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ABSTRAC
Objective: Multiple aneurysms are common in patients with subarachnoid hemorrhage, their characteristics influence the
prognosis of the patient, so their study and analysis are relevant. The objective of this study was to know the epidemiological,
clinical and lab characteristics of patients with multiple aneurysms in a surgical treatment in the Guillermo Almenara Irigoyen
National Hospital (HNGAI) from January 2010 to August 2017.
Methods: This study was descriptive, cross-sectional retrospective study with epidemiological type. We found 311 cases of
patients with aneurysm clipping procedure of which 57 corresponded to a multiple aneurysm.
Results: Of the total number of patients, 71.93% were 50 or older, 75.44% were women and 82.46% were from the coast of
the country. It was found that 28% of the patients had previous hypertension. 64.91% of patients had a Glasgow scale of 1415 on admission, 47.37% were in the Hunt Hess II stage and 45.62% in the Fisher IV Scale. The most frequent location of the
multiple aneurysms was the combination of middle cerebral artery - middle cerebral artery and the combination of middle
cerebral artery - posterior contralateral communicating artery.
Conclusions: Multiple aneurysms are a frequent pathology related to female sex, advanced age and history of hypertension.
The predominant affectation is the middle cerebral artery, bilaterally.
Keywords: Subarachnoid Hemorrhage, Intracranial Aneurysm, Middle Cerebral Artery. (source: MeSH NLM)
RESUMEN
Objetivo: Los aneurismas múltiples son frecuentes en pacientes con hemorragia subaracnoidea, sus características influyen
en el pronóstico del paciente por lo que su estudio y análisis es relevante. El objetivo del presente estudio fue conocer las
características epidemiológicas, clínicas y de laboratorio de los pacientes con aneurismas múltiples sometidos a tratamiento
quirúrgico en el Hospital Nacional Guillermo Almenara Irigoyen (HNGAI) de enero de 2010 hasta agosto de 2017.
Métodos: Este estudio fue descriptivo, retrospectivo transversal de tipo epidemiológico. Se encontraron 311 casos de
pacientes con procedimiento de clipaje de aneurisma de los cuales 57 correspondían a aneurismas múltiples.
Resultados: Del total de pacientes, el 71.93% tenían 50 o más años, 75.44% eran mujeres y 82.46% procedían de la costa
del país. Se encontró que el 28% de los pacientes tenía como antecedente hipertensión arterial. El 64.91% de los pacientes
tenían una escala de Glasgow de 14-15 al ingreso, 47.37% se encontraban en el estadio Hunt Hess II y 45.62% en la Escala
de Fisher IV. La localización más frecuente de los aneurismas múltiples fue la combinación arteria cerebral media - arteria
cerebral media y la combinación de arteria cerebral media - arteria comunicante posterior contralateral.
Conclusiones: Los aneurismas múltiples en el HNGAI son una patología frecuente relacionada al sexo femenino, edad
avanzada y antecedente de hipertensión arterial. La afectación prevalente es la arteria cerebral media, bilateralmente.
Palabras clave: Hemorragia Subaracnoidea, Aneurisma Intracraneal, Arteria Cerebral Media (fuente: DeCS Bireme)
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M

ultiple aneurysms are a frequent pathology that can

be found in 20 to 34% of patients with subarachnoid
hemorrhage due to a ruptured aneurysm,1 the prognosis of
these patients being less favorable than that of those with a
single aneurysm 2. Thus, Seppo Juvela reports a mortality of
40 to 50% 1. Given this high incidence, there is a need to
know more in depth the factors involved in its etiology and
pathophysiology, as well as the environmental and genetic
factors associated with the development of this pathology.
Previous studies in our country on surgical and
endovascular management of aneurysms show in general
that aneurysms are more prevalent in women and occur
between the fifth and seventh decade of life, however, their
most frequent location differs from that found in
international studies.
Rocca et al in a study from 1983 to 2001, found that the
most frequent location was the posterior communicating
artery, followed by the middle cerebral artery and the
anterior communicating artery, this latter location being the
most frequent in American studies. He also found that
multiple aneurysms were present in 16.12% and when they
were associated with an arteriovenous malformation, 1.48%
more multiple aneurysms were added 18. Other studies
based on large populations have shown that advanced age
and female sex are significantly associated in the presence of
subarachnoid hemorrhage, although this relationship is
controversial in patients with multiple aneurysms. 2
Given the need to know better the factors related to this
pathology, we conducted the present study whose objective
was to know the epidemiological profile of patients operated
for multiple aneurysms at the Guillermo Almenara National
Hospital between 2010 to 2017.

METHODS
Between January 2010 and August 2017, data were collected
on all patients operated for multiple aneurysms at the
Guillermo Almenara Irigoyen National Hospital (HNGAI).
The inclusion criteria were: Patient of any age who had a
radiological clinical diagnosis of 2 or more ruptured or
unruptured cerebral aneurysms, who had undergone
surgical treatment. The exclusion criteria were: Patients
diagnosed with a single aneurysm and who only received
endovascular treatment.
The present study is observational, retrospective and
descriptive cross-sectional since the characteristics of the
study subjects were analyzed making use of the data
collection in a single moment. Likewise, it is of
epidemiological type because it sought to find the
measurable rates on the variables to be studied.
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Respect to the sample, an accidental non-probabilistic type
of sampling was used, all patients with a diagnosis of
Multiple Brain Aneurysms were considered in the study
period, and the data collection instrument was the clinical
record of hospitalization from the HNGAI Neurosurgery
Department between January 2010 and August 2017.
The obtaining of data is done taking as a source the
Statistical Office of the Guillermo Almenara Irigoyen
National Hospital where the patients were searched
according to the procedure name as "Clipping of Aneurysm",
which is coded, obtaining a total of 311 In the period
studied, a detailed review of clinical records was carried out
in the Hospital Archive, considering only 57 cases that
presented the diagnosis of 2 or more cerebral aneurysms,
regardless of location or rupture.

RESULTS
Of the total number of patients diagnosed with cerebral
aneurysm in the study period, only 57 patients (18.33%)
presented 2 or more aneurysms, classified as Multiple
Aneurysms and being subjects of our study.
Regarding the diagnostic age of patients with multiple
aneurysms, it was possible to show that the greatest number
of patients were elderly, so that 41 patients (71.93%) were 50
years old or older, as shown in table N0 1

Table N° 1: Age groups in patients with multiple aneurysms
operated in the HNGAI 2010 to 2017

AGE

NUMBER

%

0 a 20
20 a 29
30 a 39
40 a 49
50 a 59
60 a 69
70 o more
TOTAL

1
3
6
6
12
14
15
57

1.75
5.26
10.53
10.53
21.05
24.56
26.32
100

(years)

Regarding sex, it was observed that most patients were
women (75.44% versus 24.56% of men). Also, on the place
of origin it was determined that 47 patients (82.46%) came
from the coast, 9 patients (15.79%) from the sierra and only
1 patient (1.75%) was from the jungle.
In relation to the risk factors associated with the
presentation of multiple aneurysms, it was possible to
determine that the majority of patients (47.38%) had no
pathological history. Of the patients who, if they had an
associated factor, it could be determined that the main
factor was Hypertension in 28.07% of the cases, followed by
Diabetes Mellitus in 10.53%, as shown in Table No 2.
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Table N° 2: Medical History in patients with multiple
aneurysms operated in the HNGAI 2010 to 2017.

MEDICAL HISTORY

NUMBER

%

Arterial Hypertension
Diabetes Mellitus
Dyslipidemia / Obesity
Smoking
Alcoholism
Endocrinopathy
Hematological alteration
Other
None
TOTAL

16
6
1
1
0
1
1
4
27
57

28.07
10.53
1.75
1.75
0
1.75
1.75
7.02
47.38
100

When assessing the Glasgow Coma Scale (GCS) at
admission, it could be observed that 64.91% of patients had
a Glasgow Scale of 14-15 points, but this percentage
decreased to 59.65% in the immediate presurgical period.
This difference is justified in the increase of patients with a
Glasgow scale of 9 to 13 points, which was 24.56% at
admission and 29.82% in the immediate presurgical period.
Patients with GCS of 8 or less were maintained in the same
percentage (10.53%) if we compared admission with
immediate presurgical admission.
If we observe the classification of subarachnoid hemorrhage
at the entrance of these patients, with the Hunt & Hess
Scale, we observed that 27 patients (47.37%) admitted with
severe headache and meningeal signs (Hunt Hess II) as can
be seen in the Table N ° 3.

Table N° 3: Hunt and Hess scale in patients with multiple
aneurysms operated in the HNGAI 2010 to 2017.

HUNT HESS
Unruptured
I
II
III
IV
V
TOTAL

NUMBER
5
7
27
11
6
1
57

%
8.77
12.28
47.37
19.30
10.53
1.75
100

When applying the Fisher's Scale to the admission of
patients with multiple aneurysms it was evidenced that 26
patients (45.62%) had an intraparenchymal hematoma or
intraventricular irruption, as shown in Table N ° 4.

Table N° 4: Fisher's scale in patients with multiple aneurysms
operated in the HNGAI 2010 to 2017.

FISHER SCALE
Unruptured
I
II
III
IV
TOTAL

NUMBER
5
2
3
21
26
57

%
8.77
3.51
5.26
36.84
45.62
100
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Most of the multiple aneurysms were conformed by the
presence of 2 cerebral aneurysms, their main location was in
the both Middle Cerebral Artery (bilaterally) as well as the
presentation of the Middle Cerebral Artery with
Contralateral Posterior Communicating Artery (both with
19.3%). The combination of Middle Cerebral Artery and
Internal Carotid Artery, or both Posterior Communicating
Artery, was presented in 8.77%, being the second place in
frequency. While the presence of 3 or more aneurysms is
rare, presenting only in 5.26%, as can be seen in Table N ° 5.

Table N° 5: Location of multiple aneurysms in patients with
multiple aneurysms operated in the HNGAI 2010 to 2017.

LOCATION
MCA Bilateral
Múltiples de AComA
PComA Bilateral
ICA Bilateral
MCA + AComA
MCA + PComA
MCA + ICA
AComA + ICA
AComA + PComA
PComA + ICA
Other locations
3 o more aneurysms
TOTAL

NUMBER

%

11
2
5
1
4
11
5
3
2
4
6
3
57

19.30
3.51
8.77
1.75
7.02
19.30
8.77
5.26
3.51
7.02
10.53
5.26
100

CMA: Cerebral Media Artery, AComA: Anterior Communicating Artery, PComA:
Posterior Communicating Artery, ICA: Internal Carotid Artery.

Regarding associated laboratory factors, it was observed
that the great majority were not recorded in the medical
records. Among the conspicuous laboratory data reported, it
was observed that the majority had normal natremia values,
leukocytosis without left deviation in its majority and
hyperglycemia

DISCUSSION
The literature reports that between 20% and 30% of patients
with an intracranial aneurysm have additional intracranial
aneurysms 1,2. In our setting, Rocca et al in an 18-year study
(1983-2001) found that multiple aneurysms were present in
16.12% .18 In our study we found a percentage similar to that
of Rocca (18.33%), although less than the described in the
foreign literature, probably due to underdiagnosis of the
same because it is not protocolized to perform an emergency
pan-angiography of the brain, in those patients who require
emergency surgery.
McDowell et al 3 found in their study that 9.4% of patients
had 3 or more aneurysms, and Kaminogo et al 2 found that
13.02% of patients had 3 or more aneurysms, this data is
higher than 5.26% of patients found by our study presenting
3 or more aneurysms.
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Kaminogo et al found in their study that 33.8% of patients
with aneurysms had multiple lesions and were women,
while 10.2% had multiple aneurysms and were male,
practically in a ratio of 3 to 1 2, this result agrees with our
results in the same proportion of 3 to 1 (75.44% in women
and 24.56% in men).
With respect to the age groups, Kaminogo et al observed
that the highest percentage of patients was diagnosed with
multiple aneurysms after 50 years, in an approximate
average of 20% 2, as can also be observed in our study in
similar percentages.
When the background was studied, McDowell et al showed
that the main association with multiple aneurysms was first
with Arterial Hypertension, although this association was
not statistically significant, and found that the only
statistically significant medical history was polycystic kidney
disease. Juvela et al 1 also found that the main factor
associated with multiple aneurysms was high blood
pressure. In our study, we found that most patients did not
have any associated factor, but those who did had it were
mostly associated with arterial hypertension, coinciding
with international studies.
Kaminogo et al found in their study that the main arteries
affected in multiple aneurysms in male patients was the
Middle Cerebral Artery (33.8%), followed by the Anterior
Communicating Artery (28.8%), and in women it was the
internal carotid artery (35.9). %) followed by the middle
cerebral artery (22.8%) 2. Compared to our study, we could
observe a coincidence, which is the high prevalence of
multiple aneurysms in the middle cerebral artery (19.3%)
followed by the association of the cerebral artery mediated
with the posterior communicating artery (19.3%).
Kaminogo et al found in their study that the majority of
patients arrived in Hunt Hess I and II (38.1%) 2, somewhat
similar to what was described in our study, where the Hunt
Hess I and II occupy the majority with 59.65%
McDowell et al, describes in his study an average of Fisher's
Scale value of the patients, resulting in Fisher's degree 2.52,
something different from our reality, where we find that
Fisher's scale is the most frequent III and IV, which in total
make 82.46% of patients. It is also worth mentioning that it
is questionable that Fisher's degree has been processed as a
quantitative variable, when it is qualitative.
According to Sablotzki et al,11 leukocytosis is an expected
response in patients with a ruptured aneurysm, and may
even be related to an increased production of
myeloperoxidase, and this is in relation to that found in our
study, since patients with laboratory values reported, it
could be found that the highest percentage (15.79%)
presents leukocytosis, and this does not have a deviation to
the left in its majority (22.8%), that is, this could indicate
that leukocytosis is not due to an infectious disease, but to
the same inflammatory process of aneurysmal rupture.
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In Peru, Rocca et al found that the predominance of sex was
female, with a ratio of 1.5 to 1, whereas we have found that
this relationship has doubled to 3 to 1, and this is probably
due to the fact that in our study we only included patients
with multiple aneurysms. On the other hand, the age over
50 years for the presentation of ruptured cerebral
aneurysms is still predominant, and on its clinical
presentation Rocca found that 61.19% had a low Hunt Hess
(II or lower), similar to 68.42% that was found in the
present study. On Fisher's scale, Rocca found that 50.6%
were III and IV, and in this study a higher percentage of
82.46% was found. In the Rocca study it was found that the
most frequent location of aneurysms in general was the
posterior communicating artery, but a predominant location
is not described in the case of multiple aneurysms.18

CONCLUSION
After carrying out this descriptive study, it can be concluded
that multiple aneurysms in the Guillermo Almenara
National Hospital is a frequent pathology, found in 18.33%
of patients with aneurysms. And that they are related to the
female sex and the history of high blood pressure.
In addition, it was observed that the main artery affected is
the Middle Cerebral Artery. It was also observed that this
type of patients has a non-infectious leukocytosis reactive to
the disease.
It can be evidenced that the incidence of patients with
multiple aneurysms in the Guillermo Almenara Hospital
remains constant, with predominance of females, patients
with advanced age and on admission there is a good clinical
stage, seen in the Hunt Hess under admission. However, it
is necessary to continue studying the specific group of
multiple aneurysms over the years, in order to show some
epidemiological variation that may contribute to the
development of public health policies.
Finally, it should be emphasized that the findings are only
observed data, which have no statistical causal relationship.
Faced with these results, new analytical studies are
suggested in order to determine the risk factors associated
with these pathologies, as well as the best management of
associated complications.
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