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ABSTRACT 

Objective: To evaluate the diagnostic accuracy of diffusion –weighted magnetic resonance (MR) imaging 

performed within 6 hours of the onset of stroke symptoms 

Study Design: Cross sectional study. 

Place and Duration of Study: This study was conducted at the Department of Radiology Nishtar Medical College 

& Hospital Multan from August, 2010 to August, 2011. 

Patients and Methods: Diffusion weighted MR imaging, along with conventional MR imaging performed in 36 

patients who presented with acute stroke like symptoms within 6 hours of onset of symptoms. Diagnosis was noted. 

Patients admitted in medical ward. Follow up MR was performed after one weak. Findings compared with initial 

scan. Diffusion weighted MR and conventional MR diagnosis was compared with final clinical diagnosis. 

Sensitivities and specificities of diffusion weighted and conventional MR imaging (FLAIR, T2-w) noted comparing 

with final clinical diagnosis 

Results: Diffusion weighted MR imaging indicated stroke in 30 patients, all of whom had a final diagnosis of acute 

stroke Diffusion weighted images were negative in six patients, all of whom had a final clinical diagnosis other than 

stroke (100% sensitivity ,100% specificity).FLAIR images detected infarcts in 25 patients within 6hours of onset of 

symptoms out of 30 patients having stroke on final diagnosis( 83% sensitivity,100% specificity).T2-w images 

detected infarcts in 22 patients on initial scan with sensitivity of 73% and specificity of 100%. 

Conclusion: Diffusion weighted MR imaging is highly accurate for diagnosing acute ischemic stroke within 6 hours 

of symptoms onset and is superior to conventional MR imaging.  
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INTRODUCTION 

The advent of thrombolytic and neuro-protective agents 

has intensified the need for an accurate and timely 

diagnosis of acute ischemic brain injury. Efforts 

expended in the emergency department to gain optimal 

management of acute stroke during its earliest stages 

could be substantially improved   with accurate 

information about the presence or absence of ischemic 

brain injury1,2. 

During early evolution of cerebral infarction, computed 

tomography (CT) and conventional magnetic resonance 

(MR) imaging remain problematic. Diffusion-weighted 

MR imaging is very sensitive to an early 

pathophysiological process in cerebral infarction3. 

Cytotoxic edema, which is caused by the accumulation 

of intracellular water due to cell membrane damage 

minutes after onset of acute cerebral ischemia, causes a 

restriction of microscopic proton diffusion4,5. In 

diffusion–weighted MRI, this decrease in water 

diffusion is presumably reflected in a decrease of the 

apparent diffusion coefficient (ADC) on ADC trace 

maps, which is visualized as a hyperintensity on the 

diffusion weighted images (DWI).Previous studies 

showed that DWI is able to visualized cerebral ischemic 

changes within 5 minutes to 1 to 3 hours after onset of 

symptoms6. Other advantages of DWI are the low 

number of false negative investigations (5%), the clear 

discrimination between ischemic lesions and non 

ischemic brain, and the discrimination between acute 

and chronic ischemic lesions. With these features, DWI 

facilitates the determination of the type, site, and extent 

of cerebral ischemia at an early stage. This might help 

to predict the clinical outcome of stroke patient7-8. 

Recent studies showed that in the acute stage after 

stroke, DWI is more sensitive for early ischemic 

changes than T2-w MRI.However, other studies 

showed that both PD-w imaging and fluid attenuation 

inversion recovery (FLAIR) imaging are superior to 

T2-w imaging in the detection of acute ischemic 

lesions. Therefore, DWI should be compared with T2-w 

and FLAIR imaging as well. 

MATERIALS AND METHODS 

Study was conducted from August, 2010 to August 

2011 to compare the diagnostic accuracy of diffusion 

weighted magnetic resonance imaging with 

conventional magnetic resonance imaging in patients 
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with acute stroke presenting within 6 hours of onset of 

symptoms 

Total of 36 patients underwent emergency MRI with 

clinical suspicion of ischemic stroke for less than 6 

hours of stroke symptoms and in which emergency CT 

scan was negative for hemorrhage 

MRI was performed according to acute stroke 

departmental protocol with 1.5 Tesla clinical imaging 

system (Philips Medical System) .Multiplanner 

multiecho imaging was performed including 

conventional imaging (T1-w, T2-w and FLAIR) and 

diffusion weighted imaging.MR images were 

interpreted by senior consultant radiologist and 

diagnosis was recorded in every patient. 

Follow up MRI brain was performed after one week of 

symptoms and radiological diagnosis was also recorded 

Findings of initial MR imaging, follow up MR and 

clinical diagnosis were analyzed statistically to compare 

the accuracy of diffusion weighted imaging with 

conventional MR imaging taking clinical diagnosis as 

gold standard 

RESULTS 

From total of 36 patients, 20(55%) were male and 

16(45%) were females. The mean age was 55 years 

Out of 36 patients, who underwent for emergency MR 

imaging.DW-imaging detected ischemic lesions in 30 

patients that were confirmed on follow up MR scan and 

final clinical diagnosis showing 100 % sensitivity , 

specificity and diagnostic accuracy. Six patients out of 

36 showed alternate diagnosis both on MR imaging and 

on discharge   chart. 

Table NO.1: Comparison of DWI, T2-w and FLAIR 

imaging with clinical outcome (final diagnosis) 

(n=36) 

Imaging 

Findings 

Clinical outcome 

Stroke No Stroke 

Diffusion Weighted 

MR-imaging 

Stroke 30 0 

No Stroke 0 0 

FLAIR Imaging 

Stroke 25 0 

No Stroke 05 6 

T2-weighted Imaging 

Stroke 22 0 

No Stroke 08 6 

Note-The sensitivities and specificities were 100% 

and 100% for diffusion weighted MR imaging;83% 

and 100% for FLAIR imaging and 73% and 100% 

for T2-w MR imaging 

Flair imaging detected ischemic lesions in 25 patients 

on initial MR scans done within 6 hours of onset of 

symptoms showing sensitivity, specificity and 

diagnostic accuracy of 83%, 100% and 86% 

respectively. 

T2-w imaging detected ischemic lesions in 22 patients 

on initial MR imaging done within 6 hours of onset of 

symptoms showing sensitivity, specificity and 

diagnostic accuracy of 73%,100% and % respectively. 

 
T2-w image showing no ischemic lesion in a 55 yrs 

patient with an acute right sided hemiparesis within 

6hrs of onset of symptoms. (Fig-1) 

 
Diffusion weighted (DW) image showing 

hyperintensity along left MCA territory in a 55 yrs 

patient with an acute right sided hemiparesis within 

6hrs of symptoms onset.(Fig-2) 

DISCUSSION 

During one year period, we performed diffusion 

weighted MR imaging within 6 hours of symptoms 

onset in 36 patients who presented with a new 

neurological deficit of sufficient severity to require 

hospitalization. Diffusion weighted MR imaging 

enabled the accurate diagnosis of acute stroke in 30 

patients and helped exclude stroke in six. We found 
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diffusion weighted MR imaging to be significantly 

superior to conventional MR imaging (FLAIR and T2-

weighted imaging) in the diagnosis of hyperacute 

stroke9,10. 

Although there have been several studies about 

diffusion –weighted MR imaging of patient with acute 

stroke, this study is different in several important ways. 

The results of our investigation help confirm those of 

previous studies, which suggested the high sensitivity 

of diffusion –weighted imaging in acute cerebral 

infarction10-11. We evaluated all patients who presented 

emergently during 1 year of study period, were 

admitted because of their stroke like symptoms, and 

underwent diffusion weighted MR imaging in which 

patients were imaged within 6 hours of onset of stroke 

like symptoms. Our study provides comparison of 

diffusion weighted imaging with conventional MR 

imaging. 

Our findings suggest that diffusion weighted MR 

imaging has the potential to make another contribution 

to acute stroke management. A negative diffusion 

weighted image is highly accurate in the exclusion of 

most acute cerebral infarctions12.  The exception may 

be very small penetrator artery infarcts in the brain 

stem. The high accuracy of diffusion weighted MR 

imaging in excluding the probability of stroke could 

have a substantial effect on the treatment of patients 

who present with acute onset of stroke like symptoms. 

In many circumstances, a negative diffusion –weighted 

MR imaging may spare patients prolonged and health 

care resources and help ensure the likelihood that 

treatment regimens are appropriately matched to 

patients need13, 14. 

An area of great interest in acute stroke imaging is the 

appearance of transient ischemic attacks (TIA) at 

diffusion weighted imaging in six patients with a 

negative diffusion weighted MR image; transient 

ischemic attack was the final diagnosis. This suggest 

that diffusion weighted MR imaging is insensitive to 

transient ischemia, even though it may be sufficiently 

severe to produce symptoms15-16. 

Diffusion weighted MR imaging provides information 

that is fundamentally different than that available with 

CT or conventional MR imaging. In acute ischemic 

stroke, CT and conventional MR imaging demonstrate 

changes that are largely depended on same 

physiological parameter; an increase in tissue water. 

This results in hypoattenuation and loss of gray-white 

matter differentiation on CT scan and hyperintensity on 

T2w and FLAIR images. In distinction to these 

modalities, diffusion weighted MR imaging can depict 

Cytotoxic edema. This pathophysiological event occurs 

very early as adenosine triphosphate level decrease in 

ischemic brain, although this explanation for the high 

contrast signal abnormality observed in acute infarction 

at diffusion weighted imaging is somewhat 

controversial, all studies reported to date consistent 

with the presence of Cytotoxic edema as a significant 

contributing factor to the abnormal signal17,18. 

CONCLUSION  

In conclusion, we have found, under clinical 

circumstances that diffusion weighted MR imaging of 

the brain is highly accurate in the diagnosis of acute 

stroke and provides superior lesion contrast compared 

with that of CT and conventional MR imaging. Our 

results indicate that diffusion weighted MR imaging 

may have important role in the treatment of patients 

who presents with new onset of stroke like neurological 

deficit. 
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