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ABSTRACT
Background: Intracranial aneurysm due to its subtle nature and adverse impact pose major challenges in the
clinical care setting. Proximal temporary artery occlusion (TAO) is a routine technique used for the treatment
of aneurysms often to avoid premature rupture of aneurysms and to facilitate final dissection. However, its
routine use and overall safety are often questioned. The focus of this study was to compare the outcome of
the TAO vs. no TAO during aneurysm surgery in terms of clinically significant postoperative ischemic changes
due to vasospasm.
Material and Methods: A quasi-experimental study was conducted at Lahore General Hospital wherein 82
patients were enrolled. This study was conducted when the first author was working as PGR at LGH Lahore
during 2015 to 2017. Patients were followed from admission to three-month post-op. During the follow-up,
patients with clinical substantial post-op ischemic changes were calculated on CT Angiography for the
presence of vasospasm.
Results: Mean age of the patients was 45.23 years. Proximal TAO was done in 30% (n=25) patients. Clinically
significant post-op ischemic changes were seen in 29.3% (n = 24) patients. Of the patients who underwent
proximal TAO, longer occlusion time (> 10 mins) was significantly associated with ischemic changes (p-value
0.015). Age > 50 years also showed a statistically significant association with clinical vasospasm (p-value
< 0.001).
Conclusion: Temporary proximal artery clipping when employed within a limited duration appears to be safe
and has no significant impact on clinical vasospasm. Since vasospasm is multifactorial, avoiding a longer
duration of proximal TAO in patients with advancing age could decrease the frequency of post-operative
ischemic changes due to vasospasm in such patients.
Keywords: Vasospasm, Intracranial, Aneurysm, Temporary Clipping, Ischemic Changes, Subarachnoid
Hemorrhages (SAH).
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INTRODUCTION
The intracranial aneurysm has a relative
prevalence of 3 – 6% across the global population
with predominance amongst the females is
associated with impairment in the wall of cerebral
vessels leading to localized swelling or out
pouching of the vessel.1 An aneurysm was
discovered in 1933 through cerebral angiography
by Egas Moinz.2 Whereas, the planned intracranial
surgery for saccular aneurysm was performed by
Dott in the same year.3 Silent Ischemic events
have a prevalence rate of 10 – 69% during
diagnostic and interventional endovascular
procedures and could also be found in multiple of
10 – 30% of cases.4 Although aneurysms are
comparatively small, the condition is associated
with considerable mortality and morbidity. The
commonly
reported
implication
is
the
subarachnoid hemorrhage which is secondary to
rupture. The primary focus of the treatment
approach is preventing re-rupture.5
Regarding
various
treatments,
the
microsurgical clipping has a superior outcome
compared to the natural history of un-ruptured
intracranial aneurysms amongst the patient with
an estimated life expectancy of 10 years or more.
Studies exploring surgery as the treatment option
reports more than 7.5% bleeding associated
morbidity and mortality in 10 years versus 3.4%
permanent morbidity and 0.8% rate of mortality
associated with surgery.5 In this context, proximal
TAO is a crucial technique for dissection of an
aneurysm and clipping the neck leading to the
bleeding control associated with premature
rupture during the surgical procedure.7-11
Following a study involving 50% cases
http//www.pakjns.org

encompassing the application of proximal TAO
during surgery, around 34% developed
vasospasm postoperatively (versus 20% without
proximal TAO, p < 0.006). The total duration of
the proximal TAO was also reported to be
associated with the development of vasospasm
defined by Transcranial Doppler (TCD). Further,
the higher number of patients also developed
MCA aneurysm following the temporary clipping
48% versus 22% (p < 0.0001).12 Accordingly, it
could be argued that the probability of
vasospasm is aggravated by the application of
proximal TAO during microsurgical clipping with
mean occlusion time with TAO being reported as
9.7 ± 14.3 mins.4
With regards to this, the focuses of the study
encompass the comparison of the outcome of
proximal TAO against no TAO in patient
undergoing surgery for intracranial aneurysms.
Regarding this, controversial results have been
reported within the research evidence resulting in
a dispute relating to the benefits or harm
associated with proximal TAO. Hence this study
focuses on investigating whether the postoperative ischemic changes attributed to
vasospasm have been associated with proximal
TAO or not.

MATERIALS AND METHODS
Study Design and Setting
The research adopted a quasi-experimental study
which was conducted at Lahore General Hospital.

Inclusion Criteria
For the experiment, a sample size of 82 cases
were calculated with 80% power of test at 5%
level of significance and considering for the
expected percentage of MCA Aneurysm i.e., 48%
with proximal TAO and 22% without proximal
TAO for management of patients with intracranial
aneurysms. The population sample was recruited
using consecutive sampling techniques with the
Pak. J. of Neurol. Surg. –2021 – 25 (4): 493-498.
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eligibility criteria of age between 20 – 70 years
diagnosed with intracranial aneurysms following
operational definition.

presence of intracranial aneurysm and vasospasm
using predesigned proforma for collection of
information.

Exclusion Criteria

Data Analysis

Individuals with redo surgery (on medical
records); prior history of neurological and
psychiatric illness; hypertensive (BP ≥ 140/90
mmHg) or diabetics (BSR > 186 mg/dl) were
excluded from the study.

The collected data was analyzed using SPSS
Version 25 with a quantitative variable such as
age,
duration
of
SAH
(Subarachnoid
Hemorrhages), and duration of temporary
clipping presented as mean and standard
deviation. Qualitative variables like gender, WFNS
Grade, Fisher Grade, location of the aneurysm,
intraoperative rupture, and clinical vasospasm
were presented as frequency and percentage.
Chi-square test or Fisher’s exact test were
conducted whenever applicable for comparison
of the outcomes. A P-value of less than 0.05 was
taken as significant. Significance of vasospasm
and presence of MCA aneurysm whenever
present with the confounding variables like age,
gender, duration of SAH, WFNS (World
Federation of Neurological Surgeons) grade,
Fisher grade, location of aneurysm, intraoperative
rupture, and duration of proximal TAO were cross
evaluated with the outcome using multivariate
analysis.

Data Collection
A total of 82 patients fulfilling the eligibility
criteria were enrolled from the wards of the
Department of Neurosurgery, Lahore General
Hospital, Lahore. Pre-design proforma was used
for data collection. Informed consent of the
participant was obtained with an appropriate
record for the demographic variables of the
participants.
Information
such
as
the
intraoperative rupture of an aneurysm, placement
of proximal TAO, and duration of TAO has been
noted with the cases categorized into two groups:
Group A with proximal TAO and B without
proximal TAO.

Clinical Management and Followup
The procedure was conducted at the Department
of Neurosurgery, Lahore General Hospital under
general Anesthesia with the prior evaluation of
the patient and follow-up after surgery for
evaluating any new neurological deficits.
Participants were transferred to the postoperative ward and followed-up for 3 – 5 days
with the evaluation for the development of
neurological deficit, confusion, the decline in GCS
of at least 2 points, and/or cerebral infarction in
the territory vessels related and unrelated to the
clipped aneurysm. CT scans were performed
within 72 hours post-op on all cases for detection
of post-op complications and vasospasm. The
participant was followed-up in OPD for 3 months
wherein, they were evaluated on CTA for the
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RESULTS
Age and Gender of Patients
The mean age of patients/participants was 45.23
± 12.064 years with the majority of the patient
being females (65.9%) versus males (34.1%).
Around 28% of the participant presented preoperative Focal Neurological Deficit (FND).

Table 1: WFNS Grade Distribution.
Grade I
Grade II
Grade III
Grade IV
Total

Frequency
40
18
19
5
82
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Percent
48.8
22
23.2
6.1
100
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Further, the mean duration of SAH till surgery was
18.09 ± 5.195 days with minimum days of 9 and
maximum days of 37.
Statistical significance was reported between
the duration of the TAO for both groups A and B

(p-value < 0.001). Similarly, post-op ischemic
changes were reported for 29.3% of participants
with 10 from Group A and 14 from Group B
however, no association between outcome and
treatment group was observed, p-value = 0.191
(Table-5).

Table 2: Fisher Grade Distribution.
Fisher Grade
Grade I
Grade II
Grade III
Grade IV
Total

Frequency
9
21
33
19
82

Percentage
11
25.6
40.2
23.2
100

Table 3: Aneurysm Location.
ACOM Aneurysm
MCA Aneurysm
PCOM Aneurysm
ICA Bifurcation Aneurysm
Total

Frequency
39
34
6
3
82

Percent
47.6%
41.5%
7.3%
3.7%
100%

Table 4: Study Group.
Frequency
25
57
82

Group A
Group B
Total

Percentage
30.5
69.5
100

Table 5: Comparison of ischemic changes
according to treatment group.
Study
Group
Group A
Group B
Total

Ischemic Changes
Yes
No
10 (40.0%)
15 (60.0%)
14 (24.6%)
43 (75.4%)
24 (29.3%)
58 (70.7%)

p-value
0.191

Table 6: Comparison of age group and ischemic changes according to groups.

Group A

Group B

Total

Study Group
Age Value
 50
> 50
Total
 50
>50
Total
 50
> 50
Total

Ischemic Changes
Yes
No
3 (18.8%)
13 (81.3%)
7 (77.8%)
2 (22.2%)
10 (40.0%)
15 (60.0%)
7 (17.1%)
34 (82.9%)
7 (43.8%)
9 (56.3%)
14 (24.6%)
43 (75.4%)
10 (17.5%)
47 (82.5%)
14 (56.0%)
11 (44.0%)
24 (29.3%)
58 (70.7%)

Total
16
9
25
41
16
57
57
25
82

p-value
0.009*

0.047*

0.001*

*p-value is significant at 0.05

Table 7: Comparison of proximal TAO and ischemic changes controlling the effect of age.
Age Group (In Years)
50

> 50

Ischemic changes
Duration of TAO
Less than 10

Yes

No

7 (13.2%)

46 (86.8%)

More than 10

3 (75.0%)

1 (25.0%)

Total
Less than 10
More than 10
Total

10 (17.5%)
11 (50.0%)
3 (100.0%)
14 (56.0%)

47 (82.5%)
11 (50.0%)
0 (0.0%)
11 (44.0%)

Total

p-value

53
4
57
22
3
25

0.015*

0.230

*p-value significant at 0.05
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Count

15
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8
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4
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0
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Fisher Grade
Figure 1: Frequency of Clinical Vasospasm with Fisher
Grade.

Clinical vasospasm increases with the increase
in grade but the association between fishers’
grade and vasospasm was not significant (p-value
0.211).

DISCUSSION
Intracranial aneurysms are potentially lifethreatening and disabling vascular conditions
with formidable challenges in the treatment. The
bleeding of aneurysm is associated with a
substantial increment in the risk of rebleeding in
the first 24 hours up to 4.1% on the first day and
1.5% for each subsequent day with a rebleed rate
of 19% on the first two weeks cumulatively.13-14
The primary goal of the treatment procedure is to
eliminate the chance of rebleeding. Regarding
vasospasm, it is related to clinically significant
events such as acute stroke, Delayed Ischemic
Neurological deficits (DIND), Delayed Ischemic
Changes (DIC), and new-onset altered sensorium.
It is a commonly reported incident following the
rupture of aneurysms with the onset being
reported after 3 – 5 days of the rupture and
lasting up to 14 – 21 days. Vasospasm despite
clipping or coiling of ruptured aneurysms is a
leading cause of poor health outcomes. Existing
treatment has been reported to be unsuccessful
in the elimination or treatment of cerebral
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vasospasm due to the multifactorial and
complicated nature of the condition.15
Advanced age, male sex, and higher fisher
grades predicted postoperative ischemic changes
whereas the timing of surgery did not.16 In our
study frequency of ischemic changes were seen in
24 (29.3%) patients with intracranial aneurysm
undergoing microsurgical clipping in either
group. It was overall associated with elderly age
i.e., > 50 years of age patients (p-value 0.001). In
both, group A and group B, ischemic changes
were found associated with patients aged more
than 50 years (p-value 0.009 & 0.047 respectively)
In our study, the frequency of clinical vasospasm
increases with the increase in fisher grade, but the
association was not statistically significant
(p-value 0.211). In our study frequency of clinical
vasospasm was lower than that reported in the
above-mentioned study and there was no
difference between either group. Plus, we didn’t
encounter any unruptured MCA aneurysms
during our follow-up period of 3 months. Hence,
our results contradict this study. Furthermore,
finding from the study also elucidates no
correlation between clinical vasospasm and
gender.

CONCLUSION
Proximal Temporary Artery Occlusion when
introduced within a limited duration appears to
be safe with no substantial associated/impact on
vasospasm. Since, vasospasm is multifactorial,
avoiding a longer duration of proximal TAO in
patients with advancing age could lower the
frequency of post-operative ischemic changes
associated with vasospasm.
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