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DIFFUSION WEIGHTED IMAGING

(DWI)







DIFFUSION WEIGHTED IMAGING (DWI)

• Normally water protons have the ability to diffuse 

extracellularly and loose signal. 

High intensity on DWI indicates restriction of the ability of 

water protons to diffuse extracellularly. 

Restricted diffusion is seen in

• Acute Infarction

• Abscess



INFARCTION

In recent years, diffusion-weighted (DW) imaging has been proven as 

the most sensitive MR imaging technique to diagnose hyperacute

cerebral infarction. The detection of acute ischemic lesions is based on 

alterations in motion of water molecules. It is a very sensitive 

technique,which is not significantly affected by patient motion. DW 

imaging of the brain can usually be accomplished in less than 2 minutes. 

The ischemic event results in restricted diffusion of the affected 

tissue,which can be seen as early as 30 minutes after ictus.



INFARCTION



HYPERACUTE INFARCTION (2 HOURS AFTER ONSET)



ACUTE INFARCTION (24 HOURS AFTER ONSET)



SUBACUTE INFARCTION (10 DAYS AFTER ONSET)



CHRONIC INFARCTION (10 MONTHS AFTER ONSET)























INFECTIOUS DISEASES

The imaging findings vary greatly depending on the organism 

causing the infection. Diffusion-weighted (DW) imaging is 

useful for diagnosis of infectious conditions of the brain by 

means of differentiating vasogenic edema from cytotoxic 

edema. DW imaging can also separate abscesses from cystic 

and necrotic tumors.



INFECTIOUS DISEASES

The early phase of the brain abscess has a homogeneous, 

bright signal on DW imaging associated with decreased 

apparent diffusion coefficient (ADC). On follow-up DW 

imaging, the chronic phase of an abscess can still show 

hyperintensity, but ADC values are partially increased. A 

possible explanation for the high signal on DW imaging is 

restriction of water mobility due to the high viscosity of 

coagulative necrosis and the hypercellularity of polynucleated

neutrophils in the pus.



CHRONIC STREPTOCOCCAL BRAIN ABSCESS



SEPTIC EMBOLI FROM STAPHYLOCOCCUS 
ENDOCARDITIS



BRAIN ABSCESSES DUE TO GRAM-NEGATIVE
BACTERIA



LISTERIA MENINGOENCEPHALITIS









NEOPLASMS IN DWI









BRAIN METASTASIS FROM GI CARCINOMA



GLIOMAS

The signal intensity of gliomas on DW images is variable and 

depends mainly on their T2 and apparent diffusion coefficient 

(ADC) values. Thus, some gliomas are hyperintense on DW 

images with decreased ADC, which reflects a reduced volume 

of the extracellular space. Other gliomas have a normal or 

increased ADC, that is the DW signal is a T2 shinethrough

effect.



GLIOBLASTOMA MULTIFORME



GLIOBLASTOMA MULTIFORME





BRAIN EDEMA IN DWI

• Cytotoxic edema characteristically shows hyperintensity on 

DW images associated with decreased apparent diffusion 

coefficient (ADC).







CYTOTOXIC EDEMA



HYPOXIC ISCHEMIC ENCEPHALOPATHY
CYTOTOXIC EDEMA



INVERSION RECOVERY MODALITIES

•Short Tau Inversion Recovery (STIR)

•Fluid Attenuated Inversion Recovery (FLAIR)



FLUID ATTENUATED INVERSION RECOVERY 

(FLAIR)



















BLOOD IN MRI





ACUTE TO EARLY SUBACUTE HEMORRHAGE



LATE SUBACUTE HEMORRHAGE
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(Early Subacute)



CAVERNOMA










