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Dyke-Davidoff-Masson syndrome (DDMS) was first described in 1933 as a cerebral condi-
tion of hemispheric atrophy characterized clinically by contralateral hemiparesis, facial-
asymmetry, seizures, and mental retardation. Neuroimaging findings include asymmetric
thickening of the calvarium and enlargement of frontal and ethmoid sinuses. There have
been 21 reported cases described in the literature with the syndrome undiagnosed until
adult age, likely due to less severe or absent clinical findings or symptoms as described in
the case presented in this report. This article describes a case where the Dyke-Davidoff-
Masson imaging features were identified as an incidental finding on a CT scan of the brain
performed for non-seizure related symptoms. A 54-year-old woman presented with weak-
ness and gait difficulty and only upon further evaluation was she found to have cranial
deformities. CT and MRI demonstrate encephalomalacia in the right frontal lobe anteriorly
with gliosis and moderate unilateral cerebral atrophy, and extensive hypertrophy of the right
frontal calvarium, right ethmoid cells and frontal sinuses.
© 2022 Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

logical disorder is usually diagnosed during childhood due
to abundant clinical symptoms. There have been 21 reported
cases described in the literature however were the syndrome

Dyke-Davidoff-Masson syndrome (DDMS) was first described
in 1933 as a cerebral condition of hemispheric atrophy
characterized clinically by contralateral hemiparesis, facial-
asymmetry, seizures, and mental retardation. Neuroimaging
findings include asymmetric thickening of the calvarium and
enlargement of frontal and ethmoid sinuses [1]. This neuro-
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was not diagnosed until adult age [2], due to less severe or ab-
sent clinical findings or symptoms as described in the case
presented in this report. The age range at the time of diagno-
sis was from 8 to 75 years of age, with the mean at 29.6 and
the median at 26 [8-14]. Nine patients were asymptomatic or
had non-specific symptoms at the time of diagnosis. In one
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Fig. 1 - Non-contrast axial head CT soft tissue (A-C) and bone (D-F) filter images demonstrate right frontal lobe atrophy and
encephalomalacia with multiple tiny cortical calcifications, and hypertrophy of the right frontal calvarium and marked

asymmetric enlargement of the right paranasal sinuses.

case the patient was asymptomatic and the diagnosis of Dyke-
Davidoff-Masson syndrome was made post-mortem at the age
of 75 years [3].

This article describes a case where the Dyke Davidoff-
Masson imaging features were identified as an incidental find-
ing on a CT scan of the brain performed for non-seizure re-
lated symptoms. A 54-year-old woman presented with weak-
ness and gait difficulty and only upon further evaluation was
she found to have cranial deformities. The incidental nature
of these findings with lack of classic symptoms indicates that
DDMS represents a spectrum with variable degree of clinical
expression.

Case

A 54-year-old female patient presented to the ED with a 2-day
history of nausea, vomiting, and diplopia. She was noted to
have ptosis and medial and vertical gaze palsy of the right eye.
She presented with elevated temperature and leukocytosis in
the 20,000s. Her initial CT and MRI demonstrate a suprasel-
lar mass causing mass effect on the optic chiasm. Both stud-
ies demonstrate encephalomalacia with gliosis and atrophy in
the right frontal lobe anteriorly and prominence of the right
frontal calvarium and adjacent paranasal sinuses. She was
emergently taken to surgery for transsphenoidal suprasellar
mass resection. Pathologic examination revealed a propioni-
bacterium acne containing mucocele. During the first postsur-
gical day her CNIII palsy resolved suggesting that her neuro-
logic symptoms were caused by the suprasellar mass, rather
than to her right frontal lobe cerebral lesions. The patient was

diagnosed with central diabetes insipidus in the postsurgical
course and was discharged with medical treatment.

CT (Fig. 1) and MRI scans (Figs. 2 and 3) demonstrate in-
cidental findings with a combination of encephalomalacia
in the right frontal lobe anteriorly with gliosis and moder-
ate unilateral cerebral atrophy, and extensive hypertrophy of
the right frontal calvarium, right ethmoid cells and frontal si-
nuses, consistent with Dyke-Davidoff-Masson syndrome. She
denied any past medical history of seizures and on physical
exam had 5/5 strength bilaterally. There was no known his-
tory of intellectual or developmental delay. In summary, on
neuroimaging, this patient is positive for DDMS but negative
clinically.

Discussion

DDMS is classified as congenital or acquired. The congenital
type is likely due to intrauterine vascular occlusion, which
typically results in an entirely hypoplastic cerebral hemi-
sphere with consecutive hypertrophy of the adjacent calvar-
ium and paranasal sinuses filling the vacant intracranial space
[1,4]. Causes of congenital DDMS in the prenatal period are
congenital malformation, infection and vascular cerebral in-
sult. These injuries can occur silently. In a study by Atalar et al.
a group of patients who were considered to have congenital
DDMS, the parents did not report any problems during preg-
nancy [5]. Etiologies of acquired DDMS include trauma, tumor,
infections, prolonged febrile seizures, ischemia and hemor-
rhagic states, particularly in premature infants [5]. Acquired
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Fig. 2 - Non-contrast axial brain MRI FLAIR (A-C) and T2-weighted (D-F) images demonstrate right frontal lobe atrophy and
encephalomalacia with and gliosis at this level, hypertrophy of the right frontal calvarium, and marked asymmetric
enlargement of the right paranasal sinuses.

Fig. 3 - Non-contrast MRI T1 sagittal (A) and coronal (B), and coronal T2-weighted images of the right frontal lobe posteriorly
(C) and anteriorly (D) demonstrate right frontal lobe atrophy and encephalomalacia with and gliosis, hypertrophy of the
right frontal calvarium, and marked asymmetric enlargement of the right frontal sinus and ethmoid cells.
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type DDMS can include relatively mild hemi-atrophy and mild
clinical symptoms.

The lack of clinical symptoms in some cases of DDMS,
while demonstrating the corresponding anatomic deformities
and classic imaging findings, calls into question the limits of
neuroplasticity. The cases previously reported were found due
to the refractory nature of their seizures or in pursuit of in-
vestigating the cause of their hemiparesis. The development
phase at the time of the cerebral insult and the severity, ex-
tent and anatomical level of the cerebral damage, as well as a
possible variable amount of recovery are the factors that de-
termine the degree of severity of future imaging findings and
clinical outcome, with variable compensation through neu-
roplasticity. Tatlidede et al. noted that children with cerebral
hemi-atrophy due to DDMS with severe symptoms were able
to lateralize dorsal visual pathways responsible for spatial
processing to the right hemispheres [6]. The extent of func-
tional reorganization achievable by the plastic capacity of the
brain requires further investigation. However, a minor insult
in conjunction with sufficient amount of neurotoxicity could
conceivably result in clinically inconspicuous cases with no
loss of function identified as noted in this case.

The 3 primary clinical features of DDMS are unilateral
weakness, seizures, and mental retardation [1]. The most com-
mon symptoms found in the 21 reported adult cases of DDMS
was unilateral weakness and either seizures (76.1%) or men-
tal retardation (61.1%) [2]. Our case lacks this clinical picture
but does fulfill the anatomic criteria as demonstrated on neu-
roimaging. This apparent disconnect between imaging and
clinical findings with the lack of neurological symptoms ar-
gues for the grouping of cerebral hemi-atrophy, calvarial thick-
ening, and dilation of frontal and ethmoid sinuses to be de-
fined as asymptomatic variant of DDMS as opposed to cases
of DDMS with variable degree of expression of clinical symp-
toms depending on the severity and impact of the initial cere-
bral insult, the patient’s age at the time of the incident and
potential recovery of function through neuroplasticity.

An incidentally found case as described in this article is
suggestive of the actual prevalence of DDMS being much
higher than currently reported in the literature. Conceivably,
the previously reported symptomatic cases were caused by
more severe insults or during more vulnerable development
stages resulting in more extensive cerebral damage that was
beyond the limits of compensation of neuroplasticity as often
seen in patients after strokes [7]. In milder or asymptomatic
cases, the initial cerebral damage and hemi-atrophy are po-
tentially less severe and cerebral neuroplasticity might result
in complete functional compensation.

Patient consent

Informed consent for publication has been obtained. We are
using entirely anonymized images from pathology slides, CT

scans, and MRI. These do not contain any identifying marks
and are not accompanied by text that might identify the indi-
vidual concerned.
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