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Abstract
A 59-year-old woman had a 1-year history of right vision loss. Her visual acuity was then 0.01
OD, and the critical flicker frequency (CFF) was 8 Hz OD. Goldmann perimetry examination
showed inferior suppression of the right visual field center. Funduscopic examination revealed normal coloring of the right optic disc. Imaging studies showed an apical oval tumor.
The optic nerve was compressed by both the tumor and the superior rectus muscle/levator
palpebrae superioris complex. The tumor was dissected from the surrounding tissues and
completely extracted. Histopathologic examination confirmed a cavernous hemangioma. The
patient underwent three cycles of postoperative steroid pulse therapy. One year after the
surgery, her visual acuity and CFF improved to 1.0 and 32 Hz OD, respectively. Her right visual field was within the normal range.
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Apical cavernous hemangiomas may induce the development of compressive optic neuropathy [1]. Because such tumors slowly increase in size [1], the compressive optic neuropa-
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thy insidiously progresses over a long period. Although mildly or moderately decreased vision commonly improves after removal of a tumor, severe vision impairment is frequently
irreversible despite complete resection of the tumor [2].
We herein present a case involving a patient with severely decreased visual acuity due
to compressive optic neuropathy caused by an apical cavernous hemangioma. The patient’s
visual acuity normalized after complete removal of the tumor.
Case Report
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A 59-year-old woman presented with a 1-year history of decreased vision in the right
eye. She had previously been treated for eosinophilic sinusitis and asthma. The first ophthalmic examination revealed a visual acuity of 0.01 OD and 1.2 OS. She exhibited a right
relative afferent pupillary defect. The critical flicker frequency (CFF), which decreases with
optic nerve damage, was 8 Hz OD and 35 Hz OS (normal: >35 Hz). Goldmann perimetry
showed inferior suppression of the right visual field center (fig. 1a), but no abnormalities on
the left. The binocular single vision field could not be assessed because of the severely decreased vision in the right eye. Hertel exophthalmometry showed proptoses of 18.5 mm OD
and 16.5 mm OS. A slit-lamp examination revealed no signs of ocular disease. A funduscopic
examination showed normal coloring of the right optic disc (fig. 1b). Computed tomographic
and magnetic resonance images (MRI) indicated an oval orbital mass located between the
medial and inferior rectus muscles at the orbital apex (fig. 1c, d). The mass was isointense to
gray matter on T1-weighted MRI and hyperintense to gray matter on T2-weighted MRI. Because the patient had asthma, we did not perform gadolinium-enhanced MRI. Although the
optic nerve was compressed by both the tumor and the superior rectus muscle/levator palpebrae superioris complex, the inferior visual defect may be due to the compression by the
muscle. Opacities were observed in the bilateral ethmoid, maxillary, and frontal sinuses.
We approached the tumor using an endoscopic bimanual binarial technique [3]. The intersinus septum of the sphenoid sinus was removed to connect the right and left sinuses. The
tumor location was confirmed under navigation guidance, and the lamina papyracea was
partly removed. The tumor was easily dissected from the surrounding tissues using a suction
elevator and a suction curette, and completely removed along with its capsule. During the
surgery, we cauterized bleeding points using a suction monopolar, which provided a clear
surgical field. The histopathologic findings of the tumor were consistent with a cavernous
hemangioma. As the patient’s vision was severely impaired, we used steroids in expectation
of its neuroprotection effect. The patient underwent three cycles of steroid pulse therapy
postoperatively (one cycle: 10 mg/kg/day of intravenous methylprednisolone for 3 days)
with reference to the therapeutic protocol for dysthyroid optic neuropathy [4]. After the first
cycle of steroid pulse therapy, her visual acuity improved to 0.6 OD, although the CFF in the
right eye did not show significant change (11 Hz) (fig. 1E). Upon completion of the steroid
pulse therapy, her visual acuity and CFF in the right eye were 0.7 and 17 Hz, respectively.
Her visual acuity and CFF gradually improved thereafter, and at the 1-year follow-up, these
values were 1.0 and 32 Hz, respectively. She showed no relative afferent pupillary defect at
that time. Goldmann perimetry revealed a normal visual field in the right eye. Although her
binocular single vision field was limited to 30° in the left gaze, she did not notice diplopia
during her daily activities.
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Discussion

We have herein presented a case of compressive optic neuropathy with severely decreased visual acuity caused by an apical cavernous hemangioma. The visual acuity normalized after complete removal of the tumor. Although six cases of severe vision loss (<20/200)
caused by an apical cavernous hemangioma have been reported, the visual acuity returned
to the normal range postoperatively in only 1 patient (table 1) [2, 5–8].
In the present case, the color of the optic disc was normal preoperatively (fig. 1b), and a
partial central scotoma was present in the right eye (fig. 1). Previous studies have reported
similar findings with good postoperative recovery of visual function after tumor extraction.
One case involved a partially pale optic disc (table 1) [5], and three cases involved a partial
central scotoma; however, visual acuity was not shown in these three cases [1]. These findings may indicate reversible visual function.
The cavernous hemangioma in our patient was easily dissected from the surrounding
tissues and completely removed with its capsule. A cavernous hemangioma occasionally
grows at the orbital apex in a pear shape [7], which implies firm adhesion of the capsule to
the surrounding tissues [1, 7]. Nerves and vessels are frequently damaged during dissection
of the capsule in such cases, resulting in a poor postoperative visual course [7]. However, the
shape of the tumor was oval in the present case, indicating less adhesion between the capsule and the surrounding tissues. This may have allowed for the easy dissection of the tumor
and the subsequent good postoperative visual acuity.
In conclusion, we report a case involving compressive optic neuropathy with severely
decreased visual acuity caused by an apical cavernous hemangioma. The patient’s visual
acuity normalized after complete removal of the hemangioma. The good postoperative visual
acuity achieved in this case may have been associated with the normally colored optic disc,
the partial central scotoma, and the easy dissection of the oval hemangioma.
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Table 1. Cases of severe vision loss caused by an apical cavernous hemangioma
First author, year

Maus [8], 1999
Tsirbas [6], 2005
Yan [5], 2006
Kloos [7], 2013
Wu [2], 2013
Present case

Case No. (if Age, Sex History
case seyears
ries)

Optic disc color

–
1
–
3
2
10
–

pale
pale
moderately pale
–
pale
pale
normal

35
49
43
a

35
45
59

F
F
M
–
F
F
F

12 months
2 years
13 years
–
6 months
38 months
1 year

Mass position

superolateral
inferior
whole retrobulbar space
–
optic canal
medial
inferomedial

BCVA
preoperative

postoperative

CF
20/400
20/400
LP
CF
CF
0.01

CF
20/40
20/15
b

6/60
CF
1.0
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BCVA = Best-corrected visual acuity; CF = counting finger; LP = light perception.
a The age of case No. 3 was not shown; patients’ ages ranged from 37 to 60 years. b The postoperative best-corrected visual acuity in case No.
3 was not shown, but was mentioned as having either no light perception or counting finger.
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Fig. 1. a Goldmann perimetry showing inferior suppression of the visual field center in the right eye.
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b Right funduscopic examination showing normal coloring of the optic disc. c Axial T1-weighted MRI
showing an oval tumor at the orbital apex (arrow). The mass was isointense to gray matter. d A coronal
T2-weighted MRI showing a hyperintense tumor (blue arrow) to gray matter between the medial (yellow
arrow) and inferior rectus muscles (yellow arrowhead). The optic nerve (blue arrowhead) is sandwiched
by both the tumor and the superior rectus muscle/levator palpebrae superioris complex (green arrow).
e Courses of best-corrected visual acuity and CFF. VA = Visual acuity.

