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Arnold-Chiari malformation and agenesis of the
corpus callosum in a case of brief psychotic disorder

Swapna Bondade, Kiran K. Kumar, Danish Hussain

Summary

We report a case of a brief psychotic disorder with type | Amold-Chiari malformation and agenesis of the corpus
callosum which was detected on a magnetic resonance imaging (MRI) scan. The patient was started on antip-
sychotics and underwent decompression surgery. He is on regular follow-up and returned to normal daily life
within a few weeks. The antipsychotics were tapered and eventually stopped, and the patient is maintaining well
in the follow-up. With improved neurcimaging techniques reporting brain morphological abnormalities in psychi-
atric patients has increased and we suggest that a neuroimaging investigation is valuable in psychotic illness.

Arnold-Chiari malformation, agenesis of the corpus callosum, brief psychotic disorder

INTRODUCTION

Arnold-Chiari malformations (ACM) are
a group of related congenital anomalies at the
base of the brain. ACM is a very rare disor-
der with displacement of the cerebellar tonsils
caudally into the foramen magnum. To date,
the cause of this malformation is unknown;
however, there is some evidence that a defect
of the paraxial mesoderm plays a part, as it re-
sults in a shallow posterior cranial fossa and
brainstem as well as herniation through the
foramen [1].

The corpus callosum (CC) is the largest white
matter tract in the brain. It connects most bilat-
eral homologous regions of the cerebral cortex
and carries information between them [2,3]. It is
made up mostly of glutamatergic fibers, which
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become progressively myelinated with age.
The development of the CC is associated with
the formation of the hippocampus and cingulate
cortex, which are implicated in the pathophys-
iology of schizophrenia. However, whether the
CC is abnormal in patients with schizophrenia
is unclear [4,5]. The incidence of agenesis is diffi-
cult to estimate because the anomaly is rare and
not routinely detected [6].

With the spread of neuroimaging diagnostic
equipment and improvement in the resolution
of achieved images, reports on morphological
abnormalities of cerebral white matter among
psychiatric patients are increasing. A number
of magnetic resonance imaging (MRI) stud-
ies on the brains of patients with schizophre-
nia showed cortical and subcortical abnormali-
ties, including in the corpus callosum. Reports of
schizophrenic patients with partial or complete
agenesis of the corpus callosum, which is asso-
ciated with neurodevelopmental abnormalities,
have occasionally been cited [7,8].

Here we report a case of a patient who pre-
sented with a brief psychotic disorder. Neuroim-
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aging detected type I Arnold-Chiari malforma-
tion with agenesis of the corpus callosum.

CASE REPORT

A male patient aged 22 who was working as
a day laborer in a factory was brought by his fa-
ther to the psychiatric clinic in Vydehi Institute
of Medical Sciences and Research Centre with
complains of abnormal behavior, fearfulness,
suspiciousness, decreased sleep and appetite,
and abstaining from work for the past 8 days.
There was no history of head injury, substance
use or fever; no history of prenatal trauma or
exposure to drugs; and no developmental de-
lay (his academic achievement was average).

MRI showing complete apenesis of corpus callosem with
v | Amold chian malformation.

The patient had left schooling at the age of 14
due to financial constraints. There was no his-
tory of psychiatric illness, physical illness and
no family history of any serious illness. On ex-
amination his vitals were normal and the sys-
temic examination was normal too. Neurologi-
cal examination revealed normal cranial nerves
as well as normal sensory and motor systems.
The patient was well oriented and had no mem-
ory problems. He had delusions of reference and
persecution, and both visual and auditory hal-
lucinations. A battery of investigations was per-
formed (complete hemogram, blood sugar, renal
function, liver function test, serum lipid profile,
serum electrolytes, thyroid function test) and
all were found to be within normal limits. Vi-
ral serology (HIV 1&2, VDRL) was non-reactive.

Fig. 1 MRI showing complete agenesis of corpus callosum with type 1 Arnold Chiari malformation.
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However, an MRI brain scan showed a complete
agenesis of the corpus callosum with type 1 Ar-
nold-Chiari malformation.

The patient was started on olanzapine 10 mg
once daily to control the psychotic symptoms.
He was referred to a neurosurgeon and after
two weeks, once the psychotic symptoms were
controlled, underwent a foramen magnum de-
compression surgery. Following the surgery,
his olanzapine was tapered down to 5 mg and
over a period of 9 months stopped altogether.
The patient reached premorbid functioning after
6 weeks and went back to work. He has report-
ed for regular follow-up over the past year and
has stayed well without medication.

DISCUSSION

ACM is characterized by four subtypes:

e TypeIinvolves a herniation of the cere-
bellar tonsils into the foramen magnum.

* Type II is associated with a mye-
lomeningocele and hydrocephalus, her-
niation not only of the tonsils but also
the vermis, the fourth ventricle and the
pons. Morphologically, aqueductal ste-
nosis, hydromyelia and cortical dyspla-
sia occur.

* Type Ill is characterized by an enceph-
alocele, the descent of both the cerebel-
lum and the brainstem into the spine
and internal sac.

e TypelV is associated with cerebellar at-
rophy [1].

ACM is best diagnosed with MRI [1]. Its
prevalence ranges from 0.2 to 1% [9]. There
are many somatic complications caused by
ACM such as pain, motor deficits, hand
muscular atrophy, lower cranial palsy,
cerebellar ataxia, nystagmus, sensory deficits,
dysphagia and dysphonia [1]. In addition,
psychiatric comorbidities such as anxiety and
mood disorders occur and affect functioning
and quality of life [10]. The neuropsychiatric
symptoms in ACM are attributed to the
compression of neuronal tissue, the nerves
and blood vessels [11]. To date, only three case
reports have described an association with
psychosis: two cases were of type lACM [11,12]
and one of type I ACM[13].

Callosal deficit can be diagnosed by an MRI
during the early developmental stage in utero
or discovered because of various other anoma-
lies during the postnatal development stage in
the areas of pediatric neuroradiology and psy-
chiatry [6].

A number of MRI studies on schizophrenic
brains have shown cortical and subcortical ab-
normalities, including the corpus callosum. Vol-
umetric decrease of the corpus callosum among
schizophrenic patients is regarded as one of the
reasons for cognitive dysfunction in the transfer
of information between the two cerebral hemi-
spheres. Schizophrenic patients with partial or
complete agenesis of the corpus callosum, which
is associated with neurodevelopmental abnor-
mality, have been occasionally reported [7], as
has delusional disorder with complete agenesis
of the CC [14]. One review has suggested that
abnormalities in the limbic structure developed
along with corpus callosum agenesis may be
linked to psychiatric disorder [15].

A damage or deficit in the corpus callosum
is associated with cognitive dysfunction which
could cause delusional symptoms transversely
seen among specific psychiatric disorders. MRI
investigations are valuable in the diagnosis of
acute onset psychosis as they allow detecting
any structural changes, whereas an integration
of neuroimaging and cell biological studies is re-
quired to understand the correlations in patho-
genesis between developmental failure and ac-
quired brain damage [6].

In this case report, psychotic symptoms may
be independently associated with ACM or agen-
esis of the corpus callosum or a combination of
both, but as the psychotic symptoms have not
resurfaced after decompression surgery we spec-
ulate that they were in fact attributed to ACM.

There are case reports as well as neuroimaging
studies on the association of CC agenesis with
schizophrenia and several case reports on the as-
sociation of ACM and psychosis. So far, howev-
e, this is the first case report on the occurrence
of both ACM and corpus callosum agenesis with
psychosis. We would like to suggest that clini-
cians should be alert to organic disorders pre-
senting with psychiatric symptoms.

Archives of Psychiatry and Psychotherapy, 2018; 2: 42-45



Arnold-Chiari malformation and agenesis of the corpus callosum in a case of brief psychotic disorder 45

REFERENCES

1.

Archives of Psychiatry and Psychotherapy, 2018; 2: 4245

Caldwell DL, Dubose CO, White TB. Chiari malformations.
Radiol Technol. 2009; 80: 340-354.

David AS. Callosal transfer in schizophrenia: too much or too
little? J Abnorm Psychol. 1993; 102; 573-579.

Gilkey GS, Lewine RRJ. Age at onset and sex differences
in corpus callosum area in schizophrenia. Schizophr Res.
1999; 40: 229-235.

Motomura N, Satani S, Inaba M. Monozygotic twin cases of
the agenesis of the corpus callosum with schizophrenic dis-
order. Psychiatry Clin Neurosci. 2002; 56: 199-202.

Frumin M, Golland P, Kikinis R. Shape differences in the
corpus callosum in first-episode schizophrenia and first-ep-
isode psychotic affective disorder. Am J Psychiatry. 2002;
159: 866-868.

Swayze VW, Andreasen NC, Ehrhardt JC, Yuh WT, Alliger
RJ, Cohen GA. Developmental abnormalities of the corpus
callosum in schizophrenia. Arch Neurol. 1990; 47: 805-808.

Suzuki M, Kawamura S, Watanabe H, Sakai A. Late-onset
psychosis with agenesis of the corpus callosum. Psychogeri-
atrics. 2002; 2: 187-190.

Shenton ME, Dickey CC, Frumin M. Areview of MRI findings
in schizophrenia. Schizophr Res. 2001; 49: 1-52.

Speer MC, Enterline DS, Mehltretter L, Hammock P, Joseph
J, Dickerson M, et al. Chiari type | malformation with or with-

10.

1.

12.

13.

14.

15.

out syringomyelia: prevalence and genetics. J Genet Couns.
2003;12: 297-311.

Bakim B, Goksan YB, Yilmaz A, Karamustafalioglu O, Akbiyik
M, Yayla S, et al. The quality of life and psychiatric morbidi-
ty in patients operated for Arnold-Chiari malformation type |.
Int J Psychiatry Clin Pract. 2013; 17: 259-263.

llankovic NN, llankovic AN, Bojic V, llankovic LM. Chiari |
malformation in adults: epileptiform events and schizophre-
nia-like psychosis. Psychiatr Danub. 2006; 18: 92-96.

Del Casale A, Serata D, Rapinesi C, Simonetti A, Tamorri
SM, Comparelli A. Psychosis risk syndrome comorbid with
panic attack disorder in a cannabis abusing patient affected
by Arnold-Chiari malformation type I. Gen Hosp Psychiatry.
2012; 34: 702-707.

Hoederath L, Jellestad L, Jenewein J, Boettger S. Psychotic
and major neurocognitive disorder secondary to Arnold-Chi-
ari type Il malformation. Psychiatria Danubina. 2014; 26(30):
291-293.

Bhatia MS, Saha R, Doval N. Delusional disorder in a patient
with Corpus Callosum Agenesis. J Clin Diagn Res. 2016;
10(12): 1-2.

David AS, Wacharasindhu A, Lishman WA. Severe psychiat-
ric disturbance and abnormalities of the corpus callosum: re-
view and case series. J Neurol Neurosurg Psychiatry. 1993;
56: 85-93.



