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Abstract

Primary ciliary dyskinesia (PCD) is a genetic disorder of cilia structure, function and
biogenesis leading to chronic infections of the respiratory tract, due to congenital impairment
of mucociliary clearance. Mutation in genes coding components of cilia can result in primary
ciliary dyskinesia.

Learning disabilities are the disorders that affect the acquisition, retention, comprehension
or the application of verbal and or nonverbal information.

Our patient presented with recurrent respiratory tract infection requiring nebulization with
antibiotics treatment on Out patient department basis. Child's Radiological investigation and
Genetic study were planned and done which later confirmed the diagnosis. Child also had poor
Scholastic performance along with behavioral issues for which detailed psychiatric evaluation
was done which was suggestive of border line intellectual deficit with learning disability and
Attention Deficit Hyperactive Disorder (ADHD) for which child was started on treatment
along with behavioral therapy.
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INTRODUCTION

heterogeneous genetic condition characterized
by structure, function and biogenesis leading to
chronic infections of the respiratory tract.! The
defect can be in the any proteins needed for making
functional cilia, different clinical manifestation

Primary ciliary dyskinesia (PCD) is usually an
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can be seen as per defect. Repeated infection can
cause damage to the lungs and airways leading to
development of bronchiectasis.

In some cases, as primary cilia are important
in embryonic development of the central
nervous system such as neuronal progenitor cell
proliferation and generation of neurons in various
parts of brain as well as migration.** Also, some
people affected with PCD can have situs inversus
in which the position of internal organs in the body
are reversed from normal.’
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Learning disabilities refer to group of disorders
that affect the acquisition, retention, organization,
comprehension or the application of verbal and or
nonverbal information.®

Learning disability is condition which affect the
information sent, received & processed by brain.
They are of various type and are due to problem in
brain development and cause difficulty in reading,
writing, understanding one or more concepts and
or subjects.’

CASE

A 12-year-old male child with a history
of recurrent respiratory tract infection with
borderline intellectual deficit with difficulty in
school performance. Child had significant birth
history with pneumonia on day of life 3 requiring
mechanical ventilation and prolonged NICU
stay. Later on, child had 4 admissions requiring
oxygen therapy and intravenous medications for
respiratory tract infections with recurrent episodes
of cough, cold requiring treatment on out patient
department (OPD) basis. There is a history of delay
in achieving milestones for the child along with
hyper activity and learning disability. Currently
child has poor academic performance suggestive of
intellectual deficit.

Radiological investigations suggestive of situs
in versus total is with HRCT suggestive of mucus
secretion within segmental bronchi and mild
bronchiectasis of left middle lobe and posterobasal

segment of left lung lobe forming consolidation
likely secondary to mucoid impaction. BERA
suggestive of moderate loss of hearing at high
frequency. Considering child’s presentation and
investigation possibility of PCD suspected. Genetic
study for PCD was sent and child was confirmed to
have PCD With mutation in gene CCDC103/gene
with pathogenic variant C461A>C.

Child had difficulty in concentrating, aggressive
behavior which subsided after initiation of
treatment. Along with difficulty in learning
mathematics and science leading to poor scholastic
performance, detailed evaluation of the child was
done and was started on behavioral therapy for
learning disability and ADHD.

DISCUSSION

Primary ciliary dyskinesia is a recessive genetic
disease with more than 30 different genetic
mutations that affect ciliary development have been
identified.®* Males and females are equally affected.
Typically, first symptoms occur at a very early age.
Newborns with PCD often suffer from respiratory
distress and require oxygen therapy for multiple
days.” As the child gets older, they have frequent
respiratory tract infections.'’ Detailed history and
clinical examination along with imaging test are
helpful for diagnosing PCD but most helpful being
the genetic testing.

Treatment for PCD usually focuses on improving
lung function and limiting disease progression.

Fig. 1: Chest X ray suggestive of Situs inversus Totalis.
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Antibiotics can be wused for lung or sinus
infections."" Airway clearance methods including
coughing and breathing techniques along with
chest physical therapy can help to loosen the mucus
from the lungs."

PCD may lead to severe lung disease requiring
oxygen treatment or breathing assist devices during
strenuous activities, and if lungs are severely
affected can require lung transplantation.***

The etiologies of Learning disorders can be
influenced by hereditary and or environmental
factors and are not precipitated by deficit in
sensorimotor functioning. They are nearly twice
common in the children with chronic illness as
compared to healthy children. Risk factors include
family history of learning disorder, poverty,
prematurity and other neuro developmental
disorders.’* Most common being Dyslexia. They
often coexist with disorders like oppositional defiant
disorder, attention deficit hyperactive disorder,
anxiety and obsessive compulsive disorder.”

Evaluation of learning disorders done by first
excluding the organic and functional differential
diagnosis. Once the other differentials are ruled
out diagnostic guidelines set out by the Diagnostic
and Statistical Manual of Mental Disorders (DSM)
along with relevant history of patient taken and
wide varieties of test.

The most common treatment for learning
disability is special education, detailed diagnostic
evaluation assessing the child’s academic and
intellectual potential with basic approach is to
teach learning skill by building on child’s abilities
and strength while correcting and compensating
for disabilities. =~ Multidisciplinary = approach
by educators, physician, speech therapist,
psychologists, special services helps in the Most
cases. Alsoitis important to monitor developmental
progression, child’s scholastic performance and
school behavior. Prognosis of the it will depend
on the severity of the learning disabilities and
subsequent intervention and compliance to therapy.

CONCLUSION

The clinical exome for PCD group helped in
confirming the clinical diagnosis and in providing
better understanding of relationship between gene
mutations and diagnostic phenotype. Irrespective
of underlying genetic issue developmental delay,
behavioral issues and learning disability has to
be addressed. The child with PCD with proper
management and life style modifications can have

better life style with less complications.

The PCD can affect the central nervous system
by various ways and affect the proper development
leading to learning disability in the affected
individual. Early intervention and compliance to
therapy leads to better outcomes in cases of learning
disabilities.
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