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Case Report

High resolution MRI in treatment decision of
anterior communicating artery aneurysm
accompanied by visual symptoms: Endovascular
treatment or surgical clipping? A report of two
cases and literature review

Peng Liu, Xianli Lv, Youxiang Li" and Ming Lv’

Abstract

Anterior communicating artery (AComA) aneurysm accompanied by visual symptoms is rarely reported. The first case is an
asymptomatic 65-year-old woman who presented with an AComA aneurysm, and the pre-procedure high-resolution mag-
netic resonance imaging (MRI) revealed an AComA aneurysm compressed the left optic nerve and the chiasma with a size of
8.3 x 9.2mm. She suffered a sudden onset of left eye visual loss and the temporal hemianopia of the right eye after
endovascular embolization. She had a light sensation of the left eye and minor enlargement of the visual field in the right
eye at the six-month follow-up. The second case is a symptomatic 55-year-old woman suffering a visual loss in the left eye
and inferior nasal quadrantanopsia in her right eye. Pre-operative high-resolution MRI found an AComA aneurysm com-
pressing the left part of the chiasma with a size of 7.1 x 8.3 mm. Her visual symptoms improved after surgical clipping.
High-resolution MRI could depict the anatomic relationship between the AComA aneurysm and the surrounding optic
pathways. Endovascular treatment of an AComA aneurysm may result in visual deterioration due to the mass effect or

ischemia after the procedure. Surgical clipping of the AComA aneurysm could relieve the compression symptoms.
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Introduction

Anterior communicating artery (AComA) aneurysm
accounts for 25%-38% of total cerebral aneurysm
cases presenting with subarachnoid hemorrhage.'?
In rare circumstances, visual symptoms are encoun-
tered in AComA aneurysms, with an incidence of
3%.% Observation during the clipping surgery shows
that an AComA aneurysm might bear a tight adhesion
with the optic nerves or chiasm.®> An AComA aneurysm
directing posteriorly and inferiorly may result in visual
symptoms while the size is small.> Compression of the
chiasm with or without the optic nerves may result in
bilateral visual impairment.*

Recently, the advent of high-resolution magnetic res-
onance imaging (MRI) makes possible the delineation
of the aneurysm anatomy as well as the visualization of
the aneurysm wall.” The three-dimensional (3D)
sequence of MRI can clearly manifest the anatomic
relationship between the aneurysm and the surrounding
optic pathways. Moreover, with the help of contrast
medium, we can delineate the features of the aneurysm

wall. Enhancement of the aneurysm wall has been
deemed as a biomarker for aneurysm instability.’

Recently, an increasing number of intracranial
aneurysms have been treated with endovascular treat-
ment to relieve visual symptoms, depending on the
hypothesis that shrinkage of the organized thrombus
and retraction of the aneurysm wall may result in elim-
ination of the expansive pressure within the aneurysm.®
However, after endovascular treatment, the aneurysmal
mass effect may still persist. Microsurgical clipping also
offers the opportunity to decompress the optic nerve
and reduce the mass effect.’
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Here we report two cases of AComA aneurysms
accompanied by visual symptoms; peer literature was
also reviewed and discussed.

Case report
Case 1

A 65-year-old woman presented with incidental
AComA aneurysm diagnosed by magnetic resonance
angiography (MRA). Examination of both eyes was
normal. High-resolution MRI was performed for her,
revealing that an aneurysm sac compressed the left
optic nerve and chiasma (Figure 1(a), (b)).

The MRI was performed on a 3.0T MR scanner
(Achieva TX, Philips, Best, The Netherlands) with a
32-channel head coil. The internal carotid artery wall
was imaged by 3D black-blood T1W- volume isotropic
turbo-spin-echo acquisition (VISTA) sequence before
contrast injection and at about six minutes after admin-
istration of gadolinium-diethylenetriaminepentaacetic
acid dimeglumine (Gd-DTPA) (Magnevist; Bayer
Schering Pharma, Berlin, Germany; 0.1 mmol/kg).
Imaging parameters were repetition time/echo time
(TR/TE), 700/30ms; turbo spin echo (TSE) factor, 49

including four startup echoes; sense factor, 2; field of
view (FOV), 160 x 160 x 54mm®;  voxel size,
0.6 x 0.6 x 0.6mm”.

The post-contrast VISTA sequence showed obvi-
ous circumferential aneurysmal wall enhancement
(Figure 1(c)). The subsequent digital subtraction angi-
ography (DSA) revealed an AcomA aneurysm filling
from the left anterior cerebral artery (Figure 1(d)).
The aneurysm fundus was directed inferiorly and to
the left, with a size of 8.3 x 9.2 mm.

Endovascular embolization was decided for this
asymptomatic and unruptured aneurysm. Under gen-
eral anesthesia, the double catheter technique was
used and the aneurysm was occluded with a small
neck remnant (Figure 1(e)). Ten hours after the proced-
ure, the patient suffered a sudden onset of left visual
loss. Ophthalmic examination showed visual loss in the
left eye and temporal hemianopia of the right eye
(Figure 2(a), (b)).

Immediate computed tomography (CT) scan showed
no intracranial hemorrhage (Figure 3(a)). The follow-
ing day, we performed emergency DSA, which mani-
fested the near complete occlusion of the aneurysm
(Figure 1(f)). Then we re-examined the patient in our
hospital with high-resolution MRI, which showed the

Figure 1. (a), (b) The 3D T1 VISTA sequence from different angles showed the compression of the left optic nerve and the optic chiasm
(white arrow). (c) After the administration of the Gd-DTPA, the post-T1 VISTA showed the circumferential aneurysmal wall enhancement
(white arrow); (d) Left internal carotid artery angiogram of anteroposterior view showed an aneurysm arising from the anterior
communicating artery and directed inferiorly and posteriorly (white arrow). (e) The immediate post-procedure of the left internal carotid
artery angiogram showed the near complete occlusion of the aneurysm (residual neck filling of the contrast medium) (white arrow). (f)
The second day after the onset of left eye vision loss, the post-procedure of the left internal carotid artery angiogram showed there was no
occlusion of the parent vessel and stable occlusion of the aneurysm (white arrow). 3D: three-dimensional; VISTA: volume isotropic
turbo-spin-echo acquisition; Gd-DTPA: gadolinium-diethylenetriaminepentaacetic acid dimeglumine.
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aneurysm sac was filled with thrombus (Figure 3(b), (c)).
The compression of the left optic nerve and chiasma
was still present. The patient was given steroid therapy,
nerve nutrition and hyperbaric oxygen therapy. Clinical
follow-up at six months demonstrated left eye light sen-
sation and minor enlargement of the right visual field

(Figure 2(c), (d)). The six-month follow-up angiog-
raphy showed the recurrence of the aneurysm neck
(Figure 4(a)). After consulting with the neurosurgeon,
we performed surgical clipping. During the surgery, we
found the aneurysm sac still compressed the left optic
nerve and chiasma, resulting in a deep groove into the

Figure 2. (a), (b) Post-procedure visual field examination showed visual loss in the left eye and temporal hemianopia of the right eye. (c),
(d) Eye examination one month after the endovascular treatment showed enlargement of the visual field in the right eye and no obvious

change in the left eye.
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Figure 3. (a) Post-procedure CT scan showed no intracranial hemorrhage after the onset of left eye vision loss. (b) The axial view of the T1
MRI of the brain showed the aneurysm still compressed the left optic nerve and the optic chiasm (white arrow). (c) The coronal view of the
T2 MRI of the brain showed the presence of the hyperintense thrombus (white arrow) at the neck of the aneurysm. CT: computed

tomography; MRI: magnetic resonance imaging.
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Figure k. (a), (b) Six-month follow-up angiography showed the recurrence of the aneurysm sac (black arrow). Then we performed
surgical clipping. (c) The excised aneurysm sac was preserved in a bottle of formalin. (d) Immediate postoperative CTA showed the
complete obliteration of the aneurysm sac (black arrow). CTA: computed tomography angiography.

optic nerve compatible with the imaging of the pre-
procedure MRI. Then we clipped the aneurysm neck
and excised the aneurysm sac (Figure 4(b), (c)). The sub-
sequent postoperative computed tomography angiog-
raphy (CTA) showed the complete obliteration of the
aneurysm (Figure 4(d)).

Case 2

A 55-year-old woman presented with visual loss of the
left eye. Ophthalmologic examination showed left
visual loss and inferior nasal quadrantanopsia of her
right eye (Figure 5(a), (b)). MRA revealed an
AComA aneurysm. High-resolution MRI as mentioned
in Case 1 was performed and showed the chiasma was
compressed by the AComA (Figure 6(a), (b)). The post-
contrast T1 VISTA sequence showed the partial
enhancement of aneurysm wall (Figure 6(c)). DSA
revealed an AcomA aneurysm filling from the left
anterior cerebral artery. The ancurysm fundus was dir-
ected inferiorly and to the left, with a size of
7.1 x 8.3mm (Figure 6(d) (e)). Following our experi-
ence in the first case, surgical clipping was decided.
After the surgery, the patient recovered with improve-
ment of visual symptoms three weeks after the surgery
(Figure 5(c), (d)). Postoperative CTA showed the com-
plete obliteration of the aneurysm (Figure 6(f)). The
six-month follow-up CTA showed complete occlusion
of the aneurysm with no recurrence.

Review of previous cases

We searched the PubMed database using the keywords
“anterior communicating artery aneurysm’’ and ‘‘visual
symptoms,” “blindness,” or “‘vision loss.” We found 11
articles describing 34 people with cases of AcomA
aneurysms accompanied by visual symptoms who
were treated with endovascular procedure (n=7), sur-
gical clipping (n = 26), or conservative treatment (n=1)
(Table 1).>*7'> The mean age was 52.6+ 17.7 years
with a range of 22 to 66 years. As to the 25 aneurysms
with record of aneurysm size, 11 (44%) aneurysms were

larger than 10 mm, while the size in 14 (56%) aneur-
ysms was smaller than 10mm. The most frequent
aneurysm direction was inferior (58.8%, 20/34).

Of 34 patients, two patients with surgical clipping
died. Of the remaining 31 survivors, 70.8% (17/24)
patients in the surgical group showed improved visual
symptoms, which was significantly higher than the
28.6% (two of seven) in the coiling group (p =0.047,
Fisher’s exact test).

Discussion

Visual deterioration can be induced by AComA aneur-
ysm compression. To our knowledge, AComA aneur-
ysms presenting with visual symptoms are usually large
or giant aneurysms.® In 2000, Lownie et al. reported 18
cases of giant AComA aneurysms and found that optic
apparatus compression occurred with AComA aneur-
ysms (2.7-3.2cm) that are pointing inferiorly.®
However, most AComA aneurysms rupture when
they are small to medium size before they became
large enough to compress the optic apparatus.’

The patterns of visual symptoms were specified
and categorized as either visual acuity deterioration
(visual sensations, visual loss and blindness) or
impaired visual fields.>*® !¢ Presentation with only
monocular visual loss is very rare,” and the common
pattern of visual loss is bilateral field deficits as shown
in our cases. It should also be noted that the projection
of the AComA aneurysm also contributes to the advent
of visual symptoms. Pre-surgical radiologic assessment
showed that if the AComA aneurysm protrudes more
toward the anterior direction, it may compress the optic
nerve. If the aneurysm protrudes more toward the pos-
terior direction as shown in our case, it may compress
the optic chiasm.>

As to the two unruptured cases in our study, the
compression of the left optic nerve as well as the
chiasm was clearly depicted in the high-resolution
MRI imaging from different perspectives. The 3D
VISTA sequence imaging can suppress the flow signals
and their artifacts and makes possible precise



Liu et al. 5

Figure 5. (a), (b) Pre-operation visual field examination showed visual loss in the left eye and inferior nasal quadrantanopsia of the right
eye. (c), (d) Eye examination three weeks after surgical clipping showed obvious improvement of the visual field.

=asunme mvm ‘co:'
o %)
(%] m e
R e
W s B e
B e B %
| % il 47,58
4758 ! i
! (] B

[[] 2548

D 234 4 Q 2%
] na2 / O naz
[—_l 0.10 w1 L 010

[ 7 Greyscale (CO)
[%]
[%]

W o 100 B 9s.100
B s B s
B e B e
. 59..70 . 50.70
B a5 B 47.58
[] 3546 [] 35.46
[] 23.34 [] 23.34
O nz O] 1.22
] o.0 0 o.10

Figure 6. (a), (b) The 3D T1 VISTA sequence from different angles showed the compression of the left optic nerve and the optic chiasm
(white arrow). (c) After the administration of the Gd-DTPA, the post-T1 VISTA showed the partial aneurysmal wall enhancement. (d) Left
internal carotid artery angiogram of the anteroposterior view showed an aneurysm arising from the anterior communicating artery and
directed inferiorly and posteriorly. (e) Immediate postoperative CTA showed the complete obliteration of the aneurysm sac.

3D: three-dimensional; VISTA: volume isotropic turbo-spin-echo acquisition; Gd-DTPA: gadolinium-diethylenetriaminepentaacetic acid
dimeglumine.
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acquisition of the luminal configuration.'® In addition,
in terms of spatial resolution in slice-select direction,
partial volume effects, and fine-structure obscurity,
the 3D sequence is superior to the traditional two-
dimensional sequence. We can reconstruct the acquired
images from different angles to better delineate the ana-
tomical relationships.

Although prior to the procedure the presence of
compression was detected in our first case, the patient
suffered no visual symptoms. Probably, the visual loss
after the procedure was heralding the aneurysm’s
increasing size. However, visual loss due to aneurysm
compression usually fluctuates, unlike that from tumors
where visual loss is gradually progressive. These fluctu-
ations are induced by thrombosis or intermittent dila-
tion of aneurysm.'® The visual field deficit might have
started with bitemporal hemianopia due to chiasm
compression, which the patient would not have noticed.
The right optic nerve would have gotten compressed
later, presenting with monocular visual loss.

In addition, it is reported that compression from the
aneurysm may not be the only factor, even though intra-
cranial aneurysm may compress the optic pathway.?
Occlusion of the blood supply to the nerves may also
contribute. It is reported that the chiasm’s superior capil-
lary network is supplied by the anterior cerebral and
AComAs.’ As observed in our Case 1, the immediate
post-procedural MRI scan verified the presence of the
thrombus. So we suspected that the sudden vision loss
of the left eye was induced by the formation of a throm-
bus within the aneurysm neck, then followed by the occlu-
sion of the small vessels originating from the AComA.

As to the treatment of the unruptured aneurysm,
whether to treat or not as well as the treatment selection
remains controversial. However, the post-contrast T1-
VISTA showed circumferential aneurysmal wall
enhancement in Case 1 and partial aneurysmal wall
enhancement in Case 2, indicating the unstable status
of the aneurysm. Recently, an increasing number of
cases have been evaluated by high-resolution MRI to
find some markers for predicting aneurysm rupture.’
The enhancement of the aneurysm wall after gadolin-
ium contrast injection has been regarded as an unstable
factor for inflammation, and therefore as a potential
marker of aneurysm instability.

Surgical clipping permits immediate relief from com-
pression; endovascular coiling does not resolve the
mass effect. However, visual symptom improvement
after endovascular treatment has often been discussed
as a reduction of aneurysm pulsatility.'”'® Treatment in
a timely manner has often been discussed as a signifi-
cant factor in predicting visual outcome.” However,
case reports on complications of this treatment such
as incomplete aneurysm coiling, and failure to alleviate
symptoms related to mass effect have also been pub-
lished.'”** In our Case 1, the patient developed deteri-
oration of vision after coil embolization, although there
is no visual symptom before treatment. The optic
nerves and chiasm are probably more susceptible to

mass effect because of long-standing compressive
forces from aneurysm pulsations.

After reviewing similar cases in the literature, we found
the recovery of vision after endovascular or clipping sur-
gery was variable and ranged from no improvement to
complete recovery.>*®'® The Fisher’s exact test showed
that surgical clipping was significantly superior to endo-
vascular procedure in improving visual symptoms (70.8%
vs 28.6%, p < 0.05). In 2015, Shimizu et al. evaluated 39
cases of large or giant paraclinoid aneurysms treated with
endovascular coiling and microsurgical clipping with spe-
cial reference to visual outcomes, and concluded that
visual outcomes with microsurgical clipping and endovas-
cular coiling were almost the same.?' In 2011, Schuss et al.
reviewed 165 cases of intracranial aneurysms complicated
by visual dysfunction due to compression of the optical
nerve treated with endovascular treatment or surgical
clipping.” The authors concluded that aneurysm-related
visual dysfunction developing from direct mechanical
compression might improve after surgical clipping and
endovascular coiling. However, the authors found surgi-
cal clipping might achieve a significantly higher rate of
visual improvement (p =0.002) compared with endovas-
cular treatment and, according to the multivariate ana-
lysis, surgical clipping was the only variable significantly
associated with improvement of visual outcome
(»=0.02). Among the 20 cases reported by the authors,
five patients had AComA aneurysms. Four patients who
underwent surgical clipping all recovered or had
improved visual symptoms. The patient with coil embol-
ization had unchanged visual symptoms. Our experience
with the two cases agrees with the profile of the study.

Conclusion

AComA aneurysm coiling may cause vision symptoms
after the procedure and should be considered very care-
fully in patients presenting with compression of the
optic pathways. Preoperative MRI is helpful and neces-
sary to delineate the relationship between the aneurysm
and the optic pathways. The mass effect after the endo-
vascular procedure should be taken into consideration.
Under this circumstance, surgical clipping appears to
be a better choice.
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