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ABSTRACT

Omodysplasia is an extremely rare short-limb skeletal dysplasia characterized by severe micromelic dwarf-
ism with predominantly rhizomelic shortening of the upper and lower limbs. Type 1 omodysplasia, also
known as autosomal recessive omodysplasia, is caused by a mutation in the GPC6 gene. This is the first case
of a patient with schizophrenia genetically diagnosed with omodysplasia type 1. A 27-year-old, university
graduate, bilingual, single white woman was brought to the emergency psychiatry clinic with psychomo-
tor agitation, anxiety, persecutory delusions, and hallucinations. On the basis of the patient’s background,
she was diagnosed with omodysplasia type 1 in early childhood. In addition, she was diagnosed with
schizophrenia 8 years ago. Informed consent was obtained from the patient and her mother, who had an
advance directive. Schizophrenia is a neurodevelopmental disorder caused by both genetic and environ-
mental factors. GPC6 is also associated with formal thought disorder (FTD), which is a common symptom of
schizophrenia. GPC6 gene mutation in FTD is located on chromosome 13, such as that of autosomal reces-
sive omodysplasia. Although this case could be coincidental, it may contribute to current genetic studies
that have an important place in the etiology of schizophrenia.
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were identified, including COMT, DTNBP1, NRG1, DISC1, and 22q11
deletion. Recent studies show that schizophrenia is a result of prob-
lems during neural development that lead to improper function of
synaptic transmission at glutamatergic, GABAergic, dopaminergic,
and cholinergic synapses and plasticity, and in agreement, many of
the susceptibility genes encode proteins critical for neural develop-
ment.* GPC6 produces heparan sulfate proteoglycan (HSPGs), which
plays a role in regulating synaptogenesis, has been associated with
formal thought disorder (FTD) in schizophrenia, and is located in
the critical genetic region 13g32, which is a susceptibility loci for
schizophrenia.®

In the present case, schizophrenia developing in a patient with
omodysplasia (GPC6-related) may support the neurodevelopmen-
tal hypothesis and indicate the importance of synaptic regulation in
etiopathogenesis.®

CASE PRESENTATION

A 27-year-old bilingual woman with a university degree was
brought to the emergency psychiatry clinic with psychomotor
agitation, anxiety, persecutory delusions, and olfactory hallucina-
tions persisting for the past year. She was hospitalized in the psy-
chiatric inpatient clinic at Erenkdy Training and Research Hospital
for compulsory treatment with these symptoms. The patient who
was diagnosed with schizophrenia 8 years ago exhibited increased
persecutory and grandiose delusions for several months and was
suspicious of her eating and drinking routine. Her parents were con-
sanguineous, her mother had a history of hospitalization for major
depression with psychotic features, and her sister had mild intellec-
tual disability.

She displayed a blunted affect, a suspicious and defensive attitude,
and refused to remove her coat and hood. She thought of pregnancy
with the prophet’s child, being the prime minister’s wife, and being
followed and poisoned by them. She partially refused food for 2
months and experienced olfactory hallucinations (smoke odor from
plug sockets). She reported seeing compressed babies in the hospi-
tal walls. Attention and concentration were impaired. She presented
visual, auditory, and tactile hallucinations and suspicious delusions.
Judgment and insight were poor. Speech was reduced in terms of
both rate and tone. Her mood was anxious, and her affect appeared
constricted. Eye contact was limited. In addition, she reported
decreased sleep and appetite. Her intelligence quotient was deter-
mined as normal.

She appeared consistent with her stated age. Her physical features,
including frontal bossing, depressed nasal bridge, long philtrum,
low-set ears, rhizomelia, short humerus, hypoplastic distal humeri,
elbow dislocation, radioulnar diastasis, short first metacarpal, and
short stature, were notable, which are presented in autosomal reces-
sive omodysplasia (GPC6-related) (Figures 1 and 2). Her length and
weight were 123 cm and 35 kg, respectively, corresponding to below
the 1st percentile on standard adult female growth charts.

Cranial magnetic resonance imaging findings: minimal enlargement
of the fourth ventricle (16.5 mm), widened subdural space at the ver-
tex level, slightly prominent cerebellar folia, cavum septum pallidum
vargae variation at the midline (Figures 3 and 4).

Whole exome sequencing analysis was performed on the blood sam-
ple taken from the patient for genetic analysis. The mutation analysis

Figure 1. Micromelic dysplasia with dislocation of radius and
rhizomelic shortening of the upper limbs.

revealed a homozygous exon 4-6 deletion in GPC6, associated with
omodysplasia type 1 (autosomal recessive). These results confirm
the diagnosis of GPC6-related autosomal recessive omodysplasia.

In clinical follow-up, after being given 2 antipsychotics, her psychotic
symptoms persisted Positive and Negative Symptoms Scale (PANSS:
132). Due to treatment resistance and disrupted oral intake, electro-
convulsive therapy (ECT) and Clozapine were initiated. After 8 ECT
sessions, she was discharged on clozapine 200 mg/day with residual
negative symptoms and followed by an outpatient clinic.

Informed consent was obtained from the patient and her mother,
who was an advance directive.

DISCUSSION

Omodysplasia is classified into 2 types: autosomal recessive (GPC-6
related) and autosomal dominant (FZD-2 related). Currently, psy-
chotic features are not observed in autosomal recessive omodyspla-
sia. However, 1 reported case exhibited autistic behaviors, and some
individuals were diagnosed with intellectual disability.?

Heparan sulfate proteoglycans play crucial roles in several bio-
logical processes, including growth factor signaling, cell adhesion,
and intracellular membrane trafficking.” GPC6 is a member of the
glypican subfamily, which consists of 6 glycosylphosphatidylino-
sitol-linked HSPGs.” Proteoglycans, particularly HSPGs, have been
recognized as regulators of synapse formation and neural plasticity
by regulating glutamate receptor expression, with GPC6 showing
increased expression in the cerebellum during the postnatal period.”
Furthermore, their dysfunction is linked to neurodevelopmental
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Figure 2. Rhizomelic shortening of the lower limbs.

disorders such as autism, intellectual disability, and schizophrenia.?
In a study, GPC6 has also been linked to FTD in schizophrenia. Formal
thought disorder is a core symptom of schizophrenia and is asso-
ciated with reduced reactivity to stimulation and heightened activ-
ity at rest. Additionally, left frontal language regions demonstrate
hyperactivity at rest without structural deficits. Notably, an impor-
tant locus for FTD was identified in GPC6 at 13g32.> Markers on chro-
mosome 1332 have been significantly linked to schizophrenia in
psychotic family members.® Moreover, recessive omodysplasia maps
to chromosome 13.° Recently, a sequence from the 13q34 region was
utilized to identify the DAOA locus, which has been associated with
schizophrenia and bipolar disorder.™

The midline structural abnormalities in the brain particularly, were
seen in schizophrenia and mood disorders."" The septum pellu-
cidum, a dual midbrain structure, separates the lateral ventricles.
The cavity between its leaflets, termed cavum septum pellucidum
(CSP), may extend posteriorly as cavum vergae (CV).”? The septum
pellucidum typically fuses in 85% of individuals by 3-6 months of
age and in more than 99% of individuals by adulthood." Failure of

Figure 3. Widened subdural space at the vertex level, slightly
prominent cerebellar folia.

leaflet fusion can lead to CSP and CV, which have been implicated
in neurodevelopmental disorders, particularly schizophrenia.’
The individuals with CV often demonstrate a later onset of illness,
lower intelligence quotientlQ, and greater deterioration of executive
function and memory."” When CSP and CV co-occur, earlier onset
and poor treatment response may be expected.'? This patient was
affected by psychotic symptoms at the age of 20 years and exhibited
a poor response to treatment.

Synaptic dysfunction is a key hypothesis in schizophrenia etiol-
ogy, disrupting links between the prefrontal cortex, limbic system,
striatum, and thalamus, leading to an excitatory-inhibitory imbal-
ance.” Even minor dendritic spine changes affect synaptic function,

Figure 4. Cavum septum pellicidum vargae variation at midline.
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plasticity, and connectivity.”* Post-mortem studies suggest that
spine density changes contribute to grey matter loss in schizophre-
nia, possibly due to reduced stability or excessive pruning.'* Mutant
DISC1 may cause synaptic dysfunction via transcriptional dysregu-
lation.'> NRG1 and ERBB4 regulate spine structure, and ERBB4 over-
expression is linked to increased excitatory synaptic expression."
Glutamatergic synapses, crucial for normal cognition, rely on den-
dritic spine structure and are responsible for most of the fast excit-
atory transmission.”” A study found that syndecan and Dallylike,
homologs of mammalian GPC4 and GPC6, play key roles in glutama-
tergic type 1 bouton formation at the neuromuscular junction.’

CONCLUSION

This is the first case presentation about schizophrenia and omodys-
plasia type 1, autosomal recessive (GPC6 related). Although GPC6 has
been associated with FTD, which is one of the main symptoms seen
in schizophrenia, there are few studies on genetic variants in FTD.
Further research is needed to understand the relationship between
schizophrenia and GPC6 expression.
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