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These MR images are from days 1 (12.5 h after symptom onset), 
5 and 30 following presentation of a 79-year-old man with recur-
rent episodes of left hemiplegia, and who on examination had the 
fi ndings of a right total anterior circulation infarct. Each column 
consists of images obtained using different MR techniques. From 
left to right:
• standard T2-weighted images (T2WI);
• three columns of images from diffusion imaging – the diffu-

sion weighted images (DWI) themselves, the apparent diffu-
sion coeffi cient (ADC) maps, and the calculated fractional 
anisotropy (FA);

• two columns of images related to perfusion – the relative re-
gional cerebral blood fl ow (rCBF) and the relative mean transit 
time (rMTT).

On T2WI (column 1), fl uid is high (bright) signal. While T2WI 
can be sensitive to early ischaemic stroke, as long as early injury 
results in increased fl uid (oedema) the injury is better appreci-
ated on T2 later (day 5). By day 30, however, the abnormality is 
smaller. This is because as fl uid is reabsorbed, the lesion becomes 
both smaller and less hyperintense. In some patients, the lesion 
may almost disappear (‘fogging’) between about day 7 and day 30. 
By 3 months, the residual damage is visible as a smaller hyperin-
tense lesion exhibiting ex vacuo effect.

Diffusion imaging assesses the relative mobility of water mol-
ecules. In stroke, it is generally believed that water is redistributed 
from the extracellular to the (diffusion-restricted) intracellular 
space. DW images (column 2) show high signal in regions of re-
stricted diffusion. The ADC maps (column 3) display the actual 
diffusion coeffi cient so that low signal (dark) regions correspond 
to low diffusion coeffi cients (diffusion-restricted water) and high 
signal corresponds to increased diffusion coeffi cients. Early on, 
when T2WI may be equivocal, DWI can help identify infarct 
location but it is questionable whether it alone can differentiate 
reversible from irreversible ischaemic injury. However, being able 
to diagnose stroke positively from an imaging perspective can 
be extremely valuable to improve clinical diagnostic confi dence 
prior to initiating stroke therapy (Koroshetz et al. 1997). DWI also 
enables differentiation of acute from non-acute infarcts (Singer 
et al. 1998), it may be a univariate outcome predictor (Lovblad et 
al. 1997; Warach & Dashe 1996), and it facilitates correlation with 
fi nal infarct size (Baird et al. 1997) (compare day 1 DWI with day 
30 T2 images).

The fractional anisotropy (FA) map shows the direction of dif-
fusion that occurs preferentially along white matter tracts and is 
most restricted in a direction perpendicular to them. In column 4, 
white matter tracts lying in the plane of the image are bright due 
to the in-plane diffusion. By day 30, in the region of the stroke, the 
disruption of FA covers a larger area than suggested by the DWI 
and ADC maps. However, the extent is similar to the FA map on 
day 1. What this means in terms of neuronal disruption and the 
likelihood of recovery is still unclear.

Perfusion imaging is performed by injecting a bolus of MR 
contrast material (gadopentate dimeglumine) and obtaining 
volumetric images during the fi rst pass of contrast through the 
brain (Rosen et al. 1990). Manipulation of the data then produces 

images of relative regional cerebral blood volume (rCBV) (Zier-
ler 1965) and from that, the relative mean transit time (rMTT) 
and relative regional cerebral blood fl ow (rCBF) (Weisskoff et al. 
1993; Rempp et al. 1994). In this case, the day 1 rCBF and rMTT 
maps show abnormalities that are similar in extent to the day 30 
DWI results. The extent of abnormality on T2WI is greater than 
that of rCBF. The rMTT images show blood fl ow in the injured 
region to be sluggish on day 1, with a less obvious focal lesion 
present at day 5. By day 30 the affected side of the brain looks 
rather more similar to the unaffected side.

The clinical implications of these images are still under investi-
gation, but may well change the approach to stroke diagnosis and 
treatment as MR imaging becomes more available.
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