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A B S T R A C T   

Dyke-Davidoff-Masson Syndrome (DDMS) is a rare neurological disease with an unknown inci-
dence. The manifestations of DDMS are variable, while typical symptoms are seizures, hemi-
paresis, and mental retardation. Here, we present a case involving a 19-year-old male patient who 
presents with headaches, mood changes, and a history of seizures during childhood. Based on the 
neuroimages, a diagnosis of DDMS was established. The application of sertraline hydrochloride as 
a therapeutic intervention has alleviated the symptoms. This case report illustrates the impor-
tance of understanding the clinical features of DDMS based on imaging.   

1. Introduction 

Typical neuroimaging findings of DDMS include partial or diffuse cerebral hemiatrophy accompanied by compensatory changes in 
the skull, such as thickening of the ipsilateral calvarium, nasal sinus hyperpneumatization, and elevation of the temporal bone [1]. The 
disease is mostly characterized by contralateral hemiparesis or hemiplegia and epilepsy. It is rare for DDMS to exhibit psychiatric 
symptoms as the primary manifestation. In this case, headaches and psychiatric symptoms were described as manifestations of DDMS. 
The demographic information of this patient is shown in Table 1. 

2. Case presentation 

2.1. History of present illness 

A 19-year-old male presented to our hospital with a headache, which was described as blurred vision when he heard a noise, 
followed by intermittent tingling at the top of the head, lasting about 5 minutes and occurring 5–6 times a day. This first happened five 
months ago and has continued until now. In addition to the above symptoms, the patient has no other discomfort. 

* Corresponding author. 
E-mail address: syzhanghao@zju.edu.cn (H. Zhang).   

1 These authors contributed equally to this work and share the first authorship. 

Contents lists available at ScienceDirect 

Heliyon 

journal homepage: www.cell.com/heliyon 

https://doi.org/10.1016/j.heliyon.2024.e35600 
Received 30 April 2024; Received in revised form 31 July 2024; Accepted 31 July 2024   

mailto:syzhanghao@zju.edu.cn
www.sciencedirect.com/science/journal/24058440
https://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2024.e35600
https://doi.org/10.1016/j.heliyon.2024.e35600
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2024.e35600&domain=pdf
https://doi.org/10.1016/j.heliyon.2024.e35600
http://creativecommons.org/licenses/by-nc-nd/4.0/


Heliyon 10 (2024) e35600

2

2.2. Past medical history 

He had a high fever for a week when he was five due to encephalitis. Then four years after that, the patient experienced a seizure. 
We couldn’t find out more details about his epilepsy from his parents. They went to Shanghai for progressive therapy and he did not 
experience a seizure after treatment for three years. He is currently taking magnesium valproate 0.25g bid, and seizures have been 
well-controlled, with no occurrences over the past seven years. However, due to the long-term family environment and other social 
factors, the patient became irritable and even had suicidal intentions a year ago. Therefore, the patient’s parents took him to the 
psychology department of the local hospital, where he was diagnosed with anxiety disorder and treated with buspirone 5mg bid and 
duloxetine 20mg bid. The patient’s disease progression is shown in the timeline diagram (Fig. 1). 

The patient was born at term but was delivered at home. There is no evidence that birth trauma occurred. The patient had normal 
physical growth and development, with a height of 172.4 cm and a weight of 97.3 kg. He has a biological sister, and the family 
members are healthy. There was no history of mental illness or related genetic disorders in the family. 

2.3. Physical examination and auxiliary examination 

This boy is right-handed and physical examination revealed no abnormality. The face and limbs on both sides are symmetrical. 
Also, there was no obvious abnormality in the walking gait. His mini-mental state examination (MMSE) score was 21 indicating mild 
mental retardation. He hasn’t gone to school since he graduated from junior. 

2.4. Diagnosis and treatment process 

During the hospitalization, the patient did not have seizures, and the main symptoms were headache and depression. Combined 
with the patient’s past medical history, we performed valproate concentration determination, cranial computerized tomography (CT), 
paranasal sinuses CT, cerebral magnetic resonance imaging (MRI), Electroencephalogram (EEG) and other relevant examinations. The 
concentration of valproate was slightly lower, and the test result was 48.79mg/L. The cranial CT revealed right cerebral hemisphere 
atrophy and encephalomalacia in the right front and temporal lobe (Fig. 2A and B). Additionally, the compensatory hypertrophy of the 
skull was shown in the temporal bone (Fig. 2A and B). The paranasal sinuses CT demonstrated no obvious abnormality. The MRI results 
(Fig. 3A–D) were consistent with the cranial CT results. The EEG recording showed an interhemispheric asymmetry with increased 
slow-wave activity in the right temporal area, with no epileptiform activity (Fig. 4). According to these, we then proposed a diagnosis 
of DDMS. Considering that the patient’s headache may be mood-related, we requested a psychological consultation for further 
evaluation. After the communication between the psychiatrist and the patient, and the evaluation of the relevant scales, the diagnosis 

Table 1 
Demographic information.  

Age Nineteen 
Sex Male 
Nation The Han Nationality 
Educational Level Middle school 
Occupation Unemployed  

Fig. 1. A timeline of disease progression.  
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of depressive state was given. It is also recommended to suspend the use of duloxetine and buspirone and to give a daily dose of 50mg 
sertraline hydrochloride to improve symptoms of depression and anxiety. The patient had no discomfort after taking sertraline, and the 
depression was better than before. Subsequently, the dosage was escalated to 100 mg after 4 days and remained at that level. No any 
adverse and unexpected events have occurred during the treatment. Then the patient was discharged after his headache symptoms 
improved. 

Fig. 2. The brain window (A), the bone window (B); A. The right cerebral hemisphere atrophy and encephalomalacia in the right front and temporal 
lobe; B. Compensatory hypertrophy of right temporal bone. 

Fig. 3. T1 FLAIR (A), T2WI horizontal (B), T2WI coronal (C and D). Head MRI showed atrophy of the right cerebral hemisphere and encephalo-
malacia of the right frontal and temporal lobe. 

B. Yang et al.                                                                                                                                                                                                           



Heliyon 10 (2024) e35600

4

2.5. Follow-up visit 

We knew that he has consistently taken his prescribed medications since his discharge. Headache symptoms are better than before, 
as the frequency is reduced to once a few months, the pain is also less than before. We will continue to follow this patient regularly to 
monitor his headaches, mood, seizures, and other changes in his condition. 

3. Discussion 

This case demonstrates an example of DDMS wherein psychiatric symptom and headache serve as the primary presentation. There 
are few reported cases of DDMS co-occurring with psychiatric symptoms in DDMS. As the incidence of DDMS is uncertain, our case 
report can provide a reference. After the first report of DDMS by Dyke in 1933 [2], many articles described this disease. DDMS is 
usually characterized by seizures, hemiparesis, mental retardation, and cerebral hemiatrophy in CT or MRI. There are few reports with 
psychiatric symptoms as the main manifestation, such as schizophrenia [3], anxiety, irritability [4], depression [5], and behavioral 
problems [6]. Most DDMS cases were identified after psychiatric symptoms developed. 

The symptoms of DDMS are varied, so neuroimaging is a crucial part of the diagnosis process. Usually, atrophy of the left cerebral 
hemisphere is thought to be more common in DDMS patients [7,8]. However, the small sample size has a significant impact on this 
conclusion [9]. Insufficient cerebral development leads to the inward expansion of adjacent anatomical structures, thus elucidating the 
enlargement of the frontal sinus and the augmented breadth of the diploic space [10]. 

What distinguishes this case from other reported cases of this disease with concurrent psychiatric symptoms is that the chief 
complaint of the patient was headache. Headache is a non-specific clinical symptom. In addition, this case does not present hemiplegia 
or bilateral asymmetrical development of typical DDMS. Meanwhile, imaging shows atrophy of the right cerebral hemisphere. 
Although he suffered seizures at an early age, it was controlled well after pharmacotherapy. Unfortunately, the inability to ascertain 
the specific type of epileptic seizures was attributed to a dearth of clinical data. Also, another limitation of this case is that we did not 
take a cerebral CT or MRI angiography which may provide a basis for diagnosis of the cause. During the early stages of infancy, 
clinicians may employ cerebral MRI angiography as a diagnostic tool for identifying this uncommon medical condition [11]. The 
timely identification and diagnosis of the syndrome are imperative in facilitating the comprehensive development of the child’s mental 
and physical well-being. 

The etiology of DDMS can be classified as either congenital or acquired [2], nevertheless, the natural evolution of this disease is still 
unclear. It is common to see vascular abnormalities in congenital DDMS, which occurs during the perinatal period. The acquired type is 
developed during the perinatal period or later [12] and its etiology includes trauma, infection [13], and vascular disease [14,15], 
among others. Based on a comprehensive systematic review, it has been observed that seizures in the acquired type are typically focal, 
exhibiting improved control and prognosis. Conversely, in the congenital type, seizures tend to manifest as generalized tonic-clonic 
episodes in most instances [8]. Also, most dilated sulci and encephalomalacia cases were observed in acquired cases. However, the 
etiology of each case is not sufficiently clear in the literature reports, which compromises the precise discrimination between 
congenital and acquired cases. In this case, we can find dilated sulci and encephalomalacia in CT and MRI images. The prognosis of 

Fig. 4. The EEG showed an interhemispheric asymmetry with increased slow-wave activity in the right temporal area, with no epileptiform activity.  

B. Yang et al.                                                                                                                                                                                                           



Heliyon 10 (2024) e35600

5

seizures is controlled well. According to the above, we classify it as the acquired type. The central nervous system infection in early 
childhood is thought to be a possible etiological factor because dilated sulci and encephalomalacia may be the consequence of 
traumatic delivery or intracranial infection. 

DDMS is more likely to have a favorable prognosis when symptoms appear after two years of age, according to Zawar et al. [16]. 
The main therapeutic approach for this disease is symptomatic treatment. It has been suggested that functional hemispherectomy 
might show efficacy in patients with refractory seizures [17]. 

4. Conclusion 

In conclusion, it is imperative to conduct regular follow-up and brain CT or MRI examinations for individuals who develop epilepsy 
during childhood, regardless of the effectiveness of their current epilepsy management, to facilitate the diagnosis and treatment of 
uncommon medical conditions. Given that a subset of adolescent patients with DDMS may primarily exhibit mental symptoms upon 
seeking medical intervention, it is indeed very important for psychiatrists, neurologists, pediatricians, and radiologists to be familiar 
with this condition for its early diagnosis and treatment. 
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