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Hunter's syndrome and associated sleep apnoea
cured by CPAP and surgery
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ABSTRACT: A 42-yr-old male with Hunter's syndrome presented with severe ob-
structive sleep apnoea syndrome (OSAS) and daytime respiratory failure. Continuous
positive airway pressure (CPAP) therapy was initially ineffective and produced acute
respiratory distress. Extensive Hunter's disease infiltration of the upper airway with a
myxoma was confirmed. Following surgery to remove the myxoma at the level of the
vocal cords, CPAP therapy was highly effective and well tolerated. This report
demonstrates the necessity of evaluating fully the upper airway in patients with
unusual variants of OSAS, particularly where the disease is not adequately controlled
by CPAP.
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Mucopolysaccharidosis II (MPS II) or Hunter's syn-
drome is a storage disorder related to a deficiency in the
enzyme iduronate sulphatase and characterized by an
intracellular and extracellular accumulation of glycosami-
noglycan [1]. Accumulation in the soft tissues of the
upper airway (UA) can lead to obstructive sleep apnoea
syndrome (OSAS) [2, 3] and/or an extended stenosis of
the laryngotrachea [4, 5].

This study reports on a Hunter's syndrome patient with
histologically proven infiltration of the UA presenting with
severe OSAS and diurnal hypoventilation. The patient was
cured using a combined approach of surgery and con-
tinuous positive airway pressure (CPAP).

Case report

A 42-yr-old male with known MPS IIB presented with
dyspnoea, diurnal somnolence and a long history of snor-
ing. On examination he was small and non-obese with a
short neck (height 153 cm, body mass index (BMI) 26.4
kg.m-2). He had a hoarse voice and an inspiratory stridor
which was accentuated in the decubitus position. The
tongue was enlarged and the soft palate and uvula were
thickened. There was hepatosplenomegaly, an umbilical
hernia, immobility of the joints and rigidity of the spine
especially in the neck. Laboratory studies were without
pathological findings except for a reduction in the serum
levels of iduronate sulphatase and an increase in the
urinary excretion of dermatan and heparan sulphate, all-
owing the diagnosis of Hunter's disease. Echocardiography
showed mixed aortic valve disease with concentric hyper-
trophy of the left ventricle but without signs of right or left
ventricular insufficiency (left ventricular ejection fraction
(LVEF)=60%).

Spirometry showed a mixed ventilatory deficit: forced
expiratory volume in one second (FEV1)=1,100 mL (37%
predicted), vital capacity (VC)=1,630 mL (46% pred),
FEV1/VC=56% and total lung capacity (TLC)=2,000 mL
(40% pred). The flow±volume curve showed a squared
image (fig. 1a). Blood gases showed arterial oxygen tens-
ion (Pa,O2)=6.8 kPa (51 mmHg), arterial carbon dioxide
tension (Pa,CO2)=8.0 kPa (60 mmHg) and pH=7.35. The
ventilatory response to CO2 was diminished (change in
minute ventilation (DV 'E)/change in end-tidal carbon di-
oxide tension (DPET,CO2)=0.47 L.min-1.mmHg-1, normal
values: 1.5±3.5 L.min-1.mmHg-1) but the occlusion pres-
sure (P0.1) changes in response to CO2 rebreathing were
normal (DP0.1/DPET,CO2=0.45 cmH2O.mmHg-1, normal
values: 0.25±0.75 cmH2O.mmHg-1).

Fibreoptic bronchoscopy showed a large epiglottis with
diffuse supraglottic oedema. The vocal cords were thick-
ened but mobile with a myxoma hanging between the
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Fig. 1. ± a) Flow±volume loops showing a squared image; b) endo-
scopic view: the vocal cords were thickened, with a myxoma hanging
between the cords and practically blocking the glottis with each in-
spiration.
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cords (fig. 1b) practically blocking the glottis with each
inspiration. The trachea was narrowed in the anteropos-
terior plane and appeared infiltrated.

A pharyngolaryngeal computed tomography (CT) scan
showed a wide soft palate (12 mm) and soft tissue en-
largement with narrowing throughout the length of the
pharynx, especially in the oropharynx, the cross-sectional
area (CSA) being 26 mm2 at this level. The myxoma of the
vocal cords led to a secondary narrowing which reduced
the airway to a slit during inspiration.

On polysomnography the apnoea/hypopnoea index
(AHI) was 94 events.h-1 and sleep was completely dis-
rupted with alternating stage I and II and no slow-wave or
rapid eye movement (REM) sleep. Measurement of mul-
tilevel pharyngeal and oesophageal pressures (Gaeltec1,
Gaeltec, Skye, UK) [6] confirmed the obstructive nature
of the events and that the main site of collapse was in the
oropharynx. The oesophageal pressure was very negative
even during the awake period, reflecting an increase in
the resistance related to the UA narrowing and the
presence of the myxoma.

CPAP was applied at a pressure of 12 cmH2O, but a
residual AHI of 46 events.h-1 on an Edentrace1 (Mall-
inckrodt, MN, USA) recording [7] and a mean nocturnal
oxygen saturation of 88% persisted. At higher levels of
pressure there were episodes of acute dyspnoea during
CPAP so that a greater pressure could not be used. It was
hypothesized that intolerance to high levels of CPAP
resulted from the impaction of the myxoma and epiglottis
in the tracheal lumen during both inspiration and expi-
ration. Thus, surgical excision of the myxoma was per-
formed under cover of a temporary tracheostomy for 4
days. Histological analysis performed on biopsies of the
right vocal cord, soft palate and the base of the tongue
demonstrated intracellular and extracellular accumulation
of glycosaminoglycan (fig. 2). The patient was then re-
established on CPAP at 12 cmH2O with a good tolerance
and no further bouts of acute dyspnoea. One month after
surgery, Pa,O2 was 10.5 kPa (79 mmHg) and Pa,CO2 5.2
kPa (39 mmHg). Under CPAP the AHI was 15 events.h-1

and the mean nocturnal arterial oxygen saturation (Sa,O2)
95%.

One year later, the patient was a regular user of CPAP
and remained in a stable respiratory state with normal
blood gases. The patient was able to return to work.

Discussion

Hunter's syndrome (MPS II) is a rare hereditary lyso-
somal disease with an estimated incidence of 1 in 132,000
male births. Chronic respiratory failure due to progressive
obstruction of the airway and recurrent bronchopulmonary
infections is a major cause of morbidity and mortality and
there may be problems in anaesthesia, where the morpho-
logical UA abnormalities lead to difficulty in intubation [4,
8, 9].

Taking into account the data from literature [3, 10], the
prevalence of sleep apnoea in MPS could be estimated at
40% of patients, which is at least four times the preva-
lence rate in the general population [11]. There are many
factors in Hunter's syndrome favouring the development
of OSAS, such as craniofacial abnormalities with reduc-
tion in the size of the nasopharynx, hypertrophy of the

tonsils and the adenoids, macroglossia, thickening of the
epiglottis, diffuse infiltration of the soft tissue of the
pharynx and the larynx, with hypertrophic tissue obstruc-
ting the airway and oedema of the vocal cords, which may
even occlude the glottis [5, 12]. Tracheomalacia may lead
to narrowing of the trachea in the anteroposterior plane
[2, 13]. Reduction in lung volumes may also favour the
collapse of the UA [14].

Central apnoeas have also been described in MPS in
relation to infiltration of the leptomeninges and compres-
sion of the cervical spinal cord [3]. Myocardial infiltration
is common in Hunter's syndrome and could also lead to
cardiac failure and thereby cause periodic breathing. In
the present case, OSAS probably acted as an independent
factor, explaining the occurrence of concentric hyper-
trophy of the left ventricle. Mixed aortic valve disease
was likely to be a separate problem owing to an old
endocarditis. However, the patient did not demonstrate
cardiac insufficiency (LVEF=60%) and exhibited only
obstructive events without periodic breathing.

Fig. 2. ± a) Light microscopic examination of a semi-thin section (tol-
uidine blue). Globoid cells (arrows) are localized in the connective tissue
of the vocal cord. A variable number of connective tissue cells exhibit
swelling, enlargement and vacuolization of the cytoplasm. The cyto-
plasm was faintly stained by histochemical dyes (periodic acid±Schiff,
alcain blue and kreyberg). The abundant clear intercellular matrix ex-
hibited a positive histochemical staining. b) Electron microscopy of the
vocal cord. Most of the connective tissue cells displayed large, clear
cytoplasmic vacuoles displacing the nucleus, limited by a unit mem-
brane and containing a finely granular precipitate. (Internal scale bar a =
48 mm; b = 4.0 mm.)
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In Hunter's syndrome, airway involvement due to de-
position of glycosaminoglycans is progressive, beginning
with nasal obstruction and ending with distal bronchial
compression. This explains why the treatment of OSAS in
Hunter's syndrome by tonsillectomy or uvulopalatophar-
yngoplasty has only temporary benefits. With the inevit-
able progression of the disease to the trachea, causing
deformity and tracheomalacia, tracheostomy and stenting
are often required and may also lead to the resolution of
undiagnosed sleep apnoea in these patients [2, 3, 5, 12].
The first case successfully treated with CPAP was de-
scribed in 1990 [15] and required an elevated pressure of
20 cmH2O. In the present patient, pressures >12 cmH2O
were not tolerated initially, with episodes of suffocation
and marked oxygen desaturation. With CPAP therapy the
myxoma was probably blown down into the glottis so that
it occluded the airway at the level of the vocal cords. This
has been described before [16] in a patient with lax
epiglottis. UA assessment by fibroscopy, cephalometry
and CT scan is not systematically needed in the majority
of the OSAS patients except when a surgical treatment is
considered [17]. However, a complete evaluation of the
UA is needed in unusual cases of OSAS and particularly
when OSAS is not adequately controlled by CPAP. Thus,
in the present patient, the correct evaluation of the UA by
fibroscopy and pharyngeal CT scan finally allowed the
pertinent treatment strategy to be defined (i.e. surgical
excision of the myxoma) and the CPAP tolerance and
efficiency to be restored.

In the present case, the occurrence of respiratory failure
could not be explained by the spirometric data. Therefore,
sleep apnoea syndrome was part of the explanation. A
significant increase in the work of breathing was un-
doubtedly due to the myxoma. Despite a normal P0.1

response, indicating normal activity of the respiratory
centres, the patient was unable to increase his ventilation in
response to hypercapnia, which was probably due to his
mechanical limitation in ventilation. The restoration of
normal blood gases after resection of the myxoma fully
supports this hypothesis. Since infiltration of the trachea
and major airways can predispose to collapse on inspi-
ration, it should also be remembered that CPAP may act
like a stent at this level [18].

Conclusion

The anatomical abnormalities associated with Hunter's
syndrome are conducive to the development of obstructive
sleep apnoea syndrome and this condition ought to be
sought systematically in such patients, using polysomno-
graphy in order to recognize the condition early. This
would be of great importance in the case of proposed
general anaesthesia. This case report emphasizes the im-
portance of a complete evaluation of the upper airway in
unusual cases of obstructive sleep apnoea syndrome and,
particularly, when the condition is not adequately con-
trolled by continuous positive airway pressure.
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