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Background: Dyspnoea is rarely mentioned in the clinical description of adult-onset isolated dystonia. In this
study, we present the clinical features of 13 patients with Meige syndrome (cranio-cervical dystonia) with
breathing difficulties.

Methods: A retrospective case note review was performed of patients presenting with Meige syndrome and
shortness of breath, to a neuro-laryngology MDT clinic.

Results: Some patients were severely limited by their breathlessness, but others did not volunteer these symp-
toms. The majority of patients were referred with the assumption that the larynx was the cause of the problem;
however half the patients did not have evidence of laryngeal involvement. Of the patients who had laryngeal
involvement, injecting the larynx alone did not always relieve the dyspnoea. The majority of our patients
responded to injection of the suprahyoid muscles, including genioglossus, digastric and mylohyoid.

Conclusion: We recommend routinely establishing if the patient with Meige syndrome has signs or symptoms of

breathlessness, and establishing the level of the problem, as this can be treated successfully.

1. Introduction

Our joint neuro-laryngology MDT clinic for head and neck move-
ment disorders receives referrals with unexplained breathing problems.
Most of the patients are severely affected to limit their physical activity;
some have been treated for asthma without benefit and the chest phy-
sicians will have examined most and no cause for the breathing problem
identified by standard tests.

For this study, we did not include patients with isolated spasmodic
dysphonia (SD), laryngeal breathing dystonia due to tardive dystonia,
multiple system atrophy, functional diagnoses or other neurological
disorders, instead focusing on breathing dystonia related to Meige
syndrome.

We present a series of 13 patients with Meige syndrome and dysp-
noea. We describe the clinical phenotypes, response to treatment and
review the literature.

2. Methods

A retrospective case note review was performed of patients pre-
senting with Meige syndrome and shortness of breath, to a neuro-
laryngology MDT clinic, which involves a neurologist (MHM) special-
ising in movement disorders and an ENT surgeon (LAH), with expertise
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in cranial and laryngeal dystonia, at a teaching hospital, from 2016 to
2020. The patients were considered to have breathing dystonia if they
had a sensation of difficulty in breathing in association with their other
symptoms that prevented them from certain activities of daily living.
Neurologists or respiratory physicians referred patients, as no cause for
dyspnoea was found, or as non-responders to treatment, such as
broncho-dilatators. Patients underwent clinical evaluation of their dys-
tonia including laryngoscopy, which allowed inspection of the larynx
and supra-glottic area. The patient’s description of their breathlessness,
when it occurs (at rest, on exertion or while speaking) and the perceived
level of obstruction guided our examination and therapeutic strategy. A
treatment regimen was then established with botulinum toxin A (BoNT-
A) injected into involved muscles with adjunct medication if indicated.
All patients received BoNT-A (incobotulinumtoxinA or abobotuli-
numtoxinA) typically 10-30 u of abobotulinumtoxinA per muscle in the
suprahyoid muscles depending on the examination, previous benefit and
side effects. The protocol was varied depending on outcome until the
ideal protocol was found (Table 2).

Follow up was performed at intervals dictated by patient need,
usually at 12-16 weeks. All patients were asked to rate their symptoms
including breathlessness from 0 to 100% at follow up visits (0 = no
improvement to 100% = back to normal) although this is a subjective
measure the patients will usually offer additional evidence such as
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return to their normal activities of daily living. All patients are also
asked about side effects at each visit with specific attention to dysphagia
as this is known to be a potential side effect of injection of neck muscles.

3. Results

13 patients with Meige syndrome and breathing difficulties were
identified. The clinical features of the cohort are summarised (Tables 1
& 2). There was a female predominance (11/13), age of onset averaged
57 years (range 42-72).

We found six patients with laryngeal involvement; four had adductor
spasmodic dysphonia (SD), two had intermittent stridor.

Among the 13 Meige patients, all patients, except one, had clinical
signs of supra-hyoid muscles involvement such as rhythmic movements
of the submental muscles described as a “frog-like” movement (video 1),
“double chin” posture, with posterior sagittal shift of head on neck [1],
and so called “Donald duck” voice due to involvement of the base of
tongue (genioglossus). We did not have any patients with isolated or
associated chest and diaphragmatic dysfunction.

All patients received BoNT-A injections into the affected muscles
(Table 2). The entire laryngeal group had injections into the larynx,
however this did not improve the dyspnoea, except in one patient with
stridor. In all patients, except one with only laryngeal injections, injec-
tion of at least one suprahyoid muscle was performed. Following treat-
ment, 11 patients had a dramatic clinical improvement (50-90%) in
dyspnoea and three patients rated their improvement at 50% or less.
Side effects were seen in two patients with transient dysphagia and two
had transient dysphonia all of which did not require medical
intervention.

4. Discussion

Dyspnoea is rarely mentioned in the clinical description of adult
onset isolated dystonia [2]. The main focus of breathing difficulties in
dystonic patients has been on inspiratory laryngeal dystonia [3-7], since
laryngeal stridor with immobile VC was first recognised as being dys-
tonic and not paralytic in dystonic patients [3,4].

Marsden and Sheehy [8] found in a cohort of 53 patients with Meige
syndrome, respiratory difficulties in 7%, thought to be due to dystonic
spasm affecting the respiratory muscles. In a small number of patients
with adult onset dystonia, dyspnoea has been studied with functional
respiratory tests [9] and with electrophysiological recordings of the
respiratory muscles [10]. They showed respiratory upper airway or
diaphragmatic dysfunction.

However, chest and diaphragmatic dysfunction as a cause of
breathing dystonia have been described in only one isolated case [11]
and, in a 900 patient review [12], only in two patients with a combi-
nation of adductor spasmodic dysphonia and paradoxical diaphragmatic
and abnormal chest wall movement.

As is typical in Meige syndrome [13,14], all our patients developed
an initial focal dystonia (including BSP), which progressively spread to
involve the tongue muscles, pharynx and larynx, all of which can
contribute to narrowing of the airway and hence dyspnoea. The
anatomical distribution of muscle involvement (Table 2) demonstrated
dystonic contractions at many different levels, which makes the analysis
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of the dystonia complex. The dystonic spasms are task specific and
variable, so may not be seen on laryngoscopy. Accurate analysis of the
symptoms and clinical observation of patients performing triggering
tasks is essential.

We accept that the cohort described is subject to potential bias as
referrals to our clinic selected those with swallowing, speaking,
breathing difficulties or anterocollis posture, in addition to BSP. We
cannot comment on the prevalence of dyspnoea in a “standard” Meige
syndrome population; however, we suspect breathing difficulties may be
under-reported, as such symptoms may not be the primary focus at
presentation.

In our cohort, most of the patients with laryngeal involvement had
spasmodic dysphonia and only 2 had true respiratory laryngeal
involvement with inspiratory stridor on exercise. The laryngeal pheno-
type with Adductor SD responded well to BoNT-A injection into the
larynx, with the majority (5/6) reporting a response of greater than 50%
improvement in their symptoms, however 5/6 patients were also
injected in the suprahyoid muscles. Patients may have spasmodic
dysphonia, as part of their dystonia complex, but this may not be the
cause of their breathlessness.

Of the two patients with stridor, one had a good response but was
injected in the larynx and base of tongue; the other patient was only
injected in the larynx and did not experience any improvement.

Mention should be made of another concept in this area. Inducible
laryngeal obstruction (ILO) is described as inappropriate, transient,
reversible narrowing of the larynx in response to exercise and anxiety
[15]. Failed responders in both groups may share common factors with
ILO. The high levels of anxiety in dystonic patients [16] may contribute
to the triggering of an ILO-like reaction. Recognising the features of ILO
is clinically important, as patients may benefit from respiratory phys-
iotherapy and speech and language input, rather than BoNT-A.

54% of our dystonic patients with respiratory difficulties did not
have evidence of laryngeal involvement. The majority of the non-
laryngeal cohort responded well following injections in the suprahyoid
muscles with 83% having greater than 50% improvement. The supra-
hyoid muscles injected (anterior digastric, myelo-hyoid muscles) in our
patients are those involved in tongue stability. The genioglossus plays an
essential role in both enlarging and stabilizing the upper portion of the
respiratory tract [17]. When affected by dystonia, these muscles can
interfere with the breathing and swallowing by preventing normal
tongue mobility.

Several of the patients will have pre-existing dysphagia due to the
dystonia, which typically improves after injection due to improvement
in tongue function.

Meige [18] reported that the facial convulsions could extend to the
muscles of the pharynx, jaw, mouth floor and tongue. This phenotype
found in our cohort correlates with those that have been described by
Waln and Ledoux [19] and Norby [20]. In the Ledoux series, 7/114
patients with Meige syndrome presented with a combination of late-
onset apraxia of eyelid opening and antecollis [18]; one of these seven
patients had “air hunger” thought to be due to laryngeal dystonia,
although it did not improve following TA-LCA injections and required a
tracheostomy and may indeed have been Meige syndrome without
laryngeal involvement. Interestingly, the published pictures of these
patients showed flexion of the head on the neck, with a “double chin”

Table 1
Clinical phenotype of Meige patients with dyspnoea and supra-hyoid dystonic muscles involvement.
Meige syndrome with dyspnea Sex Mean age of onset BSP Frog movements Double chin posture “Donald Duck” Voice Palate
with laryngeal involvement 5F/1M 53 years (45-61) 6/6 1/6 2/6 1/6 1/6
n==6
without laryngeal involvement 6F/1M 61 years (42-72) 7/7 5/7 2/7 3/7 1/7
n=7

BSP: Blepharospasm — “Frog” movements: rhythmic movements of the submental muscles, “Double chin” posture: posterior sagittal shift of head on neck. “Donald

Duck” Voice: related to base of tongue dystonia.
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Table 2
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Clinical features of Meige patients with dyspnoea and muscle selection for BoNT injections.

Phenotype of Meige Meige with laryngeal involvement

Meige without laryngeal involvement

F M F F F F F M F F F F F
Age at onset (years) 61 52 50 45 58 53 42 61 72 63 53 63 72
Site of involvement
BSP + + + + + + + + + + + +
Palatal - + - - - — + - - — @) _
Tongue base - - - - + - + + - - -
Frog - - - - + + + + + + - -
Double chin + — — + — — _ _ _ + _ _ +
Larynx (TA/LCA) + + + + + + +) — — — — — _
Treatment
Chemodenervation - BONTA
Orbicularis oculi + + + + + + + + + + + + n
Palatoglossus - + - - - — + - — — €8] _
Anterior digastric muscles + — - + — + + - + + + — n
Mylohyoid muscles - - + - - + + - +) - - — —
Genioglossus - - - + - +) + + _ — + _
Masseter — — + — — — — — + _ _ _
Longus coli +) - — + - — — — _ ) _ _ +
Longus capitii - - - - — — - — — + _ _ n
Sternohyoid - - - — + — - - + + — _
Sternocleidomastoid + — — + - — — — —_ + _ _ +
Platysma - - - - + — + - - - - — —
Trapezius - - - — — — — — + — — —
Supraglottis - - - - — - — - - — + _
TA-LCA complex + + + + + + ) - - - - ) )
Medical treatment
Trihexyphenidyl + - + - - + + - - + - — —
Clonazepam - - - - — + + — — — _ + _
Side effects
Diplopia - - - + - - + - + + - - —
Breathy Dysphonia - - - - - + - - - - - + —
Dysphagia - - + — — — — - — — _ +
Outcome for dyspnoea
<50% response - - + - - + — - + — - —
50-90%response + + — + + + — + + _ + + +

+ present/involved, - not present/not involved, (+) previous but not current injection site, “Frog” movements: rhythmic movements of the submental muscles, “Double

chin” posture: posterior sagittal shift of head on neck.

posture, which indicates an involvement of not only the deep cervical
flexors but also the supra-hyoid muscles [21].

In the retrospective study by Norby et al, [20] a “hyoid muscle
dystonia” is described as a sub-phenotype of Meige syndrome with voice
changes, anterior neck tightness and dysphagia. No breathing diffi-
culties were mentioned but on laryngoscopic examination, abnormal
contractions of laryngeal/pharyngeal space attributed to the dystonic
hyoid muscles were seen. As in our cohort, all the patients had visible
contractions of the suprahyoid muscles (frog movements — video 1).

We accept that the lack of a robust measure to quantify the degree of
dyspnoea pre- and post-treatment and the small number of patients
involved make this a difficult area to study accurately. Work to evolve
such a measure in the future would be helpful.

We believe that the involvement of suprahyoid muscles is the main
cause of the dyspnoea of this specific Meige phenotype, based on our
clinical findings, previous descriptions in the literature [19,20] and
therapeutic results.

5. Conclusion

Dyspnoea in dystonic patients has been attributed to laryngeal
involvement but we have shown that this is often not the case. Detailed
clinical examination of patients to identify suprahyoid involvement is as
important as laryngoscopic examination for breathless patients.
Breathing dystonia does not always include the laryngeal muscles and
may be due to upper airway obstruction from palatal, suprahyoid
muscles or tongue base dystonia. It is also important to consider non-
dystonic symptoms such as ILO.
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position on issues involved in ethical publication and affirm that this
work is consistent with those guidelines.
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