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Clinical History:

Right-sided weakness, hemisensory loss, and homonymous hemianopia
Imaging Findings:

The patient presented with a transient ischemic attack. Six days later he developed right-sided weakness, 
hemisensory loss, and homonymous hemianopia. Echo-planar diffusion MRI was performed using the 'trace' 
technique (TR=5700, TE=139 msec), providing images with diffusion sensitivity values (b values) of 0.50 sec/mm2, 
500 sec/mm2, and 1000 sec/mm2. Also, automated apparent diffusion coefficient (ADC) maps were provided by this 
sequence.
Discussion:

In ischemia cytotoxic edema develops in the involved region. Cytotoxic edema is associated with restriction of the 
mobility of water molecules, therefore high signal is observed on true diffusion images (i.e. b=1000 sec/mm2 
images), and low signal is seen on corresponding ADC maps with low ADC values. On the other hand, leukoariasis 
(white matter hyperintensities) is commonly seen in the periventricular regions of elderly, and on ADC maps of 
diffusion MRI these have high signal, while they may not be apparent on true diffusion (b=1000 sec/mm2) images. 
Both, acute infarction and leukoariasis have high signal on T2-weighted images, however, their discrimination is 
possible using the b=500 sec/mm2 , and b=1000 sec/mm2 images, and ADC maps.
Differential Diagnosis List:  Acute infarct and leukoariasis 

Final Diagnosis:  Acute infarct and leukoariasis 
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Figure 1
a

Description: b=50 sec/mm2 image, which actually is a T2-weighted image, reveals high signal 
changes in the left occipital region, and in the right periventricular region. Their signals are similar.
Origin:



b

Description: b=500 sec/mm2 image, which contains T2-weighted data called T2 shine-through, 
reveals the infarcted zone with higher signal than periventricular leukoariasis. See the true diffusion 
(b=1000 sec/mm2) image (1c), and ADC map (1d). Origin:



c

Description: b=1000 sec/mm2 image, which is heavily diffusion-weighted, shows the infarcted region 
with very high signal (cytotoxic edema). Note that periventricular changes related with leukoariasis are 
not seen on this image. See ADC map (1d). Origin:



d

Description: ADC (apparent diffusion coefficient) map reveals the infarcted zone with low signal and 
an ADC value of 0.58 X 10-3mm2/sec. (ADC values lower than 0.60 X 10-3mm2/sec, and as low as 
0.10 X 10-3mm2/sec can be noted in cytotoxic edema). Note that the ADC value of periventricular 
leukoariasis is 1.47 X 10-3mm2/sec, a value similar to that of vasogenic edema.Origin:


