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SUMMARY

RESUMO

Introduction: Mucopolysaccharidosis (MPS) is a group of rare
diseases caused by the deficit of lysosomal enzymes, causing
an accumulation of glycosaminoglycans (GAG) in organs and
tissues responsible for the multi-systemic clinical, chronic and
progressive status.
Objective: Describe the profile of the otorhinolaryngologic
clinical evaluation in patients submitted to Enzyme Replacement
Therapy (ERT) and suggest an algorithm to
otorhinolaryngolgically follow up with these patients.
Method: A study with a number of cases was performed,
including 21 patients having MPS I, II and VI.
Results: The most common otorhinolaryngological complaints
were nasal obstruction, snore, and mouth-breathing. Apnea
was reported in 31% of the cases. In the physical examination,
macroglossia was the main alteration (41%) of oral
pharyngoscopy. At otoscopy, the retraction of the tympanic
membrane was found in 33% and hearing loss was found in
45%.
Conclusion: It is important to evaluate the complaints, physical
examination and the impact of alterations associated with MPSproduced breathing and hearing, for purposes of better
following up with these patients and preventing consequential
chronic alterations such as hearing loss, sleep disorder, and
mouth breathing, thus, enhancing these patients’ quality of
life.
Keywords: glycosaminoglycans, mucopolysaccharidosis,
otolaryngology.

Introdução: Mucopolissacaridose (MPS) é um conjunto de
doenças raras causadas pela deficiência de enzimas
lisossômicas levando ao acúmulo de glicosaminoglanos (GAG)
em órgãos e tecidos, responsáveis pelo quadro clínico
multissistêmico, crônico e progressivo.
Objetivo: Descrever o perfil do exame clínico
otorrinolaringológico de pacientes acompanhados no submetidos à Terapia de Reposição Enzimática (TRE) e propor
um algoritmo de acompanhamento otorrinolaringológico para
estes pacientes.
Método: Realizado estudo de série de casos incluindo 21
pacientes com MPS I, II e VI.
Resultados: As queixas otorrinolaringológicas mais frequentes foram obstrução nasal, roncos, respiração bucal. A presença de apneia foi relatada em 31% dos casos. No exame
físico a macroglossia foi a principal alteração (41%) da
orofaringoscopia. Na otoscopia, a retração da membrana
timpânica esteve presente em 33% e a queixa de hipoacusia
esteve presente em 45%.
Conclusão: É importante avaliar as queixas, exame físico e o
impacto das alterações associadas à respiração e audição
produzidas pela MPS visando um melhor acompanhamento
destes pacientes e a prevenção das alterações crônicas resultantes como a perda auditiva, distúrbios do sono e respiração
bucal, promovendo assim uma melhor qualidade de vida
destes pacientes.
Palavras-chave: glicosaminoglicanas. mucopolissacaridoses,
otolaringologia.
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repetitive otitis and hearing loss. The otorhinolaryngological
evaluation can precede the syndrome diagnosis in nearly
30% of the cases (7).

INTRODUCTION
Mucopolysaccharidosis (MPS) is a group of rare
diseases caused by the deficit of lysosomal enzymes,
leading to an accumulation of glycosaminoglans (GAG) in
organs and tissues, responsible for the multisystemic,
chronic and progressive clinical features. 11 enzymatic
deficits have been identified and cause 7 different types of
MPS. The mucopolysaccharidosis treatment was initially
symptomatic and palliative based on multidisciplinary
team including a range of medical fields, such as cardiology,
pneumology, anesthesia, orthopedics, otorhinolaryngology,
ophthalmology, neurosurgery, among others, as well as
professionals in physiotherapy, occupational therapy,
psychology, and phonoaudiology (1) . There is presently
a specific therapy for types I, II and VI in addition to the
enzymatic replacement therapy (ART), consisting in a
constant venous administration of the specific deficient
enzyme on the patient. This treatment has achieved good
results in both clinical improvement and quality of life (2).
MPS I, like most lysosomal diseases, is inherited in an
autosomal recessive way and it has a 1:100,000 live
newborns ratio (3). MPS I-related phenotypes can be
shown such as Hurler, Hurler-Scheie and Scheie’s Syndrome.
Hurler’s Syndrome is the most severe type of the disease
and Scheie’s Syndrome is the weakest one.
MPS II (Hunter’s Syndrome) shows a ratio of nearly
0.31-0.71 per 100,000 live newborns (4, 5, 6), and it is
exclusively found in boys since it is an X chromosomeassociated genetic disease.
Mucopolysaccharidosis VI (MPS VI or MaroteauxLamy’s Syndrome) is an infrequent autosomal recessive
genetic disease caused by the deficit of the enzyme Nacetylgalactosamine-4-sulfatase, or arylsulfatase B. The
estimated incidence for MPS VI is 0.23:100,000 live
newborns.
MPS can be diagnosed according to clinical suspicion,
measurement of positive urinary GAG by an enzymatic
evaluation. In most cases, the disease appears during
childhood and no clinical symptom is evident at birth. MPS
patients show a wide range of multisystemic symptoms
with a chronic and progressive course, impairing mostly
the skeletal and cardiopulmonary systems, cornea, skin,
liver, tobacco, brain and meninges.
The most common clinical otorhinolaryngological
manifestations are respiratory anomalies and repetitive
infections of the upper airways (UA) as a result of
macroglossia, adenoids and amygdales hypertrophy, skeletal
alterations of mandible and cervical column, sleep apnea,

The group of otorhinolaryngological manifestations
must be properly surveyed, in order to help reach both an
early diagnosis of the syndrome and the specific treatment
leading to a decrease in the co-morbidities, thus enhancing
the quality of life. However, studies in literature about this
group of patients are rare.
It is a transverse section study intended to describe
the profile of the clinical otorhinolaryngological exam of
patients submitted to ERT.

METHOD
An otorhinolaryngological evaluation was performed
in 21 patients with MPS using ERT.
Among the evaluated patients, 12 had MPS type VI,
6 type II and 3 type I. As to the patients with MPS type I,
1 resembles Hurler, 1 Hurler Scheie and 1 Scheie. Among
MPS I and VI individuals, 12 were male. All MPS II patients
were male. Age ranged between 1 and 20, and the average
age was 9.14 years.
All the patients who were followed up with at the
studied hospital and used ERT were included. Therapy
length ranged from 7 to 60 months, at an average of 25.71
months.
Those responsible for the patients were interviewed
and a physical evaluation of the patients was performed by
otorhinolaryngologist doctors.
This study has been approved by the Ethical
Committee under Resolution number 010/2009.

RESULTS
Around 66% of patients showed a complaint of nasal
obstruction, which was continual in 38% of patients and
regarded as pronounced in 30% of cases. Snore was
reported in 71% of patients, out of whom 50% had the
symptom on a daily basis and a breathing pause was
reported in 31% of cases. Snores were more frequent in
MPS I and II patients, and MPS VI patients having snore
complaints showed a higher intensity and a more frequent
association with sleep apnea. Breathing was prevalently
made by the mouth in 76% of patients. Half patients
showed a rhinorrhea complaint, mostly in an intermittent
(77.8%) and yellowed (55%) way.
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Table 1. Frequency of otorhinolaryngological complaints
according to the MPS type and the total of evaluated patients.
MPS I
MPS II
MPS VI
Total
Nasal obstruction
66%
66%
66%
66%
Snores
66%
100%
58%
71%
Mouth breathing
100%
66%
75%
76%
Apnea
...
...
71%
31%
Rhinorrhea
100%
33%
50%
52%
Repetitive AOM
...
50%
41%
38%
Repetitive RRS
...
...
1%
<1%
Hearing loss
33%
80%
50%
45%
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Table 2.
Normal

OD
OE
OD
OE
OD
OE
OD
OE
OD
OE

Cerumen
Retraction
Opacification
EAC stenosis

Legend: AOM - Acute otitis media RSA - repetitive rhinosinusitis.

MPS I
66%
66%
...
...
33%
33%
...
...
...
...

MPS II
33%
33%
...
17%
17%
17%
33%
17%
17%
17%

MPS VI
17%
17%
17%
17%
42%
42%
25%
25%
...
...

Total
30%
30%
1%
14%
33%
33%
24%
19%
<1%
<1%

Legend: RE - right ear LE - left ear EAC - external auditory
canal.

The main type of UA infection was acute otitis
media. Hearing loss was a symptom in only 9 cases (45%).
Regarding MPS types, the frequency of symptoms can be
compared in the Table 1.

100%

100%
75%

80%

64%

60%

As for the physical exam, TM retraction was the
most frequent alteration in otoscopy (33%), out of which
30% showed a regular otoscopy at the moment of evaluation
(Table 2). At the previous rhinoscopy, most patients
showed no alteration.
At oropharyngoscopy, amygdales were not viewed
in 60% of cases, an in cases with a good view, most of them
were eutrophic. The grade of amygdala hypertrophy and
the possibility of viewing oropharynx ranged with MPS
types (Graphic 1).

40%

MPS I
33% 33% 33%

27%

25%

MPS II
MPS VI

9%

20%
0%

0%

0%

0%
Amygdale
grade I

Amygdale
grade II

Amygdale
grade III

Not
viewed

Graphic 1. Comparison of the oropharynx evaluation in
relation to MPS I, II, VI.
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Macroglossia was also verified in almost 100% of
cases, pronounced in 40%. MPS II and VI patients showed
a more pronounced macroglossia and all type I patients
showed only slight macroglossia (Graphic 2).
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63%

60%

60%
MPS I

50%

38%
MPS II

40%
30%

20% 20%

MPS VI

17%

20%

DISCUSSION

0%

10%
0%

UA impairment is one of the most challenging
aspects while treating these patients. UA alterations
include macroglossia, adenoid amygdala hypertrophy,
GAG deposit in pharynx and larynx. In an evaluation with
27 MPS patients, around 70% of them showed a clinical
obstruction of the upper airways (8), according to the
evaluation performed in our patients. The craniofacial
alterations associated with the head and neck instability
make them difficult to intubate, having a high anesthetic
risk. At a 89-anesthetic procedure evaluation, difficulty in
intubation was found in 25% of cases. Patients with
Hurler’s Syndrome showed twice as many difficulties.
The decision about managing adenoid amygdala
hypertrophy must be made based on the clinical features

Light

Moderate

0%
Accentuated

Graphic 2. Comparison of the macroglossia degree in MPS I,
II, VI.

and polysomnography, due to the anesthetic risks of
these patients.
The prevalence of audiologic alterations in MPS
patients is still unknown. These patients show a highly
frequent neurological impairment, and it is hard to reach a
satisfactory audiometric evaluation. It is known that hearing
loss is a frequent manifestation in these patients; in this
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study, it was reported in 40% of patients. This number can
be even higher after audiometry is performed.
WOLD et al, while evaluating MPS I, II and VI patients,
showed 78% of hearing loss by an audiometric evaluation.
Out of these, 71% showed a mixed hearing loss, 14%
sensorineural and 14% conductive (7). The histological
evaluation of the temporal bone suggests that there is
interference in the development around 5-6 months of
pregnancy; there is subsequently a reduction in the mastoid
pneumatization, persistence of cartilaginous capsule of the
eye neighboring the posterior semicircular canal and an
increase in the subarcuate artery (10). The conductive
hearing losses are related to the presence of effusion and
ossicular impairment in the middle ear (11). In this
evaluation, the presence of effusion in these patients’
middle ears has not been clearly verified, what can be
explained by the age of evaluation, use of enzymatic
replacement therapy or the opacification of the tympanic
membrane. A long-term follow up and a comparison with
patients not using this therapy are therefore required.
The etiology of the sensorineural hearing loss remains
obscure and the possibility of nervous compression by
arachnoids hyperplasia and axon destruction in the spiral
ganglion is suggested.
Previous studies (11) show a hearing loss more
frequently in MPS I and II patients, such data is different
from those indicated in this evaluation. This difference can
have happened as a result of the higher number of MPS VI
patients included in this study.
In a retrospective evaluation with 09 MPS I, II, III
patients aged around 3, it was verified that all of them
needed to be submitted to a VT placement, due to the otitis
media with effusion/repetitive acute otitis media. Half of
these patients was submitted to an initially conservative
treatment, without a solution; as for the patients who chose
a short-term venting tube, the process had to be repeated;
nonetheless, the author recommends that the long-term
venting tube to be chosen.
In our service, the following flowchart drawn in
Figure 1 is being performed from the first evaluation to the
diagnosis proposal and subsequent intervention. The data
mentioned in this article represents the first
otorhinolaryngological evaluation of these patients submitted
to more detailed hearing and upper airway evaluations.

Bicalho et al.

ENT evaluation

Polysomnography

X-ray or cavum
nasopharyngolaryngoscopic

Audiometry
BAEP
OAE
Conductive PA

Sensorineural PA

OMS?

CT Mastoid

Surgery
(long VT)

Surgery/use
of hearing aids

Surgery?
CPAP

PA mixed

CT mastoid
NMR mastoid and
APC hearing aids

Figure 1. BAEP - Brainstem Auditory Evoked Potential OAE
- Otoacoustic Emissions CT - Computed Tomography NMR Magnetic Resonance VT - venting tube CPAP - Continuous
positive airway pressure.

about the pathology evolution must be provided based on
follow-up and diagnostic records. The otorhinolaryngological
evaluation and follow-up must be at an early stage, in order
to prevent major systemic impairments in the changes of
the upper airways and irreversible damages in hearing.
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