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Simultaneous Vertebral Artery Dissection and Contralateral
Posterior Inferior Cerebellar Artery Dissecting Aneurysm

Young-Seok Kwak, MD,1 Dong-Hun Kang, MD,2 Hyun-Jin Woo, MD1
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The optimal treatment and appropriate follow-up period for an unruptured 
vertebral artery (VA) and/or posterior inferior cerebellar artery (PICA) dis-
section have not been established. Decisions regarding treatment of these 
vascular lesions are usually based on the manifesting symptoms and changes 
in radiologic findings during the follow-up period. We experienced a patient 
who had a simultaneous unruptured VA dissection and a contralateral PICA 
dissecting aneurysm. We did not find such a case in other literature.
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Fig. 1. On source image of time-of-flight (TOF) - magnetic reso-
nance angiography (MRA), high signal intensity (arrow) repre-
senting an intramural hematoma is distinguished from flow-re-
lated enhancement of the VA (A). The MRA shows a faint sig-
nal adjacent to the junction of the right VA and PICA 
(arrowhead) and a fusiform dilatation of the anterior medullary 
segment of the left PICA (arrow) (B).

INTRODUCTION

Intracranial arterial dissections occur more often in 

posterior circulation, and can cause subarachnoid 

hemorrhage (SAH) and/or cerebral ischemia.18) Due 

to a high rebleeding rate and mortality, ruptured dis-

secting aneurysms require early treatment by endo-

vascular obliteration or open surgery.5)14)15) However, 

understanding of the natural history and optimal 

management of spontaneous unruptured vertebral ar-

tery (VA) and/or posterior inferior cerebellar artery 

(PICA) dissection is incomplete.3)4)6)10) We experienced 

a patient who had a simultaneous unruptured VA 

dissection and a contralateral PICA dissecting aneurysm. 

Considering the bleeding risk at the acute stage, the 

unruptured VA dissection was treated via endovas-

cular stent insertion. However, due to its technically 

low availability, the PICA lesion was conserved with-

out endovascular treatment.

CASE REPORT

A 42-year-old previously healthy male patient com-

plained of sudden onset of a severe right-sided occipi-

tal headache for one day. Although he had dizziness 



YOUNG-SEOK KWAK ET AL

Volume 14 · Number 3 · September 2012  229

A B C

Fig. 2. A right vertebral angiogram shows the “pearl and string” sign and appearance of a double lumen in the right distal V4 
segment of the vertebral artery (VA) involving the origin of the right posterior inferior cerebellar artery (PICA) (A). The follow-up 
angiograms immediately and three months after stent placement demonstrate good patency of the VA (B, C).

A B C

Fig. 3. A left vertebral angiogram shows focal stenosis with a post-stenotic fusiform aneurysmal dilatation (arrow) of the left prox-
imal posterior inferior cerebellar artery (PICA) suggesting dissection with pseudoaneurysm formation (A). The second angiography at 
four weeks after symptom onset confirms the reduction of the left PICA dilatation (arrow) (B). Follow-up vertebral arteriography 
three months later indicates spontaneous resolution of the left PICA dilatation (arrow) (C).

and nausea, findings on his neurological examination 

were normal. He had no history of trauma or remark-

able medical or familial history. Findings on a com-

puted tomographic (CT) scan performed on admission 

showed no evidence of intracranial hemorrhage. In 

addition, no abnormality was observed on magnetic 

resonance imaging (MRI). However, a high signal in-

tensity representing an intramural hematoma was dis-

tinguished from a flow-related enhancement of the 

VA on the source image of time-of-flight (TOF) - mag-

netic resonance angiography (MRA) (Fig. 1A). The 

MRA showed tapered narrowing of the right VA at 

the junction of the right VA and PICA, and fusiform 

dilatation of the anterior medullary segment of the 

left PICA (Fig. 1B). On the lumbar tapping, there was 

no evidence of SAH. Cerebral angiography performed 

the next day showed a “pearl and string” sign and a 

double lumen sign in the right distal V4 segment of 

the VA involving the origin of the right PICA, in-

dicating a spontaneous dissecting aneurysm (Fig. 2A), 

and focal stenosis with a post-stenotic fusiform aneur-

ysmal dilatation of the left proximal PICA, suggesting 

a dissection with an aneurysm formation (Fig. 3A). 

Endovascular treatment of the right VA dissection 
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was performed immediately after cerebral angiog-

raphy: a Prowler Selector Plus microcatheter (Cordis 

Neurovascular, Miami, FL) was placed through the 

dissection segment in the right VA; then, two 

Enterprise stents (Cordis Neurovascular, Miami, FL) 

were deployed to the right VA dissection site in order 

to dilate it to cover the dissection (Fig. 2B). Several 

possible treatment options were considered for the 

suggestive dissecting aneurysm on the left proximal 

PICA. Finding clues of a dissection in this small ves-

sel was difficult; thus, we could not rule out the like-

lihood of an originally existing fusiform aneurysm. In 

addition, the left PICA lesion was technically less 

available; the diameter of the stenotic segment was 

too narrow to perform a stent insertion. Therefore, we 

made the decision to provide conservative treatment. 

The patient’s symptoms showed gradual improve-

ment and he recovered without complications. The 

second angiography performed at four weeks after 

symptom onset confirmed that the right VA dissection 

lesion had not recurred and a reduction was observed 

in the left PICA dilatation (Fig. 3B). This finding sug-

gested that the left PICA lesion was a dissecting 

aneurysm in a spontaneous healing state. Findings on 

follow-up vertebral arteriography three months later 

showed no recurrence of the right VA dissection le-

sion (Fig. 2C) and spontaneous resolution of the left 

PICA dilatation (Fig. 3C). 

DISCUSSION

Dissecting aneurysms of the VA account for 1.4% of 

all intracranial aneurysms and 11% of the aneurysms 

located in posterior circulation.15) PICA aneurysms ac-

count for approximately 0.5% to 3.0% of all intracranial 

aneurysms.5) Knowledge of the incidence of simulta-

neous dissection of the VA and the contralateral PICA 

is limited, and the cause or pathogenesis of multiple 

intracranial dissections is unclear. 

The most common clinical feature of an unruptured 

VA dissection is a severe occipital headache only or 

focal ischemia of posterior circulation. The initial pre-

sentation of patients is critical to the prognosis of 

such lesions;4)6) however, their optimal management 

and appropriate length of the follow-up period have 

not been established. Some studies have reported a 

relatively good prognosis for patients with an un-

ruptured VA dissection.14)16)19) However, Miszutani et 

al.11) reported occurrence of hemorrhage within three 

days after ictus in two thirds of unruptured VA 

dissections. These findings suggest that if the first few 

days pass without hemorrhage, the clinical outcome 

for patients with unruptured VA dissections may be 

good. Naito et al.13) found that the hemorrhage from 

unruptured VA dissections was more often than pre-

viously considered. In their evaluation of 21 patients 

with unruptured VA dissections, three patients sub-

sequently experienced hemorrhage; in two patients, 

hemorrhage occurred within one day after the preced-

ing headache. They recommend endovascular treat-

ment for unruptured VA dissections associated with 

relatively large aneurysmal dilatations or a double-lu-

men sign in the acute stage and with growing aneur-

ysmal dilatations during the follow-up period.

In our case, intramural hematoma was detected in 

the source image of a TOF-MRA, and the pearl and 

string and double lumen signs were shown as a char-

acteristic MRA and conventional angiography find-

ings of VA dissections. Because an increased risk of 

rupture has been demonstrated for VA dissections 

showing these angiographic findings in the acute 

stage, treatment such as endovascular or direct sur-

gery is required.13) Thus, in this case, endovascular 

treatment of the right VA dissection was performed 

immediately after cerebral angiography. In particular, 

with the advance of endovascular techniques, use of 

stents and coils may be one of the best treatment 

strategies for prevention of rupture of an unruptured 

VA dissection. Some patients whose VA dissections 

were treated by stenting, with or without coiling, 

have had favorable clinical outcomes.6)7) The aim of 

this management using stents and coils is the preser-
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vation of the parent artery flow. In our case, because 

of a VA dissection involving the PICA origin, patency 

of the VA and PICA should be preserved with stent 

placement. In addition, the risk of rupture of a VA 

dissection is higher in the acute stage. Therefore, we 

posited that stenting would be a suitable treatment 

for right VA dissection. Serial angiographic follow-up 

studies indicated that the patency of the VA was 

maintained after stenting. 

Previous studies of dissecting PICA aneurysms have 

reported that in spontaneous PICA dissection, treat-

ment with careful observation may be preferable to 

surgical or endovascular intervention, if there are no 

obvious angiographic risk factors for hemorrhage, 

such as a pseudoaneurysm.3)14)18) In our case, although 

we suggested that this fusiform lesion represents arte-

rial dissection, finding the angiographic feature of dis-

section in this small vessel was difficult. Endovascular 

treatment of a PICA lesion was likely to be less avail-

able technically. In addition, any treatment, including 

occlusion of a proximal PICA may lead to infarction 

of the medulla oblongata, due to the perforators sup-

plying this structure.1)2) Hence, instead of using ag-

gressive treatment, we treated the left PICA dissecting 

aneurysm conservatively. We decided to perform a 

short-term follow-up vertebral arteriography. Serial 

vertebral arteriography performed during the three- 

month follow-up indicated spontaneous improvement 

and gradual healing of the dissection site on the left 

PICA. 

The most important mechanism of arterial dissection 

is the disruption of the internal elastic lamina.12) The 

healing process for dissecting aneurysms may be 

based on formation of the intima. In the subsequent 

healing process, T cells and macrophages are acti-

vated on the first day, endothelium covers the lesion 

within three to five days, synthetic smooth muscle 

cells begin to form within four days, and the neo-

intima appears after one week. At three months, in-

timal formation is complete.17) Therefore, neointima for-

mation, reinforcing the dissection site, is completed be-

tween one week and three months.11) The appropriate 

length of follow-up in patients with unruptured VA 

dissections has not been established. In some cases, 

changes at the dissection site were observed two to 

three months post onset,8)19) whereas in others, an 

MRI performed six months after initial symptoms in-

dicated the disappearance of the high signal mural 

hematoma at the dissection site.7)9) Kai et al.6) have 

suggested that patients with unruptured VA dis-

sections should be monitored closely for six months, 

and that an active follow-up period of more than two 

years is not required. In our case, follow-up vertebral 

angiography performed at three months showed a 

good patency of the right VA and spontaneous reso-

lution of the left PICA dilatation. We suggest that pa-

tients who have VA dissections and/or PICA dis-

sections need at least three months follow-up angiog-

raphy after symptom onset.

CONCLUSION

We report on a rare case of simultaneous unruptured 

VA dissection and contralateral PICA dissection. 

Treatment should be considered for symptomatic un-

ruptured VA dissections in the acute stage. In dissect-

ing PICA aneurysms, especially non- hemorrhagic le-

sions, there is a possibility of spontaneous resolution 

resulting in a favorable outcome. Decisions regarding 

treatment for these vascular lesions may be based on 

the manifesting symptoms and radiologic changes ob-

served on careful follow-up.
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