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Abstract Background: Magnetic resonance imaging (MRI) is generally considered better than computed tomography (CT) for the

diagnosis of Cerebral lesions but this belief has never been substantiated for the full range of patients in whom this
diagnosis is suspected Aims and Objectives: To study of CT and MRI-Head for the Detection Acute Cerebral
Haemorrhage. Methodology: After approval of institutional ethical committee this cross-sectional study carried out in
the patients with suspected of intracranial bleeding at tertiary health center during the two year period i.e. January 2015 to
January 2017 referred to the Radiology department of the tertiary health care centre. The details of information clinical
history age was noted. All the patients gone through the investigations like MRI and CT consequently. Analyzed by Chi-
square test calculated by SPSS 19 version software. Result: The majority of the patients were in the age group of >60 i.e.
57.5% followed by 50-60 were 22.5%, 40-50-13%, 30-40-6%, 20-30 -1%. The majority of the patients were Males i.e.
70.50% and Females were 29.50. For any Haemorrhage MRI positive in 71 ( 35.50%) and CT in 32 (16.00%) this
difference is significant (P<0.0001,X?=47.73, df=1), For Acute haemorrhage MRI positive in 47 (23.50%) and CT in 9
(4.50%) but the difference is not significant ( P>0.75, X>=0.09, df=1), For Chronic haemorrhage CT positive in
28(14.00%) cases and in MRI 23 (11.50%) the difference is statistically significant (P<0.0001,X?=121.8, df=1).
Conclusions: It can be concluded from our study that MRI was superior to CT in the diagnosis of all types and equal in
acute but less superior CT in the diagnosis of chronic haemorrhage.
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various other nonvascular disorders. The ideal imaging
modality for assessment of patients with acute stroke
should accurately detect both cerebral ischaemia and
intracranial haemorrhage, and discriminate cerebro
vascular causes from other causes. CT is the most
common imaging modality used to assess patients with
suspected stroke. This method is widely available, fast,
easy, and less expensive than MRI. However, although
CT is sensitive to acute intracranial haemorrhage, it is not
sensitive to acute ischaemic stroke. Studies suggest that
CT is insufficiently sensitive for the diagnosis of acute
ischaemia, is subject to substantial inter-rater variability
in interpretation, and might not be better than MRI for
detection of acute intracranial haemorrhage.'* MRI off
ers advantages for the assessment of acute stroke.
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INTRODUCTION

Magnetic resonance imaging (MRI) is generally

considered better than computed tomography (CT) for the

diagnosis of Cerebral lesions but this belief has never
been substantiated for the full range of patients in whom
this diagnosis is suspected. Patients who present to the
emergency room with stroke-like symptoms might have
cerebrovascular disease (ischemic or hemorrhagic) or

Changes of acute ischaemic injury are detectable sooner
with MRI than with CT, especially with diffusion
weighted imaging, and ischaemic stroke diagnosis with
MRI has greater interobserver and intraobserver
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reliability than CT, even in readers with little

. 5-8
experience.

MATERIAL AND METHODS

After approval of institutional ethical committee this
cross-sectional study carried out in the patients with
suspected of intracranial bleeding at tertiary health center
during the two year period i.e. January 2015 to January
2017 referred to the Radiology department of the tertiary
health care centre. The details of information clinical
history age was noted. All the patients gone through the
investigations like MRI and CT consequently. The initial
diagnosis in each case by two different radiologists
separately and at the end all diagnosis by Panel of four
radiologist at the same time. The detection of All, Acute,
Chronic haemorrhage by CT and MRI; was analyzed by
Chi-square test calculated by SPSS 19 version software.

RESULT
Table 1: Age wise distribution of the Patients

Age No. Percentage

20-30 2 1

30-40 12 6

40-50 26 13

50-60 45 225
>60 115 57.5

Total 200 100

The majority of the patients were in the age group of >60
ie. 57.5% followed by 50-60 were 22.5%, 40-50-13%,
30-40-6%, 20-30 -1%.

Table 2: Sex wise distribution of the patients

Sex No. Percentage
Male 141 70.50
Female 59 29.50
Total 200 100

The majority of the patients were Males i.e. 70.50% and
Females were 29.50.

Table 3: Paired proportion analysis of CT versus MRI for the
diagnosis of cerebral Haemorrhage

MRI 9} P-value
Any Haemorrhage Positive  Negative

Positive 29 42 . )

Negative 3 126 P<0.0001,X"=47.73,df=1
Acute Haemorrhage

Positive 2 45 2 )

Negative 7 146 P>0.75, X"=0.09,df=1
Chronic Haemorrhage

Positive 21 2 R

<0. =121.8.df=
Negative 7 170 P<0.0001,X"=121.8,df=1

For any Haemorrhage MRI positive in 71 ( 35.50%) and
CT in 32 (16.00%) this difference is significant
(P<0.0001,X2=47.73,df=1), For Acute haemorrhage MRI
positive in 47 (23.50%) and CT in 9 (4.50%) but the
difference is not significant ( P>0.75, X*=0.09,df=1), For
Chronic haemorrhage CT positive in 28(14.00%) cases
and in MRI 23(11.50%) the difference is statistically
significant (P<0.0001,X’=121.8,df=1).

Figure 1

DISCUSSION

Intracranial haemorrhage (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’. Trauma is the most common cause
of ICH, and CT of the head is the initial workup
performed to evaluate the extent of acute traumatic brain
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Figure 2

injurylo. MRI is increasingly being performed in the
emergency department for the evaluation of traumatic
brain injury, and MRI has been shown to be more
sensitive than CT in the detection of small foci of
intracranial haemorrhage or axonal injurle'B.MRI is less
commonly performed acutely for the evaluation of
traumatic SAH, which is typically evaluated by CT.
However, MRI has an excellent sensitivity for the
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detection of acute ICH, and traumatic SAH may be
identified as hyperintense signal abnormality overlying
the cerebral sulci on Fluid Inversion Attenuation
Recovery  (FLAIR) sequences or  hypointense
susceptibility blooming on Gradient-Echo (GRE) or
susceptibility-weighted imaging (SWI) sequences' . In
our study we have found that For any Haemorrhage MRI
positive in 71 ( 35.50%) and CT in 32 (16.00%) this
difference is significant (P<O.OOO1,X2=47.73,df=1), For
Acute haemorrhage MRI positive in 47 (23.50%) and CT
in 9 (4.50%) but the difference is not significant ( P>0.75,
X?=0.09,df=1), For Chronic haemorrhage CT positive in
28(14.00%) cases and in MRI 23(11.50%) the difference
is statistically significant (P<0.0001,X*=121.8,df=1).
These findings are similar to Julio A Chalela'® they found
in 356 patients, 217 of whom had a final clinical
diagnosis of acute stroke, were assessed. MRI detected
acute stroke (ischaemic or haemorrhagic), acute
ischaemic stroke, and chronic haemorrhage more
frequently than did CT (p for all comparisons). MRI was
similar to CT for the detection of acute intracranial
haemorrhage. MRI detected acute ischaemic stroke in 164
of 356 patients (46%; 95% CI 41-51%), compared with
CT in 35 of 356 patients (10%; 7-14%). In the subset of
patients scanned within 3 h of symptom onset, MRI
detected acute ischaemic stroke in 41 of 90 patients (46%;
35-56%); CT in 6 of 90 (7%; 3—-14%). Relative to the
final clinical diagnosis, MRI had a sensitivity of 83%
(181 of 217; 78-88%) and CT of 26% (56 of 217; 20—
32%) for the diagnosis of any acute stroke. Also with
Chelsea S. Kidwell' they found the diagnosis of any
haemorrhage, MRI was positive in 71 patients with CT
positive in 29 (P<.001). For the diagnosis of acute
haemorrhage, MRI and CT were equivalent (96%
concordance). Acute haemorrhage was diagnosed in 25
patients on both MRI and CT. In 4 other patients, acute
haemorrhage was present on MRI but not on the
corresponding CT—each of these 4 cases was interpreted
as hemorrhagic transformation of an ischemic infarct. In 3
patients, regions interpreted as acute haemorrhage on CT
were interpreted as chronic haemorrhage on MRI In 1
patient, subarachnoid haemorrhage was diagnosed on CT
but not on MRI. In 49 patients, chronic haemorrhage,
most often microbleeds, was visualized on MRI but not
on CT. But in our study the superiority of MRI was less
as compared to CT for the diagnosis of Chronic
haemorrhage this could be difference in the experts, skill
and ease of detections of haemorrhage and also difference
in the quality of images produced by different machines
in other settings.
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CONCLUSIONS

It can be concluded from our study that MRI was superior
to CT in the diagnosis of all types and equal in acute but
less superior CT in the diagnosis of chronic haemorrhage.

REFERENCES

1. Fiebach JB, Schellinger PD, Gass A, et al. Stroke
magnetic resonance imaging is accurate in hyperacute
intracerebral haemorrhage: a multicenter study on the
validity of stroke imaging. Stroke 2004; 35: 502—06.

2. Grotta JC, Chiu D, Lu M, et al. Agreement and
variability in the interpretation of early CT changes in
stroke patients qualifying for intravenous rtPA therapy.
Stroke 1999; 30: 1528-33.

3. Kidwell CS, Chalela JA, Saver JL, et al. Comparison of
MRI and CT for detection of acute intracerebral
haemorrhage. JAMA 2004; 292: 1823-30.

4. Wardlaw JM, Mielke O. Early signs of brain infarction at
CT: observer reliability and outcome after thrombolytic
treatment- systematic review. Radiology 2005; 235: 444—
53.

5. Warach S, Gaa J, Siewert B, Wielopolski P, Edelman
RR. Acute human stroke studied by whole brain echo
planar diff usionweighted magnetic resonance imaging.
Ann Neurol 1995; 37: 231-41.

6. Mohr JP, Biller J, Hilal SK, et al. Magnetic resonance
versus computed tomographic imaging in acute stroke.
Stroke 1995; 26: 807-12.

7.  Bryan RN, Levy LM, Whitlow WD, Killian JM, Preziosi
TJ, Rosario JA. Diagnosis of acute cerebral infarction:
comparison of CT and MR imaging. AJNR Am J
Neuroradiol 1991; 12: 611-20.

8. Fiebach JB, Schellinger PD, Jansen O, et al. CT and diff
usionweighted MR imaging in randomized order: diff
usion-weighted imaging results in higher accuracy and
lower interrater variability in the diagnosis of hyperacute
ischemic stroke. Stroke 2002; 33: 2206-10.

9. 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.

10. Shetty VS, Reis MN, Aulino JM, Berger KL, Broder J,
Choudhri AF, et al. ACR appropriateness criteria head
trauma. J Am Coll Radiol 2016; 13:668-679.

11. Orrison WW, Gentry LR, Stimac GK, Tarrel RM,
Espinosa MC, Cobb LC. Blinded comparison of cranial
CT and MR in closed head injury evaluation. AINR Am J
Neuroradiol 1994; 15:351-356.

12. Lee H, Wintermark M, Gean AD, Ghajar J, Manley GT,
Mukherjee P. Focal lesions in acute mild traumatic brain
injury and neurocognitive outcome: CT versus 3T MRI. J
Neurotrauma2008; 25:1049-1056.

13. Altmeyer W, Steven A, Gutierrez J. Use of magnetic

resonance in the evaluation of cranial
trauma. MagnReson Imaging Clin N Am 2016; 24:305—
323.

14. Da Rocha AJ, da Silva CJ, Gama HP, Baccin CE, Braga
FT, Cesare Fde A, et al. Comparison of magnetic
resonance imaging sequences with computed tomography

2017



International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 24, Issue 2, 2017 pp 33-36

15.

to detect low-grade subarachnoid haemorrhage: role of
fluid-attenuated inversion recovery sequence.J Comput
Assist Tomogr 2006; 30:295-303.

Shimoda M, Hoshikawa K, Shiramizu H, Oda S,
Matsumae M. Problems with diagnosis by fluid-
attenuated inversion recovery magnetic resonance
imaging in patients with acute aneurysmal subarachnoid
haemorrhage. Neurol Med Chir (Tokyo)2010; 50:530—
537.

16.

17.

International Journal of Recent Trends in Science And Technology, ISSN 2277-2812 E-ISSN 2249-8109, Volume 24, Issue 2, 2017

Julio A Chalela, Chelsea S Kidwell, Lauren M Nentwich
et al. Magnetic resonance imaging and computed
tomography in emergency assessment of patients with
suspected acute stroke: a prospective comparison. Lancet
2007; 369: 293-98

Chelsea S. Kidwell, Julio A.Chalela, Jeffrey L. Saver.
Comparison of MRI and CT for Detection of Acute
Intracerebral Haemorrhage. (Reprinted) JAMA, October
20, 2004; 292(15):1823-1829.

Page 36



