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A COMPARATIVE ANALYSIS OF
ANUERYSMAL SUBARACHNOID
HEMORRHAGE BY COMPUTED
TOMOGRAPHIC ANGIOGRAPHY (CTA)
VERSUS DIGITAL SUBTRACTION
ANGIOGRAPHY (DSA)

Atif Mehmood', Kashif Mehmood?

Abstract: Rupture of intracranial aneurysms and distortions are the real
reasons for unconstrained subarachnoid hemorrhage (SAH). Keeping in mind
the end goal to announce the preoperative symptomatic estimation of intra-
cranial aneurysms, two imaging modalities, figured computed tomographic
angiography (CTA) and intra-arterial digital subtraction angiography (IA-DSA)
were contrasted to recognize such anomalies and to assess cerebrovascular
structures with an aim to treat them.

Objective: This study aims to figure out the demonstrative estimation of
Computed Tomographic Angiography (CTA) for the uncovering of cerebral
aneurysms in patients introducing the non-traumatic Subarachnoid Hemorrhage
(SAH) in correlation with intra-blood vessel DSA.

Methods: In this cross sectional diagnostic relative study, DSA and the
demonstrative estimation of CTA were compared. Sensitivity and specificity
were computed and thought about between the two modalities. From crude
information, three dimensional volume rendered recreation and two
dimensional greatest power projection (MIP) perspectives were finished. The
morphologic Information of aneurysm on CTA was contrasted with DSA, which
is considered the best quality level imaging technique.

Results: Out of 70 patients, cerebral CTA analyzed intracranial aneurysms in 67
patients. Study of DSA affirmed the vicinity of intracranial aneurysms in 63
patients resulting in aggregate of about 90%. While diagnosing cerebral
aneurysms, The study discovered that the sensitivity of Computed Tomographic
Angiography (CTA) was 97% and the specificity was found out to be 100%.

Conclusions: According to our study, cerebral CTA is more sensitive, non
invasive and quick imaging strategy than DSA in the evaluation of cerebral
aneurysms in patients having SAH.

Key Words: Intra-Arterial Digital subtraction angiography (IA-DSA), CT
Angiography (CTA), subarachnoid hemorrhage, cerebral aneurysms.

INTRODUCTION

Subarachnoid Hemorrhage (SAH)
is associated with high morbidity and
mortality. Particularly in women, the
commonest reasons for non-traumatic
SAH are burst cerebral aneurysms ',
and the ratio of non-traumatic SAH is
|.6 times higher in women than in men
2. As a rule populace the commonness

of the intracranial aneurysms (ICA) is

0.2 — 8% 3 and they are typically found
when burst in 90% of cases, bringing on
subarachnoid hemorrhages *.

Due to hemorrhage and its
primary complications, 25-50% of the
suffered patients die, in spite of rational
diagnosis and treatment of these events
5. The Intra-Arterial Digital Subtraction
Angiography (IA-DSA\) is the best quality
level practice for discovering the
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presence of intracranial aneurysms ¢ and
for postoperative patient assessment
after surgical cut-out of the aneurysm’.
In any case, in the assessment of SAH
and cerebral aneurysms DSA is an
expensive and invasive indicative
strategy in which lasting neurologic
shortfalls are accounted for a rate of
0.07% & For the examination of
intracranial aneurysms and outlining the
treatment of the procedure, Digital
Subtraction Angiography (DSA) has
been acknowledged as a satisfactory
and elective system before surgery
among those patients with above issue
and the outcomes picked up from this
demonstrative strategy were urgent, yet
in patients with subarachnoid drain we
ought to say that 12-20% of results
picked up from this technique have
been negative *'°. An option of non-
invasive and economical imaging
methodology is Computed tomography
angiography (CTA) with the upside of it
being performed quickly after crisis
unenhanced mind registered
tomography in patients with SAH '
Fast appraisal of ICA has changed
demonstrative way to deal with ICA
assessment by negligibly invasive cross
sectional imaging and in fact propelled
practices, for example, Magnetic
Resonance Angiography (MRA) and
Multidetector Computed Tomographic
Angiography (MDCTA) ' CTA has
sensitivity of 97% and specificity of
100%. In analysis and follow up of ICA,
DSA is continuously being replaced by
MDCTA and MRA because of the
present improvement of the cross
sectional imaging and for remedial
arranging without performing an extra
analytic DSA, in intense setting of
subarachnoid hemorrhage'> . For the
analysis of intracranial aneurysm in
patients with SAH, CTA is the decision
of imaging methodology at a few healing
centers '* and DSA has been replaced
by CTA in preoperative setting and for
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patient subsequent '“'’. The point of
our study is to focus the part of
Computed Tomographic Angiography
(CTA) in discovering and assessment of
intracranial-aneurysms (ICA) in patients
with Subarachnoid Hemorrhage (SAH)
in Pakistani settings and specialized
ability. CTA, being quicker, more
secure and less obtrusive methodology
when contrasted with [A-DSA, will
serve to diminish the danger of
mortality and morbidity in patients' as of
now in grave threat and will prompt
early treatment planning.

METHODOLOGY

The study is a Cross sectional
Diagnostic comparative study. The
study commenced from October 201 |
to May 2012 at Nishtar Medical College
& Hospital Multan and Jinnah Hospital
Lahore hence comprising eight months.
The sampling technique was selected to
be non- probability, purposive sampling
after being approved by institutional
review committee of the institute. The
inclusion criterion was limited for both
male and female subjects. Patients who
were of age between 20 to 75 years,
who were diagnosed as cases of
anuerysmal SAH on CT brain (plain) and

cerebral CTA were included and
patients presenting with history of
trauma, previous history of
neurosurgical intervention, pregnant

ladies and the patients with history of
adverse contrast effects were excluded.
The figured sample size with 95%
certainty interim and predominance
i.e.72.5%, with 96.25% sensitivity,
95% specificity and 10% accuracy of
the procedure, incorporates more or
less 70 patients in this study.

After approval from ethical
committee, 70 cases satisfying the
inclusion  criteria,  conceded in

Neurosurgical office through Accident &
Emergency division, answering to
radiology office and asked for cerebral
CTA were enrolled for the study.
Informed consent and a brief history
were taken from patients/specialists.
Understanding demographic profile was
recorded on exceptional composed
Performa. Cerebral CTA information
was achieved utilizing |6-slice Spiral CT
output (Model: TOSHIBA, AQUILION).
Patients were submitted to CTA with

taking after specialized parameters:
Scan volume: Base of skull to vertex,
Scan plane: Parallel to Orbito-meatal
line. Pivot: 0.4 to 0.5 sec, Table speed:
6.6mm/revolution, Reconstruction
Interval: 0.4-0.5mm, collimation:
0.6mm, , 120 kvp, 150 mAs, Field of
view(FOV): 250mm, output volume:
110-120mm, 75-100ml of non-ionic
difference media(350-370 md L/ml) by
means of antecubital vein was infused at
a rate of 3-4 ml/s by a force injector at
300 PSI with Sure Start strategy. The
pictures were prepared applying Multi
planner  Reformatting (MPR) on
VITRERA-3D  workstation  utilizing
Maximum Intensity Projection (MIP),
Shaded Surface Display (SSD) and
Volume Rendering Technique (VRT).
Discoveries  were  assessed by
radiologist on printed copies and
additionally on work station and CTA
discoveries will be noted for number,
size and neck size of aneurysm and
conduit of beginning. Every one of the
patients will get surgery and agent
discoveries will be noted for the same
aneurismal qualities which will be taken
as the Gold Standard.

The gathered data was then
entered and analyzed in SPSS v 20.00.
The variables incorporate age (20-75
years) and sex (male/female). CTA and
agent discoveries (number, supply route
of root, size and neck size of aneurysm).
Frequency and rates were ascertained
for the result variables like number, vein
of inception, size and neck size of the
aneurysms. Mean and  standard
deviation was ascertained for age.
Stratification was done for age and
sexual orientation to see the impact of
these on result variables. Part of CTA
was dictated by ascertaining sensitivity,
specificity and indicative precision.
Agent discoveries will be taken as best
quality level.

RESULTS

In 70 patients present in this study,
the picture obtaining and estimation of
MDCT Angiograms were appraised as
extraordinary. An aggregate of 63
aneurysms were available at DSA in all
patients included in this revise. Of the
63 aneurysms, 27 (42.8%) aneurysms
were to be found at the anterior
communicating artery (ACoA), |4

(22.29%) were present at the posterior
communicating artery (PCoA), 7
(I'1.19%) were at the middle cerebral
artery (MCA) (bi-/trifurcation), 8
(12.7%) at the posterior circulation (3
of the tip of basilar artery, 3 of the
posterior inferior cerebellar artery, | of
the superior cerebellar artery, | of the
posterior cerebral artery ), 5 (7.93%) at
the Internal Carotid Artery (ICA) and 2
(3.17%) at the ACA (Table.I). At DSA,
there were 4 false-negative discoveries
in 4 patients. The Multidetector
Computed Tomographic Angiography
(MDCTA) demonstrates the general
sensitivity, specificity, and precision of
93.5%, 94.2%, and 91.5%, contrasted
with DSA respectively.

However on every patient premise
for finding of the aneurysms with
MDCTA, the sensitivity, specificity, and
precision rate of 100% can be expert.
The sensitivity, specificity, diagnostic
accuracy, positive and  negative
perceptive number of aneurysms
identified and character were likewise
figured by size of the aneurysm. For
aneurysms 2 mm, the sensitivity of
MDCTA was 77.8%, for 3 mm or more
it was 100%. MDCTA was exact when
numeral anuerysmal projections present
and the relationship of the aneurysm
with the connecting blood vessel
branches were outlined. For aneurysm
lobularity and nearby branch for 2mm
and 3mm, the precision of MDCTA was
97% and 100% respectively. In this
study, for the data analysis of 44
aneurysms in 40 patients, MDCTA
image reconstruction was done by using
automated segmentation algorithms
with the combinations of VRT. Without
erasing the blood vessel portion or
picture of the aneurysm in each patient,
the bony part could be separated from
every one of these pictures successfully.
After automated segmentation, it was
judged that VRT pictures gave significant
additional data in 8 (20.1%) and 10
(25.19%) of 40 patients, respectively. In
any case, in the persevering patients the
automated segmentation algorithm did
not offer any additional data. At the
base of the skull, better depiction of
little aneurysms from bone and better
representation of an  aneurysm
anticipating poorly were the extra data
that is given by the automated
segmentation algorithm.
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TABLE I: NUMBER OF ANEURYSMS DETECTED ON CTA AND DSA
Aneurysm CTA DSA
ACoA 29 27
PCoA 16 14
MCA 07 07
Posterior circulation 08 08
ICA 05 05
ACA 02 02
Total 67 63
DISCUSSION control, every missing aneurysm in
occurrence by DSA pictures could be
Nowadays, invasive and non- perceived in our study at review survey.

invasive diagnostic angiographic systems
have been utilized for the analysis of
cracked intracranial aneurysms in those
patients giving SAH. DSA has completely
replaced by CTA in patients with SAH in
a few centers'®. It is accounted for in the
late studies that in diagnosing intracranial
aneurysms, the sensitivity of MDCTA
went from 85% to 96% and specificity
from 83% to 97% with 4-channel
MDCT scanners '*%. In examination
with the previous single-detector row
CTA studies, these studies likewise
reported more prominence for the
finding of little aneurysms. Still so, it was
additionally said in these studies that
even by MDCT, various little aneurysms
could be missed. In the investigation of
Dammert et al '’ it is accounted for that
in 50 patients, 83% discovering rate is
accomplished by MDCTA. By utilizing
MDCTA, Teksam et al [20] uncovered
113 aneurysms in 100 patients and
expressed 84% sensitivity rate for
aneurysms of <4 mm. In a survey of 178
aneurysms portrayed by Kangasniemi et
al, both DSA and MDCTA identified just
4 out of || cerebral aneurysms of <2
mm in width 2'. As of late the activity of
16-channel MDCTA by Tipper et al is
accounted for the finding of intracranial
aneurysms 2*. With all in all sensitivity of
96% and specificity of 100%, they
recognized 5| of 53 aneurysms after the
examination of 57 patients with assumed
intracranial aneurysms. The discoveries
of most past MDCTA studies were as
per the sensitivity rate of our study. Be
that as it may, the discoveries of this
report with a nearly substantial number
of aneurysms and patients are not
comparable to than those specified in an
advanced learning in which |6-channel
MDCT is utilized *. On the further

This appraisal began instantly at our
doctor's facility after the establishment of
MDCT. Consequently, we anticipated to
diminish the delicate mistake in the
clarification of reports of MDCTA for
cerebral aneurysms, by developing
viewer ability. In these 4 false-negative
results, 2 were identified with the ACoA
while 2 were with the PCoA. For finding
of back imparting blood vessel
aneurysms, this conclusion is in
accordance with the prior studies that
had comparatively unfortunate
sensitivities and specificities * ?7. That
was principally because of the similar
morphologic elements of their little size
(<3 mm), with infundibular expansions
which arranged their inclination difficult.
Henceforth, we think about that critical
concern which is essential in the
clarification of modest aneurysms
(<3mm) at MDCTA beginning from the
front and back imparting vein, principally
if viewer certification is not all that
reasonable.

On the off chance that discoveries
on MDCTA are indistinct, we think that a
correlative DSA ought to be considered,
while the likelihood of part from minor
aneurysm is thought to be wicked good
2 In this study, as the amplification
element was not expected, exact degree
of aneurysm measurement was not
encouraging at DSA. Be that as it may,
MDCTA made conceivable
computerized parameters of anuerysmal
degree in each chosen plane with help of
Computed Tomography delicate
products. Therefore, as a substitute of
aneurysm arch and neck measurements,
the N/D proportion of aneurysms with
DSA and also MDCTA is put next to
each other. These results are in similarity

by a former interpretation of Winter
imprint et al 2. Because of its impact on
the decision of the treatment
alternatives, N/D  proportion  of
aneurysm is critical . Our outcomes
likewise recommend that supportive
data can be offered by MDCTA in
regards to the lobularity and the
connection with adjacent branches. The
spatial resolution of MDCTA is not as to
an expansive degree as DSA, on the
grounds that in a couple of patients in
our grouping, the representation of the
distal piece of the neighboring branches
was not clear. Yet, in each patient the
source of adjacent branches was all
around affirmed. These possibilities of
MDCTA for exact aneurysm depiction
(i.e. lobularity, N/D proportion, and
presence of connecting blood vessel
branches) were viewed as steady in
building a gainful decision with respect to
whether practice endovascular treatment
or the surgical section. The interest and
utilization of vascular applications have
been enhanced with the presentation of
MDCT scanners *°. More noteworthy
greater volumetric coverage, significantly
faster scanning speed and the higher
longitudinal spatial resolution were the
crucial theoretic focal points of MDCT
that all were impractical with the single-

detector row CT scanners 3'. In many
patients of this arrangement, the
standardized VRT  pictures were

produced by experienced technologists
in most limited conceivable time which is
under 7 minutes that depicted in earlier
reports. The outcomes of this review
recommend that both MDCTA and DSA
have equal role and capable of revealing
the intracranial aneurysms of <3 mm. In
addition it indicates right around 100%
presentation rate for these cracked
aneurysms. We additionally evaluated the
capacity of exactness of MDCTA in the
aneurysm order and that handling and
picture securing should be possible
quickly. As a result of quick assessment,
MDCTA has a reasonable position in
patients with intense subarachnoid
hemorrhage. We bargain a few breaking
points of our study. A principle weigh in
our reexamine populace was the
moderately high recurrence of aneurysm
(84%), which may have built up viewer
expectation inclination. At long last, the
DSA was our standard of introduction for
the representation of intracranial
aneurysms. Small aneurysms still, with
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this methodology couldn't be portrayed.
3D rotational DSA has been presented
nowadays and practiced clinically, aside
from its high cost put off it from being
utilized widely as a part of different
setups >3, To gain the exact data about
the intracranial aneurysms and its
adjacent branches, 3D rotational DSA
assumes a noteworthy part; given that
disclosure of them from exceptional
discernment without vessel overlie *.

CONCLUSION

As indicated by our study, Cerebral
CTA is more sensitive, fast and non-
invasive imaging procedure than DSA for
the evaluation of aneurysms in those
patients giving subarachnoid discharge
created by intracranial aneurysms and
can be effectively embraced as a first
decision imaging technique in the
symptomatic calculation of non-traumatic
SAH and capably lead the helpful
methodology.
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