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Abstract

A 47-year-old man presented with sudden-onset headache and Fisher group 3 subarachnoid hemor-

rhage. The World Federation of Neurological Surgeons grade was II. Digital subtraction angiography

(DSA) only showed a vessel wall irregularity in the A1 segment of the right anterior cerebral artery

(ACA), but an obvious bleeding source was not detected. Repeat angiography showed a tiny aneurys-

mal dilatation in the A1 segment with an intimal flap. The aneurysm enlarged on subsequent angi-

ograms. Dissecting aneurysm was diagnosed, and the patient underwent internal trapping of the A1

segment to prevent rerupture. Postoperative DSA showed complete obliteration of the dissected seg-

ment. Magnetic resonance imaging showed a clinically silent cerebral infarction in the territory of the

A1 segment perforators. Parent vessel occlusion for a dissected A1 segment can be effective, provided

that sufficient collateral blood flow from the contralateral ACA is observed. We recommend endovas-

cular trapping in this setting and hope that fellow clinicians select this approach for this rare pathol-

ogy.
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Introduction

Intracranial artery dissection may result in subarachnoid

hemorrhage (SAH), intracerebral hemorrhage, or cerebral

infarction. Compared with dissection of other intracranial

arteries, dissection of the anterior cerebral artery (ACA) is

rare, especially in the proximal segment. We report our ex-

perience with a patient who had a ruptured dissecting

aneurysm of the A1 segment of the right ACA.

Case Report

A 47-year-old man presented with sudden-onset head-

ache, vomiting, and impaired consciousness. Computed to-

mography of the head showed Fisher group 3 subarach-

noid hemorrhage (Fig. 1A). The World Federation of Neu-

rological Surgeons grade was II. Digital subtraction angiog-

raphy (DSA) and three-dimensional rotational angiography

showed a vessel wall irregularity in the A1 segment of the

right ACA, but an obvious bleeding source was not de-

tected (Fig. 1B, C). Repeat angiography on day 5 showed a

1.6 × 1.5 × 1.5 mm aneurysmal dilatation and an intimal

flap in the A1 segment of the right ACA (Fig. 2A, D, G). A

dissecting aneurysm of the right A1 segment was diag-

nosed. The patient was treated conservatively based on

our expectations of spontaneous aneurysm remodeling.

However, on day 23, angiography showed an increase in

aneurysm size (2.2 × 2.1 × 2.0 mm) despite the improve-

ment in vessel wall irregularity (Fig. 2B, E). Fourteen days

later, angiography showed even more aneurysmal growth

(Fig. 2C, F, H). The increased risk of rerupture was consid-

ered.

The Matas test was performed, which showed sufficient

collateral blood flow from the contralateral ACA to the ip-

silateral ACA territory (Fig. 3A). We performed trapping of

the A1 segment, prioritizing rupture prevention over the

risk of cerebral infarction due to the occlusion of the per-

forating arteries of the A1 segment.

First, a 7 Fr guiding catheter was sent to the right inter-

nal carotid artery, and a 4.2 Fr distal access catheter was
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Fig. 1 Computed tomography of the head showed diffuse subarachnoid hemorrhage (A). Digital subtraction angiography (B)

and three-dimensional rotational angiography (C) showed a wall irregularity in the A1 segment of the right anterior cerebral ar-

tery.

guided to the carotid siphon. After the navigation of a mi-

crocatheter into the distal A1 segment, seven detachable

coils were deployed to obliterate the dissected A1 segment

(Fig. 3B, C). Postoperative bilateral internal carotid angiog-

raphy showed complete obliteration of the dissected seg-

ment (Fig. 3D). Magnetic resonance imaging showed cere-

bral infarction in the territory of the perforating arteries of

the A1 segment (Fig. 3E). However, the patient did not ex-

hibit new neurological deficits nor did he develop vaso-

spasm or hydrocephalus during his hospitalization. On day

51, he was transferred to another hospital for rehabilita-

tion because of mild cognitive deficits. His modified

Rankin scale score was 1.

Discussion

Dissection of the ACA is rare, particularly in the proxi-

mal segment. Mizutani reported that only 5.3% of intracra-

nial artery dissections involve the ACA.1) The etiology of

dissection remains unknown. A summary of 34 patients

with A1 dissection from 25 studies is shown in Table 1.2-25)

Twenty-nine presented with SAH and five with cerebral in-

farction. Interestingly, most cases were from Japan. Debette

et al. also reported that most reports of patients with in-

tracranial artery dissection were from Asia.26) It is unclear

whether this is attributable to publication bias, differences

in disease prevalence among ethnic groups, or both.

SAH group

Among the 29 patients who presented with SAH, direct

surgery or endovascular treatment was performed in 26.

Time from onset to treatment was reported in 17 patients:

11 underwent treatment within 1 week; 4, within 1 month;

and 2, after 1 month. Among the three patients who re-

ceived conservative care, the outcome was favorable in two

(good recovery and moderate disability, respectively) and

death in one.

Timing of dissection diagnosis was reported in 26 of the

29 SAH patients. Dissection was not identified at the in-

itial examination in 5 of the 26 (19.2%). Dissection findings

were identified on repeat DSA within 1 week in three of

these five. In our patient, initial DSA showed only a vessel

wall irregularity in the A1 segment. Dissection was diag-

nosed on repeat angiography performed on day 5 based on

the presence of a small aneurysm and an intimal flap.

Mizutani et al. reported that the healing process for

cerebral dissecting aneurysms presenting with SAH begins

with neointimal proliferation at 1 week and may continue

even after 1 month, depending on the extent of the wall

injury.1) In our patient, we initially selected conservative

treatment and anticipated eventual aneurysm dissipation

after vascular remodeling occurred. However, because the

aneurysm continued to grow, internal trapping was per-

formed.

Mitsuhara et al. reported that A1 segment dissection

with SAH is associated with poor prognosis; only 6 of 21

patients in their series (28.6%) experienced good recov-
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Fig. 2 Digital subtraction angiography (right internal carotid artery injection) on day 5 (A), day 23 (B), and day 37 (C). Three-di-

mensional rotational angiography (maximum intensity projection sagittal view) on day 5 (D), day 23 (E), and day 37 (F). Both im-

aging modalities demonstrated vessel wall abnormalities and aneurysmal enlargement over time. An intimal flap (arrow) was vis-

ible on three-dimensional rotational angiography (maximum intensity projection coronal view) on day 5 (G). Three-dimensional

rotational angiography on day 37 clearly showed enlargement of the aneurysm (3.5 × 3.5 × 3.5 mm) and a vessel wall irregularity in 

the A1 segment (H).

ery.23) By contrast, 14 of the 29 SAH patients in our review

(48.3%) experienced good recovery, and all 4 who under-

went endovascular treatment experienced a good outcome.

Given that we included endovascular treatment cases, the

outcomes in our review may be better than those in the

previous one. Endovascular treatment is less invasive than

surgery, and it enables consideration of collateral blood

vessels from the contralateral side.
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Fig. 3 The Matas test showed sufficient collateral blood flow from the contralateral anterior cerebral artery (A). Bilateral inter-

nal carotid artery (ICA) angiography (B). No intraoperative aneurysmal rupture was observed during the internal trapping of the

A1 segment (C). Bilateral ICA angiography after trapping showed complete obliteration of the dissected segment (D). Magnetic

resonance imaging after trapping showed cerebral infarction in the territory of the A1 segment perforators (E).

Infarction group

All five patients who presented with cerebral infarction

in our review initially received conservative therapy, but

two ultimately required surgical intervention. The first ex-

perienced SAH after 1 month and underwent surgical clip-

ping and coating; the other developed a saccular-like dis-

secting aneurysm after 2 years and underwent surgical

trapping. All five cases who presented with cerebral infarc-

tion experienced good recovery.

Therapeutic choice

Deconstructive surgery (surgical trapping with or with-

out bypass and internal trapping) was performed in 15 of

the 28 patients who underwent surgical treatment (53.6%).

Of these, seven (46.7%) experienced good recovery. When

considering deconstructive surgery, it is important to

evaluate for the patency of the anterior communicating ar-

tery and the presence of contralateral A1 segment aneu-

rysms. Kashimura et al. performed bypass surgery in addi-

tion to trapping in a patient with a fusiform aneurysm of

the proximal A1 segment because of insufficient collateral

blood flow from the contralateral ACA.17) In our patient,

the Matas test showed sufficient collateral blood flow from

the contralateral ACA territory. Thus, we performed inter-

nal trapping without bypass.

Postoperative magnetic resonance imaging in our pa-

tient showed a cerebral infarction in the territory of the

A1 segment perforators that was clinically silent. Perlmut-

ter et al. reported that this segment has an average of

eight basal perforators (range, 2-15) other than the Heub-

ner artery.27) In our review, all four patients with postopera-

tive infarction experienced good recovery.

Reconstructive surgery (clipping, coating, wrapping, and

endovascular treatment with a stent or flow diverter) was

performed in 13 of the 28 patients who underwent surgery

(46.4%). These patients had insufficient collateral blood

flow from the contralateral ACA. Eight of them (61.5%) ex-

perienced good recovery.

Although dissection of the A1 segment of the ACA is

rare and its etiology remains unknown, endovascular ther-

apy may be an effective treatment option.
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