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Introduction

Keutel syndrome (KS) is a rare
autosomal recessive disorder
charac terised by diffuse cartilage
calcification, peripheral pulmo -
nary artery stenosis, characteristic
dysmorphism, hearing loss, brachy -
telephalangism, and borderline to
mild mental retardation.1 The dys-
morphism comprises a depressed
nasal bridge, small alae nasi, a
high-arched palate, and deep
philtrum. Dental anomalies are
not uncommon. Unusual facial
appearance has been presented
as a sign of this syndrome in the
literature.2 Other associated fea-
tures of KS may include recurrent
otitis, sinusitis, frequent respira -
tory infections, nasal speech,
seizures and short stature.1 This
disease was first described with
similar findings in a brother and
sister born to consanguineous
parents  by Keutel et al. in 1972.3

In this article, we report on
a patient with KS and discuss
the relationship between hearing
loss and KS. We also review
aetiopathogenetic mechanisms,
genetic, clinical and radiological

aspects of KS in the light of the
literature.

Case report

In February 2008, a 31-year-old
female patient applied to our
clinic  with bilateral hearing loss
over a long period of time. During
physical examination, both of the
external auditory canals and the
tympanic membranes were clear.
Her pinnae were stiff, with slight
posterior angulation. The patient
had a depressed nasal bridge and a
long nose. The columella was
prominent and the philtrum was
short. Additional striking features
were the wide mouth, prominent
gums, dental malocclusion, and
receding chin (Figures 1a, 1b,
1c). Bilaterally, the 1st, 3rd, and
4th terminal phalanges of the
fingers  in particular had a drum-
stick appearance, with short termi-
nal phalanges and short nails
(Figures 2a, 2b). She spoke with a
nasal voice associated with the
relatively short palate.

The audiometric evaluation
showed a moderate sensorineural
type of hearing loss (43dB) in the

right ear, and a severe mixed type
of hearing loss (87dB) in the
left ear. Middle ear impedance
was found to be type As (normal)
bilaterally. Acoustic reflex testing
was performed with both ipsilateral
and contralateral stimuli. There
were no responses to acoustic
reflex tests ipsilaterally and con-
tralaterally in either ear. Middle
ear and inner ear abnormalities
were not seen in the temporal
bone computed tomography (CT)
scans. These scans demonstrated
bilateral pinnae calcification only
(Figure 3a). We planned to per-
form exploratory middle ear sur-
gery but the patient did not accept
this surgery. We therefore recom-
mended bilateral hearing aids. 

The patient had been experi -
encing episodes of transient
patchy alopecia in regions of the
scalp for the past two years.
Laboratory investigations that
included cal cium, phosphorus,
alkaline phosphates, electrolytes,
parathyroid hormone, plasma
amino acids, urine organic acids,
plasma very long chain fatty
acids, and complete blood count
(CBC) were within normal levels.

Keutel syndrome in a patient presenting with hearing loss

G. Ö. Acar*, M. Yılmaz*, N. Şekercioğlu*, Yüksel A**

*Department of Otorhinolaryngology, and **Department of Genetics, Istanbul University, Cerrahpaşa School of
Medicine, Istanbul, Turkey 

Key-words. Keutel syndrome; hearing loss; cartilage calcification

Abstract. Keutel syndrome in a patient presenting with hearing loss. Keutel syndrome (KS) is a rare autosomal reces-
sive disease which is mainly characterised by abnormal cartilage calcification, peripheral pulmonary artery stenosis, sen-
sorineural and conductive hearing loss, brachytelephalangism, and midface hypoplasia. Here, we present and discuss a
Keutel syndrome patient with hearing loss born to consanguineous parents (first cousins), along with all the character-
istic features of KS.



202 G. Ö. Acar et al.

Hapto globin, IGA, and IGG were
normal, but IGM and beta 2
micro globulin were raised. Anti
SSA and anti SSB were normal.
ANA was positive, and anti DS-
DNA was normal. HIV antibody
and VDRL screen tests were neg-
ative. 

During radiological evaluation,
head and neck CT scans indicated
pinnae cartilages, nasal septal
cartilage , and laryngeal cartilage
ossifications (Figures 3a, 3b). Ab -
domen ultrasonography (US) was
normal. Given these signs and
symptoms, Keutel syndrome (KS)
was considered. A genetic analysis
was therefore conducted to con-
firm the Matrix GLA protein gene
mutation. The genetic analysis

revealed a new homozygous
mutation which is a nonsense
mutation at the c.79C > T position
of the matrix GLA protein gene
in the localisation of 12p 12.3-
13.1 (Figure 4). In the light of all
this information, the patient was
therefore diagnosed with Keutel
syndrome (KS).

Since she had been born with
an autosomal recessive disorder,
the patient was also evaluated for
systemic signs of KS. Cardio -
vascular evaluation including
electrocardiogram and echocar-
diogram was unremarkable and
yielded no evidence of pulmonary

artery stenosis or hypertension.
Chest examination and lung func-
tion tests revealed mild obstruc-
tive airway disease due to abnor-
mal cartilage calcification in the
tracheobronchial system. 

The patient’s family history
was also investigated. Her parents
are consanguineous (first cousins)
and healthy. The patient has a sis-
ter with a normal physiognomy
and without any syndromic symp-
toms. The patient’s brother died
eleven years ago after a tonsillec-
tomy operation. Per-operative tra-
cheotomy was performed on him
because of difficult intubation.

Figures 1a, 1b, and 1c
Both pinnae are stiff, with slight posterior angulation. In addi-
tion, the pictures show a depressed nasal bridge, a long nose,
and maxillary hypoplasia.

Figures 2a and 2b
Bilaterally, the 1st, 3rd, 4th terminal phalanges of the fingers in
particular are short, presenting a drumstick appearance with
short nails, on the X-ray and the picture.

Figure 3
a: Axial temporal bone CT shows marked ossification in both
pinnae, and the axial cranial CT scan reveals ossified tissue
replaced with cartilaginous tissue in the nasal septum. b: Axial
neck CT scan shows marked ossification in laryngeal carti-
lages.
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However, two days after the
operation , he died due to asphyxia.
We suppose that laryngeal carti-
lage calcification was the cause of
the difficult orotracheal intubation
and so her brother may also have
suffered from this syndrome.

Discussion

The most common findings in KS
are diffuse calcification of the
nose, pinnae, larynx, epiglottis,
trachea, bronchial rings and
costochondral  junctions, as well
as brachytelephalangism, charac -
teristic face, hearing loss, and
peripheral pulmonary stenosis/
heart defects. Additionally, respi-
ratory problems, short stature,
otitis /sinusitis, borderline intelli-
gence or mild mental retardation
and seizures have been detected in
some patients with this syn-
drome.1 To date, only 24 cases of
KS have been reported. Our
patient is the 25th case of this dis-
order in the literature. She had
abnormal cartilage calcification
of the auricula, nasal septum,
epiglottis, thyroid cartilages, ary-
tenoids, and trachea, in addition to

brachytelephalangism, maxillar
hipoplasia, and bilateral hearing
loss. 

KS is a rare autosomal reces-
sive disorder and the gene respon-
sible for this syndrome is the
matrix GLA protein (MGP).
Human MGP is a skeletal extra-
cellular matrix protein that is
a member of the GLA protein
family. It has glutamic acid
residues modified to gamma-
carboxylic  acid.4 MGP acts as a
calcification inhibitor by repressing
bone morphogenetic protein 2
(BMP2). The failure of MGP to
function results in the abnormal
calcification of soft tissue.5 KS
was linked to chromosome
12p12.3-13.1 by homozygosity
mapping, and three mutations in
MGP were identified in two con-
sanguineous Turkish families and
one Belgian family in the litera-
ture.6 Here, we report on a new
homozygous mutation which is a
nonsense mutation at c.79C > T,
causing a termination codon at
amino acid position 27 (E27X) in
exon 2 (Figure 4). 

Post-mortem examination in
one case of KS by Meier et al.7

demonstrated severe stenosis of
the tracheobronchial tree, and the
concentric calcification of coro-
nary, hepatic, renal, meningeal,
and cerebral arteries with multiple
brain infarctions. Episodes of
transient patchy alopecia in the
scalp of a patient with KS have
been presented by Devrient et al.8

Electron microscopy of the hair
shafts was normal. However, the
authors could not give a clear
explanation of the relationship
between this manifestation and
this syndrome. Episodes of tran-
sient patchy alopecia in the scalp
were also found in our case.
Peripheral corneal haziness and
smaller optic disks have been
detected in KS.1,5 Decreased visual
acuity related to optic atrophy was
also found in this disorder.5 Soft
and lax skin at birth and atrophic
lesion developments that are more
prominent on the abdomen, groin,
and upper thighs have been de -
tected in two siblings with KS. A
skin biopsy showed extensive
elastic tissue degeneration. How -
ever, a definite explanation of
the aetiopathogenesis of these
findings of the skin with respect to
KS could not be provided by these
authors.9

In one study, hearing loss was
identified as being of the mixed
type in 12 of 17 patients with KS5.
Otitis media and/or sinusitis were
also found in 12 of 16 patients
with KS in the same study.5

Cochlear anomalies and ossicular
ligamentous calcification have
been determined via temporal
bone CT for petrified ears in a
patient with KS.10 The conductive
hearing loss may therefore be
explained by reference to the
ligamentous  calcification of the
ossicules, and/or recurrent otitis
media.5,10 Sensorineural hearing
loss may also be explained by the

Figure 4
A new homozygous mutation, which is a nonsense mutation,
was detected at the c.79C > T position of the matrix GLA pro-
tein gene in the localisation of 12p 12.3-13.1.
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petrified inner ear.l0 Cochlear
anomalies and ossicular ligamen-
tous calcification were not seen in
temporal bone CT scans in our
case, and the CT scans demon-
strated pinnae calcification only.
We offered exploratory middle ear
surgery to the patient, but she
refused. 

Furthermore, calcification of
the nasal septum and the epiglot-
tis, auricular calcification, and
thyroid and arytenoids cartilages
were shown in the head and neck
CT scans in this study. There were
no reported cases of KS in OMIM,
which resulted in as many scans of
cartilage calcifications as in this
case.

Conclusion

In conclusion, all the signs and
symptoms of KS should be well
known, and these patients should
be followed-up over a long period
of time. A mutation analysis of the
involved gene is needed for the
exact diagnosis of this syndrome.
Additionally, otorhinolaryngolo-
gists should bear in mind that
hearing loss in this syndrome due
to the ligamentous calcification of
ossicules may mimic otosclerosis
and other diseases with conduc-
tive hearing loss. Exploratory
middle ear surgery can be con -
sidered for KS patients with con-
ductive hearing loss. However, the

literature has not reported any
surgical  operations for hearing
loss management in KS. In addi-
tion, orotracheal intubation dif -
ficulties should be kept in mind
with this syndrome. Finally, fur-
ther investigation is needed in
order to establish a thorough
picture  of the clinical and molecu-
lar characteristic of KS.
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