Endovascular intervention of intradural hemorrhage from
ruptured spontaneous vertebral artery dissection
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Objective: To study the therapeutic effect of
endovascular treatment for intradural hemorrhage
from ruptured spontaneous vertebral artery
dissections (SVAD) using Guglielmi detachable coils
and mechanical coils.

Methods: The retrospective study was carried out in
the Department of Interventional Radiology, Rizhao
People’s Hospital, Rizhao, China from January 2008
to December 2011. Twelve patients with intradural
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hemorrhage from ruptured SVAD underwent
endovascular embolization treatment after imaging
and clinical evaluation. The aneurysm lumen and
the parent artery were embolized with Guglielmi
detachable coils and mechanical coils. Guglielmi
detachable coils were used to embolize the aneurysm
lumen and the parent artery adjacent to the aneurysm.
Mechanical coils were used to embolize the parent
artery.

Results: All lesions were proximal to the posterior
inferior cerebellar artery origin. All patients had
successful outcomes without any other complications.
Angiograms  immediately  after  embolization
demonstrated complete occlusions. There were no
patient deaths during the study. All cases resulted in
complete occlusions, and no rebleeding or ischemia
occurred during the 6-36 month follow-up period.
Endovascular  intervention  with
Guglielmi detachable coils and mechanical coils is
a safe and eflicacious method for treating intradural
hemorrhage from ruptured SVAD.

Conclusion:
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here are 3 well-defined layers in the wall of

the vertebral arteries. These layers include the
intima with internal elastic membrane, the media
with external elastic membrane, and the adventitia.!
Spontaneous vertebral artery dissections (SVAD)
occur most commonly between the media and internal
elastic layers." The extradural vertebral artery has a
thicker media and adventitia with more elastic fibers.
Extradural SVAD most likely proceed through the
internal elastic lamina to the subintima. This results
in vertebrobasilar insufficiency or posterior circulation
infarction attributable to arterial narrowing and
thromboembolism.” The intradural vertebral artery has
a thinner media and adventitia with fewer elastic fibers.
Intradural SVAD most likely proceed through the media
to the subadventitial layer, and results in subarachnoid
hemorrhage (SAH) attributable to arterial dilatation
and subsequent rupture.’3#

Although SVAD rarely occur in the intradural
vertebral artery, the mortality in these patients
is higher."” Endovascular intervention has been
recommended as the standard and first choice for
treatment. To date, no reports demonstrate the efficacy
of Guglielmi detachable coils combining mechanical
coils for the endovascular treatment in patients with
SVAD. The aim of this retrospective study is to present
our experience with Guglielmi detachable coils and
mechanical coils for the endovascular treatment of 12
patients who had intradural hemorrhage from ruptured
SVAD.

Methods. Between January 2008 and December
2011, a total of 12 patients with intradural hemorrhage
from ruptured SVAD underwentendovascular treatment
in the Department of Interventional Radiology, Rizhao
People’s Hospital, Rizhao, China. All patients were
treated after informed consent was obtained from their
relatives. The Institutions ethics review committee
approved the research.

All patients were confirmed by CT (Figure 1a). The
inclusion criterion was a lesion proximal to the posterior
inferior cerebellar artery (PICA) origin in digital
subtraction angiography (DSA). The 12 patients were
treated with endovascular intervention. The aneurysm
lumen and the parent artery were embolized by internal
trapping. Guglielmi detachable coils (MicroPlex and
HyperSoft, MicroVention Inc., Tustin, CA, USA) and
mechanical coils (Cook, Bloomington, MA, USA) were
used in the study. Guglielmi detachable coils were used
to embolize the aneurysm lumen (MicroPlex) and the

www.neurosciencesjournal.org

parent artery adjacent to the aneurysm (HyperSoft).
Mechanical coils were used to embolize the parent
artery. All patients were treated within 3-7 days after
the onset of symptoms. Heparin (4000 units) followed
by an intravenous drip rate of 2000 units/hour was
administered prior to the procedure to prevent clotting.
After the procedure, all patients were sent to the
neurosurgical intensive care unit for close neurological
monitoring. Lumbar punctures were performed soon
after the procedure to drain small amounts of post-
surgical hemorrhage from the CSE Nimodipine (50
ml, every 12 hours for 7 days by intravenous drip) was
administered to prevent angiospasm.

Digital subtraction angiography (DSA) was
performed during the endovascular intervention in all
cases (Figures 1B-1H). The DSA or CT angiography
(CTA) binding MRI was performed from 6 to 36
months post-operatively in all patients to ensure
successful occlusion. The efficacy of the treatment was
determined by the presence or absence of complete
occlusions of the dissecting aneurysm and proximal
artery.

Results. Eight male and 4 female patients with
a mean age of 49 years (age range, 39-58 years) were
studied. Sudden severe headache and vomiting were
present in 10 patients. One patient described symptoms
of cephalagra, which were present 5 days prior to
experiencing a severe headache. Another patient
presented initially with sudden dizziness, headache, and
seizure disorder lasting for one day before experiencing
an agonizing headache with vomiting. No patients
had any definite cervical trauma or family history
(Table 1). All lesions were proximal to the PICA origin
and demonstrated the “pearl and string sign (local
arterial dilatation with proximal or distal stenosis)”
on DSA (Figures 1B-1D). The collateral circulation
filled adequately. All patients had successful outcomes
without rebleeding or any other complications during
endovascular treatment. Angiograms immediately
after embolization demonstrated complete occlusions
of the dissecting aneurysms (Figure 1E) and proximal
parent vertebral arteries (Figure 1F). After treatment,
one patient reported auricle pain on the ipsilateral side
to the procedure, and another reported double vision.
Both of these symptoms resolved after symptomatic
treatment.

All dissecting aneurysms and parent arterial segments
remained occluded on follow-up imaging studies with
conventional DSA or CTA (Figures 1G & 1H). Follow-up
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Table 1 - Demographic details and clinical manifestations of patients with intradural hemorrhage from ruptured SVAD.

Patient

Gender, age

Lesion site

Hunt-Hess grade

Clinical manifestations

1

= N ) T V. " N SV S}

— = =
[ )

M, 39
M, 46
E 48
M, 50
M, 53
E 58
M, 44
M, 49
E 55
E 40
M, 54
M, 52

Right
Right
Left
Right
Left
Right
Left
Left
Right
Left
Right
Right

3

—

[SSIEES VR N R O N I (SR CUR G R 5]

Sudden severe headache, vomiting, disturbed consciousness
Agonizing headache, vomiting
Cephalagra prior to severe headache
Sudden severe headache, vomiting, disturbed consciousness
Sudden severe headache, vomiting
Sudden severe headache, vomiting
Seizure disorder before headache
Sudden severe headache, vomiting, disturbed consciousness
Headache, vomiting
Sudden severe headache
Severe headache, vomiting

Sudden severe headache, vomiting

SVAD - spontaneous vertebral artery dissection, M - male, F - female

Figure 1 - Acutely ruptured right vertebral dissecting aneurysm proximal to the PICA origin in a 39-year-old man showing: A) Plain CT shows SAH.

B & C) Right vertebral angiogram shows large aneurysmal dilation with string sign located proximal to the PICA origin (arrows). D) Left
vertebral angiogram shows nourishment of posterior circulation originating from the left vertebral artery and filling of the right SVAD
(arrow). E) Right vertebral angiogram demonstrates the dissecting aneurysm is embolized by the Guglielmi detachable coil (arrow). F) Right
vertebral angiogram demonstrates the parent artery proximal to SVAD is embolized by the mechanical coil (arrow). G) Right vertebral
angiogram obtained after embolization demonstrates both SVAD and parent artery are completely occluded. H) Left vertebral angiogram
obtained after embolization demonstrates retrograde filling of the right distal vertebral artery and PICA. PICA - posterior inferior cerebellar
artery, SAH - subarachnoid hemorrhage, SVAD - spontaneous vertebral artery dissection

48

Neurosciences 2013; Vol. 18 (1)

WWW. neurosciencesjoumal.org



Ruptured spontaneous vertebral artery dissection ... Xu et al

MRI demonstrated no infarction in the medulla or
the posterior inferior cerebellar artery territory in all

patients. No recurrent hemorrhage was demonstrated
on follow-up MRI.

Discussion. Spontaneous vertebral artery dissection
is an uncommon but potentially disabling and fatal
disease. Its annual incidence is 1 to 1.5 per 100,000.%°
The SVAD typically occur in the V2 or V3 segment
of the vertebral artery. The SVAD rarely occur in the
V4 segment with subarachnoid hemorrhage (SAH)."*
In Peluso et al’s study,’ only 13 SVAD occurred in the
intradural V4 segment with SAH in a total of 756
endovascular treated aneurysms (incidence, 1.7%).

It is important to ensure accurate imaging diagnosis
to allow for proper treatment. Both CTA and DSA
are the most useful methods for diagnosing SVAD.
The DSA has been recognized as the “gold standard”
in diagnosing arterial dissections since it can clearly
demonstrate the aneurysm lumen and the parent
vertebral arteries. The CTA is a minimally invasive
technique that can demonstrate the arterial lumen,
parietal thrombus, calcification, and the relationship
between the lesion(s) and the skull. In our study, CTA
was used for follow-up imaging in some patients. The
DSA combined with CTA can provide accurate imaging
details. Angiogram appearances of SVAD are varied
according to the location and the degree of the involved
vessel wall. “Pearl and string sign” is the most common
sign, especially for ruptured SVAD and all lesions in our
study demonstrated this radiologic finding.®”

Deciding to proceed with endovascular treatment
for SVAD and the effect it has on the lesion is both
dependent upon the location of the SVAD and the
condition of the collateral and posterior circulation.
To date, endovascular treatment of SVAD has taken
the place of surgical treatment."® Sufficient analysis
based on imaging and clinical data is helpful to make
the best endovascular therapeutic strategy and gain the
best effect. For lesions proximal to the PICA origin, the
dissecting aneurysm and parent arterial segments are
occluded with coils as long as the collateral circulation
fills adequately via the contralateral vertebral artery or
posterior communicating arteries. If collateral flow is
insufficient, the parent artery is preserved. For lesions
distal to the PICA origin, determining involvement
of the anterior and posterior spinal artery is crucial.
The perforation must also be localized to determine if
it arises between 14 mm proximal and 16 mm distal
to the union of the vertebrobasilar artery.® Jin et al’
reported 3 patients with symptomatic PICA infarctions
after endovascular occlusion with PICA preservation.
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These 3 SVAD lesions were distal to the PICA origin.
The authors suggested that the infarctions were related
to the occlusion of critical perforating arteries. The
decision to preserve or to embolize the PICA is critical
in treating lesions involving the PICA origin. Kitanaka
etal' suggested that sacrificing the PICA was not always
dangerous because of the rich pial anastomoses. Peluso
et al' suggested that immediate internal coil trapping
of the PICA was the preferred therapy in SVAD with
SAH. This prevents recurrent SAH, which outweighs
the risk of ischemia in the tissue being perfused by the
PICA. In the present study, all lesions were proximal
to the PICA origin, and the aneurysm lumen and the
parent artery were all occluded.

When the dissection involves the dominant
vertebral artery, evaluation of the collateral circulation
via the contralateral vertebral artery or posterior
communicating arteries should be considered first.
For patients with lesions involving the contralateral
vertebral artery or in patients with a single vertebral
artery and insufficient posterior communicating
arteries, reconstructive strategies should be considered.
The indication and timing of treatment for SVAD
still remain controversial.”'" Most studies suggest that
either unruptured or ruptured SVAD should be treated
as early as possible. Early endovascular treatment has
been considered standard and first choice especially in
ruptured SVAD, which has a poor clinical outcome."*%!!

Approaches to endovascular strategies of SVAD
could be divided into deconstructive (sacrificing the
parent artery) and reconstructive (preserving blood
flow through the parent artery).® Deconstructive
strategies can be performed when important branch
vessels are not incorporated in the dissected segment of
the artery and collateral blood flow could adequately
supply the posterior circulation. Proximal occlusion
of the parent artery has been widely used for treating
ruptured SVAD. It is easily performed, but is not able
to completely prevent subsequent ruptures of the same
lesion. Proximally occluding the parent artery alone
should only be considered when patients cannot be
safely treated with other endovascular techniques.'*'
Internal coil trapping of the affected segment is the
most thorough treatment method for ruptured SVAD.
It efficaciously prevents rebleeding, but increases the risk
of occlusion of side branches. This can lead to further
injury to the vessel wall, and potential dislodging of
emboli."*?

Reconstructive techniques include the double
stent method and stent-assisted coil embolization.
Reconstructive techniques have the ability to preserve
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parent arteries, making this technique useful in cases
of inadequate collateral flow or major branch vessel
SVAD. In theory, reconstructive techniques are more
reasonable than deconstructive ones. However, the
double stent method usually takes a longer period of
time to completely obliterate the dissection and cannot
totally prevent the ruptured SVAD from rebleeding.?
Stent-assisted coil embolization is associated with a
higher risk of rebleeding because ruptured SVAD are
more friable than an intracranial aneurysm. Some
studies suggest that preserving the parent vessel is not
necessary in most patients. The techniques aimed at
preservation of the parent artery are used only in cases
of bilateral SVAD or vertebral artery dysplasia."®

The presentstudy indicates that there isa considerable
pitfall ~associated with endovascular treatment
modalities of ruptured SVAD. Radiologic complete
occlusion is nearly impossible, and therefore rebleeding
is always a possibility. Even if complete occlusion were
obtained, there is still risk of recanalization.”'® To solve
this problem, we applied 2 types of coils - Guglielmi
detachable coils and mechanical coils. Guglielmi
detachable coils have high steerability and compliance,
and were used to embolize the aneurysm lumen and the
parent artery adjacent to the aneurysm. This method
can reduce the risk of rupture. Mechanical coils have
high intensity and were used to embolize the parent
artery. This method can increase the complete occlusion
rate and decrease the risk of recanalization.

However, in many cases, the dissection of the vessel
walls is also found in the parent artery just adjacent to
the aneurysm. As a result, the affected parent artery is
very fragile as well as the aneurysm in such cases, which
may be damaged by the hard mechanical coils and
rupture. To avoid this problem, DSA was performed
during treatment to evaluate the extent of the aneurysm.
The parent artery adjacent to the aneurysm was
embolized by Guglielmi detachable coils before placing
the mechanical coils.

In the presentstudy, the chance of complete occlusion
increases and the risk of recanalization decreases. There
was no rebleeding or any other procedure-related
complications. The DSA was performed immediately
after embolization and demonstrated 100% occlusion of
the dissecting aneurysms and proximal vertebral arteries.
Only one patient had short-term double vision, which
may have been caused by temporary vertebrobasilar
insufficiency. There was no rebleeding or ischemic
complication during the duration of follow-up.

There are some limitations associated with
endovascular treatment of ruptured SVAD with
Guglielmi detachable coils and mechanical coils. Risk of
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thrombosis in the distal parent artery after embolization
is a concern. If a thrombus affected any important
structure, such as the basilar artery, this could result in
severe infarction of the posterior circulation territory.
Another concern would be the possibility of mistakenly
embolizing another branch of the affected artery
or another artery altogether, leading to inadvertent
ischemia of that vessels perfusion territory. The cases in
our study are limited, and the follow-up duration is not
long enough. The long-term eflicacy of this treatment
method remains to be determined in a large series.

In conclusion, endovascular treatment is a minimally
invasive, safe, and feasible method for treating SVAD.
Endovascular treatment with Guglielmi detachable coils
combining machinery coils has a satisfactory efficacy
and can decrease the ratio of rebleeding.
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