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ORIGINAL
RESEARCH

Endovascular Treatment of Peripheral Aneurysms
of the Posterior Inferior Cerebellar Artery

J.-M. Isokangas
T. Siniluoto

T. Tikkakoski
T. Kumpulainen

BACKGROUND AND PURPOSE: Peripheral aneurysms of the posterior inferior cerebellar artery (PICA)
are rare, and pre-existing literature concerning their endovascular treatment is limited. The purpose of
this study was to assess the etiology and clinical characteristics of peripheral PICA aneurysms and to
evaluate the angiographic and clinical results of the patients who underwent endovascular treatment
for a peripheral PICA aneurysm in a single center.

MATERIALS AND METHODS: Twelve consecutive patients with 12 peripheral PICA aneurysms (10
ruptured) included in an internal data base were retrospectively reviewed. Posttreatment and follow-up
angiograms were analyzed, and the clinical outcome was recorded.

RESULTS: The etiology was dissection in 7 (58%) and unknown in 5 cases (42%). Three dissecting
aneurysms reruptured before endovascular treatment, and another 3 demonstrated angiographic
progress. Four aneurysms were treated by endosaccular coiling, 6 (all dissecting) by parent artery
occlusion, and in 2 cases endovascular treatment failed. Angiographic outcome was complete aneu-
rysm and/or parent artery occlusion in 9 cases and neck remnant in 1 case. One aneurysm needed
retreatment at follow-up. One lethal procedural complication occurred, and transient ischemic symp-
toms appeared in 2 patients. The clinical outcome was good in 7 patients, whereas 3 patients, all poor
clinical grade, died (1 for unrelated reasons). No rebleedings have occurred during the follow-up.

CONCLUSION: In this series, most peripheral PICA aneurysms were secondary to arterial dissection.
They were unstable with a high risk of rebleeding and a high mortality if not treated without delay.
Endovascular treatment was effective in preventing rehemorrhage.

Posterior inferior cerebellar artery (PICA) aneurysms ac-
count for approximately 0.5% to 3.0% of all intracranial

aneurysms,1,2 and most are located right at the origin or in the
first anteromedullary segment of the vessel.2-4 Roughly, only a
fifth of the PICA aneurysms are thought to arise from more
distal segments of the PICA.2-4 Approximately 28% of all an-
eurysms located in the vertebrobasilar arteries, including
PICA, have been estimated to be of dissecting origin.5 Among
peripheral PICA aneurysms, dissecting etiology has been
found in 0%-80% of the cases.6-9

Due to anatomic location of the PICAs (proximity to brain
stem and lower cranial nerves), their surgical treatment is as-
sociated with significant risk of neurologic complications.10

Endovascular technique enables treating these lesions without
craniotomy and the risks related to surgical manipulation. De-
spite the recently increased number of publications, the pre-
existing literature concerning endovascular treatment of pe-
ripheral PICA aneurysms is limited and controversial.6-9,11-21

In the present study, a consecutive series of 12 patients har-
boring a peripheral PICA aneurysm allocated for endovascu-
lar treatment in a single center was retrospectively analyzed.

Materials and Methods
The cases were collected from the data base containing all of the pa-

tients who had undergone endovascular treatment for their intracra-

nial aneurysm since the start of the endovascular coiling activity in

our hospital on December 1993 until March 2008. From the 25 an-

giographically verified PICA aneurysms, 12 were located distally to

the anteromedullary segment of the PICA and composed the case

material of this study.

The mean age of the patients (7 women, 5 men) was 53.5 years

(range, 34.0 – 80.0 years). Ten of the aneurysms presented with an

acute intracranial hemorrhage, and 2 were incidental imaging find-

ings. The indication for digital subtraction angiography (DSA) in

these latter 2 cases was assessment of cervicocerebral vessels after in-

travenous thrombolysis of an acute stroke in one case and headaches

of uncertain etiology in the other case (initially examined at 1.5T by

MR imaging and MR angiography). All of the patients underwent a

4-vessel cerebral angiography, disclosing a peripheral PICA aneurysm

(in one case the primary DSA was negative). The location of the an-

eurysm was recorded according to the classification described by

Lister et al22 as anterior medullary, lateral medullary, tonsillomedul-

lary, telovelotonsillar, or cortical. Proximal PICA aneurysms located

at the vertebral artery-PICA junction or at anteromedullary segment

and flow-related aneurysms associated with brain arteriovenous mal-

formations were excluded. The etiology of the aneurysms was classi-

fied on the basis of angiographic findings as dissecting or unknown.

Dissecting etiology was diagnosed if the lesion initially demonstrated

a solitary or multiple irregular fusiform dilations with or without

associated narrowing of the PICA. Other angiographic abnormalities

revealed by DSA were also recorded. Patient and aneurysm character-

istics are summarized in the Table.

Endovascular Treatment
During the study period, endovascular treatment was the primary

treatment option in all of the cases of PICA aneurysms in our hospital.

Embolization was performed with the patients awake under intrave-

nous sedation in 2 patients (patients 1 and 2; Table) and under general

anesthesia in 10 patients (patients 3–12; Table). All of the procedures

were performed via the transfemoral route in an angiographic suite

Received April 2, 2008; accepted after revision May 27.

From the Departments of Radiology (J.-M.I., T.S.) and Neurosurgery (T.K.), Oulu University
Hospital, Oulu, Finland; and Department of Radiology (T.T.), Kokkola Central Hospital,
Kokkola, Finland.

Please address correspondence to Juha-Matti Isokangas, Department of Radiology, Oulu
University Hospital, PO Box 50, FIN-90029 OYS, Oulu, Finland; E-mail: matti.isokangas@
ppshp.fi

DOI 10.3174/ajnr.A1218

IN
TERVEN

TIO
N

A
L

ORIGIN
AL

RESEARCH

AJNR Am J Neuroradiol 29:1783– 88 � Oct 2008 � www.ajnr.org 1783



with biplane imaging capabilities (Neurostar; Siemens, Erlangen,

Germany in cases 1– 4 and Integris Allura; Philips, Best, the Nether-

lands, in cases 5–12). Three interventional radiologists were involved

in the treatments. The embolization method was selected on the basis

of the location and morphology and presumed etiology of the aneu-

rysm. Selective embolization of the aneurysmal sac with parent artery

preservation was preferred if an acutely ruptured dissecting aneurysm

was excluded and the aneurysm had a reasonable neck to allow en-

dosaccular packing with coils. Otherwise the parent artery was con-

sidered to be sacrificed. In each case, the capability of the patient to

tolerate permanent PICA occlusion was assessed on the angiographic

criteria based on the presence and size of potential collateral vessels

(contralateral PICA, ipsilateral anterior inferior cerebellar artery, and

superior cerebellar artery). Test occlusion before permanent occlu-

sion was performed by temporary inflation of a balloon in the verte-

bral artery over the origin of the PICA in one case with simultaneous

contrast injection into the contralateral vertebral artery (patient 4;

Table). Detachable platinum microcoils were used in endosaccular

packing of the aneurysmal sac. Parent artery occlusions were per-

formed with coils whenever technically feasible or with glue, mixed

with iodized oil. According to our routine practice, the patient was

heparinized during the procedure with activated clotting time tar-

geted from 200 to 300 seconds. Procedural complications or any ad-

verse events were recorded. After the procedure, the patient was

closely monitored in an intensive care unit or in a postoperative re-

covery unit for at least one day. All of the postprocedural CT and MR

images were analyzed with the intention to detect new lesions.

Angiographic Result
After endosaccular coiling, the angiographic occlusion grade was

measured according to the modified Raymond scale23 as complete

occlusion, neck remnant, or incomplete occlusion. In cases of parent

artery occlusion, the occlusion grade of the abnormal segment of

PICA was graded as complete or incomplete. The initial angiographic

result was assessed from the final postembolization angiograms. Fol-

low-up DSA was performed on 6 patients, and the same grading sys-

tem was used to determine the occlusion grade.

Clinical Evaluation
Pretreatment clinical status was recorded from the patient files ac-

cording to the Hunt & Hess classification.24 Any new neurologic

symptoms after the treatment were recorded. Clinical outcome of the

patients was established from the patient files and by telephone call by

using the Glasgow outcome scale.25 New bleeding episodes either be-

fore the treatment or after the treatment were recorded. Patients were

excluded from follow-up if endovascular treatment was abandoned.

Results
The patient and the aneurysm characteristics are presented in
the Table. Three of the patients (25%) were in poor clinical
state before endovascular treatment (Hunt and Hess 4 or 5). In
addition to subarachnoid and intraventricular hemorrhage,
intracerebellar hematoma was evident in 4 patients, and 1 pa-
tient had also hemorrhage in the subdural space. Hydroceph-
alus was present on 8 patients.

The location of the aneurysm was lateromedullary in 1
(8%), tonsillomedullary in 4 (33%), telovelotonsillar in 3
(25%), and cortical in 4 cases (33%). Seven of the aneurysms
(58%) were dissecting, and 5 (42%) were of unknown etiol-
ogy. All 5 of the aneurysms with an unknown etiology had a
relatively wide neck with a mean dome-to-neck ratio of 1.6; 4
of them were sidewall aneurysms and 1 was locating at bifur-
cation. The maximal diameter of the aneurysms ranged from 2
to 15 mm (mean, 7 mm). There was second incidental aneu-
rysm at the tip of basilar artery in 1 patient (patient 10; Table).
The peripheral dissecting PICA aneurysm was considered to
be the ruptured one in this case based on the location of hem-
orrhage on CT. The basilar tip aneurysm was embolized with
coils in the same session in which the peripheral PICA aneu-
rysm was treated. In one case (patient 5; Table) there were
luminal narrowings of the proximal PICA possibly due to an-
other dissection or, alternatively, secondary to vasospasm.

Among the 10 ruptured aneurysms, 3 (30%; all dissecting)
reruptured early before the endovascular treatment (Table).
The interval between the initial subarachnoid hemorrhage and
rehemorrhage was 18 days in patient 3, 6 hours in patient 7,
and 10 days in patient 8. Among the ruptured 10 aneurysms,
embolization was performed in the same session after the di-
agnostic DSA in 3 cases and in another session in 7 cases. All 5
of the dissecting aneurysms that underwent the second DSA
had progressed.

Endovascular Treatment
The delay from the initial bleeding to the endovascular treat-
ment ranged from 1 to 42 days (mean, 9.8 days). The endovas-
cular treatment method was parent artery occlusion in 7 pa-

Patient and aneurysm characteristics

Patient No./
Age, y/Sex

HH
Grade CT and MR Imaging Findings Aneurysm Site

Aneurysm
Etiology

Aneurysm
Progression

Rebleeding before
Treatment

1/46/F 1 SAH � IVH hydrocephalus Left telovelotonsillar Unknown No No
2/34/F 2 SAH � IVH Left telovelotonsillar Dissecting Yes No
3/52/F 1 SAH � IVH hydrocephalus Right lateromedullary Dissecting Yes Yes
4/46/F 0 Aneurysm (MRA) Right tonsillomedullary Unknown No Unruptured
5/60/M 1 SAH � IVH hydrocephalus Left cortical Dissecting Yes No
6/45/M 4 SAH � IVH � ICH � SDH hydrocephalus Left cortical Dissecting Yes No
7/52/M 4 SAH � IVH � ICH hydrocephalus Right cortical Dissecting Yes
8/53/M 5 SAH � IVH � ICH hydrocephalus Right tonsillomedullary Dissecting Yes Yes
9/64/F 2 SAH � IVH hydrocephalus Right tonsillomedullary Unknown No No
10/80/F 1 SAH � IVH � ICH Right cortical Dissecting No
11/40/M 0 Incidental finding (DSA) Left tonsillomedullary Unknown No Unruptured
12/70/F 1 IVH hydrocephalus Right telovelotonsillar Unknown No

Note:—HH indicates Hunt and Hess classification; F, female; M, male; SAH, subarachnoid hemorrhage; IVH, intraventricular hemorrhage; MRA, MR angiography; ICH, intracerebral
hemorrhage; SDH, subdural hemorrhage; DSA, digital subtraction angiography.
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tients and endosaccular coiling with parent artery
preservation in 5 patients. Parent artery occlusion was per-
formed with coils in 2 cases, with glue in 4 cases, and was
interrupted due to technical failure in 1 case. In this case (pa-
tient 5; Table) tight proximal narrowings of the PICA made
selective catheterization impossible even with the smallest
available microcatheter (Magic 1.2; Balt, Montmorency,
France). This patient was subsequently operated on, and the
aneurysm was successfully trapped. In another patient (pa-
tient 1; Table), the aneurysm ruptured after selective catheter-
ization of the aneurysm before deploying any coils. According
to the ongoing treatment policy in our hospital at that time
(1994), the patient was immediately intubated and transferred
to an operation room. Unfortunately, aneurysm exposure
failed and the patient subsequently died 2 days later. In 10
(83%) of 12 cases, the endovascular treatment was technically
successfully completed. One of these patients underwent en-
dovascular retreatment of the neck remnant 2 months after
the initial embolization (patient 4; Table).

There were 4 procedural complications among 13 treat-
ment sessions, including 1 retreatment (31%). In addition to
the previously described lethal aneurysm rupture, there were 2
cases of clinically asymptomatic transient unintended parent
artery occlusions and 1 case where significant glue migration
distal to the planned occlusion site occurred without any clin-
ical sequelae. One of those unintended parent artery occlu-
sions recanalized spontaneously and the other was successfully
treated with intra-arterial injection of abciximab. The latter
one was, however, reoccluded in follow-up, but the patient
remained asymptomatic. Two patients had transient neuro-
logic symptoms after the endovascular procedure. Procedural
mortality, transient morbidity, and permanent morbidity
were thus 1 in 13 (7.7%), 2 in 13 (15%), and 0 in 13 (0%),
respectively. Nine patients were eligible for postprocedural
imaging, which revealed new ischemic lesions in 7 patients
(78%). In 3 cases, a small lacunar cerebellar infarct was de-
tected (all asymptomatic), and in 4 cases, a cortical cerebellar
infarct in PICA territory was evident (transient worsening of
vertigo in one case, and in other cases the poor neurologic
status remained unchanged). All of the cortical infarcts were
related to parent artery occlusions with glue. In patient 8, with
a history of cerebellar infarct 11 years earlier, there was a prox-
imal occlusion of the contralateral PICA in initial angiogra-
phy, and in postprocedural CT there were signs of bilateral
infarction.

Angiographic Results
Among the 4 cases where the aneurysm was treated by en-
dosaccular coiling with parent artery preservation, the initial
angiographic result was complete occlusion in 2 and incom-
plete occlusion in 2 cases. Patient 4 (initially incomplete oc-
clusion) was retreated 2 months after the initial treatment, and
the occlusion grade improved to complete occlusion and the
result has remained stable during 48 months of follow-up.
Patient 9 (initially complete occlusion) underwent a follow-up
angiography 12 months after the treatment, and a small neck
remnant was detected due to coil compaction. Retreatment
was not indicated, but further follow-up was scheduled. In
patient 11, the initial angiographic result was incomplete oc-
clusion, and in follow-up angiography 2 months later the an-

eurysm, as well as the parent artery at the aneurysm site, was
completely occluded. With patient 12 (initially complete oc-
clusion), the scheduled follow-up angiography has not yet
been performed.

In cases of parent artery occlusion, the initial angiographic
result was complete occlusion in all but one case. In patient 3,
at the end of the procedure there still was a slow flow in the
parent artery and the aneurysm. Angiography was repeated 2
days and one month after the treatment confirming a com-
plete occlusion of the aneurysm and the parent vessel. In all 4
of the cases where the aneurysm was treated by parent artery
occlusion with glue, the initial angiographic result was a com-
plete occlusion, and follow-up angiography was considered
unnecessary. However, in patient 10, one follow-up angiogra-
phy was performed after 6 months due to a coincidental basi-
lar tip aneurysm, which was embolized with coils in the same
session. The follow-up angiography showed complete occlu-
sion of both aneurysms.

Clinical Outcome
Ten patients were eligible for clinical follow-up with a mean
length of 22.0 months (range, 0.5-63.0 months). The clinical
outcome was good (Glasgow Outcome Scale [GOS] 5) in 7
cases, whereas 3 patients died. Two patients with poor prepro-
cedural clinical condition died during their initial hospital
stay. Patient 7 recovered to GOS 3 but died 24 months after-
ward due to pulmonary cancer. There have been no rebleed-
ings after the endovascular treatment during the follow-up.

Discussion
In the present study, 12 consecutive patients harboring a pe-
ripheral PICA aneurysm allocated for endovascular treatment
as a primary treatment method in a single center are presented.
Most (58%) of the aneurysms were classified as dissecting an-
eurysms based on the angiographic findings and in one case
also on the direct observation during surgery. The etiology of
dissection was presumed to be spontaneous in all (no history
of trauma and no known comorbidities associated with dis-
section). Concerning the endovascular treatment of dissecting
PICA aneurysms, to our knowledge, the present series com-
poses the largest consecutive series of patients (7 patients)
published in its context so far.19 Four of the 5 aneurysms,
which could not be classified as dissecting ones, were morpho-
logically different from the typical intracranial aneurysms lo-
cated at the circle of Willis. They were not arising from any
vessel branching points but were more like wide-neck sidewall
aneurysms located at the turning point of the artery. The
curves and hairpin turns are typical in the course of PICA, and
excessive hemodynamic stress has been suspected to be the
etiological factor in these types of peripheral aneurysms, con-
tributing to elastic lamina injury and subsequent aneurysm
formation.26 It is possible that some of the aneurysms that we
classified as “unknown etiology” may have resulted from acute
or chronic dissection but did not fulfill the strict criteria of
dissection in the present study. Patient 5 (Table and Fig 1) had
an acute onset of headaches typical for dissection, and there
were irregularities in the PICA both proximal and distal to
aneurysm. Peripheral aneurysms may be rarely infectious or
traumatic, but there were no such cases in the present
study.27,28
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The most typical presentation of a dissecting PICA aneu-
rysm is hemorrhage, which has been reported to account for
two thirds of the cases.15 In the present series, all 7 of the
dissecting aneurysms were ruptured, and 3 (43%) of them
rebled early before endovascular treatment. Angiographic
progression was detected in 5 cases of the ruptured dissecting
aneurysms eligible for repeat angiography before the treat-
ment. These findings are in concordance with earlier observa-
tions and support the necessity of early treatment to prevent
rebleedings.5,29 During the present series, the mean delay from
initial bleeding to endovascular treatment was 12 days, which
is significantly longer than in cases of ruptured saccular aneu-
rysms in our hospital.30 The prolonged delay is partly due to
the poor clinical condition of the patient in many cases. On the
other hand, limited knowledge regarding the optimal treat-

ment method may also have prolonged the delay, especially in
the first cases of our experience.

Endovascular treatment of a peripheral PICA aneurysm
can technically be performed either by endosaccular coiling
with parent artery preservation or by the parent artery occlu-
sion method. Contrary to typical saccular aneurysms, periph-
eral PICA aneurysms usually have a fusiform shape or a very
wide neck, making endosaccular coiling with parent artery
preservation difficult or impossible. In addition, the small cal-
iber of the parent artery does not usually allow the use of
remodeling techniques, such as temporary balloon inflation or
stent deployment.31,32 Rarely, the small caliber of the vessel
may not even allow catheterization of the vessel, as in one of
the cases in the present series. The advantage of the endosac-
cular coiling technique is the preservation of the parent artery,

Fig 1. A 46-year old woman (patient 4; Table) experienced acute onset of headache. MR imaging and MR angiography showed a right-sided PICA aneurysm without any evidence of
intracranial bleeding. In initial DSA (A), a 9- � 5.5-mm sidewall aneurysm was visualized in a tonsillomedullary segment of the right PICA. The artery is narrowed proximally and dilated
distally to the aneurysm neck. A balloon occlusion test was performed with indeterminate findings. The aneurysm was treated by endosaccular coiling with parent artery preservation. The
initial occlusion grade was incomplete, but after retreatment a complete occlusion was achieved, and it has remained stable during follow-up (Fig 2B).

Fig 2. An 80-year-old woman (patient 10; Table) experienced severe vertigo with sudden onset. CT examination revealed a small right-sided intracerebral hematoma in cerebellar vermis,
hemorrhage in the fourth ventricle, and prepontine cistern. Subsequent DSA revealed a dissecting aneurysm of the right PICA and a saccular aneurysm of the basilar tip (A). A superselective
right PICA injection demonstrated an irregular, fusiform PICA aneurysm located in the cortical segment (B). Parent artery occlusion of the dissected cortical segment of PICA and coil
embolization of the basilar tip aneurysm were performed in the same session. In control angiogram after the treatment, both aneurysms are occluded (C). Posttreatment CT showed PICA
infarct, and the patient had temporary worsening of vertigo, but in 6 months of follow-up she recovered without any symptoms.
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which could minimize the risk of ischemic complications. The
disadvantage of this technique is the uncertain stability of the
aneurysm occlusion and the risk of aneurysm recurrence or
reopening,18,33 which may predispose the aneurysm to rerup-
ture. On the other hand, parent artery occlusion of the PICA is
potentially associated with 2 types of ischemic complication.
First, from the 3 most proximal segments of the PICA (ante-
rior medullary, lateral medullary, and tonsillomedullary), as
well as from vertebral artery at the origin of PICA, perforating
arteries supplying the brain stem may originate.6,21,34 It has
been reported that, in 50% of the cases, no supply to the me-
dulla exists from PICA, and the more dorsally (or laterally) the
PICA originates, the smaller are the chances of its having med-
ullary branches.35 The risk of brain stem ischemia in cases of
permanent occlusion at the first 3 segments is also limited due
to the numerous anastomoses of the perforating arteries form-
ing a plexiform network on the medullary surface.36 Further-
more, aneurysmal dilations of the dissected arterial segments
may be associated with absence of normal perforating
branches, and occlusion of these segments can, thus, be per-
formed without further damage to perforating territories.15

Although potentially carrying a high risk for morbidity, ac-
cording to the literature and our own experience (2 patients),
the risk for brain stem ischemia seems to be relatively
low.8,12,15,37 Another potential risk of permanent PICA occlu-
sion is cerebellar ischemia distal to the occlusion site. Collat-
eral supply from the contralateral PICA or ipsilateral anterior
cerebellar artery and/or superior cerebellar artery is reported
to be sufficient to prevent ischemia in most cases.19,21 Basi-
cally, a test occlusion can be performed to investigate the pa-
tient’s capability to tolerate permanent occlusion. In cases
where collateral supply is insufficient, potentially there is the
option of surgical bypass from the occipital artery to PICA. On
the other hand, if permanent PICA occlusion is followed by
cerebellar infarct, it is usually of limited size, and patients usu-
ally tolerate it well if it is unilateral.21 According to the present
study, cerebellar infarct is common after permanent PICA oc-
clusion, but the patients who survived the initial bleeding tol-
erated it well.

Due to the challenging anatomy of PICA, technical com-
plications associated with endovascular treatment of periph-
eral PICA aneurysms seem to be more common than among
intracranial aneurysms in general. During the present series,
we experienced one lethal iatrogenic aneurysm rupture. This
was the first patient in the series and one of the very first
patients treated in our hospital for intracranial aneurysm with
the endovascular technique. The patient was not under gen-
eral anesthesia, and initially it was impossible to continue the
procedure due to seizures associated with the rupture. This
case demonstrates the steep learning curve associated with en-
dovascular treatment of intracranial aneurysms, and, after our
initial experience, we have done all of the intracranial proce-
dures under general anesthesia and treat iatrogenic ruptures
by endovascular techniques with a significantly better out-
come.30 In addition to this lethal complication in our very
early experience, we did not have any other cases of procedural
mortality or permanent morbidity in this series, and endovas-
cular treatment of peripheral PICA aneurysms can, thus, be
considered relatively safe.

Final angiographic outcomes in the present series were

good: complete aneurysm occlusion was achieved in 9 aneu-
rysms (90%), and a residual neck was found in 1 aneurysm
(10%). The results of the present study confirm that complete
aneurysm occlusion can be reliably achieved by parent artery
occlusion.19,21 Reopening of an occluded vessel harboring a
distal aneurysm is unlikely,21 and we did not routinely per-
form follow-up angiography in cases where the parent artery
was occluded with glue. With endosaccular coiling with parent
artery preservation, complete aneurysm occlusion cannot be
achieved in every case, and aneurysm recurrences may appear.
Angiographic follow-up is, thus, mandatory in cases of en-
dosaccular coiling, and retreatment may be indicated if the
occlusion grade is insufficient or decreases in the follow-up.
Fujimura et al18 have reported a case of fatal rebleeding 19 days
after selective embolization of a dissecting PICA aneurysm,
which had an angiographically stable neck remnant. The au-
thors concluded that endosaccular coiling with parent artery
preservation should be avoided when treating such lesions. In
the present study, there were no rebleedings during follow-up.
We agree with Fujimura et al18 that parent artery occlusion is a
more reliable technique in preventing further bleedings. How-
ever, on the basis of other reports7-9,20 and our experience of a
single case, endosaccular coiling with parent artery preserva-
tion might prevent the aneurysm from rerupture as well.

Among the 10 patients eligible for follow-up, the clinical
outcome was good in 7 patients (70%) and poor in 3 patients
(30%). All of the patients with poor clinical outcome were in
poor (Hunt and Hess grade 4 or 5) clinical condition. As a
limitation of this study, the number of patients is too few for
relevant correlative statistical analysis. However, the clinical
outcome seems to be strongly associated with the pretreat-
ment clinical condition similar to large clinical series concern-
ing endovascularly treated intracranial aneurysms in gener-
al.30,38,39 The retrospective nature and lack of a systematic
postprocedural MR imaging protocol including diffusion-
weighted imaging can also be considered as limitations of this
study.

Conclusions
In conclusion, most peripheral PICA aneurysms in this series
were secondary to arterial dissection. Ruptured dissecting
PICA aneurysms were vulnerable lesions with a high risk of
recurrent bleeding and mortality. Therefore, they should be
treated without any inadvertent delay. Endovascular treat-
ment was effective in preventing rehemorrhage. Endosaccular
coiling with parent artery preservation was performed when-
ever the anatomy allowed the coils to be retained in the aneu-
rysm sac but was impossible or more risky in case of an acute
hemorrhage. Long-term occlusion grade needs to be followed
if endosaccular coiling has been done. Parent artery occlusion
resulted in permanent occlusion of the lesion. PICA territory
infarcts were frequently found after permanent PICA occlu-
sions. However, the patients tolerated them well, and the clin-
ical outcome was mainly affected by the preprocedural clinical
condition.
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