
Orbital Neurogenic Tumors:    
An Eye Care Service Experience in Turkey 

Berkay Kızıltaş 1

, Sibel Özdoğan 2 

1 Department of Ophthalmology, Adana City Training and Research Hospital, University of Health Sciences, Adana, Türkiye 

2 Department of Ophthalmology, Dr. Abdurrahman Yurtaslan Oncology T&R Hospital, University of Health Sciences, Ankara, Türkiye

1. Introduction

Approximately 10% of all orbital tumors are primary neural tu-
mors. Neurogenic tumors develop from cells such as leptomenin-
geal, schwann, ganglion, and melanocytes; they begin in the neural 
crest and neuroectoderm. Optic nerve/meningeal tumors ac-
counted for 8% of all lesions in a retrospective case series of orbital 
tumors, while peripheral nerve tumors made up 2% of the 
cases1.Meningiomas, optic nerve gliomas, neurofibromas, schwan-
nomas, malignant peripheral nerve sheath tumors, and granular cell 
tumors are among the various tumor types. Benign or malignant op-
tic nerve gliomas and optic nerve sheath meningiomas are examples 
of optic nerve tumors.     Neurofibromas, schwannomas, granular cell 
tumors, and malignant peripheral nerve sheath tumors are exam- 
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ples of peripheral nerve tumors in the orbit. All of these neural tu-
mors are space occupying lesions that typically present with gradual 
vision loss and proptosis2. In this study, it was aimed  to assess the 
clinical, pathological, and therapeutic outcomes of individuals with 
neurogenic tumors. 

2. Materials and methods

This study included 23 patients with orbital neurogenic tumor 
(ONT) who were admitted to the ophthalmology department of  Dr. 
Abdurrahman Yurtaslan Oncology T&R Hospital between January 
2008 and January 2020. Approval for the study was obtained from 
the ethics committee of the hospital. Age, gender, clinical findings, 
tumor location, pathological diagnosis, course of treatment, and 
prognosis were all assessed retrospectively for each patient. A thor-
ough eye exam was done prior to treatment. Radiological techniques 
like magnetic resonance imaging (MRI) and computed tomography 
(CT), the location, size, and relationship of the tumor to the sur-
rounding tissues were assessed. For a conclusive diagnosis, most 
patients underwent biopsies. 

Aim: This study aimed to evaluate the clinical and pathological features and treatment outcomes of neurogenic 

tumors developing in the orbit. 

Methods: A retrospective study was conducted on the medical records of 23 patients diagnosed with orbital 

neurogenic tumors between 2008 and 2020 in the ophthalmology clinic. Clinicopathologic features and treatment 

results of this patient group were evaluated. 

Results: Twenty-three patients, mean (SD) age 33.34±20.18 (min-max 4-60) years, were included in this study. 

Mean follow-up time was 56.7±42.7 (min-max 9-120) months. At the time of presentation, 15 (65%) patients had 

proptosis, eight (35%) patients had strabismus and reduced vision. Histopathologic diagnosis was made after 

lateral orbitotomy through the skin in 16 patients (69.5%) and medial orbitotomy through the conjunctiva in 4 

patients (17.4%). Nine (39.1%) of the orbital neurogenic tumors were diagnosed as meningiomas based on 

histological and clinical findings, eight (34.8%) as optic nerve gliomas, and the other six (26%) as peripheral nerve 

origin tumors. Four (44.5%) of the meningiomas originated from the sphenoid wing, and five (55.5%) from the 

optic nerve sheath. As a treatment modality, external radiotherapy was administered to fifteen patients (65.2%), 

cyberknife radiosurgery to one patient (4.3%), chemotherapy to one patient (4.3%), and exenteration surgery to 

one patient (4.3%). 

Conclusions:  According to our study, meningioma, optic nerve glioma, and peripheral nerve sheath tumors were 

the most frequent neurogenic tumors of the orbit. With the treatments applied, survival and the visual prognosis 

were satisfactory. 
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2.1. Statistical analysis 

    Statistical analyses were made using with IBM SPSS 19.0 for Win-
dows Statistical software (SPSS, Chicago, IL). Frequency and per-
centage were used to represent categorical variables. The numerical 
variables were represented as min-max and mean±standard devia-
tion (SD). 
 

3. Results 
 

The mean age of the patients was 33.34±20.18 (min-max 4-60) 
years. Of the patients, eight (34.8%) were men and 15 (65.2%) were 
women. The right eye was affected in 14 patients (60.9%) and the 
left eye in 9 patients (39.1%). The mean follow-up period of the pa-
tients was 56.7±42.7 (min-max 9-120) months. Table 1 shows the 
symptoms and examination findings of the patients. 
Of the patients, 20 (87%) underwent surgery for diagnosis and 
treatment. Three patients (13%) were diagnosed without surgery 
using imaging techniques. Lateral orbitotomy was performed if the 
mass localization was intraconal and lateral to the optic nerve, and 
medial orbitotomy was performed through the skin or conjunctiva 
if the mass was medially localized. 16 (69.5%) patients underwent 
lateral orbitotomy through the skin and 4 (17.4%) patients under-
went medial orbitotomy through the conjunctiva. Nine patients 
(39.1%) underwent incisional biopsy, ten patients (43.4%) under-
went total excisional biopsy, and one patient (4.3%) underwent 
subtotal excisional biopsy, depending on the mass's location and 
characteristics. 
Figure 1 illustrates the distribution of orbital neurogenic tumors ac-
cording to imaging and biopsy reports. Of the meningiomas, 4 
(44.5%) were sphenoid wing meningiomas and 5 (55.5%) were op-
tic nerve sheath meningiomas. Out of all the peripheral nerve tu-
mors, plexiform neurofibroma 1 (16.7%), olfactory neuroblastoma 
1 (16.7%), and schwannomas (66.6%) accounted for 4 of the tu-
mors. Three patients (13%) had an associated type-1 neurofibroma-
tosis (NF-1). One (4.3%) patient with NF-1 had plexiform neurofi-
broma, and two (8.7%) had optic nerve gliomas. 
Fifteen patients (65.2%) received external radiation, one patient 
(4.3%), underwent cyberknife radiosurgery, and one patient (4.3%) 
received chemotherapy. The patient with olfactory neuroblastoma 
underwent exenteration because of their severe proptosis, large and 
diffuse localization of the mass, and lack of light sensation. 
The patients pre- and post-treatment visual acuity varied from per-
ception (-) to 5/10. A significant improvement in visual acuity was 
defined as a two line or greater increase in Snellen visual acuity fol-
lowing treatment. After treatment, 11 (48%) of the patients' visual 
acuity could be monitored. As a result, following treatment, two pa-
tients (9%), and nine patients (39%) reported decreased visual acu-
ity. Two patients with sphenoid wing meningioma experienced re-
currences during the follow-up period, but no deaths occurred. 
 
 

 
Symptoms and examination findings of the patients 

 

Symptoms and examination findings Number of patients (%) 

Symptoms  
Proptosis 15 (65,2) 

Visual impairment 6 (26,1) 

Strabismus 2 (8,7) 

Examination findings  
Optic atrophy 8 (34,8) 

Optic disc edema 4 (17,4) 

 

 

 

 

 
Distribution of orbital neurogenic tumors 

 

 
 
 

     

4. Discussions 
 
    Consistent with the previous reports of Shields1 (37.5%) and 
Kızıltunç 3 (25.7%), optic nerve glioma was the most common neu-
rogenic tumor in the orbit in this study (34.8%), followed by optic 
nerve sheath meningioma (21.7%) and sphenoid wing meningioma 
(17.4%). Similar rates to our study were also reported by Shields et 
al.1 for optic nerve sheath meningioma in the second most common 
tumor (22.6%) and sphenoid wing meningioma in the third most 
common tumor (18.7%). The study revealed that the prevalence of 
schwannoma was 17.4%, whereas the rates of plexiform neurofi-
broma (4.3%) and olfactory neuroblastoma (4.3%) were found to 
be equal. Schwannoma (10.9%), plexiform neurofibroma (3.1%), 
and isolated neurofibroma (1.5%) were reported by Shields et al.1. 
Kızıltunç et al. reported schwannoma (17.1%) and optic nerve 
sheath meningioma (17.1%) as the second most common tumor. In 
addition to perisellar meningioma (3%), they also reported sphe-
noid wing meningioma (14.3%), plexiform neurofibroma (11.4%), 
isolated neurofibroma (5.7%), and ectopic meningioma (5.7%) 3. 
    Meningioma, schwannoma, and isolated neurofibroma are more 
common in adulthood, while optic nerve glioma and plexiform neu-
rofibroma are more common in childhood 4. The average age of pa-
tients with plexiform neurofibroma was 7 years, while the average 
age of patients with optic nerve glioma was 9 years (4–16). In adults, 
the mean age of orbital neurogenic tumors was 51 years for olfac-
tory neuroblastoma, 47 years (40-52) for schwannoma, and 49 
years (42-60) for meningioma. 
Imaging methods are typically used to assess the diagnosis of optic 
nerve tumors, however certain tumor types may make the diagnosis 
more difficult 3.In our study, all 9 cases of meningioma were identi-
fied through biopsy, compared to 3 of the 8 patients with optic nerve 
glioma who were identified through imaging methods. 
    Gliomas of the optic nerve that affect children are known as juve-
nile pilocytic astrocytomas and are typically benign. Nonetheless, 
adult cases of malignant glioblastoma, a type of optic nerve glioma, 
are possible. With a median age of five years and a clinical presenta-
tion that can occur anywhere from eight months to 38 years of age, 
90% of optic nerve gliomas are diagnosed within the first two dec-
ades of life. Females account for 60% of cases of these lesions, which 
are typically unilateral and clinically manifest as unilateral painless 
visual loss, proptosis, optic disc edema, or optic atrophy 5-6. Alt-
hough sporadic in most cases, 10-70% of patients diagnosed with 
juvenile pilocytic astrocytomas have been reported to be associated 
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with neurofibromatosis type 1 (NF-1). NF-1 is typically linked to bi-
lateral optic nerve gliomas7-8.NF-1-related tumors typically grow 
slowly, but sporadic tumors typically progress quickly and manifest 
clinically. Since the chiasm is involved in more than half of the tu-
mors, bilateral visual field defects may be observed9–11. Each pa-
tient's response to treatment for optic nerve glioma is unique due to 
the tumor's variable growth pattern. While some tumors show rapid 
or slow growth patterns for many years, others remain stable for 
years and do not grow at all9. 
Surgery, chemotherapy, external radiation, and follow-up are all 
part of the treatment. 
    If an advanced proptosis, progressive loss of visual acuity, or an 
increase in tumor size is found during MRI follow-up, treatment of 
gliomas should be considered. Otherwise, follow-up is advised if the 
tumor size does not grow or progress. When a patient's tumor re-
sults in severe proptosis and deformity, severe visual loss, or severe 
keratopathy from lagophthalmos, surgery is performed to reduce 
the tumor2. 
    Chemotherapy may be the preferred course of treatment for pedi-
atric patients in order to prevent side effects from radiation. Chem-
otherapy combined with vincristine and carboplatin is typically re-
garded as first-line therapy. This treatment does not raise the risk 
of treatment-related death or secondary cancer, and it offers about 
70% progression-free survival. About 40% of patients experience 
hypersensitivity reactions to carboplatin, which is the primary side 
effect. Additional regimens for chemotherapy consist of te-
mozolomide, cisplatin/etoposide, and thioguanine/ procar-ba-
zine/CCNU/vincristine (TPCV). Although these regimens have com-
parable survival rates, they should not be used in NF-1 patients due 
to the increased risk of secondary leukemia12-13. 
    When chemotherapy is not an option for older children with re-
fractory disease, external radiotherapy is advised. The goals of this 
treatment are to stop the tumor from growing larger and to avoid 
vision loss. There could be adverse effects on the central nervous 
system. In order to reduce the radiation dose to nearby structures, 
more advanced radiation therapy techniques have been developed. 
Conformal therapy, proton beam radiation therapy, fractionated 
stereotactic radiation therapy, and stereotactic radiosurgery (using 
a Gamma Knife) are some of these techniques13-14. It has been 
demonstrated that the VEGF inhibitor bevacizumab is useful in ei-
ther halting or reducing the growth of optic nerve gliomas. It has 
been documented that bevacizumab is used both alone and in com-
bination with other medications like irinotecan or vinblastine15. In-
hibitors of the mitogen-activated protein kinase (MAPK) pathway 
are one class of molecularly targeted treatment that specifically tar-
gets the development and spread of cancer cells. With a specific fo-
cus on the MAPK pathway—which is hyperactive in certain cancer 
types—these treatments aim to slow the spread of cancer cells. The 
growth and division of cells depend on this pathway. Trametinib is 
the most commonly used MAPK inhibitor at the moment, but nu-
merous other options are presently undergoing clinical trials12-14. 
Eight patients with optic nerve gliomas were included in our study; 
one patient underwent chemotherapy, one patient underwent 
Gamma Knife radiosurgery, and six patients underwent external ra-
diotherapy. The survival rate was 100% and there was no recur-
rence.  
    Rare benign tumors of the central nervous system are called optic 
nerve sheath meningiomas (ONSM). Their location is crucial for the 
patient because the tumor can directly impact the visual pathway 
and cause severe vision loss, despite their slow but progressive 
growth16–18. These are often more prevalent in women in their mid-
dle years. They are rare, but can occur in children, though they are 
usually more aggressive. Ninety-five percent of ONSMs are unilat-

eral. Patients diagnosed with type 2 neurofibromatosis may experi-
ence rare bilateral tumors. The gradual, painless, and progressive 
loss of vision in the affected eye is the hallmark of ONSM's natural 
course. This tumor can cause total blindness if treatment is not re-
ceived19–20. Because of the tumor's close proximity to the optic 
nerve, it is challenging to remove the entire tumor without experi-
encing further complications or aftereffects. For this reason, the 
management of this condition is still deemed controversial. When a 
patient's vision is stable or good, especially when they have central 
visual acuity of 20/50 or better, observation is a suitable course of 
treatment. These patients receive close monitoring and are sub-
jected to a thorough examination that includes optical coherence to-
mography of the papillary retinal nerve fibers and visual field21-22. 
Tumor follow-up with MRI is recommended every year18,23. 
    On the other hand, in cases of disfiguring proptosis with markedly 
diminished visual function or intracranial spread, surgical resection 
might be warranted. ONSM can be treated if the tumor is contained 
within the orbit and the affected eye lacks feeling in light. However, 
some surgeons recommend surgical excision of the tumor to stop it 
from spreading to other areas. The tumor and nerve should be re-
moved if the eye is light-sensitive and there is intracranial spread. 
According to some authors, surgical intervention should be the first 
line of treatment because it can partially reverse existing visual im-
pairment as well as stop the disease's progression and lower the 
risk of future vision loss24. It has been demonstrated that the re-
cently suggested transnasal endoscopic optic nerve decompression 
can, in certain circumstances, stabilize the condition and enhance 
visual acuity25-26. 
    For many years, conventional radiation has been used both before 
and after surgery, and it has been noted that the treatment affects 
the preservation of visual acuity17,27. 
Recently, surgery has been replaced with stereotactic radiotherapy 
(STR). Since STR provides the right amount of radiation to the tumor 
locally, it has become the method of choice in cases of reduced visual 
function. Risks of radiation-induced optic neuropathy or retinopa-
thy are frequent28.  
    In our study, 5 patients with optic nerve sheath meningioma were 
treated with external radiotherapy. Visual acuity was stable and no 
recurrence was observed during a mean follow-up period of 27 
months (15-72 months). 
    About 18% of all intracranial meningiomas are sphenoidal wing 
meningiomas. Because of its unique anatomical location in the sphe-
noid bone, the tumor's nature frequently involves periorbital tissue 
and bones. On imaging, hyperosteosis is frequently observed29-30. 
Because it is difficult to restore the dura mater and bony structure 
while maintaining key anatomical structures like the optic nerve, oc-
ulomotor nerve, trigeminal nerve, or internal carotid artery, surgical 
resection of sphenoid wing meningioma is technically difficult31–32. 
Recurrence after surgery is frequent. Treatment approaches include 
postoperative STR and maximal safe resection33. 
Individuals who have small tumors without any symptoms and cav-
ernous sinus meningiomas can undergo annual or biannual close 
observation. Serial imaging with brain MRI is usually recommended 
as part of the follow-up. 
    Adjuvant therapies may be necessary in cases of incompletely re-
sected meningiomas as well as atypical or malignant meningiomas 
in order to lower the recurrence rate. Patients with anaplastic men-
ingioma who receive bevacizumab, a type of chemotherapy that tar-
gets molecular changes of vascular endothelial growth factor, fol-
lowing surgical resection and radiation therapy have demonstrated 
successful tumor regression34. Four sphenoid wing meningioma pa-
tients in our study had stereotactic radiotherapy after surgery to re-
duce the tumor. While the visual acuities of the other patients re-
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ceiving stereotactic radiotherapy remained stable, the visual acui-
ties of the other two patients showed a decline. Recurrences oc-
curred in two patients. 
    Although they are uncommon in the orbit, peripheral nerve 
sheath tumors (PNST) account for 2% of all orbital neoplasms. Of 
these, 50% of the tumors are schwannomas, which are the most 
prevalent type. Neurilemmomas, or Schwannomas, are benign, 
slowly growing encapsulated tumors that originate from the 
Schwann cells in the peripheral nerve sheath. Most adults who ex-
perience it are between the ages of 30 and 70. In addition to the oc-
ulomotor, trochlear, and abducens nerve branches, orbital schwan-
nomas also commonly originate from sympathetic and parasympa-
thetic fibers, as well as the trigeminal nerve's frontal branch. The 
genesis of orbital schwannomas elucidates their predominant dis-
tribution in the supraorbital domain35. 
    The preferred course of treatment is complete surgical resection. 
Even though the capsule is extremely thin, especially in tumors with 
cystic degeneration, the recurrence rate is almost nonexistent in the 
absence of a capsular breach. Restrictions on eye movement and 
permanent reduction in visual acuity have been reported; these de-
pend on the surgical technique, tumor location, and degree of dis-
section. To assess recurrence, repeat MRIs performed over an ex-
tended period of time are advised36. 
All four of the patients in our study had total excision, and there was 
no sign of recurrence. 
    Singular, diffuse, and plexiform neurofibromas are further classi-
fications for neurofibromas. With the exception of pleural neurofi-
bromas, which are diagnosed in half of cases between the ages of 1 
and 5, the majority of benign PNSTs affect adults between the ages 
of 20 and 60. No racial or gender predisposition exists. 90% of sin-
gular orbital PNSTs are not associated with NF-1, despite neurofi-
bromas being linked to it. Benign PNSTs are typically slow-growing, 
non-invasive tumors whose genesis is primarily determined by 
where they are located in the orbit. Granular cell tumors are another 
type of benign nerve tumor that can develop in the orbit and are de-
rived from peripheral nerve tissue2. 
    It is uncommon for neurofibromas to transform malignantly. Plex-
iform neurofibromas can be challenging to completely remove due 
to their high vascular and infiltrative nature. Tumor reduction tech-
niques can be used on kids who are susceptible to amblyopia. It is 
recommended to remove isolated benign neurofibromas com-
pletely without causing any damage to the capsule37. 
In our study, the patient with plexiform neurofibroma underwent 
subtotal excision with mass reduction; during follow-up, no malig-
nant transformation was found. Due to the olfactory neuroblastoma 
patient's large and diffuse localization of the mass, advanced prop-
tosis, and lack of light sensation, exenteration was performed. 
   In summary, ONT is not an uncommon condition, and its manifes-
tations can vary based on the kind and location of the tumor. During 
follow-up, patients' radiological and clinical findings should be care-
fully assessed. If in doubt, a biopsy ought to be done to get an accu-
rate diagnosis1. Follow-up, external radiation therapy, and chemo-
therapy should all be part of the treatment plan for optic nerve glio-
mas and optic nerve sheath meningiomas, respectively. External ra-
diation therapy and maximally safe resection are the recommended 
treatments for sphenoidal wing meningiomas. For well-circum-
scribed peripheral nerve sheath tumors, subtotal excision is recom-
mended, whereas total excision is advised for infiltrative tumors2. 
After receiving the right care, the prognosis for survival and vision 
is satisfactory. 
  

Statement of ethics 
    This study was conducted in accordance with the ethical princi-
ples of the Declaration of Helsinki and was approved by University 

of Health Sciences, Dr. Abdurrahman Yurtaslan Oncology T&R 
Hospital 2016. 
 

Conflict of interest statement 
    Author declare that they have no financial conflict of interest with 
regard to the content of this report. 
 

Funding source 
    The authors received no financial support for the research, 
authorship, and/or publication of this article. 
 

References 

 
1.Shields JA, Shields CL, Scartozzi R. Survey of 1264 patients with orbital 
tumors and simulating lesions: the 2002 Montgomery Lecture, part 1. 
Ophthalmology.2004; 111: 997-1008. 
https://doi.org/10.1016/j.ophtha.2003.01.002 
2.Ghassibi MP,Ulloa-Padilla JP,Dubovy SR. Neural Tumors of the Orbit-What 
Is New? Asia-Pac J Ophthalmol 2017; 6: 273-82  
3.Kızıltunç PB, Gündüz K,Erden E. Orbita Nörojenik Tümörlerinin Klinik ve 
Tedavi Özellikleri.Turk J Ophthalmol 2013; 43: 335-9 
https://doi.org/10.4274/tjo.60252 
4.Cantore WA. Neural orbital tumors.Curr Opin Ophthalmol. 2000; 11: 367-
71 
https://doi.org/10.1097/00055735-200010000-00014 
5. Robert-Boire V, Rosca L, Samson Y, et al. Clinical Presentation and 
Outcome of Patients with Optic Pathway Glioma. Pediatr Neurol. 2017 Oct; 
75: 55-60. 
https://doi.org/10.1016/j.pediatrneurol.2017.06.019 
6. Beres SJ, Avery RA. Optic pathway gliomas.J Pediatr Neurol 2017; 15: 15-
24. 
https://doi.org/10.1016/j.spen.2017.04.006 
7. Campen CJ, Gutmann DH. Optic Pathway Gliomas in Neurofibromatosis 
Type 1. J Child Neurol. 2018 Jan; 33(1): 73-81. 
https://doi.org/10.1177/0883073817739509 
8.Siwá A, Autrata R, Vejmělková K, et al. Neurofibromatosis Type 1 And Optic 
Pathway Glioma. Cesk Slov Oftalmol 2019 Winter; 75(4): 200-08. 
https://doi.org/10.31348/2019/4/4 
9. de Blank PMK, Fisher MJ, Liu GT, et al. Optic pathway gliomas in 
neurofibromatosis type 1: an update: surveillance, treatment indications, 
and biomarkers of vision.J Neuroophthalmol 2017; 37(suppl. 1): 23-32. 
https://doi.org/10.1097/WNO.0000000000000550 
10.Wan MJ,Ullrich NJ,Manley PE,et al.Long-term visual outcomes of optic 
pathway gliomas in pediatric patients without neurofibramatosis type 1.J 
Neurooncol.2016 Aug; 129(1): 173-8. 
https://doi.org/10.1007/s11060-016-2163-4 
11.Kinori M, Armarnik S, Listernick R, et al.Neurofibromatosis Type 1-
Associated Optic Pathway Glioma in Children: A Follow-Up of 10 Years or 
More Am J Ophthalmol. 2021 Jan: 221: 91-6. 
https://doi.org/10.1016/j.ajo.2020.03.053 
12. Irshad K, Huang YK, Rodriguez P,et al. The Neuroimmune Regulation and 
Potential Therapeutic Strategies of Optic Pathway Glioma. Brain Sci.2023 
Oct; 13(10): 1424 
https://doi.org/10.3390/brainsci13101424 
13. Bello SD,Martinuzzi D,Tereshko Y,et al. The Present and Future of Optic 
Pathway Glioma Therapy. Cells.2023 Oct; 12(19): 2380. 
https://doi.org/10.3390/cells12192380 
14.Farazdaghi MK,Katowitz WR, Avery RA.Current treatment of optic nerve 
gliomas Curr Opin Ophthalmol.2019 Sep; 30(5): 356-63. 
https://doi.org/10.1097/ICU.0000000000000587 
15. Hwang EI, Jakacki RI, Fisher MJ, et al. Long-term efficacy and toxicity of 
bevacizumab-based therapy in children with recurrent low-grade gliomas. 
Pediatr Blood Cancer. 2013 May; 60(5): 776-82 
https://doi.org/10.1002/pbc.24297 
16.Shaikh M, Khera P, Yadav T, et al. Dural Ectasia of the Optic Nerve:A Rare 
Presentation in Neurofibromatosis Type I. J Neurosci Rural Pract. 2019 Apr-
Jun; 10(2): 349-51 
https://doi.org/10.4103/jnrp.jnrp_232_18 
17. Kheir V, Faouzi M, Borruat FX. Visual Outcomes of Fractionated 
Radiotherapy in Optic Nerve Sheath Meningioma: A Retrospective Study. 
Klin Monbl Augenheilkd. 2019 Apr; 236(4): 526-9. 
https://doi.org/10.1055/a-0828-7335 
 

 
501

https://doi.org/10.1016/j.ophtha.2003.01.002
https://doi.org/10.4274/tjo.60252
https://doi.org/10.1097/00055735-200010000-00014
https://doi.org/10.1016/j.pediatrneurol.2017.06.019
https://doi.org/10.1016/j.spen.2017.04.006
https://doi.org/10.1177/0883073817739509
https://doi.org/10.31348/2019/4/4
https://doi.org/10.1097/WNO.0000000000000550
https://doi.org/10.1007/s11060-016-2163-4
https://doi.org/10.1016/j.ajo.2020.03.053
https://doi.org/10.3390/brainsci13101424
https://doi.org/10.3390/cells12192380
https://doi.org/10.1097/ICU.0000000000000587
https://doi.org/10.1002/pbc.24297
https://doi.org/10.4103/jnrp.jnrp_232_18
https://doi.org/10.1055/a-0828-7335


Kızıltaş & Özdoğan  Volume 6 Issue 3 2023 https://dergipark.org.tr/en/pub/jocass   

 

  
18. Pandit R, Paris L, Rudich DS, et al. Long-term efficacy of fractionated 
conformal radiotherapy for the management of primary optic nerve sheath 
meningioma. Br J Ophthalmol. 2019 Oct; 103(10): 1436-40. 
https://doi.org/10.1136/bjophthalmol-2018-313135 
19. Furdová A, Babál P, Kobzová D. Optic nerve orbital meningioma. Cesk 
Slov Oftalmol. 2018 Spring; 74(1): 23-30. 
https://doi.org/10.31348/2018/1/4-1-2018 
20. Parker RT, Ovens CA, Fraser CL, et al. Optic nerve sheath meningiomas: 
prevalence, impact, and management strategies. Eye Brain. 2018; 10: 85-99. 
https://doi.org/10.2147/EB.S144345 
21. Sibony P, Strachovsky M, Honkanen R, et al. Optical coherence 
tomography shape analysis of the peripapillary retinal pigment epithelium 
layer in presumed optic nerve sheath meningiomas. J Neuroophthalmol. 
2014 Jun; 34(2): 130-6 
https://doi.org/10.1097/WNO.0000000000000107 
22.Loo JL, Tian J, Miller NR, et al. Use of optical coherence tomography in 
predicting post-treatment visual outcome in anterior visual pathway 
meningiomas. Br J Ophthalmol. 2013 Nov; 97(11): 1455-8. 
https://doi.org/10.1136/bjophthalmol-2013-303449 
23. Hénaux PL, Bretonnier M, Le Reste PJ, et al. Modern Management of 
Meningiomas Compressing the Optic Nerve: A Systematic Review. World 
Neurosurg. 2018 Oct; 118: e677-86. 
https://doi.org/10.1016/j.wneu.2018.07.020 
24. Rassi MS, Prasad S, Can A, et al. Prognostic factors in the surgical 
treatment of intracanalicular primary optic nerve sheath meningiomas. J 
Neurosurg. 2018 Sep 21; 131(2): 481-8. 
https://doi.org/10.3171/2018.4.JNS173080 
25. Maza G, Subramaniam S, Yanez-Siller JC, et al. The Role of Endonasal 
Endoscopic Optic Nerve Decompression as the Initial Management of 
Primary Optic Nerve Sheath Meningiomas. J Neurol Surg B Skull Base. 2019 
Dec; 80(6): 568-76 
https://doi.org/10.1055/s-0039-1677689 
26. Hunt PJ, DeMonte F, Tang RA,et al. Surgical Resection of an Optic Nerve 
Sheath Meningioma: Relevance of Endoscopic Endonasal Approaches to the 
Optic Canal. J Neurol Surg Rep. 2017 Apr; 78(2): e81-e85. 
https://doi.org/10.1055/s-0037-1600897 
27. Sasano H, Shikishima K, Aoki M, et al. Efficacy of intensity-modulated 
radiation therapy for optic nerve sheath meningioma. Graefes Arch Clin Exp 
Ophthalmol. 2019 Oct; 257(10): 2297-306. 
https://doi.org/10.1007/s00417-019-04424-w 
28. Ratnayake G, Oh T, Mehta R, et al. Long-term treatment outcomes of 
patients with primary optic nerve sheath meningioma treated with 
stereotactic radiotherapy. J Clin Neurosci. 2019 Oct; 68: 162-67. 
https://doi.org/10.1016/j.jocn.2019.07.005 
29. Honig S, Trantakis C, Frerich B, et al .Meningiomas involving the sphenoid 
wing outcome after microsurgical treatment--a clinical review of 73 cases. 
Cent Eur Neurosurg 2010; 71 : 189-98. 
https://doi.org/10.1055/s-0030-1261945 
30. Talacchi A, Hasanbelliu A, D'Amico A,et al. Long-term follow-up after 
surgical removal of meningioma of the inner third of the sphenoidal wing: 
outcome determinants and different strategies. Neurosurg Rev 2020; 43: 
109-17. 
https://doi.org/10.1007/s10143-018-1018-1 
31. Gonen L, Nov E, Shimony N, et al. Sphenoorbital meningioma: surgical 
series and design of an intraoperative management algorithm. Neurosurg 
Rev 2018; 41 : 291-301. 
https://doi.org/10.1007/s10143-017-0855-7 
32. Samadian M, Sharifi G, Mousavinejad SA, et al : Surgical outcomes of 
sphenoorbital en plaque meningioma: a 10-year experience in 57 
consecutive cases. World Neurosurg 2020; 144 : e576-81. 
https://doi.org/10.1016/j.wneu.2020.09.002 
33. Masalha W,Heiland DH,Steiert C,et.al.Management of Medial Sphenoid 
Wing Meningioma Involving the Cavernous Sinus. A Single-Center Series of 
105 Cases Cancers (Basel) 2022 Apr 28;14(9): 2201. 
https://doi.org/10.3390/cancers14092201 
34. Puchner MJA, Hans VH, Harati A, et al. Bevacizumab-induced regression 
of anaplastic meningioma. Ann Oncol. 2010 Dec; 21(12): 2445-6. 
https://doi.org/10.1093/annonc/mdq634 
35. Chen MH, Yan JH.Imaging characteristics and surgical management of 
orbital neurilemmomas.Int J Ophthalmol.2019; 12(7): 1108-15. 
https://doi.org/10.18240/ijo.2019.07.09 
36.Chaskes MB,Rabinowitz MR.Orbital Schwannoma.J Neurol Surg B Skull 
Base. 2020 Aug; 81(4): 376-80. 
https://doi.org/10.1055/s-0040-1713935 

37. Sweeney AR,Gupta D,Keene CD,et al.Orbital peripheral nerve sheath 
tumors.Surv Ophthalmol.2017;62:43-57. 
https://doi.org/10.1016/j.survophthal.2016.08.002 
 

 

 
 
 
 
 
 
 
 

 
502

https://doi.org/10.1136/bjophthalmol-2018-313135
https://doi.org/10.31348/2018/1/4-1-2018
https://doi.org/10.2147/EB.S144345
https://doi.org/10.1097/WNO.0000000000000107
https://doi.org/10.1136/bjophthalmol-2013-303449
https://doi.org/10.1016/j.wneu.2018.07.020
https://doi.org/10.3171/2018.4.JNS173080
https://doi.org/10.1055/s-0039-1677689
https://doi.org/10.1055/s-0037-1600897
https://doi.org/10.1007/s00417-019-04424-w
https://doi.org/10.1016/j.jocn.2019.07.005
https://doi.org/10.1055/s-0030-1261945
https://doi.org/10.1007/s10143-018-1018-1
https://doi.org/10.1007/s10143-017-0855-7
https://doi.org/10.1016/j.wneu.2020.09.002
https://doi.org/10.3390/cancers14092201
https://doi.org/10.1093/annonc/mdq634
https://doi.org/10.18240/ijo.2019.07.09
https://doi.org/10.1055/s-0040-1713935
https://doi.org/10.1016/j.survophthal.2016.08.002



