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Auditory processing and language evaluation in patients with Cat Eye Syndrome - case study

Abstract

The Cat Eye Syndrome is a rare syndrome characterized by coloboma of iris and pre-auricular
malformation. The objective of this study was to evaluate the speech, comprehension of speech and
auditory processing of two brothers with a diagnosis of cat eye syndrome. The evaluations were
performed in a neuroaudiologic clinic and speech screening clinic of the Speech Therapy Department,
Federal University of Sao Paulo. The tests were: pure tone audiometry, research of the speech reception
threshold, tympanometry and acoustic reflex, index of speech recognition percentage, speech in noise
with figures, digit dichotic test Random Gap Detection Test, vocabulary test and phonology and an
Item which assesses speech comprehension of Luria Nebraska Neuropsychological Assessment. In the
evaluation the children showed bilateral sensorineural hearing loss of minimum level, changes in hearing
closure and figure-ground in auditory processing, and in the skills of listening and spoken language issue
in phonology and vocabulary tests.

Keywords: Speech Language Pathology and Audiology; Hearing; Hearing Disorders; Auditory
Perception.

Resumo

A sindrome do Olho de Gato é uma sindrome rara, caracterizada por coloboma de iris e malformag¢ao
pré-auricular. O objetivo deste estudo foi relatar a avaliagdo fonoaudiologica e de processamento
auditivo de dois irmdos com diagnostico da sindrome do olho de gato. As avaliagées foram realizadas
no ambulatorio de neuroaudiologia e no ambulatorio de triagem fonoaudiolégica do Departamento
de Fonoaudiologia da Universidade Federal de Sao Paulo. Os testes avaliados foram: audiometria
tonal liminar, pesquisa do limiar de recep¢do de fala, imitanciometria e pesquisa do reflexo acustico,
Indice percentual de reconhecimento de fala, fala no ruido com figuras, dicético de digitos, detec¢do
de intervalos aleatorios, prova de vocabulario e fonologia do teste de linguagem infantil e item que
avalia a compreensdo oral da Avaliagdo Neuropsicologica Luria Nebrasca. Na avaliagdo as criangas
apresentaram perda auditiva neurossensorial de grau minimo bilateral, alteragdo nas habilidades
auditivas de fechamento e figura-fundo na avalia¢do do processamento auditivo e nas habilidades de
linguagem de compreensdo oral e emissdo oral nos testes de vocabulario e fonologia.

Palavras-chave: Fonoaudiologia; Audi¢do, Transtornos da Audigdo; Percep¢io Auditiva.

Resumen

Sindrome del Ojo de Gato es un sindrome poco frecuente, caracterizada por coloboma de iris y
malformacion pre-auricular. El objetivo de este trabajo es presentarla evaluacion fonoaudiologica y de
procesamiento auditivo de dos hermanos con un diagndstico de sindrome de Ojo de Gato. Las evaluaciones
se realizaron en el ambulatorio de neuroaudiologia y e nel ambulatorio de tamizaje fonoaudioldgica
del Departamento de Fonoaudiologia de la Universidad Federal de Sdo Paulo. Las pruebas fueron:
audiometria de tono, investigacion del umbral de recepcion del habla, imitaciometria e investigacion del
reflejo acuistico, indice promedio de reconocimiento de voz, habla en ruido con figuras, dicotica de digitos,
deteccion de intervalos aleatorios, prueba de vocabulario y fonologia de la prueba de lenguaje infantil
vy una prueba que evaliua la comprension oral de la Evaluacion Neuropsicologica Luria Nebraska. En la
evaluacion, los nifios presentaron una pérdida auditiva neurosensorial de grado minimo bilateral, cambio
en las habilidades auditivas de cierre y figura-fondo en el procesamiento auditivo y en las habilidades
de lenguaje de comprension oral y emision oral en las pruebas de vocabulario y fonoldgicas.

Palabras clave: Fonoaudiologia; Audicién; Trastornos de la Audicién; Percepcion Auditiva.
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Introducion

The Cat Eye Syndrome! (Cat Eye Syndrome -
CES; OMIM #115470) was first described in 1965
by Schachenmann et al. The name “cat’s eye” was
adopted because the iris coloboma is similar in
shape to the pupil of cats. CES is a rare syndrome;
its diagnosis is based on the presence of a super-
numerary marker derivative chromosome from
chromosome 22. The extra chromosome usually
emerges from a new mutation from parents. It is a
chromosomal disorder in which transmission is not
related to sex, examination of karyotype should be
performed if a parent presents the syndrome, pre-
-auricular malformation or downward palpebral
fissures .

This supernumerary marker chromosome is
isodicentric with a single active centromere, and
occurrence of satellites at queue presenting partial
tetrasomy 22-pter to 22q11.2. An estimated inci-
dence of 1: 50,000 to 150,000 live births 2.

The clinical status is characterized by
downward oblique palpebral fissures , ocular
coloboma , unilateral or bilateral corneal opacity,
cataract, anorectal and kidney malformations
(absence of one or both kidneys, hydronephrosis,
supernumerary kidney or renal hypoplasia), heart
malformation (especially the totally anomalous
pulmonary venous return- TAPVR and tetralogy
of Fallot - TOF), preauricular depressions or folds,
sometimes in combination with atresia of the exter-
nal auditory canal and mental retardation. Only
41% of CES patients have a classic combination
of'iris coloboma, anal anomalies and pre-auricular
anomalies *°.

Other abnormalities may occur and are lis-
ted in decreasing frequency of occurrence: anal
atresia with rectal fistula to the bladder, vagina or
perineum, microphthalmia (often unilateral), cra-
niofacial malformation including choanal atresia,
skin patches, growth hormone deficiency, cleft lip
and palate, vertebral fusions, biliary atresia, among
others that are less common °.

During early childhood it is common for
individuals to die of multiple malformations, life
expectancy of the remaining is not significantly
reduced .

The CES is associated with wide phenotype
variability due to possible mutations arising from
the presence of the marker chromosome and can
have variations to almost normal phenotype with

severe abnormalities. However, none of the features
is consistently present which affects the diagnosis
and leads to failure in identifying patients with
CES 2.

The literature reports that individuals with this
syndrome may have a cognitive delay *, therefore,
it is considered important to investigate individuals
with Cat Eye Syndrome, aspects related to periphe-
ral hearing, to language and to auditory processing
in behavioral tests, for a better prognosis.

The objective of this study was to report the
speech, language comprehension and auditory
processing of two siblings diagnosed with Cat
Eye Syndrome

Description of the case

This retrospective study was submitted to the
Research Ethics Committee and approved. The
evaluations of two siblings with CES were perfor-
med in a neuroaudiological clinic and a language
assessment clinic of the Universidade Federal de
Sao Paulo.

The mother of the patients sought a speech
therapy service with the complaint that R.L.S., her
8 year-old son, and A.B.S., her 6 year-old daughter
had learning difficulties. Both were diagnosed in
a genetic clinic by means of a karyotype showing
supernumerary marker identified as chromosome
22. The children were then referred to sectors
specialized in Auditory Processing Evaluation and
Language Assessment.

The subjects underwent pure tone audiometry,
speech reception threshold, imittance and acoustic
reflex in a soundproof booth, with an audiometer
and an impedance meter, calibrated according to the
technical standards ANSI, S3 1, 1991 (soundproof
booth): ANSI. S3 21, 1978 (pure tone audiometry):
ANSI, S3.39-1997 (impedance meter) °.

The selected tests were: speech recognition
percentage index (SRPI) ¢, Speech in Noise
with pictures (SNT) ¢ to assess auditory closure,
Dichotic Digit (DDT) ¢ for figure-ground, Random
Gap Detection Test (RGDT)’ to assess temporal
resolution and a Protocol of Language assessment
8,9,10

Language Assessment involved: Oral
Expressive vocabulary and phonology with ABFW
8 and oral story comprehension and reproduction
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“The crow and the doves” extracted from Luria-
Nebraska Neuropsychological Battery ',

The boy presented phenotypical signs such as
malformation of the outer ear and dyspraxia and
history of meconium. He has also been diagnosed
with a light form of Autism Spectrum Disorder.
In the audiological evaluation, the boy presented
bilateral minimal sensorineural hearing loss, type
A tympanometric curve and bilateral absence of
acoustic reflexes. In the auditory processing eva-
luation, the results were indicative of impairment
of closure abilities, figure-ground and temporal
resolution (table 1). His communication was pre-
dominantly verbal. As to oral story comprehension
of “The crow and the doves “, he answered 06/07
questions including inference. He under-performed

in the expressive vocabulary task correctly naming
only 48% (57/118) of the pictures of different
categories: 4/15 animals, 9/15 food, 6/10 clothing,
8/11 means of transport; 15/24 furniture and tools;
3/10 professions; 1/12 locations; 7/10 shapes and
colors; 4/11 toys and musical instruments. As to
phonological aspects the following processes were
observed: simplification of consonant cluster and
simplification of final consonant. In addition, there
was assytematic liquid simplification. In imitation
test the same processes were observed. He is able to
read a little but does not always associate phonemes
to graphemes. He only writes his own name and
that of different buses

TABLE 1. INDIVIDUAL PERFORMANCE IN BEHAVIORAL TESTING

Behavioral Tests Male child

Female child

Speech in noise Right ear: 90%

Right ear: 70%

Left ear : 60%
Altered

(figures) Left ear: 70% Left ear: 80%
Altered Altered
Digit Dichotic Right ear: 75% Right ear: 92,5%

Left ear : 47,5%
Altered

Random Gap Detection Test

Did not understand the test
(data were inconclusive) Normal

15 milisseconds

The girl is eutrophic, showed phenotypic
alteration such as hand, outer ear malformation,
and anal atresia, and a history of motor and speech
development delay. In the audiological
evaluation, the girl presented bilateral minimal
sensorineural hearing loss, type A tympanometric
curve and bilateral absence of contralateral acoustic
reflexes. The auditory processing evaluation
showed poor performance on two tests, a sign of
impaired closure ability and figure-ground (Table
1). As to oral reception, the girl was able to answer
4 out of 7 questions related to “the crow and the
doves” showing difficulty in attention and auditory
memory. The evaluation of productive vocabulary
(ABFW) resulted in 64% (76/118) correct naming
of pictures of different categories: 12/15 animals;
18/24 furniture and tools; 09/10 shapes and colors
and 8/11 toys and musical instruments; 6/10

clothing; 11/15 food; 07/11 means of transporta-
tion; 3/10 professions; 2/12 locations. In addition,
as to phonological aspects, plosive and fricative
devoicing was observed, no longer expected at her
age. She was able to read roughly 20 words per
minute

Discussion

The results obtained in auditory processing
and language assessments were critically analyzed,
emphasizing the aspects observed.

The speech in noise test, which evaluates the
closing ability, is impaired in both individuals, so
there is a difficulty in their ability to use extrinsic
redundancy, which relates to the speech signal, to
fill in the missing parts or distorted audio signal and
recognize the full message. It interferes with their
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daily activities because often the everyday envi-
ronment cannot be considered ideal. Impairment
of this ability can cause speech understanding
deficit in noisy environments, and difficulty reading
and writing "%

The results of the dichotic listening test that
evaluates the ability of figure-ground were altered
in both individuals, so there may be difficulty in
understanding speech in an environment like home
or classroom with other competitive auditory sti-
muli which can cause learning disorders. Children
in the literacy stage are the most affected as they
are in the process of acquiring oral vocabulary and
learning to read and write !1213- The mother of the
children reported that the teachers at school often
complain about her children’s difficulty to learn
new information. A gap in Random Detection Test
that evaluates the ability of resolution is impaired
only in the boy who had great difficulty unders-
tanding the instructions. Temporal resolution is
important for speech perception, understanding
language and learning to read and write '*!°. Some
consonants are characterized by brief time intervals
and when there is impairment in temporal resolu-
tion the speech of the individual may be affected as
is the case of the boy in our study who had conso-
nant cluster and final consonant simplification plus
assystematic simplification of liquids.

Neither of the children answered all the ques-
tions related to “The crow and the doves” and the
difference can be justified by their age. Both were
able to provide the resumitive inference, a sign of
macrostructural adequacy'®

Asto vocabulary and phonology, it was obser-
ved that the performance of the two was below
what was expected. According to some authors,
children with speech disorders present a deficit of
phonological memory and vocabulary 7. Therefore,
our findings are consistent with the literature.

The literature '8 shows that there is a strong
correlation between listening, auditory processing
and vocabulary. Individuals with auditory proces-
sing disorders may present deficit of grammatical
morphology, metalinguistic deficit and difficulty in
the production of / r/ and / 1 /. Such alterations can
be observed in writing, reading comprehension.

The speech therapy for these individuals should
include aspects of auditory processing and the use
of strategies that involve speech and language. We
recommend the counseling of the teachers and of
the colleagues to help them cope with the children

and their difficulties and to boost their self-esteem.
This should result in a more comfortable, humane
and inclusive environment for the child.

We would like to stress the importance of a
multidisciplinary approach that includes the study
of auditory, speech and language aspects, with the
contribution of the family, language pathologists,
audiologists, psychologists, pedagogues and diffe-
rent clinicians. The focus must be the child and his
general well-being and social insertion.

Final considerations

The Individuals with Cat Eye Syndrome of this
study had bilateral minimal sensorineural hearing
loss, impaired hearing closure and figure-ground
and difficulty listening, speaking, and reading.
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