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Abstract

Diffusion weighted imaging {DWI }is an Magnetic Rasance imaging (MRI) technique in which microscopater motion is responsible for the
contrast within the image. The aim of the curréntlg was to assess the accuracy and sensitivigpiof lattice relaxation time (T1), spin- spin
relaxation time (T2), Flair and Diffusion MR teclynies in the diagnosing of the stroke, carried @afdona specialist hospital in Khartoum, 25
MRI brain images were selected (13 male and 12 [Bmdth the age range 40-89 who were diagnosedcelily as stroke. MRI was performed
with the T1, T2, Flair and were additionally evakdwith diffusion-weighted techniques. one Radidbwas chosen to avoid intra-experience
variation. The main results of this study were fibtimat, (DWI) and T2 weighted images techniquesdiatlar accuracy of 100%and sensitivity
of 71.4% in diagnosing the stroke. MRI FLAIR teatumé had sensitivity of 68.75% and accuracy of 88%re T1 weighted images has the least
accuracy and sensitivity as 32%and 44.4 % respgtivalso study showed that the most affectedragge 50-59 years. The study concluded

that the diffusion and T2 weighted images are lyigieicurate for diagnosing stroke
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INTRODUCTION

Astroke is known medically as cerebrovascutaident
(CVA), it is the rapidly developing loss of brainrfction(s),
due to disturbance in the blood supply to the brama result,
the affected area of the brain is unable to fumgtihich might
result in an inability to move one or more limbsane side of
the body, inability to understand or formulate speeor an
inability to see in one side of the visual fiel&iris NR,
Muyderman H (September 2009). The traditional diédin of

stroke, devised by the World Health OrganizationH® in

the 1970s is a "neurological deficit of cerebrowdac cause
that persists beyond 24 hours or is interruptedidsth within
24 hours. (Donnan et al 2008)

available on standard T1l-and T2-weighted imagesst&ywing
hyper acute brain ischemia within minutes afteolsronset,
diffusion-weighted imaging has gained importance the
assessment of stroke, whereas CT or T2-weightedyema
become positive only after several, usually 5 droéirs after
stroke onset (Schaefer,Grant et al (2000). Seitgitiof
diffusion-weighted imaging in the detection of acitfarction
has amounted to 60% within 50 minutes and 100%imvigh
hours after symptom onset. .(Schaefer,Grant &04l() .

Although Conventional standard MRI Protocols is itimast
commonly performed, but it has many problems wltleeedisease
as stroke can be overlapped and not well demoadirab another
advanced technique should be applied to identiéy disease by
different presentations and intensities, so thdusiibn images

Strokes can be classified into two major categorieswere applied and attached to the basic protocoléntb out the

ischemic and hemorrhagic. The Ischemic stroke blaggbly to
part of the brain is decreased, leading to dysfanabf the brain
tissue in that area. There are four reasons wisyritight happen
:Thrombosis (obstruction of a blood vessel by ablolot forming
locally),Embolism (obstruction due to an embolusiirelsewhere
in the body. Systemic hypo perfusion (general des®en blood
supply, e.g., in shock) ,Venous thrombosis. ( Donegal 2008).
The Hemorrhagic stroke intracranial hemorrhage I t
accumulation of blood anywhere within the skull kauA
distinction is made between intra-axial hemorrhégeod inside
the brain) and extra-axial hemorrhage (blood ingfde skull but
outside the brain). Intra-axial hemorrhage is due
intraparenchymal hemorrhage or intra ventriculambehage
(blood in the ventricular system) ( Donnan et ah{h2008).

Diffusion weighted imaging (DWI) is an MRI technigjin
which microscopic water motion is responsible fhe tcontrast
within the image. DWI has assumed the role of aatale imaging
technique because it provides information thabis n
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accuracy of each to increase the diagnostic vaihis study will
enhance the application of conventional MRI andfudibn
techniques for diagnosis the stoke accuratelylistages.

The objectives of the current study was to charaete
the stroke using MR diffusion technique as genekgéctives
and to assess the stroke in T1, T2, Flair and Bifiu MR
Techniques,Correlate between basic brain sequerces
diffusion techniques for appearance of stroke aspecific
objectives .

MATERIAL AND METHODS

25 patients (13 male and 12 female) with the aggea
between (40-89 years) underwent MRI examinationghef
brain with suspected CVA, MRI was performed with
conventional sequences, and were additionally exatliwith
diffusion-weighted MRI .

Nineteen transverse sections (thickness, 5 mm;y&p,
mm) tilted along the orbitomeatal line and covering theole
supratentorial brain were imaged. Other imagingapeaters
were as follows: 4,000—6,000/103 (repetition timsemiecho
time msec); field of view, 260 mm; matrix size, 96128
interpolated to 256 x 256; and acquisition times26onds..

All MR investigations were performed on a 1.5-Thidal
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imaging system (Toshiba ,flex scan s 2411w-m ExtelaTable1: showed the age distribution in the study sample

Vantage Medical Systems) head Coils(NV SPDR).

For DWI, a multishot, spin-echo/echo planar imagin
sequence was used, with a pair of diffusion gradieantered
around a 180° pulse (TE, 140 ms; TR, 667 or 1200 2ns
averages; matrix size, 1283128; echo planar imafgicigr, 13
[13 readout gradients per TR]).To reduce motioifeants, the
head of the patient was supported with soft supgowedges
and straps. For the DWI scans, navigator echoes us&zd to
compensate for patient movements during the adupnsi

saturation are used. DWI scans were acquired wiftbsibn MRI Protocol Number o
gradients along each of the three principal axeth V@ diagnosed patients
differe_nt _b values_ (1000s/mmz2). Total studytime fibre Diffusion weighted images (DW
examination was minutes. Stroke 25

The data were collected and the analyzed using the Norma 0
simple frequency tables and the equations for tatiog the T1 weighted image
sensitivity and the accuracy of each technique Stroke 8
(Sensitivity=TP/TP+FN X100), and the accuracy was Norma 17
calculated (accuracy =TN+TP/TotalX100). The studgsw T2 weighted image
done at the period from August to December 2012, in Stroke 25
AlZaytona Specialist Hospital in Khartoum . Norma 0
RESULTS FLAIR images

The researchers utlized four MRI techniques as Stroke 22

variables ( DWI,T1,T2,FIAIR),to account for the beique that Normal 3

have high sensitivity and accuracy in diagnosis dtieke . The
study showed that the male was 52% of the samplerevthe
female was 48% of the study sample. Also that tkeeximum

affected age was the ages range between (50-58)yadr

Although all the patients were clinically diagnosesistroke , the
study showed different findings in each MRI protiscqothe

diffusion weighted images (DWI) diagnosed succdlséli the

Figure 1 showed the number of cases and percentagesin
the sample
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25 cases as well as the T2 weighted images, whereltAIR

technique diagnosed 22 cases out of 25 with anracguof

88% where 3 cases were diagnosed as normal, thetsmts
sensitivity is less than the DWI and T2 weightedt ttihey had
sensitivity of 71.4 with an accuracy of 100%.the Stbreless
efficacy in diagnosis the stroke where it was dbleliagnose
only 8 cases only out of 25 while the otherl7 casese not
diagnosed in this technique. Similar findings ttiet DWI was
found to have an accuracy of 100% was mentioned.byvan

Everdingen(1998)and Perkins CJ et al(2001).

Also the diagnosis and the appearance of the stimkeach
technique have been assessed, it was found that-Li#¢R
technique can diagnose the stroke for the patierits were
clinically diagnosed as stroke with sensitivityG#.75 % ,The T1
failed in the diagnosis most of the cases whed@gnosed only 8
cases with the sensitivity of 44.4% , T2 and DWtevipund to be
similar and they had the same degree of accuradigpgnosing

Class Male Fem ale Total
40-49 0 3 3
50-59 6 3 9
60-6¢ 1 4 5
70-79 5 2 7
80-8¢ il 0 il

Table 2: Showed the MRI protocolswith the positive and
negative findings as Stroke and normal in the study sample.

the Stroke (71% ).

The signal intensity as a factor that can be usetiagnose the
stroke had also been evaluated, it was found tiatstroke
should appear as hyper intense signal in DWI, FLAIR
weighted images, all the cases in DWI and T2 werssigned
with the standard signal intensity as hyper intewbkere only
22 cases out of 25 had gotten high signal andhisrreason the
FLAIR technique failed in diagnosis this 3 cases.

T1 failed in diagnosing the stroke , due to thdy@&cases out of
25 appear with hypo signal intense in the T1 waidht

CONCLUSION

The main findings of this study were: MRI Diffusion
(DWI) and T2 weighted images techniques had sinasitauracy of
100%and sensitivity of 71.4% in diagnosing the lsttoMRI
FLAIR Technique has sensitivity of 68.75% and aacyrof 88%

where T1 weighted images has the least accuracgemsitivity as
32%and 44.4 % in respectively. Diffusion weightethges
techniques with T2 were recommended for all sugukeas
stroke cases.

REFERENCES

1. Baird AE, Benfield A, Schlaug G, et al. Enlargemeifit
human cerebral ischemic lesion volumes measured by
diffusion-weighted magnetic resonance imaging. Ann
Neurol 1998; 41:581-589.

2. Catherine Westbrook 2003, Handbook of MRI Technjque
Second Edition.p.p publication house

3. Chelsea et al2010 Imaging of the Brain and Cerebral
Vasculature in Patients with Suspected Stroke: Athges
and Disadvantages of CT and MRI, Current Neurokgy
Neuroscience Reports 2006, 6:9-16.

4. Donnan GA, Fisher M, Macleod M, Davis SM 2008.
"Stroke". Lancet 371 (9624): 1612-23.




Asian J Med Radiol Res |Jul-Dec 2013 |Vol-1 | Issue- 2

Esteban JM, Cervera V: Perfusion CT and angio Cthen 12.

assessment of acute stroke.

46:705-715.

K.J. van et al(1998) Diffusion-Weighted Magnetic
Resonance Imaging in Acute StrokeStroke.29:1783179

Mohr JP, Biller J, Hilal SK, et al.: Magnetic resmte

Neuroradiology 2004,

versus computed tomographic imaging in acute strok4.

Stroke 1995, 26:807-812 .

M. A. Brown and R. C. Semelka 2003 Basic Principles
and Applications, Third Edition,pagel65-169.

N J Beauchamp et al (September 1998) MR diffusion
imaging in stroke imaging and therapeutics techmpglo
RadioGraphics S 1283.

10. Norman J.et al 1998MR Diffusion Imaging in Stroke:
Review and Controversis RadioGraphics 1998; 18:1269L7.

1283.

11. Nederkoorn PJ etal( 2003 )Duplex ultrasoundand
magnetic resonance angiography compared with Higitel8.

subtraction angiography in carotid artery stenosis.

13.

15.

O'Sullivan, Susan.B (2007). "Stroke". In O'Sulliy&B.,
and Schmitz, T.J.. Physical Rehabilitation. 5. &talphia:
F.A. Davis Company. p. 719.

et al(2001)) Fluid-attenuated inversion recgvand
diffusion- and perfusion-  weighted MRI abnormalities
in 117 consecutive patients with stroke symptoms.
Richard S. Snell (2006). Clinical neuroanatomy,e@.
Lippincott Williams & Wilkins, Philadelphia. pp. &#
485. ISBN 978 963 226 293 2.
Sims NR, Muyderman H (September 2009). "Mitochoadri
oxidative metabolism and cell death in stroke".dBimnica et
Biophysica Acta 1802 ,pages 80-91.

16. Sanelli et al 2004, The effect of varying user-sieldénput

parameters on quantitative values in CT perfusiapsn

Schlaug G, Siewert B, Benfield A, et al.: Time mof
the apparent diffusion coefficient (ADC) abnormalin
human stroke. Neurology 1997, 49:113-119.
Tadeusz W. Stadnik, etal(2003) Differential Diagaax
Bright Lesions on Diffusion-weighted MR Images.23,1




