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Abstract
Background: There has been no previous case report of a patient whose visual 
acuity improved after long‑term blindness caused by tumor invasion into the optic 
canal.
Case Description: A 65‑year‑old Asian woman presented with a 6‑month history of 
blindness caused by a meningioma located on the inner third of the sphenoid ridge. 
An operation was performed to prevent further tumor invasion into the cavernous 
sinus and contralateral optic nerve. During surgery, optic canal decompression 
was performed using an epidural approach. Subtotal removal of the tumor was 
achieved. Two days after the surgery, her left visual acuity recovered from blindness.
Conclusion: Normally, long‑term blindness caused by optic nerve compression 
by a brain tumor is regarded as irreversible, and even a surgical excision of the 
optic nerve is performed in some cases. However, because we experienced a 
case in which the patient recovered from long‑term blindness after optic canal 
decompression, we believe that this surgical procedure should definitely be 
considered as an option.
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INTRODUCTION

Inner‑third sphenoid wing meningioma is known to 
cause partial or complete loss of vision. Once the vision 
is disturbed, it is considered difficult to achieve good 
visual outcome after tumor surgery. The difficulty comes 
from the fact that this type of meningioma involves optic 
nerve ischemia as well as compression as a mechanism 
of visual disturbance.[1,11] This mechanism is also known 
to be true for tuberculum sella (TS) meningioma, which 
has a poor visual prognosis. There are several cases of 
postoperative visual recovery in patients with long‑term 
decreased vision due to inner‑third sphenoid wing 
meningioma, however, we found no reports of patients 

who improved from long‑term blindness.[3,8,10] We herein 
report an extremely rare case of a patient who improved 
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from long‑term blindness caused by compression of the 
optic nerve by an inner‑third sphenoid wing meningioma.

CASE DESCRIPTION

Onset and course
A 60‑year‑old Asian woman presented to a nearby hospital 
with the chief complaint of left facial palsy. A diagnosis 
of Bell’s palsy was made, however at the same time, 
magnetic resonance imaging (MRI) of the head revealed 
an incidental meningioma located on the inner‑third of 
the left sphenoid ridge.

The tumor was initially observed, and meanwhile, 
symptoms of Bell’s palsy gradually relieved. Two years 
after the diagnosis of meningioma, she began to suffer 
from progressive visual deterioration and central scotoma 
on her left eye. The visual acuity was completely lost 
2.5 years after the diagnosis. She was finally referred 
to our hospital 3 years after the diagnosis. Head MRI 
taken at our hospital showed enlargement of the tumor. 
A neurological examination revealed no pupillary 
disturbances, including pupillary light reflex and pupil 
size. Slight Bell’s palsy was also observed, however, it 
had improved by then. Therefore, we considered that 
Bell’s palsy and the intracranial meningioma had no 
connection. We consulted with an ophthalmologist 
about the patient’s visual acuity. After the examination 
by an ophthalmologist, the patient was revealed to be 
completely blind on her left eye with no light perception. 
Preoperative visual field examination and visual evoked 
potential (VEP) was not performed for this reason.

Preoperative radiological findings
Computed tomography (CT) showed an isodense, 
well‑demarcated mass lesion, 35 mm in diameter, that 
was attached to the inner‑third of the left sphenoid ridge. 
The lesion showed no apparent calcification inside and 
was enhanced strongly with intravenous administration 
of contrast media. Bone‑image CT showed thickening 
of the anterior clinoid process. On MRI, the lesion was 
hyperintense on T2‑weighted imaging. In addition, the 
lesion was attached to the lateral wall of the cavernous 
sinus, anterior clinoid process, and frontal skull base 
[Figure 1a]. Coronal MRI showed tumor invasion to the 
left optic canal [Figure 1b]. MR angiography showed 
middle meningeal artery as the feeding artery. The tumor 
had no edematous effect on the brain parenchyma. 
A preoperative diagnosis of inner‑third sphenoid wing 
meningioma was made, and surgery was planned for the 
lesion.

Operation
The main purpose of the operation was not to improve 
visual acuity but to prevent further tumor invasion into 
the cavernous sinus and contralateral optic nerve. This 
was why VEP was not monitored during the operation. 

However, because the pupillary light reflex was not 
disturbed, we considered that there was still a possibility 
of optic nerve recovery. Thus, we took the precaution of 
performing optic canal decompression at the same time.

Tumor removal was performed via a left pterional 
approach. A surgical navigation system (Medtronic, 
Tokyo, Japan) and electrooculography were used. Briefly, 
the temporal dura was detached from the middle cranial 
base, and the middle meningeal artery passing the 
foramen spinosum was identified, coagulated, and cut.

Then, the left anterior clinoid process was removed, 
and optic canal decompression was performed by an 
extradural approach [Figure 1c]. We chose extradural 
approach because feeding arteries through the basal bone 
can be cut‑off earlier in this manner. There are also some 
reports that indicate the safety of Dolenc’s extradural 
approach.[5,13] The tumor was soft and bled easily, and 
it was not easy to exfoliate from brain parenchyma. We 
had difficulty in resecting the tumor en bloc. The tumor 
beneath the optic canal, surrounding the internal carotid 
artery, remained. The tumor attached to the lateral 
wall of the cavernous sinus was completely removed. 
Enough decompression of the optic nerve was achieved 
[Figure 1d] with Simpson’s grade 3 removal of the tumor. 
The histopathological diagnosis of the tumor was atypical 
meningioma (MIB‑1 5%).

Postoperative course
Subtotal resection (95% removal) of the tumor was 
confirmed by postoperative CT images [Figure 1e]. 
There were no major complications in the postoperative 
course. Two days after the surgery, partial recovery of 

Figure 1: (a) Contrast-enhanced axial magnetic resonance imaging 
(MRI) before operation shows the inner-third sphenoid wing 
meningioma. (b) Contrast-enhanced coronal MRI before operation 
shows tumor invasion into the optic canal (arrow: Optic canal 
invasion). (c) The anterior clinoid process was removed, and optic 
canal decompression was performed. (d) The tumor component 
around the optic nerve was removed as much as possible. However, 
the optic nerve had already become thin and slightly atrophic. 
(e) CT scanning after operation shows 95% removal of the 
inner-third sphenoid wing meningioma
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the left visual acuity was observed. An ophthalmologist 
pointed out that she could count fingers in front of her 
face. Her visual field had further improved 11 days after 
surgery [Figure 2a]. The patient was discharged from 
our hospital 14 days after the surgery with no additional 
neurological sequelae. Left visual acuity and her visual 
field had improved even further 2 months after the 
surgery [Figure 2b].

DISCUSSION

There have been some reports regarding the relationship 
between meningioma and visual acuity disturbance. 
Meningiomas located on the inner‑third of the 
sphenoid ridge are known to cause visual impairment 
of the ipsilateral eye in 40~60% of the patients. This 
is mainly due to the compression of the optic nerve at 
the entrance and/or within the optic canal; compression 
of the intraorbital segment of the optic nerve is known 
to have less impact on visual acuity.[2,6,7] In the guideline 
of brain medical checkups, the necessity of early stage 
operation for this type of meningioma is emphasized. 
It is recommended because visual recovery becomes 
difficult once it is disturbed. When it progresses to 
complete blindness, it is considered as irreversible, and 
even a surgical removal of the optic nerve is performed in 
some cases. In contrast, meningiomas on the lateral and 
superolateral sphenoid ridge do not often affect the optic 
canal, and thus, have better visual prognosis.[3,6,12]

Prognosis of visual acuity disturbance due to meningioma 
is known to correlate with the preoperative duration of 
symptoms and extent of visual impairment.[2,3,6,7,12] In 
cases of suprasellar meningioma, Galal et al. reported 
that patients with visual deterioration for less than 
1 year achieved visual improvement after surgical 
resection of the tumor.[3] On the other hand, patients 
with visual deterioration for more than or equal to 1 year 
had difficulties in achieving improved postoperative 

outcomes.[4,9] It was also reported that 89% of patients 
with partial deficit had improved postoperative visual 
outcomes, whereas only 14% of patients with severe 
deficit had improved outcomes.[3]

As for our case, the duration of visual symptoms was 
1 year and the extent of disturbance was complete 
blindness. Although a poor postoperative visual prognosis 
was anticipated, we chose to perform optic canal 
decompression along with tumor resection because 
papillary light reflex was maintained, which suggested 
that there was still a chance of optic nerve recovery.

The relationship of symptom duration and postoperative 
visual outcome in cases of TS meningiomas that 
underwent optic canal decompression is summarized in 
Table 1.

We used reports of TS meningioma because there were 
no reports of inner‑third sphenoid wing meningioma 
that contained such data. Although it may be difficult to 
compare the visual prognosis of these two meningiomas, 

Table 1: Postoperative outcome of visual acuity 
disturbance after optic canal decompression

Authors Patient 
no.

Age 
(year), 

sex

Origin of 
meningioma

Duration 
of VA 

disturbance 
(months)

Improvement 
of VA 

disturbance

Jang et al.[4] 1 51, F TS 12 Yes
2 42, F TS 24 Yes
3 70, F TS 60 Yes

Nozaki et al.[8] 4 54, M TS 12 Yes
5 34, F TS 17 Yes
6 57, F TS 17 No
7 29, F TS 24 Yes
8 72, F TS 30 No
9 49, F TS 36 No
10 64, F TS 72 No

F: Female, M: Male, No: Number, TS: Tuberculum sellae, VA: Visual acuity

Figure 2: (a) Postoperative examination of the visual field shows improvement of the lateral side of her left eye 11 days later. (b) Postoperative 
examination of the visual field shows further improvement of her left eye 2 months later. However, a scotoma near the center remained

ba



Surgical Neurology International 2016, 7:67 http://www.surgicalneurologyint.com/content/7/1/67

we would like to emphasize that both have similar 
mechanisms of visual disturbance, which are compression 
and ischemia of the optic nerve.[1,11]

After excluding cases without detailed history of the 
patients’ visual disturbance, we found 10 cases that 
underwent optic canal decompression. There were 
6 patients with preoperative visual disturbance for 1–2 
years. None of them had complete blindness. After 
operation, all but one experienced visual improvement. 
There were 4 patients with preoperative visual 
disturbance for more than 2 years. None of them had 
complete blindness either. After operation, the case with 
a 5‑year history of visual disturbance experienced visual 
improvement. The degree of visual acuity improvement 
was from 0.06 to 0.1. In total, 6 out of 10 cases (60%) 
had achieved visual improvement after optic canal 
decompression. The extent of improvement varied among 
the cases probably due to the differences in duration of 
symptoms and extent of preoperative visual disturbance, 
as described earlier.

Taking these results into account, including the result 
of our case, we believe that optic canal decompression 
should definitely be considered as an option in cases 
of meningioma with long‑term visual deterioration or 
blindness. Last, but not the least, we would like to note 
that the procedure of optic canal decompression is not 
without risk because it may cause further deterioration 
of visual acuity and even loss of vision. The surgical 
indication must certainly take into consideration factors 
such as age, extent of tumor invasion, and preoperative 
visual acuity.

CONCLUSION

Because we experienced a case of meningioma in which 
the patient recovered from long‑term blindness, we 
believe that optic canal decompression should definitely 
be considered as an option. Factors such as age, degree of 

tumor invasion, and preoperative visual acuity need to be 
taken into account when determining surgical indications.
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