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ARTICLE

Microsurgical treatment of basilar tip 
aneurysms: is it still acceptable?
Tratamento cirúrgico dos aneurismas do topo da artéria basilar: ainda uma opção aceitável?
Felix Hendrik Pahl1,2, Matheus Fernandes de Oliveira1,2, José Marcus Rotta1

Basilar tip aneurysms (BTAs) account for approximately 
7% of all intracranial aneurysms1,2,3,4,5. They carry a higher 
risk of rupture than aneurysms in other locations, and are 
frequently wide-necked. The bifurcation angle of the basilar 
artery into the two posterior cerebral arteries creates a special 
zone of higher wall shear stress, which facilitates the forma-
tion of aneurysms. The high morbidity of BTAs is associated 
with the narrow space in which they occur, in an eloquent 
brain area and in close vicinity to perforator vessels, and to 
their higher incidence of subarachnoid hemorrhage (SAH), 
which is the presenting picture in up to 70% of cases6,7,8,9,10,11,12. 

Complex anatomy makes the treatment of BTAs techni-
cally challenging, whether by open surgery or by endovascu-
lar means. Endovascular intervention is becoming the main-
stay for management of these formidable aneurysms, but it 
has limitations, especially with large/giant or wide-necked 
lesions. The literature is scarce on data pertaining to the 

successful management of large, giant, wide-necked, and cal-
cified/thrombosed BTAs11,12,13,14,15,16.

Several techniques for endovascular BTA treatments are 
available, such as Guglielmi detachable coils, stents, flow 
diverters, and balloons. Surgical clipping may be performed 
by some cranial approaches and even by endoscopic means, 
but carries a substantial risk of intraoperative and postopera-
tive complications15,16,17,18,19,20,21,22,23,24,25,26,27.

 We describe the surgical experience in a single center of 
surgical treatment of BTAs as an alternative to endovascular 
treatment. 

METHODS

This paper describes the patient outcomes of a senior vas-
cular neurosurgeon. Indications for neurosurgical treatment 
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ABSTRACT
Basilar tip aneurysms (BTAs) have a complex anatomy, making them difficult to treat. We describe our surgical results for BTAs. Methods: 
From 2004 to 2015 (12 years), a total of 25 small BTAs and two giant BTAs were treated in the Hospital do Servidor Público Estadual de São 
Paulo. Results: In 23 patients harboring aneurysms positioned anteriorly or straight, all aneurysms were clipped (complete exclusion in 
all on follow-up angiography). In two patients with posteriorly positioned aneurysms, there was residual neck. All patients submitted to 
surgical treatment of small aneurysms presented with late Glasgow Outcome Scale scores of 4 or 5. Two patients with giant aneurysms 
died. Conclusion: Surgical treatment of these lesions may be accomplished with quite high success rates and low morbidity.

Keywords: intracranial aneurysm; therapeutics; general surgery; endovascular procedures.

RESUMO
Os aneurismas do topo da artéria basilar (BTAs) têm anatomia complexa tornando-os tecnicamente difíceis de serem tratados. Nós 
descrevemos nossos resultados cirúrgicos em BTAs. Métodos: De 2004 a 2015 (12 anos), foram tratados no Hospital do Servidor Público 
Estadual de São Paulo um total de 25 BTAs pequenos e 2 BTAs gigantes. Resultados: Nos 23 pacientes portadores de aneurismas 
direcionados anteriormente ou neutros, cem por cento dos aneurismas foram tratados (oclusão de 100% na angiografia de seguimento). Em 
pacientes com aneurismas direcionados posteriormente (2 pacientes), houve colo residual. Todos os pacientes submetidos ao tratamento 
cirúrgico de pequenos aneurismas apresentaram Glasgow Outcome Scale (GOS) tardio de 4 ou 5. Nos 2 aneurismas gigantes, houve 2 casos 
de mortalidade (100%). Conclusão: Em mãos experientes, o tratamento cirúrgico destas lesões pode ser realizado com taxas de sucesso 
bastante elevadas e baixa morbidade.

Palavras-chave: aneurisma intracraniano; terapêutica; cirurgia geral; procedimentos endovasculares.
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of BTAs were unruptured aneurysms 4 mm or larger and/or 
associated with SAH.

From 2004 to 2015 (12 years), 43 patients with BTAs were 
admitted to our facility, and treated neurosurgically. We ret-
rospectively reviewed the records of these patients and ana-
lyzed relevant clinical information, including the surgical 
approach, complications, and outcome. 

Clinical outcomes were described in terms of the Glasgow 
Outcome Scale (GOS). 

The study was approved by the Ethics and Research 
Committee of HSPE.

Sample profile
Of the 43 patients, 11 were men (25%) and 32 were 

women (75%). Ages ranged from 49 to 74 years (mean, 58.5 
years; standard deviation, 7.2 years).

Aneurysm sizes ranged from 4 mm to 30 mm (mean, 7.4 
mm). Thirty-nine (90%) were classified as small (< 15 mm), 
and four (10%) were giant (> 25 mm). Twenty-two patients 
presented with SAH (Table). 

At presentation, all 11 patients without SAH presented 
with a Glasgow Coma Score (GCS) of 15. Among patients 
with SAH, 12 presented with a GCS of 15 (75%), two with a 
GCS of 14 (12.5%) and two patients with a GCS of 13 (12.5%).

Regarding treatment modality, 27 of the 43 patients 
underwent microsurgical clipping; the remaining 16 patients 
received endovascular treatment. Among the SAH patients, 
16 underwent open surgery and six were treated by endovas-
cular means. Two giant aneurysms were treated by surgical 
and endovascular modalities.

RESULTS

Surgical technique
The standard technique adopted for BTAs was the 

pterional transsylvian approach, with or without pretem-
poral modification3. Pretemporal extension was adopted 
to provide a wider field inferiorly and medially to the tem-
poral lobe3.

In two patients with small aneurysms situated entirely 
at or slightly over the dorsum sellae and positioned anteri-
orly or straight, a pure pterional approach was attempted, 
whereas in patients with high basilar bifurcation or a nar-
row space, pretemporal exposure was added (22 cases). In 
a single patient, in which the aneurysm was situated par-
tially under the dorsum sellae, a transcavernous approach4 
was used instead.

Two patients with giant aneurysms were treated by 
unique approaches. One underwent direct clipping during 
cardiac standstill, and the other was treated with occlusion 
of the basilar artery with bypass, which changed aneurys-
mal hemodynamics.

Outcome 
The length of follow-up ranged from three months to 11 

years (mean, 5.8 years). Successful clipping was achieved in 
all 23 patients harboring straight or anteriorly positioned 
aneurysms (complete exclusion in 100% on follow-up angio-
grams) (Figures 1 and 2). Conversely, both patients with pos-
teriorly positioned aneurysms were left with a residual neck. 
On late follow-up, one of these two patients had aneurysm 
growth (Figure 3).

Twenty-five patients who underwent surgical treatment 
of small aneurysms achieved a late Glasgow Outcome Scale 
(GOS) score of 4 or 5 (Table).

Both giant aneurysms were ultimately fatal.

Complications 
Among the 25 small aneurysms clipped, there was no 

mortality, two patients (8%) had a morbidity, and two (8%) 
remained with residual neck, both in patients with posteri-
orly projecting aneurysms. The morbidity of one patient con-
sisted of a surgical site infection without meningitis, treated 
with antibiotics and surgical debridement; the other patient 
had a small midbrain infarction with cerebellar incoordina-
tion, which resolved completely within one year. Transient 
third nerve palsy occurred in the majority of our patients 
(77%), with full recovery within six months. In only one 
patient was there a late full recovery after 18 months. No per-
manent third nerve palsy was observed.

Both patients with giant aneurysms died: one due to ven-
triculitis and cardiac arrest and one due to bypass obstruc-
tion and pneumonia.

DISCUSSION

Basilar artery aneurysms account for approximately 7% 
of all intracranial aneurysms, and may be divided topograph-
ically into three subclasses (lower third, basilar trunk, and 
basilar tip aneurysms). Their higher morbidity has encour-
aged different surgical and endovascular approaches; never-
theless, treatment is still fraught with limitations, especially 
intraoperative and postoperative morbidity and, with endo-
vascular methods, high rates of incomplete occlusion and 
late reopening1,2,3,4,5,6,7,8,9,10.

Several series have reported the outcomes of patients 
undergoing surgical or endovascular treatment of basilar 
aneurysms9,27. 

Krisht et al.1,2, Lawton7, Shi et al.23 and Nanda et al.22 

described surgical series with high levels of successful clip-
ping, low rates of procedure-related mortality and accept-
able morbidity, including vasospasm-related complications, 
ischemic events and transient partial or complete oculomo-
tor palsies. Approximately 90% of patients were discharged 
with a GOS of 4 or 5 and, in the later follow-up, this number 
reached 94%1,2,7,22,23. 
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Figure 1. Pre- and postoperative angiography of a patient harboring a BTA with a straight pattern of position. Postoperative 
angiography with complete occlusion of aneurysm.

Figure 2. Surgical technique. Above, pretemporal approach. Below, aneurysm dissection and clipping. This aneurysm is the same 
one shown in Figure 1.
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In the patients who received endovascular treatment, 
several authors described results with different techniques, 
including coil alone and association with stents. Complete 
occlusions differ among the series, ranging from 31% to 94% 
of patients15,16, with risk for residual neck and need for retreat-
ment in up to 20% of patients14,26,27. Procedure-related com-
plications and morbidity are similar to the surgical group. 
Outcome scores are also very similar, ranging from 70-90% 
success rates.

In summary, endovascular coil treatment of BTAs is safe, 
although several studies have reported relatively low com-
plete occlusion rates ( from 31.7% to 85%) and high recur-
rence and retreatment rates ( from 17.4% to 23%). Coil 

compaction is a frequent complication of coil embolization 
in BTAs, occurring in 24% to 36% of cases. Complex tech-
niques, such as double-balloon remodeling, Y-stent-assisted 
coil embolization, and waffle-cone stenting, have been intro-
duced to address this issue. The use of intraluminal flow 
diverters in BTAs is limited by the presence of vessels in close 
proximity to the aneurysm neck, which would be virtually 
occluded by the flow diverter. 

There are few studies comparing both techniques, how-
ever Sekhar et al.25 reported the results of 100 aneurysms 
treated in 100 patients (67% with SAH and 33% without). In 
the SAH group, 62% were treated endovascularly and 38% 
with clipping, versus 65% by endovascular means and 35% 
with microsurgery in the non-SAH group (no statistical dif-
ference). Among aneurysms treated with endovascular meth-
ods, 69% in the SAH group and 75% in the non-SAH group 
achieved a Raymond-Roy occlusion classification of Class 1. 
The authors also described that there was no residual aneu-
rysm or residual neck in patients treated surgically, with no 
difference in the final outcome between treatment modali-
ties25. They proposed that both are equally safe and effec-
tive, but the surgical approach should warrant better rates of 
aneurysmal exclusion and retreatment25. 

Analysis
In experienced hands, quite high success rates can be 

achieved with the surgical treatment of basilar aneurysms. 
In our sample of 25 patients with small BTAs (< 15mm), 

100% of aneurysms were clipped (complete exclusion in 92% 
on follow-up angiography). One patient with a residual aneu-
rysm neck showed recanalization during follow-up. There 
were no cases of rebleeding during the follow-up period. 
A good outcome (GOS 4-5) was achieved in all patients, and 
there was no mortality. 

Figure 3. Pre- and postoperative angiography of a patient harboring a BTA with a posterior pattern of position. Postoperative 
angiography with residual neck.

Table. Sample data and surgical results.

Parameter
Small 

Aneurysms 
(<15mm)

Large 
Aneurysms 
(25mm or >)

Number of patients 25 2

Mean age (years) 58.5

Aneurysmal position

Anterior or straight 22 2

Posterior 2

Under the dorsum sellae 1

Number of subarachnoid 
hemorrhages 16 0

Number of complications 2 (8%) 2 (100%)

Mortality 0% 100%

Aneurysmal residual neck

Anterior and straight 0% -

Posterior 100%

Percentage of good outcome 
(GOS 4 or 5) 100% 0%
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We believe that BTAs can be treated by surgical means with 
acceptable morbidity and outcomes as good as those provided 
by endovascular treatment. On late follow-up, aneurysms 
treated surgically tended to exhibit a lower rate of recanali-
zation than those treated by endovascular means. Backward-
projecting aneurysms were associated with worse outcomes 
and higher rates of a residual neck after clipping. Outcomes for 
giant aneurysms remain dismal, whether treatment is endo-
vascular or surgical.

Limitations 
Some limitations of this report should be noted. Firstly, 

our number of patients was small, mainly due to the low 
prevalence of BTAs. Also, a retrospective study is method-
ologically weak to be able draw strong conclusions. Finally, 
we did not perform a controlled evaluation with an endovas-
cular treatment group. Although these aspects impact the 

inferences of the study, they do not invalidate our surgical 
series and respective outcomes.

CONCLUSIONS

Surgical clipping may continue to be a good option for 
the treatment of basilar tip aneurysms due to a higher rate of 
aneurysm occlusion and stability of the treatment, especially 
in experienced hands. 
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