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Summary

Blood blister-like aneurysms (BBLA) are
rare lesions sometimes difficult to recognize and
in most cases associated with diffuse subarach-
noid haemorrhage and severe clinical condi-
tions. BBLA are life-threatening because they
tend to enlarge rapidly and to rebleed, and no
consensus has so far been reached on the best
management strategy. We describe a patient with
a BBLA in the right ICA treated successful by a
two-stage embolization procedure first with
coils and an open cell stent (Neuroform 3) and
later by further coil placement and insertion of a
flow-diverting stent (Silk).

Introduction

Blood blister-like aneurysms (BBLA) are
rare lesions sometimes difficult to recognize
and in most cases associated with diffuse sub-
arachnoid haemorrhage and severe clinical
conditions. BBLA are life-threatening because
they tend to enlarge rapidly and to rebleed, and
no consensus has so far been reached on the
best management strategy.

We describe a patient with a broken BBLA
in the right ICA treated successful by a two-
stage embolization procedure, with coils and an
open-cell stent (Neuroform3, Boston Scientific,
Fremont, CA, USA) during sub-acute phase of

subarachnoid haemorrhage and later with fur-
ther coil placement and insertion of a flow-di-
verting stent (Silk, Balt Extrusion, Montmor-
ency, France).

Case report

A 43-year-old man suffered a diffuse sub-
arachnoid haemorrhage (Fisher grade 3) and
recovered in a peripheral hospital. After nine
days pending a decision if and where to trans-
fer the patient, he was transferred in a stable
clinical condition (HH grade 1) to our hospital
where angiography disclosed an aneurysm in
the supraclinoid segment of the right ICA (Fig-
ure 1). The lesion was enlarged and deformed
with respect to the examination done on the
same day of bleeding on the first hospital ad-
mission, thereby confirming the aneurysm as a
BBLA.

As often occurs during the subacute phase of
subarachnoid haemorrhage, the angiogram dis-
closed a significant vasospasm with right Al
branch severely narrowed and carotid occlu-
sion test was poorly tolerated by the patient.
Under these conditions occlusion or trapping
of the carotid artery is contraindicated and the
ischemic risk related to endovascular treat-
ments with stent deployment is also increased.

Taking into account the peculiar fragility of
the wall of BBLA, after i.v. administration of

365



Staged Treatment of a Blood Blister-Like Aneurysm with Stent-Assisted Coiling Followed by Flow... C. Princiotta

Figure 1 A-P right ICA angiogram on day 9 after SAH  Figure 2 A-P right ICA angiogram after stent-assisted coil-
shows a small BBLA on the superolateral surface of the su-  ing shows sub-total aneurysm occlusion

praclinoidal ICA. The aneurysm is enlarged and deformed

with respect to the angiogram done elsewhere on day 1. The

right A1 is severely narrowed and ipsilateral carotid occlu-

sion test was not tolerated.

Figure 3 A) L-L right ICA final control angiogram after stent-assisted coiling shows acute embolic occlusion of right M2
branches. B) L-L right ICA angiogram on day 1 after embolization shows resolution of the distal vessel occlusion, stent pat-
ency and aneurysm occlusion.
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1 g aspirin and 5000 IU heparin, a balloon mi-
crocatheter (Hyperform, ev3 Endovascular,
Plymouth, MN, USA) was left in position unin-
flated in the petrous portion of the ICA, to be
inflated at the level of the aneurysmal neck in
case of aneurysm rupture. The balloon was kept
proximal to reduce the higher risk of thrombo-
genic action if located in a distal thinner part of
the vessel. Then we chose an open-cell stent
(Neuroform3 4x30, Boston Scientific, Fremont,
CA, USA) that in our experience has proved
poorly thrombogenic even without the usual
preparatory dual antiplatelet treatment and the
device was deployed to cover the neck of the
aneurysm. The tip of the microcatheter was
then positioned in the aneurysmal sac through
the stent struts and two coils (DeltaPlush,
Micrus Endovascular, San Jose, CA, USA)
were deployed obtaining sub-total aneurysm
occlusion (Figure 2).

Notwithstanding our prudence and treat-
ment, during final angiographic control, acute
embolic occlusion of right M2 branches was
noted (Figure 3A). The balloon was promptly
withdrawn as potentially the source of embo-
lism, and an i.v. bolus of abciximab (full dose
related to body weight) was delivered followed
by i.v. infusion for 12 hours. Fifteen minutes af-
ter 1.v. bolus, the MCA remained occluded and
then the microcatheter tip was advanced into
the vessel and was used for i.a. delivery of ab-
ciximab close to the thrombus. This attempt al-
so proved unsuccessful, and then urokinase
(300,000 TU) was slowly injected through the
microcatheter, obtaining reperfusion of the
posterior branches of the MCA. At the final
control, angiography confirmed sub-total aneu-
rysm obliteration with regular stent patency
while a CT scan excluded any sign of rebleed-
ing and displayed mild signs of acute right fron-
to-insular infarction in the territory supplied by
the corresponding occluded MCA branch.

The patient was kept on assisted ventilation
under strict clinical monitoring and i.v. infusion
of abciximab was maintained for 12 hours. On
the following day he underwent follow-up angi-
ography showing resolution of the distal vessel
occlusion, stent patency and aneurysm occlu-
sion (Figure 3B). CT scan confirmed right fron-
to-insular acute ischaemic infarct. Dual an-
tiplatelet therapy was instituted with aspirin
(300 mg/day) and ticlopidine (500 mg/day), ac-
cording to our usual protocol for intracranial
stenting, and the patient was kept in intensive
care for the first week after treatment.

MR angiography follow-up was done two
weeks and eight weeks after embolization, with
the last scan showing refilling and growing of
the embolized aneurysmal sac (as frequently
occurs with BBLA).

In agreement with the patient a second en-
dovascular treatment was planned and angiog-
raphy, done ten weeks after bleeding, confirmed
major refilling with regrowth of the aneurysmal
sac and resolution of vasospasm.

The aneurysm was embolized again (Figure
4) using coils (Axium2, ev3 Endovascular, Ply-
mouth, MN, USA), obtaining complete oblitera-
tion. At this point, to stabilize occlusion and en-
hance vessel wall repair, a flow-diverting stent
(Silk  4x30, Balt Extrusion, Montmorency,
France) was deployed, using the telescopic tech-
nique, within the previously positioned Neuro-
form 3 stent (Figure 5), taking advantage of the
dual antiplatelet treatment that had been pro-
longed since the first embolization procedure.

Just after the deployment of the Silk stent
dye opacification disappeared within the coil
mesh and around the aneurysmal neck. A
marked reduction of contrast flow velocity was
demonstrated in the right ICA, probably related
to the haemodynamic effect of the overlying
stent struts and to vasospasm at stents extremi-
ties (Figure 6). The patient was cautiously ad-
ministered i.a. and i.v. nimodipine infusion and
volumetric CT examination confirmed correct
positioning and full expansion of the Silk stent.

Subsequent MR angiography follow-up at
discharge, one and four months after treatment
showed stable findings with aneurysm occlu-
sion and patency of the carotid artery. The pa-
tient has had an almost complete recovery of
his slight motor deficit and has resumed his
normal activities. He was kept on antiplatelet
therapy with aspirin (300 mg/day) and ticlopi-
dine (500 mg/day) for two months after inser-
tion of the Silk stent and thereafter on aspirin
alone (300 mg/day for the first month, then 100
mg/day forever). Follow-up MR angiography
and angiography were performed at six months
showing stable unmodified findings.

Discussion

Blood blister-like (BBLA) aneurysms are
rare lesions (0.5-2% of ruptured intracranial
aneurysms) arising at non-branching sites of
the supraclinoidal internal carotid artery 12 or
more rarely at other locations 34. Unlike the
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Figure 4 A-P right ICA angiogram on week 9 after coiling
confirms major refilling with regrowth of the aneurysmal sac
and resolution of right Al vasospasm. The tip of the micro-
catheter is positioned in the aneurysmal sac through the
stent struts to complete coil embolization.

more common saccular aneurysms, BBLA are
characterized by a thin fragile and unstable
wall made only of the tunica adventitia and fi-
brinous material so that their size and shape
tend to change rapidly until they rupture; these
features hamper both the choice and imple-
mentation of appropriate treatment 2:3.

Both surgical and endovascular management
of BBLA carry a high risk of peri and post-pro-
cedural complications with high mortality and
morbidity rates, especially when the lesions are
treated in the acute and sub-acute phases fol-
lowing subarachnoid haemorrhage 57 because
the frequently associated vasospasm makes less

Figure 5 L-L right ICA intra-operative angiogram shows
correct positioning and full expansion of the Silk flow-di-
verting stent deployed using the telescopic technique within
the previously positioned Neuroform 3 stent.

Figure 6 Post-operative A-P right ICA control angiogram
after re-coiling of the aneurysmal sac and telescopic stent-
in-stent insertion of a Silk flow-diverter stent shows that the
aneurysm is completely obliterated. Vasospasm is recogniz-
able at the upper end of the stents, treated with i.a. and i.v.
nimodipine infusion.

effective the hemodynamic compensation pro-
vided by the circle of Willis and by pial vessels,
with increased risk for ischemic stroke follow-
ing parent artery occlusion, done as a treatment
of choice (even when EC-IC bypass 8 is associ-
ated) or as an emergency procedure after intra-
operative aneurysm rupture.

For this reason, a number of staged thera-
peutic strategies have been advocated, in which
an initial treatment is undertaken in the acute
phase to protect the aneurysm sac during the
time required to resolve vasospasm, and a later
treatment is used in the chronic phase to
achieve permanent exclusion from the arterial
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circulation of the aneurysm alone or together
with corresponding carotid section, by surgical
or endovascular technique °-10.

Coiling of BBLA carries a significant risk of
rupturing the fragile aneurysm wall, especially
when the coil mesh is densely compacted. In
addition, it is usually difficult to achieve stable
coil placement because of the small size and
typical shallow dome shape and wide poorly
defined neck of these aneurysms. Coils can
readily migrate into the ICA even a long time
after treatment as the aneurysm sac and neck
enlarge, leading to possible thrombo-embolic
complications. To overcome these difficulties a
stent can be positioned to cover the aneurysm
neck, but this entails antiplatelet treatment that
will worsen the patient’s prognosis in case of
rebleeding 51112,

Literature reports emphasize that blister an-
eurysm embolization with coils will not offer
long-term protection from rebleeding, probably
because dissecting disease affects both the wall
of the aneurysm than the wall of the close por-
tion of carotid, and therefore when treating
only the sac it is difficult to achieve stable oc-
clusion >7. However, even when BBLA enlarge
after coiling, especially when stent-assisted,
they appear to be protected against early re-
bleeding, at least in the first weeks, probably
due to reduced haemodynamic stress on the
fragile aneurysmal walls 7:12.13,

The positive effect of stent in these aneu-
rysms can derive from the reduction of intra-
aneurysmal flow, redirected by the struts and
also by the healing effect on the diseased artery
wall done by the stent that create a mesh in
front of the aneurismal neck to be covered by
endothelial cells 14.15.

Recent reports have described interesting
outcomes after deployment of two or three
stents at the BBLA neck using the telescopic
technique to reduce the size of stent cells and
thereby enhance the flow-diverting haemody-
namic effect 16-19- A similar or even superior he-
modynamic effect can be obtained using one or
more of the new flow-diverting stents 20-23 char-
acterized by very narrow cells, and this positive
effect was recently reported also for BBLLA 24,

On the other hand, using only stents without
coils aneurysm occlusion is delayed for days or
weeks and probably during this period of time
the aneurysm is not completely protected from
rupture. Furthermore stent deployment entails
dual antiplatelet treatment that will worsen the
patient’s prognosis in case of rebleeding 25:26,

For these reasons, when it is feasible, we pre-
fer to do stent-assisted coiling of these ruptured
aneurysms followed by flow-diverter stent-in-
stent deployment. We would limit the use of
flow-diverter stents without coils to cases with
intact BBLA or to cases of broken BBLA with
unfavorable morphology in which coiling is not
viable.

Conclusions

When a blister-like aneurysm is disclosed in
a patient presenting with subarachnoid haem-
orrhage, choosing the right endovascular treat-
ment is difficult because no consensus has so
far been reached on the best management
strategy.

In the reported case we treated a broken
BBLA in the sub-acute phase of subarachnoid
hemorrhage with associated vasospasm, using a
two-stage endovascular strategy.

In accordance with this strategy, when the
morphology of the ruptured aneurysm is ap-
propriate and adverse conditions to parent ar-
tery occlusion or aneurysmal trapping are as-
sociated (vasospasm, inadequate collateral cir-
cles, unfavorable anatomical site) coiling, pref-
erably stent-assisted and avoiding dense coil
compaction, can be undertaken in the acute
and sub-acute phase of subarachnoid hemor-
rhage to reduce the fatal risk of early rebleed-
ing. Several weeks later after strict clinical and
angiographic monitoring, treatment can be
completed, if necessary, by inserting more coils
into the aneurysmal sac and deploying a flow-
diverting stent to cover the aneurysmal neck.
This device will serve the dual purpose of mak-
ing aneurysm occlusion permanent and provid-
ing the necessary scaffolding to facilitate heal-
ing of the vessel wall 141527,

When the morphology of the ruptured aneu-
rysm is unfavorable for both coiling and parent
artery occlusion, or in the rare cases of inciden-
tal finding of intact BBLA, we believe that
treatment with telescopic deployment of flow-
diverter stents is the most promising therapeu-
tic option.

In both the staged employment after coiling
and in direct telescopic deployment without
coils, the new flow-diverting stents offer inter-
esting prospects in the treatment of these rare
and difficult aneurysms, but management is
neither straightforward nor univocal.

A series of technical and methodological fac-
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tors have yet to be addressed, namely the treat-
ment schedule (direct versus staged strategy)
and the type of antiplatelet and anticoagulant
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