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Anterior Communicating Artery Aneurysm Related to

Visual Symptoms
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Objective : Intracranial aneurysms are sometimes presented with visual symptoms by their rupture or direct compression of the optic nerve. It is
because their prevalent sites are anatomically located close to the optic pathway. Anterior communicating artery is especially located in close
proximity to optic nerve. Aneurysm arising in this area can produce visual symptoms according to their direction while the size is small. Clinical
importance of visual symptoms presented by aneurysmal optic nerve compression is stressed in this study.

Methods : Retrospective analysis of ruptured anterior communicating artery aneurysms compressing optic apparatus were carried out. Total 33
cases were enrolled in this study. Optic nerve compression of the aneurysms was confirmed by the surgical fields.

Results : In 33 cases among 351 cases of ruptured anterior communicating artery aneurysms treated surgically, from 1991 to 2000, the dome of
aneurysm was compressed in optic pathway. In some cases, aneurysm impacted into the optic nerve that deep hollowness was found when the
aneurysm sac was removed during operation. Among 33 cases, 10 cases presented with preoperative visual symptoms, such as visual dimness
(5), unilateral visual field defect (2) or unilateral visual loss (3), 20 cases had no visual symptoms. Visual symptoms could not be checked in 3
cases due to the poor mental state. In 6 cases among 20 cases having no visual symptoms, optic nerve was deeply compressed by the dome of
aneurysm which was seen in the surgical field. Of 10 patients who had visual symptoms, 8 showed improvement in visual symptoms within 6
months after clipping of aneurysms. In 2 cases, the visual symptoms did not recover.

Conclusion : Anterior communicating artery aneurysm can cause visual symptoms by compressing the optic nerve or direct rupture to the optic
nerve with focal hematoma formation. We emphasize that cerebral vascular study is highly recommended to detect intracranial aneurysm before
its rupture in the case of normal CT findings with visual symptoms and frequent headache.

KEY WORDS : Anterior communicating artery - Intracranial aneurysm - Optic pathway - Visual Symptoms.

frequently observed during surgery that aneurysm com-

INTRODUCTION

One of the characteristics of intracranial aneurysm is that
it shows no apparent symptoms until it is ruptured. In case
of giant intracranial aneurysms, clinical symptoms are
manifested, even without a rupture, by the compressing the
brain tissue just as in the case of brain tumor. Therefore,
the presence of giant aneurysm is often confirmed through

12129 Since aneurysm

differential diagnosis for brain tumor
of the internal carotid artery and the anterior communi-

cating artery is located closely to the optic nerve, it is
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presses the optic nerve®”'5%!

the rupture of aneurysm towards the optic nerve resulting
in the spread of hematoma on the nerve, or tight adhesion
between the nerve and the aneurysm, or an occasional

). In some cases, surgery reveals

presence of aneurysm sac compressing the nerve”. In
general, except in the case of giant intracranial aneurysm, it
is extremely rare that a patient visits hospital due to visual
symptoms caused by the aneurysm compressing the optic
nerve prior to its rupture. A detailed post-operative interview
with the patient provides information as to pre-operative
conditions marked by headache and/or dimmed vision.
Visual loss due to ruptured intracranial aneurysms is, in
most cases, explained by Terson’s Syndrome, the condition
that the visual symptoms appear from bleeding in the
subhyaloid or in the cornea due to the rupture of intracranial
aneurysm. Nevertheless, the precise pathological mechanism
of such rupture extending the bleeding towards the eyeball
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and its surrounding area has yet to be examined and iden-
tiﬁed18,23,27) .

Visual impairments may result from the enlargement of
sac of aneurysm and the pressure applied directly onto the
optic nerve. In these cases, visual impairment appears in the
lesion of the optic nerve compressed by aneurysm'>!>*"*>*9,
Visual symptoms may also be caused by poor blood
circulation due to aneurysm blocking the blood flow to the
optic nerve! 162
by the rupture of aneurysms which is located close to the
optic nerve and the bleeding pressure from the ruptured
aneurysm directly affecting the nerve. It also can be caused

). There are also visual symptoms caused

by the enlargement of hematoma exerting a localized
pressure onto the optic nerve, in which sudden headache
followed by unilateral visual defect can appear**”*®. While
surgical treatment for the anterior communicating artery
aneurysms, we found that the aneurysm compressing the
optic nerve with such force caused transformation of optic
nerve. We also identified the presence of pre-rupture condi-
tions regarding patients’ vision. In this respect, the purpose
of this study is to examine the clinical significance of visual
symptoms as the prodromata in unruptured anterior
communicating artery aneurysm.

MATERIALS AND METHODS

We retrospectively reviewed the medical records of patients
operated for ruptured anterior communicating artery
aneurysm over the past ten years, from 1991 to 2000, in
Neurosurgical department of Sanggye Paik hospital and
categorized into sub-groups as direction of aneurysmal
rupture. Presence of the aneurysm compressing the optic
nerve was verified through pre-surgical radiologic assessment
suspected of aneurysm protruded to the anterior inferior
direction compressing the nerve. In addition, the presence
of conditions affecting the patients’ vision prior to the
rupture was checked.

The lesion of the optic nerve compressed by intracranial
aneurysm was categorized into : Type A (medial portion of
the optic nerve); Type B (superior portion of the optic
nerve); and Type C (the optic chiasm).

Detailed observation was made of visual symptoms of the
patients in each of the three categories. Detailed interviews
with the patients’ direct caretakers, or in some cases, with
the post-operative patients themselves who recovered cons-
ciousness, were utilized to verify the presence of the visual
symptoms prior to the rupture of intracranial aneurysm.
Except for those patients who visited doctor for symptoms
indicating the pressure from giant intracranial aneurysm on
the optic nerve, the majority of the patients were rushed

into the ER due to ruptured intracranial aneurysm, with
poor mentality. Though accurate examination by an oph-
thalmologist prior to the surgery was not available owing to
the emergency requiring surgery, detailed ophthalmologic
examination was provided for those patients who showed
good progress and residual visual symptoms. Patients
demonstrating impaired vision due to vitreous bleeding or
corneal bleeding known to often accompany Terson’s Syn-
drome were excluded from this study.

RESULTS

351 ruptured anterior communicating artery aneurysm
patients were treated over the past ten years, from 1991 to
2000. Direction of aneurysm protrusion was categorized
for surgical visibility, in connection with the direction of
the distal anterior cerebral artery (A2) : 1) anterior superior,
posterior superior (the same superior direction as for A2);
and 2) anterior inferior, posterior inferior (the opposite
inferior direction as for A2) (Fig. 1). In terms of direction-
based grouping of aneurysm, aneurysm located posterior
superior were found to the majority of patients (190 cases,
or 50.1%), and the anterior inferior aneurysm with potental
to compress the optic nerve were found in 42 cases (12.0%
of the total patients) (Fig. 1).

33 patients were selected from the anterior inferior intra-
cranial aneurysm cases which were confirmed, by surgical
view, that optic nerve was compressed by the aneurysm.
For these cases, analysis was conducted by : 1) size of the

A 93 (26.5%) B 190 (54.1%)

C 42 (12.0%) D 26 (7.4%)

Fig. 1. Classification of anterior communicating artery aneurysms according
to their directions related to A2. Four directios were classified; A : anterior
superior, B : posterior superior, C : anterior inferior, D : posterior inferior.
Center circular figure represent lateral view of carotid angiogram and
numerics represents number of cases (%) of each directions.
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aneurysm; 2) category of the optic nerve lesion compressed ~ Type C with visual symptoms except one complained of
by the aneurysm; and 3) presence of visual symptoms prior ~ dimmed vision (Fig. 5). Total visual loss in one eye was
to the aneurysm rupture. The 33 cases consisted of almost ~ observed in two cases, namely, Patient Case No. 22 with
the same number of male and female

Table 1. Cuse summary of 33 cuses with the aneurysm compressing the opftic herve
(18 vs. 15), whose age ranged between  confimed by suricd field

18 years old (the youngest) to 72 Tvioe of outic n
Y ( y 'g ) No. Sex Age Size of An. yweotop lc, eve Visudl symptom
years old (the oldest) with mean age compression
of 50.6 (years). 1 F 51 <lcm C Not checked
In terms of aneurysm size, the pati- 2 F 4 <lcm c No
ents were categorized into : 1) less 8 M 52 >lem B Altitudindl hemicnopsi
than 1 cm (the majority, or 25 cases); 4 M % <lem B Rtvisud loss
. . 5 M 53 <lcm A No
2) lem or larger (7 cases); and 3) giant
. . 6 F 46 <lcm A Field defect
intracranial aneurysm (1 case). Out of
the 33 . howed visual 7 F 72 <lcm A No
¢ 33 cases, ten patients showed vis 8 E " <lcm 5 No
symptoms, such as vision deteriora- 0 : 7 <lem B Mikd dimness
tion, tunnel vision, visual loss, etc. 10 F © <lem c No
These ten patients accounted for app- 1 M 8 <lem I No
roximately 3% of the total of 351 an- 12 F 55 <lcm C No
terior communicating aneurysm pa- 13 M 50 >Tcm B Not checked
tients. In addition, there were three 14 M 45 >lcm A Not checked
cases where the patients showed poor 15 M 55 >lcm B No
mentality or expired. Identification of 16 F 4% <lem c No
their visual symptoms was infeasible, 17 M a <lem B No
. 18 M 39 <lcm C No
whereas 20 cases complained such
. o 19 M 45 <lcm C No
symptoms accounting for 60.6%
(Table 1). For th . ith o 20 M 44 <lcm A No
prable 1), ror the patient W‘tl glant 7 F B >1cm C Visudl dimness
intracranial aneurysm, Vlsual. oss in 2 = 20 Giont o, c Rt visudl [oss
the left eye as well as in the right eye 3 F 18 <lem c No
was apparent. Interestingly, there were 2 F 70 <lem B No
also six cases, by surgical view, which 25 M 46 <lem B Visuel dimness
intracranial aneurysm compressed the 26 F 60 <lcm C No
optic pathway so that deep hollow- 2 M 36 <lcm B No
ness was found on the nerve without 2 M 59 >1lcm A Visudl dimness
any visual symptoms (Table 1). Based 29 M % >Tem ¢ No
on surgical view, a categorization was %0 F a <lem B No
. . 31 M 65 <lcm B Visudl dimness
made as the optic pathway lesion com-
. . 32 M 29 <lcm B L. anisocoria blindness
pressed by the intracranial aneurysm :
. . 33 M 51 <lcm B No
1) Type A (medial portion of the
optic nerve) (six cases, or 18.2%); 2)
Type B (superior portion of the optic — P - - — P
nerve) (14 cases, or 42.4%); and 3) b 4 Lo L) S . £

Type C (the anterior superior optic
chiasm, pressure on the optic path-
way) (13 cases, or 39.4%) (Fig. 2).
Analysis of the lesion of the optic
nerve revealed Patient Case No. 6
(Type A) with temporal hemianopsia
in one eye (Fig. 3) and Patient Case
No. 3 (Type B) with inferior hemia-

6820 " () 14 @2.4%) \“Jﬂ ©

Fig. 2. Classification of 33 anterior communicating artery aneurysms compressing optic nerve according
! ! i - to its compression site confirmed by surgical field. A : medial portion of optic nerve. B : superior portion of
nopsia (Fig. 4) but no patients in optic nerve. C : anterior superior portion of optic chiasm. Numerics represent number of cases (%).

y

13 (39.4%)
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giant intracranial aneurysm. Patient Case No. 32 with
pressure on the superior portion of the optic nerve accom-

panying local hematoma around the nerve (Table 1).
Though Patient Case No. 32 had inidally visited the ER
complaining headache without neurological sign, the brain
CT scan showed no abnormal finding. The patient decided
to return home voluntarily but was hospitalized two days
later due to headache and visual field defect in the left eye.
Surgery was later performed following the diagnosis of the

Fig. 3. Surgical color photo shows dome of aneurysm compressing medial
portion of the optic nerve (arrow). (type A)

Fig. 4. Surgical color photo shows dome of aneurysm compressing superior
portion of optic nerve (type B). Color change of optic nerve due to
compression by the aneurysm is seen (arrow).

anterior communicating artery aneurysm, during which
intracranial aneurysm was found to have protruded onto
the superior portion of the optic pathway with localized
hematoma around the nerve (Fig. 6). Post-operative
improvement of visual defects was found in eight out of ten
patients in approximately three months, whereas two

patients with giant intracranial aneurysm and unilateral
visual loss due to hematoma did not show improvement
even up to 1 year following surgery.

Fig. 5. Aneurysm compressing anterior superior optic chiasm (type C).
Dome of aneurysm is sit deeply into the optic nerve (arrow).

Fig. 6. Surgical color photo shows dome of aneurysm compressing medial
portion of optic nerve with focal hematoma.
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DISCUSSION

Anterior communicating artery aneurysm is the most
common form of intracranial aneurysm, accounting for 25-
38% of total cerebral aneurysm cases."” Visual deterioration
and visual field defect induced by intracranial aneurysm
1) visual
symptoms caused by bleeding into the eyeball ; 2) visual
symptoms due to aneurysm compressing the optic pathway ;
and 3) visual symptoms resulting from poor blood cir-
culation due to abnormality in the vessels to the optic
pathway.

Usually, in patients with sudden headache and mental
change by ruptured intracranial aneurysm causing SAH,

can generally be classified into three categories :

show the loss of light reflex and show bleeding tendency in
the fundus. Regardless of location, ruptured intracranial
aneurysm may accompany SAH as well as hemorthage in
the cornea, the subhyaloid and the vitreous body. In the
previous review of literature, Terson’s Syndrome was defined
as symptoms where visual impairment was generated by
intra-globe hemorrhage due to ruptured anterior com-
municating artery aneurysm. Though the mechanism of
post-rupture bleeding into the eyeball has not been fully
explained, what is considered the most convincing is that
due to sudden increase in venous pressure with the blockage
in venous flow to the eyeball caused by increased intracranial
pressure, small veins are ruptured and as a result cause
hemorrhage'%.

In most cases, visual symptoms are uncommon in patients,
even though intracranial aneurysm may compress the optic
pathway. However, in case of large intracranial aneurysm,
such visual impairment may be observed due to the pressure

51222 which are anatomically close to

from the aneurysm
the anterior optic pathway and the arteries from the Circle
of Willis (prevalent site of the intracranial aneurysm).
Accompanied symptoms include unilateral scotoma or
blindness owing to the pressure on the nerve, bitemporal
hemianopsia caused by the pressure on the optic chiasm or
homonymous hemianopsia due to compression on the
optic tract. Such symptoms progress slowly, as with the
increasing size of intracranial aneurysm, repeating multiple
cycles of improvement and deterioration that are explained
by development of a thrombus in the intracranial aneurysm
as well as its expansion. The fluctuation of visual symptom
is what differentdiates the aneurysm from brain tumor that
is characterized by consistent deterioration of visual
symptoms"*"*®. The aneurysm accompanying the largest
number of visual symptoms is carotid-ophthalmic aneurysm.
This is due to the area being closely located to the optic
nerve as well as relatively higher occurrence of giant intra-

cranial aneurysm. In case of (atypical) binasal or altitudinal
field defects, carotid-ophthalmic aneurysm must be con-
sidered™*”. According to Ferguson et al.”, 32 out of 100
patients with carotid-ophthalmic aneurysm showed visual
symptom.

For the present study, we analyzed patients accompanying
the visual symptom due to anterior communicating artery
aneurysm. Our results show that approximately 3% of
patients developed visual symptom, which is significantly
smaller than in the case of the carotid-ophthalmic aneurysm.

Anterior communicating artery is a short artery connecting
the left and right anterior cerebral arteries that travel towards
the anterior superior portion of the brain and sit towards
the anterior superior direction from the optic chiasm.
Location-based analysis shows that optic chiasm is the most
common site of intracranial aneurysm'”. The protrusion
direction of intracranial aneurysm is mostly determined by
the difference of both anterior cerebral arteries’ (right and
left) thickness and by the direction of relatively thicker
anterior cerebral artery. As demonstrated in the results,
aneurysms in most cases are located posterior superior as in
the direction of the distal anterior cerebral artery. In some
cases, however, the relatively thicker anterior cerebral artery
arches from the posterior superior portion of the brain
down towards the mid inferior portion. In such cases,
intracranial aneurysm should protrude in the anterior
inferior direction, in close contact with the optic pathway,
and compress the pathway as they increase in size’*®.
Among the patients in this study, the most frequently
observed cases were those with cerebral aneurysm pro-
truded upward, parallel to the direction of the distal
anterior cerebral artery, and when the direction of the
anterior cerebral artery arched from the postero-superior
towards the antero-inferior, the direction of the aneurysm
was antero-inferior. If the aneurysm protruded more
towards the anterior direction, it would compress the optic
nerve. If the aneurysm is protruded more towards the
posterior direction, it may compress the optic chiasm.
Based on the results of this study, cerebral aneurysm Type
A, compresses the middle portion of the optic nerve, which
may be associated with temporal hemianopsia in unilateral
eye. In type B cases with aneurysm compressing the
superior optic nerve, inferior hemianopsia may show. As
indicated, characteristic of visual field defect is subject to

6,7,9,12,13,19,25

the location of cerebral aneurysm ). Aneurysms of
anterior communicating artery, in general, tend to rupture
while they are relatively small and cause visual symptoms.
Thus, occurrence of giant cerebral aneurysm in this area is
extremely rare. Nevertheless, it could be possible, that unrup-

tured giant aneurysm with headache and visual loss may
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require differential diagnosis from brain tumor such as
pituitary adenoma or meningioma that are frequently
found in this area'”. One patient with giant intracranial
aneurysm had complained headache and visual field defect,
requiring differendal diagnosis for pituitary tumor. Giant
intracranial aneurysm with visual symptom is easily difte-
rentiated from brain tumor by its repetitive, cyclic pattern
of improvement and deterioration in symptom, as men-
tioned earlier, and by performing cerebral angiography.

When the aneurysm is ruptured, the pressure from arterial
blood flow is suspected of damaging the optic nerve as
much as the presence of hematoma compressing the optic
nerve which may cause visual symptoms. Though the
subarachnoid space is an open space, hematoma may be
formed around ruptured intracranial aneurysm as the
hemorrhage stanches, which could and may compress the
optic pathway. In cases where there is adhesion to the sur-
rounding brain tissues caused by a small amount of primary
bleeding, localized hematoma may be formed after re-ble-
eding, which can compress the optic nerve strongly”***.

Visual symptom due to poor blood circulation can be
caused by intracranial aneurysm®. For giant intracranial
aneurysm, visual symptoms appear due to by compressed
optic pathway by aneurysm and also poor blood circulation
resulting from the pressure upon the vessels running to the
nerve as well. Hematoma may compress microvessels on
and around the optic pathway and may cause poor blood
circulation. Visual symptoms due to poor blood circulation
also can be caused by vasospasm following SAH. We
anticipate that poor blood circulation due to vasospasm
causes unilateral visual symptom, and can rule out the
chance of hematoma or cerebral aneurysm in which they
do not compress the optic pathway'"'31622%30

Claes et al.” performed detailed ophthalmologic exa-
mination on the patent, who complained a minor tem-
porary headache and suffered from sudden unilateral visual
loss in a few hours, but there was no pathologic reason.
After a few days patient showed mental change and lumbar
puncture was done. The result confirmed that patients had
SAH and cerebral angiography discovered the anterior
communicating artery aneurysm. This is a case of small-
scale hemorrhage of ruptured aneurysm causes visual symp-
tom. Chan et al.” also reported a clinical case that visual
symptom was observed as early-stage symptom with rup-
tured aneurysm of the anterior communicating artery. It is
a case that, considers optic pathway damage caused by
vasospasm. There are findings that patients exhibiting
sudden hemianoptic altitudinal visual field loss with nor-
mal fundus which indicates the presence of posterior ische-
mic optic neuropathy. Rupture of intracranial aneurysm is

known to have no relationship with the symptom'®*”.

However, Hara et al."” reported that ischemic optic neuro-
pathy took place following the rupture of anterior commu-
nicating artery. It was reported that early-stage papilloe-
dema could cause the atrophy of the optic nerve'”. Previ-
ously, pathological examination of tissue samples had
revealed the ruptured anterior communicating artery aneu-
rysm which cause hemorrhage directly by compressing the
optic pathway. Cerebral vasospasm was also considered to
be a possible factor. Craenen et al.” reported a case of diffe-
rential diagnosis for a 37-year-old patient with sudden
painless unilateral visual loss due to the compression of
optic nerve by unruptured aneurysm of the anterior com-
municating artery. In the report, such aneurysms of the
anterior cerebral artery or of the anterior communicating
artery (unruptured yet with symptoms) were referred to as
paralytic aneurysm®.

Usually, treatment of the cerebral aneurysm causing visual
symptom is clipping the aneurysmal neck and to removing
the aneurysm sac or hematoma which may compress the
optic pathway. Particular care must be taken in order not to
damage the nerve. In most cases, clipping operation shows
good prognosis, even for the patients with poor findings of
fundus. Thus, observation up to two years after the surgery
is necessary”'”. Recently, there are reports that coiling of
aneurysm, which is commonly performed, has improved
patients’ visual symptom by reducing thrombus and in

particular its size*'*'”.

CONCLUSION

There are many many factors that cause visual symptom
include optic nerve compression by the aneurysm. Addi-
tional 5 cases in this study, later confirmed that there were
usual experiences with headache and dimmed vision in one
eye when aneurysm compressed the optic nerve. Therefore,
for patients complaining of such symptoms, differential
diagnosis should be made to consider the presence of
intracranial aneurysm around the optic pathway. And for
the differential diagnosis, cerebral angiogram, such as
cerebral CT angiogram, should be considered.
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