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Introduction

For aneurysms in the ophthalmic segment of the internal
carotid artery (ICA), the surgical treatment can be challenging
and carry inherent risks such as visual disturbance.1 Recent
reviews suggest the risk of new or worsened visual distur-
bance in 3 to 30% of surgically treated patients and 3 to 6% of
endovascularly treated patients.2–6 Therefore, endovascular
treatment is preferred as an initial treatment, especially in
ruptured aneurysms.7

Concerning large ophthalmic segment aneurysms, pro-
gressive visual disturbance following coil embolization has
been reported in some literatures.2–6,8–16 It is thought that
the increase of mass effect and perianeurysmal inflammation
may cause progressive visual loss.8–16 The primary strategy
for progressive visual disturbance should be conservative,

including steroid therapy14; however, it is not well known as
to what approach to take when the conservative therapy is
not effective.

We experienced a case presenting progressive visual loss
after the coiling of a ruptured large internal carotid ophthal-
mic aneurysm. As the conservative therapy had not been
effective, we performed neck clipping of the aneurysm with
optic canal unroofing, anterior clinoidectomy, and partial
removal of the embolized coils for the purpose of optic nerve
decompression and succeeded in marked visual symptom
improvement. We present this unusual clinical course and
discuss the importance of direct surgery when conservative
therapy is not effective for progressive visual disturbance
after coil embolization. To the best of our knowledge, this is
the first case about visual symptom improvement by partial
removal of the embolized coils and direct clipping.

Keywords

► coiled aneurysm
► clipping
► mass effect
► nerve decompression

Abstract Background Progressive visual loss after coil embolization of a large internal carotid
ophthalmic aneurysm has been widely reported. It is generally accepted that the
primary strategy for this complication should be conservative, including steroid
therapy; however, it is not well known as to what approach to take when the
conservative therapy is not effective.
Case Presentation We report a case of a 55-year-old female presenting with pro-
gressive visual loss after the coiling of a ruptured large internal carotid ophthalmic
aneurysm. As the conservative therapy had not been effective, we performed neck
clipping of the aneurysm with optic canal unroofing, anterior clinoidectomy, and partial
removal of the embolized coils for the purpose of optic nerve decompression. After the
surgery, the visual symptom was improved markedly.
Conclusions It is suggested that direct surgery for the purpose of optic nerve
decompression may be one of the options when conservative therapy is not effective
for progressive visual disturbance after coil embolization.
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Case Report

Case Presentation
A 55-year-old female presented with severe sudden onset
headache. Initial computed tomography revealed diffused
subarachnoid hemorrhage (WFNS [World Federation of
Neurosurgical Societies] score: 1; Hunt and Hess score: 2)
(►Fig. 1A). Digital subtraction angiography (DSA) detected a
large aneurysm (diameter of 17 mm, neck size of 7 mm) in
the ophthalmic segment of the right ICA (►Fig. 1B). In
consideration of the location, size, and shape of the aneur-
ysm, endovascular treatment was planned as the initial
treatment. At the day of the onset, coil embolization had
been performed using a double-catheter technique. The
aneurysm was completely occluded with 22 bare platinum
coils (►Fig. 2A, B).

Six days after the coil embolization, the patient com-
plained of slight visual disturbance. The postoperative course
was uneventful with no symptomatic vasospasm, except for
the visual disturbance. After discharge, she complained of
progressive vision loss. Visual field test at 4 weeks after the
coil embolization revealed a right central scotoma and a left
superior temporal quadrantanopsia, and both visual acuity
was decreased, especially in the right eye (right vision
[RV] ¼ 30 cm/f.c., left vision [LV] ¼ 20/32) (►Fig. 3). Coronal
sections of magnetic resonance imaging (MRI) demonstrated
that both optic nerves were compressed laterally, and the
chiasm was elevated upward by the embolized aneurysm.
Perianeurysmal brain edema of the T2-weighted images was
not recognized apparently (►Fig. 4).

As a primary strategy, we decided to monitor her visual
condition closely. At 11 weeks after the coil embolization, we
confirmed complete obliteration of the aneurysm and
patency of the ophthalmic artery by follow-up DSA
(►Fig. 5). As the visual loss was worsened, we started steroid
therapy at 11 weeks after the coil embolization. She was
treated with intravenous betamethasone, 4 mg per day for
2 days, followed by 10 mg of prednisone per day, tapered
during 3 weeks. Despite the steroid administration, the visual
symptom was worsened progressively.

Four months after the coil embolization, direct surgery
was planned for the purpose of decompression of the optic
nerve. Balloon test occlusion before the operation demon-
strated that the patient tolerated the occlusion of the right ICA
for 20 minutes neurologically. The ratio of mean stump
pressure to mean arterial pressure during balloon test occlu-
sion was almost 60%.

Treatment
Weperformed neck clipping of the aneurysmwith optic canal
unroofing, anterior clinoidectomy, and partial removal of the
previously embolized coils (►Fig. 6). At first, the optic nerve
and chiasmwere strongly pressed by the aneurysm. By direct

Fig. 1 (A) Initial computed tomography showed diffused subarachnoid hemorrhage. (B) Three-dimensional rotational angiography revealed a
large saccular aneurysm. The dome and neck size of the aneurysm were 17 and 7 mm, respectively.

Fig. 2 (A) Anteroposterior angiographic views before coiling. (B)
Anteroposterior angiographic views after coiling present near com-
plete occlusion.
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surgery, the aneurysm was compacted and separated from
the optic nerve.

Postoperative Course
The postoperative course was good without neurologic de-
terioration, and visual disturbancewas improved subjectively
at discharge. Visual field test at 1 month after the direct
surgery demonstrated marked improvement (RV ¼ 20/200;

LV ¼ 20/25) (►Fig. 7). At 3 months after clipping, we con-
firmed complete obliteration of the aneurysm by follow-up
DSA (►Fig. 8).

Discussion

A large internal carotid ophthalmic aneurysm has a risk of
visual disturbance caused by compression of the optic nerve.

Fig. 4 Axial T2-weighted magnetic resonance imaging showing mass
effect on the optic chiasma, and perianeurysmal brain edema was not
found apparently.

Fig. 5 Three-dimensional rotational angiography 11 weeks after
coiling showed complete embolization of the aneurysm.

Fig. 3 Goldman visual field examination demonstrated a central scotoma in the right eye and left superior quadrantanopsia in the left eye, and in
both, visual acuity was decreased.
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Recent reviews suggest the risk of new or worsened visual
disturbance in 3 to 30% of surgically treated patients and 3 to
6% of endovascularly patients.2–6 The goal of treatment of
large internal carotid ophthalmic aneurysms is considered to
be preservation of neurologic function as well as protection
against bleeding.

There have been some reports of delayed onset progressive
visual disturbance following coil embolization of internal
carotid ophthalmic aneurysms. This complication may be
observed without occlusion or ischemia of the ophthalmic
artery andmay be due to an increase of mass effect such as an
aneurysm thrombosis, coil packing, aneurysm enlargement,
pulsatile pressure, or perianeurysmal inflammation.1,8–16 In
our case, MRI demonstrated that the optic nervewas pressed,
perianeurysmal brain edema was not evident, and steroid
therapy was ineffective. It was suggested that a mass effect
such as coil packing and pulsatile pressure played an im-
portant part in this symptom.

It is generally accepted that the primary strategy for this
complication should be conservative, including steroid ther-
apy; however, there are few reports about what approach to
take if the conservative therapy is not effective in delayed

onset progressive visual disturbance following coil emboliza-
tion of a large internal carotid ophthalmic aneurysm.

We thought that secondary strategy for this complication
was to halt intra-aneurysmal flow and decrease mass effect.
Two treatment options—parent artery occlusion or direct
clipping—are available for decreasing mass effect. It was
reported that parent artery occlusion was effective and 88%
of patients treated with carotid artery occlusion had visual
improvement,9,15 but others reported that the complication
associated with ICA occlusion included a 10% risk of transient
ischemia, a 3% risk of permanent morbidity, and a 3% risk of
mortality.17,18 In the present case, we thought that parent
artery occlusion was not suitable. The insertion of coils into
the ICA may create a new mass effect that worsened the
symptom, even if the treatment halted pulsatile pressure of
the ICA. Moreover, it was unclear whether the patient could
tolerate ischemia by permanent occlusion of the ICA. On the
other hand, direct clipping was suitable in this case because it
could halt pulsatile pressure and decrease mass effect. To the
best of our knowledge, there is no literature about visual
improvement by direct clipping, but there is some literature
about surgical clipping previously coiled aneurysms. Daou

Fig. 6 The operative findings. (A) After optic canal was unroofed, anterior clinoid process was removed and the distal carotid dural ring was
opened. a, Internal carotid artery (ICA); b, optic nerve; c, aneurysm; d, suction device. (B) Embolized coils were cut into small pieces and
removed with a suction probe inside the aneurysmal dome. e, ICA; f, aneurysmal dome; g, coils; h, microscissors; i, suction device. (C) Neck
clipping was performed using two fenestrated clips. j, Optic nerve; k, ICA; l, fenestrated clips; m, suction device.
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et al reported that surgical clipping is safe and effective in
treatment previously coiled aneurysms,19 and Shi et al re-
ported that satisfactory outcomes can be achieved to perform
surgical clipping.20

Additionally, by unroofing the optic canal, the optic nerve
can be mobilized and relieved effectively, and by incision of
the distal dural ring, the fixed portion of the ICA is released
and the space between the ICA and the optic nerve can be
increased.21,22 Considering the optic nerve decompression,
endoscopic observation also can be useful as a less invasive
technique. Although we did not use endoscopic technique in

this case, it may be feasible because anterior clinoidectomy
and the optic nerve decompression can be performed safely
using endoscopic assistance.23

By direct surgery, the aneurysm was compacted and
separated from the optic nerve and visual disturbance was
improved. This case demonstrates that optic nerve decom-
pression by direct surgery with removal coil can be one of the
options, and visual symptom improvement can be achieved
by selecting appropriate case. This is thefirst case about visual
symptom improvement by partial removal of the embolized
coils and direct clipping.

Conclusion

It is suggested that direct surgery for the purpose of optic
nerve decompression may be one of the options when con-
servative therapy is not effective for progressive visual dis-
turbance after coil embolization.
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