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ABSTRACT

Dyke-Davidoff-Masson Syndrome (DDMS) is a rare neurological disorder marked by cerebral hemiatrophy, presenting with
contralateral hemiparesis, seizures, developmental delays, and facial asymmetry. This case report examines an 18-year-old
male diagnosed with DDMS, who presented with right-sided weakness, impaired mobility, and speech difficulties that
severely impacted his daily activities. Symptoms began at age eight, following an undocumented febrile episode, and
progressively worsened, leading to significant functional limitations. MRI findings confirmed cerebral atrophy on the left side
with compensatory hypertrophy of the right hemisphere, supporting a DDMS diagnosis. A multidisciplinary rehabilitation
approach was implemented, led by a physiatrist and includes neurologist, psychiatrist, physiotherapist, occupational
therapist, orthotist, speech therapist, vocational counselor etc. Over six months, the patient’s Functional Independence
Measure (FIM) score improved from 82 to 90 (9.8% increase), and his Barthel Index rose from 75 to 80 (6.7% increase). Gross
motor, fine motor and speech clarity is also increased. This case highlights the importance of a structured, multidisciplinary
approach in managing DDMS, demonstrating that significant functional gains and improved quality of life are achievable
despite the challenges of this rare condition.
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INTRODUCTION distinctive pattern of cerebral hemiatrophy, frequently

Dyke-Davidoff-Masson Syndrome (DDMS) is a accompanied by contralateral hemiparesis, intellectual

rare neurodevelopmental disorder that presents a disability, seizures, and facial asymmetry [1]. Originally
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identified by Dyke, Davidoff, and Masson in 1933, this
condition is associated with a suite of structural
abnormalities, including atrophy of one cerebral
hemisphere, thickening of the ipsilateral calvarium, and
enlargement of the frontal sinuses and mastoid air cells —
an adaptive response to cerebral volume loss [2].
Although DDMS can manifest in a congenital form,
typically due to vascular malformations or in-utero
ischemic events, it more commonly presents as an
acquired condition in childhood, triggered by postnatal
trauma, infections, or prolonged ischemic events that
compromise blood flow to one hemisphere [3]. Clinically,
DDMS is heterogeneous in its presentation, with
symptoms varying according to the timing, extent, and
severity of the cerebral insult. Most individuals exhibit
unilateral motor weakness or hemiparesis on the side
opposite the affected hemisphere, developmental delays,
cognitive impairments, and behavioral issues, making
functional independence challenging [4]. Moreover, the
progressive nature of these neurological deficits and the
underlying anatomical asymmetry create significant
barriers to effective management. Patients often
experience a deterioration in both cognitive and motor
functions over time, complicating the rehabilitation
process. For clinicians, this variability in presentation and
prognosis demands a highly individualized approach to
neuro-rehabilitation, where goals are centered on
maximizing remaining functional abilities, enhancing
quality of life, and preventing further disability [5].

Given the rarity of DDMS, there are no
standardized protocols for treatment, and most
rehabilitation strategies are based on case reports or small
case series, highlighting the need for more empirical data
[6]. The complex clinical profile of DDMS requires a
multidisciplinary —approach to care, integrating
neurology, physical and occupational therapy, speech
and language therapy, vocational and psychosocial
support. Neurological consultations are essential to
monitor and manage symptoms such as seizures and
motor deficits. Physical therapy focuses on improving
gait, balance, and coordination, while occupational
therapy targets fine motor skills, aiming to restore some
degree of independence in daily activities [7]. Speech
therapy addresses communicative impairments, and
psychosocial interventions play a crucial role in
mitigating social isolation and enhancing psychological
resilience in the face of chronic disability. In recent years,
advancements in neuro-rehabilitation have opened new
avenues for improving functional outcomes in rare
neurological conditions like DDMS. Evidence suggests

that early intervention in motor and cognitive
rehabilitation can foster neuroplasticity, helping the brain
to reorganize and optimize its functional capabilities
despite structural damage [8]. However, the lack of
standardized care pathways, especially in resource-
limited settings, presents a significant obstacle to
achieving consistent outcomes. This report explores the
case of A patient, a young male diagnosed with DDMS,
and examines how a structured, interdisciplinary
approach to neuro-rehabilitation can be adapted to meet
the needs of patients with this rare condition, focusing on
functional improvements, quality of life, and holistic,
patient-centered care.

CASE PRESENTATION

A patient, an 18-year-old male, presented with
chronic right-sided weakness in both the upper and lower
limbs, impaired gait, and speech difficulties, which have
significantly impacted his ability to perform daily
activities. His symptoms began at the age of eight,
following an undocumented episode of high fever, after
which he experienced a gradual onset of weakness in his
right limbs. Over the years, his physical and cognitive
abilities progressively declined, affecting his academic
performance and limiting his participation in outdoor
and indoor activities. His speech has also become
impaired, making communication challenging. A
patient’s birth history was uneventful, with no recorded
complications, and he achieved normal developmental
milestones up to the age of eight. There is no history of
head trauma, seizures, or family history of neurological
conditions. Prior to the onset of symptoms, he was active
in academics and sports, with no reported behavioral or
cognitive issues. However, as his condition progressed,
he became increasingly dependent on family assistance
for daily tasks, resulting in social withdrawal and
decreased quality of life.

On physical examination, A patient exhibited
pronounced motor impairment on the right side. His
right upper limb showed a marked reduction in both
gross and fine motor function, with significant weakness
and limited range of motion. His right lower limb was
also affected, with impaired balance and difficulty in
walking, necessitating support for ambulation.
Neurological examination revealed hyperreflexia on the
right side and increased muscle tone, indicating spastic
hemiparesis. Cognitive assessment revealed mild delays,
particularly in tasks requiring complex instructions,
likely due to long-term neurological impact. His speech
was dysarthric, affecting clarity and fluency, further
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limiting his social interactions. Functional assessments
revealed a Functional Independence Measure (FIM) score
of 82, reflecting moderate dependence on others for daily
activities. His Barthel Index score was 75, indicating
limitations in self-care and mobility. MRI of the brain
confirmed left-sided cerebral hemiatrophy with
compensatory hypertrophy of the right cerebral
hemisphere, alongside thickening of the left-sided
calvarium. These findings were consistent with a
diagnosis of Dyke-Davidoff-Masson Syndrome (DDMS).
In light of these findings, a multidisciplinary
rehabilitation program was initiated, involving a team
led by a physiatrist and including neurology, physical
therapy, occupational therapy, speech therapy, and
orthotic support. This integrated approach aimed to
improve his functional independence, enhance motor
skills, and support his communication abilities to
improve his overall quality of life.

CLINICAL EXAMINATION

On clinical examination, A patient presented
with marked right-sided hemiparesis. Muscle strength on
the right side was significantly reduced, with upper limb
strength graded at 2/5 and lower limb strength graded at
3/5 based on the Medical Research Council scale. The
right upper limb exhibited a limited range of motion,
particularly in flexion and extension, along with notable
weakness in fine motor functions, such as grasping and
pinching. Gross motor skills were impaired, impacting
his ability to lift objects or perform coordinated
movements. The right lower limb also demonstrated
impaired balance and strength, resulting in an unsteady
gait that necessitated support for ambulation.
Neurological examination revealed increased tone and
spasticity on the right side, indicative of upper motor
neuron involvement. Hyperreflexia was evident,
particularly in the right upper limb, along with a positive
planter response, both of which suggested cortical
involvement. Cranial nerve examination was within
normal limits, with no evidence of deficits, indicating that
cranial nerve function was preserved. Cognitive
assessment revealed mild delays, with limitations in
memory recall, processing speed, and understanding of
complex instructions. These impairments may reflect
long-standing  neurological effects of cerebral
hemiatrophy. His speech was dysarthric, with reduced
clarity and disrupted rhythm, suggesting impaired motor
control over speech-related musculature.
Psychologically, A patient exhibited signs of social
withdrawal, likely secondary to his physical impairments
and communication difficulties. He expressed frustration

and low self-esteem, as he had become increasingly
reliant on family members for assistance with daily tasks.
These emotional and social challenges underscored the
need for psychological support as part of his
rehabilitation. The functional assessment included a
Functional Independence Measure (FIM) score of 82,
suggesting moderate dependence in daily tasks, and a
Barthel Index score of 75, reflecting the extent of his
limitations in self-care and mobility. Together, these
assessments provided a comprehensive picture of A
patient’s  physical, cognitive, and psychological
impairments, guiding the formulation of his
multidisciplinary rehabilitation program.

Investigations and Findings

An MRI of the brain revealed characteristic
features of Dyke-Davidoff-Masson Syndrome (DDMS),
confirming left-sided cerebral hemiatrophy. The left
cerebral hemisphere showed significant cortical thinning
and reduced gyri volume, resulting in a pronounced
reduction in overall brain mass on the affected side. This
atrophy was accompanied by ex vacuo dilatation of the
lateral ventricle on the left side, a compensatory
adaptation to the cerebral volume loss. Additional
findings included thickening of the calvarium on the left
side and enlargement of the frontal sinuses, both typical
compensatory changes seen in DDMS. The right cerebral
hemisphere displayed compensatory hypertrophy, likely
reflecting adaptive growth in response to left-sided
volume reduction. This hypertrophy contributed to
maintaining overall cranial symmetry, despite the
marked differences in cerebral volume between the
hemispheres. No abnormalities were noted in the
posterior fossa, brainstem, or cerebellum, and the sella
and parasellar regions appeared normal. Other
ventricular structures were symmetrically developed,
ruling out any signs of obstructive hydrocephalus.
Laboratory investigations, including a complete blood
count, electrolyte panel, and liver and kidney function
tests, were all within normal limits, effectively ruling out
metabolic or systemic factors that could contribute to
neurological deficits. An electroencephalogram (EEG)
was not conducted due to the absence of clinical
indications of seizure activity, as A patient had no history
of seizures, a symptom often associated with DDMS but
not present in this case. The diagnostic findings,
particularly the MRI imaging, strongly supported a
diagnosis of DDMS, given the classic presentation of
unilateral cerebral atrophy, calvarial thickening, and
compensatory changes on the contralateral side. The lack
of head trauma or family history of neurological
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conditions further suggested a congenital or early
developmental onset. The results of these diagnostic tests,
combined with clinical presentation, provided a
definitive diagnosis and helped direct an appropriate
rehabilitation strategy aimed at managing the
syndrome’s complex functional impairments.

DIAGNOSIS

Based on clinical presentation and MRI findings,
A patient was diagnosed with Dyke-Davidoff-Masson
Syndrome (DDMS). This rare neurological disorder,
characterized by unilateral cerebral atrophy, often
presents  with  contralateral —motor  weakness,
developmental delays, and cognitive impairment. The

MRI findings of pronounced left-sided cerebral
hemiatrophy, compensatory thickening of the calvarium,
and right-sided hypertrophy are classic indicators of
DDMS, further supported by A patient’s history of
progressive right-sided weakness and speech difficulties
that began after an undocumented febrile illness at age
eight. Given the absence of head trauma or seizure
history, the syndrome likely has a congenital or early
developmental onset. The diagnosis of DDMS informed
the decision to implement a comprehensive,
multidisciplinary rehabilitation program aimed at
improving A patient’s functional independence,
mobility, and communication abilities, as well as
addressing the psychological impact of his physical
limitations.

Davidoff-Masson Syndrome

Multiple sagittal MRI images demonstrating
significant left-sided cerebral hemiatrophy. The images
show characteristic features associated with Dyke-
Davidoff-Masson Syndrome, including prominent
atrophy of the left cerebral hemisphere, compensatory
hypertrophy of the right hemisphere, and thickening of
the calvarium on the affected side.

Intervention and Management

A comprehensive, multidisciplinary
rehabilitation program was implemented for A patient,
targeting his motor, cognitive, and speech impairments
under the coordination of a physiatrist. Neurology
consultations provided ongoing monitoring to assess his
neurological symptoms and address any new
developments, even though he had no history of seizures.
This oversight ensured a holistic understanding of his
neurological health and facilitated coordination with
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other specialists. Physical therapy focused on
strengthening his right side through resistance training,
weight-bearing activities, and stretching exercises to
improve stability, manage spasticity, and enhance range
of motion. These exercises significantly improved his
walking stability, allowing him to gradually regain
control over gross motor functions. Occupational therapy
was vital in enhancing his independence in activities of
daily living, focusing on grip strengthening and
coordination exercises that improved his fine motor
skills. Adaptive tools, such as modified utensils and
dressing aids, were introduced to facilitate daily tasks,
and energy conservation techniques allowed him to
accomplish activities with greater efficiency, fostering a
sense of autonomy. Speech therapy addressed his
dysarthria, with exercises aimed at improving
articulation, breath control, and rhythmic speech to
enhance clarity and pronunciation. These sessions
incorporated social ~ communication  strategies,
empowering him to engage more effectively with family
and peers. To further stabilize his gait and prevent foot
drop, an ankle-foot orthosis (AFO) was fitted, which was
closely monitored by an orthotist in collaboration with
the physical therapist, contributing to a more balanced
gait. Psychological counseling played a crucial role in
supporting his emotional well-being, helping him cope
with the social isolation resulting from his physical
limitations. Through group activities and individual
sessions, he built self-confidence, established social
connections, and stayed motivated to commit to the
program. This integrated approach allowed each
specialist to address his unique needs, enhancing his
functional independence and quality of life. The
collaborative effort ensured that interventions were
responsive to his progress, adapting as new challenges
emerged, thereby offering a comprehensive pathway
toward improved well-being and independence.

Outcomes and Follow-Up

His Functional Independence Measure (FIM)
score increased from 82 to 90, reflecting a 9.8%
enhancement in his ability to perform daily activities
independently. His Barthel Index score rose from 75 to 80
(6.7% increase), representing an increase in his self-care
abilities with minimal assistance. Motor function is also
improved both in gross motor and fine motor control. In
terms of communication, his speech clarity improved,
enabling more effective and confident interaction, which
reduced social withdrawal and improved his
engagement with family and peers.

DISCUSSION

Dyke-Davidoff-Masson Syndrome (DDMS) is a
rare neurological disorder that presents complex
rehabilitation challenges due to its characteristic cerebral
hemiatrophy and associated motor, cognitive, and speech
impairments. In DDMS, cerebral atrophy typically occurs
on one hemisphere, often leading to contralateral
hemiparesis, seizures, and developmental delays [9]. This
case underscores the importance of a structured,
multidisciplinary approach in managing DDMS, where
targeted interventions can improve functional
independence and enhance quality of life. Study on
DDMS has emphasized the importance of early
intervention to leverage neuroplasticity, allowing for
functional reorganization within the brain’s existing
neural structures [10]. Although DDMS lacks a
standardized treatment protocol due to its rarity,
combining physical therapy, occupational therapy, and
speech therapy has shown to be beneficial in case studies
for improving motor function, daily living skills, and
communication [11]. In A patient’s case, physical therapy
was integral to improving gross motor skills and gait
stability, while occupational therapy facilitated his ability
to perform daily tasks, promoting greater autonomy and
independence [12].

One of the primary challenges in DDMS
rehabilitation is addressing the syndrome’s multifaceted
impact on motor, cognitive, and social domains, which
often requires sustained, adaptive support from a
multidisciplinary team. Studies have highlighted that
custom orthotic device, such as ankle-foot orthoses, are
instrumental in stabilizing gait and reducing the risk of
falls, as seen in A patient's treatment plan [13].
Additionally, speech therapy’s focus on articulation and
breath control has been shown to aid in improving
communication and reducing social isolation, further
enhancing the patient’s quality of life [14,15]. In settings
with limited resources, prioritizing interventions for
mobility and daily living tasks can yield significant
improvements in quality of life for DDMS patients.
Psychological support is also critical, as emotional
distress and social withdrawal are common in patients
with prolonged dependence on caregivers [16]. In A
patient’s case, counseling sessions were essential in
addressing these psychosocial challenges, enhancing his
confidence and supporting his social reintegration. This
case highlights the need for further research on DDMS
rehabilitation, as most available evidence comes from
isolated case studies. Establishing more comprehensive,
standardized protocols for DDMS care would provide
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clinicians with better guidance in optimizing neuro-
rehabilitation strategies and maximizing functional
outcomes for patients with this rare condition [17].

CONCLUSION

This case highlights the effectiveness of a
multidisciplinary rehabilitation approach in managing
Dyke-Davidoff-Masson Syndrome (DDMS), a rare
neurodevelopmental disorder. Through structured
interventions in physical therapy, occupational therapy,
and speech therapy, A patient demonstrated significant
improvements in independence, motor skills, and
communication. This case underscores the potential of
personalized, holistic care to improve quality of life in
DDMS patients and emphasizes the need for further
research to develop standardized rehabilitation protocols
for rare neurological conditions.
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