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Abstract

Introduction: Over various decades, microsurgery has been the most used 
method for the treatment of intracranial aneurysms, but in the beginning of 90s, 
the improvement in endovascular treatment technique informed by Guglielmi, 
and after that, the improvement of materials used for the obliteration represented 
a new era in the treatment of these patients and a controversy for the search of 
an ideal method which is maintained till nowadays.

Method: A descriptive study was done with all the patients admitted in the 
neurosurgery department of Roberto Rodriguez hospital in Moron, Ciego de 
Avila, Cuba, who presented the diagnosis of intracranial aneurysm and were 
intervened with the microsurgical technique, excluding the aneurysm from 
circulation, in the period between January of 1997 and December of 2016.

Results: 170 patients were studied, of which 167 (98.24%) were found 
with aneurysms in the anterior circulation and only 3 (1.76%) in the posterior 
circulation. A total of 210 aneurismal sacs were intervened, of which 133 
(63.33%) were ruptured and 77 (36.67%) were not ruptured. A 74.11% of cases 
recovered without any type of symptoms or sequelae and the mortality was of 
1.76%.

Conclusions: The microsurgery is a procedure with high rate of efficiency 
for the treatment of intracranial aneurysms in our setting, till when another 
treatment method can be implemented, such as the endovascular treatment 
method which is widely used in the world
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Introduction
It is calculated that the risk of suffering from intracranial aneurysm 

for human being is 1 to 2% [1], 80% of patients with intracranial 
aneurysms present with subarachnoid hemorrhage (SAH), which 
incidence varies considerably from one geographical area to another, 
it is estimated at 2 cases among 100000 habitants in China and 
22.5/100000 in Finland [2]. In USA 14.5/100000 admissions were 
reported due to this cause in the year 2003 [3].

The principal objective of intracranial aneurysm treatment is 
to exclude the aneurysm from the circulation; this can be achieved 
through two ways, microsurgical treatment or endovascular 
obliteration.

During various decades microsurgery has been the most used 
method, but in the beginning of 90s, the improvement in endovascular 
treatment technique informed by Guglielmi, and after that, the 
improvement of materials used for the obliteration, represented a 
new era in the treatment of these patients and a controversy for the 
search of an ideal method, which is maintained till nowadays [4-6].

The International Subarachnoid Aneurysm Trial (ISAT) [4], was 
published in 2002. In that trial, the coil-treated cohort had better 
clinical outcomes after 1 year of follow-up compared with patients 
who had undergone surgical clipping. However, concerns have 
persisted regarding the applicability of ISAT, which excluded almost 
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80% of eligible aneurysms from the study population. The Barrow 
Ruptured Aneurysm Trial (BRAT) was published in 2013 [5], in 
that study the outcomes of all patients assigned to coil embolization 
showed a favorable 5.8% absolute difference compared with outcomes 
of those assigned to clip occlusion, although this difference did not 
reach statistical significance (p=0.25). Patients in the clip group 
had a significantly higher degree of aneurysm obliteration and a 
significantly lower rate of recurrence and retreatment. In post hoc 
analysis examining only anterior circulation aneurysms, no outcome 
difference between the 2 treatment cohorts was observed at any 
recorded time point.

In the year 2017, Bender, et al. [6] published an article in which 
they revised a database that had information about the patients that 
were admitted due to SAH during the time between the year 1991 
and 2016, with 1306 patients obtainable among 1562 who suffered 
from the disease, in which it is found that 72% of the cases were 
treated with microsurgery, 22% of the patients were treated with 
endovascular treatment and 5.7% were not treated. Also it is revealed 
that there is an exponential increment per quinquennium of the 
latter procedure with its percentage reaching 41.9% between the 
years 2012 and 2016, which shows that many neurosurgeons prefer 
the endovascular modality. However, an assay that was published 
recently, in which 104 patients with the diagnosis of aneurysms that 
were not ruptured were studied, 48 were treated with microsurgery 
and 56 with the endovascular technique, the study concluded that 
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there were no significant differences when it comes to morbidity and 
mortality as both procedures are compared [7].

The objective of the current report is to spread the experience 
acquired for more than 20 years by the neurosurgery department 
of the Roberto Rodriguez provincial hospital with the use of 
microsurgical obliteration of intracranial aneurysms.

Method
This is a descriptive study that includes all the patients admitted 

to the neurosurgery department, that presented a diagnosis of 
intracranial aneurism and who were intervened with the microsurgery 
technique in order to exclude the aneurysms from the circulation, in 
the period between January 1997 and December 2016.

On their arrival at the emergency department, all the patients 
were treated according to the designated algorithms for the treatment 
of hemorrhagic cerebrovascular disease in the hospital and were 
admitted to the critical care units (Intermediate care and intensive 
care units), depending on their neurologic state at the moment of 
admission, determined using the Word Federation of Neurologic 
Surgeons (WFNS) scale [8] and the Intracerebral Hemorrhage Score 
(ICH score) in case if it was accompanied by the intraparenchymal 
hemorrhage [9].

To all the patients, the vascular opacification imaging 
investigations through cerebral angiography of four vessels, Multi 
slice-Angio- Computerized axial tomography (Multi slice Angio-CT) 
or Angio magnetic resonance imaging were done. The results were 
evaluated by a multidisciplinary team made of at least two specialists 
in neurosurgery and one specialist in neuroradiology. The presence of 

at least one aneurysm was considered an essential condition to decide 
the surgical treatment. The surgical timing depended completely on 
this condition.

The information was obtained from the questionnaire and 
clinical files and passed to a database created by the author using the 
15th version of Windows SPSS system.

The considered variables were: Age: which was divided in 
groups of 18-30 years, 31-50, 51-60 and more than 60 years. Sex: 
Male or Female. Skin color: Whites, blacks, mixed race and brown. 
Provenance: The cases were divided in nine categories depending 
on the municipality of the province from which they came. Clinical 
state on admission: Was determined using the WFNS scale [8]. On 
admission and follow up results of neurological imaging. Through the 
simple brain CT scan on admission and subsequent investigations, 
the presence of intracranial blood was evaluated, according to 
the classification of Columbia (Fisher’s modified) [10]. Vascular 
opacification imaging: The aneurismal sacs were classified in micro 
aneurysms, small aneurysms, median aneurysms, big aneurysms 
and gigantic ones, also were divided according to their number 
in unique and multiple aneurysms, and distributed according to 
their localization, the ones in the anterior segment and posterior 
segment of the Willis’ circle. Complications: Were divided into pre- 
operatories, Tran’s operatories and post operatories. Results: Were 
evaluated using the modified Rankin scale for the results [10]. Some 
variables were correlated in order to get to more precise conclusions.

Variable No %

WFNS Scale

Grade 0 24 14,11

Grade I 48 28,24

Grade II 42 24,71

Grade III 46 27,06

Grade IV 7 4,12

Grade V 3 1,76

Aneurysms number
Single 149 87,65

Multiple 21 12,35

Size of the Sacs

Small 60 28,57

Middle 100 47,62

Large 28 13,33

Giants 22 10,48

Morphology of the Sacs

Saculars 186 88,57

Multilobulates 22 10,48

Fusiform 2 0,95

Condition of the Sacs 
Rupture 133 63,33

Un rupture 77 36,67

Surgical time

72 hours 10 5,88

73 hours 11 days 41 24,12

More than 11 days 119 70

Surgical treatment

Clipped 182 86,67

Reinforced 21 10

Trapped 7 3,33

Table 1: General characteristic.

Figure 1: Relation between aneurysms location and the surgical approach.

Figure 2: Adyuvant maneuvers.
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The non parametric Chi square goodness of fit test is used to 
evaluate the hypothesis about the relationship between the two 
variables. The values of p≤0.05 are considered to be significant. The 
results are expressed in figures so that they can be well analyzed and 
comprehended.

Results
170 patients were studied of which 167 (98.24%) had aneurysms 

in the anterior circulation and only 3 (1.76%) had in the posterior 
circulation. A total of 210 aneurismal sacs were handled, of which 
133 (63.33%) were ruptured and 77 (36.64%) were not ruptured. The 
general characteristics of the sample are shown in Table 1.

For the imaging diagnosis, cerebral pan angiogram was used in 91 
cases (53.53%) angio multi slide computerized tomography was used 
in 76 cases (44.71%) and angio magnetic resonance imaging was used 
in 3 patients (1.76%)

The topographic distribution of the aneurismal sacs was as follows: 
Ophthalmic artery segment 18 (8.57%), posterior communicating 
artery segment 99 (47.14%), anterior choroid artery segment 21 
(10%) medial cerebral artery 46 (21.90%) the arterial complex of 
anterior communicating and anterior cerebral artery 1 (0.48%) and 
the postero inferior cerebellar artery 1 (0.48%)

Most patients were found to be between grade I and III inclusive 
of the WFNS classification at the moment of surgery, 136 patients 
(80%), according to their number, the predominant ones were single 
aneurysms, aneurysms of the median size and those ones with saccular 
morphology. A considerable number of sacs were ruptured and most 
of the patients, 160 (94.12%) were operated on in the intermediate 
or late phase of their evolution. Most of the sacs were clamped and 
excluded from the circulation.

The lesions that were associated with subarachnoid hemorrhage 
were: Intraventricular hemorrhage in 10 patients (5.88%), cerebral 
infarction in 7 patients (4.12%) intraparenchyma hemorrhage in 5 
patients (2.94%) hydrocephaly in 5 patients (2.94%), there were also 
the simultaneous presence of arteriovenous malformation in 3 cases 
(1.76%), chronic subdural hematoma in 1 (0.59%), which lead to the 
total of 31 patients with associated lesions, which represented 18.24% 
of the series.

The surgical corridors used were related to the localization 
of the aneurismal sacs, the supraorbitary keyhole predominated 
128 (60.95%) and the aneurysms that are found on the posterior 
communicating segment of the supraclinoid carotid artery (Figure 1).

Adjuvant procedures to facilitate subarachnoid dissection of the 
mother artery and the aneurismal neck are expressed in Figure 2.

Complications were divided into pre operatories, trans operatories, 
and post operatories. Among the pre operatories, the most frequent 
ones were vasospasm without infarction 14 (8.23%) and cerebral 
infarction 12 (7.06%). Also hydrocephaly was present in 7 patients 
(4.12%), intraparenchyma hemorrhage in 5 patients (2.94%) as well 
as second hemorrhage in 1 patient (0.59%) and chronic subdural 
hematoma in 1 patient (0.59%). The trans operatory complications 
were cerebral edema in 12 patients (7.06%) and hemorrhage in 6 
patients (3.53%). Among the post operatory complications there were 
7 patients with hydrocephaly (4.12%), post surgical vasospasm in 5 

patients (2.94%) hydro electrolytic imbalance in 5 (2.94%) acid base 
imbalance in 2 (2.94%), infection of surgical wounds in 2 patients 
(2.94%) 1 patient with acute pulmonary edema (0.59%) and 1 with 
acute myocardial infarction (0.59%)

The results are expressed in Figure 3, where the predominance of 
Grade 0 patients or patients without symptoms can be seen; also the 
mortality rate of 1.76% is expressed for the series. 

Discussion
The exclusion from the circulation through microsurgical 

procedures has been the only form of definitive treatment for 
ruptured and unruptured aneurysms for more than 20 years at 
Roberto Rodriguez hospital in Ciego de Avila (Figure 4).

In this series of 170 patients with 210 aneurismal sacs handled, 
only 2 cases (1.18%) required a new procedure after being intervened 
surgically, one of them for showing the growth of aneurismal 

Figure 3: Results. Rankin Modified Scale.

Figure 4: Arteriographic sequence of a big aneurysms located at left posterior 
communicating segment. a) Pre surgical AP view. b) Left lateral presurgical 
view. c) Left lateral post surgical view with sac circulatory exclusion
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remaining, in the aneurysm of the anterior communicating artery 
after 2 years from the time when the initial operation was done in 
another institution of our country and the other patient required an 
endovascular procedure after trying to clamp the aneurismal sac of 
the left ophthalmic artery segment, which could not be done due to 
the presence of hemorrhage before reaching the area, also the patient 
had other two micro aneurysms in the anterior circulation which 
were handled conservatively. The incidence of aneurismal remainings 
or new aneurysms in our series was below the one informed by 
Burckhardt JK, et al. [11] who had an incidence of 4.6%.

The predominance of aneurysms with the size bigger than 7 mm 
and the localization in the posterior communicating artery segment 
might have probably impacted in the high frequency of aneurismal 
ruptures. Since the publication of the international study about 
unruptured aneurysms (ISUIA) [12], it is known that the risk to 
rupture for 5 years is 0% for the sacs with a diameter less than 7 mm, 
2.6% for the ones with diameter between 7 to 12 mm, 14.5% for the 
ones that diameter ranges between 13mm and 24 mm and 40% for 
the aneurysms with a diameter of 25 mm or more, this explains the 
high rate of rupture in this series. In the ISUIA, the aneurysms of 
the posterior communicating artery were put in the same group with 
aneurysms of the posterior circulation as it is related to the risk of 
rupture, after being considered that the aneurysms with the same 
size in the same region had the risk to rupture that was superior as 
compared to the rest of the regions [13].

The selection of the surgical corridor used in relation to the 
topography and projection of the aneurismal sac is an aspect of vital 
importance in order to achieve posterior subarachnoid dissection 
and clamping of the aneurismal neck in a successful way. This series 
shows the wide experience acquired by the author with use of supra 
orbital keyhole, in its supercilia, transciliar and fronto lateral variants 
when handling aneurysms that are found in the anterior segment of 
Willis cycle, excluding aneurysms located at middle cerebral artery 
which were approached through a pterion al craniotomy. This 
experience is well grounded in the comparative studies between 
different craniotomies, in the spatial analysis of the intracranial cavity 
and the application of the optic principles, which have guaranteed the 
use of the corridor in an efficient way and accomplishing the surgical 
objectives that were put for each patient [14]. The use of endoscope 
as an auxiliary instrument in this type of corridor (the one used in 
this series) have facilitated the development of the procedure in the 
last four decades [14,15], as well as the use of other techniques such 
as intraoperative angiography with indocyanine green [16,17], which 
we do not have in our hospital.

The use of adjuvant methods to facilitate the cerebral retraction, 
subarachnoid dissection, the dissection of vascular structures and 
their osteo neural relations in the base of the cranium till reaching 
the aneurismal sac, was a usual practice during surgical operations 
in the series, and it helped for the adequate dissection and posterior 
clamping of the aneurismal neck.

The opening and drainage of cerebrospinal fluid in the opt carotid 
cistern was done in all the cases, combined with the use of mannitol, 
a conduct that lead to the necessary relaxation of the cerebral 
parenchyma, allowing the retraction and exposition of neurovascular 
structures of the base of the cranium. These maneuvers were enhanced 

with the intermittent drainage of cerebrospinal fluid through the 
functional ventriculostomy to the exterior, using a catheter that was 
put in the lateral ventricle or through the catheter for continuous 
drainage of cerebrospinal fluid that is put in the subarachnoid space 
of the lumbar column. Also the ventriculostomy was used to monitor 
intracranial pressure and the cerebral retraction pressure, trying to 
maintain it around 20mmHg, also intermittent retraction was done, 
both maneuvers had the objective of avoiding ischemic lesions in the 
brain cortex which happen as a result of cerebral retraction frequently.

The temporal closure of the mother artery in the final phase 
of aneurismal neck dissection before definitive clamping is done 
frequently by majority of vascular neurosurgeons. In this series, as 
a cerebral protection measure, the cocktail that contained 100 ml of 
20% mannitol, 500 mg of methylprednisolone and 600 mg of ascorbic 
acid, was administered 20 minutes prior to the temporal closure, 
this measure was accompanied with the indication of controlled 
hypotension obtained through the use of nitroglycerine or sodium 
nitroprusside. The closure was maintained for a minimum of 5 
minutes and a maximum of 20 minutes.

In more than half of the patients with gigantic aneurisms, which 
were those found in the paraclinoid segment, we used the technique 
of retrograde suction and decompression so as to allow the “deflation” 
of aneurismal sac and make it possible for the dissection of its neck 
and posterior clamping.

The results that were obtained in this series, evaluated using 
the Rankin modified scale, shows the high efficacy of microsurgical 
treatment for the intracranial aneurysms in our setting in which a 
big number of patients were discharged without any type of sequelae 
(74.11%) and the mortality was of 1.76%

This way we can conclude that the microsurgical treatment for 
intracranial aneurisms is a procedure with high rate of efficiency, 
which represents the principal way of solving a serious health 
problem for the patients suffering from intracranial aneurisms till 
when other methods will be disponible to be implemented, such as 
the endovascular treatment that is widely used in the world [4,5,18-
20], for which we already have experience in our country.
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