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ABSTRACT

Diffusion weighted MR imaging is a gold standard technique to evaluate cerebrovascular insult in brain. Help to assess
the initial stroke, predict future outcomes and help to diagnosis the ischemic stroke, DWI helps to distinguish between
strokes from stroke mimics; DWI ADC shows the stroke on minute onset. Qualitative study was carried out to assess the
role of DWI in evaluation of cerebrovascular insult in brain. We searched PubMed and researchgate with relevant title
topic and reviewed 40 studies. In which some studies show that DWI has positive result to identify the stroke. This review
article provide brief information about the DWI result in the evaluation of stroke. DWI has positive result to identify the
stroke, gives useful information help to plan the treatment but DWI fails to show posterior circulation ischemic, this
study also shows that MRI modality has better sensitivity than CT. DWI MR has become valuable technique in the field of
cerebrovascular insult or to other brain pathologies. DW MRI has ability to detect stroke within minutes after onset,
helps to diagnosis the ischemic stroke. DWI allows the pain free evaluation of stroke provides useful information, helps to
plan treatment, diagnosis; it is useful in the initial few hours of the ischemic insult helpful in differentiating acute, sub-
acute, and chronic infarcts. DWI MRl is a standard protocol for stroke patient.
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INTRODUCTION

MRI is an irreplaceable imaging technique in radiology department. MRI is progressively use because it
gives beneficial information by using non- ionizing radiation and also gives best detailed anatomical
images in any planes of the patient’s body and ability to depict complex (neuroanatomy). (1)

Diffusion weighted MR imaging is a golden technique that works on the diffusion random Brownian
motion in tissues while measuring the motion of fluid in DW MR Image (2). DWI with ADC mapping
undergo favorable outcomes for differentiating pathologies, identify the initial strokes, helps to assess
TIA, infarct and cerebrovascular diseases in brain (3). Two types of motion of fluid occur in brain,
isotropic and anisotropic. In anisotropic, fluid moves in any direction (4). Commonly the diffusion
weighted technique is obtained by spin echo with diffusion gradients, firstly, 90 degree radio frequency
pulse is given, then protons alignment takes place in the transverse zone, after that the signals are read
out with the increase or decrease standardized EPI trajectory. The depletion in signal can be associated to
the amount of diffusion that is happening in the tissue and how enough diffusion susceptibility the
diffusion gradient adds to the spin echo sequence (5) (6).

Frequently EPI DW is mostly used because of faster acquisition time with less motion artifacts. The
improvement in gradient technology allows the diffusion sensitivity without affecting the signal to noise
ratio, standard and higher b value provides the better image quality. Tissues with restricted diffusion
show hypo intense in ADC maps and bright on the trace images (7)

Stroke

Stroke is a cerebrovascular condition and a long term disability in human identify by the sudden onset of
symptoms. Stroke is a critical situation in which blood flow stops and stop providing oxygen to brain cells
(8). MRI has contributed a worldwide point of view on cerebrovascular pathology at the beginning of
stroke and all over subsequent stroke evolution (9). DW MRI Allow for the strong knowledge of stroke
pathophysiology, in case of hemorrhagic or ischemic in nature (10). Hemorrhagic stroke occurs because
of bleed in surrounding brain tissue common cause of this stroke is hypertension (11)and ischemic is
most common type of stroke and occurs because of clot in vessels ischemic stroke is classified into hyper
acute, subacute and chronic stroke . Most common symptoms of the stroke are numbness of the face,
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Weakness, difficulty in speaking visual disorder, severe headache. Earlier detection and treatment can
save the patients (12)(13).

METHODOLOGY
The qualitative study was carried out to assess the role of DWI in evaluation of cerebrovascular insult in
brain. We searched PubMed and Scopus, using the some search term “cerebrovascular insult” ‘stroke”
“Diffusion weighted imaging” “acute ischemic stroke”.
In review article Data was taken on the basis of age/sex, date and time of symptoms onset and on the
basis of clinical history. 40 numbers of articles was taken for this study. 40 out of 30 are mentioned in the
result.
Inclusion criteria

*  Sudden attack on brain clinically referred patient for MRI of the brain and were detected to have

stroke, TIA infarct and ischemic injury.
*  The imaging method should include MRI and DWI

RESULT

In this study, 30 out of 28 studies show that DWI has positive result to find the stroke and predict future
outcomes. In DWI, voxel with high diffusion appear hypo intense (e.g. cerebrospinal fluid) and voxel with
low diffusion appear hyper intense (e.g. acute stroke), shows that DWI is sensitive to hyper acute stroke,
other study shows that MRI DWI helps in therapeutic decision algorithms, predictor of clinical outcomes.
Two articles have shown that DWI negative in posterior circulation ischemic and fails to show small
stroke in brain stem clinicians are using DWI method for stroke evaluation but have possibility of DWI
negative in posterior circulation ischemia.

DWI ADC Parameter

Other article shows that DWI ADC can detect ischemic injury within minutes after onset shows the level of
restriction in the extracellular compartments, whereas other modalities fail to detect stroke injury after
for at least a few hours. Studies show that DWI helps to avoid misdiagnoses, helps to plan treatment,
shows hypoxic brain injury, allow one to differentiate cysts from abscesses.DWI detect very small
ischemic lesion due to high SNR and can differentiate between acute and chronic lesion.

DW MRI has higher accuracy to identify stroke

Two studies show that clinicians are using DWI MR Technique more than other modalities because it has
higher accuracy to predict stroke and other pathophysiological information with less risk with the
comparison of CT modality (356) pt. were taken in whom 217 had a final diagnosis of stroke, MRI had
83% accuracy (181 of 217; 78-88%) and CT had 26% accuracy ( 56 of 217; 20-30%) for the any acute
stroke in result MR DWI is more accurate for diagnosis of stroke (14).

EPI DWI is preferred for stroke

Two studies concluded that EPI DWI is most commonly used technique due to rapid readout acquisition
with less motion artifacts provides higher ADC value than other two sequences TSE and RESOLVE both
have good spatial resolution but have long acquisition time that's why EPI DWI is more preferable .
Diagnosis of acute ischemic stroke

Four article shows the diagnosis of stroke depends on the clinical imaging. In which MR DWTI has ability to
differentiate between strokes from stroke mimics. Recent improvement in MR has increased the accuracy
to detect ischemic lesion, appear hyper intense on DWI and hypo intense in ADC maps within initial
minutes of stroke onset. Early detection of stroke and treatment can save the patient’s life.

DISCUSSION

DWI is a standard technique for detection of stroke provides knowledge and gives physiological
information about diseases; this technique is sensitive to early ischemic stroke (15). Most of the studies
show that DWI has positive result to identify stroke and helps to diagnose the stroke (16). Improvement
in MR gradients and field increased the diffusion sensitivity without significant loss of SNR is now
practicable. Most of the studies show that High B value DWI offered more detection rate in hyper
ischemic stroke (17). Beyond stroke DWI also identifies the brain tumors, epilepsy, trauma and infection,
DWI is sensitive for detection of infection (18). There is a technique (TSE) Turbo spin echo DWI and
RESOLVE with better spatial resolution than (EPI) Echo planer imaging DWI but both technique have one
disadvantage long acquisition time than EPI that’s why EPI is still a standard choice for brain imaging
because of rapid readout method but have some limitations has low spatial resolution and relatively thick
selection . RESOLVE sequence is useful for evaluation of small structure like (spinal cord & orbit). T2 and
FLAIR sequence are less sensitive in first few hours (7)(19) (20).
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DWI predicts short term stroke risk and also uses to define the ischemic core. MR has higher accuracy to
find pathologies, reduce risk and give more information than other modalities. In ischemia (21) DW
images clearly show stroke onset area, region of the stroke. Patient with minor stroke usually have small
infarct on neuroimaging (9). Stroke is one of the most critical situation in medical field in which imaging
plays a major role to identify the stroke .The event of stroke is sudden and incapacitating but with the
help of DWI ADC clinicians can see the restriction and plan the treatment (22) (8).DWI has ability to
identify quickly moving in the ratio of extracellular to intracellular water content in the brain help to
distinguish between strokes from stroke mimics (23).Fast MRI sequence reduces the examination time,
provide valuable information in terms of patient care (3).

Furthermore improvement in DWI technique can solve the DWI negative failure in brain. DWI ADC is the
most common parameter that detects ischemic injury within minutes after onset, other modality like CT
fails to detect stroke in initial hours (24) EPI has high sensitivity. Clinicians are using DWI MR due to its
greater sensitivity for stroke diagnosis, identify in the initial hours after onset, shows small lesion (7).
Stroke in posterior circulation is more commonly DWI negative than anterior circulation. DWI fails in
small stroke in brain stem (25). Two studies compared the imaging modality CT, MRI for the assessment
of early stroke in which both study performed with good equipment condition, both study shows that MRI
has more ability to detect the acute stroke (26). In one study 356 pts were taken in 164 of 356 detected
ischemic acute strokes and in CT 35 of 356 detected early stroke compared with clinical diagnosis MRI is
more preferable technique (14).

CONCLUSION

Imaging became the initial step to identify the cause of diseases, in which DWI MR has become valuable
technique in the field of cerebrovascular insult or to other brain Pathologies. DW MRI has ability to detect
stroke within minutes after onset, helps to diagnosis the ischemic stroke, MRI detect ischemic lesion in
acute ischemic stroke patient. DWI allows the pain free evaluation of stroke provides useful information,
helps to plan treatment, diagnosis. With this review article a better understanding of DWI MRI in
evaluation of cerebrovascular insult. It is useful in the initial few hours of the ischemic insult helpful in
differentiating acute, sub-acute, chronic infarcts. DWI MRl is a standard protocol for stroke patient.
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