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RESUMO

Achados audiolégicos e otolégicos em pacientes com Sindrome Richieri Costa

Pereira

Objetivo: A Sindrome de Richieri-Costa-Pereira (SRCP) €& caracterizada pela
malformacdo dos membros e terco inferior da face e baixa estatura. E causada pelo
desenvolvimento anormal do primeiro e segundo arcos faringeos, responsaveis pela
formagao do ouvido humano. Aqui, objetivamos descrever as alteragbes audiologicas
e otoldgicas em pacientes acometidos por SRCP.

Delineamento: Foi realizado um estudo retrospectivo, descritivo e ndo randomizado.
Pacientes: Participaram do estudo 12 pacientes do Hospital de Reabilitacdo de
Anomalias Craniofaciais da Universidade de Sdo Paulo, com diagndstico genético de
SRCP, que foram previamente submetidos a exames de audiometria e tomografia.
Analisamos os resultados desses exames, documentados em seus prontuarios.
Meétodos: Analisamos os dados de imagem de tomografia computadorizada (TC) dos
pacientes com o software Horos 3.0 (LGPL-3.0) e realizamos a audiometria e
imitanciometria, em cabina acustica, com Audidmetro Madsen Electronics Midimate
622, calibrado de acordo com os padrdes estabelecidos pela a Organizagéo
Internacional de Normalizagdo. Os audidmetros de imitancia AT235, AZ7R e AD027
coletaram os dados.

Resultados: Dos 12 pacientes, 66% apresentavam alteracdes leves da orelha externa.
A média do escore tomografico de Jahrsdoerfer para a orelha média foi de 9,31. A
meédia tritonal, obtida pelos procedimentos de audiometria, foi de 11,96 e 17,67 nas
orelhas direita e esquerda, respectivamente. Um total de 56,25% e 31,25%
apresentaram curva timpanométrica normal e tipo B, respectivamente.

Conclusées: Com base em seus prontuarios, os 12 pacientes apresentaram escassas
alteragdes otoldgicas e audiométricas, indicando que a malformagéo do primeiro e
segundo arcos nao necessariamente afeta concomitantemente a estrutura da
mandibula e da orelha.

Palavras-chave: Sindrome Richieri-Costa-Pereira, orelha, audiologia.



ABSTRACT

Audiologic and otologic findings in a patients with Richieri-Costa—Pereira
Syndrome

Objective: Richieri-Costa-Pereira Syndrome (RCPS) is characterized by the
malformation of the limbs and lower third of the face, and short stature. It is caused by
the abnormal development of the first and second pharyngeal arches, which are
responsible for the formation of the human ear. Here, we aimed to describe the
audiologic and otologic changes in patients affected by RCPS.

Design: We conducted a retrospective, descriptive, and non-randomized study.
Patients: This study comprised 12 patients of the Hospital for Rehabilitation of
Craniofacial Anomalies of the University of Sdo Paulo, diagnosed with genetic RCPS,
that were previously subjected to audiometry tests and tomography exams. We
analyzed these test results, documented in their medical records.

Methods: We analyzed the computed tomography (CT) image data of the patients with
the Horos 3.0 software (LGPL-3.0) and performed immittance audiometry, in a
soundproof booth, with a Madsen Electronics Midimate 622 Audiometer, calibrated
according to the standards set by the International Organization for Standardization.
The AT235, AZ7R and AD027 immittance audiometers collected the data.

Results: Of the 12 patients, 66% had mild outer-ear abnormalities. The mean
Jahrsdoerfer tomographic score for the middle ear was 9.31. The tritonal average,
obtained by audiometry procedures, were 11.96 and 17.67 in the right and left ears,
respectively. A total of 56.25% and 31.25% showed a normal and type-B tympanogram
curve, respectively.

Conclusions: Based on their medical records, the 12 patients showed scarce otologic
and audiometric changes, indicating that first and second arch-malformation does not
necessarily concomitantly affect the mandible and ear structure.

Keywords: Richieri-Costa-Pereira syndrome, otological, audiological.
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1 INTRODUCTION

First described in 1992, Richieri-Costa-Pereira Syndrome (SRCP — OMIM
268305), comprises a group of malformations involving the face, limbs and short
stature (Richieri-Costa & Pereira, 1992). Expressed by autosomal recessive
inheritance located on chromosome 17g25.3 where it results in EIF4A3 deficiency
(Francine P. Favaro et al., 2014), responsible for the development of the first and
second pharyngeal arches. The phenotypic characteristics at birth suggest the
diagnosis, and its confirmation is performed through genetic testing.

Although there is a lack of information in the national and international literature,
the RCPS is a separate entity fond at the Hospital for Rehabilitation of Craniofacial
Anomalies of University of Sdo Paulo (HRAC-USP). Its craniofacial morphology is
severely affected. The main features observed are microstomia, micrognathia,
abnormal jaw fusion, and ear implantation anomaly (Francine Pinheiro Favaro et al.,

2011) and hearing loss was present in 66% of studies (Vendramini et al., 2004).

In humans, the formation of structures of the middle ear (hammer and anvil) and
mandible shares the same embryological origin, through Meckel's cartilage (first
pharyngeal arch), formed in the first weeks of intrauterine development (Fuchs &
Tucker, 2015; Mansour, 2015). et al., 2019; Powles-Glover & Maconochie, 2018;
Susanibar et al., 2016; Sylva Bartel-Friedrich & Cornelia Wulke, 2007). Any alteration
that affects the development of this pharyngeal arch, as found in Treacher Collins
Syndrome (CTS) (Rosa et al., 2016; Takegoshi et al., 2000), Goldenhar Syndrome
(GS) (Hennersdorf et al., 2014; Nardi et al., 2018), Larsen Syndrome (LS) (Marques et
al., 2017) and Nager Syndrome (NS) (Herrmann et al., 2005), lead to craniofacial

alterations including the ear and lower third of the face.

Currently, there are 37 confirmed cases in Brazilian banks, in the present article
we will be approaching 12 of these with information about the frequency of otological
and audiological descriptions, data that currently configure the largest sample studied
in the literature. The aim of this article is to describe the radiological changes.
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2 OBJECTIVES

RCPS is characterized by the malformation of the limbs and lower third of the
face, and short stature. It is caused by the abnormal development of the first and
second pharyngeal arches, which are responsible for the formation of the human ear.
Here, we aimed to describe the audiologic and otologic changes in patients affected
by RCPS.
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3 ARTICLE

Article presented in this Dissertation was written according to The Cleft Palate-
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Introduction

First described in 1992, Richieri-Costa-Pereira Syndrome (RCPS) (OMIM
268305) comprises collective malformations of the face, limbs, and body stature.
1 It is transmitted through autosomal recessive inheritance, caused by a
chromosome 17925.3 mutation. Consequently, the levels of EIF4A3, which is
responsible for the development of the first and second pharyngeal arches, are
diminished.2 The phenotypic characteristics, usually first seen at birth, are
indicative of the syndrome, which is diagnosed through genetic testing.

Although information regarding RCPS is sparsely documented in scientific
literature, the Hospital for Rehabilitation of Craniofacial Anomalies (HRAC-USP)

is dedicated to RCPS research. Patients with RCPS usually have severely
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malformed craniofacial morphology, mainly microstomia, micrognathia (Figure
1), a cleft mandible (Figure 2), and abnormal ear formation (Figure 3).3
Vendramini et al. reported hearing loss in 66% of their studies.4 Most patients
also had affected extremities, especially their hands and feet (Figure 4).

In humans, the formation of the malleus, incus, and mandible have the
same embryological origin, i.e., Meckel’s cartilage which develops into the first
pharyngeal arch. This occurs in the first weeks of intrauterine development.5-9
Any changes that affect the development of this pharyngeal arch, as with
Treacher Collins Syndrome (TCS),10,11 Goldenhar Syndrome (GS), 12,13
Larsen Syndrome (LS),14 and Nager Syndrome (NS),15 lead to structural
craniofacial changes, including malformation of the ears and lower third of the
face.

Currently, there are 37 confirmed cases of RCPS in Brazilian databases.
Here, we examine 12 of these cases, analyzing data of frequencyof otologic and
audiologic descriptions. The objective of this study was to describe the

radiographic and audiological changes in patients with RCPS.

Materials and Methods

We performed a retrospective, descriptive, and non-randomized analysis
of 12 patients genetically diagnosed with RCPS of the HRAC-USP. All patients
had ear Computed Tomograpy (CT) and/or audiometry, and/or tympanometry
test results in their medical records. The exclusion criteria included insufficient

image quality which would inhibit the analysis of external ear structures. The
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research was conducted on the HRAC/USP Bauru campus of the previously
mentioned institution. This study was submitted for approval to the Research
Ethics Committee of the HRAC, under protocol no. 4,370,524. The informed
consent form was waived.

Photographic records were taken at the institution to record the clinical
characteristics. Axial, coronal, and sagittal section-CT images were obtained
using an i-CAT Next Generation scanner (ISI-i-CAT Imaging System, cone
beam, Next Generation i-CAT®). The images were imported as Digital Imaging
and Communications in Medicine (DICOM) formatted files, and the data were
analyzed with the Horos 3.0 software (LGPL-3.0) to study the outer, middle, and
inner ears.

We evaluated the external ear by analyzing photos and otoscope
examination results. The Weerda classification was used to catalogue the
degree of dysplasia, as shown in Table 1.16

The collective state of the middle and inner ears was characterized
according to the 10-point Jahrsdoerfer grading scale, depicted in Table 2. 17
Hearing tests were conducted in a soundproof booth, with a Madsen Midimate
622 interacoustics audiometer, calibrated according to the following
International Organization for Standardization (ISO) 389-2/1994 standards for
sound pressure levels with pure tone stimulus, modulated for insert phones: ISO
8253 - calibration of the test environment; 1ISO 8253-1/1989 - pure tone

audiometry and bone vibrator; 1ISO 8253-2/1992- free field audiometry; ISO
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8253-3/1996 - speech audiometry. Immittance audiometry was performed using
the AT235, AZ7R and AD027 immittance audiometers.

We performed the hearing analysis following the World Health
Organization (WHO, 2014) guidelines. Thus, the average pure tone thresholds
of frequencies 500 Hz, 1,000 Hz and 2,000 Hz is classified as “normal hearing”
from 0-25 dB, “mild hearing loss” from 26-40 dB, “moderate” from 41-60 dB,
“severe” from 61-80 dB, and “profound” when tritonal averages are above 81
dB.

Tympanometry was performed with the 226 Hz tone test and classified
according to Jerger, 1972 as follows: type-A tympanogram, maximum
admittance at 0 daPa, with variation not exceeding -100 daPa, and 0.3 - 1.6 mL
middle ear volume; Ar curve, middle ear volume < 0.3 mL; Ad curve, middle ear
volume > 1.6 mL; C curve, displaced maximum admittance for negative
pressures < -100 daPa; and B curve, no maximum admittance at any air

pressure.

Results

Twelve individuals genetically diagnosed with RCPS were analyzed in this
study, of which 58% were women and 42% men. We analyzed the ears of all
the patients via tomography. We further analyzed the ears of 8 of these patients
using audiometry and tympanometry.

According to the Weerda classification, 66% of the ears showed external

involvement, all with cup ear type-lI deformities as shown in Figure 5, with no
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microtias found (Table 3). The mean Jahrsdoerfer tomographic classification
was 9.31, with 9.45 in the right ear and 9.18 in the left ear. The lowest score
was 8, in which changes found in 10 ears involved mastoid hypopneumatization,
and 3 ears showed anomalous facial nerve course (Table 3). The audiometry
tritonal averages were 11.96 and 17.67 in the right and left ear, respectively.
These are considered normal thresholds, according to the WHO (2014). Figure
6 shows the average of the collected data. With the tympanometry, 56.25% of
the patients obtained curve A, 31.25% curve B. Two had inserted ventilation
tubes in their ears at the time of the test, making it impossible to perform the

test.

Discussion

RCPS is an evolving pathology. It was first mentioned in 1992, when
geneticist Dr. Richieri-Costa identified a group of individuals with common
malformations, all born in a particular region of Sdo Paulo. These patients were
regularly admitted to the Hospital for Rehabilitation of Craniofacial Anomalies,
Bauru (Sao Paulo — Brazil) for follow-up examinations.

The rarity of this patient group inaugurated further research which
revealed that the EIF4A3 mutation is responsible for the syndrome.2 Due to the
severity of the malformation involving the lower third of the face, mainly the
mandible, it has been assumed that the same embryological origin of the

ontological and mandibular structures, i.e., the first and second pharyngeal
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arches, was the cause of the otologic changes presented by these
patients.5,18,19

Currently, there are only 37 cases, with genetic and clinical diagnoses of
the pathology, registered in Brazilian databases. Here, we analyzed the
audiologic and otologic test results documented in their medical records of 12
of these 37 patients.

The initial hypothesis was that these patients would have ear
malformation due to the severely affected formation of the mandible. However,
only 41% showed mild abnormalities in the analyses.

To date, no underlying mechanism has been found which could explain
the mildness of otologic malformations compared to the severe mandibular
malformations, an unexpected symptom, as they share the same embryological
origin. Interestingly, this is unique to RCPS, as individuals with other syndromes,
such as TCS, Oculoauriculovertebral Spectrum, and NS, also caused by first
and second pharyngeal arch abnormalities, have severe otologic and/or
audiologic malformations.17,20,21

Although the RCPS preserves the structures of the ear, which should be
embryologically compromised, the epiglottis and limbs are affected.3,22 Further
studies are needed to identify the etiology that would cause changes in the

mandible, limbs, and epiglottis, but not the ear.
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Conclusion

We observed a few otologic and audiometric changes, which contradicts
the current assumption that every syndrome that severely affects the mandible
will affect the outer and middle ear in a similar manner. Further research is
required to elucidate the underlying mechanism which causes the Richieri-
Costa-Pereira Syndrome to seriously affect the mandibular but not the ear

structure, both of which have the same embryological origin.
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FIGURES

FIGURE 1 — Examples of microstomia and micrognathia
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FIGURE 2 — Mandibular abnormalities

FIGURE 3 — Abnormal ear formation
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FIGURE 5 — Cup ear type | deformities
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TABLES

Table 1: Weerda classification

Dysplasia

Subgroup

Type 1: first-degree

malformation

Prominent ears; macrotia,
cryptotia; coloboma; scaphoid
Stahl

deformities

ear, ear, mild
(Darwin’s
tubercle, absence of crus of
helix, tragus and antitragus
deformities); Cup ear type | to

Type 2: Microtia grade |II;

second-degree malformation

Cup ear type lll; hypoplasia of
the helix

Type 3: Microtia grade Il with
anotia; third-degree

malformation

Unilateral or bilateral microtia

grade lll; anotia

TABLE 1 — Weerda classification

Table 2: Jahrsdoerfer grading scale

Allocated points

Middle
characteristics

and inner ear

Stapes present

Oval window present

Middle ear space

Facial nerve position

Malleus-incus complex

Mastoid pneumatized

Incus-stapes connected

Round window present

Al Al Al Al Al Al Al Al

Appearance of outer ear

10 points

Maximum total score

TABLE 2 — Jahrsdoerfer grading scale
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Table 3 Jahrsdoerfer classification Weerda classification

Patient Right ear Left ear Right ear Left ear
1 9 9 0 0
2 10 9 0 0
3 10 10 1 1
4 10 10 0 0
S) 10 10 1 1
6 8 8 0 0
7 10 8 1 1
8 9 9 1 1
10 8 8 1 1
11 10 10 1 1
12 10 10 1 1

TABLE 3 — Jahrsdoerfer classification and Weerda classification




4 FINAL
CONSIDERATIONS




47



48

4 FINAL CONSIDERATIONS

Few otological and audiometric alterations were found in this study, which
makes us think that not every syndrome that severely affects the mandible will affect
the outer and middle ear, as previously thought. And, the question remains, not yet
scientifically discovered: why does Richieri-Costa-Pereira syndrome seriously affect
the mandible and not the ear, if they have the same embryological origin?
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Dados Coletados;

- Termo de Permissao para uso de registros para fins cientificos;

- Termo de Compromisso do Pesquisador Responsavel.

Recomendacodes:
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Conclusdes ou Pendéncias e Lista de Inadequagdes:

A pesquisadora anexou as seguintes respostas as pendéncias anteriormente apontadas:

1- No Material e Método descrever em detalhes qual a metodologia que fara parte do estudo (analise de
dados audiolégicos e tomograficos??, o que sera considerado?, tamanho da amostra?, havera divulgacao
de imagens e exames?, etc). Excluir do Critério de exclusdo o item b (Pacientes que ndo assinaram o
TCLE). Trata-se de estudo retrospectivo e ja foi apresentado o Termo de Dispensa de TCLE. Corrigir o
terceiro paragrafo do item 4.2, pois os pacientes SERAO dispensados do TCLE - compatibilizar na PB as
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A- Inserir o nome do Departamento, Divisdo, Servigo e Se¢do em que o estudo sera conduzido.

B- O termo deve ser dirigido ao participante da pesquisa, ou ao responsavel legal pelo paciente (em caso
de menores de idade ou legalmente incapazes). Retirar o nome e os dados da pesquisadora desse campo e
adequar o texto que estd em destaque amarelo.
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Word e na Plataforma Brasil recomendo a aprovagao do referido projeto por esse colegiado.
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