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Abstract

Background: In evaluation of non-traumatic subarachnoid hemorrhage CT angiography (CTA) has 97-98%
sensitivity and near 100% specificity. Objective: This study was conducted to evaluate the CTA findings of
CT positive non traumatic subarachnoid hemorrhage. Methodology: This is an observational cross sectional
study performed in Neurology department of National Institute of Neurosciences and Hospital, Dhaka over
one year period (January 2019 to December 2019). Total 87 CT positive subarachnoid hemorrhage cases
were purposively included in this study. All CT positive patients underwent CTA of Cerebral vessels for
further evaluation. The angiography were evaluated by competent neuro-radiologists blinded about the study.
Result: Among 87 patients, 40.2% were male and 59.8% were female. The average age was 53.33+11.1
years. Among the studied patient the source of bleeding was found 78.16% aneurysmal and 21.84%
non-aneurysmal. 85.30% patients had single aneurysm and 14.70% had multiple aneurysm. The highest
number of patient had Acom aneurysm (41.17%) followed by MCA (22.05%), ICA (13.23%), ACA (7.35%)
and vertebral artery (1.14%) in order of frequency. Among the multiple aneurysm group most of the patients
had combination of Acom, MCA and ICA aneurysm. Conclusion: From this study, we can conclude that
CTA can be used as the primary diagnostic tool in evaluation of spontaneous SAH. /Journal of National
Institute of Neurosciences Bangladesh, July 2020,6(2):78-81]
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Introduction high mortality and morbidity'?. Around 12.0% to 15.0%
Subarachnoid hemorrhage (SAH) accounts for about 5%  of people die before reaching hospital or having brain
of all strokes and most devastating event associated with ~ imaging and around 25% do not survive to hospital
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discharge™. The risk of spontaneous SAH is extremely
low in children and increases with age, peaking in the 5th
and 6% decades. Female are more affected than male”.
The commonest cause of non-traumatic SAH is rupture
of aneurysm (80.0%) and the remaining 20.0% includes
perimesencephalic hemorrhages, rupture of cerebral
arteriovenous malformations (AVM) and some rare but
recognized causes are coagulopathies, drug abuse,
pituitary apoplexy and cerebral sinus thrombosis’. SAH
is suspected in people who present with sudden severe
worst ever headache, may be associated with nausea,
vomiting, neck pain, seizure and unconsciousness. In
most of the cases, diagnosis can be confirmed by urgent
non-contrast CT-scan of head. If the CT-scan is
suggestive of SAH, patients are immediately resuscitated
in the emergency department and urgent admission in
stroke care or intensive care unit and referral for
neurosurgical opinion is warranted. For etiological
diagnosis cerebral CT angiography (CTA), coagulation
profile and other relevant investigations like cerebral
DSA may also be needed*’.

In patients presenting with spontaneous SAH, early
diagnosis and detection of the underlying cause is
considered important in order to favour the prognosis.
Early detection of an underlying ruptured aneurysm and
adequate treatment may eliminate the risk of re-bleeding,
which is a major mortality factor’. Intra-arterial digital
subtraction angiography (DSA), is considered as gold
standard imaging for depicting the presence of an
intracranial aneurysm. However, DSA is an invasive
imaging modality, expensive and carries 3.2% risk of
complications. Complications of DSA are mostly
re-bleeding, stroke with permanent neurological
disability (0.14%) and in rare instances death®’.
Therefore, the main advancement in imaging modalities
for diagnosis of aneurysm is computed tomographic
angiography (CTA). It is a non-invasive imaging
modality that can substitute cerebral DSA. The decision
of surgical clipping or endovascular coiling of ruptured
aneurysm can be taken on the basis of CTA and many
neurosurgeon proceed to clipping without doing DSA™.
A systematic review and meta-analysis showed that,
compared with Digital subtraction angiography, CT
angiography had a pooled sensitivity of 97.0% to 98.0%
and specificity near 100%"". The objective of this study
was to see the computed tomographic angiography
findings of CT-scan positive non traumatic spontaneous
subarachnoid hemorrhage.

Methodology
This was a cross sectional study which was performed

in the Department of Neurology of National Institute of
Neurosciences and Hospital, Dhaka, Bangladesh over
one year period from January 2019 to December 2019.
CT-scan positive subarachnoid hemorrhage cases were
purposively included in this study. The clinical status of
the patients were categorized according to the World
Federation of Neurological Surgeons (WFNS) grading
scale and the CT findings were described according to
modified Fischer Scale™". All CT-scan positive patients
underwent CTA of Cerebral vessels for further
evaluation. The angiography and CT scan were
evaluated by competent neuro-radiologists blinded
about the study. All patients were investigated for
coagulopathy.

Results

A total number of 87 patients with SAH were included
in this study. Among them, 35 were males and 52 were
females. The male and female ratio was 1:1.48 (Figure
I). The mean age with SD of the patients were
53.33+11.1 years.

Gender wise distribution of the respondents
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Figure I: Gender distribution of the study population
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Figure II: WENS grading of SAH
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All patients underwent brain CT scan that established
the diagnosis of SAH.The World Federation of
Neurological Surgeon (WFNS) grading scale of SAH
was 60.9% grade 1, followed by grade 4(18.4%), grade
2(11.5%) and grade 3(4.6%) (Figure II).

Non contrast CT showed that, Modified Fisher scale
grade of SAH were Grade 1 in 14.1% patients, grade 2
in 35.3% patients and 24.7% and 25.9% were in grade
3 and 4 respectively (Figure III).
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Figure III: Modified Fisher Scale Grading of SAH

Among the studied patients bleeding was aneurysmal
in 78.16% and non-aneurysmal in 21.84% (Figure IV).

CTA Findings
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Figure IV: CTA Findings (Presence and absence of
Aneurysm)

About 5(5.7%) patients had hemorrhage at
perimesencephalic distribution. Multiple aneurysms
were found in 14.70% cases. The highest number of
patients had Acom aneurysm (41.17%), followed by
MCA (22.05%), ICA (13.23%), ACA (7.35%) and
vertebral artery (1.14%) in order of frequency (Figure
V). Most of the patients with multiple aneurysm had

combination of Acom, MCA and ICA aneurysm. One
patient had triple aneurysm involving Acom, MCA and
Basilar top distribution. Among the non-aneurysmal
group only one patient found to have arterio-venous
malformation (AVM) at left parieto-temporal region.
None of the patients had any bleeding diathesis.

Computed Tomographic Angiograhic Findings{Aneurysm Distribution)
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Figure V: Distribution of Aneurysm site

Discussion

Digital subtraction angiography (DSA) with 3D
reconstruction has always been considered the gold
standard imaging modality for detection of intracranial
aneurysms. According to recent literatures, the
sensitivity and specificity of multislice helical CTA for
detecting aneurysms is approaching that of DSA!!5!¢
Computed tomographic angiography (CTA) is a
non-invasive angiographic technique that challenged
the need of DSA for diagnosis of intracranial vascular
malformations in clinically documented SAH. The
utility of spiral CTA has gained increased clinical
interest and its non-invasive, rapid and patient friendly
nature is complemented by the use of image processing
reconstructions. Furthermore, CTA can easily be
performed after a non-contrast CT head in cases of
SAH, where patients may be critically ill or unstable.
This allows for early diagnosis and prompt treatment
planning, whether surgical or endovascular is
approached.

The age and sex distribution of patients found in this
study is consistent with previous studies®'’. Non-
aneurysmal SAH was found 15.0% in previous studies
which is lower than these findings'”. Further evaluation
by cerebral Digital Subtraction Angiography (DSA) is
helpful to increase in detecting cerebral aneurysms. In
a study, subsequent DSA following a negative CTA
shows an aneurysm in 10.0% patients'®. Higher number
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of Acom followed by MCA aneurysm found in this
study is also comparable with other studies”. The
finding of significant number of multiple aneurysm is
also consistent with previous studies'’. Lower number
of posterior circulation aneurysm may represent the
lack of sensitivity of CTA giving high false negative
rate for detecting posterior circulation aneurysm' 'S,

Conclusion

CTA can identify the maximum aneurysm of patient
with spontaneous SAH. Our findings support the use of
CTA as the primary diagnostic tool in the evaluation of
spontaneous SAH. For posterior circulation aneurysm
CTA is not a good option.
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