
Utility of DWI as a Problem-Solving Sequence in Brain MRI

DWI Positive 

Ischemic 
Stroke

Look for wedge-
shaped restriction in 
a vascular territory

Cytotoxic edema 
leads to trapped 
intracellular fluid  
Diffusion restriction

Abscess

DWI is excellent to 
differentiate 
abscess vs tumor

Pyogenic abscess 
contains purulent 
material

Diffusion restriction 

Pyogenic abscess 
will be light bulb 
br ight on DWI

Abscess may also 
have dual rim on 
T2 or SWI from 
granulation tissue

Hematoma

RBCs trapped in 
serum and fibrin

Diffusion restriction

Hypercellular 
Tumor

Densely packed cells 
t rap extracellular 
fluid

Diffusion restriction

Demyelination

High signal on DWI 
is predominantly 
due to T2 shine 
through

Look for 
hyperdensity on CT 
as a give away for 
hematoma

Helpful hints on MR: 
Rim of high signal on 
T1 and hypointensity 
on SWI

Chronic hematoma 
may NOT restrict

Typically, mildly 
bright on DWI 

Lymphoma and 
medulloblastoma 
often centrally 
restrict and are 
dense on CT

Glioblastoma may 
show eccentric or 
nodular restriction 
around necrosis

Tissue becomes 
more like free 
water with myelin 
break down

True restriction 
may be seen in 
acute plaque at 
the leading edge

True restriction may 
be due to cytotoxic 
edema, myelin 
fragments & reduced 
fiber tract 
organization

Background: Diffusion weighted imaging uses varying gradient strengths in order to 

dephase the imaged tissue resulting in decreased signal return. The further water 

moves (diffuses) the more it will be dephased. Therefore, water molecules that are 

trapped will have less exposure to the varying gradient strengths allowing them to 

maintain a relatively elevated signal. Different disease processes display different 

mechanisms responsible for restricted diffusion, including cytotoxic edema, 

hypercellularity, viscous fluid, demyelination, etc. While all these mechanisms can lead 

to restricted diffusion, there are characteristic patterns which can be invaluable when 

making a diagnosis.

Learning Point/Conclusion: Although there is overlap, there are also 

specific patterns of restricted diffusion. Familiarity with these patterns along with 

the patient specific clinical information will aid in the formation of a focused 

differential.

Bonus DWI tip: Use the DWI to pick up subtle scalp/skull 

metastases easily missed on other sequences.

Some bonus causes of 
diffusion restriction:

Encephalitis (Herpes)

Creutzfeldt-Jakob
disease

Seizure
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Epidermoid 
Cyst 

Tightly organized 
epithelial layers

Diffusion restriction

Light bulb bright 
restriction is helpful 
to differentiate 
epidermoid vs 
arachnoid cyst

Although DWI is very 
bright, ADC tends to 
be s imilar to brain 
parenchyma (possibly 
from movement 
between layers)
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