
RADIOLOGICAL CASE

Case Summary
A young adult presented with a 

history of recurrent, generalized 
tonic-clonic seizures, developmental 
delay, and right-sided weakness. 
There were no complications at 
birth. At the age of 9 months, the 
patient had developed weakness of 
the right upper and lower extremi-
ties and subsequently demonstrated 
delayed milestones. They developed 
focal motor seizures with second-
ary generalization at a frequency 
of three per month despite being 
antiepileptic medication. On exami-
nation, there was left facial atrophy 
and right-body hemiatrophy. Scalp 
electroencephalogram was normal.

Imaging Findings
Contrast-enhanced magnetic 

resonance imaging (MRI) showed 
diffuse atrophy of the left cerebral 
hemisphere with prominent sulci 
and ventricles (Figures 1, 2). Mini-
mal atrophy of the right cerebellar 
hemisphere was seen (Figures 1, 2). 
There was diffuse calvarial thicken-
ing (Figure 3) with hyper-pneuma-
tization of the left frontal, ethmoid, 

and sphenoid sinuses. There was 
also hyperpneumatization of the 
ipsilateral mastoid air cells (Figures 
1,2). Pertinent negatives included  
normal gyral thickness, no diffusion 
restriction, no blood products or 
mineralization, and no abnormal 
contrast enhancement.

Diagnosis
Dyke-Davidoff-Masson syn-

drome. Differential diagnoses 
include Rasmussen encephalitis and 
Sturge-Weber syndrome.

Discussion
Dyke, Davidoff, and Masson in 

1933 described the uncommon 
condition hemicerebral atrophy in a 
series of nine patients with infan-
tile hemiplegia. The radiographic 
findings were described on skull 
radiographs of these patients with 
seizures, facial asymmetry, hemipa-
resis, and developmental delay. They 
observed thickening of the skull 
and hyperpneumatization of the 
ipsilateral frontal sinuses, ethmoid 
air cells, and air cells in the petrous 
temporal bone. They postulated that 
these were compensatory changes 
owing to the loss of cerebral cortical 
volume from congenital or acquired 
brain insults.1

This syndrome refers to atrophy or 
hemiatrophy of a cerebral hemi-
sphere secondary to a brain insult in 
the fetal or early childhood period. 
Clinically, patients can present 
with seizures, developmental delay, 
hemiparesis, and facial asymmetry. 
Involvement of the left side and 
male gender are more common in 
the literature.2 The incidence of the 
condition is unknown, as only a few 
cases are reported in the literature.

Cerebral hemiatrophy can be cate-
gorized into congenital and acquired 
etiologies.3 The former results from 
neonatal vascular insults or infec-
tion, with patients becoming symp-
tomatic in the perinatal period or 
infancy. The latter can be a result of 
trauma, tumor, infection, ischemia, 
or hemorrhage.4

The classic imaging findings occur 
only in the event of a brain insult 
before 3 years of age. This is based 
on the postulation that normal devel-
opment of the growing brain exerts 
outward pressure on the calvarium. 
If there is substantial brain atrophy, 
this outward pressure is decreased, 
resulting in calvarial thickening (in-
creased width of diploic space) and 
enlargement of ipsilateral parana-
sal sinuses.5,6 

The classic radiological features 
can be depicted both on computed 
tomography (CT) and MRI. These 
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Figure 2. (A) Axial FLAIR image demonstrates enlargement of the left frontal sinus (arrow). Note the atrophic, gliotic left temporal and inferior 
frontal lobes. (B) Sagittal T2 image demonstrates an enlarged sphenoid sinus (arrow).

Figure 1. (A) Axial T2 imaging demonstrates left cerebral hemisphere atrophy and gliosis (yellow arrow) with overlying calvarial 
thickening (star). (B) Axial T2 imaging of the posterior fossa demonstrates prominence of right cerebellar fissures, indicating atrophy 
(yellow arrowheads).Enlargement of left-sided mastoid air cells also present (white arrow).
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include cerebral hemiatrophy asso-
ciated with dilatation of the ipsilat-
eral lateral ventricle and prominent 
sulcal spaces. Rarely, thalamus and 
brainstem atrophy can be seen.7 
Crossed cerebellar diaschisis may 
also be encountered. This is a condi-
tion in which the functional discon-
nection of the cerebellar hemisphere 
from the cerebral cortex results in 
cerebellar hypometabolism; inter-
ruption of the cortico-ponto-cerebel-
lar pathway results in contralateral 
cerebellar atrophy.8

Associated thickening of the over-
lying skull with enlargement of the 
diploic space may be better appreci-
ated on CT. Dilatation of the ipsilater-
al frontal, ethmoid, and sphenoid 
sinuses with elevation of the greater 
wing of the sphenoid bone and pe-
trous ridge are also seen.9  Wallerian 
degeneration may be present.

The differential diagnoses include 
chronic Rasmussen encephalitis and 
Sturge-Weber syndrome. However, 
the former is a chronic, progressive 
disorder that does not demonstrate 
calvarial changes. The latter demon-
strates enhancing pial angiomas 

and eventual calcifications in the 
atrophic cortex (“tram track”), with 
ipsilateral facial cutaneous capillary 
malformation (“port wine stain”). 

Treatment primarily takes the 
form of seizure and behavioral con-
trols. Functional hemispherectomy 
or hemispherotomy has demonstrat-
ed limited results with refractory 
seizures. Prognosis may be better in 
patients in whom hemiparesis ap-
pears after 2 years of age or in whom 
seizures are not recurrent.10

Conclusion
Dyke-Davidoff-Masson syndrome 

is a rare cause of refractory epilepsy 
with unknown etiology. The condi-
tion is diagnosed mainly through 
radiological evaluation, as clinical 
features are nonspecific. Treatment 
is largely supportive and aims at 
controlling seizures.
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