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Abstract

Original Research Article

Obijective: to evaluate the role of repeat digital subtraction angiography in acute spontaneous intracranial haemorrhage
of unexplained origin. Methods: This was a cross-sectional observational study. A total of 70 patients were included in
the study. CT scan examination was done in all the patients. All patients had DSA with diatrizoate meglumine and
diatrizoate sodium via transfemoral route. Results: CT was positive among 97% (68/70) patients. Out of 70 patients,
initial DSA was failed to demonstrate the cause of acute spontaneous intracranial haemrrhage among 75.7% (53/70)
patients. 15.7% (11/70) were suggestive of aneurysm, 7.1% (5/70) were AVM and 1.4% (1/70) had tumorogenic.
Among 53 patients with negative DSA, 62.3% (33/53) were hypertensive origin and 37.7% (20/53) were non-
hypertensive. Conclusion: This study shows that the false negative rate is nil and DSA is the serious undertaking.
With this fact that it is concluded that repeat pandigital subtraction angiography is not required unless further bleeding

occur.

Keywords: Intracranial haemorrhage, Computed tomography, Angiography, Digital subtraction angiography.
Copyright © 2023 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original

author and source are credited.

INTRODUCTION

There are myriad causes of intracranial
hemorrhage (ICH), which are broadly categorised into
traumatic or spontaneous etiologies. The later has many
causes which include wvascular pathology (e.g.
aneurysm, arteriovenous  malformation; (AVM),
arteriovenous fistula; (AVF), cavernous angiomas,
amyloid angiopathy, vasculitis, moya moya disease),
tumour and systemic disease (e.g. hypertension and
bleeding diathesis). Some of the vascular pathologies
are amenable to curative treatment; hence, it is crucial
to achieve an accurate diagnosis early [1].

Acute spontaneous intracranial hemorrhage
(ASICH) is well recognized complication in patients
with hematological disease. Intracranial hemorrhage is
the second leading cause of death in patients with acute
myeloid leukemia. The reported mortality is over 50%
for patients with hematological malignancy and
spontaneous intracranial hemorrhage. The reported
incidence of spontaneous intracranial hemorrhage
appears to be slightly higher in acute myeloid leukemia
(AML) and chronic myeloid leukemia in blast crisis
than in other forms of hematological malignancy [2].

It is well established in the literature that
computer tomography angiography (CTA) which has a
high sensitivity and specificity of more than 90% (with
the exception of small intracranial aneurysms
measuring less than 3mm) is the preferred initial
imaging tool for detecting vascular pathologies [3, 4].
On the contrary, digital subtraction angiography (DSA),
being superior to CTA in terms of spatial and contrast
resolution with no interference from surrounding bony
structures, is often regarded as the gold standard
diagnostic procedure, especially for equivocal findings.
However, DSA is invasive, being associated with a
small but significant risk of neurological complications,
ranging from of 0.3 to 1.8% [5, 6]. It is also time
consuming, operator dependent and the subtracted
images obtained may not delineate the important
morphological features such as the neck of the
aneurysm, vessels arising from the sac, mural
calcifications or luminal thrombus [7].

The present study was designed to evaluate the
role of repeat digital subtraction angiography in acute
spontaneous intracranial haemorrhage of unexplained
origin.
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MATERIAL AND METHODS

This was a cross-sectional observational study
conducted in a tertiary care hospital in north India. The
study was approved by the Ethical Committee of the
Institute and consent was taken from attendant/patients
before including in the study.

A total of 70 patients were included in the
study that was clinically suspected of ASICH. CT scan
examination was done in all the patients. In CT negative
patients, diagnostic lumbar puncture was done which
showed the xanthochromic color and crenated RBCs in
CS. All patients underwent 4 vessels digital subtraction
angiography or a technically adequate 3 vessels cerebral
DSA in which there was reflux of contrast medium
from the dominant vertebral artery down to the
contralateral posterior inferior cerebellar artery. Repeat
DSA was done after 3 to 5 weeks of first examination in
those patients only who were not belonging to
hypertensive haemorrhage group.

All patients had DSA with diatrizoate
meglumine and diatrizoate sodium via transfemoral
route. In femoral artery, 6 Fr./5 Fr catheter introducer
sheath with haemostatic valve was placed by the
Seldinger technique. H; and Simmon angiographic
catheter were used. Atleast 3 projections were taken
(AP, lateral and oblique) with automatic pressure
injector (Angiomet 6000) & Technix TCA 4
computerized DSA machine. In all patients, major
intracranial vessels were demonstrated in one session.

Descriptive statistics are presented.

RESULTS

CT was positive among 97% (68/70) patients
(Fig.1). Out of 70 patients, initial DSA was failed to
demonstrate the cause of acute spontaneous intracranial
haemrrhage among 75.7% (53/70) patients. 15.7%
(11/70) were suggestive of aneurysm, 7.1% (5/70) were
AVM and 1.4% (1/70) had tumorogenic (Table-1).

Among 53 patients with negative DSA, 62.3%
(33/53) were hypertensive origin and 37.7% (20/53)
were non-hypertensive (Table-2).

During the study, 17 patients with proven
spontaneous intracranial haemorrhage but negative
pandigital subtraction angiography were investigated by
repeat pandigital subtraction angiography, because 33
out of 53 patients were having the hypertensive etiology
(after exclusion by first DSA) and 3 patients did not
turn up for re-examination. In none of these 17 patients,
the repeat DSA could provide a positive result, thereby
proving that there were no false negative in first DSA.
There were only 2 patients in whom a spasm in first
examination, in one patient, there was spasm of left M1
segment & in second spasm of basilar artery was
present. In subsequent DSA examination, there was no
spasm. Two patients had contrast reaction, 1 had minor
allergic reaction in the form of rashes at the end of DSA
and died due to the severe anaphylactic reaction (Table
not shown).
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Fig-1: Distribution of CT finding

Table-1: Distribution of DSA findings

DSA findings No. %
(n=70)

Negative DSA 53 75.7

Aneurysm 11 15.7

AVM 5 7.1

Tumorogenic 1 1.4

| © 2023 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 77




Devendra Kumar Vatsal et al; Sch J App Med Sci, Apr, 2023; 11(4): 776-779

Table-2: Etiological Distribution of DSA negative patients

DSA findings No. %
(n=53)

Hypertensive haemorrhage 33 62.3

Non-hypertensive haemorrhage | 20 37.7

DiscussION

Previous publications have reported that the
sensitivity for identifying aneurysms measuring 3mm or
more on CTA (with DSA or surgical findings as the
gold standard) is high, ranging from 93.3% to 100% [7,
8]. On the contrary, the sensitivity drops significantly
for aneurysms measuring less than 3mm, ranging from
38% to 70.4% [4, 9].

DSA is widely accepted as the ‘gold standard’
for investigation of intracranial vascular lesions,
offering better spatial and contrast resolution with no
interference from bony structures. In addition, 3D
rotational angiography (3DRA) is able to provide more
exact and precise anatomical details [10, 11]. However,
it is heavily operator-dependent and time consuming.
Furthermore, DSA is not absolutely without errors.
Pathirana et al. [12] reported initial negative IA-DSA
results in 20.3% of patients with SAH; whereupon
repeat angiography demonstrated aneurysms in 30% of
these patients. Other authors have reported incidence of
aneurysms in 11.7% and 21% on repeat angiograms
[13, 14].

In this study, the incidence of negative
angiogram was 75.7%. The incidence of angiogram
negative SAH has been reported to be variable ranging
from 2% to 24% in various studies. Vaitkevicius et al.
[15] reported 15-20% cases, Fontanellaet al. [16]
reported 2-24% and Jung et et al. [17] reported 8-23%
cases of total spontaneous SAH. Kumar et al. [18]
reported 22% (39/178) of all SAH were angio-negative.
Probably, it is due to the fact that in this series, all
patients of ASICH are taken including the hypertensive
haemorrhage though in other studies, only patients of
SAH are studied.

The incidence of aneurism was 15.7% in this
study. This incidence lower than the study by Bakar et
al. [19] in which the incidence of aneurism was 38.8%.
The incidence of aneurysm (15.7%) is also lower than
that in other studies (16.8-25%)[20-22].

In the present study, in none of repeated DSA
(17 patients), the repeat DSA could provide a positive
result. This is in agreement with the study by Kumar et
al. [18] in which repeat angiogram did not reveal any
pathology in the PM-SAH group.

In this study, 2 patients who were in six decade
of life, were having uncontrolled arterial blood pressure
and CT scan was suggestive of anterior intraventricular
haemorrhage, revealed pericallosal artery aneurysm &

anterior communicating artery aneurysm respectively.
CT scan was detectable ASICH was in 97% patients.
Kelliny et al. [23] found the incidence of false negative
being 2.5%.

The etiology of angiogram negative ASICH
remains elusive which may be due to bleeding from a
micro-aneurysm that undergoes thrombosis or is
destroyed at the time of haemorrhage. But on the other
hand, good prognosis reported, of negative angiogram
ASICH patients in terms of re-bleeding and delayed
cerebral ischemia.

CONCLUSION

This study shows that the false negative rate is
nil and DSA is the serious undertaking. With this fact
that it is concluded that repeat pandigital subtraction
angiography is not required unless further bleeding
occur.
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