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ABSTRACT

Background and Aim: Optic pathway glioma (OPG) is a chronic condition that needs a multi-
Article info: disciplinary management strategy. Most of these tumors are observed in the pediatric population
: and the tumor tends to stabilize after the child’s growth. This benign course can be observed
mostly in neurofibromatosis 1 (NF1) patients, which are about half of the pediatric patients.
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Available Online: 13 Jun 2023 : Methods and Materials/Patients: The current literature in PubMed and Scopus databases was
: searched. The recent data regarding OPG and treatment options were reviewed to design this

narrative mini-review.

Results: The brief data extracted from 17 articles, cited in the reference list, were
included in the study.

Conclusion: Chemotherapy is the first and best treatment modality for patients with OPG. It is
more useful at younger ages because it has lower rates of complications and cancer in the future
compared with radiotherapy, the treatment of choice in previous decades for these patients.
However, in recent practice, it has been substituted by chemotherapy because of its serious
adverse effects on the pediatric population. Neurosurgical treatments for OPG are used for three
main purposes, third ventricle obstruction-related hydrocephalus, biopsy, and tissue diagnosis
for cases with an uncertain diagnosis, and tumor decompression due to mass effect on vital
structures. Surgical decompression is not considered the first-line treatment in OPG. It can be used

Keywords: : for patients with progressive exophthalmos with ipsilateral blindness or patients with refractory
Optic pathway glioma (OPG), pain after adjuvant treatment. This short review discusses the main aspects of OPG treatment
Glioma, Third ventriculostomy : modalities.
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Highlights

* Optic pathway gliomas (OPG) is a chronic condition that needs a multi-disciplinary management strategy.
¢ Chemotherapy is the first and best treatment modality for OPG patients.

* Previously, radiotherapy was preferred for treating these patients but recently, it has been replaced by chemo-
therapy.

¢ In OPG patients, radiosurgery can be a novel option.

* Neurosurgical treatments for OPG are used for third ventricle obstruction-related hydrocephalus, biopsy, and tis-
sue diagnosis for cases with an uncertain diagnosis, and tumor decompression due to mass effect on vital structures.

Plain Language Summary

Optic pathway gliomas (OPG) are benign tumors. These tumors are often found in the pediatric population. Accord-
ing to the current experience to treat these lesions, chemotherapy is the best option. Surgery should be reserved for
patients with special conditions. Radiotherapy was used as the main treatment modality in past decades but now it
has been substituted by chemotherapy. Radiosurgery is another novel option for the treatment of these lesions which

should be investigated in future research projects.

1. Introduction

ptic pathway glioma (OPG) is a chronic
condition that needs a multi-disciplinary
management strategy. Most of these tu-
mors are observed in the pediatric popu-
lation and the tumor tends to stabilize after the child’s
growth. This benign course can be observed mostly in
neurofibromatosis 1 (NF1) patients, which are about
half of the pediatric patients. With multi-disciplinary
management, long-term survival is favorable for pedi-
atric patients. For patients with small tumors without
hydrocephalus and patients without visual impairment,
observational management can be the best plan. In-
dications for medical or surgical interventions include
raised (ICP) (intracranial pressure), progressive visual
impairment, and tumor growth during follow-up imag-
ing. Treatment options for these include chemotherapy,
surgical management, and radiotherapy [1, 2].

2. Methods and Materials/Patients

The current literature in PubMed and Scopus databas-
es was searched and all of the recent data on OPG and
its treatment options were used in writing this review.

3. Results

The brief data extracted from 17 articles were entered
into the study. They are cited in the reference list.

4. Discussion
Chemotherapy

Chemotherapy is the first and best treatment modal-
ity for patients suffering OPG. It is more useful at lower
ages because it has fewer complications and less likeli-
hood of future cancer development compared with ra-
diotherapy. Chemotherapy can stabilize the growth of
the tumor and prevent future neurosurgical procedures
and radiotherapy. Various chemotherapy agents have
been used to treat this condition but the most popular
regimen contains vincristine and carboplatin. Chemo-
therapy can be used as a first-line therapy in patients
with visual disturbances. 6-Thioguanine, procarbazine,
and lomustine are also used as chemotherapeutic
agents in these patients [1, 3]. After chemotherapy, vi-
sual acuity (VA) improved or remained stable on 59%
and 61% of children with NF1 and sporadic OPGs, re-
spectively. Sporadic OPGs present more often than NF1-
OPG with progressive disease and associated vision loss
[4]. Following treatment, 72% of children with NF1-OPG
have improved or stable VA, while 74% of children with
sporadic OPG have evidence of visual progression or tu-
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mor [4-6]. Patients should be followed-up with clinical
examinations, visual examination, and neuroimaging.
The interval between follow-ups can be 3 months to 2
years, which can be chosen in a case-by-case manner.
The vital visual examination is VA. For follow-up neuro-
imaging, MRI with contrast-enhanced T1 or T2 can be
obtained [4, 7]. Optic atrophy, various visual symptoms
in primary clinical manifestation, squint, proptosis, and
posterior optic pathway are risk factors for visual dete-
rioration after observation or treatment. NF-1 diagnosis
is a positive predictor factor for visual outcome [8].

Radiotherapy

Radiotherapy was the treatment of choice in past de-
cades for these patients, but in recent practice, chemo-
therapy preferred, due to the serious and unfavorable
effects of radiotherapy on children. Also, a considerable
number of patients with OPG are NF1 cases, who are
more prone to cancers of the central nervous system
(CNS). Radiotherapy should be saved as the last treat-
ment modality for patients in whom previous treatment
modalities have failed. Proton-beam therapy showed
fewer late effects in the pediatric population in recent
studies [3, 9].

Radiosurgery

Radiosurgery is another option that has been used
also in hypothalamic low-grade gliomas after histo-
logical confirmation in recent case studies [10]. In OPG
cases, radiosurgery can be a novel option. In a recent
retrospective cohort, single fraction gamma knife radio-
surgery was used for patients older than 10 years old,
with a tumor located in the orbit, and VA<0.2. In this
study, fractioned gamma knife surgery was used in 2-4
sessions in patients younger than 10 years old, VA>0.2,
or tumors located in the hypothalamic or chiasmatic re-
gion [11]. In another study, 19 patients with OPG with
clinical symptoms of vision loss were treated with gam-
ma knife radiosurgery (GKRS) in three sessions at 12-
hour intervals [12]. Single-session gamma knife surgery
(GKS) was also reported as a safe treatment modality in
another study [13]. Further research is needed on the
safe use of radiosurgery in OPGs.

Surgery

Neurosurgical treatments for OPG are used for three
main purposes, third ventricle obstruction-related hy-
drocephalus, biopsy, and tissue diagnosis for cases with
an uncertain diagnosis, and decompression of tumor
due to mass effect on vital structures [2, 14]. Endoscopic
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third ventriculostomy is a popular treatment modality
in OPG that can be used for dual purposes, biopsy, and
non-communicating hydrocephalus management. Sep-
tostomy should also be considered in all these patients,
which can be useful in case of obstruction of Monro
foramen in future tumor growth. Also, in patients who
intend to undergo ventriculoperitoneal shunting, sep-
tostomy can be helpful for cases with Monro foramen
obstruction and management of the patient with a ven-
triculoperitoneal shunt. Biopsy and tissue diagnosis are
not mandatory in NF1 cases with typical imaging find-
ings but should be considered in patients with NF1 with
atypical imaging findings and non-NF1 patients, before
adjuvant treatment. Various surgical biopsy strategies
exist but endoscopic trans ventricular biopsy is the best
modality due to the high rates of hydrocephalus in these
patients [3, 14]. Chemotherapy is commonly selected as
the first treatment when a tumor progresses, to avoid
adverse effects on cognitive function caused by radia-
tion or other therapies. If progression is associated with
proptosis, and vision is poor/absent in that eye, debulk-
ing surgery should be considered. However, surgery in-
variably results in complete loss of vision in the involved
eye [15-17]. Safe debulking of the exophytic part of the
tumor is the main goal in the surgical management of
these tumors and complete gross resection should be
avoided [3, 14]. Aggressive resection could cause disas-
trous conditions associated with hypothalamic damage
and endocrine and visual impairments. Depending on
the tumor growth pattern, surgical decompression can
be performed with different surgical routes. If the tumor
has a major component in the third ventricle, the inter-
hemispheric trans-callosal or trans-cortical F2 approach
can be used. It is important to leave a peripheral rim of
the tumor to avoid possible hypothalamic damage [1,
18, 19]. In tumors with a considerable lateral exophytic
component, a subfrontal or pterional approach can be
more useful. The subfrontal approach can be more use-
ful in younger patients due to the lower relative volume
of the frontal lobe compared to adults [18, 19]. Endo-
scopic endonasal approaches to sellar and parasellar
pathologies have become more popular in recent years
[20, 21], and OPG management with this approach has
been reported in the literature [22].

5. Conclusion

This short review sought the fundamental aspects of
treatment modalities for OPG. Chemotherapy should
be the first and the main treatment modality in most
patients, surgical decompression should be reserved for
certain situations. Radiosurgery could be an appropriate
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option for these patients but due to limited evidence,
further investigations are needed.

Ethical Considerations
Compliance with ethical guidelines

There were no ethical considerations to be considered
in this research.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Conflict of interest

The author declared no conflict of interest.

References

[1] Wladis EJ, Adamo MA, Weintraub L. Optic nerve gliomas.
Journal of Neurological Surgery. Part B, Skull Base. 2021;
82(1):91-5. [DOI:10.1055/5-0040-1722634] [PMID] [PMCID]

[2] Farazdaghi MK, Katowitz WR, Avery RA. Current treat-
ment of optic nerve gliomas. Current Opinion in Ophthalmol-
ogy. 2019; 30(5):356-63. [DOI:10.1097/1CU.0000000000000587]
[PMID] [PMCID]

[3] Hill CS, Khan M, Phipps K, Green K, Hargrave D, Aquilina
K. Neurosurgical experience of managing optic pathway
gliomas. Child's Nervous System : Chns : Official Journal of
the International Society for Pediatric Neurosurgery. 2021;
37(6):1917-29.  [DOI:10.1007/s00381-021-05060-8]  [PMID]
[PMCID]

[4] Falzon K, Drimtzias E, Picton S, Simmons 1. Visual out-
comes after chemotherapy for optic pathway glioma in chil-
dren with and without neurofibromatosis type 1: Results of
the international society of paediatric oncology (siop) low-
grade glioma 2004 trial UK cohort. Brithish Journal of Oph-
thalmology. 2018; 102(10):1367-71. [DOI:10.1136/bjophthal-
mol-2017-311305] [PMID]

[5] Heidary G, Fisher MJ, Liu GT, Ferner RE, Gutmann DH, Lis-
ternick RH, et al. Visual field outcomes in children treated for
neurofibromatosis type 1-associated optic pathway gliomas:
a multicenter retrospective study. Journal of American As-
sociation for Pediatric Ophthalmology and Strabismus. 2020;
24(6):349.€1-5. [DOI:10.1016/].jaapos.2020.07.013] [PMID]

[6] Wan M], Ullrich NJ, Manley PE, Kieran MW, Goumnerova
LC, Heidary G. Long-term visual outcomes of optic pathway
gliomas in pediatric patients without neurofibromatosis type
1. Journal of Neuro-Oncology. 2016; 129(1):173-8. Available
from: [DOI:10.1007/511060-016-2163-4] [PMID]

H.E S Iranian Journal of
4 NEUROSURGERY

[7] Cassina M, Frizziero L, Opocher E, Parrozzani R, Sorrentino
U, Viscardi E, et al. Optic pathway glioma in type 1 neurofi-
bromatosis: Review of its pathogenesis, diagnostic assess-
ment, and treatment recommendations. Cancers (Basel). 2019;
11(11):1790. [DOI:10.3390/ cancers11111790] [PMID] [PM-
CID]

[8] Azizi AA, Walker DA, Liu JF, Sehested A, Jaspan T, Pemp
B, et al. NF1 optic pathway glioma: Analyzing risk factors
for visual outcome and indications to treat. Neuro-Oncology.
2020; 23(1):100-11. [DOI:10.1093/neuonc/noaal53] [PMID]
[PMCID]

[9] Li PC, Liebsch NJ, Niemierko A, Giantsoudi D, Lessell S,
Fullerton BC, et al. Radiation tolerance of the optic pathway
in patients treated with proton and photon radiotherapy.
Radiotherapy & Oncology. 2019; 131:112-9. [DOI:10.1016/j.
radonc.2018.12.007] [PMID]

[10] Jumah F, Abou-Al-Shaar H, Mallela AN, Wiley CA,
Lunsford LD. Gamma Knife Radiosurgery in the Manage-
ment of Hypothalamic Glioma: A case report with long-
term follow-up. Pediatr Neurosurg. 2022; 57(2):118-26.
[DOI:10.1159/000521732] [PMID]

[11] Ge Y, Zhang Z, Li Y, Lin Y, Zong Y, Liu D. A single-center
treatment experience of gamma knife radiosurgery for op-
tic pathway glioma. BioMed Research International. 2022;
2022:2043515. [DOI:10.1155/2022/2043515] [PMID] [PMCID]

[12] Kazemi F, Azar M, Kazemi F, Hadisinia T, Teymori ], Ge-
raily G. The effect of fractionated gamma knife radiosurgery
on visual acuity in patients with optic nerve tumor. Reports
of Practical Oncology and Radiotherapy : Journal of Greatpo-
land Cancer Center in Poznan and Polish Society of Radiation
Oncology. 2021; 26(6):915-9. [DOI:10.5603/RPOR.a2021.0108]
[PMID] [PMCID]

[13] El-Shehaby AMN, Reda WA, Abdel Karim KM, Emad
Eldin RM, Nabeel AM. Single-session Gamma Knife
radiosurgery for optic pathway/hypothalamic glio-
mas. Journal of Neurosurgery. 2016; 125(Suppl 1):50-7.
[DOL:10.3171/2016.8.GKS161432] [PMID]

[14] Samples DC, Mulcahy Levy JM, Hankinson TC. Neuro-
surgery for optic pathway glioma: Optimizing multidisci-
plinary management. Frontiers in Surgery. 2022; 9:884250.
[DOI:10.3389/ fsurg.2022.884250] [PMID] [PMCID]

[15] Pajavand AM, Sharifi G, Anvari A, Bidari-Zerehpoosh F,
Shamsi MA, Nateghinia S, et al. Case Report: Chemotherapy
indication in a case of neurofibromatosis type 1 presenting
optic pathway glioma: A one-year clinical case study using
differential tractography approach. Frontiers in Human Neu-
roscience. 2021; 15:620439. [DOI:10.3389/ fnhum.2021.620439]
[PMID] [PMCID]

[16] Massimino M, Spreafico F, Cefalo G, Riccardi R, Tesoro-
Tess JD, Gandola L, et al. High response rate to cisplatin/
etoposide regimen in childhood low-grade glioma. Journal
of Clinical Oncology. 2002; 20(20):4209-16. [DOI:10.1200/
JC0O.2002.08.087] [PMID]

[17] Gil Margolis M, Yackobovitz-Gavan M, Toledano H,
Tenenbaum A, Cohen R, Phillip M, et al. Optic pathway
glioma and endocrine disorders in patients with and with-
out NF1. pediatric Research. 2022; 93:233-41 [DOI:10.1038/
541390-022-02098-5] [PMID]

Arad Iranmehr. Treatment of Optic Pathway Glioma. Iran J Neurosurg. 2023; 9:E4


https://irjns.org/
https://doi.org/10.1055/s-0040-1722634
https://www.ncbi.nlm.nih.gov/pubmed/33777621
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7987392
https://doi.org/10.1097/ICU.0000000000000587
https://www.ncbi.nlm.nih.gov/pubmed/31246635
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7410088
https://doi.org/10.1007/s00381-021-05060-8
https://www.ncbi.nlm.nih.gov/pubmed/33532921
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8184710
https://doi.org/10.1136/bjophthalmol-2017-311305
https://doi.org/10.1136/bjophthalmol-2017-311305
https://www.ncbi.nlm.nih.gov/pubmed/29343527
https://doi.org/10.1016/j.jaapos.2020.07.013
https://www.ncbi.nlm.nih.gov/pubmed/33221469
https://doi.org/10.1007/s11060-016-2163-4
https://www.ncbi.nlm.nih.gov/pubmed/27311725
https://doi.org/10.3390/cancers11111790
https://www.ncbi.nlm.nih.gov/pubmed/31739524
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6896195
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6896195
https://doi.org/10.1093/neuonc/noaa153
https://www.ncbi.nlm.nih.gov/pubmed/32628746
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7850076
https://doi.org/10.1016/j.radonc.2018.12.007
https://doi.org/10.1016/j.radonc.2018.12.007
https://www.ncbi.nlm.nih.gov/pubmed/30773177
https://doi.org/10.1159/000521732
https://www.ncbi.nlm.nih.gov/pubmed/34969032
https://doi.org/10.1155/2022/2043515
https://www.ncbi.nlm.nih.gov/pubmed/35983244
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9381290
https://doi.org/10.5603/RPOR.a2021.0108
https://www.ncbi.nlm.nih.gov/pubmed/34992863
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8726452
https://doi.org/10.3171/2016.8.GKS161432
https://www.ncbi.nlm.nih.gov/pubmed/27903182
https://doi.org/10.3389/fsurg.2022.884250
https://www.ncbi.nlm.nih.gov/pubmed/35599811
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9114802
https://doi.org/10.3389/fnhum.2021.620439
https://www.ncbi.nlm.nih.gov/pubmed/33994974
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8115022
https://doi.org/10.1200/JCO.2002.08.087
https://doi.org/10.1200/JCO.2002.08.087
https://www.ncbi.nlm.nih.gov/pubmed/12377964
https://doi.org/10.1038/s41390-022-02098-5
https://doi.org/10.1038/s41390-022-02098-5
https://www.ncbi.nlm.nih.gov/pubmed/35538247

UE@ S Iranian Journal of
: NEUROSURGERY

[18] Hidalgo ET, Kvint S, Orillac C, North E, Dastagirzada Y,
Chang JC, et al. Long-term clinical and visual outcomes af-
ter surgical resection of pediatric pilocytic/pilomyxoid optic
pathway gliomas. Journal of Neurosurgery Pediatrics. 2019;
24(2):166-73. [DOI:10.3171/2019.2.PEDS18529] [PMID]

[19] Liu Y, Hao X, Liu W, Li C, Gong ], Ma Z, et al. Analysis of
survival prognosis for children with symptomatic optic path-
way gliomas who received surgery. World Neurosurgery.
2018; 109:¢1-15. [DOI:10.1016/j.wneu.2017.09.144] [PMID]

[20] Namvar M, Iranmehr A, Fathi MR, Sadrehosseini SM,
Tabari A, Shirzad N, et al. Complications in endoscopic endo-
nasal pitiuitary adenoma surgery: An institution experience
in 310 patients. Journal of Neurological Surgery Part B: Skull
Base. 2022; [DOI:10.1055/ a-1838-5897]

[21] Iranmehr A, Esmaeilnia M, Afshari K, Sadrehosseini SM,
Tabari A, Jouibari MF, et al. Surgical outcomes of endoscopic
endonasal surgery in 29 patients with craniopharyngioma.
Journal of Neurological Surgery. Part B, Skull Base. 2020;
82(4):401-9. [DOI:10.1055/5-0040-1713108] [PMID] [PMCID]

[22] Bin Abdulgader S, Al-Ajlan Z, Albakr A, Issawi W, Al-Bar
M, Recinos PF, et al. Endoscopic transnasal resection of op-
tic pathway pilocytic astrocytoma. Child's Nervous System.
2019; 35(1):73-81. [DOI:10.1007 /s00381-018-3994-4] [PMID]

2023, Volume 9, No. 4

Arad Iranmehr. Treatment of Optic Pathway Glioma. Iran J Neurosurg. 2023; 9:E4



https://irjns.org/
https://doi.org/10.3171/2019.2.PEDS18529
https://www.ncbi.nlm.nih.gov/pubmed/31100719
https://doi.org/10.1016/j.wneu.2017.09.144
https://www.ncbi.nlm.nih.gov/pubmed/28986229
https://doi.org/10.1055/a-1838-5897
https://doi.org/10.1055/s-0040-1713108
https://www.ncbi.nlm.nih.gov/pubmed/35573916
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9100441
https://doi.org/10.1007/s00381-018-3994-4
https://www.ncbi.nlm.nih.gov/pubmed/30338361

