upper extremities, impac-
ting him his daily activities. Compared to MRI imaging completed 
8 months prior, there were no notable changes in the size of the 
neurofibromas invading neural formina, although there was some 
extension into the epidural space and intrathecal lesions along 
the cauda equina. Bilateral neurofibromas at C4-C6 presented a 
similar appearance, as well as the extent of myelomalacia. The 
left-sided anterior neurofibroma at L4 resulting in compression of 
the thecal sac was stable. On the other hand, the L4/L5 indolently 
progressive compression of the cauda equina worsened slightly. 
We noted an absence of dural ectasia or scoliosis. While surgery 
and radiotherapy are typically employed to manage NF1-related 
tumors, this case was particular. The localization and size of the 
patient’s neurofibromas and the crucial role of the anatomical are-
as previously treated made him ineligible for any further invasi-
ve treatment. The risk of extended myelomalacia prevented any 
further radiation treatments. Furthermore, imaging revealed that 
the C-spine lesion was growing over the past year, confirming di-
sease progression, implying an increasing risk of tetraplegia [1,2]. 
Thus, the only hope for a positive outcome was the employment 
of a novel systemic therapy [3]. What systemic therapies could be 
employed to help treat this patient? What therapies have proven 
effective in diseases with a similar pathogenesis?

In past case reports of patients with cervical spinal cord com-
pression due to NF1, a variety of surgical treatments have been 
employed to decompress the cervical spine and alleviate symp-
toms [4,5]. The use of cervical suspensory traction, followed by 
posterior instrumentation and fusion to alleviate cervical com-
pression was described in a 18-year-old NF1 patient [4]. Garg., 
et al. reported effective decompression in an 10-year-old patient 
with an extensive laminectomy followed by occipital-cervical fu-
sion from to stabilize the spine and prevent further kyphosis [4]. 
Radiation therapy alone was not used to address significant com-

pression of the cervical spine due to NF1. Sarica., et al. reported 
improvements following physical rehabilitation and myorelaxant 
medication. On the other side, these therapies were only appropri-
ate following post-surgical decompression. To our knowledge, the-
re are no reports of such effective therapies without prior surgical 
interventions [6]. 

In the research of a novel systemic therapy to manage the pati-
ent’s NF1, the best options available in Canada was everolimus, an 
mTOR inhibitor and rapamycin analog [7]. The selection was based 
on the role of mTOR in tumor pathogenesis. The patient was admi-
nistered a dose of 10 mg OD. Everolimus functions predominantly 
by inhibiting mTORC1, preventing cell division and proliferation, 
thereby reducing tumor growth [8]. Everolimus is well-renowned 
for its role in the treatment of several other pathologies such as 
renal cell carcinoma and advanced pancreatic neuroendocrine tu-
mors [9,10]. This molecule is also efficient for the management of 
primary brain tumors such as subependymal giant cell astrocy-
toma, and meningiomas associated with NF2 and Bourneville tu-
berous sclerosis [11-14]. In each case, the everolimus-mediated 
inhibition of mTOR pathway has been able to reduce, even to in-
terrupt, tumor growth. Twenty months after the initiation of evero-
limus, the two lesions compressing the cervical spine significantly 
decreased in size (Figure 1). While further evidence is needed to 
better characterize the therapeutic effect of everolimus in the ma-
nagement of NF1-associated tumors, if gold-standard surgery and 
radiation are not an option, systemic therapies, could be conside-
red the neuro-oncologist, weighting risks and benefits.

Figure 1: Spine MRI, Sagittal T2 sequence, showing multiple neu-
rofibromas, the most important being at C1-C2 (A) and C5-C6 (B), 
resulting in moderate canal narrowing.  Cystic myelomalacia from 
the previous radiotherapy + mass effect is also seen (A) from C4 

downwards.  Remote prior decompression from C1-C6 associated 
with surgical changes visualized on both sequences.  Neurofibro-

mas are demonstrated by arrows (↙) and myelomalacia by (×).

Citation: Maurice C., et al. “Everolimus Efficacy in the Treatment of Neurofibromatosis Type 1". Acta Scientific Neurology 3.2 (2020): 15-17.



17

Everolimus Efficacy in the Treatment of Neurofibromatosis Type 1

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: https://www.actascientific.com/
Submit Article: https://www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

The authors have no disclosure.

Disclosures

Bibliography
1. JR Leonard, RE Ferner, N Thomas, DH Gutmann. “Cervical 

Cord Compression from Plexiform Neurofibromas in Neuro-
fibromatosis 1”. Journal of Neurology, Neurosurgery, and Psy-
chiatry 78.12 (2007): 1404-1406. 

2. M Güler, T Aydin, E Poyraz. “Neurofibromatosis 1 with Inva-
sive Spinal Cord Compression (Case Report)”. African Journal 
of Pharmacy and Pharmacology 7.24 (2013): 1615-1618. 

3. A Cérange, J Zeller, S Rostaing-Rigattieri, P Brugières, JD De-
gos, J Revuz, P Wolkenstein. “Neurological Complications of 
Neurofibromatosis Type 1 in Adulthood”. Brain 122.3 (1999): 
473-481. 

4. F Wu, L Zhang, Z Liu, Y Sun, F Li, S Wang, F Wei. “Cervical Neu-
rofibromatosis with Tetraplegia: Management by Cervical 
Suspensory Traction”. Spine 37.14 (2012): E858. 

5. S Garg, H Hosalkar, JP Dormans. “Quadriplegia in a 10 Year-
Old Boy Due to Multiple Cervical Neurofibromas”. Spine 28.17 
(2003): E339. 

6. FB Sarica, M Cekinmez, K Tufan, B Erdoğan, O Sen, MN 
Altinörs. “A Rare Case of Massive NF1 with Invasion of Entire 
Spinal Axis by Neurofibromas: Case Report”. Turkish Neuro-
surgery 18.1 (2008): 99-106.

7. PJ Houghton. “Everolimus”. Clinical Cancer Research: An Of-
ficial Journal of the American Association for Cancer Research 
16.5 (2010): 1368-1372. 

8. M Showkat, MA Beigh, KI Andrabi. “MTOR Signaling in Protein 
Translation Regulation: Implications in Cancer Genesis and 
Therapeutic Interventions”. Molecular Biology International 
(2014). 

9. JC Yao, MH Shah, T Ito., et al. “Everolimus for Advanced Pan-
creatic Neuroendocrine Tumors”. New England Journal of 
Medicine 364.6 (2011): 514-523. 

10. S Buti, A Leonetti, A Dallatomasina, M Bersanelli. “Everolimus 
in the Management of Metastatic Renal Cell Carcinoma: An 
Evidence-Based Review of Its Place in Therapy”. Core Evidence 
11 (2016): 23-36. 

11. DN Franz, E Belousova, S Sparangana, E Bebin, M Frost, R Ku-
perman., et al. “Everolimus for Subependymal Giant Cell Astro-
cytoma in Patients with Tuberous Sclerosis Complex: 2-Year 
Open-Label Extension of the Randomised EXIST-1 Study”. The 
Lancet Oncology 15.13 (2014): 1513-1520. 

12. JK Capal and DN Franz. “Profile of Everolimus in the Treatment 
of Tuberous Sclerosis Complex: An Evidence-Based Review of 
Its Place in Therapy”. Neuropsychiatric Disease and Treatment 
12 (2016): 2165-2172. 

13. D Osorio, A Filatov, M Hagiwara., et al. “Tr-13 effects Of Evero-
limus On Meningioma Growth In Patients With Neurofibroma-
tosis Type 2”. Neuro-Oncology 17.3 (2015): 39. 

14. B Korf. “MEK Inhibitor PD-0325901 Trial in Adolescents and 
Adults with NF1 (MEK Inhibitor)”. U.S. National Library of 
Medicine. WI176190. (2017). 

Citation: Maurice C., et al. “Everolimus Efficacy in the Treatment of Neurofibromatosis Type 1". Acta Scientific Neurology 3.2 (2020): 15-17.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095617/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2095617/
https://www.researchgate.net/publication/269677620_Neurofibromatosis_1_with_invasive_spinal_cord_compression_case_report
https://www.researchgate.net/publication/269677620_Neurofibromatosis_1_with_invasive_spinal_cord_compression_case_report
https://www.researchgate.net/publication/269677620_Neurofibromatosis_1_with_invasive_spinal_cord_compression_case_report
https://www.ncbi.nlm.nih.gov/pubmed/10094256
https://www.ncbi.nlm.nih.gov/pubmed/10094256
https://www.ncbi.nlm.nih.gov/pubmed/10094256
https://www.ncbi.nlm.nih.gov/pubmed/10094256
https://www.ncbi.nlm.nih.gov/pubmed/22343273
https://www.ncbi.nlm.nih.gov/pubmed/22343273
https://www.ncbi.nlm.nih.gov/pubmed/22343273
https://www.ncbi.nlm.nih.gov/pubmed/12973159
https://www.ncbi.nlm.nih.gov/pubmed/12973159
https://www.ncbi.nlm.nih.gov/pubmed/12973159
https://www.ncbi.nlm.nih.gov/pubmed/18382989
https://www.ncbi.nlm.nih.gov/pubmed/18382989
https://www.ncbi.nlm.nih.gov/pubmed/18382989
https://www.ncbi.nlm.nih.gov/pubmed/18382989
https://www.ncbi.nlm.nih.gov/pubmed/25505994
https://www.ncbi.nlm.nih.gov/pubmed/25505994
https://www.ncbi.nlm.nih.gov/pubmed/25505994
https://www.ncbi.nlm.nih.gov/pubmed/25505994
https://www.nejm.org/doi/full/10.1056/NEJMoa1009290
https://www.nejm.org/doi/full/10.1056/NEJMoa1009290
https://www.nejm.org/doi/full/10.1056/NEJMoa1009290
https://www.ncbi.nlm.nih.gov/pubmed/27621699
https://www.ncbi.nlm.nih.gov/pubmed/27621699
https://www.ncbi.nlm.nih.gov/pubmed/27621699
https://www.ncbi.nlm.nih.gov/pubmed/27621699
https://www.ncbi.nlm.nih.gov/pubmed/25456370
https://www.ncbi.nlm.nih.gov/pubmed/25456370
https://www.ncbi.nlm.nih.gov/pubmed/25456370
https://www.ncbi.nlm.nih.gov/pubmed/25456370
https://www.ncbi.nlm.nih.gov/pubmed/25456370
https://www.ncbi.nlm.nih.gov/pubmed/27601910
https://www.ncbi.nlm.nih.gov/pubmed/27601910
https://www.ncbi.nlm.nih.gov/pubmed/27601910
https://www.ncbi.nlm.nih.gov/pubmed/27601910
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4482947/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4482947/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4482947/
https://clinicaltrials.gov/ct2/show/NCT02096471
https://clinicaltrials.gov/ct2/show/NCT02096471
https://clinicaltrials.gov/ct2/show/NCT02096471

	_GoBack

