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to HSE. We excluded one patient ow-
ing to prolonged respirator treatment 
during hospitalization, and three pa-
tients declined to participate. The Þ  nal 
sample consisted of Þ ve patients who 
had recovered from HSE (one woman, 
four men; median age, 32 years; inter-
quartile range [IQR], 28.5Ð37 years), 
all of whom had positive polymerase 
chain reaction Þ ndings for herpes sim-
plex virus type 1. Median time since 
the insult was 4 years (IQR, 2Ð7 years). 
One patient was left-handed. 

 A neuroradiologist (P.D., with 21 years 
experience) examined all MR images. In 
all patients, liqueÞ ed cavities were ob-
served in the MTL, with signal changes 
in adjacent tissue ( Fig 1  ). Lesions were 
deemed unilateral, involving the left 
( n  = 3) or right ( n  = 2) hemisphere. 
The term  contralateral hemisphere   in 
the following text indicates the hemi-
sphere contralateral to the HSE lesion. 

 The control group included 51 age-
matched healthy volunteers (30 women, 
21 men; median age, 32 years; IQR, 
28Ð37 years) drawn from a sample 
described in detail elsewhere (10). 
Appendix E1 (online) and Table E1 

even when such lesions are not detect-
able with standard MR imaging pulse 
sequences. 

 Diffusion-tensor (DT) imaging of-
fers a noninvasive method to explore 
WM integrity in vivo. Deviations in dif-
fusion characteristics may be detected 
in normal-appearing WM, indicating 
abnormalities that are not visible on 
standard T1- or T2-weighted MR im-
ages ( 9 ). We hypothesized that patients 
with HSE would show less anisotropic 
diffusion, smaller subcortical volumes, 
and thinner cortices in the MTL of 
the apparently unaffected hemisphere 
compared with healthy age-matched 
controls. The purpose of our study was 
to explore WM and gray matter tissue 
integrity in the apparently unaffected 
hemisphere of patients with HSE who 
have gross unilateral MTL lesions and 
both verbal and visuospatial memory 
deÞ cits. 

 Materials and Methods 

 Subjects 
 Our study was approved by the insti-
tutional ethics committee, and all ret-
rospectively enrolled participants gave 
written informed consent. 

 We identiÞ ed nine patients with 
HSE who fulÞ lled the inclusion criterion 
of lesions affecting the MTL. Patients 
were required not to be using medi-
cines that affect the central nervous 
system and not to have secondary inju-
ries, diseases, or complications related 

             Herpes simplex encephalitis (HSE) 
may cause gross uni- or bilateral 
cerebral lesions, usually affecting 

the medial temporal lobes (MTLs) (ie, 
hippocampal formation, entorhinal and 
parahippocampal areas), that are read-
ily imaged by using standard spin-echo 
magnetic resonance (MR) sequences 
( 1,2 ). As all cellular elements are af-
fected, lesions may comprise both white 
matter (WM) and gray matter ( 3 ). Cog-
nitively, the most common long-term 
sequela in HSE is anterograde amnesia 
( 4 ): the impaired ability to form new 
episodic memories. 

 Anterograde amnesia involving both 
verbal and visuospatial memory has 
previously been indicated in patients 
with HSE who have unilateral temporal 
lesions ( 2,5 ). Researchers in other pre-
vious studies ( 6,7 ) have reported that 
damage to the dominant MTL (usu-
ally the left) impairs verbal memory, 
while damage to the nondominant MTL 
(usually the right) impairs visuospatial 
memory. Follow-up analyses of patients 
who have undergone unilateral tempo-
ral lobectomy and have anterograde am-
nesia have shown hitherto undiscovered 
contralateral MTL damage ( 8 ). Thus, 
patients with HSE who have both ver-
bal and visuospatial amnesia may have 
lesions in normal-appearing brain tis-
sue contralateral to the primary lesion, 

 Implications for Patient Care 

 Subtle lesions following HSE can  n

be identiÞ ed at DT imaging anal-
ysis in areas that appear normal 
with other imaging techniques, 
implying that DT imagingÐ
derived measures are useful in 
diagnosis and prognosis. 

 The lesions in normal-appearing  n

WM likely contribute to the 
memory impairments typically 
experienced by patients with 
HSE, and knowledge of such 
functional effects may facilitate 
rehabilitation. 

 Advances in Knowledge 

 Reduced microstructural integrity  n

of normal-appearing white 
matter (WM) was observed con-
tralateral to gross unilateral 
lesions following herpes simplex 
encephalitis (HSE). 

 The subtle lesions in normal- n

appearing WM were not evident 
at conventional MR imaging but 
could be detected at diffusion-
tensor (DT) imaging analysis. 

 The severe amnesia of patients  n

with HSE, usually related to 
bilateral lesions, is likely caused 
in part by the reduced WM 
integrity in tracts connecting the 
medial temporal lobe to other 
parts of the brain in the appar-
ently unaffected hemisphere. 
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 Abbreviations: 
 AD = axial diffusivity 
 DT = diffusion tensor 
 FA = fractional anisotropy 
 HSE = herpes simplex encephalitis 
 HSE L  = HSE lesion in left hemisphere 
 HSE R  = HSE lesion in right hemisphere 
 IQR = interquartile range 
 MD = mean diffusivity 
 MTL = medial temporal lobe 
 RD = radial diffusivity 
 WM = white matter 
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