
Introduction
 Kabuki Syndrome (KS) was first described in 1981 by Niikawa et 
al. [1] and Kuroki et al. [2]. It is a syndrome that falls within the so-
called rare diseases, with an incidence of approximately 1 in 32,000 
births [3]. Genetically, KS is characterised by a pathogenic variant 
in heterozygosity of the KMT2D gene, also known as MLL2, or a 
heterozygous or homozygous variation of KDM6A [4].

 In clinical terms, a patient suffering from this syndrome may pres-
ent with a wide spectrum of features. Craniofacial alterations include 
elongated palpebral fissures with eversion of the lateral third of the 
lower eyelid, arched and broad eyebrows, short columella with de-
pressed nasal tip, large ears (prominent or cupped from growth), cleft 
lip and/or palate, ogival palate and microcephaly [5,6]. Ophthalmo-
logical, dental, cardiovascular, gastrointestinal, endocrinological, im-
munological, auditory, vestibular, neurological, musculoskeletal and 
cognitive abnormalities may also be present [7-9].
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 With regards hearing, the most common condition in KS is con-
ductive hearing loss due to otitis media, however inner ear malforma-
tions can also occur [10]. Thus, the types of hearing loss are varied 
and can be conductive, mixed or sensorineural, with varying degrees 
of intensity. Hearing rehabilitation will depend on the diagnosis and 
may require the following treatments: hearing aid, cochlear implant, 
bone conduction implant, active middle ear implant and/or recon-
structive ear surgery.

The present article aims to describe a clinical case of KS.

Clinical Case
 The patient is a girl born in 2006 (currently 16 years old). She is 
the second child of a healthy, non-consanguineous couple. At the time 
of pregnancy, the mother was 32 years old and the father was 37 years 
old.

 Controlled pregnancy with normal progression. Cystic hygroma at 
12 weeks with positive nuchal fold (4.6 mm). Preterm delivery at 36 
weeks, with adequate weight for gestational age.

From birth, the child presented the following characteristics:

Neonatal hypotonia.

 Cardiac alterations with atrial septal defect and aortic coarctation, 
which were corrected in the perinatal period.

 Arnold-Chiari malformation, type 1, with associated hydro syrin-
gomyelia, surgically operated with resection of the left cerebellar ton-
sil at 10 years of age.

 Subclinical hypothyroidism since birth, treated from the age of 4 
years with Levothyroxine.

 Presence of hypoglycaemia up to 3 years of age, with feeding re-
quirements.

 Feeding difficulties, with the presence of gastroesophageal reflux 
in early childhood.

 Typical facial features of KS: hypertelorism with everted lower 
eyelids and large palpebral fissure, short columella with depressed 
nasal tip and low-set ears.

 History of repeated acute otitis media and repeated urinary tract 
infections with vesical-ureteral reflux. Currently asymptomatic.

 Immunodeficiency: IgA and IgG deficiency with reversal of CD4/
CD8 ratio.

Mild hyperopia.

Mild intellectual disability.

Delayed psychomotor development.

Hypodontia.

Bifid uvula.
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Padded fingertips.

Microcephaly.

 MML2 gene disruption (c.14361dup/p.Val4788Serfs*29). De 
novo mutation.

 Hearing loss detected at birth during hearing screening performed 
by means of optoacoustic emissions assessment. Severe unilateral 
mixed hearing loss was diagnosed in the left ear (Figure 1), the con-
ductive component of which was caused by a malformation of the 
ossicular chain, with fixation of the stapes footplate, and a prominent 
and dehiscent facial nerve found in the second temporal portion. This 
anomaly was diagnosed during exploratory tympanotomy surgery, 
having gone unnoticed in the preoperative CT ear study performed 
with 0.6 mm sections.  The right ear showed thresholds within nor-
mality. The tympanometry showed type A curves and an absence of 
the stapedial reflex in both ears.

 For the treatment of hearing loss, the fitting of a hearing aid was 
indicated at age 6 and subsequently an active middle ear implant, 
model Vibrant SoundBridge (VSB)/ MED-EL, at age 8. Surgery was 
carried out to perform a vibroplasty with coupling of the floating mass 
transducer (FMT) to the round window using a silicone coupler.

The external processor was a SAMBA.

 The patient wears her prosthesis regularly and presents adequate 
functional gain in tone audiometry performed in free field (Figure 2). 
It is interesting to note the significant functional gain obtained for 
high-pitched tones, with an excess over bone conduction thresholds 
at frequencies above 1000Hz. The recognition of monosyllabic words 
was 84% at 65dB, presented in free field in an open context without 
visual support.

Discussion
 KS is a rare syndrome with wide variations in phenotype expres-
sion. The case presented shows the typical clinical features of KS, as 
reported in the literature. The patient has facial features correspond-
ing to the syndrome and abnormalities in growth and craniofacial de-
velopment, as well as muscular, cardiac, cognitive, ophthalmological, 
dermatological, psychomotor and dental abnormalities. In addition, 
she presented feeding problems and hypothyroidism during child-
hood. The diagnosis was confirmed by a genetic study, with the con-
firmation of MML2 gene alteration (de novo mutation).

 With regards hearing, the patient has suffered severe unilater-
al mixed hearing loss since birth due to an ossicular malformation  

accompanied by a sensory lesion of the cochlea. The indication of 
treatment for unilateral loss is relatively recent but there is already 
sufficient evidence of the benefits of restoring a bilateral stimulation 
of the auditory system [11,12]. Especially in children, unilateral loss 
can result in poorer language development and academic performance 
[13]. Furthermore, unilateral loss affects binaural summation and re-
duces the squelch effect, as well as generating a head “shadow effect” 
and preventing adequate sound localization [14,15]. Undoubtedly, 
any intervention must take place early, within the critical time win-
dow, in order to avoid an auditory cortical reorganisation that would 
favour aural dominance [16].

 The VSB active middle ear implant chosen to treat this particular 
case of hearing loss is a semi-implantable prosthesis, which has an 
external part, where the acoustic signal is captured and converted into 
an electrical signal, and an internal part, which receives the electrical 
information and passes it to the FMT. The latter generates a vibratory 
movement in the structure to which it is attached, such as one of the 
ossicles, especially the incus and stapes, or the oval and round win-
dows. [17] In this patient, coupling the FMT to the ossicular chain 
was ruled out due to a fixed stapes foot base. The FMT coupling was 
performed at the round window level by means of a silicone coupler 
that makes the energy transfer more efficient. This also provides func-
tional gain in high frequencies with an overlap, necessary in this case 
as there was a drop in bone conduction thresholds above 1000 Hz, in 
a context of mixed hearing loss.

 The indication for VSB may vary from country to country. In the 
United States, the indication for active middle ear implantation is re-
stricted to adults, whilst in Europe the indication for children is al-
lowed, provided that the anatomical criteria for surgery are met [18]. 
Previous studies in adult patients and children with this type of im-
plant show significant hearing gain, improved speech understanding 
in noisy environments, a high degree of satisfaction in the use of the 
processor and long-term stability in the results [19-24].

 In the KS case presented, the clinical diagnosis preceded the ge-
netic diagnosis, which was confirmatory. Without doubt, we consid-
er that an early genetic diagnosis [25] will contribute positively to 
speeding up the diagnosis and treatment of children with hearing loss,  

Figure 1: Preoperative liminal tone audiometry.

Figure 2: Functional free-field gain with contralateral masking using the 
Vibrant Sound Bridge implant in the left ear.
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especially within the context of a syndrome. This syndromic nature 
requires a multidisciplinary approach. It should be noted that after an 
8-year follow-up, the use of the VSB implant was successful, with 
satisfactory hearing gain and performance which helped the patient in 
her academic, psychological, and social development.
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