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Summary
Background: Intracranial aneurysms are a focal, pathological dilatation in most cerebral arteries affecting 3% to 5% of the world’s population. 
Rupture of these usually occurs without any predictive signs, with death occurring in 1 in 4 due to subarachnoid hemorrhage. Mortality of those 
who receive medical attention is 22% to 42%, while 63% of those who survive manage to resume their basic daily activities. 
Methods: Observational, descriptive, analytical, retrospective cohort study, to determine the degree of long-term occlusion of stent-assisted 
coiling in patients with intracranial aneurysms.
Results: The mean age was 48, and the most frequent year range was from 30-39, with a percentage of 26.47%. The most prevalent gender 
was female with 74%. Long-term follow-up showed that treatment with the jailing technique resulted in complete aneurysm occlusion (Raymond-
Roy I) in 82.35% of cases.
Conclusion: Of the patients treated by the jailing technique, it was observed that it is an effective method for long-term occlusion of small and 
medium aneurysms. Complications were very low concerning endovascular treatment, as well as complications related to aneurysmal pathology. 

Keywords: intracranial aneurysm, subarachnoid hemorrhage, coil, stent, endovascular aneurysm repair, Raymond-Roy classification.
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INTRODUCTION

Intracranial aneurysms are a focal, pathological dilatation 
in most cerebral arteries affecting 3% to 5% of the world 
population. Rupture of these usually occurs without any 
predictive signs, with death occurring in 1 in 4 due to 
subarachnoid hemorrhage. Mortality of those who do receive 
medical attention is 22% to 42%, while 63% of those who 
survive manage to return to work. Spontaneous subarachnoid 
hemorrhage is associated in 80% of cases with intracranial 
aneurysms [1].
Factors associated with aneurysmal rupture can be separated 
into 2 categories: patient-related characteristics (gender, age, 
hypertension, smoking, sentinel headache) and aneurysm-
related characteristics (size, stress on the aneurysmal wall, 
location, multiple aneurysms, growth) [1].
Concerning aneurysmal treatment, the intervention can 
be divided into surgical treatment with its different aspects 
(Clipping, Protection, Bypass) and/or endovascular treatment 
(Coiling, Stent-assisted Coiling, flow diversion) [2]. 
Surgery by itself can obtain 1-year occlusion rates of 
aneurysms with good technique of 90% in expert hands 
with a rebleeding rate of 0.5% per year, on the other hand, 
endovascular treatment is more easily reproducible and 
with the stent-assisted coiling technique the recurrence rate 
is 14.9% [3]; while with the use of flow diversion a long-term 
occlusion rate of 96% was obtained [4].
The complication rate of intracranial aneurysms that 
receive surgical treatment is 20%, among which are infarcts, 
intraparenchymal, or subarachnoid hematomas [1], while 
endovascular treatment has a complication rate between 
3-7% [4]. In this research, the objective was to determine the 
degree of long-term occlusion of stent-assisted coiling (jailing 
technique) in patients with intracranial aneurysms.

MATERIALS AND METHODS

We conducted an observational, descriptive, retrospective 
cohort study in a single center of neurosurgery/neurological 
endovascular therapy. The population consisted of all 
patients treated with stent-assisted coiling between January 
1, 2012, and December 31, 2022, where the following primary 
outcomes were observed and described: rebleeding and 
functional outcome and secondary outcomes: mortality 
at discharge, mortality at six months, trans operative 
complications, late complications; and at hospital discharge: 
degree of occlusion at 12 and 24 months. Statistical analysis 
was performed using measures of central tendency (mean, 
median, and mode), measures of frequency, and association 
measure.

RESULTS

The research included 230 patients with intracranial 
aneurysms, of which 34 patients met the inclusion criteria. It 
was observed that 10 patients were men with 26% and 24 
patients were women with 74%, the female: male ratio was 
3:1 (See Figure 1). 

Image 1. Distribution of intracranial aneurysms by gender

The mean age was 48 years, with a minimum range of 23 years 
and a maximum range of 58 years, and the most frequent 
age range was 30-39 years, with a percentage of 26.4% (See 
Table 1). It was observed that among the non-modifiable risk 
factors associated with the development of aneurysms in 
our population sample, systemic hypertension was included 
with 58.8% and type 2 diabetes with 20.58%, with no other 
relevant associated pathologies. Among the modifiable risk 
factors observed in our investigation, smoking was found 
to be the most frequent risk factor, at 14.7%, followed by 
hypercholesterolemia at 8.82%.

Table 1. Age range

Age Frecuency Percentaje
18-29 3 8.82

30-39 9 26.47

40-49 6 17.64

50-59 9 26.47

60-69 4 11.76

70 y más. 3 8.82

Total 34 100

It was determined that within the clinical presentation of 
patients classified by the Hunt and Hess scale and the World 
Federation of Neurosurgical Societies (WFNS) scale, grade 1 
was the most prevalent at 35.29% and 44.11%, respectively; 
within the unmodified Fisher imaging classification for 
subarachnoid hemorrhage (SAH), the most frequent grade 
was 3 with a percentage of 41.18% (See Table 2). 18% 
(See Table 2), within the clinic, most patients experienced 
aneurysm rupture with SAH at 76.47%, and less frequently 
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observed nonspecific symptoms at 17.64%, followed by headache at 5.88%. Within the anatomical location most frequently 
observed was the aneurysm in the communicating segment of the internal carotid artery with 37%, followed by the anterior 
communicating artery and the ophthalmic segment of the internal carotid artery at 18% each (See Figure 2).

Table 2. Distribution according to clinical and imaging presentation

Grade Hunt y Hess
n (%)

WFNS
n (%)

Fisher
n (%)

1 12 ( 35.29) 15 (44.11) 6 (17.65)

2 8 (23.52) 5 (14.71) 6 (17.65)

3 8 (23.52) 8 (23.52) 14 (41.18) 

4 6 ( 17.64) 3 ( 8.82) 8 (23.52) 

5 0 3 ( 8.82) -

Image 2. Distribution of intracranial aneurysms by anatomical location.

Regarding the size of the aneurysm, most were classified as small (<7mm) with a percentage of 79.4%, followed by medium 
(7mm-12mm) with 17.6%, large (12mm-25mm) with 2.91% and no cases of giant aneurysms were observed (See Figure 3). 
During the follow-up of patients, it was observed that treatment with stent-assisted coiling or jailing technique resulted in 
complete occlusion of the aneurysm or grade I according to the Raymond-Roy classification with 82.35%, grade II of the 
Raymond-Roy classification with 17.64%, no patients with a Raymond-Roy III classification were observed during follow-up (See 
Figure 4). No correlation or statistical association was found by Spearman correlation (0.024, P=0.895) between aneurysm size 
and long-term occlusion with the use of stents in small and medium aneurysms, no correlation or association was observed by 
Spearman correlation (-0.036, P=0.840) between the degree of occlusion by jailing technique and the location of the aneurysm. 
No association was observed by Pearson correlation (-0.071, P=0.691) between age and the degree of long-term occlusion by 
the jailing technique. 

Image 3 . Distribution by aneurysm size
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Image 4. Distribution of the degree of occlusion of aneurysms 
according to the Raymond-Roy classification treated with 
jailing technique during follow-up.

No comparison could be made between aneurysms treated 
only with coils and aneurysms treated with jailing technique, 
since no aneurysm was treated only with coils with the 
intention of curing, only to protect and then perform stent-
assisted coiling. Complications with the jailing technique 
were low, reporting vasospasm at 5.8% and hematoma at the 
puncture site in only one patient at 2.9%.

DISCUSSION

It is well established that the female gender is a risk factor 
for the development of intracranial aneurysms, being 
related according to experimental models with the immunity 
of estrogen influence[5], in this study resulted in a higher 
incidence in the female gender, with a ratio of 2.4:1 compared 
to the male gender, slightly higher than the range of 1.4-1.7 
reported by Turan et al[6]. Similarly, Juvela et al. in 1978[7] 
presented 54% female participation, while Gondar in 2021 
reported 86% [8]. The mean age of the individuals studied 
was 48 years, which is relatively young compared to the 
mean age of 61.1 years obtained by Zuurbier et al.[9], the age 
of 56 years reported by Lindgren in his series of more than 
1000 aneurysms[10], and the 51 years mean age found by 
Wermer[11]. Regarding Fisher grading, grade III was observed 
in 41.18% of cases, being the most frequent but less than the 
65% reported by Sato[12]. In the Donkerlar study, Fisher III SAH 
accounted for 10% of the total, while Fisher IV predominated 
with 60% [13], which is comparable to the ISAT study where 
Fisher III SAH was present in 43%[14].
Finally, the WFNS scale was grade 1 in 44.1% of the patients 
evaluated, similar to the 47% reported by Donkelar when 
evaluating his patients upon arrival[13] and to the 37% found 
by Vergouwen[15]. It is well known that in the traditional 
literature, it is established that the site of origin of the 
highest incidence of intracranial aneurysms is in the anterior 
communicating complex[16], on the other hand, in our series, 
we obtained that the main location was the communicating 
segment of the internal carotid artery (ICA) (35%) relating to 

other studies reviewed as presented by Greving et al[17] while 
in the study presented by Hurth the main location was in the 
middle cerebral artery[18], all agreeing that the main location is 
in the anterior circulation. 
There are different risk factors associated with the 
development of intracranial aneurysms, including age, 
hypertension, smoking, thoracic aortic aneurysms, and 
hereditary deficiencies (polycystic kidney disease, Ehlers-
Danlos syndrome, Marfan syndrome, fibromuscular 
dysplasia, or history of aneurysmal disease)[18,19]. The risk 
factors observed in our study showed that hypertension was 
present in 58.8% of cases, Zurbier in his research showed 
the same trend related to hypertension in 44% of individuals 
studied in his work[21,22], Bechstein similarly in his work found 
this pathology was present in 65% of the population with 
ruptured aneurysms and 56% of unruptured aneurysms[22,23]. 
On the other hand, diabetes type 2 was a diagnosis present 
in 20.58% of the population, while in the study by Bechstein 
it was present in 10% of ruptured aneurysms and 12% of 
unruptured aneurysms[23]. Regarding modifiable risk factors, 
smoking was the most frequent, with 14.7%. 
We obtained a long-term occlusion rate with the jailing 
technique of 82.35% considered this on the Raymond-Roy 
I scale, this percentage is much better than that presented 
by Fern et al which was only 61.5% in which only coiling was 
performed[24,25], while Zhang et al obtained a percentage of 
raymond-roy I occlusion in the coiling group of 55. 92% and a 
very similar 63.4% in the jailing technique group, much lower 
than that obtained in our research[25], Mokin presented total 
occlusion in 75% of cases being a result more in line with 
those obtained by us[25,26].
Aneurysms were small in 79.41% of cases representing a 
much higher proportion than in the study by Mokin where 
it represented only 37%, with the largest group represented 
by medium sized aneurysms[27]. Boisseau et al reported small 
aneurysms in only 22.2% of patients in their series[28]. 
Youmans and Winn in their chapter 424 state that the rate 
of complications in endovascular treatment reaches a range 
between 9%-30%[19], our complication rate was 8.7%, Kwon 
presented a rate of aneurysmal rupture in 5% of cases when 
coiling was performed[29] in our series we do not describe this 
complication.

CONCLUSION

Of the patients treated by jailing technique, it was observed 
that it is an effective method for long-term occlusion of small 
and medium aneurysms. Complications were very low in 
relation to endovascular treatment, as well as complications 
related to aneurysmal pathology. It was not possible to 
compare the results of the jailing technique with the coiling 
technique alone because no patient underwent coiling alone. 
It is important to mention that although our research is one 
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of the first in our geographic area and our institution, it must 
be recognized that being an observational study, it does not 
generate causality, nor does it calculate and estimate the 
odds ratio or relative risk; however, this research will serve 
as a basis for future prospective and analytical research to 
assess the rate of aneurysmal occlusion in the long term 
(choice of stent, type of coil, location of the aneurysm).
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