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ABSTRACT-

Background : Subarachnoid hemorrhage(SAH) is a subtype of cerebrovascular accident.Ilt can be
traumatic or non traumatic. Whenever SAH is diagnosed on initial non contrast computed
tomography(CT) ,the next step would be CT Angiography due to being non-invasive and easily
performable even though digital subtraction angiography (DSA) is still the gold standard.Objectives :
To analyze the etiology of non traumatic SAH in MDCT Angiography . Materials and
methods:Patients with clinically suspected or diagnosed SAH were subjected to CTA.A classification
scheme for categorizing patients presenting with SAH is on the basis of etiology ,pattern,grading,
characteristics of aneurysm(in case of aneurysmal SAH) and in case of arterio-venous
malformations(AVM), site, feeding artery, draining vessel, type and size of nidus were assessed.
Results :In this prospective study carried out from June 2022 to May 2023 ,A total of 50 patients
including males and females of all ages with clinically suspected / diagnosed SAH referred to our
department were evaluated with CTA.Headache was the most common complaint and loss of
consciousness was associated with extensive SAH. Hypertension was the most common risk
factor.Out of 50 patients,30 patients had aneurysm(60%),1 patient had both cerebral AVM and
aneurysm and 2 patients had only AVM and few patients had other etiologies.Overall intracranial
aneurysm was most prevalent in 5th and 6th decade of life, with increased female
preponderance.Aneurysms are more commonly seen in anterior circulation, anterior communicating
artery(ACOM) being the most common site. Conclusion:MDCT Brain Angiography helps us in the
evaluation of non traumatic SAH, describe morphology and imaging patterns of various vascular
lesions and to identify specific imaging characteristics that may portray a higher risk of rebleeding/
rupture thereby giving valid information for endovascular or surgical planning.
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INTRODUCTION

Subarachnoid Hemorrhage (SAH) is a neurological emergency and one of
severe forms of cerebrovascular accidents. It is characterized by extravasation
of blood into the subarachnoid space, which is normally filled with cerebrospinal
fluid . Spontaneous SAH, otherwise called non-traumatic SAH is a life-
threatening condition usually identified in initial noncontrast CT. Peak incidence
occurs between 40 and 60 years and Nontraumatic SAH can sometimes
present with diverse clinical signs and symptoms which can overlap with other
clinical entities.

Once SAH has been confirmed by non-contrast CT, CT brain angiography is
performed to identify the underlying vascular abnormality if present. CT
angiography (CTA) is the most common initial cerebrovascular imaging
modality used in India, even though digital subtraction angiography (DSA) is
considered the gold standard. Early diagnosis of vascular abnormalities is
important to provide timely treatment. Intracerebral arterial aneurysm rupture
accounts for 85% of non-traumatic SAH presentations and is usually
catastrophic unless managed immediately.In up to 15% of patients with
spontaneous SAH, a structural cause for the SAH is not identified on initial
CTA, and is called as non-aneurysmal SAH (naSAH) which is less severe and
needs follow up imaging to rule out persistent bleeding. Perimesencephalic
SAH, is presumed to be venous etiology at the level of the brainstem.The
remaining cases are caused by rare etiologies—including vascular
malformations, infections,tumors,extension of intracerebral hematoma and
cerebral venous thrombosis.Immediate diagnosis and treatment are of
paramount importance to maximize the favorable outcomes in cases of SAH.
Clinical management is guided by accurate diagnosis typically established by a
step-wise application of advanced medical imaging, occasionally supplemented
by invasive diagnostic procedures. If not employed judiciously, there is
potential for resource overutilization and healthcare cost escalation.

we conducted this study to evaluate the efficiency of CT Brain angiography in
diagnosing the various etiologies of the Nontraumatic SAH and epidemiology
and various clinical presentations and factors influencing the prognosis of
spontaneous SAH in my area .

AIMS AND OBJECTIVES

AIM : To assess the role of 128 Slice MDCT Brain Angiography in diagnosing
Non traumatic Subarachnoid Hemorrhage .

OBJECTIVES:

1) To identify presence of subarachnoid hemorrhage on 128 slice
multi-Detector Computed Tomography Angiography (CTA).
2) To determine the cause of non traumatic subarachnoid hemorrhage .

MATERIALS

Source of data:
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The subjects of this study included patients attending Kamineni Hospital, King
Koti referred to the Department of radiodiagnosis with clinically suspected
non-traumatic subarachnoid hemorrhage, for computed tomography Brain
Angiography or patients with incidental subarachnoid hemorrhage findings on
Non contrast brain CT scan.

Duration of study:-The study was done over a period of 12 months from June 2022
to May 2023.
Sample size: 50.

Radiological investigation: All patients who met the study inclusion criteria were
evaluated by CT angiography.CT examinations were performed on a 128 slice CT
machine (Siemens, Somatom perspective, G-XL 124251).

Inclusion criteria:
- Patients with high clinical suspicion for Non traumatic SAH or patients with
incidental subarachnoid hemorrhage findings on Non contrast brain CT scan.

Exclusion criteria:

-Allergy to contrast agent
-Impaired renal function tests
-Pregnancy

-Patient refused to be included in the study.
METHODOLOGY:

Study design: Prospective descriptive study

Data collection: A data collection sheet (proforma) was specially designed for
this study to collect information from each patient including the age, gender,
clinical presentation, risk factors, NECT and CT Angiography findings with
description of size, site, shape, location and number of aneurysm ,AVM types
and other etiologies.Data collected after obtaining a written informed consent,
the patients were evaluated with CTA.

Statistical analysis: All the data obtained from 50 cases was entered into and
analyzed using google sheets.

RESULTS AND OBSERVATIONS

The study was carried out on 50 participants, whose ages ranged from 8 to 82
years with mean age of 51.86 with a SD of 17.59. Majority of the patients were
in the 6th decade accounting for 17 cases which is 34% , followed by the 5th
decade accounting for 11 cases which is 22% of total cases. Among these 50
participants, 24 were males and 26 were females.
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Headache was the most common presenting symptom reported by 88% of the
study population,loss of consciousness at ictus was reported by 38% , while
30% of the patients had complaints of weakness ,16% had vomiting, giddiness
in 14% and neck pain contributing to 2% .

In this study out of the 50 participants , 76% had hypertension predominantly
seen in the female population..36% of the participants had a history of Diabetes
mellitus.Alcoholism was observed in around 26% of patients and smoking was
observed only in the male participants.Past history of SAH presented in 6% of
the cases.

In this study all the 50 participants who had positive NECT with SAH
underwent CTA and out of which CTA was positive in 16 (32%)male
participants and 22 (44%)female participants and negative in 8(16%) male
participants and 4 (8%) female  participants.

In this study, among 50 participants major diagnostic abnormality detected
was isolated cerebral aneurysms in 30 participants followed by intra cerebral
hematoma with no vascular abnormality in 3 participants, isolated cerebral
venous sinus thrombosis in 2 participants, cerebral arteriovenous
malformations in 1 participant and venous angioma in 1 participant. A few
study participants had multiple coexisting pathologies in which 1 participant
had both aneurysm and AVM and 1 participant had aneurysm and CVST.

In this study out of the 50 participants, Grade | SAH was seen in 28(56%)
participants,Grade Il SAH in 2 (4%) participants,Grade Ill SAH in 7 (14%)
participants and Grade IV SAH in 13 (26%) participants.

Out of 30 cases of aneurysms, 15 cases (50% ) are seen with grade | SAH and
cases of isolated AVM, venous angiomas, CVST and intraparenchymal
hematomas also associated with grade | SAH. Out of 13 cases of grade IV
SAH, 9 cases are seen in isolated aneurysm and 1 case with CVST indicating
clear association of aneurysmal SAH with grade IV severity and associated
poor prognosis. Totally 11 cases of SAH do not have identifiable pathology
where 6 cases(54%) are predominantly associated with grade | SAH, indicating
good prognosis of nonaneurysmal perimesencephalic SAH.

In this study, out of 50 patients, 30 patients had isolated intracranial
aneurysms. One patient had coexisting AVM & aneurysm and another patient
had aneurysm with CVST.

Out of 50 cases,10 cases had complications like infarct (8%), vasospasm
(8%), infarct with cerebral edema ( 2%) and infarct with vasospasm (2%).

In this study, out of 50 participants, 32 participants had intracranial aneurysms
of which 13 were males and 19 were females.The 32 participants having
aneurysms, ranged from 2 to 82 years with mean age of 51.3.1, with the
majority of the patients in the 6th decade accounting for 11 cases which is 34
.3 %, followed by the 5th decade accounting for 7 cases which is 21.8 % of
total cases.

The most common presenting complaints of these patients was headache
seen in 87.5 % of the cases, predominantly thunderclap headache, 43.7 % of
the participants presented with LOC, 28.1 % of cases had weakness as a
complaint , 21.8 % of the participants had vomiting,15.6 % had giddiness and
3.1 % presented with neck pain as their chief complaint.
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Among the 50 total participants, 30 participants had isolated single aneurysm ,1
participant had 2 aneurysms and anotherl participant had 3 aneurysms.so
totally 35 aneurysms were present in 32 participants among which 91.4 % of
these aneurysms were located in anterior circulation and 8.5% in posterior
circulation.(TABLE 1)

TABLE 1: DISTRIBUTION OF LOCATION OF ANEURYSMS

SITE NO
ANTERIOR ACOM 13
CIRCULATION|ACA
MCA*
PCOM*
ICA
POSTERIOR |VA
CIRCULATION|BA
PCA
AICA
PICA
SCA

olr|lo|lo|r|FP|In|lw|lo]| s

ACOM with 13 cases accounting for 37 % is the most commonly involved site,
followed by MCA aneurysm in 22% cases followed by ICA and ACA in 11% of
aneurysmal SAH patients and 8.5% cases had PCOM aneurysms in the
anterior circulation.There were 3 participants with posterior circulation
aneurysms with 2.8% at basilar artery, 2.8% at vertebral artery and 2.8% at
Posterior inferior cerebellar artery.

Among 35 aneurysms detected in 32 patients on CTA, 33 aneurysms were
saccular in (94.3%) patients, 1 aneurysm was fusiform (2.85 %) and 1
aneurysm was a blood blister (2.85%).

Among 32 participants who had aneurysms on CTA, 26 participants had aneurysms
with size <7 mm and 6 participants had aneurysms >7mm.Two participants had
multiple aneurysms in which case the size of the ruptured aneurysms are considered
for the purpose of correlation with grading of SAH.

In participants with aneurysms size < 7mm, 50% had grade |, 3.8% had grade I,
15.4% had grade 1l and 30.7% had grade IV severity SAH.In participants with
aneurysms size >7mm, 50% had grade I, 16.6% had grade Il, 0% had grade Ill and
33.4% had grade IV severity SAH.

Among 35 aneurysms encountered in 32 patients in our study, total no of patients with
single aneurysm were 30 (93%) and with multiple (>1) were 2 (7%).
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Among 32 patients with aneurysms on CTA, 28 patients(88%) have aneurysms
with narrow necks (>4mm) and 4 patients(12%) have aneurysms with wide
necks (=/> 4mm) .

Among 28 patients with narrow neck aneurysms(<4mm) on CTA, 15(54%)
patients had grade | SAH, 1(3%) patient had Grade Il SAH, 5 (18%)patients
had grade Ill SAH and 7 (25%)patients had grade IV SAH.

Among 4 patients with wide neck aneurysms(=/>4mm) on CTA, 1(25%) patient
had grade | SAH, O patients had Grade Il SAH, O patients had grade Ill SAH
and 3(75%) patients had grade IV SAH.

Among 35 aneurysms detected in32 patients on CTA, bifurcation type of
parent artery configuration is seen in 26 (74.3%) aneurysms and side wall
type of configuration in 09 (25.7 %).

In this study, out of 50 participants, 02 participants had cerebral arteriovenous
malformation (AVM) in which 1 patient had a coexisting aneurysm which was
the culprit of SAH .

In this study only 1 male participant was a known follow up case of venous
angioma and 2 participants had cerebral venous sinus thrombosis with
development of hemorrhagic infarct.1 participant has aneurysm with CVST
where the culprit of SAH was identified to be the aneurysm on CTA which was
characterized under aneurysms.

In this 3 participants had intraparenchymal hematoma where the hemorrhage
extended into the sub arachnoid spaces.
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Figure 1:
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Positive CT angiogram in a female patient aged 50 yrs presented with accelerated HTN
Plain CT(image A) shows SAH at left sylvian fissure and left temporal lobe cortical sulci
CTA axial miniMIP section (image B),CTA Coronal MIP section ( image C)and

VRT (image D) show large saccular left MCA Bifurcation Aneurysm as the culprit of SAH
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Figure 2:
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A 56 year old male patient presented with headache shows minimal SAH on plain CT
head(Image not shown).

CTA miniMIP (Image A) ,VRT(Image B) and MIP (Image C & D) shows large diffuse superficial
nidus in the left parietal lobe with feeding arteries from M3 parietal branches of left MCA. A
large caliber draining vein arises from the nidus drainig into mid segment of superior sagittal
sinus.

CTA VRT (Image E), and miniMIP(Image F) shows small aneurysm at cavernous segment of left
ICA.
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DISCUSSION

Subarachnoid hemorrhage is an infrequent and severe subtype of stroke
affecting patients at a mean age of 50-60 years, leading to loss of many years
of productive life. Rupture of an intracranial aneurysm is the most common
cause in 85% of cases. Survival from aneurysmal subarachnoid hemorrhage
has increased by 17% in the past few decades, mainly because of better and
early diagnosis, swift aneurysm repair, prescription of nimodipine, and modern
ICU support.However, the affected patients commonly have cognitive
impairments, which in turn affect patients' daily functionality, working capacity,
and quality of life. Also deficits frequently co-exist with mood disorders, fatigue,
and sleep disturbances.

A “sentinel” or “warning” headache is a sudden, worst headache of life that is
retrospectively identified to have occurred days to weeks before the SAH.

Aim of CTA in these patients is to delineate the cause of underlying
hemorrhagic pathology, morphological evaluation of risk factors if present and
for planning appropriate treatment regime.

In this study, there are 50 participants, ranged from 8 to 82 years with mean
age of 51.86 SD of 17.59 with majority of the patients are in 6th decade
accounting for 17 cases which is 34% , followed by 5th decade accounting for
11 cases which is 22% of total cases.

In this study, among these 50 participants, 24 participants were males and 26
participants were females.

| observed that spontaneous SAH is slightly more common among females
compared to males, with females contributing about 52% of my study
population and a female to male ratio of 1:0.9. The slight female
preponderance of SAH in my study is similar to the recent study done by
Sadasivam AS et al in parts of South India,even though previous studies in
south india shows male predominance.

In this study, among 50 participants major diagnostic abnormality detected was
isolated cerebral aneurysms in 30 participants followed by intra cerebral
hematoma with no vascular abnormality in 3 participants, isolated cerebral
venous sinus thrombosis in 2 participants, cerebral arteriovenous
malformations in 1 participant and venous angioma in 1 participant.

A few study participants had multiple coexisting pathologies in which 1 participant

had both aneurysm and AVM and 1 participant had aneurysm and CVST.

In this study all the 50 participants who had positive NECT with SAH
underwent CTA and out of which CTA was positive in 16 male participants and
22 female participants and negative in 8 male participants and 4 female
participants.

In my study Headache was the most common symptom reported by 88% of my
study population. Thunderclap headache was reported to be experienced by
around half of study participants and it was observed after CTA to be seen in
participants with diffuse SAH and those with aneurysmal rupture. Less severe
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headaches were seen in participants with perimesencephalic SAH where no
pathology was identified.

Loss of consciousness at ictus was reported as a symptom by around 38% of
our patients especially in patients with diffuse SAH and grade IV SAH with
intraventricular extension which is comparable to the study done by
Suwatcharangkoon S et al ,where loss of consciousness was reported in
40.4% of SAH patients. (1)

In this study, 30% of patients had complaints of weakness which are usually
seen in participants with intraparenchymal hematoma with SAH extension.
These types of patients were hypertensive and presented with headache
which was less severe than thunderclap headache and they were suspected
with SAH by the first contact physicians and referred to our department and
the primary pathology was diagnosed to be intraparenchymal hematoma.
Usually these participants had a sulcal type of SAH which is grade | severity.

Vomiting was the next most common complaint present among the participants
contributing to 16% as it indicates elevated intracranial pressure and other
signs like neck stiffness was also elicited by clinicians in these patrticipants.

In this study out of the 50 participants , 76% had hypertension predominantly
seen in the female population indicating the importance of hypertension as risk
factor for SAH.36% of the participants had a history of Diabetes mellitus co-
existing with or without hypertension with equal distribution of males and
females. Alcoholism was observed in around 26% of patients. Smoking is
known to be a significant risk factor for the development of SAH, which has
been emphasized in various studies previously.(2,3,4,5) However,
unexpectedly smoking was observed in a comparatively lesser proportion of our
study participants (30%) found only in the male participants which could be
explained by the slight overall female preponderance in the study population
and that the smoking and alcohol rate among the female population is nil in this
study mainly due regional and cultural diferences.

MODIFIED FISHER GRADING OF SAH

To prognosticate cerebral vasospasm, the modified Fisher grading scale is
used, which categorizes the plain CT scan appearance of SAH. The amount
and position of hemorrhage seen on the initial head CT scan corresponds with
the risk of developing vasospasm. The modified Fisher scale includes thick
cisternal and ventricular blood, features that differentiate it from the previous
Fisher scale.

The association of developing vasospasm with each progressing grade has
been reported as follows:
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o Grade 1l=6%

o Grade 2=15%
o Grade 3=35%
o Grade 4 =34%

This above grading has been previously followed and also analyzed in studies
conducted by Frontera et al(6) and Kramer AH et al (7) and has proved to be
better than the previous classification in predicting the complications in
particular vasospasm.

MODIFIED FISHER SCALE

GRADES CRITERIA

0 No SAH or IVH

1 Minimal SAH and no
IVH

2 Minimal SAH and IVH

3 Large SAH* and no
IVH

4 Large SAH* and IVH

*SAH completely fills at least 1 cistern or fissure.

In my study out of the 50 participants, Grade | SAH was seen in 28 participants
,Grade Il SAH in 2 participants,Grade Il SAH in 7 participants and Grade IV
SAH in 13 participants. Grade | SAH is usually associated with good prognosis
following surgical interventions, whereas grade IV SAH is usually associated
with poor prognosis.

Out of 30 cases of aneurysms, 50% of cases are seen with grade | SAH and
cases of isolated AVM, venous angiomas, CVST and intraparenchymal
hematomas also associated with grade | SAH. Out of 13 cases of grade IV
SAH, 9 cases are seen in isolated aneurysm and 1 case with CVST indicating
clear association of aneurysmal SAH with grade IV severity and associated
poor prognosis. Totally 11 cases of SAH do not have identifiable pathology
where 6 cases(54%) are predominantly associated with grade | SAH,
indicating good prognosis of nonaneurysmal perimesencephalic SAH.(8,9)

Out of 50 cases,10 cases had complications like infarct (8%), vasospasm (8%),
infarct with cerebral edema ( 2%) and infarct with vasospasm (2%)(10).

In this study, out of 50 participants, 32 participants had intracranial aneurysms
of which 13 were males and 19 were females. Compared with age and gender
in our study females had higher incidence of intracranial aneurysms compared
to males. Similar incidence was seen in other studies.

The 32 participants having aneurysms, ranged from 2 to 82 years with mean
age of 51.31, with the majority of the patients in 6th decade accounting for 11
cases which is 34 .3 % , followed by 5th decade accounting for 7 cases which
is 21.8 % of total cases
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According to Gail L. Kongable(11),female gender is a recognized risk factor for
the occurrence of aneurysmal SAH with female-to-male ratio of nearly 2:1.
According to S. Claiborne Johnston(12), age related mortality rates of SAH
were 62% greater in females than in males.

In this study, out of 50 patients, 30 patients had isolated intracranial
aneurysms. One patient had coexisting AVM & aneurysm and another patient
had aneurysm with CVST. The most common presenting complaints of these
patients was headache seen in 87.5% of the cases, predominantly
thunderclap headache. 43.7% of the participants presented with LOC to the
ER department with initial complaints of headache, vomiting etc.28.1% of
cases had weakness as a complaint and these types of cases were usually
associated with complications of SAH like vasospasm and subsequent
development of infarcts and cerebral edema. 21.8 % of the participants has
vomiting which indicates raised intracranial pressure and 15.6% had
giddiness and 3.1% presented with neck pain as their chief complaint.

This study demonstrated the importance of interrogating the patient and
eliciting the signs of weakness as it may indicate the underlying focal
neurological deficit due to vasospasm or infarct.

Among the 50 total participants, 30 participants had isolated single aneurysm ,1
participant had 2 aneurysms and anotherl participant had 3 aneurysms.so
totally 35 aneurysms were present in 32 participants. 91.4 % of the aneurysms
were located in anterior circulation and 8.5% in posterior circulation.According
to Takahshi (13) approximately 90% of aneurysms arise from the anterior
circulation and similar observations were seen in this study.

Overall, ACOM with 13 cases accounting for 37 % is the most commonly
involved site, followed by MCA aneurysm in 22% cases followed by ICA and
ACA in 11% of aneurysmal SAH patients and 8.5% cases had PCOM
aneurysms in the anterior circulation.

There were 3 participants with posterior circulation aneurysms with 2.8% at
basilar artery, 2.8% at vertebral artery and 2.8% at Posterior inferior cerebellar
artery.Aneurysms were not observed at the arteries like PCA, AICA,SCA in my
study.The distribution of site of aneurysm is similar to the study conducted by
Brisman JL et al.(14) Among 32 participants who had aneurysms on CTA, 26
participants had aneurysms with size <7 mm and 6 participants had aneurysms
>7mm. (Two participants had multiple aneurysms in which case the size of the
ruptured aneurysms are considered for the purpose of correlation with grading
of SAH). In participants with aneurysms size < 7mm, 50% had grade I, 3.8%
had grade Il, 15.4% had grade Il and 30.7% had grade IV severity SAH. In
participants with aneurysms size >7mm, 50% had grade |, 16.6% had grade lI,
0% had grade Ill and 33.4% had grade IV severity SAH.
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Normal arterial wall contains three layers i.e, Tunica intima, tunica media and
tunica adventitia.Intracranial aneurysms are classified according to their shape.
Saccular/ berry aneurysms are the most common type of aneurysms.They
develop at the point where the tunica media is congenitally thin or absent
.These usually occur at the branching points of the main cerebral arteries and
expand over time due to high hemodynamic stress at the bifurcation areas..

Blood blister-like aneurysms (BBAs) are special types of aneurysms that are
recently recognized in the neurosurgical literature. BBAs are eccentric
hemispherical arterial outpouchings that are covered by only a thin layer of
adventitia. These lesions are vulnerable and are difficult to detect as well as to
treat. They have a tendency to rupture at a much smaller size and much earlier
as compared with SAs. Although BBAs can be found anywhere, they have a
higher incidence to occur along the supraclinoid internal carotid artery.

Fusiform aneurysms (FAs) are focal dilations that involve the entire
circumference of a vessel and extend for relatively short distances. FAs are
more common on the vertebrobasilar ("posterior”) circulation. FAs can be
atherosclerotic (more common) or nonatherosclerotic type which is often
associated with collagen-vascular disorders, like Marfan or Ehlers-Danlos type
IV.(15) seudoaneurysms otherwise called "false" aneurysms are focal arterial
dilations where all layers of normal arterial wall are absent .They are usually
irregular in shape and typically consist of a cavity containing hematoma that
communicates with the adjacent parent vessel lumen and usually arise from
mid-sized arteries distal to the circle of Willis.

PAmong 35 aneurysms detected in 32 patients on CTA, 33 aneurysms were
saccular in (94.3%) patients, 1 aneurysm was fusiform (2.85 %) and 1
aneurysm was a blood blister (2.85%).According to Takayashi (16), saccular
cerebral aneurysms, also called as berry aneurysms are intracranial
aneurysms which account for the majority of intracranial aneurysms. Similar
distribution is noted in this study.

Among 35 aneurysms encountered in 32 patients in our study, total no of
patients with single aneurysm were 30 (93%) and with multiple (>1) were 2
(7%). According to Takahashi (16),multiple aneurysms also constitute about
15-30% overall but a lesser prevalence (7%) is seen in my
study.D.O.Wiebers (17) stated that patients with multiple aneurysms are at
higher risk of rupture with severe SAH (Grade IlI-1V). In this study also the
two patients with multiple (>1) aneurysms showed a higher grade of SAH.

Among 32 patients with aneurysms on CTA, 28 patients(88%) have aneurysms
with narrow necks (>4mm) and 4 patients(12%) have aneurysms with wide
necks (=/> 4mm) .Neck width is classified as narrow (width <4mm) and wide
(width =/>4mm). According to J. Thornton et al (18) in their study on detachable
coiling for intracranial aneurysms in 2001, Neck width along with dome to neck
ratio is an important predictor for identifying ideal candidates for use of coiling
alone for aneurysms with Narrow neck (width<4mm) and adjunct techniques
(balloon inflation or stent placement ) for aneurysms with a wide neck
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(width>4mm). These adjunct techniques prevent coil migration in wide neck
aneurysm in to parent artery, therefore reduce the risk of thromboembolism.

Thus, neck width is an important factor determining the choice of technique to
be employed in the management of aneurysms. Among 28 patients with narrow
neck aneurysms(<4mm) on CTA, 15(54%) patients had grade | SAH, 1(3%)
patient had Grade Il SAH, 5 (18%)patients had grade Il SAH and 7
(25%)patients had grade IV SAH. Among 4 patients with wide neck
aneurysms(=/>4mm) on CTA, 1(25%) patient had grade | SAH, 0 patients had
Grade Il SAH, 0 patients had grade Ill SAH and 3(75%) patients had grade IV
SAH.In this study the importance of CTA is demonstrated in the early detection
of aneurysms with narrow necks to plan the necessary appropriate intervention
depending on the size of aneurysmal neck and severity of SAH.Endovascular
coiling being suitable for older patients and clipping for younger patients to
prevent future SAH.Aneurysms located at the intercavernous ICA can be
managed with balloon occlusion and coiling of the culprit vessel. Surgical
therapy is better suited for ruptured aneurysms with mass effect as it enables
the surgeon to clear the hematoma and thereby reduces the incidence of
vasospasm.(19,20,21,22,23)

Among 35 aneurysms detected in32 patients on CTA, bifurcation type of
parent artery configuration is seen in 26 (74.3%) aneurysms and side wall
type of configuration in 09 (25.7 %). DaanBackes, MD et al (24) classified
aneurysms based on location of aneurysm on the parent artery like bifurcation
type or side wall type aneurysms from only one parent vessel visible on CTA.

Bifurcation type, are at higher risk of rupture compared to sidewall
type.Bifurcation type of aneurysms was observed commonly among the
nontraumatic SAH participants in our study implying that bifurcation type of
aneurysms are more prone for rupture.

In this study, out of 50 participants, 02 participants had cerebral arteriovenous
malformation in which 1 patient had a coexisting aneurysm which was the
culprit of SAH . The participants presented with complaints of headache and
no other significant complaints like seizures, LOC and vomiting etc which was
expected.

In our study, 02 participants were diagnosed with AVM of which both were
males 1 aged about 8 years who was a known follow up case and presented
with SAH. The other participant was 51 years old who also presented with
SAH but on CTA the main culprit was found to be an aneurysm at the
cavernous segment of left ICA.The co-existence of an AVM and aneurysm
was a rare finding. Age and gender distribution could not be analyzed in this
study.

In our study 2 cases of AVM were detected out of 50 participants on CTA, both
had AVM at the left fronto-parietal lobe was the commonly involved site. In
study conducted by Abla et al (25), concluded that patients with posterior fossa
AVMs are more likely to have severe outcomes than those with supratentorial
AVMs and also concluded that age, sex and ethnicity were not associated with
an increased risk of severe outcome after AVM rupture.Among 2 participants
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with AVM, 2 of them had medium sized deep and compact type of nidus in
eloquent area of brain, 1 had large superficial and diffuse type of nidus in

eloquent area of brain

Table 2: showing Spetzler-Martin grading scale for AVM’s.

CHARACTERISTIC NUMBER OF POINTS ASSIGNED
SIZE OF AVM

SMALL(<3 CM) | point
MEDIUM (3-6 cm) 2 points
LARGE(>6CM) 3 points
LOCATION

Non eloquent 0 point
Eloquent site* | point
PATTERN OF VENOUS
DRAINAGE

Superficial only 0 point
Deep component | point

Eloquent site — sensorimotor, language, visual cortex, hypothalamus, thalamus,
internal capsule, brain stem, cerebellar peduncles and cerebellar nuclei.

According to this scale, both the 2 participants are at greater risk of surgical

morbidity and mortality.(26)

Thus, CTA is an inevitable imaging modality in a patient with cerebral AVMs
and is immensely helpful in preoperative work up, patient management and
assessing surgical morbidity and mortality.
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In this study only 1 male participant was a known follow up case of venous
angioma aged about 15 years who had come with complaints of headache.On
CT he had mild SAH (gradel) and CTA showed a venous angioma at the left
frontal lobe with no obvious feeding artery made out. There were a cluster of
compact and superficial draining veins giving it a characteristic “Head of
Medusa” apperance.

In this 2 participants had cerebral venous sinus thrombosis with development
of hemorrhagic infarct where the hemorrhage extended into the sub arachnoid
spaces. In such participants the clinical presentation was headache with
development of weakness due to hemorrhagic infarcts and the SAH usually
was sulcal type i.e. of Grade | severity.

1 participant has aneurysm with CVST where the culprit of SAH was identified
to be the aneurysm on CTA which was characterized under aneurysms.

In this 3 participants had intraparenchymal hematoma where the
hemorrhage extended into the sub arachnoid spaces. In such participants
the clinical presentation was headache with sudden onset of weakness and
the SAH usually was sulcal type i.e. of Grade | severity(27,28)

CONCLUSION
The following conclusions can be drawn from the study:

1.Multi Detector Computed Tomography Brain Angiography helped us in
describing morphology and imaging patterns of various vascular lesions
and also non vascular causes as the source of SAH.

2. MDCTA also helped us in assessing the size, shape, location,neck
and rupture status of a cerebral aneurysm and its specific imaging
characteristics that may signify the higher risk of rupture and re-rupture
thereby giving valid information for endovascular or surgical planning.
Aneurysms were the most common etiology of non traumatic SAH and
were commonly encountered in anterior circulation.

3. MDCTA also helped us in assessing the size, location, size and type
of nidus with source of feeding vessels and draining veins of a
cerebral arteriovenous malformation with  specific imaging
characteristics thereby giving valid information for endovascular or
surgical intervention and also in follow-up.

4.MDCT with its various multi planar post processing techniques like
MIP, VRT,SSD etc has increased the diagnostic confidence as well as
serve as a decision making tool in our study.
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