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Abstract

~

Introduction: Bipolar disorder often presents with alternating episodes of depression and mania or hypomania. It shares
similarities with epilepsy, including its episodic nature and response to similar medications. The common underlying
neurobiological mechanisms of these conditions and the temporal association in this case raise the question of a possible link
between the two conditions.

Case Presentation: A 51-year-old woman presented with manic symptoms following an exacerbation of seizure attacks after
discontinuing her antiepileptic medications. She experienced generalized tonic-clonic seizures without aura, each lasting 2 - 3
minutes, followed by postictal confusion. During episodic clusters of seizures, lasting 10 - 20 days, she had 1- 4 seizures daily. Her
first seizure and manic episode occurred simultaneously at the age of 20. Manic symptoms, including elevated mood,
grandiosity, reduced need for sleep, talkativeness, irritability, and auditory and tactile hallucinations, consistently emerged
during seizure exacerbations. Neurological examination was normal, and mood symptoms improved with seizure control.

Discussion: The patient's case highlights the close link between epilepsy and bipolar disorder. The overlap in pharmacological
treatments, particularly antiepileptic drugs like valproate and carbamazepine, suggests a shared pathophysiology. Potential
mechanisms include dysfunction in neurotransmitter systems, such as GABA and purinergic signaling, and structural brain
changes. Recent studies suggest that abnormalities in Ankyrin-G isoforms may contribute to the comorbidity.

Conclusions: This case demonstrates a temporal association between seizure activity and bipolar symptoms, suggesting that
epilepsy may be a contributing factor in the development of bipolar disorder. This could indicate a possible association between
the two conditions. Further studies are required to explore the underlying mechanisms and improve therapeutic approaches
for comorbid epilepsy and bipolar disorder to help clinicians achieve an exact diagnosis and effective management.
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1. Introduction

Bipolar disorder is marked by alternating episodes of
depression and either mania (bipolar I) or hypomania
(bipolar II). Manic and hypomanic episodes involve
distinct periods of elevated or irritable mood, increased
energy, and heightened activity, representing a
noticeable change from previous behavior. Bipolar I is
characterized by manic symptoms lasting for one week
or severe enough to require inpatient treatment,
whereas bipolar II involves milder hypomanic episodes
lasting for at least 4 days and does not necessitate
hospitalization but can still cause impairment in

important areas of functioning. Patients with bipolar
disorder may experience various psychotic symptoms,
including delusions and hallucinations. The presence of
atypical psychotic symptoms may suggest an
underlying medical cause (1, 2). Some medical
conditions can develop mood symptoms; one such
condition is epilepsy, where symptoms of depression
and mania can be observed, and there is a high rate of
seizure and bipolar disorder comorbidity (3).

Epilepsy is a chronic neurological disorder marked

by a persistent tendency to produce seizures that occur
without any immediate trigger from the central
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nervous system. It is also characterized by the
neurobiological, cognitive, psychological, and social
impacts resulting from recurrent seizures (4). There are
similarities between epilepsy and bipolar disorder,
including their episodic nature, the potential role of
kindling mechanisms, and the effectiveness of certain
antiepileptic drugs in treatment. Studies suggest
possible common underlying neurobiological and
neuroanatomical factors to both bipolar disorder and
epilepsy (5). A systematic review highlights the
significant prevalence of psychiatric disorders among
individuals with epilepsy, with mood disorders being
the most commonly reported comorbidity. Specifically,
bipolar disorder was found in 6.2% of the epilepsy
population studied, which is notably higher compared
to the general population. This association could be
attributed to shared pathophysiological mechanisms
between epilepsy and mood disorders, including
alterations in brain structures and neurotransmitter
systems (6). This case report highlights a rare and clear
temporal association between seizure exacerbations
and the onset of manic episodes without prior
depressive symptoms. The immediate emergence of
manic features following seizures, along with the
stabilization of mood after seizure control, provides
valuable insight into the potential shared
neurobiological pathways between epilepsy and bipolar
disorder.

2. Case Presentation

A 5l-year-old unmarried woman presented to the
psychiatric emergency department with symptoms of a
manic episode following an exacerbation of seizure
attacks. The patient's seizure exacerbation began
approximately two months ago, following the
discontinuation of her medications, which included
levetiracetam (2000 mg/day), sodium valproate (1000
mg/day), and clobazam (10 mg at night). The patient's
seizure episodes were characterized by generalized
tonic-clonic seizures without any aura. Each seizure
lasted approximately 2 - 3 minutes, occasionally
accompanied by urinary incontinence, and was
followed by a postictal period of reduced consciousness
lasting about 10 - 15 minutes. Additionally, she had focal
seizures during the day, presenting as consistent jerking
of the left upper limb. Neurological examinations,
including cranial nerve assessments and tendon reflex
evaluations, were normal. There was no evidence of
papilledema. Sensory, motor, and limb strength
evaluations were within normal limits.

Concurrently with these symptoms, the patient
gradually developed signs of elevated mood, increased

energy, reduced need for sleep, irritability, talkativeness,
and formal thought disturbance. These symptoms were
accompanied by grandiose delusions and auditory and
tactile hallucinations, leading to significant impairment
in her occupational, social, and interpersonal
functioning. The patient's psychiatric symptoms first
appeared at the age of 20, following her first seizure,
presenting as a mixed episode of bipolar disorder. After
controlling the seizures with antiepileptic drugs
(sodium valproate 1500 mg/day and lamotrigine 100
mg/day) and a second-generation antipsychotic
(olanzapine 10 mg/day), her psychiatric symptoms were
also controlled, and she maintained normal
functioning. Over the years, whenever she discontinued
her medications, she experienced the onset of her
illness, including one mixed episode and two manic
episodes, all of which occurred immediately following
seizure exacerbations. Based on DSM-5TR criteria, she
was diagnosed with bipolar and related disorder due to
epilepsy. Over the course of her illness, the patient
experienced three episodic clusters of seizures, each
lasting about 10 - 20 days. During these periods, she had
between 1 to 4 seizures per day, all following the same
tonic-clonic pattern. Importantly, the onset of these
seizure clusters coincided with the emergence of mood
episodes.

Further examination revealed that the patient's
father had a history of epilepsy, though no psychiatric
disorders were found among her relatives. The patient
had no history of trauma, and no other medical
conditions were diagnosed. Her MRI showed no
pathological findings, and her EEG indicated slow
background waves. Thyroid function and electrolyte
tests were also within the normal range. The patient's
mood symptoms resolved after the seizures were
controlled by the administration of levetiracetam 1000
mg, sodium valproate 1000 mg, and clobazam 10 mg.
The remaining psychotic symptoms were resolved with
the prescription of 5 mg olanzapine.

3. Discussion

Bipolar disorder and epilepsy are known to have
similarities in their course, progression, and response to
treatment. The GABAergic mechanisms targeted by
some antiepileptic drugs have been suggested to affect
both conditions. Additionally, studies have highlighted
the potential role of dopamine and glutamate in bipolar
disorder and their modulation of epileptic activity. In
voltage-gated ion channels, sodium, calcium, and
potassium channels could play a role in the etiology of
both disorders (7, 8). Kudo et al. in 2001 showed in a
study that manic symptoms in patients with epilepsy
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differ from those in patients with bipolar disorder, such
as rapid cycling and fluctuating mood disturbances (9).
However, in our case, this difference was not observed,
which could indicate that a type I bipolar disorder
developed following epilepsy, rather than a manic
episode occurring during a seizure.

In the context of comorbid bipolar disorder and
epilepsy, the overlap in pharmacological treatments,
particularly those targeting purinergic signaling,
provides a compelling area for further investigation.
Lithium, valproate, and carbamazepine, widely
recognized for their efficacy in bipolar disorder, also
demonstrate significant anticonvulsant properties.
These medications appear to exert their effects by
modulating ATP and adenosine levels, suggesting a
shared pathophysiological mechanism between the two
conditions. The identified adenosine deficit, a critical
factor in both disorders, suggests that purine
metabolism may be an essential therapeutic target. This
overlap not only highlights the potential for treatment
synergy but also underscores the importance of
considering the biochemical underpinnings when
selecting therapeutic strategies for patients with
comorbid bipolar disorder and epilepsy. Purines have
been linked to various neurological and psychiatric
disorders. The adenosine-increasing effects of several
antiepileptic and antimanic therapies suggest that an
adenosine deficit may play a fundamental pathogenic
role in bipolar mania, similar to its established role in
epilepsy (10).

Recent studies have underscored the importance of
Ankyrin-G isoforms in regulating neuronal function,
particularly concerning bipolar disorder and epilepsy.
The imbalance in Ankyrin-G isoforms, especially in
parvalbumin-positive interneurons and excitatory
principal cells, has been implicated in the disruption of
sodium channel function and neuronal excitability. This
molecular phenotype could potentially underlie the
comorbidity observed between epilepsy and bipolar
disorder, suggesting that abnormalities in Ankyrin-G
may sensitize neural circuits, contributing to the
development of both conditions (11). Neuro-endocrine
disturbances, such as a hyperactive hypothalamic-
pituitary-adrenal axis resulting in increased cortisol
secretion and anatomical changes identified with MRI
and volumetric measurements, such as temporal and
frontal lobes atrophy, were also seen in patients with
bipolar disorders and epilepsy (12).

The novelty of this case lies in the clear temporal
association between seizure onset and the emergence of
manic symptoms, with no preceding history of
depressive episodes. Unlike previous reports where
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mood disturbances in epilepsy often include depression
or are difficult to distinguish from ictal phenomena, our
patient demonstrated distinct manic episodes directly
following seizure exacerbations. Moreover, the patient’s
consistent pattern of seizure control correlating with
mood stabilization emphasizes the potential
neurobiological link between epilepsy and bipolar
disorder. This clear temporal and symptomatic
relationship, observed in the absence of major
neurological  deficits and  structural  brain
abnormalities, offers a unique contribution to
understanding the comorbidity of these two conditions.

4. Conclusions

As previously mentioned, bipolar disorder and
epilepsy have a high comorbidity, and numerous studies
have identified significant overlaps in neurotransmitter
pathways and ion channels between the two conditions.
From a neuroanatomical perspective, there are multiple
common regions involved in both disorders. These
findings suggest a strong association between the
symptoms of these two conditions. However, in our case,
the clear temporal association between the onset of
bipolar disorder and epilepsy may indicate that epilepsy
could be the underlying cause of bipolar disorder rather
than manic symptoms occurring during a seizure. In
other words, the onset of epilepsy might disrupt shared
neurobiological ~mechanisms, leading to the
development of bipolar disorder. Despite the absence of
a positive family history and other neuropsychiatric and
neurobiological factors, the common etiologies of
bipolar disorder remain the most plausible in this case.
A closer examination and broader studies are needed to
investigate this hypothesis further to help clinicians
achieve an exact diagnosis and effective management of
cases with this possible causal comorbid condition.
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