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ABSTRACT: INTRODUCTION: Stroke occurs due to impairment in blood supply to the brain, due to a 

hemorrhagic or ischemic insult. Acute/hyper acute stroke are difficult to detect on initial NECT. The 

characteristic changes when present are not prominent hence poorly detected on initial CT. The 

advent of MRI with DWI has greatly improved accuracy rates in detecting acute stroke. In spite of the 

benefits of MR over NECT, most patients with features of hyperacute / acute stroke are referred for 

NECT, as the initial modality of choice, since the awareness of MRI, in acute stroke during the golden 

hours has not been widely practiced. Hence this study is being conducted to create an awareness 

about the role of MRI in hyperacute/acute stroke in establishing a working protocol for referring 

consultants and to document the superiority of MRI over CT. STATEMENT OF THE PROBLEM: 

Patients with features of hyperacute/acute stroke are often not detected on initial NECT scans, due to 

defects in windowing and time taken for infarcts to show up on CT, resulting in inability to provide 

thrombolysis. PURPOSE OF THE STUDY: The study is a retrospective comparative study to establish 

the superiority of DWI over NECT in accurate detection of acute/hyperacute stroke and in creating 

awareness and formulating a working protocol for referring doctors. MATERIALS AND 

METHODOLOGY: 100 patients with features of stroke referred for CT and MRI imaging have been 

taken for the study. Patients subjected to CT were later referred for MR. The results obtained were 

subjected to radiological interpretation. INCLUSION CRITERIA: Patients referred for CT and MR with 

clinical features pertaining to acute/hyper acute stroke. EXCLUSION CRITERIA: Patients with 

imaging features discordant with acute stroke/hyper acute stroke. RESULTS: Of 100 patients only 20 

could be detected by initial CT, and the remaining 80 were detected by MR. CONCLUSION: The 

detection of acute/hyperacute stroke has always proved to be a diagnostic challenge both for the 

clinician and the radiologist, the use of DWI has greatly enhanced detection rates in acute/hyperacute 

stroke. Thus in a patient with acute/hyper acute stroke, it is highly recommended that DWI should be 

used as the initial modality for evaluation, since it aids in accurate detection. 

KEYWORDS: MRI-Magnetic Resonance Imaging, CT- Computed Tomography, DWI-Diffusion 

Weighted Image, Flair - Fluid Attenuated Inversion Recovery, GRE-Gradient Recalled Echo, ADC- 

Apparent Diffusion Coefficient, SAH- Sub Arachnoid Hemorrhage. 

 

ABBREVIATIONS: DWI: Diffusion weighted imaging; NECT: Non enhanced computed tomography; 

MR: Magnetic resonance imaging. 

 

INTRODUCTION: Accurate and prompt diagnosis of acute/hyper acute stroke is important as it can 

significantly influence patient mortality and morbidity. Stroke occurs due to impairment in the blood 

supply to the brain as a result of an ischaemic or haemorrhagic insult. In the past few decades, the 

number of elderly individuals with acute stroke has been steadily increasing.(1.2)  
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Neuroimaging has proved to play a pivotal role in diagnosis and treatment of 

hyperacute/acute stroke. CT findings are a wedge shaped hypodensity, with or without a hyperdense 

vessel, with loss of insular cortex.(3) These changes when present are subtle. The advent of MRI with 

diffusion-weighted imaging has greatly improved accuracy rates in detecting patients with 

hyperacute/acute stroke (73% sensitivity, 92-97% specificity).In spite of the documented added 

benefits of MRI over CT,(4,5,6) majority of patients in many urban cities suspected to have a stroke 

attack are still being referred for non-enhanced CT as the initial modality of choice. Hence this is a 

retrospective study, to create awareness about the role of MRI in hyperacute/acute stroke, to 

formulate a working protocol among referring consultants and budding doctors and to evaluate the 

superiority of MRI over CT in hyperacute/acute stroke. 

 

MATERIALS AND METHODOLOGY: CT and MRI images of 100 patients with clinical suspicion of 

acute/hyperacute stroke from CHETTINAD HOSPITAL AND RESEARCH INSTITUTE were included in 

the study. Patients were initially referred for CT imaging and later the same set of patients was 

referred for MR imaging. CT imaging was performed using a 6 slice PHILIPS scanner and a 128 slice 

INGENUITY CORE PHILIPS scanner.MR imaging was done using a 1.5 Tesla SIGNA GE HDxt MR 

scanner. The images obtained were subjected to radiological analysis and interpretation. 

 

Selection Criteria: 

Inclusion Criteria: Patients referred for imaging with clinical features pertaining to hyper-

acute/acute stroke. 

 

Exclusion Criteria: 

1. Patients with cerebral abscess. 

2. Patients with postictal paralysis. 

3. Patients with hypoglycaemic/hyperglycaemic states. 

4. Patients with metabolic encephalopathies. 

 

RESULTS: 100 patients with clinical suspicion of stroke were subjected to CT and MR imaging, out of 

which CT was able to detect 20 patients and the remaining 80 were picked up by MR imaging. 

Three radiologists with experience in CT and MR imaging were included in the study, the time 

taken for each radiologist to interpret a CT and MR and the number of infarcts detected by CT and MR 

were compared. 

Statistical analysis was carried out using the analysis of variance model (ANOVA), using the 

SPSS (Version-21) software. 
 

MODALITY MEAN TIME(Sec) SIGNIFICANCE 

CT 424.6 
.00137 

MRI 3.2 

Table 1 
 

Table 1: Denotes the time taken by the radiologists to interpret a CT and MR, wherein, the 

radiologist were able to detect the ischaemic changes more rapidly with MR than CT, with statistical 

analysis revealing a highly significant P value. 
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MODALITY Percentage of infarcts detected SIGNIFICANCE 

CT 77.4  

.00296 MRI 93.8 

Table 2 

 

Table 2: Denotes the percentage of infarcts detected by CT and MR, wherein MR was able to 

detect more number of acute infarcts than CT, with statistical analysis showing a significant P value. 

 

 
 

DISCUSSION: Given the restrictive time window for thrombolytic therapy, early diagnosis and 

management of acute stroke is vital in reducing mortality and morbidity in affected patients. 

MR imaging play an important role in improving patient survival rates by prompt diagnosis if 

identified within 3 hours of onset of symptoms.(7) 

The results of the present study have revealed that MR imaging is superior to CT in detection 

of hyperacute/acute ischaemic stroke lesions, especially using the diffusion weighted imaging 

sequence. Tobi Pledger in the year, 1986, has reported the importance of DW imaging in detecting 

hyperacute/acute stroke lesions. DW imaging is based on the Brownian principle of random 

movement of water molecules. In case of a hyperacute/acute stroke lesion there is restriction of 

movement of water molecules and hence these areas are identified as bright signal intensities 

instantly on MR imaging. Diffusion weighted imaging in conjunction with ADC mapping can also be 

done to calculate the age of infarcts accurately. 

The results of the present study are comparable with the studies done by K. J. Van Everdingen 

MD et al in which the role of DW sequence in acute stroke has been emphasized.(8) 

Studies done by several authors have also revealed the importance of DW imaging in acute 

ischaemic strokes.(9,10,11) 

Apart from ischaemic strokes, haemorrhagic strokes account for about 20% of stroke attacks. 

Traditionally non contrast CT was considered as the gold standard for the diagnosis of haemorrhagic 

strokes, this is because of its widespread availability, ability to diagnose SAH better than MR and less 

time required for image acquisition. But since the last few years, there has been increasing evidence 

indicating the ability of new MRI sequences in detecting not only hyperacute ischaemic strokes but 

also haemorrhagic strokes and haemorrhagic transformations.(5,12,13, and 14) 
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MR imaging has also progressed from parenchymal to penumbral imaging with several 

advantages over CT such as its use in diffusion perfusion mismatch with which potentially 

salvageable tissue at risk (Penumbra), can be identified, which is very important in                            

thrombolysis,(9,15) and its inherent ability to diagnose posterior circulation strokes better than CT,(4) 

coupled with the absence of ionizing radiations. 

As with other radiological modalities MR has its limitations which include, long image 

acquisition times, lack of universal availability and high cost factor. To hasten imaging speeds, newer 

MR imaging techniques are being developed such as combining EPI with Parallel imaging 

techniques.(16) The sensitivity encoding technique (SENSE) is also being currently evaluated through 

which parenchymal and vascular comprise can be interpreted rapidly.(17) Using these techniques it is 

possible to achieve a comprehensive stroke protocol that includes Diffusion weighted imaging(DWI), 

FLAIR, GRE, MR-Angiogram and MR-Perfusion imaging within a time interval of 6 minutes, thus 

equalling the time taken for a CT stroke protocol.(16) 

In view of availability, Inspite of conventional CT being widely available, the availability of 

multimodality CT scanners is limited resulting in many infarcts being missed on initial CT and though 

CT appears to be cost-effective in short term, “additional data are needed before the long term cost 

effectiveness is ascertained”.(18) 

With advances in imaging technology, techniques such as functional state resting MRI using 

the blood oxygenation level dependent signals (BOLD) can also be used to identify perfusion defects 

without the need for contrast administration.(19) Special sequences such as MR-Spectroscopy can also 

play a role in acute stroke where an elevated lactated level can represent an ischaemic zone at risk of 

infarction.(20) 

The main complication of an acute stroke is hemiparesis (85% of ischemic strokes), to 

prevent this, an accurate and rapid diagnosis using MR imaging within the crucial period, is essential. 

 

CONCLUSION: From the study we postulate that MR imaging can be used as the initial modality of 

choice in patients with hyperacute/acute stroke since it provides all the necessary and relevant 

diagnostic information. 
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