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ABSTRACT

Non traumatic Intracranial haemorrhage with underlying vascular pathology is associated with very high mortality and morbidity if not diagnosed
timely. Our aim is to compare diagnostic accuracy of ct angiography of brain in detecting underlying pathology with gold standard more invasive
digital substraction of angiography of brain and to identify high risk patients.
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INTRODUCTION

Intracranial hemorrhage (ICH) is a significant medical event that
accounts for up to 15% of strokes." The incidence of ICH is
approximately 25 per 100,000 person-years, and it has a mortality of
40% within one month of presentation.' ICH may occur in multiple
intracranial compartments and may be caused by diverse pathology.

Spontaneous ICH can be classified as primary (78-88%) that occur due
to spontaneous rupture of small vessels and secondary that occur due to
underlying vascular pathology.” In this study we have focused on
secondary spontaneous ICH as if they do not detected early may lead to
grave consequences.’

Conventional catheter angiography is the gold standard for diagnosis
of vascular abnormality; however; other imaging modalities such as
Computerized Tomographic Angiography (CTA) and Magnetic
Resonance Angiography (MRA) can help to find out about vascular
abnormalities.”

Intracranial aneurysms are the most common causes of non-traumatic
ICH, occurring in 60%-85% of cases.”” The most common place of
intracranial aneurysms is the circle of Willis and its immediate
branches. The location and the size of the aneurysms are the important
factors influencing management and prognosis of patients.

In this study, we evaluated the role of CT Angiography in guiding the
management of non-traumatic ICH.

PATIENTSAND METHODS

Fifty patients (age 12-60 years) of non-traumatic ICH with Glasgow
Coma Scale (GCS) >9 were included in this hospital-based study was
conducted at Department of Neurosurgery, VMMC & Safdarjung
Hospital, New Delhi over a period of 18 months. Patients with serious
comorbid conditions, history of cranial surgery, allergy to contrast,
status epilepticus, coagulopathies with severe jaundice, decreased
platelet counts (less than one lac), and present or past trauma were
excluded.

The patients admitted in neurosurgery department were subjected to
different available diagnosing modalities after initial resuscitation.
Investigation of choice was CTA of brain. If kidney function was not
normal then MRA of brain was done. DSA was done in all patients.
Repeat CT angiography was performed if initial CTA was normal and
NCCT Head suggested definitive SAH.

The study was approved by Institute Ethics Committee, and the
patients were included after they agreed to provide consent to
participate in the study.

Data were presented as frequency and percentage. Categorical
variables were compared using Chi Square test. P value <0.05 was
considered significant.

RESULTS
General characteristics
Table 1 shows general characteristics of the study participants. More

than half of the patients (56%) aged between 31 and 50 years. Male
predominance was observed with aratio of 2:1. Headache was the most
common clinical feature observed in all the patients followed by
vomiting (74%), seizures (46%), and neurological deficit as well as
altered sensorium (34%). Eight-six percent patients had abnormal
findings on CTA. On NCCT examination, SAH was present in 72%
and 18% had haematoma. Ten percent patients had SAH as well as
haematoma. Pathology of haemorrhage revealed aneurysm in 82% and
AVM in 12%. Among 41 patients with aneurysm, 28 patients had
neurological deficit while 2 of 6 patients with AVM had neurological
deficit.

Location and size of aneurysm

Among 41 patients with Aneurysm, majority of patients (31.7%) had
ACoM (Figure 1), while 29.3% had ICA, 26.9% had MCA, 7.3% had
ACA, 2.4% had Basilar top and 2.4% had PCA (Figure 2). More than
four-fifth of patients (80.5%; n=33), had size of aneurysm > 5 mm,
while remaining 19.5% patients had size of aneurysm <5 mm.

Association between CTA and DSA findings

Among patients with Positive DSA findings (n=47), most of patients
(91.5%) had positive CTA findings, while remaining 8.5% patients had
negative CTA findings. However, among patients with negative DSA
findings (n=3), all patients (100%) had negative CTA findings. The
relation was statistically significant (P=0.002) (Table 2).

DISCUSSION

In this study, we evaluated 50 cases of non-traumatic ICH which was
confirmed through CT analysis. Age is known as the most important
unchangeable risk factor for spontaneous ICH. Previous studies have
reported that older age was a major risk factor for ICH.* In our study,
majority of the patients aged between 31 and 50 years. In the study by
Ghareb-Salehi et al, 39% of the patients aged between 31 and 50
years."” Increased age has been recognized as a risk factor of
hemorrhage; however, extreme old age is protective, decreasing the
risk of hemorrhage. A decrease in vessel elasticity with aging makes
the vessel wall vulnerable to the effects of hypertension; this may be
the hypothetic mechanism for increased risk of hemorrhage and result
in with worse outcomes.

Male sex has been described as another risk factor for spontaneous
ICH in the literature. In our study, 60% of the patients were males.
However, some experts proposed the role of female hormones in
female preference for non-traumatic ICH but there is a controversy
about this.""” The results of this study were in concordance with most
other studies.

The common causes of non-traumatic intracranial hemorrhage are
aneurysms and Arteriovenous Malformations (AVM) in our study.
This is in concordance with previous studies."

The risk of bleeding of an aneurysm elevates with increased size of it
but aneurysms can present with bleeding at any size. According to the
literature, aneurysms with size less than 5 mm are less prone to
bleeding while larger aneurysms are more susceptible to bleeding.”"
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In this study, 80.5% had size of aneurysm > 5 mm.

The most common aneurysms in our study were Acom (31.7%), MCA
(16%), and ICA (15%). This is compatible with most of other studies

We found sensitivity of 91.5% and specificity of 100% of CTA of brain
in diagnosing the underlying pathology of the spontaneous ICH.
Delgado et al’ reported CTA of brain had specificity of 98.5% and
sensitivity of 96.1% in diagnosing the underlying pathology for
spontaneous intraparenchymal hemorrhage. Romero et al” reported
sensitivity of 96.4% and specificity of 100% for the diagnosis of
underlying pathology.

In conclusion, CT Angiography of the brain is very useful and time
saving tool for the diagnosis of underlying pathology in patient
presented with spontaneous intracranial haemorrhage. CT
Angiography of brain can diagnose underlying pathology with very
high sensitivity and specificity.

Table 1: General characteristics

Frequency |Percentage
Age (years)
<30 9 18
31-50 28 56
>50 13 26
Sex
Male 30 60
Female 20 40
Clinical features
Headache 50 100
Vomiting 37 74
Seizures 23 46
Neurological deficit + altered sensorium | 17 34
Abnormal CTA 43 86
Type of haemorrhage (NCCT)
SAH 36 72
Haematoma 9 18
SAH + Haematoma 5 10
Pathology of haemorrhage
No pathology 3 6
AVM 6 12
Aneurysm 41 82

Data expressed as frequency and percentage

CTA, Computed tomography angiography; NCCT, Non-contrast
computerized tomography; SAH, Sub-arachnoid haemorrhage; AVM,
Arteriovenous malformations

Table 2: Association between CTA and DSA findings

CTA DSA findings P value
Positive (%) Negative (%)

Positive 43 (91.5) 0 0.002

Negative 4(8.5) 3 (100.0)

Total 47 (100.0) 3 (100.0)

Data expressed as frequency (percentage)

DSA, Digital subtraction angiography; CTA, Computed tomography
angiography

Figure 1: Saggital view of CT angiography of brain showing
ACoM aneurysm
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Figure2: Location of aneurysm

REFERENCES

1. van Asch CJ, Luitse MJ, Rinkel GJ, van der Tweel I, Algra A, Klijn CJ. Incidence, case
fatality, and functional outcome of intracerebral haemorrhage over time, according to
age, sex, and ethnic origin: a systematic review and meta-analysis. Lancet Neurol.
2010;9:167-176

2. Qureshi AL, Tuhrim S, Broderick JP, Batjer HH, Hondo H, Hanley DF. Spontaneous
intracerebral hemorrhage. N Engl J Med. 2001 May 10;344(19):1450-60. doi:
10.1056/NEIM200105103441907. PMID: 11346811.

3.. Delgado Almandoz JE, Schaefer PW, Forero NP, Falla JR, GonzalezZRG,Romero JM.
Diagnostic accuracy and yield of multidetector CT angiography in the evaluation of
spontaneous intraparenchymal cerebral hemorrhage. AINR Am J Neuroradiol 2009;30:1213-
21

4. Canovas D, Gil A, Jato M, de Miquel M, Rubio F. Clinical outcome of spontaneous
nonllaneurysmal subarachnoid hemorrhage in 108 patients. European Journal of
Neurology. 2012;19(3):457-61.

5. De Oliveira Manoel AL, Turkel-Parrella D, Germans M, Kouzmina E, da Silva
Almendra P, Marotta T, et al. Safety of early pharmacological thromboprophylaxis after
subarachnoid hemorrhage. The Canadian Journal of Neurological Sciences. 2014;
41(05):554-61

6. Dupont SA, Lanzino G, Wijdicks EF, Rabinstein AA. The use of clinical and routine
imaging data to differentiate between aneurysmal and nonaneurysmal subarachnoid
hemorrhage prior to angiography: Clinical article. Journal of Neurosurgery. 2010;
113(4):790-4.

7. El Khaldi M, Pernter P, Ferro F, Alfieri A, Decaminada N, Naibo L, et al. Detection of
cerebral aneurysms in nontraumatic subarachnoid haemorrhage: Role of multislice CT
angiography in 130 consecutive patients. Laradiologia medica. 2007; 112(1):123-37

8. Sturgeon JD, Folsom AR, Longstreth WT, Jr, Shahar E, Rosamond WD, Cushman M.
Risk factors for intracerebral hemorrhage in a pooled prospective study. Stroke.
2007;38:2718-25

9. Efstathiou SP, Tsioulos DI, Zacharos ID, Tsiakou AG, Mitromaras AG, Mastorantonakis
SE, etal. Anew classification tool for clinical differentiation between haemorrhagic and
ischaemic stroke. J Intern Med. 2002;252:121-9

10.  Gharib-Salehi M, Alimohammadi E, Bagheri SR, Saeidi-Brojeni H, Abdi A, Akbary M,
ct al. Cerebral Angiographic Findings in Non-Traumatic Intracranial Hemorrhage: A
Single Center Experience in the West of Iran. Iran J Neurosurg. 2017; 3(3):95-102

11.  Suarez JI, Tarr RW, Selman WR. Aneurysmal subarachnoid hemorrhage. New England
Journal of Medicine. 2006; 354(4):387-96

12.  Topcuoglu MA, Ogilvy CS, Carter BS, Buonanno FS, Koroshetz WJ, Singhal AB.
Subarachnoid hemorrhage without evident cause on initial angiography studies:
diagnostic yield of subsequent angiography and other neuroimaging tests. Journal of
Neurosurgery. 2003; 98(6):1235-40

13.  Willinsky RA, Taylor SM, TerBrugge K, Farb RI, Tomlinson G, Montanera W.
Neurologic complications of cerebral angiography: prospective analysis of 2,899
procedures and review of the literature 1. Radiology. 2003;227(2):522-8.

14. YuDW, Jung YJ, Choi BY, Chang CH. Subarachnoid hemorrhage with negative baseline
digital subtraction angiography: is repeat digital subtraction angiography necessary?
Journal of Cerebrovascular and Endovascular Neurosurgery. 2012; 14(3):210-5.

15.  Romero JM, Artunduaga M, Forero NP, et al. Accuracy of CT angiography for the
diagnosis of vascular abnormalities causing intraparenchymal hemorrhage in young
patients. Emerg Radiol. 2009;16:195-201

I International Journal of Scientific Research |—| 35 |



