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Obijective: To evaluate results of stereotactic radiotherapy for the treatment of optic nerve sheath meningioma
(OM) at Ramathibodi Hospital.

Material and Method: Twelve patients with primary OM were treated with stereotactic radiation between
1998 and 2005. Five patients underwent surgery and had no light perception before radiation. All patients
except one were treated with fractionated stereotactic radiotherapy (FSRT). Mean average dose of FSRT was
55.7 Gy; 180 cGy/fraction. One patient was treated with 15-Gy stereotactic radiosurgery.

Results: With a median follow-up of 34 months, there was no visual improvement in the five patients who were
completely blind before radiation. Visual acuity improved in four patients and remained stable in two patients.
Four of six patients had improved visual field, and five of six decreased in proptosis. Follow-up images were
available in six patients, showing minimal tumor regression in five and stable in one. No serious acute side
effect was observed. Vision became worse in one patient, who developed vitreous hemorrhage two years after
FSRT.

Conclusion: Stereotactic radiotherapy is an effective treatment for primary OM. It provides tumor control and
visual preservation with low risk of complications. However, more patients and further follow-up are needed

for long-term outcomes.
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Optic nerve sheath meningiomas (OM) are rare
slow-growing tumors, which originate from the arach-
noid meninges. They represent only 1-2% of all menin-
giomas diagnosed in the general population®. These
tumors are divided into primary OM, which arise intra-
orbitally or intracanalicularly from the meninges of the
optic nerve, and secondary OM, which arise intracra-
nially and subsequently invades the optic canal and
the orbit. These tumors can cause extrinsic compression
of the optic nerve. Gradual progressive loss of vision,
proptosis, motility disturbance, lid edema, and pain are
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the leading symptoms. The optimal management remains
controversial, ranging from observation to surgery and
radiotherapy. OM usually arises between the arachnoid
and dura mater so that total surgical excision without
damaging the optic nerve is virtually impossible. This
results in visual deterioration or total visual loss after
surgical resection®. Furthermore, a substantial rate of
local recurrence after surgery has been reported®®, To
preserve vision, radiotherapy is now becoming a treat-
ment option. The purpose of the present study was to
evaluate results of stereotactic radiotherapy for the
treatment of primary OM at the presented institute, in
terms of visual outcome, tumor control, and treatment
complications.
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Material and Method

The authors conducted a retrospective review
of twelve patients (10 females and 2 males) with pri-
mary OM, each with one eye involved, who were treated
with stereotactic radiation at the presented institute
between 1998 and 2005. The patients’ age ranged from
25 to 67 years (median 41). Presenting symptoms in-
cluded progressive visual loss (10 patients), proptosis
(6 patients), facial numbness (2 patients), and impaired
eye movement (1 patient). Five patients underwent
surgical removal of the tumors and a histological diag-
nosis of meningioma was confirmed. After surgery;, all
of them had no light perception. Indications for radio-
therapy in these patients were residual tumors or tumor
progression after surgery. Intervals between surgery
and initiation of radiation ranged from 3 to 27 months.
In the other seven patients, diagnosis was based mainly
on imaging and ophthalomologic examination. Indica-
tions for radiotherapy in these patients were visual
deterioration and proptosis with or without radiologi-
cally documented tumor growth. Visual acuities (VA)
of these patients before starting radiation ranged from
20/20t0 20/100 (Tablel), six of them had impaired visual
fields (VF).

Stereotactic radiation technique

Stereotactic radiation was delivered using a
dedicated 6-MV linear accelerator. Stereotactic radio-
surgery (SRS) was used in one patient with a small tumor
(tumor volume = 1.12 cc) and had no vision after sur-

Table 1. Patient follow-up and treatment outcomes

gery. The dose of SRS was 15 Gy prescribed at 80%
isodose. Eleven patients were treated with fractionated
stereotactic radiotherapy (FSRT). Patients were immobi-
lized and scanned in a relocatable Gill-Thomas-Cosman
frame. Target localization and treatment planning was
performed based on a CT scan and MRI fused with CT
images. The number of isocenters used ranged from 1-5
isocenters. The mean average dose for FSRT was 55.7
Gy (range 51.6-59.1 Gy), prescribed at 90% isodose,
delivered in 180 cGy/fraction within 5-6 weeks. Tumor
volumes ranged from 2.00-14.8 cc. The average doses
to the ipsilateral eyes, contralateral optic nerves, and
optic chiasms did not exceed 33, 31, and 30 Gy, respec-
tively. No prophylactic steroids were given before or
during the treatment.

Follow-up

Patients were followed at one month after
completion of radiotherapy and then every 3 to 6 months
thereafter. Ophthalmologic examination including mea-
surement of VA (by Snellen lines) and VF (by perimetry)
was performed. Follow-up MRIs were obtained at least
once a year. Response to treatment was defined clini-
cally by improvement of vision or presenting symp-
toms.

Results
Vision and symptoms

After amedian follow-up of 34 months (range
7-66 months), there was no visual improvement in the

Pt# FU (mo) VA VF Other symptoms FU imaging
Pre-RT Post-RT Pre-RT Post-RT Pre-RT Post-RT
1. 61 No PL No PL - - - - size
2. 66 No PL No PL - - Proptosis Improved d size
3. 49 No PL No PL - - - size
4. 7 No PL No PL - - Facial numbness “ NA
5. 6 No PL No PL - - Facial numbness > NA
6. 63 20/70 20/40 2 © - - { size
7. 52 20/50 20/25 { - Proptosis Improved NA
8. 35 20/25 20/20 2 T Proptosis “ dsize
9. 32 20/100 CF Good - Proptosis Improved NA
10. 14 20/32 20/20 \2 T - - NA
11. 13 20/80 20/20 2 T Proptosis Improved NA
12. 9 20/20 20/20 2 T Proptosis, Improved -

1 eye movement

FU = follow-up in month, VA = visual acuity, VF = visual field, RT = radiation treatment, no PL = no perception of light,
CF = count finger, NA= not assessable, | = decreased, <> = stable, T = improved
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Fig. 1 (A) Example of magnetic resonance imaging (MRI) scan showing a right-sided intraorbital optic meningioma before
radiation; (B) a computed tomography (CT) image of the same patient performed at 2 years after 54-Gy stereotactic
radiotherapy showing minimal tumor regression and decreased proptosis

five patients who had no light perception before radia-
tion. Among the others, four patients had improved
VA. Vision remained stable in two patients who had
pretreatment VA of 20/20 and 20/25. Four of six patients
had improved VF, and five of six decreased in propto-
sis. Facial numbness remained stable in two patients.
Follow-up images were available in six patients, show-
ing minimal tumor regression in five and stable in one
(Fig. 1). No tumor progression was observed. Patient
follow-up and treatment outcomes are summarized in
Tablel.

Treatment complications

With oral steroid given in some patients, no
serious acute side effect was observed. One patient had
headache and temporary decreased vision four months
after radiation and was fully recovered after steroid
treatment. Her VA improved from 20/50 before FSRT to
20/25 at 52-month follow-up. One patient with uncon-
trolled diabetes and hypertension developed vitreous
hemorrhage two years after radiation. Her VA dropped
from 20/100 to finger count and was not improved after
vitrectomy. No visual deterioration of the contralateral
eyes was observed.

Discussion

Due to high rates of visual loss after surgery,
radiotherapy has become a treatment option for OM,
with hope to control the tumor and to preserve or im-
prove vision. Impressive outcomes with conventional
radiotherapy were reported & 79, Since stereotactic
radiotherapy facility was available at the presented in-
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stitute in 1997, there were only 12 patients with primary
OM from 740 patients treated. Due to rarity of the
disease, reported results of primary OM treated with
stereotactic radiotherapy included a small number of
patients. Becker et al®® reported the effectiveness of
FSRT in 15 patients with primary OM. After a median
follow-up of 35-month, tumor control was achieved in
all patients. VF and VAwere improved in 6/15 and 1/16
eyes, and stable in 8/14 and 15/16 eyes, respectively.
No serious complications were observed. The authors
concluded that SFRT is very effective and may become
the standard treatment in selected patients with OM.
Baumert et al® reported on the results of 23 patients
treated with SFRT. After a median follow-up of 20
months, visual control was demonstrated in 21/22
patients (16 improved, 5 stable). Improvement of pain
and proptosis was also noted. On follow-up imaging,
the tumors remained stable in almost all patients. Radia-
tion retinopathy occurred in one patient. The authors
concluded that SFRT improved vision in patients with
OM. Landert et al*® compared seven eyes treated with
SFRT to six untreated eyes. Six of seven treated eyes
experienced improvement of visual function. By con-
trast, 3/6 untreated eyes had profound visual loss. No
complications of treatment were observed. The results
indicate that SFRT is superior to observation in pre-
serving visual function. The authors support early ini-
tiation of SFRT in the patients with progressive optic
neuropathy before severe visual loss has occurred.
Results from the presented study are consis-
tent with the others showing that stereotactic radio-
therapy has an impact on visual preservation, tumor
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control, with low risk of complication. Four of five
patients (80%) had improved VA, four of six (66%) had
improved VF, and five of six (83%) had decreased prop-
tosis. Visual deterioration from vitreous hemorrhage
after SFRT was observed in only one patient who has
uncontrolled diabetes and hypertension. Although
stereotactic radiation did not result in visual improve-
ment of the treated eyes in those who were completely
blind after surgery, tumor control was achieved. If left
untreated, tumor progression can cause damage to the
optic chiasm and visual impairment of the contralateral
eye will occur. To minimize late complication to the
optic chiasm, the authors used FSRT 1.8 Gy/fraction in
four of five patients who had no vision before starting
radiation. Only one patient with a small tumor located
away from the chiasm was treated with SRS. At the end
of the presented study, the authors have not seen any
complications to the contralateral eyes.

Conclusion

The early results have shown that stereotactic
radiotherapy is an effective treatment for primary OM.
Its advantages include an ability to control tumor and
preserve visual function with a low risk of complica-
tions. Visual improvement was achieved only in patients
who still had vision before radiation. However, more
patients and further follow-up is needed for long-term
outcomes.
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