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Is Stent-Assisted Coil Embolization for the Treatment of
Ruptured Blood Blister-Like Aneurysms of the Supraclinoid
Internal Carotid Artery Effective? : An Analysis of Single
Institutional Experience with Pooled Data
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Objective : Given the high risk of rebleeding and recurrence of blood blister-like aneurysms (BBAs), we treated ruptured BBAs of the
internal carotid artery (ICA) with stent-assisted coil embolization (SAC). This study aimed to evaluate the efficacy and safety of SACs.

Methods : We retrospectively reviewed clinical and radiological data from eight patients with ruptured BBAs of the supraclinoid ICA.
The modified Rankin Scale (mRS) was used to assess clinical outcomes, while radiological outcomes were evaluated on angiographs.
For a pooled analysis, data from literature reporting the outcomes of ruptured BBAs treated with SAC were collected and analyzed in
conjunction with our data.

Results : In our cohort, the mean Raymond classification score was 1.57+0.53 immediately after initial endovascular treatment. There
were no perioperative complications or rebleeding events during the follow-up period. The mean mRS score at patient discharge was
1.00+0.81 and improved to 0.28+0.48 by the last follow-up day. The recurrence rate was 25% with an asymptomatic presentation and
successful treatment with multiple stent insertion. Pooled analysis of 76 cases of SAC revealed a complete occlusion rate immediately
after treatment of 54.8%, rebleeding rate 7.94%, and recurrence rate 24.2%. Good clinical outcomes with mRS score 0-2 were observed
in 89.9% by the last clinical follow-up. Total mortality rate was 7.7%.

Conclusion : This treatment appears to not only minimize the hemodynamic burden on the fragile dome specific to this type of
aneurysm, but also provides an opportunity for safe and effective treatment in recurrent cases.

Key Words : Aneurysm, Blister-like - Embolization - Stent - Supraclinoid internal carotid artery.

INTRODUCTION for approximately 0.3—1% of all intracranial aneurysms, and is
known to have a high mortality and morbidity rate™""*"""**",
A blood blister-like aneurysm (BBA) of non-branching sites Diagnosis and treatment of BBAs are challenging due to their

of the internal carotid artery (ICA) is a rare disease, accounting penchant for rapid morphological change and frequent rebleed-
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ing and recurrence'”"”*”. Numerous treatment methods have
been suggested to treat BBAs, but a standard protocol has not
yet been established™™""**".

Our institute has treated BBA patients with stent-assisted
coil embolization (SAC), wherein a single or double-overlay-
ing self-expandable laser-cut stent and loose coil packing is
deployed into the aneurysm. This study aims to evaluate the
efficacy and safety of this technique in patients with ruptured
BBAs of the supraclinoid ICA. Due to the limitations of data
collected from a single institution with a small sample size, we
pooled and analyzed the data of other studies reporting the
outcomes of SAC in patients with similar case presentations.
To the best of our knowledge, this study is the first pooled
analysis of SAC outcomes in treating ruptured supraclinoid
ICA BBAs.

MATERIALS AND METHODS

Institutional Review Board acceptance was obtained and
the need for informed consent was waived due to the retro-

spective nature of the study.

Patient selection

Between January 2008 and December 2017, 783 patients with
ruptured intracranial aneurysms were admitted to Guro Hos-
pital, Korea University. Of these patients, 171 had ruptured ICA
aneurysms. Ruptured BBAs were identified in 11 of the 171 pa-
tients. The following angiographic criteria had to be met for the
aneurysm to be classified as a BBA and for inclusion in this
study : 1) the ruptured aneurysm must be located at a non-
branching site of the supraclinoid ICA. 2) The aneurysm must
have a broad neck. And 3) rapid growth or morphological
change of the aneurysm must be confirmed on serial angio-
graphic studies.

Three patients were excluded because one died immediately
after diagnosis of his ruptured BBA and two were treated by
inserting the overlaying stents without any coil due to insuftfi-
cient space for coil deployment. Thus, a total of eight patients

were enrolled in this study.
Outcome measurement

We reviewed clinical, procedural, and radiological data. The

clinical data included the Glasgow coma scale (GCS) at patient
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admission and discharge, the occurrence of rebleeding, and
the modified Rankin Scale (mRS) at discharge, and the last
follow-up. Procedural data included the stents and coils used
and periprocedural complications, including thromboembolic
or hemorrhagic complications and the grade of aneurysm oc-
clusion as determined by the modified Raymond classifica-
tion. Radiological data included geometrical measurements of
the aneurysms and recurrence and Raymond classification
scale per the last follow-up angiography. The endpoints of
analysis included a good clinical outcome (mRS 0-2) after
treatment. The secondary outcome was rebleeding, recur-

rence.

Endovascular procedure and management proto-
col

All endovascular treatments were conducted under general
anesthesia. A 6 or 7-Fr Shuttle guiding catheter was placed at
the cervical ICA. The distal-access intermediate catheter was
positioned in the horizontal segment of the petrous ICA. The
Prowler select plus™ microcatheter (Codman, Raynham,
MA, USA) was used for intracranial stent deployment. Avail-
able microcatheters were used for coil deployment.

In all cases, the jail technique was used. After confirmation
of stable microselection of the ruptured aneurysm, the intra-
cranial stent was deployed via a previously placed stent deliv-
ery catheter. In the initial treatment of all cases, low profile,
self-expandable laser-cut stents were used (Enterprise” stent
in seven cases; Codman, Miami Lakes, FL, USA and Neuro-
form EZ stent in one case; Stryker, Fremont, CA, USA). The
deployment of the stents was followed by insertion of bare
platinum coils placed loosely into the aneurysm, mainly near
the neck and proximal body, to minimize the risk of re-rup-
ture of the aneurysm. When the first coil was deployed, intra-
venous heparin was administered to achieve a target activated
clotting time of 150—200 seconds, which is more generous
than the target clotting time in SAC of unruptured saccular
aneurysms, to minimize the risk of rebleeding. In all cases, an
immediate post-operative computed tomography (CT) scan
was performed to check for any hemorrhagic complications. A
loading dose of 500 mg of acetylsalicylic acid and 300 mg of
clopidogrel were administered immediately after the proce-
dure. We performed each procedure without pre-medication
with antiplatelet drugs due to the high risk of BBA re-rupture.



Pooled analysis

Using PubMed, MEDLINE, and Google Scholar, we per-
formed a literature search for all articles between the years of
2005 and 2018 that included the terms “blood-blister aneu-
rysm” and/or “blister aneurysm” and described aneurysms of
the ICA. Articles were limited to the English language with
human subjects diagnosed with an ICA BBA and treated pri-
marily with SAC. Articles that described enrolled patients
treated with other endovascular treatments, such as sole-stent-
ing or flow diverters, were excluded. Case reports, case series,
and other retrospective studies were included, while editorials,
commentaries, and reviews were excluded. This search was
supplemented by manually searching reference lists within all
relevant articles. These articles were further selected based on
the inclusion of more than three cases and the presentation of
individualized details for each endovascular treatment and
outcomes after treatment. Studies lacking individualized de-
tails or that did not evaluate outcomes using mRS or Glasgow
outcome scale were excluded. A total of 68 cases described in
seven articles were selected. The information entered into this
analysis included 1) the year of publication, 2) the number of
patients treated by SAC, 3) the sex of the patients, 4) the preop-
erative neurological status (Hunt-Hess grade), 5) the number

of stents used for stent-assisted coiling, 6) the immediate angi-

Records identified through MEDLINE/PubMed/Google scholar
(n=521)

'

After title screening and removal of dupilication
(n=129)

'

After abstract screening
(n=46)

'

Full-text assessed for eligiblity :
Aricles including more than 3 cases treated using SAC and showing
individulized details of each treatment and outcomes after treatment

'

Individualized 68 cases in 7 articles were included in pooled analysis
(n=7)

Fig. 1. The literature selection process for the pooled analysis of SAC in
the treatment of ruptured blood blister-like aneurysms. SAC : stent-
assisted coil embolization.

Table 1. Clinical demographics and details of enrolled patients
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Internal carotid artery was segmented by the “Bouthillier classification”. GCS : Glasgow coma scale, H-H : Hunt-Hess grade, mFischer : modified Fischer grade, Dx : diagnosis, Tx :treatment, F :

female, Y : yes, N :no, HTN : hypertension
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ographic result, 7) the occurrences of rebleeding after treat-
ment, 8) the angiographic follow-up result, 9) the clinical out-
come at the last follow-up, 10) mortality, and 11) the clinical
and radiological outcomes of retreatment cases. The article se-

lection process is shown in Fig. 1.

Statistical analysis

aStatistical analyses were performed using the SPSS version
23 software (IBM, Chicago, IL, USA). Continuous variables
were expressed as a mean or median with a standard devia-
tion. Categoric variables were expressed as frequencies with

percentages.

RESULTS

Our cohort
The demographic and clinical data of our eight patients are

summarized in Table 1. The mean patient age was 50.25%10.33

years (range, 30—60). The initial median GCS was 13.38+0.74
(range, 12—14). The initial median Hunt-Hess grade score was
2.50%0.53 (range, 2-3) and the initial median modified Fisher
grade was 3.00+0.52 (range, 3—4). Six patients had right-sided
BBAs, while the others had left-sided lesions.

All aneurysms were wide-necked with an average neck di-
ameter of 3.1841.04 mm (range, 1.6—4.9) and height of 1.97+
0.44 mm (range, 1.5-2.5). All BBAs showed morphological
change or enlargement of the lesion in serial vascular studies
before initial treatment. The mean interval between the diag-
nosis of subarachnoid hemorrhage (SAH) and initial endovas-
cular treatment was 1.87%2.64 days. There was no rebleeding
before treatment.

Table 2 summarizes radiological, procedural, and clinical
outcomes. Double stenting with coil embolization was per-
formed on four patients, while the other four patients under-
went single SAC; in all cases, we performed single SAC prefer-
ably in order to avoid a prolonged procedural time and

minimize the use of heparin during endovascular procedure.

Table 2. Summary of the endovascular treatments with clinical and angiographic outcomes

Stent (count) : el g (e mRS (at  Clinical f/u mRS (at the Recurrence Vascular Angiographic
No. name, size totallength Raymond discharge) period (days) latestf/u) (postoperative day) S outcome
! (cm) scale g¢l P 4 postop v period (days) (atthe latest)
1 Enterprise (2): 1/3 2 0 NA NA NA F/U loss NA
4.0x16 mm,
4.0x23 mm
2 Enterprise (1): 3/10 1 1 540 1 N 540 Complete
4.0%23 mm resolution
3 Enterprise (1): 3/9 2 1 662 0 Y (180) 662 Complete
4.0x23 mm resolution
Complete
4 Neuroform (2) : 5/7 2 1 490 0 NA NA* NA*
4.5%20 mm,
4.5%30 mm
5  Enterprise (2): 4/9 1 0 1310 0 N 1064 Complete
4.5x28 mm, resolution
4.5%28 mm
6  Enterprise (1): 3/10 1 2 1064 0 Y (150) 501 Complete
4.0%3.0 mm resolution
7 Enterprise (2): 2/7 2 2 505 1 N 392 Complete
4.0%23 mm, resolution
4.0x3.0 mm
8  Enterprise (1): 2/6 2 1 408 0 N 393 Complete
4.0%23 mm resolution

*The case 4 patient refused a follow-up digital subtraction angiography for economic reasons. mRS : modified Rankin Scale, f/u : follow-up, NA : not

available, N :no, Y : yes
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However, in the cases that showed significant aneurysmal fill-
ing after single stent assisted coiling, we performed an addi-
tional stent deployment to make more flow-diversion effect.
We inserted an average of 1.5 stents for each treatment of rup-
tured BBA. In seven cases, Enterprise stents were used. In all
cases, the packing of the coil into the aneurysm was loose to
achieve bare isolation of the aneurysm. The average total
length of deployed coils per treatment was 7.62+2.38 cm
(range, 3-10). In case No. 4-8 (5/8, 62.5%), because only very
tiny pouch that can barely indicate rupture point was ob-
served at their initial diagnosis, immediate endovascular pro-
cedure could not be performed. However, after ruptured sac
of BBAs changed their shape and size which could be enough
to be packed with some of small coils during several days after
diagnosis, they could be treated with SAC. The mean Ray-
mond scale score immediately postoperatively was 1.62+0.51
with five patients scoring two and three patients scoring one.
The rate of incomplete coil embolization, represented by a
grade other than one on the modified Raymond scale, was
62.5% (five out of eight). At discharge, all patients displayed

SAC for the Treatment of Ruptured BBAs | Roh H, et al.

good clinical outcomes — two patients had mRS of 0, four had
mRS of 1, and two had mRS of 2. The mean mRS at discharge
was 1.00 0.75. By the last follow-up assessment, the mean mRS
had improved to 0.250.46 (mean clinical follow-up, 711.29%
341.11 days; range, 408.0-1310.0).

Follow-up digital subtraction angiography (DSA) was con-
ducted in six cases. The angiographic follow-up took place at a
mean of 592.00+252.30 days (range, 392.0-1064.0) after dis-
charge. Two patients (cases 3 and 6), or 33.33%, developed as-
ymptomatic recurrence of treated BBA on the 180th and 150th
days post-treatment, respectively. The recurrent cases were
treated with two additional overlapping LVIS Blue™ stents
(Microvention, Tustin, CA, USA) within the previously in-
serted stent. There were no cases of rebleeding or in-stent re-
stenosis during the follow-up period. All six cases showed

complete healing of the diseased segment at the last angio-

graphic follow-up.

=

Fig. 2. Digital subtraction angiography (DSA) images of case 8. DSA revealed a ruptured aneurysm at the communicating segment of the right
supraclinoid internal carotid artery (A and B). A Raymond classification score of 2 was achieved immediately after treatment (C). Follow-up angiography
1 year after initial treatment showed complete occlusion of the treated aneurysm (D).

J Korean Neurosurg Soc 64 (2) : 217-228 221
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Hlustrative cases

Case No. 8

A 30-year-old female arrived at the emergency room com-
plaining of a severe headache. A CT scan showed diffuse SAH.
The Hunt-Hess score was two and the modified Fisher grade
score was three. DSA revealed a ruptured aneurysm at the
communicating segment of the right supraclinoid ICA (Fig.
2A and B). Emergency endovascular treatment occurred using
a single Enterprise® stent (Codman, Miami Lakes, FL, USA)
with deployment of two detachable coils into the ruptured an-
eurysm. A Raymond classification scale of two was achieved
immediately after treatment (Fig. 2C). There were no compli-
cations related to the procedure and no evidence of recurrence
or rebleeding in the early stages of follow-up with serial vascu-
lar studies. The final follow-up angiography completed 1 year
after initial treatment showed complete occlusion of the treat-

ed aneurysm (Fig. 2D).

Case No. 3

A 39-year-old female arrived at the emergency room com-
plaining of drowsiness. CT angiography (CTA) revealed a tiny,
ruptured BBA with a height of 1 mm in the ophthalmic seg-
ment of the right supraclinoid ICA. Two hours after CTA,

Incomplete occlusion (initial treatment)

I
=

————o————1452%

Rebleeding after initial treatment

7.9%
Complete Occlusion (fatest f/u) |— ——195.5%

mRS 0-2 (latest f/u) |—

f—e—188.2%

Asymptomatic recurrence |— ——e——{242%
Mortality |— ——79%
\ \ |
-0.5 0.0 0.5 1.0 15

Forest plots of pooled analysis of SAC for ruptured BBAs

Fig. 4. Forest plot summarizing the pooled analysis of stent-assisted coil
embolization for ruptured BBAs from the literature. f/u : follow-up, mRS :
modified Rankin Scale, SAC : stent-assisted coil embolization, BBAs :
blood blister-like aneurysms.

Fig. 3. Digital subtraction angiography images of case 3. DSA revealed a ruptured aneurysm with a relatively wide neck (3.1 mm) and short height (2.3
mm) (A). A single Enterprise stent was inserted for neck remodeling and three coils were packed into the aneurysmal sac. A Raymond classification of 2
was achieved (B). Six months after the initial endovascular treatment, asymptomatic recurrence of the treated blood blister-like aneurysm was observed
(Cand D). After retreatment, gradual improvement and, eventually, complete angiographic cure of the recurred aneurysm was observed in the follow-
up serial DSA studies (E and F). DSA : digital subtraction angiography.
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Table 4. Summary of rebleeding cases

Day of rebleeding

. . Latest mRS score
Angiographic outcome

Case Article SRR sl Method of retreatment (months after initial treatment) (months after initial
treatment)

1 Ihn etal.” (2012) 12 Covered stent NA 6 (dead)

2 Ihn etal. (2012) 15 SAC Complete resolution (3) 4(12)

3 Fang etal.’ (2014) 16 None (her relatives gave up NA 6 (dead)

further treatment)

4 Lim etal." (2013) 11 Covered stent NA 6 (dead)

5 Lim etal.” (2013) 9 Coiling Complete resolution (6) 3(54)

6 Lim et al." (2013) 15 Coiling Complete resolution (34) 4(28)

NA : not available, SAC : stent-assisted coil embolization

DSA demonstrated a rapid enlargement of the ruptured BBA.
It had a relatively wide neck at 3.1 mm and a height of 2.3 mm
(Fig. 3A). Emergency endovascular treatment was performed
with a single Enterprise stent for neck remodeling and three
coils for proper packing of the aneurysmal sac. A Raymond
classification of 2 was achieved (Fig. 3B). No procedural com-
plications were observed. During post-operative management,
chemical angioplasty was performed five times within 2 weeks
after admission due to symptomatic vasospasm. Recurrence
or rebleeding of the treated BBA was not observed in this pa-
tient. With time, the patient’s neurological status improved
and she was discharged without any neurological deficits. In a
follow-up DSA performed 6 months after the initial endovas-
cular treatment, asymptomatic recurrence of the treated BBA
was observed (Fig. 3C and D). Two intracranial stents (LVIS
Blue 3.5X17 mm, 2ea; Microvention, Tustin, CA, USA) were
deployed within the previously inserted stent. Gradual im-
provement and, eventually, complete angiographic resolution
of the recurred aneurysm was observed in serial DSA studies
(Fig. 3E and F).

Pooled analysis

The results of the pooled data is summarized in Fig. 4 and
Table 3. Seven articles with a total of 68 cases were pooled for
analysis. Seventy-six patients, including our eight patients,
treated with SAC for ruptured BBAs of the supraclinoid ICA
were enrolled. 82.4% of the patients were female. The median
Hunt-Hess grade was 3.0+0.88. The mean number of stents
used for SAC was 1.8. Immediate angiographic results after
treatment were available for 31 cases. These results showed an

incomplete occlusion rate of 45.2%. The occurrence of re-

224 https://doi.org/10.3340/jkns.2020.0174

bleeding after treatment was 7.9% (6 out of 76 cases). Sixteen
cases out of 66 (24.2%) had asymptomatic recurrence of the
BBA. 88.2% (60 out of 68) showed good clinical outcome with
mRS 0-2 at their last clinical follow-up and their mean clini-
cal follow-up days were 786.1 (range, 30-2400). The total
mortality rate was 7.9% (6 out of 76). Radiology demonstrated
a complete occlusion rate of 95.5% (63/66) by the last follow-
up angiography (mean occurrence of angiographic follow-up
was 322.1 days, ranging from 30 to 1320). We also analyzed
occurrences of rebleeding and asymptomatic recurrence after
initial treatment (Tables 4 and 5). While all patients with re-
bleeding after initial treatment indicated unfavorable out-
comes (MRS 3-6), 86.7% (13/15) of patients with asymptom-
atic recurrence showed favorable outcomes (mRS 0-2).
Likewise, the final angiographic results from cases with as-
ymptomatic recurrences were also favorable, revealing a com-
plete occlusion rate of 93.8% (15/16). Twenty-four cases of as-
ymptomatic recurrences after initial SAC were treated with
additional coiling or stent-assisted coiling (19 procedures),

covered stents (two cases), or additional stents (three cases).

DISCUSSION

The pooled analysis of SAC for treating ruptured BBAs in
this study demonstrated that reconstructive SAC for ruptured
BBAs provided favorable long-term clinical outcomes and sta-
ble angiographic outcomes. Although the high rate of BBA re-
currence is a major drawback, almost all cases of recurrence
were successfully treated with additional endovascular treat-

ments, yielding long-term favorable outcomes and a high rate
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of complete aneurysm obliteration.

The pathology and the optimal treatments of BBA have not
yet been established. Several pathology and surgical reports
suggest that this aneurysm is a dissection of a diseased vessel
wall”". Ishikawa et al.” described a ruptured BBA on the su-
perior wall of the ICA as an abrupt disruption of the internal
elastic lamina and media without collagenous coverage at the
rupture point. They speculated that the border between the
stiff, arteriosclerotic carotid wall and the normal, elastic ca-
rotid wall may be most vulnerable to hemodynamic stress.
Mizutani et al.”” proposed that BBA is a type 4 dissection with
minimal disruption of the internal elastic lamina without in-
timal thickening and a dome comprised of fragile adventitia.
Because direct surgical treatments of the aneurysm itself, in-
cluding clipping or wrapping, are likely to cause premature
rupture during surgical dissection, increasing mortality as

. . . . 9-11,14,19-21
well as a high risk of complications !

, they also suggest-
ed that direct surgical clipping of this wall defect is not the
best treatment'”.

Endovascular reconstructive treatment with multiple stents
has had relatively good results”**'*"”. Nevertheless, frequent
recurrences and rebleeding of the treated aneurysm are still
major drawbacks of endovascular reconstruction™"". In ad-
dition, the randomly interlinked and overlapped structs of
multiple stents make it very difficult to re-select treated aneu-
rysms through them and re-do additional coiling in the cases
of recurrences™**"*”. Recent meta-analysis of the treatment of
165 BBAs using flow-diverters without coils revealed favorable
results with a complete occlusion rate of 72% at the last angio-
graphic follow-up, a mortality rate of 5%, and a rebleeding
rate of 3%. Although this technique has a relatively high mor-
bidity rate of 26%, this treatment modality seems to be eftec-
tive and promising”. Given the lack of evidence, the use of
flow-diverters in treating ruptured aneurysms is still open for
further investigation.

The procedure introduced in the current study has been
performed in only a small number of clinical cases. Due to the
rarity of this disease, a large prospective study has not been
conducted. In order to overcome the selection bias and small
number of cases, we pulled data regarding SAC for ruptured
BBAs from published articles. Although there was insufficient
data for immediate angiographic results, 45.2% (14/31) showed
incomplete occlusion immediately after SAC. Despite the low

rate of immediate complete occlusion and a high rate of recur-
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rence, the overall mortality rate was relatively low at 7.9% and
good clinical outcomes, defined as mRS score 0-2, were
achieved in 88.2%. Considering the high mortality rate of
ruptured ICA BBAs, SAC is thought to be an effective treat-
ment with reasonable clinical outcomes.

Prognosis of most rebleeding cases was poor; mRS 6 (3/6,
50%), mRS 4 (2/6, 33.3%), mRS 3 (1/6, 16.7%) and all of re-
bleeding occurred within relatively short time (16 days) after
rupture. This implies that frequent and serial angiographic
analysis in the early postoperative course is mandatory to de-
tect any subtle change that can cause rebleeding. However,
most asymptomatic recurrent cases were detected in the sub-
acute or chronic phase with a wide range. These cases could
be treated successfully with various endovascular treatments
and, even in instances of multiple recurrence requiring repeti-
tive treatments, all cases were treated with additional endovas-
cular methods and their clinical and angiographic results were
favorable. Final angiography revealed a complete occlusion
rate of the pooled data of 95.5%, which was higher than that
of the flow-diverter. Theoretically, stents could provide sup-
port for endothelialization and subsequent stabilization of the
diseased segment, while the coil would lessen the hemody-
namic burden on the fragile, defective aneurysm wall, eventu-
ally reducing the high risk of rebleeding™. Thus, SAC could
not only reduce the risk of early rebleeding, but also provided
a safe access route to the recurrent lesion, allowing for various
further treatment options with a relatively stable and safe clin-
ical course.

The limitations of this study include a small sample size, se-
lection bias, the lack of a control group for comparison, and
its retrospective nature. Therefore, a generalized conclusion
for this disease cannot be driven from this study. In addition,
even though the techniques depicted in the pooled data ap-
pear to be the same as SAC, they differ in the type of stent
used, number of stents deployed, packing rate of the coils, and
technique of coil deployment. This study, however, is the first
description of a pooled analysis of SAC for the treatment of
ruptured supraclinoid ICA BBAs. Further investigation with
larger patient populations and a prospective evaluation are
clearly warranted in order to validate our results and provide a

generalized conclusion for this disease.



CONCLUSION

SAC of ruptured BBA on non-branching site of ICA showed
good clinical and radiological outcome in our small case series
and pooled data. This strategy of treatment seems to be rea-
sonable in the aspect of treatment of diseased vascular seg-
ment with minimizing hemodynamic burden of the fragile
dome of this specific aneurysm and a second chance for re-
treatment in recurrent cases. Further investigation of this

technique for this fatal disease is warranted.
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