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ABSTRACT

Objective: To compare the diagnostic accuracy of MRI and CT for detection of acute cerebral haemorrahge.

Study Design: Comparative Study

Place and Duration: Mohiuddin Islamic Teaching Hospital Mirpur AJK for period of six months from 1St August,

2020 to 318 January, 2021.

Methodology: A total of 20 patients of both genders with age of 25 years and onward with intracerebral
hemorrhage who underwent MRI following CT in the first 6 hours of onset and last known well time and admission
in stroke center were included in the study. The follow up time duration for both the scans was 24 hours to
48hours. The Mc-Nemar test was used to determine the comparison between MRI and CT on contingency table.

Results: The mean age of the participants was 53.26+2.45. The frequency of the male participants was 13(65%)
and that of female was 7(35%). All cases were of acute ICH 20(100%). The number of positive cases on MRI and
CT scan was 17, while the frequency of positive cases on MRI and negative on CT scan was 3 with the p- value
of less than 0.001 and a confidence interval of 95%. (See table 1 for details). The interrater reliability for acute
ICH on MRl is from 0.72 to 0.80 on k statistics. The interrater reliability for acute ICH on CT is from 0.83 to 0.92.

Conclusion: It is concluded that the findings of MRI scan were more accurate than CT in the detection of acute

intracerebral hemorrhage.
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INTRODUCTION

Intracerebral hemorrhage (ICH) is a most fatal type of
stroke that has morality rate of 40%. It accounts of 10 to
15% of all strokes. Its incidence ranges from 11 to 23 per
100,000 cases per year. It can be classified to primary and
secondary hemorrhages according to its etiological
aspect.(1)

Primary hemorrhages are spontaneous and occurs
due to arterial hypertension. Secondary hemorrhages are
caused by traumas, tumors and some drugs(2). The exact
pathophysiology of primary hemorrhages is unknown. The
hematoma is generally located in basal ganglia, posterior
fossa or thalamus. According to localization or etiology of
hemorrhages, ICH causes neurological deficits within few
minutes to hours(3). The common symptoms include
vomiting, altered level of consciousness, contralateral
paresis or sometime paralysis of arm, leg and aphasia and
hemianopsia also occur(4).

The diagnosis of ICH is done by a series of
neuroimaging techniques. Cranial Non-contrast computed
tomography(CT) is having higher sensitivity and is first
choice of imaging technique for evaluating hemorrhages(5),
however sometimes hemorrhages are not apparent on the
CT that is why radiologists recommend magnetic
resonance imaging (MRI) (T2 and proton weighted
sequences) that helps in exact detection and diagnosis of
type and location of ICH(6). A study done by Fiebach et al
showed 100% sensitivity of MRI(7). Some previous studies
have also reported the efficacy of MRI. T1 andT2 weighted
MRI pulse sequences have higher sensitivity in the
diagnosis of acute and chronic hemorrhages.(8)

The management of ICH requires several
therapies(9). According to international surgical trials in
intracerebral hemorrhages the with superficial hemorrhage
( distance to the surface of cortex of less than 1cm) should
be treated surgically, while small hemorrhages with no
neurological deficits should not be treated surgically(10,
11). Patients with low glasgow coma scale(GCS) less than
7 should be treated surgically. Some of surgical therapies
are open craniotomy and evacuation of hematoma,
computed tomography guided stereotaxy, endoscopic
evacuation of hematoma(12, 13).

Despite of the fact that intracerebral hemorrhages are
alarming situations yet its detection on time and evaluation
of consequences is crucial. Therefore, there was dire need
to conduct a study that compare the neuroimaging
techniques(MRI and CT scan) for detection of ICH in order
to reduce its worst consequences.

METHODOLOGY

A comparative study was conducted in the stroke center of
Mohiuddin Islamic Teaching Hospital Mirpur, AJK for period
of six months from 15t August, 2020 to 315January, 2021.
An ethical approval was taken from the research ethical
review committee of the hospital. A total of 20 patients of
both genders with age of 25 years and onward with
intracerebral hemorrhage who underwent MRI following CT
in the first 6 hours of onset and last known well time and
admission in stroke center were included in the study.
Patients presenting with coma, pacemaker, symptoms of
subarachnoid hemorrhage, other contraindications to MRI,
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initiation of thrombolytics, anticoagulants and
cardiorespiratory distress were excluded from the study.
Imaging parameters: The MRIs(T2 gradient recalled echo,
GRE) were performed on 1.5T scanners equipped with
echoplanar imaging capability. The scanners used
following pulse sequences. 7mm slice thickness (T2, GRE),
repetition time of 800 Ms. Flip angle of 30 degree (GRE)
acquisition matrix of 256x192(GRE).

The CT scans were performed with fourth generation
scanner such as high-speed advantage scanner. The
images were obtained by orbito-metal plane with 5mm of
thickness for examination.

The order of the films was randomized and differed
for each scan (MRl and CT Scan), both the scans were
performed on different days in order to avoid confusion for
the investigator. A panel of 4 readers (2 neuroradiologists,
2 neurologists) were decided to analyze the films and
decide that which scan has provided more accurate
diagnosis. The panel was blinded to the clinical information
and all patients’ identifiers.

Follow up duration: The follow up time duration for both
the scans was 24 hours to 48hours.

Statistical tests: The Mc-Nemar test was used to
determine the comparison between MRI and CT on
contingency table. While the interrater reliability was
checked by K-statistics with the confidence interval of 95%
and 5% of margin of error.

RESULTS

The study recruited a total of 25 patients, as per inclusion
criteria 20 patients having acute ICH were enrolled in the
study. The panel of 4 reader identified each and every scan
with care and experience. The patients had follow-up of
MRI and CT for 24hr to 48hr. The mean age of the
participants was 53.26+2.45. The frequency of the male
participants was 13(65%) and that of female was 7(35%).
All cases were of acute ICH 20(100%).

The number of positive cases on MRI and CT scan
was 17, while the frequency of positive cases on MRI and
negative on CT scan was 3 with the p- value of less than
0.001 and a confidence interval of 95%. (See table 1 for
details). The interrater reliability for acute ICH on MRI is
from 0.72 to 0.80 on k statistics. The interrater reliability for
acute ICH on CT is from 0.83 to 0.92.

Table 1: Showing the comparison of positive and negative cases ofMRI and CT scan

Acute ICH CT + CT - Total P-value
MRI + 17(85%) 3(15%) 20(100%) <0.001
MRI - 0 0 0
DISCUSSION positive cases of intracerebral hemorrhages which were not

A number of neurological imaging techniques are available
for the evaluation of extent of intracerebral
hemorrhage(14). However, MRl and CT have its own
importance among all. Though the CT scan is having better
reliability in detecting hemorrhages but when it comes to
MRI the reproducibility of it is excellent in detection of
different kind of hemorrhages(15, 16).

The aim of the current study was to compare MRI and
CT for acute intracerebral hemorrhage. the study included
only 20 patients (10 male and 10 female) that have
undergone MRI followed by CT within 6 hours of onset. The
results of the study shown that MRI (T2 GRE) was more
accurate in detecting hemorrhage.

The results of the Arnould et al were similar to the
current study in which MRI (T2 GRE) was found to be more
accurate and had higher reproducibility than CT scan. This
accuracy is due to the paramagnetic effect of
methemoglobin and deoxyhemoglobin that allows detection
of blood as hypo intensity within ischemic field(17).

The study of P. Renou et also showed that MRI (T2
GRE ) was more accurate than CT scan in detecting
hemorrhagic transformations.The non-contrast CT is
considered as gold standard for detecting intracerebral
hemorrhages but in the study of P.Renou the CT had poor
to moderate reliability in bleeding detection while T2 GRE
had excellent reproducibility, their study findings were
concordant to the present study in which MRI showed more
accuracy in detection of ICH(18).

Another study conducted by Chelsea et al on the
comparison of MRI and CT in detection of any type of
hemorrhage showed that MRI(DWI, T2 GRE) had
identified hemorrhages accurately than non-contrast CT,
which was inline to the present study. Their study showed 4

apparent on CT(19).

The study of Rajiv Gupta et al showed contrast results
to the current study in which he has identified the worth of
CT scan over any other neuroimaging technique. Rajiv
further said that unenhanced CT is the standard of care for
the detection of intracerebral hemorrhages after
intraarterial therapy(20).

Almost all the literature found were in the favor of use
of MRI for detecting ICH rather than CT scan. Many
neuroradiologists recommend MRI as a choice of detection
tool for evaluating any type of hemorrhages.

CONCLUSION

The study concluded that the findings of MRI scan were
more accurate than CT in the detection of acute
intracerebral hemorrhage.
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