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Abstract 
Background and Objectives: Periventricular Leukomalacia (PVL) is a type of brain injury that involves damage to the white matter around the 

brain’s fluid-filled ventricles. PVL is more commonly reported in premature infants, and existing studies have associated it with 

neurodevelopmental sequelae, but its role in behavioral disorders and mood dysregulation in children has not yet been elucidated. This research 

article aims to evaluate the psychiatric effects of PVL using both pre-existing literature and a clinical case study. Methods: A qualitative 

investigation of English-language literature published after the year 2000 was performed in PubMed and Google Scholar using the following 

keywords: periventricular leukomalacia, behavioral disorder, attention deficit and hyperactivity disorder (ADHD), anxiety disorders, and 

disruptive mood dysregulation disorder. No preference was given. All available literature, including case reports, extensive cohort studies, and 

mechanistic papers providing insight into PVL pathophysiology, were reviewed, analyzed, and collected. Case Presentation: We report a rarely 

documented case of a 10-year-old female with PVL presenting with frequent outbursts of aggressive behavior, persistent irritability, refusal to 

sleep, enduring anxiety, depressed mood, and suicidal ideation. Collateral history reveals that symptoms have been prevalent for a significant 

period and have progressively worsened. Results and Conclusion: This case illuminates the possibilities of pediatric patients with PVL 

developing mood and behavioral disorders, emphasizing the need for a multidisciplinary assessment and long-term psychiatric monitoring.  

Keywords: Periventricular leukomalacia, disruptive mood dysregulation disorder, anxiety disorders, attention deficit hyperactivity disorder. 

 

Introduction 

Periventricular Leukomalacia (PVL) is a major neuropathological 

brain injury that is characterized by softening and necrosis of the 

white matter surrounding the lateral ventricle of the brain [1,2]. PVL 

is primarily caused by ischemic or inflammatory damage to the brain 

tissue and is more commonly seen in premature or very low 

birthweight infants. Prior research indicates that infants with PVL 

have an increased risk of developing conditions like cerebral palsy 

in addition to other cognitive impairments [3,4]. 

As per the American Psychological Association Dictionary 

of Psychology 2018, behavior disorders refer to a “persistent and 
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repetitive pattern of behavior that violates societal norms or rules, 

seriously impairs a person’s functioning, or creates distress in 

others”. It is a generalized term used to cover a wide range of 

disorders, including attention deficit hyperactivity disorder 

(ADHD), anxiety disorders, and others. ADHD is a type of behavior 

disorder, now classified under neurodevelopmental disorder, defined 

by a persistent pattern of inattention and/or hyperactivity that 

interferes with daily life. ADHD is divided into two domains, 

attention and hyperactivity, with a requirement of at least six 

symptoms in one domain for a diagnosis. Anxiety disorders, apart 

from generalized anxiety disorder, which is impartial to precipitating 

factors, are all identified by excessive fear and anxiety focused on 

specific triggers. Mood disorders are a group of psychiatric 

conditions distinguished by significant disturbances in emotional 

state that last for prolonged periods. Disruptive mood dysregulation 

disorder (DMDD) is a type of depressive mood disorder that is 

characterized by intense and recurrent temper outbursts that occur 

three or more times each week for a year or more [5]. 

While much of the existing clinical data depicts the 

connection between PVL and cerebral palsy in premature infants, the 

correlation of psychiatric manifestations in children with PVL 

remains insufficiently explored. Here we introduce a case of a young 

female with PVL exhibiting depressive features and signs of a 

behavioral disorder. To our knowledge, case reports detailing the 

aforementioned condition are sparsely available in English 

publications, with the only other accessible report mentioning a 

similar case in a middle-aged female [6]. This raises an interest in the 

long-term psychiatric outcome and behavioral consequences of PVL 

and its treatment. 

Case Presentation 

A 10-year-old female with an existing history of PVL and a known 

physical disability presented to the clinic with her parents for a 

comprehensive evaluation due to multiple behavioral issues. The 

patient’s parents reported that she “behaved like an animal from the 

minute she walked into the house”. She displayed aggressive 

tendencies, biting, scratching, and hitting her parents when subjected 

to controlling behavior. The patient had multiple periods of these 

behaviors and could “switch off or on” these moods.  Per her parents, 

she would come home from school stressed, yelling, kicking, and 

throwing objects around the house. She would also often resist 

sleeping. 

Upon evaluating the patient, she disclosed that she would 

feel anxious both in school and at home. She reported having 

difficulties in school and that there was “too much going on”. She 

mentioned that she had friends, but believed that they did not treat 

her normally. She reported that she frequently felt sad and constantly 

questioned why she was alive. She admitted to a lack of energy, a 

lack of drive, feelings of hopelessness, helplessness, and 

worthlessness. She insisted that she felt she was a “big girl” and 

frequently demonstrated oppositional behavior to parental authority. 

Inquiry into her care history revealed that she was at a 

specialized school for children with physical disabilities from 18 

months to 5 years, after which she continued to see her pediatrician, 

who started her on Lexapro (Escitalopram) 2.5 mg. She reportedly 

had no problems taking the medication. Baseline blood 

investigations were conducted and found to be inconclusive. 

Lexapro dosage was increased to 7.5 mg, and the patient was 

initiated on Olanzapine 1.25 mg. Lamictal (Lamotrigine) 100 mg 

was also gradually introduced to her regimen. She was regularly 

reevaluated and closely monitored for any unfavorable changes in 

behavior or mood. 

Literature review 

Periventricular Leukomalacia is a brain tissue injury characterized 

by death or damage to the white matter surrounding the ventricles of 

the brain. PVL is classically considered in relation with 

neurodevelopmental deficits like cerebral palsy and has a growing 

library of literature on the same. However, studies detailing its direct 

impact on psychopathology remain few. 

A review of literature uncovers some related cohort studies 
[7], and a single published case in English elaborating the 

neuropsychological outcomes of a patient with PVL [6]. The case 

reported was regarding a 34-year-old married female with PVL and 

treatment resistant bipolar affective disorder. It is worth noting that 

our case is the only other report, to our knowledge, that brings to 

light the psychiatric consequences of PVL. More significantly, our 

report elaborates on symptoms of ADHD, anxiety and DMDD in a 

child of ten years implying the possibilities of other such 

undocumented cases in children with PVL. 

In the studies available, it was made evident that most of the 

patients with PVL, including our own, had developed some type of 

behavioral or mood disorders or both in addition to neurological 

deficits. This suggests that there is a marked correlation between 

PVL and psychiatric conditions but due to lack of consistent follow-

up for psychological welfare there is minimal literature available. 

Discussion 

In cases of conditions with significant neurological pathology, the 

possibility of developing psychiatric disorders remains 

underrecognized. This case contributes to the currently sparse yet 

continuously evolving field of literature elucidating the correlation 

between neuroanatomy and psychiatry. 

The basis of mood dysregulation in patients with PVL can 

be traced back to its etiology: ischemia and inflammation of brain 

tissue during perinatal development. Some existing studies suggest 

that the accelerated loss of subplate neurons due to impaired tissue 

perfusion during intrauterine brain development may be strongly 

associated with subsequent motor, visual and cognitive defects [8]. 

Subplate neurons, present in periventricular white matter, are 

vulnerable to tissue ischemia. These cells play a crucial role in 

axonal targeting which is necessary for formation of mature 

thalamocortical connections, and under normal conditions, undergo 

programmed apoptosis during the third trimester of gestation [9]. Wu 

Jeong Hwang et al.  elaborate on how the disruption of neural 

pathways between thalamus and cortex has been implicated in 

various mood disorders [10]. 

The case we presented, a ten-year-old girl with documented 

history of PVL, exhibiting frequent inappropriate emotional 

outbursts, periods of aggressive behavior, symptoms of anxiety, 

inattention, and suicidal ideation, aligns with prior research that 

suggest a pathophysiological basis predisposing her for psychiatric 

comorbidities like Disruptive mood dysregulation disorder, 

Attention deficit hyperactivity and anxiety. PVL has also been linked 

with neurodevelopmental delays in children, which may contribute 

to impaired social functioning and difficulties in behavioral 

management. 

Our case and others like it, bring into focus salient concerns 

regarding the amplified focus on neurological conditions leading to 

underdiagnosis of psychiatric symptoms. This case substantiates the 

requirement for multidisciplinary management of children with 

PVL. Increased awareness amongst pediatricians, neurologists and 

mental health professionals could help in early identification and 

timely intervention. From a research perspective, further studies are 
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warranted to explore how early white matter injury can predispose 

to affective syndromes. Further expanding this line of inquiry may 

contribute to a more holistic understanding of neuropsychiatric basis 

for disease. 

Conclusion 

This case of a young child with periventricular leukomalacia 

developing disruptive mood dysregulation disorder, attention deficit 

hyperactivity disorder and anxiety disorder illuminates the 

possibilities of pediatric patients with PVL developing mood and 

behavioral disorders. Our case adds to the limited but expanding 

research base linking later manifestations of psychiatric outcomes to 

PVL. This case underscores the importance of psychiatric 

assessment in cases with neuropathology and reinforces the concept 

of seeing beyond neurodevelopmental deficits to consider possible 

psychiatric ailments. It emphasizes the need for multidisciplinary 

assessment, early psychiatric screening and long-term psychiatric 

monitoring for patients with an existing history of PVL. Finally, this 

case calls to attention the sparse availability of academic resources 

detailing this condition and advocates for further investigations into 

neuropsychiatry and pathophysiology of this disease.  
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