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Treatment for subarachnoid
hemorrhage due to ruptured posterior
cerebral arterial dolichoectasia with
aortic arch anomaly

Yeong-Il Yun, Chul-Hoon Chang, Jong-Hun Kim, Young-Jin Jung

Department of Neurosurgery, Yeungnam University Medical Center, Deagu, Korea

Subarachnoid hemorrhage (SAH) due to ruptured posterior cerebral artery (PCA)
intracranial arterial dolichoectasia (IADE) is very rare. As these lesions are difficult to
treat microsurgically, neurointervention is preferred because the dolichoectatic artery
does not have a clear neck, and the surgical field of view was deep seated with the
SAH. However, in some cases, neurointervention is difficult due to anatomical variation
of the blood vessel to access the lesion. In this case, a 30-year-old male patient
presented with a ruptured PCA IADE and an aortic arch anomaly. Aortic arch anomalies
render it difficult to reach the ruptured PCA IADE via endovascular treatment. The
orifice of the vertebral artery (VA) was different from the usual cases, so it was difficult
to find the entrance. After only finding the VA and arriving at the lesion along the VA,
trapping was performed. Herein, we report the PCA IADE with aortic arch anomaly
endovascular treatment methods and results.

Keywords Aortic arch anomaly, Intracranial arterial dolichoectasia, Posterior cerebral
artery, Subarachnoid hemorrhage

INTRODUCTION

Intracranial arterial dolichoectasia (IADE) refers to enlargement of the length, diameter,
and curvature of the blood vessels in the brain. In patients with dolichoectasia, the tunica
media of the arterial wall expands due to the disruption of the internal elastic lamina,
atrophy of the muscle layer, and hyalinization of the connective tissue leading to abnormal
dilatation of the affected vessel.””" TADE is mainly associated with the posterior circula-
tion and affects the basilar artery in 80% of the cases. IADE is usually asymptomatic, but
it can sometimes manifest as cerebral infarction and compression of the cranial nerve or

brainstem. 6)11)12)14)18-20

" Occasionally, in cases of arterial rupture, it may present as cerebral
hemorrhage and subarachnoid hemorrhage (SAH). SAH due to ruptured IADE does not

occur commonly and is not well known; however, emergency treatment is required because
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of the possibility of rebleeding. However, the standard IADE
treatment plan is controversial (trapping, resection with
reanastomosis, transposition, and wrapping).””” In addi-
tion, JADE may be accompanied by extracranial vascular
anomaly such as abdominal aortic aneurysm, coronary

13-15

artery ectasia, aortic arch anomalies.”"” Especially in aortic
arch anomaly as the arteries supplying blood to the brain
develop during embryogenesis, anatomical deformities may
occur, and these deformities may affect the development
of arterial disease.”” Anatomical deformities in the aorta
may further make endovascular treatment difficult, since
endovascular access to the lesion is not easy. During the
neuro-intervention procedure, aortic arch anomalies make
it difficult to access IADE."””” The authors report treatment
for intracranial artery dolichoectasia with a literature review
(Table 1). Here, we report trapping of SAH with IADE on
the left P2 segment and an aortic arch anomaly.

Table 1. Treatment for PCA intracranial artery dolichoectasia

CASE DESCRIPTION

A 30-year-old male patient, who had no history of an
underlying disease, presented with a severe headache before
admission. Emergency brain multi-phase computed
tomography angiography was performed, which revealed
SAH. In the non-contrast image, a lot of SAH was found
on the left crural cistern and the left ambient cistern (Fig. 1A).
In the three-dimensional (3-D) image, we found a
vascular abnormality on the left P2 segment that was elon-
gated and tortuous. It was found to be an IADE, rather
than the more commonly detected saccular aneurysm,
dissection (Fig. 1B). Therefore, we believe that the IADE
on the left P2 was likely ruptured. The dolichoectatic
artery of the P2 segment is difficult to treat surgically, since
it does not have a clear neck so it is difficult to clipping.
And trapping and bypass surgery was not planned because
it was technically very difficult in acute phase with SAH,

Location Type Treatment Prognosis
ChaoKHetal” Rt. PCA Incidental Balloon test occlusion, trapping Intact
This case Rt. P2 SAH Trapping Intact

PCA, posterior cerebral artery

o

Fig. 1. Brain multi-phased computed tomography angiography is showing subarachnoid hemorrhage in basal on left crural cistern and
left ambient cistern (A). Three-dimensional reconstructed angiography showed left P2 segment were elongated and enlarged (arrow) (B).
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and there was a high probability of technical failure and
high risk of rebleeding. Therefore, we decided to treat the
patient using an endovascular approach.

Initially, we tried to access the left vertebral artery (VA)
initially in the anteroposterior view, but we could not locate
it (Fig. 2A). We inferred that the aorta of the patient might

(A)

be unusual. After re-evaluating the 3-D image of the aortic
arch, we found that the left subclavian artery originated
posteriorly from the descending aorta at the T4 level.
From the left subclavian artery orifice to the left subclavian
artery at T1, it points to the right. After passing through
the left first rib, it turned to the left. The left VA came off

Fig. 2. In anteroposterior view of aortogram, the left subclavian artery was identified, but the left vertebral artery (VA) was not seen
and the shape of the aortic arch was unusual (A). Aortic arch three-dimensional image, left subclavian artery comes off poste-
riorly from the descending aorta at the level of T4. Arrow: left subclavian artery (B). From the left subclavian artery orifice to the
left subclavian artery at the level of T1, it is pointing to the right. After passing the left first rib, it tumns to the left. Left VA comes off
superiorly from the left subclavian artery at the level of T2. Arrow: left subclavian artery, Arrowhead: left VA (C). From the aortic arch
to the ascending aorta, it is clockwise. Two aortic arch aneurysm is found (D).
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superiorly from the left subclavian artery at T2 (Fig. 2B, C, D).

Under the guidance of left VA, IADE was located at
the left P2. The IADE on the left P2 was tortuous and
elongated (Fig. 3A, B). If access to the left VA was fail, we
considered the right VA guiding through the right radial
artery because the right VA guiding through femoral
artery was judged to be difficult to access due to aortic arch
anomaly. It was difficult to access the microcatheter inside
the IADE on the left P2. Therefore, we decided to perform
endovascular trapping on the left P2 segment before the
location of the IADE. To make this access, we used a distal
access intermediate catheter (SOFIA 6F; MicroVention
Terumo, Tustin, California, United States), which was
positioned at the left VA on the C2 level. Next, a microwire
(Synchro-14; Stryker, Fremont, California, United States)
and microcatheter (Excelsior SL-10; Stryker, Fremont,
California, United States) were attached to the left P2, prior
to the location of the IADE. Five detachable coils were
deposited to the left P2 prior to the location of the IADE,
the details of which are as follows: one 4 mmx8 cm, one
1 mmx3 cm, and one 1.5 mmx2 cm Axium Prime (EV3
endovascular, Irvine, California, United States) and one
2 mmx3 cm and one 1 mmx2 cm HydroCoil 10 Hydro-
Soft 3D (MicroVention Terumo, Tustin, California, United
States)(Fig. 3C). An angiogram revealed that there was
no distal flow to the left posterior cerebral artery after the
coil embolization procedure (Fig. 3D). The headache of
the patient improved after the procedure. Magnetic reso-
nance imaging for stroke revealed a focal acute infarction
in the left lateral thalamus (Fig. 3E). The patient was was
discharged without any neurological deficits. Thoracic
surgeons were consulted regarding the aortic anomaly for
the patient, and they diagnosed the possibility of congen-
ital anomalies or aortic aneurysms that could rupture.

Hence, the patient was advised an open thoracic surgery.

DISCUSSION

An established and appropriate treatment method does
not exist currently for patients with SAH and IADE of
the left P2 segment.”” SAH that is associated with IADE

in the posterior circulation is fatal.”'® In our reported
case of SAH associated with IADE, emergency treatment
was necessary because of the possibility of rebleeding.
We considered two strategies to treat SAH with IADE —
microsurgical or endovascular. In addition, both strategies
may be considered together as a treatment option.””>'"*”
Regardless of the treatment method, it is important to
ensure that no further bleeding occurs. This case was difficult
to treat surgically because the dolichoectatic artery of the
P2 segment did not have a clear neck, and the surgical
field of view was deep seated with the SAH. However, in
the endovascular treatment strategy, it may be difficult to
preserve the patent artery while accurately obliterating
the pathological lesion only. Since the IADE of the left P2
segment was too tortuous and elongated in our patient,
the exact lesion that had ruptured could not be identi-
fied. Therefore, we treated the patient with endovascular
trapping. However, complications from trapping of the
left P2 segment may occur secondary to the occlusion of
the perforator or from distal hemodynamic instability."”
As the purpose was to prevent rebleeding, trapping was
performed despite the possibility that some cerebral infarc-
tion may occur after trapping. But some studies, proximal
occlsuion of posterior cerebral artery (PCA) was well toler-
ated. It may be no perforators from dolichoectasia.”
However, from the very beginning, we considered the
presence of a vascular abnormality in the patient. In some
patients with IADE, arterial disorders such as coronary
artery ectasia, abdominal aortic aneurysm, saccular aneu-
rysm, and enlarged thoracic aorta have been reported.””"”
However, it has also been reported that there was no
significant association between aortic arch anomalies and
ascending aortic aneurysms.” Dolichoectasia has been asso-
ciated with old age, male sex, hypertension, and connective
tissue disorders such as Elher-Danlos syndrome, Marfan's
disease, and Fabry’s disease. Thus, IADE may be associated
with damage to various components of the tunica media.”
Therefore, when planning an endovascular procedure for
a patient with dolichoectasia, it should be considered that
the endovascular procedure may be difficult to perform
due to vascular malformations such as aortic anomaly,

aortic aneurysm, and coronary artery disease.
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Fig. 3. Left vertebral artery angiogram, working view
showing a tortuous and elongated Lt. P2 (A, B). After first,
second coil was inserted (C). Followed angiogram, there
were no distal flow left posterior cerebral artery after the
coil embolization (D). Followed stroke magnetic resonance
imaging (MRI), there were focal acute infarction on left
lateral thalamus (E).
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CONCLUSIONS

Endovascular therapy may be effective in some patients
with PCA TADE. But it should be considered that there
may also be malformations in extracranial vessels such
as the aorta in endovascular treatment. So, when treating
PCA TADE, the treatment method should be decided in

consideration of the anatomical variation.
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