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Euthyroid goitre and sleep apnea
A. De Felice, S. Fuschillo, M. Martucci, E. De Angelis, G. Balzano

Introduction

Obstructive sleep apnea syndrome (OSAS) is
characterised by repetitive episodes of complete
(apnea) or partial (hypopnea) occlusion of the up-
per airways during sleep, generally associated with
oxyhaemoglobin desaturation and sleep fragmen-
tation [1]. The clinical consequences of OSAS
may include snoring, exessive daytime sleepiness
[2], sistemic hypertension [3], pulmonary hyper-
tension [4], cardiac arrhytmias [5], ischaemic heart
disease [6], and strokes [7].

The development of OSAS has been related to
a variety of predisposing factors, such as obesity
[8], nasal obstruction [9], adenoidal and/or tonsil-
lar hypertrophy [10], macroglossia [11], retrog-
nathia, micrognathia [12], acromegaly [13], and
hypothyroidism [14]. Moreover, it has been report-
ed that a large goitre, independent from the co-ex-
istence of hypothyroidism, may per se concur to
the development of OSAS, and that, in these cases
OSAS may improve with thyroidectomy [15, 16,
17]. The pathogenetic relationship between a large
euthyroid goitre and the upper airway obstruction
in OSAS is, at the moment, speculative, and may
recognize several mechanisms. These include a
lower venous return from the head and neck, with
oedema and reduced patency of the upper airways
[15], a tracheal displacement interfering with the
upper airway stiffening reflex during inspiration
[18], a mass loading effect on the airways [19],

and, finally, a reduced activity of the pharingeal
dilator muscles [20].

Here we report a case of a patient with an eu-
thyroid goitre associated with OSAS, that im-
proved after thyroidectomy.

Case report

In October 1998, a 67 year old man was re-
ferred to our sleep laboratory for suspected OSAS.
He complained about gasping during sleep, heavy
snoring every night, daytime somnolence, and ex-
ertional dyspnea.

Clinical examination showed an obesity III de-
gree, with a body mass index (BMI; Kg/m2) of 47,
and a large neck, with a circumference of 60 cm,
and a percent predicted neck circumference of
150% (PPNC). Chest auscultation did not reveal
pathologic sounds, and arterial blood pressure was
normal. A questionnaire for somnolence revealed
an Epworth score of 13 [21].

Forced expiratory volume in one second (FEV1)
was 91% of predicted value, and forced vital capac-
ity (FVC) 101% of the predicted value, with an
FEV1/FVC ratio of 71%. The shape of the flow-vol-
ume curve showed an expiratory plateau, with a
peak expiratory flow rate (PEFR) of 52% of pre-
dicted, suggesting an intrathoracic upper airway ob-
struction (fig. 1, panel A). Arterial blood gas analy-
sis while breathing ambient air was as follows: pH
7.39; PaCO2 54.2 mmHg; PaO2 47 mmHg.
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A number of predisposing factors (obesity, nasal ob-
struction, adenoidal hypertrophy, macroglossia, etc) have
been related to obstructive sleep apnea syndrome (OSAS).
In addition hypothyroidism and large goitres have been
reported to be associated to OSAS, but this association has
not been adequately studied.

We describe an obese patient with euthyroid goitre as-
sociated with OSAS. The patient showed a body mass index
(BMI) of 47 and a large neck with a circumference of 60 cm.
The flow-volume curve demonstrated an expiratory plateau
suggesting an intrathoracic upper airway obstruction. Arter-
ial blood gas analysis results were: pH 7.39; PCO2 54.2
mmHg; P O2 47 mmHg. Nocturnal polisomnography showed
an apnea/hypopnea index (AHI) of 31 episodes/hour. Upper

airway collapse was overcome by a nasal continuous positive
airway pressure (nCPAP) of 14 cmH2O.

Weight loss obtained by a hypocaloric diet was not
accompanied by any OSAS improvement. After thy-
roidectomy, a nCPAP of 4 cmH2O was sufficient to pre-
vent upper airway closure.

Discontinuation of nCPAP treatment for 4 consecu-
tive nights did not determine worsening of sleep apnea
symptoms, nor a worsening of overnight oxymetry. A new
polysomnography carried out after 4 nights off nCPAP
showed an AHI of 33 episodes/hour.

OSAS should be suspected in patients with large
goitres. Decisions regarding discontinuation of nCPAP
treatment after thyroidectomy should be based on poli-
somnographic results.
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A computerised tomography (CT) scan of the
neck showed an enlargement of the thyroid gland,
the longitudinal diameter of the right and left lobe
being 11 and 6.4 cm, respectively (normal size be-
ing 4-6 cm), with a compression and displacement
to the left of the trachea; the right thyroid lobe ex-
tended retrosternally down to the mediastinal re-
gion. Both the pharyngoscopy and indirect laryn-
goscopy were normal.

Serum thyroid hormones were in the normal
range (FT3 3.28 pg/ml, normal range 2.6-5.1; FT4
0.93 ng/dl, normal range 0.9-1.9; TSH 0.65 µU/ml,
normal range 0.23-4).

A nocturnal polisomnographic evaluation, in-
cluding monitoring of oronasal air flow, chest and
abdominal movements, body position, electroen-
cephalogram, electrooculogram, electrocardio-
gram, and pulse oximetry, documented a total of
818 dips (92.8 dips/hour), the lowest value of Sa
O2 recorded being 47%, the percent of time spent
below an Sa O2 value of 90% being 97%, the mean
saturation value being 74% and the apnea/hypop-
nea index (AHI; episodes/hour) being 31, indicat-
ing the presence of OSAS.

Thus, an overnight nasal continuous positive
airway pressure (nCPAP) ventilation treatment
was instituted, by means of an auto-titrating device
(Virtuoso; Repironics, Murrysville, USA). The
pressure required to prevent upper airway closure
resulted to be 14 cmH2O.

As expected, after two weeks of nCPAP treat-
ment, daytime arterial blood gas analysis while
breathing ambient air improved dramatically, show-

ing a pH of 7.42, a PaCO2 of 40 mmHg, and a PaO2
of 60 mmHg. The patient was then discharged.

After 6 months of continuous domiciliary nC-
PAP treatment, the patient reported remission of
symptoms, and the Epworth score for sleepiness
was 4. Compliance with treatment was good, with
an utilisation time of 5 hour/night. Arterial blood
gas analysis improved further and showed the fol-
lowing values: pH 7.45, PaCO2 40 mmHg, and
PaO2 75.2 mmHg. A relevant weight loss was also
found, with a BMI of 37 and a PPNC of 125.

An overnight oximetry during nCPAP ventila-
tion documented a total of 10 dips (1.7 dips/hour)
of > 4% in arterial oxygen saturation (Sa O2), the
lowest value of Sa O2 recorded being 89%, and the
percent of time spent below an SaO2 value of 90%
being close to zero.

Given the relevant weight loss, the patient un-
derwent a new nCPAP titration with auto-CPAP,
and this confirmed an airway pressure of 14
cmH2O to overcome the upper airway collapse.

In September 1999, the patient underwent total
thyroidectomy through collar incision. Hystologi-
cal examination of the gland, weighing 370g,
demonstrated a multinodular structure, with sever-
al colloidal and hemorrhagic areas. A hormonal re-
placement therapy was institued with L-thyroxine,
and the patient was made euthyroid.

In November 1999, the patient complained
about difficulties in utilising nCPAP, so he was re-
admitted to our clinic.

The shape of the flow-volume curve was nor-
mal, with the resolution of the expiratory plateau

Fig. 1. - Flow-volume loopes before (panel A) and after (panel B) thyroidectomy.

Panel A Panel B
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and reappearance of a normal PEFR (fig. 1, panel
B). The arterial blood gas analysis was in the nor-
mal range. A CT scan of the neck documented res-
olution of the alterations previously described.

A new nCPAP titration with auto-CPAP re-
vealed a pressure of 4 cmH2O to prevent the upper
airway closure. An overnight oximetry during a
nCPAP ventilation of 4 cmH2O documented a to-
tal of 8 dips (1 dip/hour) of > 4% in arterial oxy-
gen saturation (Sa O2), the lowest value of Sa O2
recorded being 86%, and the percent of time spent
below 90% being zero.

Thus, the nCPAP treatment was discontinued,
and an overnight oxymetry was performed for 4
consecutive nights (tab. 1).

A new polisomnography, carried out after 4
nights off nCPAP, showed an AHI of 33 episodes
per hour. Thus, the patient was discharged, with a
prescription for a nocturnal nCPAP ventilation set
at a pressure of 4 cmH2O, as established on the last
titration.

Discussion

The case reported here confirms and extends
the little data available in the literature, regarding
the relationship between goitre and OSAS.

An earlier report by Stafford and collegues de-
scribed an acromegalic patient with retrosternal
goitre, OSAS, and respiratory failure, whose sleep
apnea symptoms improved after thyroidectomy
[15]. In a series of 280 patients with OSAS,
Langevin found two cases of euthyroid goitre [16].
Finally, in a study similar to the present, Deegan
reported two euthyroid patients with a large goitre,
in whom the diagnosis of OSAS was made on a
clinical basis [17]; in both patients the sleep apnea
symptoms improved following partial thyroidecto-
my, so that it was possible to discontinue the nC-
PAP treatment, whithout reappearance of daytime
somnolence [17].

In the case reported here, the patient experi-
enced a significant improvement in both sleep ap-
nea symptoms and arterial blood gas analysis fol-
lowing treatment with nCPAP. The treatment was
well tolerated, and compliance was good. Howev-
er, after thyroidectomy, the previously employed
continous positive airway pressure of 14 cmH2O
was no longer tolerated, and the patient compli-
ance to the treatment diminished; so a new nCPAP
titration was made, and the pressure reduced to 4
cmH2O. This was well tolerated, and compliance
increased again.

The reduced positive airway pressure needed
could have been due to both weight loss and thy-
roidectomy. In fact, weight loss has been shown in
several studies to reduce the severity of OSAS, by
decreasing the collapsability of the upper airways
[21-23]. However, in our patient, this was probably
not the case, because nCPAP titration had resulted
in an unchanged positive airway pressure need af-
ter weight loss, whereas a consistent reduction in
pressure was possible only after thyroidectomy.

An interesting finding of this study was that,
after thyroidectomy and four nights of discontinu-
ation of nCPAP, an overnight oximetry document-
ed an ODI of 2.5/h, that is of no clinical signifi-
cance; the patient, despite the nCPAP discontinua-
tion, did not complain about a worsening of sleep
apnea symptoms. However, at the same time point,
an objective polisomnographic assessment demon-
strated an AHI of 33, not substantially different
from the initial value of 31, but apparently in con-
trast with the corresponding value of ODI.

The present case report confirms the possible
association between goitre and OSAS, and suggest
that diagnostic tests for OSAS should be included
in the evaluation of patients with large goitres.

The findings of the present study have impor-
tant clinical implications. In patients with goitre and
OSAS, decisions about discontinuation of nCPAP
treatment after thyroidectomy should not be based
on clinical symptoms or overnight oximetry only,
but on objective evaluations, namely polysomno-
graphic studies.
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