
HEARING IMPAIRMENT IN 
OCULOAURICULOVERTEBRAL DYSPLASIA 
(GOLDENHAR SYNDROME): LITERATURE REVIEW
Marek Porowski1ABEF, Henryk Skarżyński1AE, Piotr H. Skarżyński1,2,3AE, 
Andrzej Pastuszak1F

1  Oto-Rhino-Laryngology Surgery Clinic, World Hearing Centre, Institute of Physiology 
and Pathology of Hearing, Warsaw/Kajetany, Poland 

2  Heart Failure and Cardiac Rehabilitation, Department of the Medical University 
of Warsaw, Poland 

3  Institute of Sensory Organs, Warsaw/Kajetany, Poland

Corresponding author: Marek Porowski, M.D., Ph.D., World Hearing Center of the 
Institute of Physiology and Pathology of Hearing ul. Mokra 17, Kajetany n. Warsaw, 
05-830 Nadarzyn, Poland, e-mail: m.porowski@ifps.org.pl

Abstract

This paper reviews the literature on patients with oculoauriculovertebral dysplasia (OAVD, Goldenhar syndrome) in the context of methods 
to improve their hearing, an area of interest to otorhinolaryngologists, audiologists, and phoniatrists. The papers reviewed describe individ-
ual cases and groups of patients diagnosed with the syndrome. They are of interest due to the range of therapeutic approaches used and the 
percentage of favourable results. The available literature is sparse, particularly in terms of improving hearing in OAVD. In these patients, de-
grees of hearing loss or deafness are major problems resulting from complex external, middle, and inner ear defects, which can also lead to 
speech development disorders. There is therefore a need for a closer look at the syndrome, including how to identify patients, indications for 
surgical treatment, use of other methods to improve hearing, and methods of rehabilitation.
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TRASTORNOS DE LA AUDICIÓN EN EL SÍNDROME ÓCULO-AURÍCULO-
VERTEBRAL (SÍNDROME DE GOLDENHAR): REVISIÓN DE LA LITERATURA

Resumen

El objetivo de este estudio fue revisar la literatura sobre pacientes con en el síndrome óculo-aurículo-vertebral (Síndrome de Goldenhar, 
OAVD) en el contexto de la presencia de trastornos en el área de interés del otolaringólogo, las opciones de tratamiento para estos trastor-
nos y, en particular, la mejora de la audición. 

El síndrome de OAVD es un defecto congénito raro que se caracteriza por hipoplasia facial unilateral con defectos oculares y anormalidades 
esqueléticas. Los rasgos característicos del síndrome fueron descritos por primera vez por Maurice Goldenhar en 1952. El grado de pérdida 
auditiva puede variar según el tipo de alteración auditiva: de leve a moderado en el caso de una alteración de conducción (en el caso de oti-
tis media crónica con exudado), hasta una pérdida auditiva profunda en el caso de defectos de desarrollo del oído interno con diversas for-
mas de displasia coclear. 

Los trabajos que se tuvieron en cuenta se referían tanto a grupos de pacientes como a casos individuales de pacientes con síndrome de Gol-
denhar. Se consideraron interesantes debido al enfoque terapéutico y al propósito del caso. Al analizar la literatura, se encontró que todavía 
hay pocas publicaciones que se centran en los problemas auditivos y la mejorar de la audición en el síndrome óculo-aurículo-vertebral. En 
este grupo de pacientes, el grado de pérdida auditiva es uno de los principales problemas y se debe a la presencia de defectos complejos en el 
oído externo y medio. A su vez, este problema es la causa de los trastornos del desarrollo del habla. 

Por lo tanto, existe la necesidad de un análisis más profundo del problema, incluida la separación de los grupos de pacientes para determinar 
las indicaciones para el tratamiento quirúrgico, el uso de otros métodos de mejora auditiva y los métodos de rehabilitación.
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НАРУШЕНИЯ СЛУХА ПРИ ПАТОЛОГИИ ГЛАЗА, УХА И ПОЗВОНОЧНИКА 
(СИНДРОМ ГОЛДЕНХАРА) - ОБЗОР ЛИТЕРАТУРЫ

Аннотация

Целью данного исследования является обзор литературы о пациентах с патологией глаза, уха и позвоночника (синдром Гол-
денхара, OAVD) в контексте наличия нарушений, являющихся частью сферы деятельности отоларинголога, вариантов ле-
чения этих нарушений и, в частности, улучшения слуха. Синдром OAVD является редкой врожденной патологией, которая 
характеризуется односторонней гипоплазией лица с дефектами глаза и скелетными аномалиями. Характерные черты синдро-
мов впервые были описаны Морисом Гольденхаром в 1952 году. Степень нарушения слуха может варьироваться от легкой 
до умеренной кондуктивной тугоухости в случае хронического среднего отита с экссудатом, до глубокой сенсоневральной 
тугоухости с дефектами развития внутреннего уха с различными формами кохлеарной дисплазии. Охваченная литература 
представляла как группы пациентов, так и отдельных пациентов с синдромом Голденхара. Они были признаны интересными 
из-за представленного терапевтического подхода и цели. При анализе литературы было обнаружено, что все еще существует 
немного публикаций, посвященных проблемам улучшения слуха при синдроме Голденхара. В этой группе пациентов поте-
ря слуха различной степени является одной из основных проблем, она обусловлена   наличием сложных патологий внешнего 
и среднего уха и является причиной нарушений развития речи. Поэтому существует необходимость более глубокого анали-
зае проблемы, включая разделение групп пациентов для определения показаний к хирургическому лечению, использованию 
других методов улучшения слуха и методов реабилитации.
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ZABURZENIA SŁUCHU W ZESPOLE OCZNO-USZNO-KRĘGOWYM (GOLDENHARA) 
– PRZEGLĄD PIŚMIENNICTWA

Streszczenie

Celem niniejszej pracy był przegląd piśmiennictwa dotyczący pacjentów z  zespołem oczno – uszno – kręgowym (Goldenhara, OAVD) 
w kontekście obecności zaburzeń będących w obszarze zainteresowań otolaryngologa, możliwości leczenia tych schorzeń, a w szczególno-
ści poprawy słuchu. Zespół OAVD jest rzadką wadą wrodzoną, która charakteryzuje się jednostronnym niedorozwojem twarzy z wadami 
oczu oraz towarzyszącymi nieprawidłowościami układu kostno – szkieletowego. Charakterystyczne cechy zespołu zostały opisane po raz 
pierwszy przez Maurice Goldenhar w 1952r. Stopień ubytku słuchu może wahać się od łagodnego i umiarkowanego o typie przewodze-
niowym w przypadku przewlekłego zapalenia ucha środkowego z wysiękiem, do głębokiego niedosłuchu odbiorczego z wadami rozwojo-
wymi ucha wewnętrznego z różnymi postaciami dysplazji ślimaka. Prace, które wzięto pod uwagę dotyczyły zarówno grup pacjentów jak 
i pojedynczych przypadków pacjentów z zespołem Goldenhara. Zostały one uznane za interesujące z uwagi na prezentowane podejście 
lecznicze i cel. Analizując piśmiennictwo stwierdzono, że nadal istnieje niewiele publikacji koncentrujących się na problemach poprawy 
słuchu w zespole oczno-uszno-kręgowym. W tej grupie pacjentów różnego stopnia niedosłuch jest jednym z większych problemów, wyni-
ka z obecności złożonych wad ucha zewnętrznego i środkowego i jest przyczyną zaburzeń rozwoju mowy. Istnieje więc potrzeba głębszej 
analizy problemu, w tym wyodrębnienia grup pacjentów w celu określenia wskazań do leczenia operacyjnego, zastosowania innych me-
tod poprawy słuchu i sposobów rehabilitacji.

Słowa kluczowe: zespół Goldenhara • OAVD • implant słuchowy 

Introduction

Goldenhar syndrome (oculoauriculovertebral dysplasia, 
OAVD) is a rare congenital malformation clinically man-
ifested by a hemifacial microsomia. Characteristic features 
of the disease were first described in detail by Maurice 
Goldenhar in 1952 [1], although it was first mentioned 
in the second half of the 19th century [2]. In 1969 Gor-
lin suggested the name “oculoauriculovertebral dysplasia” 
for the syndrome, since its representative features also in-
clude congenital disorders of the spine [3]. The charac-
teristic appearance of patients affected by this disease is 
due to various degrees of microtia, including anotia, atre-
sia of the external auditory canal, additional outgrowths 
and preauricular fistulas, micrognathia, and hypoplasia of 
the jaw and facial muscles. There are at least a few other 
congenital disorders which also manifest in what is gen-
erally described in the Anglo-Saxon literature as “hemi-
facial microsomia”, while the term “Goldenhar syndrome” 
denotes a special group of these diseases with the distin-
guishing feature of associated defects of the skeletal sys-
tem as well as the eye [4–5]. 

Etiology of the syndrome

Etiology of the syndrome is not clear and there are many 
theories trying to explain the developmental disorders of 
patients affected with the syndrome [6]. Most of the de-
scribed cases occur sporadically, but families with auto-
somal dominant and recessive inheritance have also been 
described [7,8]. The influence of environmental factors 
present at an early stage of fetal development, which cause 
damage to the cells of the first and second pharyngeal 
arch, is mainly assumed. These factors include: maternal 
intake of certain medicines (tamoxifen, thalidomide, co-
caine, oral anticoagulants, vitamin A derivatives), alco-
hol abuse, viral infections, and gestational diabetes mel-
litus [9–10]. These factors are supposed to cause reduced 
blood supply or induce local bleeding in the region of the 
first and second pharyngeal arch, thus causing hypoplas-
ia of tissues originating from these structures [11,12]. It is 
likely that the etiology is complex, and occurrence of the 
syndrome is affected by both environmental and genetic 
factors [13]. The incidence of the syndrome varies from 
1 in 3,500 to 1 in 5,600 live births, the majority being boys, 
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and it generally affects the right side of the head, although 
about 15% of cases have developmental disorders on both 
sides of the face [14].

Structural disorders of the hearing organ

This literature review includes reports from 36 interna-
tional publications, accessed from search engines such as 
PubMed and from hard copies of specialist Polish jour-
nals. In all papers diagnosis and treatment of both adults 
and children was analyzed. The motive for including them 
all in the materials for this analysis was the widespread 
presence of damage to the hearing organ. A review of the 
available literature covering the last 20 years has shown 
that virtually in all patients with Goldenhar syndrome a 
group of persistent irregularities can be identified: vari-
ous degrees of hypoplasia of the pinna (microtia, anotia) 
co-existing with the stenosis or absence (atresia) of the ex-
ternal auditory canal [1,3,15,16]. Other anatomical disor-
ders of the auditory organ described in the literature in-
clude preauricular outgrowths, hypoplasia of the tympanic 
membrane, hypoplasia of the tympanic cavity, hypoplasia 
and lack of auditory ossicles, improper course of the fa-
cial nerve, lack of tensor tympani muscle, lack of chorda 
tympani, lack of oval and round windows, cochlear hypo-
plasia, underdevelopment or lack of semicircular canals, 
enlargement of the vestibular aqueduct, and internal au-
ditory canal defects [17–18]. 

The broad spectrum of hearing impairments in patients 
with this syndrome is a result of complex malformations 
of the external, middle, and in some cases the inner ear, 
and (as already mentioned) disorders during fetal devel-
opment of the first and second pharyngeal arch, which 
results in hypoplasia of structures originating from the 
arches. The first pharyngeal arch develops, among others, 
into a malleus, incus, and middle ear, while the second 
arch develops into the stapes. The labyrinth develops dif-
ferently, hence defects of the inner ear are less frequent-
ly described. The degree of structural disorder differs in 
each patient: in some the changes are discrete and lim-
ited to the external ear, in others they also include the 
middle and inner ear. As foreshadowed, craniofacial de-
fects most often affect one side only, with bilateral de-
fects being much less frequent [16]. In unilateral cases, 
the severity of facial hypoplasia is less and the level of 
hearing loss is asymmetrical.

Hypoacusis in OAVD

Hypoacusis in patients with Goldenhar syndrome is usu-
ally of the conductive type and is associated with devel-
opmental disorders of the structures originating from the 
first and second pharyngeal arch [19,20]. Sometimes a 
sensorineural hearing loss also coexists due to damage 
to the inner ear, but this type of hypoacusis is less com-
mon [21,21,22]. The degree of hearing loss can range 
from mild to moderate disorders of the conductive type 
(such as with cases of chronic otitis media with effu-
sion) to severe hearing impairment with profound sen-
sorineural hearing loss [23,23]. It is common knowledge 
that hearing is important for speech development, and 
in patients with OAV this is one of the leading prob-
lems that can significantly affect quality of life. Cohen 

described hearing loss of various degrees in 92% of pre-
sented patients, which resulted in worse scores in speech 
perception tests [24]. Skarżyński and associates present-
ed a group of eight patients in which hearing loss was di-
agnosed in each case, including two with deep bilateral 
loss [25]. Early recognition of hearing loss, its progres-
sion, and early appropriate treatment is therefore key in 
treating this group of patients. 

Treatment of various hearing disorders

After analyzing the available literature, only a few publica-
tions addressed treatment of hearing loss in patients with 
Goldenhar syndrome [28,29]. Most publications adopted 
a descriptive approach with the presentation of individ-
ual cases and audiometric test results, without focusing 
on treatment. This is probably related to the complexity 
of these defects in which there are numerous congenital 
abnormalities whose spectrum differs in each individu-
al patient. Thus, there is no one universal method to im-
prove hearing that can be applied to all affected patients. 

The main problem of the vast majority of these patients is 
a hearing loss associated with atresia of the auditory ca-
nal, but since there is still good bone conduction, treat-
ment using bone conduction devices is a natural choice. 
Bone conduction devices are well known, widely applied, 
and give very good auditory results, as they usually do 
in patients with Goldenhar syndrome [26–27]. It should 
be emphasized, however, that methods involving recon-
struction of the external auditory canal are not so effec-
tive, and do not improve hearing and speech perception 
as much as the use of a bone-anchored implant, and usu-
ally reconstructions must be combined with the fitting of 
hearing aids [28]. 

Hearing losses of the conductive type may also result from 
malformation of the ossicles. There are only a few reports 
on effective ossiculoplasty in patients with hypoplasia of 
the auditory canal, probably a result of the complexity of 
the defect. Skarżyński and associates described ossiculo-
plasty performed on three patients [28]. Hearing was im-
proved in two of them, but in the other the degree of mid-
dle ear hypoplasia, mainly of the ossicles, prevented it. In 
one of these cases, hearing improvement was achieved by 
reconstructing the lost connection between the incus and 
the deformed stapes. This was done by re-creation of the 
missing long process of the incus using glass–ionomeric 
cement to form a stable connection with the stapes. The 
second case required another type of ossiculoplasty: an-
terior atticotomy with removal of bone deposits between 
the malformed ossicles (block of the malleus and incus) 
and the attic wall. Those deposits completely immobi-
lized the ossicles, causing conductive hearing loss. Most 
authors, however, focus on classical fitting of hearing aids 
or the use of bone-anchored implants; these methods are 
safe and give good results if the inner ear is functioning 
normally [29–35]. 

In patients with chronic otitis with effusion, their hy-
poacusis can be compensated for [26, 28]. The condi-
tion is common in patients with craniofacial malforma-
tions of various sorts, but especially with cleft palate. 
In this group, exploratory tympanotomy is applied to 
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remove lesions and ventilation drains are inserted in or-
der to equalize the pressure in the middle ear and pre-
serve hearing as much as possible. In some cases of Gold-
enhar syndrome, however, an obvious limitation of this 
method is the critical narrowing or agenesis of the ex-
ternal auditory canal.

As mentioned, sensorineural hearing loss is diagnosed 
less frequently, and the bilateral deep hearing loss in 
those patients is unique. The literature on cochlear im-
plantation in such patients is very scarce. To prepare 
this literature review, a search of the PubMed database 
with the keywords “cochlear, implant, goldenhar” gave 
only 5 records, among which only one paper described 
the use of a brain-stem implant in a child with Golden-
har syndrome. Hitherto only Skarżyński has described 
the use of cochlear implantation in two patients with 
OAVD and bilateral deep sensorineural hearing loss [28]. 
One of them had a structural defect of the inner ear, but 
in the other the anatomy of the inner ear was normal. 
Both patients are now permanent users of the implant 
and have been observed on a long-term basis. Of course, 
the hearing outcomes obtained after cochlear implan-
tation in deaf patients with structural inner ear defects 

are typically worse than those with normal anatomy and 
cochlear damage only at the cellular level, but for these 
patients cochlear implantation may be the only chance 
they have to improve or gain hearing [29]. The first cas-
es of using auditory implants in the most severe forms 
of Goldenhar syndrome, as described by Skarżyński and 
associates, confirm that even in this complex group of 
congenital malformations there can be candidates for 
implantation [28]. 

Conclusion

After an analysis of the literature, we find that there are 
only a few publications dealing with the problem of how to 
improve hearing in OAVD syndrome. In these patients, a 
major problem is the variable degrees of hearing loss em-
anating from complex external and middle ear defects. 
The usual result is impaired hearing and speech develop-
ment. There is a need for a deeper analysis of the prob-
lem based on the selection of a homogenous group of pa-
tients. This would allow detailed recommendations and 
indications for targeted surgical treatment to be identi-
fied, whether it involve use of hearing aids, implants, or 
tailor-made rehabilitation.
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