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Abstract

Background: Intracranial aneurysms are common with a
prevalence of 0.2% to 9% in adults. Intracranial aneurysms
have high mortality and morbidity, so exclusion of aneurysms
from cerebral circulation is aimed with established endovas-
cular embolization.

Aim of Study: Is to report our experience in managing
intracranial aneurysms using coil embolization and to report
the relation between neck size of cerebral aneurysmes, its
relation to dome height which is defined as Aspect Ratio
(AR), and clinical, angiographic outcome after endovascular
intervention.

Patients and Methods: From July 2015 to May 2017, a
series of 40 nonrandomized consecutive patients (mean age:
44.2%14.9 years) with 42 intracranial aneurysms underwent
endovascular coil embolization in our center. We excluded
patients with H & H grade 5 on admission and patients with
H & H grade 4 were managed conservatively until improve-
ment with better H&H grade. All patients were evaluated by
four-vessel angiography to determine the shape, size, number
and location of the aneurysms. Degree of aneurysm occlusion
were assessed according to modified Raymond Roy classifi-
cation. The cases were divided according to neck size, 4mm
being the discriminative value for small and wide necks and
divided according to aspect ratio into AR >2, AR 1.5-2, AR
1-1.5, AR <1. The post coiling angiogram of each case was
analyzed to evaluate the degree of occlusion achieved by the
technique, clinical outcome was assessed by Glasgow Outcome
Scale (GOS).

Results: Immediately after the procedure, Raymond class
I with total occlusion was seen in 26 (61.9%), Raymond class
II with subtotal occlusion in 10 (23.8%), and incomplete
occlusion with Raymond class I11a in 4 (9.5%) and Raymond
class IIIb in 2 (4.8%) aneurysms. There was significant
relationship between the aneurysm neck size and aspect ratio
with degree of occlusion. In the small necked groupand AR
>1.5 with modified Raymond classification are; class I was
achieved in 22 (68.8%) aneurysms, class II in 8 (25%) aneu-
rysms, class I1la in one (3.1%) aneurysm, class IIIb in one
(3.1%) aneurysm. The wide necked group and AR <1.5 pro-
vides different results, class I was achieved in 4 (40%) aneu-
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rysms, class II in 2 (20%) patients, class IIIa in 3 (30%)
aneurysms and class IIIb in one (10%) aneurysm. Six patients
(15%) experienced some complication during the procedure,
including two aneurysms perforation, two thromboembolic
events and two device induced vasospasm. Thirty four patients
with 36 aneurysms who underwent follow-up for 6 months,
29 (80.6%) aneurysms with no change, five (13.8%) had
recanalization and two (5.6%) had more thrombosis.

Conclusion: Endovascular coiling was an effective and
safe technique for treatment of cerebral aneurysms showing
a high cure rate as a single treatment modality in aneurysms
with small neck size and AR >1.5, but in aneurysms with
wide neck and AR <1.5, it is beneficial when assisted with
additional forms of endovascular intervention (balloon, stent
or flow diverters) for better treatment and improving outcome
of the cases. Low aspect ratio plays a more dominant role
than neck diameter in predicting the need for adjunctive
techniques in the coiling of intracranial aneurysms.

Key Words: Intracranial aneurysms — Endovascular interven-
tion — Aspect ratio — Neck size.

Introduction

ANEURYSM is a persistent localized dilatation
of the vessel wall, usually an artery. Saccular
aneurysms account for the vast majority (98%) of
all intracranial aneurysms, and the word aneurysm
in this work refers to this form. Other types of
aneurysms are fusiform, dissecting, infectious
(mycotic) and traumatic aneurysms. Aneurysms
commonly arise at the branching site of major

Abbreviation:

H & H : Hunt and Hiss).

GOS : Glasgow Outcome Scale.
AR : Aspect Ratio).

GCS : Glasgow Coma Scale.

MRA  : MR Angiography.

DSA : Digital Subtraction Angiography.
MCA  : Middle Cerebral Artery.

ICA : Internal Carotid Artery.

A com A Anterior communicating Artery.
P com A : Posterior Communicating Artery.
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arteries. It also occurs at aturn or curve of the
artery, and pointsin the direction that the blood
would have gone [1] . Saccular aneurysms consist
of three main regions: Neck, sac and dome, assess-
ments of aneurysm geometry and its effect on
treatment decisions and treatment outcomes have
been in use. The most common and well-studied
geometric determinants of treatment decision and
outcome have been the aspect ratio (dome height
to neck) and neck width. Understanding the natural
history of aneurysmsisimportant in making treat-
ment decisions [2] . In 1991, Guido Guglielmi was
the first to describe the technique of occluding
aneurysms from an endovascular approach with
electrolytic detachabl e platinum coils, termed
Guglielmi Detachable Coils (GDCs). GDCs are
introduced directly into the aneurysm through a
microcatheter and detached from a stainless-steel
micro guide wire by an electrical current [3].

Patients and M ethods

From July 2015 to May 2017, a series of 40
patients with 42 intracranial aneurysms who were
referred, to underwent endovascular coil emboli-
zation in our center. The mean age of our patients
was 44.25+ 14.9 (23-65) years. This study was
approved by our institutional review board. Written
informed consent was obtained from all patients.

There were 40 patients, 8 patients presented
with mass effect due to un ruptured aneurysms,
GCS were used for assessment in pre and immediate
post intervention, and GOS at hospital discharge,
after 6 months. 32 patients presented with ruptured
aneurysms, H & H scale used for assessment in
pre and immediate post intervention, and GOS at
hospital discharge, after 6 months.

Patients with dissecting, or fusiform aneurysms
and patients with H & H grade 5 were excluded
from the study, patientswith H & H grade 4 were
managed conservatively till improvement of H &
H scale. Initialy, all the patients were evaluated
by CT brain then CT angiography or MRA were
done then four-vessel angiography to determine
the shape, size, and location of the aneurysms and
to decide about the therapeutic protocol. Thereafter,
microcatheter was used with a guiding catheter to
place the optimal coilsin the aneurysm region.
First, the 3D helix coil was introduced and there-
after, 2D helix and soft coils were introduced in
the aneurysm. In our study, due to financial issues
and available materials, single microcatheter were
used in 34 aneurysms, double microcatheter in 4
patients and 2 aneurysms with balloon assisted
technique.

Post embolization angiography was done to
evaluate the effect of aneurysm occlusion, the
blood flow of the artery and itsintracranial branches
and the patients were divided into three groups
according to modified Raymond Roy classification:
class | with total occlusion, class Il with subtotal
occlusion, and class I11 with incomplete occlusion
then subdivided into class l1laand class I11b. After
six months, follow-up by MRA or DSA in selected
cases, 34 patients with 36 aneurysms had been
evaluated for recanalization, further occlusion, or
still stationary.

Results

Demographic and presentation data: Collected
in (Table 1).

Table (1): Demographic and presentation data of patients with
intracranial aneurysms treated by coiling.

Characteristics No. (%)
Gender:
Female 22 (55)
Mae 18 (45)
Age distribution:
<30y 1 (25)
30-40y 3 (75
40-50y 21 (52.5)
50-60y 13 (32.5)
>60y 2 (5
Medical history & smoking:
Smoking 8 (20)
Hypertension 9 (225
Diabetes mellitus 6 (15)
HTN & DM 4 (10
Free medical history 21 (52.5)
Clinical presentation:
A- Unruptured aneurysms:
Visual field defect 2 (5
6th nerve palsy 3 (75
3rd nerve palsy 3 (75
B- Ruptured aneurysms:
H&H grade 1 8 (20)
H&H grade 2 11 (27.5)
H&H grade 3 9 (225)
H&H grade 4 4 (10)
H&H grade 5 0 (0
CT brain findings with modified
fisher grades:
Grade O 8 (20)
Grade 1 9 (225)
Grade 2 11 (27.5)
Grade 3 7 (17.5)
Grade 4 5 (12.5)

Abbreviations: H & H: Hunt and hiss grades.
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Characteristics of aneurysms treated: Collected
in (Table 2).

Table (2): Characteristics of aneurysms according to angiog-

raphy.
Characteristics No. (%)
Location:
A- Anterior circulation:
A com A 16 (38.4)
ICA I (2.4
MCA 8 (19.2)
Pcom A 12 (28.8)
Anterior choroidal artery 1 (2.4
Ophthalmic artery I (24
B- Posterior circulation:
Basilar artery 1 24
PICA 2 (4.8)
Integrity of aneurysm:
A- Ruptured aneurysms 32 (76.2)
B- Un ruptured aneurysms 10 (23.8)
Number of aneurysms treated per patient:
One aneurysm 38 (90.4)
Double aneurysms 4 (9.6)
Size of aneurysms:
A- According to neck size:
>4mm 10 (23.8)
<4mm 32 (76.2)
B- According to aspect ratio:
AR >2 19 (45.2)
AR 1.5-2 17 (40.5)
AR 1-1.5 6 (14.3)
AR <1 0 (0)

Abbreviations:
A com A : Anterior communicating Artery.

ICA : Internal Carotid Artery.

MCA : Middle Cerebral Artery.

P com A : Post communicating Artery.
PICA : Post Inferior Cerebellar Artery.
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Coiling results: In 40 patients with 42 aneu-
rysms, the procedures were performed under gen-
eral anesthesia. 34 aneurysms were coiled by single
catheter, 4 aneurysms by double catheter, and 2
aneurysms by balloon assisted technique. No stents
or flow diverters were used in this study. Degree
of aneurysm occlusion were assessed by modified
Raymond Roy classification which had shown
class I in 26 aneurysms, class II in 10 aneurysms,
class Illa in 4 aneurysms, and class IIIb in 2 pa-
tients. These results are subdivided according to
neck size and aspect ratio in (Table 3).

Complications: Six patients (15%) experienced
complication during the procedure including two
aneurysms perforation, two thromboembolic events,
and two arterial device induced vasospasm. There
was no mortality during the procedure. Most com-
plications passed smoothly as (Table 4).

Angiographic follow-up: Among 34 patients
with 36 aneurysms who underwent follow-up an-
giography after 6 months, 29 aneurysms (80.6%)
had no change, five (13.8%) had recanalization
and two (5.6%) had further occlusion. 5 patients
were missed and 1 patient were dead (Table 5).

Pre discharge outcome: Good outcome (GOS
5) was achieved in 28 (70%) patients, six patients
(15%) had moderate disability (GOS 4), 4 (10%)
patients with severe disability (GOS 3), one (2.5%)
patient were vegetative state (GOS 2) and one
(2.5%) patient were dead (GOS 1).

Table (3): Occlusion degree according to neck size and aspect ratio.

Neck size of aneurysm

Aspect ratio (AR)

Occlusion Total
degree ota
<4mm >4mm AR >2 AR 1.5-2 AR 1-1.5
Class I 22 68.75% 4 40% 15 79% 9 52.9% 2 33.3% 26 61.9%
Class II 8 25% 2 20% 2 10.5% 6 35.3% 2 33.3% 10 23.8%
Class Illa | 3.1% 3 30% 2 10.5% | 5.9% 1 16.7% 4 9.5%
Class IIIb 1 3.1% 1 10% 0 0% 1 5.9% | 16.7% 2 4.8%
Total 32 100% 10 100% 19 100% 17 100% 6 100% 42 100%
Table (4): Procedural complications and outcome.
. . Complication outcome

Complications No. of patients

No deficits Transient morbidity Permanent morbidity Mortality
Vasospasm 2 2 0 0 0
Aneurysm perforation 2 | | 0
Thromboembolic events 2 | 0 1 0
Total 6 4 | | 0
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Table (5): Angiographic follow-up after 3 and 6 months.

Aneurysms Initial occlusion degree (3) months follow-up (6) months follow-up
(8) Unruptured aneurysmsin 8 patients 6 class| Not included 6 class|
2classll lclassll
1 missed

(32) Ruptured aneurysms +

) - 20class| 20 class| 19class|
(2) Unruptured in 32 patients 8 dlass|| 7 dass I 6 class ||
4classllla S5classllla 3classllla
2classlllb lclassllib lclassllib
1 dead 1 dead
4 missed

Case (1): A male patient aged 50 years, presented by sudden severe headache and disturbed conscious level (GCS 12). CT
brain showed massive SAH with intraventricular extension (modified fisher grade 3). CT brain angiography showed basilar
tip aneurysm.Catheter angiography is done with measuring aneurysm neck diameter about 2.4mm, dome height 5.6mm and

aspect ratio 2.3, patient is managed with simple coiling by single microcatheter with complete closure of aneurysm. Patient
discharged with GOS grade 4.

Case (2): A female patient aged 48 years, presented with severe headache and disturbed conscious
level (GCS 14). CT brain shows SAH in basal cistern (modified fisher grade 1), with more
deterioration of conscious level (GCS 11), follow-up CT brain shows rebleeding with more extensive
SAH and intraventricular haemorrhage (modified fisher grade 4). CT angiography shows large P
Com artery aneurysm, then catheter angiography is done showing aneurysm neck size (4.6mm),
dome height 14.6mm and aspect ratio 3.6. Simple coiling is done with subtotal occlusion of neck
aneurysm. patient discharged with GOS grade 3.
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Case (3): A male patient aged 54 years, known to be diabetic presented by sudden severe headache,
disturbed conscious level (GCS 13). CT brain showed SAH (modified fisher grade 1) and CT brain
angiography showed anterior communicating artery aneurysm. Catheter angiography is done with
measuring aneurysm neck diameter about 3.4mm, dome height 4.8mm and aspect ratio 1.4 patient is
managed by double microcatheter coiling with complete occlusion Raymond class 1 of aneurysm.

patient discharged with good GOS grade 5.

Case (4): A female patient aged 57 years, presented by sudden severe headache, disturbed conscious level
(GCS 13) and repeated vomiting. CT brain showed SAH (fisher grade 2) and CT brain angiography showed
Posterior Inferior Cerebellar Artery (PICA) aneurysm. Catheter angiography is done with measuring aneurysm
neck diameter about 3.7mm, dome height 5.4mm and aspect ratio is 1.45. Patient is managed with simple
coiling of aneurysm. With rupture aneurysm were occurred during procedure, managed by incomplete occlusion
of aneurysm with Raymond class I11a. Patient discharged with good GOS grade 5.

Discussion

One of the most vital and disabling outcomes
associated with intracranial aneurysmsis bleeding;
thus, early surgical or endovascular treatment is
recommended. Coil embolization is an established
therapeutic procedure for both ruptured and unrup-
tured intracranial aneurysms, and in many centers,
this procedure is recommended as the first treatment
option. All the seriesin the literature showed low
morbidity and mortality rates of endovascular
therapies [4].

Since the early era of detachable coil therapy,
assessments of aneurysm geometry and its effect
on treatment decisions and treatment outcomes
have been in use [5]. The most common and well-

studied geometric determinants of treatment deci-
sion and outcome have been dome-to-neck ratio
or the maximum aneurysm dome width to neck
diameter, and neck width [6] . Zubillaga et al.,
originally defined a*“wide neck” as an absolute
neck diameter of 4.0mm [7]. Debrun et al., defined
“wide-neck” aneurysms as those with dome-to-
neck ratios of <2.0 [8]. These early definitions were
created on the basis of success with endovascular
coil therapy when the technique was in itsinfancy.
Cloft et a., later noted that the technical advance
of complex coil shapes allowed successful endovas-
cular therapy of aneurysms with a dome-to-neck
ratio of >1.5 [9]. These definitions predicted wide-
spread use of major technical advances that allow
successful coil therapy of wide-neck aneurysms,
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such as balloon remodeling and stent assistance
[10].

A more practical modern approach to the defi-
nition of “wide-neck” or “difficult” aneurysm
would be a definition that predicts the need to use
adjunctive measures, such as balloons or stents, to
treat the aneurysm safely. Furthermore, in addition
to dome to neck ratio and neck width, other geo-
metric factors may play arolein treatment decisions
and outcomes. Aspect ratio, defined as aneurysm
height-to-neck width, may play arole as a predictor
of treatment outcomes and decisions. So with
growing experience, advanced biplane imaging
with rapid subtraction fluoroscopy and refinements
of technique in the use of coiling, most brain
aneurysms can be obliterated at alow complication
rate [11].

This study was designed to obtain accurate
correlation between the size of aneurysm necks
with also associated Aspect Ratio and with the
degree of aneurysm occlusion as seen on follow-
up angiograms and with clinical outcome after
endovascular intervention. All aneurysms were
divided according to neck size into small neck
aneurysms group >4mm and the other group with
wide neck aneurysm <4mm, and according to AR
into group with AR >2, group with AR 1.5-2, group
with 1-1.5 and a group with AR <1.

In this study, the small necked group with
modified Raymond classification are; class | was
achieved in 22 (68.75%) aneurysms, class |l in 8
(25%) aneurysms, class Ill1ain one (3.1%) aneu-
rysm, class I11b in one (3.1%) aneurysm. The wide
necked group provides different results, class |
was achieved in 4 (40%) aneurysms, class |l in 2
(20%) patients, class Il1ain 3 (30%) aneurysms
and class I11b in one (10%) aneurysm.

According to AR with modified Raymond clas-
sification; a group with AR >2 had shown class |
in 15 (78.9%) aneurysms, class 1 in 2 (10.5%)
aneurysms, classlllain 2 (10.5%) aneurysms, no
class|11b was achieved. A group with AR 1.5-2
had shown class | in 9 (52.9%) aneurysms, class
I1'in 6 (35.3%) aneurysms, classllain 1 (5.9%)
aneurysms, class111bin 1 (5.9%) was achieved. A
group with AR 1-1.5 had shown class | in 2 (33.3%)
aneurysms, class |l in 2 (33.3%) aneurysms, class
[llain 1 (16.7%) aneurysms, classl1bin 1 (16.7%)
was achieved. No patients in the study with AR
<l

In this study, endovascular coiling were accom-
plished by single microcatheter in 36 aneurysms,
double microcatheter in 4 aneurysms, 2 balloon

assisted, and no stent or flow diverters were used.
single microcatheter technique was used in 30
small neck aneurysms and 6 wide neck aneurysmes,
according to AR; this technique was used in 19
aneurysmswith AR >2, 15 aneurysms with AR
1.5-2, and 2 aneurysmswith AR 1-1.5. Double
microcatheter technique were used in 2 small
necked aneurysms and 2 wide necked aneurysms,
according to AR; this technique was used in 2
aneurysms with AR 1.5-2, and 2 aneurysms with
AR 1-1.5. balloon assisted technique were used in
2 wide necked aneurysms, according to AR; this
technique was used in 2 aneurysms with AR 1-1.5.

The analysis of these results clearly indicates
that the degree of aneurysm occlusion and the
endovascular technique used is affected by the
aneurysm neck size and its relation to dome height.
Thisfinding can be explained by taking into con-
sideration the behavior of the occlusive material
inside the lesion. In endovascular therapy a small
neck holds the occlusive agent inside the aneurysm.
Using the Guglielmi detachable coil technique, the
smaller the neck the higher the probability that the
mesh of coils bridges across the neck area. This
allows aneurysm occlusion without the danger of
herniation into the parent vessel and with little risk
of coil migration.

Brinjikji et a., demonstrated that alow aspect
ratio plays a more dominant role than either dome
to neck ratio or neck diameter in predicting the
need for adjunctive techniques in the coiling of
intracranial aneurysms. Furthermore, aspect ratio
is asignificant independent predictor of the need
for these adjunctive techniques. Also demonstrated
that the coiling of intracranial aneurysms without
adjunctive techniques such as stent placement and
balloon remodeling is clinically favored for aneu-
rysms with an aspect ratio>1.6, a dome to neck
ratio >1.6, and a neck size<4mm. Coiling with a
adjunctive techniques is favored for aneurysms
with dome to neck ratios >1.6, aspect ratios >1.6,
and neck size >4mm. analysis of these results goes
with our study [11].

Standhardt et al., was achieved in 202 patients
and had shown a significant link between neck
size and occlusion rate. The occlusion rate was
substantially higher in small neck aneurysms, in
narrow neck aneurysms 77.1% complete, 18.1%
neck remnant, 4.8% incomplete and in wide neck
35.8% complete, 51.6% neck remnant, 12.6%
incomplete, this results goes with our study, with
little difference in percentage related to little pa-
tientsin our study [12].
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Zubillaga et al., evaluated the relationship
between the degree of occlusion after intra aneu-
rysmal embolization using GDC and the neck size
in 79 cases of intracranial aneurysms with complete
occlusion was achieved in 85% of the aneurysms
included in the small necked group. The remaining
15% of the aneurysmsin this group showed residual
aneurysm neck filling at the follow-up angiogram.
The wide necked group provides significantly
different results. Only 15.7% of the cases showed
complete occlusion. In amuch higher proportion
(84.3%), the occlusion was subtotal. The analysis
of these results goes with our resultsin a group of
small neck but with marked difference in wide
neck group due to more advance in intervention
related to imaging and assisted techniques as double
microcatheter, balloon assisted, stent and overflow
diverters [7].

Irie et al., was achieved in 22 patients with 22
aneurysms and had shown, complete occlusionin
70% of small aneurysms. The remaining 30%
showed residual aneurysm with neck filling on
follow-up angiogram. In the wide neck group, only
25% of the cases showed complete occlusion.
Analysis of results goes with our results, but with
some difference in wide neck group due to more
advance in intervention techniques and mater-
ials [13].

In contrast to results of this study, Miri et al.,
reported that complete occlusion was achieved in
91.7% of small necked aneurysms, the remaining
8.3% showed subtotal occlusion. In the wide neck
group, complete occlusion was achieved in 85%
of aneurysms. The remaining 15% showed subtotal
occlusion. Analysis of results there was no signif-
icant relationship between aneurysm neck size with
total or subtotal occlusions ,these results are rela-
tively similar in small necked aneurysms, but
marked differences in wide necked aneurysms due
to usage of Neuroform stent with more safety for
coiling without herniation to parent artery [14].

The wide difference of results between our
study and Miri et al., seriesin treating wide neck
aneurysms, suggested that the adjuvant endovas-
cular technique had improved the efficacy of ob-
literation of wide neck aneurysms ,this explained
our low results in wide neck aneurysms due to
financial issuesas only 2 aneurysms out of 42
aneurysms were obliterated by an adjuvant en-
dovascular assisted technique.

In this study, six procedures (15%) were found
to be complicated. The most common complications
were aneurysm perforation (5%), thromboembolic
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events (5%), device induced vasospasm (5%). In
Standhardt H. et al., thirty-nine procedures (19.3%)
were found to be complicated. The most common
complications were thromboembolic events
(10.9%), coil didlocation (4.0%), and problemsin
connection with the vascular access sheath (1.5%),

device induced vasospasm (1.9%), distal arterial

perforation (1%). This study were done on 202
patients [12] . In Willinsky et al., Aneurysm perfo-
ration 23 (6.1%), parent vessel occlusion 15 (4.0%),
thromboembolic events 11 (2.9%), mass effect 1

(0.3%), arterial dissection 2 (0.6%), parent vessel

rupture 1 (0.3%). This study were done on 377
patients [15] . In Miri et al., eleven patients (12.5%)
experienced complication during the procedure
including 2 (2.3%) distal perforation, 4 (4.5%)

thromboembolic events, 2 (2.3%) mild to moderate
vasospasms, and 3 (3.4%) aneurysm perforation.
This study were done on 88 patients [14].

In this study, no procedure-related mortality
was recorded. One (2.5%) patient with related
mortality to global vasospasm. In Standhardt et
al., the overall procedure-related mortality was
0.5% [14] . In Miri et al., there was no mortality
during the procedure [14].

Good outcome (GOS 5) was achieved in 28
(70%) patients, six patients (15%) had moderate
disability (GOS 4), 4 (10%) patients with severe
disability (GOS 3), one (2.5%) patient were vege-
tetive state (GOS 2) and one (2.5%) patient were
dead (GOS 1). In Willinsky et al., good outcome
(GOS 5) was achieved in 278 patients (73.8%).
Thirty six patients (9.5%) had moderate disability
(GOS 4), 24 (6.4%) patients with (GOS 3), 6 (1.6%)
patients with (GOS 2) and 33 (8.7%) patients with
(GOS 1) or apoor clinical outcome, and 33 patients
(8.8%) died. These results goes with our study
except there were high mortality and sever disability
in Willinsky et al., study, asin our study no cases
with H & H grade 5 were included, and patients
with H & H grade 4 were done after improvement
of clinical condition [15].

In this study, among 34 patients with 36 aneu-
rysms who underwent follow-up angiography after
6 months, 29 aneurysms (80.6%) had no change,
five (13.9%) had recanalization and two (5.6%0)
had further occlusion. 5 patients were missed and
1 patient were dead.

In D'Agostino et a., of the 76 aneurysms with
a 6-month angiographic follow-up, four (5.3%)
revealed further occlusion, 54 (71.1%) were un-
changed, and 18 (23.7%) showed recanalization
[16] . In Miri et a., among patients who underwent
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control angiography, 34 aneurysms (89.4%) had
no change, two (5.3%) had new growth and two
(5.3%) had widening of the neck after 6 months
follow-up [14] .

Conclusion:

The technique of endovascular occlusion with
Guglielmi detachable coils was originally designed
to offer aless traumatic therapy for intracranial
aneurysms. The results of this study clearly confirm
that complete occlusion of small-necked aneurysms

and aneurysms with AR >1.5 can be achieved with
simple coiling. The results obtained in the wide-
necked group and aneurysms with AR <1.5 are
less satisfactory. As noted above. Thus, coiling
with adjunctive techniques as balloon or Neuroform
stent and flow diverters, isfavored for better results.
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