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Wilson’s disease (WD) is a rare disorder characterized by abnormal copper metabolism, leading to its accumu-
lation in various tissues, particularly the brain and the liver. Psychiatric and neurological symptoms are common
manifestations of WD. We present a case of a 22-year-old woman diagnosed with WD who exhibited neurological
symptoms and experienced functional seizures (FS) that were misdiagnosed as epilepsy secondary to WD for
almost two years. The patient’s history of childhood trauma and interpersonal difficulties underscored the
complex interplay between organic and psychogenic factors contributing to FS development. This case highlights
the diagnostic challenges associated with the neuropsychiatric manifestations of Wilson’s disease, as well as the
complexities in differentiating functional seizures from epilepsy. It emphasizes the importance of comprehensive

assessment and multidisciplinary care in optimizing patient outcomes.

1. Introduction

Wilson’s disease (WD) is a rare disorder of copper metabolism
characterized by accumulation of copper in various tissues, especially
the brain and liver. It is caused by a genetic defect affecting the ATP7B
gene (an autosomal recessive inheritance), which encodes trans-
membrane copper-transporting ATPase2, an important protein related
to the excretion of copper in bile and helps bind copper to apocer-
uloplasmin, forming ceruloplasmin, a protein responsible for trans-
porting more than 90 % of serum copper [1]. In WD, this function is
compromised, leading to the accumulation of copper in tissues and
generating symptoms depending on its location.

Many symptoms related to cerebral copper accumulation have been
described, e.g.movement disorders, speech disturbances, drooling, gait
and balance disturbances, seizures, cognitive impairment and a range of
psychiatric symptoms [1]. Since it was first described, in 1912 Wilson’s
dissertation, 8 of 12 cases had psychiatric symptoms [2], but the disease
was recognized only by its neurological aspects. Years later, with the
development of treatment, it was recognized that psychiatric symptoms
could occur at any point in the course of the disease with or without
concomitant neurological symptoms. Most common psychiatric initial
presentations (before or together with neurological and/or hepatic
symptoms) are psychosis, depression, personality changes and learning
disabilities [3]. During the course of the disease, most common pre-
sentations are depression, incongruous behavior, cognitive impairment
and irritability [4]. Symptoms may either worsen — or be unmasked — or
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improve with chelating treatment [3]. It has been reported as well how
psychiatric interventions can improve not only psychiatric symptoms
but also motor symptoms [5].

Functional neurological disorder (FND) is a condition in which the
primary pathophysiologic processes are alterations in functioning of
brain networks rather than abnormalities of brain structures [6]. The
most common presentations of FND are functional seizures (also called
dissociative or psychogenic non-epileptic seizures) and functional
movement disorders [6]. No single symptom or physical sign is patho-
gnomonic of FND or functional seizures but some positive signs are
needed to diagnose; the “gold standard” for diagnosis is recording pa-
tients’ typical episodes consistent with functional seizures (positive
sign) on video EEG (VEEG) without epileptic waves associated [7]. Signs
with high sensitivity or specificity for functional seizures are long
duration of events, fluctuating asynchronous limb or side to side head
movements, pelvic thrusting, ictal eye closure, ictal crying, postictal
memory recall [7].

To our knowledge, there have been no reports associating functional
neurological disorder and dissociative symptoms (f.e. dissociative
identity disorder, functional/dissociative seizure and dissociative
amnesia) with WD. Because dissociative symptoms and functional
neurological disorder symptoms are usually understood as purely
“psychogenic” and WD’s has an “organic” physiopathology, we believe
clinicians may overlook the possibility of the diagnosis of functional and
dissociative disorders in WD cases, in spite of neuropsychiatric literature
revealing common comorbidity between functional and dissociative
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symptomatology and organic conditions [8];

Following this theme, we describe a case of WD comorbid with
Functional seizures. Functional Seizures (FS) are defined as paroxysmal
changes in behavior, consciousness and autonomic function that
resemble epileptic seizures but have specific clinical characteristics,
called positive signs, and lack the electroencephalographic (EEG)
signature of epileptic seizures [4]. Along with the case discussion, we
will highlight the difficulty in diagnosing this kind of FND in patients
with neurological diseases and the risks associated with misdiagnosis in
this type of patient.

2. Case

A 22-year-old woman from a non-consanguineous marriage was
admitted to the neurology ward in 2019 presenting with ataxia and falls,
drooling, loss of sphincter control and mutism, These symptoms had
gradually worsened over two years, beginning in 2017, and were asso-
ciated with depressive features, with no reported family history of
neurological or hepatic diseases. Neurological examination revealed a
postural tremor in her upper limbs resembling a wing-beat tremor, limb
cerebellar ataxia, Kayser Fleisher rings in both eyes, and phasic dystonia
in her mouth muscles described as a Risus Sardonicus. There were no
positive signs for motor FND. Serum ceruloplasmin levels were below 3
(normal 20-35 mg/dL), and brain MRI showed low T1 signal intensity in
both lentiform nuclei and the midbrain, with high T2 signal intensity in
the same areas, without enhancement post-gadolinium injection. Ul-
trasound of the abdomen showed a liver with irregular surface, semi
edges blunt, altered echogenicity and echotexture representing chronic
liver disease, cirrhosis pattern and signs of portal hypertension. Wilson’s
Disease was diagnosed clinically, as genetic testing was unavailable at
the time, and treatment with penicillamine was initiated. While her
neurological symptoms improved with treatment, her psychiatric
symptoms worsened, and the patient was diagnosed with intellectual
disability and an organic personality disorder — personality changes
included disinhibition, puerility, impulsivity, and hypersexualization.

During outpatient follow-up, the patient’s mother reported the
occurrence of transient loss of consciousness (TLOC) episodes associated
with movements, starting in 2021.

The episodes initially presented with preserved consciousness and
were accompanied by nausea, vomiting, and asynchronous movements
involving the trunk, neck, and limbs. This phase was followed by
supraversion of the eyes and a transient episode of apparent loss of
consciousness with behavioral arrest, characterized by a vacant stare
lasting approximately 5 to 10 s. Subsequently, the patient exhibited ictal
eye closure with resistance to passive eye opening, during which she
either collapsed onto another individual or remained standing. Notably,
the patient never fell to the ground or sustained injuries. The episodes
further involved the adoption of a tonic limb posture or the presence of
asynchronous, out-of-phase movements of the limbs and neck. The
duration of these events varied, ranging from 10 to 60 min. Subse-
quently, the patient would report experiencing disorientation for
approximately 10 min, accompanied by muscular discomfort. No epi-
sodes of tongue biting or cyanosis were reported by the patient’s mother.

Another type of episode described by the mother involved a “divine
conversation with god“, during which the patient reported visions of
deceased loved ones, including her goddaughter who passed away in
2017. Sometimes this presentation would progress to “being possessed
by a demon”, with marked changes in voice tonality and general
behavior (more aggressive) and with prolonged duration, around 40 to
60 min, with full recovery after and no memory of it.

Both of the episodes occurred two to three times a week, worsening
to three times a day at times, but did not require hospitalization or
invasive procedures to stop them.

Between 2021 and 2023, the patient received epilepsy treatment
with various medications, ultimately receiving gabapentin 600 mg/day
and lamotrigine 200 mg/day, and there were no changes in reducing the
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frequency or the duration of the episodes. In 2023, she was referred to
our neuropsychiatry group (PROJEPSI) and underwent a 96-hour Video-
Electroencephalogram (VEEG) monitoring, read by two experienced
epileptologists, during which both reported episodes that occurred
without electroencephalographic correlates. Positive signs for FS during
the episode were: ictal eye closure with resistance to eye opening,
asynchronous out-of-phase limb and neck movements and long episode
duration (up to 60 min). Additionally, hypnotic seizure suggestive in-
duction was performed, with the patient and her mother’s consent,
inducing the occurrence and remission of both episodes, strengthening
the hypothesis of FS and dissociative disorder.

Regarding her life background, the patient experienced parental
abandonment during childhood, along with sexual, psychological, and
physical abuse perpetrated by her mother, alcohol abuse by her father,
and psychological abuse from a controlling ex-boyfriend.

In relation to the patient’s family tree and family history: There are
no reported neurological, psychiatric, or hepatic conditions in the par-
ents, siblings, and grandparents, except for a paternal grandfather who
passed away due to hepatocellular carcinoma. Ceruloplasmin levels
were also measured in the patient’s siblings, parents, uncles, cousins,
and grandparents, all of whom presented normal results.

A diagnosis of Functional Seizure (FS) was made, and the patient was
referred to our neuropsychiatric clinics for outpatient follow-up and FS
treatment. After a 3 month-period of treatment with psychiatric
consultation, family psychoeducation and CBT sessions, the episodes of
FS reduced to 1 per month. Additionally, after psychiatric and neuro-
psychological evaluation, the patient was diagnosed with Identity
Dissociative Disorder with possessive dissociative episodes, intellectual
deficit (IQ assessment below 70) and organic personality disorder
related to Wilson’s Disease.

3. Discussion

This is to our knowledge, the first report of a comorbid WD and FS
and dissociative disorders.

Since WD is a neuropsychiatric condition, it is plausible to assume
that seizure would be one of its symptoms. However, it is not as frequent
as imagined, with some studies reporting around 6 % of seizures in WD
patients [9] and it can occur at any stage of the disease [10]. When
compared to the general population, the prevalence of epilepsy in WD is
about 10 times higher [11]. The seizure types associated with Wilson’s
Disease (WD) encompass generalized tonic-clonic seizures, focal onset
with or without impaired awareness and focal seizures with progression
to bilateral tonic-clonic. Additionally, periodic myoclonus and status
epilepticus have been documented, although these occur less frequently
[12]. Nonetheless, it is important to suspect that refractory epilepsy
cases related to WD with a somewhat atypical semiology for epileptic
events could be FS.

While Wilson’s disease and functional seizures are distinct condi-
tions, there may be a connection between them stemming from the
neurological and psychiatric manifestations associated with WD and
because it is observed that individuals with FS often display neuropsy-
chiatric issues and personality changes [13]. Since WD is linked to the
accumulation of copper in the basal ganglia, it leads to neurotoxicity and
dysfunction of the neurotransmitter systems, particularly the putamen
and globus pallidus, affecting emotional regulation [14]. While the exact
pathophysiology remains unknown, it is theorized that the dopami-
nergic system imbalance contributes to psychiatric disturbances,
including mood instability, psychosis, and behavioral abnormalities.
Additionally, abnormalities in serotonergic and noradrenergic pathways
have been implicated in mood disturbances, anxiety, and cognitive im-
pairments [14].

In addition to basal ganglia alterations and the psychiatric comor-
bidities associated with WD [15], this case presents additional risk
factors for the development of FND. These include a history of early-life
adversities such as parental abandonment during childhood, exposure to
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sexual, psychological, and physical abuse inflicted by her mother,
paternal alcohol abuse, and psychological maltreatment by a controlling
former partner [16].

Another point of interest is that since intellectual disability is an
important known risk factor for developing FS [17], and it isn’t un-
common for WD patients to exhibit developmental disability, together
with the environmental responses caused by the personality changes, it
is of utter importance to consider the phenomenology of the complex
interplay between structural and functional symptomatology when
assessing such cases. Failure to do so may overlook important psycho-
pathological aspects of patients suffering from WD.

Our case underscores the intricate interplay between organic and
psychogenic factors in neuropsychiatric disorders, highlighting the
importance of a multidisciplinary approach in clinical care [18]. The
patient’s history of childhood trauma and interpersonal difficulties un-
derscores the complex interplay between environmental stressors and
psychological vulnerability, contributing to the development and
perpetuation of FS [19]. Moreover, the coexistence of intellectual deficit
and organic personality disorder in the context of WD further compli-
cates the clinical presentation, necessitating tailored interventions
addressing both organic and psychosocial aspects of the disease.

4. Conclusion

The presented case underscores the diagnostic and therapeutic
challenges associated with neuropsychiatric manifestations of WD,
particularly in the context of comorbid functional seizures. Clinicians
should maintain a high index of suspicion for FS in patients with WD
presenting with seizure-like events refractory to conventional therapy,
emphasizing the importance of comprehensive assessment and collab-
orative care to optimize patient treatment and to avoid iatrogenic events
and unfavorable outcomes. Further research is warranted to elucidate
the underlying mechanisms linking WD and FS and inform targeted
therapeutic interventions for affected individuals.
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