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| ntroduction

CHARGTE, is the acronym created by Pagon and her
coworkers in 1981(Pagon et al., 1981) to describe six
features of a complex genetic disorder. Since 198ie
diagnostic criteria have been revised, and they | wil
continue to be revised. At present, the criterialude more
than 20 physical anomalies, deficits imll sensory
modalities, and a behavioral phenotype that is weicand
diagnosis is based on clinical evaluation of thegance of
certain major and minor featurgB8lake et al., 1998) and/or
the presence of microdeletions in the CHD7 gene on

chromosome §Vissers et al., 2004).

The acronym "CHARGE" denotes the nonrandom
association of coloboma, heart anomalies, choanaésaa,
retardation of growth and development, and gengal ear
anomalies, which are frequently present in various
combinations and to varying degrees in individuatsth
CHARGE syndrome. No single feature is universally
present or sufficient for the clinical diagnosis GHARGE
syndrome, and numerous guidelines have been puétidio
aid in establishing a likely clinical diagnosiéPampal,
2010; Janssen et al., 2012).



AIM OF WORK

The aim of this study is to highlight ENT anones
present in CHARGE association to help in early de¢i@n
and review the proper plan of treatment for these

anomalies.
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Chapter 1
GENERAL CHARGE
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Epidemiology
The true incidence of CHARGE syndrome is not

known, with estimates ranging from 0.1-1.2/10,00el
births. A national surveillance study of CHARGE sihome
patients has been conducted through the Canadiaha®ec
Surveillance Programme (CPSP) from September 200042
revealing that the highest incidence of CHARGE srorde

in Canada was estimated at 1:8,500 live births tls® true
incidence of CHARGE syndrome reported internatidpal
may therefore be underestimateanusz et al., 2012,

Janssen et al., 2013).

The incidence of genetic CHARGE syndrome is
unknown, due, in large part, to the cost prohibétimature
of genetic analysis of a wide population. Studie$ o
individuals with genetic CHARGE suggest a slightmfale
predominance (59%:41%), but larger studies are edetb
offer a definitive female-to-male ratiQAllen, 2012; Lalani
et al., 2012).

Causes

CHARGE syndrome is an autosomal dominant

condition with genotypic heterogeneity. Most casgs3-
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71% in unselected CHARGE referrals and as many @% 9
of patients who meet criteria for typical CHARGE
syndrome) are due to mutations of the CHD7 gendlieg
to haploinsufficiency(Jongmans et al., 2006; Jiang et al.,
2012).

Microdeletions encompassing the enti€¢dD7 gene or
affecting individualCHD7 gene exons occur in a minority
of cases. If the CHD7 mutation analysis is normal,
obtaining studies for del/dup ac@HD7 and then an array of
comparative genomic hybridization (CGH) are the nex
steps(Udaka et al., 2007; Bergman et al., 2012a).

CHD7 is a member of the chromodomain helicase
DNA-binding (CHD) protein family that plays a rolen
transcription regulation by chromatin remodeling. ot
recently, a review of 379 published cases of clallg
diagnosed cases of CHARGE syndrome in which CHDY
mutation testing was undertaken found that 67% abes
were due to a CHD7 mutatior{Zentner et al., 2010;
Bergman et al., 2012b).
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Although one case report detailed CHD7
duplication, which did not result in a CHARGE-Ilike
phenotype. Numerous case reports have described
individuals clinically diagnosed with CHARGE syndne
who harbor various presumably pathologic cytogeaoeti
abnormalities, including 22911.2 deletions, 142248
inverted duplications, and 9p-, and single gene aniwns
(Monfort et al., 2008; Bergman et al., 2012b).

Pathophysiology

Many different types of gene mutations have been
observed in patients with genetic CHARGE syndrome.
These include nonsense, frameshift, missense, aittes
site mutations. It is unclear whether the type ofngtic
mutation affects phenotype, but future studies nrayeal
significance(Wincent et al., 2008; Vatta et al., 2013).

Many authors however know that even identical
genotypes can produce different phenotypes. Onedystu
analyzed monozygotic twins with identical mutatiom
exon 16 of chromosome 8. While both twins presentath
bilateral coloboma, cardiac malformations, and gtlow

restriction, they differed greatly in the severigf cardiac



