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ABSTRACT

Introduction: Respiratory difficulties are sometimes reported by patients with
cranial-cervical dystonia (Mehanna R, Jankovic J. Respiratory problems in
neurologic movement disorders. Parkinsonism Relat Disord. 2010;16:628-
38). This dystonia-related respiratory disorder, however, has not been well
characterized.

Methods: We review 13 dystonic patients with various respiratory complaints
and describe their symptoms and response to botulinum toxin injections.
Results: The male to female ratio was 4/9 and the mean age 56.84. Cranial-
cervical dystonia was the most frequent diagnosis affecting 9 (69%) patients.
The cause of dyspnea was an upper airway dystonic obstruction in 9 (69%)
patients, diaphragmatic dysfunction in one (8%) and a combination of both In
the remaining 3 (23%) patients. Emergent tracheostomy was required in 2
(15%) patients. Among the 5 patients who underwent laryngoscopy, one had
an adductor spasmodic dysphonia and 4 had normal vocal cord motion.
Pulmonary function tests were performed in 5 patients and were normal.
Videofluoroscopy was performed in 4 patients, showed decreased
diaphragmatic movement in 2 and was normal in the 2 others. Among the 8
patient who received botulinum toxin injections and were not lost to follow up,
6 (75%) reported improvement in their respiratory distress and 2 (25%)
reported no improvement.

Conclusion: In some patients with dystonia, gasping, stridor, interrupted flow
of speech, paradoxical breathing, dyspnea on exertion, and other respiratory
symptoms suggest involvement of the upper airways, diaphragm, or both as
a result of “dystonic respiratory dysregulation”. Botulinum toxin injections
may be at least partially beneficial in some patients. This series of patients
draws attention to respiratory distress as a potentially serious, even life-
threatening, complication of dystonia.

BACKGROUND

e Dystonia may cause respiratory problems when it involves
the upper airways or the diaphragm.

« EXcept for the well-recognized respiratory problems
sometimes associated with laryngeal dystonia (spasmodic
dysphonia), there is limited information regarding breathing
abnormalities in patients with other forms of dystonia.

 We have reviewed 13 dystonic patients with various
respiratory complaints and attempted to characterize their
symptoms and respiratory response to treatment including
botulinum toxin (BoNT) injections.

RESULTS

 The clinical features are summarized in Table 1.

 The video of patients 1 to 3 have been included as
llustrative cases and can be viewed on the
portable computer next to the poster.

DISCUSSION

o Typically, in patients with cranial-cervical dystonia,
the involuntary contractions of the posterior
pharyngeal muscles and upper respiratory airways
are associated with a paradoxical contraction of the
vocalis muscles, particularly during inspiration, and
the vocal cord adduction causes stridor or gasping.

Raja Mehanna MD?, Joseph Jankovic MD1

Table 1
Demographic and Clinical Data on Patients with Dystonia-associated Respiratory Symptoms.
Age at
Pt No |[Sex |onset |Dystonic symptoms Diag Sensory trick for dyspnea UAD CDD
Bleph, facial grimacing, mixed jaw-opening and jaw-closing,
1|F 57 |dysphagia, platysma contraction. CCD Massaging the pectoralis + +
2|M 62 |Hoarse and strained voice interrupting speech. SD None reported +
Neck extension or touching both
3|F 58 |Bleph, bruxism, platysma contraction, pharyngeal dystonia and SD. |CCD cheeks +
Bleph, paranasal contractions, jaw opening, left torticollis and
4\ F 54 |laterocollis, dysphagia, hoarse voice, humming. CCD Singing + +
Bleph, masseter, submental complex contraction, platysma
5(F 64 | contraction, right torticollis, anterocollis, dysphagia, dysarthria. CCD None reported +
6|F 55 |Bleph, bruxism, submental complex contraction, retrocollis. CCD None reported + +
Pressure below ribs, laying
Dyspnea only during speech. Abdominal contractions during down, pressure on walker with
7 |F /4 |speech associated with the dyspnea. RD arms +
WC and
8|M 49 |Right hand's writer's cramp, strained voice with voiceless pauses. |SD None reported +
9|F 37|Bleph, anterocaollis. CCD None reported +
Bleph, paranasal contraction, lip pursing, jaw opening, submental,
10|M 60 |anterocollis, right laterocollis, left torticollis. CCD None reported +
Platysma and post neck muscles contraction, head pulling forward
11|F 46 |with chin pulling up, left laterocollis, strained voice. CCD None reported +
12|M /2 |Bleph, dystonic head tremor. CCD Touching forehead or singing +
Orolingual stereotypies, moderate retrocollis, tongue and jaw
13|F 51 |withdrawal. T dyst None reported +

Legend: add: adductor, Bleph: blepharospasm, CCD: Cranio-cervical dystonia, CDD: Chest or diaphragmatic dysfunction, Pt: patient, RD: respiratory dysphonia, Resp: respiratory, SD: spasmodic

dysphonia, T dyst: Tardive dystonia, UAD: upper airway dysfunction, WC: writer’s cramp.

e Patients with dystonia may exhibit contractions of
the respiratory muscles (including chest and

diaphragm).

* As a result of excessive and desynchronized
contractions of the upper airways, chest or
diaphragm muscles, the patient experiences
dyspnea at rest and especially with exertion.

 The term “dystonic respiratory dysregulation”
iIncludes all the various respiratory complaints

assoclated with dystonia.

 Table 2 summarizes the literature on respiratory
problems associated with dystonia

CONCLUSIONS

* Respiratory complaints are described in dystonic
patients, especially in those with cranial-cervical
dystonia and presumably arise from involvement of
the upper airways, chest and diaphragm.

e “Dystonic respiratory dysregulation” is proposed to
iInclude gasping, stridor, interrupted speech,
paradoxical breathing, dyspnea at rest and on
exertion, and other nonspecific difficulties with
breathing Iin patients with dystonia.
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Table 2:

Baylor College of Medicine

Literature reported cases of dystonia-associated respiratory problems.

First Number |Diagnoses Respiratory Diagnostic Response to
author/year |of complaint tests treatment
cases
Laqueny et al, |3 Cranial and cervical |Loud breathing, EMG N/A
1995 dystonia breathing arrest or
deep inspirations
braking the
speech
Braun et al., 26 4 with focal dystonia, Video N/A
1995 22 with generalized fluoroscopy,
or multifocal dystonia pulmonary
function test
Papapetropoul |1 Laryngeal dystonia Good response to
os et al., 2007 that evolved into an BONT
oromandibular
dystonia
Feve et al., 1 Tardive laryngeal Laryngoscopy |Good response to
1993 dyskinesia BONT
Feve et al., 10 Tardive laryngeal Laryngeal 1 patient was
1993 dyskinesia endoscopy. treated with BoNT
Percutaneous |with good
EMG of the response. He was
thyroarytenoid |then treated with
muscles. 2 TBZ with
had VF. moderate
Improvement.
Christodoulou |2 Anti-psychotic Unsure Unsure
and Kalaitzi, iInduced acute
2005 laryngeal dystonia
Tsal et 1 Tardive laryngeal None Good response to
al.,2008 dystonia change In
neuroleptics
Zwirner et al., |3 Spasmodic laryngeal Laryngoscopy |Good response to
1997 dyspnea BONT
Blitzer and 200 Laryngeal dystonia, Laryngoscopy |Good response to
Brin, 1991 all types BONT
Blitzer atal., |110 Laryngeal dystonia, Laryngoscopy |Good response to
1988 all types. BoNT in the 34
Injected patients.
Marion et al., |6 Laryngeal dystonia |Stridor Laryngoscopy |Good response to
1992 and EMG BONT
Vetrugno et 3 MSA and sleep Nocturnal stridor |Laryngoscopy |N/A
al., 2007 related laryngeal and EMG
dystonia
Lew et al., 1 Lubag syndrome (X- |Stridor Laryngoscopy |Worsening
1994 linked dystonia- aspiration with
parkinsonism) with BONT.
adductor laryngeal
breathing dystonia
Grill, 2004 1 Striatonigral Stopped breathing Good response to
degeneration with and “turned blue” BONT
cranial dystonia
Kato et al., 1 PD with cranial Hypoxic spells N/A
2007 dystonia
Grillone et al., |7 Adductor laryngeal |Stridor Laryngoscopy |Good response to
1994 breathing dystonia BONT
Kirton and 1 Craniocervical Intermittent Partial response to
Riopelle, 2001 dystonia secondary |respiratory TBZ
to cerebral anoxic distress
Injury.
Hamzei et al., |1 MSA with cranial and | Stridor Laryngoscopy |Good response to
2003 laryngeal dystonia BONT

Legend: BoNT: Botulinum toxin, EMG: electromyography, MSA: multiple system atrophy, N/A: not applicable, PD: Parkinson’s disease,

TBZ: tetrabenazine.
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Conclusion: In some patients with dystonia, gasping, stridor, interrupted flow of speech, paradoxical breathing, dyspnea on exertion, and other respiratory symptoms suggest involvement of the upper airways, diaphragm, or both as a result of “dystonic respiratory dysregulation”. Botulinum toxin injections may be at least partially beneficial in some patients.  This series of patients draws attention to respiratory distress as a potentially serious, even life-threatening, complication of dystonia.

RESULTS

 	

Legend:  add: adductor,  Bleph: blepharospasm,  CCD: Cranio-cervical dystonia,   CDD: Chest or diaphragmatic dysfunction,   Pt: patient, RD: respiratory dysphonia,  Resp: respiratory,  SD: spasmodic dysphonia, T dyst: Tardive dystonia, UAD: upper airway dysfunction, WC: writer’s cramp.

Table 2: 

Literature reported cases of dystonia-associated respiratory problems.

Legend: BoNT: Botulinum toxin, EMG: electromyography, MSA: multiple system atrophy, N/A: not applicable, PD: Parkinson’s disease, TBZ: tetrabenazine.

Table 1

Demographic and Clinical Data on Patients with Dystonia-associated Respiratory Symptoms.

		Dystonia may cause respiratory problems when it involves the upper airways or the diaphragm.

		Except for the well-recognized respiratory problems sometimes associated with laryngeal dystonia (spasmodic dysphonia), there is limited information regarding breathing abnormalities in patients with other forms of dystonia.

		We have reviewed 13 dystonic patients with various respiratory complaints and attempted to characterize their symptoms and respiratory response to treatment including botulinum toxin (BoNT) injections. 



		The clinical features are summarized in Table 1.

		The video of patients 1 to 3 have been included  as illustrative cases and can be viewed on the portable computer next to the poster.



		Typically, in patients with cranial-cervical dystonia, the involuntary contractions of the posterior pharyngeal muscles and upper respiratory airways are associated with a paradoxical contraction of the vocalis muscles, particularly during inspiration, and the vocal cord adduction causes stridor or gasping.



		Respiratory complaints are described in dystonic patients, especially in those with cranial-cervical dystonia and presumably arise from involvement of the upper airways, chest and diaphragm. 

		“Dystonic respiratory dysregulation” is proposed to include gasping, stridor, interrupted speech, paradoxical breathing, dyspnea at rest and on exertion, and other nonspecific difficulties with breathing in patients with dystonia.



Blitzer A, Brin MF, Fahn S, Lovelace RE. Clinical and laboratory characteristics of focal laryngeal dystonia: study of 110 cases. Laryngoscope 1988;  98: 636-640.

Blitzer A, Brin MF. Laryngeal dystonia: a series with botulinum toxin therapy. Ann Otol Rhinol 

Braun N, Abd A, Baer J, Blitzer A, Stewart C, Brin M. Dyspnea in dystonia. A functional evaluation. Chest 1995; 107(5): 1309-1316.

Christodoulou C, Kalaitzi C. Antipsychotic drug-induced acute laryngeal dystonia: two case reports and a mini review. J Psychopharmacol 2005; 19: 307–311.

Feve A, Angelard B, Fenelon G, Logak M, Guillard A, Lacau Saint-Guily J. Postneuroleptic laryngeal dyskinesias: a cause of upper airway obstructive syndrome improved by local injections of botulinum toxin. Mov Disord 1993; 8: 217-219.

Fève A, Angelard B, Lacau St Guily J. Laryngeal tardive dyskinesia. J Neurol. 1995; 242(7): 455-459.

Grill S. Smothering dystonia in a patient with oromandibular dystonia. Mov Disord. 2004; 19(11): 1374-1375.

Grillone GA, Blitzer A, Brin MF, Annino Jr DJ, Saint-Hilaire M-H. Treatment of adductor laryngeal breathing dystonia with botulinum toxin type A. Laryngoscope 1994; 104:30-32.

Hamzei F, Rijntjes M, Gbadamosi J, Fuchs K, Weiller C, Mu¨nchau A. Life-threatening respiratory failure due to cranial dystonia after dental procedure in a patient with multiple system atrophy. Mov Disord 2003; 18: 959 –961.

Kato B, Yamada K, Horiuchi M, Hirayama T, Hasegawa Y. Case of Parkinson's disease presenting with unique dyspneic attacks caused by oromandibular dystonia and sleep apnea syndrome. Rinsho Shinkeigaku. 2007 ; 47(9): 577-580.

Kirton CA, Riopelle RJ. Meige syndrome secondary to basal ganglia injury: a potential cause of acute respiratory distress. Can J Neurol Sci. 2001; 28(2): 167-173

Lagueny A, Burbaud P, Le Masson G, Bergouignan FX, Ferrer X, Julien J. Involvement of respiratory muscles in adult-onset dystonia: a clinical and electrophysiological study. Mov Disord. 1995; 10: 708-713.

Laryngol 1991; 100: 85-89.

Lew MF, Shindo M, Moskowitz CB, Wilhelmsen KC, Fahn S, Waters CH. Adductor laryngeal breathing dystonia in a patient with Lubag (x-linked dystonia-Parkinson syndrome). Mov Disord 1994; 9: 318-320.

Marion M-H, Klap P, Perrin A, Cohen M. Stridor and focal laryngeal dystonia. Lancet 1992;  339: 457-458.

Mehanna R, Jankovic J. Respiratory problems in neurologic movement disorders. Parkinsonism Relat Disord. 2010;16: 628-38.

Tsai CS, Lee Y, Chang YY, Lin PY. Ziprasidone-induced tardive laryngeal dystonia: a case report. Gen Hosp Psychiatry. 2008; 30(3): 277-279.

Vetrugno R, Liguori R, Cortelli P, et al. Sleep-related stridor due to dystonic vocal cord motion and neurogenic tachypnea/tachycardia in multiple system atrophy. Mov Disord. 2007; 22: 673-678.

Zwirner P, Dressler D, Kruse E. Spasmodic laryngeal dyspnea: a rare manifestation of laryngeal dystonia. Eur Arch Otorhinolaryngol 1997; 254: 242–245.

 

		Patients with dystonia may exhibit contractions of the respiratory muscles (including chest and diaphragm). 

		As a result of excessive and desynchronized contractions of the upper airways, chest or diaphragm muscles, the patient experiences dyspnea at rest and especially with exertion. 

		The term “dystonic respiratory dysregulation” includes all the various respiratory complaints associated with dystonia.

		Table 2 summarizes the literature on respiratory problems associated with dystonia



		Pt No		Sex		Age at onset		Dystonic symptoms		Diag		Sensory trick for dyspnea		UAD		CDD

		1		F		             57		Bleph, facial grimacing, mixed jaw-opening and jaw-closing, dysphagia, platysma contraction.		CCD		Massaging the pectoralis		+		+

		2		M		62		Hoarse and strained voice interrupting speech. 		SD		None reported		+		 

		3		F		58		Bleph, bruxism, platysma contraction, pharyngeal dystonia and SD.		CCD		Neck extension or touching both cheeks		+		 

		4		F		54		Bleph, paranasal contractions, jaw opening, left torticollis and laterocollis, dysphagia, hoarse voice, humming.		CCD		Singing		+		+

		5		F		64		Bleph, masseter, submental complex contraction, platysma contraction, right torticollis, anterocollis, dysphagia, dysarthria.		CCD		None reported		+		 

		6		F		55		Bleph, bruxism, submental complex contraction, retrocollis.		CCD		None reported		+		+

		7		F		74		Dyspnea only during speech. Abdominal contractions during speech associated with the dyspnea.		RD 		Pressure below ribs, laying down, pressure on walker with arms		 		+

		8		M		49		Right hand's writer's cramp, strained voice with voiceless pauses.		WC and SD		None reported		+		 

		9		F		37		Bleph, anterocollis.		CCD		None reported		+		 

		10		M		60		Bleph, paranasal contraction, lip pursing, jaw opening, submental, anterocollis, right laterocollis, left torticollis.		CCD		None reported		+		 

		11		F		46		Platysma and post neck muscles contraction, head pulling forward with chin pulling up, left laterocollis, strained voice.		CCD		None reported		+		 

		12		M		72		Bleph, dystonic head tremor.		CCD		Touching forehead or singing 		+		 

		13		F		51		Orolingual stereotypies, moderate retrocollis, tongue and jaw withdrawal.		T dyst		None reported		+		 



		First author/year		Number of cases		Diagnoses		Respiratory complaint		Diagnostic tests		Response to treatment

		Laqueny et al, 1995		3		Cranial and cervical dystonia		Loud breathing, breathing arrest or deep inspirations braking the speech		EMG		N/A

		Braun et al., 1995		26		4 with focal dystonia, 22 with generalized or multifocal dystonia
 		 		Video fluoroscopy, pulmonary function test		N/A

		Papapetropoulos et al., 2007 		1		Laryngeal dystonia that evolved into an oromandibular dystonia		 		 		Good response to BoNT

		Feve et al., 1993 		1		Tardive laryngeal dyskinesia		 		Laryngoscopy		Good response to BoNT

		Feve et al., 1993		10		Tardive laryngeal dyskinesia		 		Laryngeal endoscopy. Percutaneous EMG of the thyroarytenoid muscles. 2 had VF.		1 patient was treated with BoNT with good response. He was then treated with TBZ with moderate improvement.

		Christodoulou and Kalaitzi, 2005		2		Anti-psychotic induced acute laryngeal dystonia		 		Unsure		Unsure

		Tsai et al.,2008 		1		Tardive laryngeal dystonia		 		None		Good response to change in neuroleptics 

		Zwirner et al., 1997 		3		Spasmodic laryngeal dyspnea		 		Laryngoscopy		Good response to BoNT

		Blitzer and Brin, 1991		200		Laryngeal dystonia, all types		 		Laryngoscopy		Good response to BoNT

		Blitzer at al., 1988		110 		Laryngeal dystonia, all types.		 		Laryngoscopy		Good response to BoNT in the 34 injected patients.

		Marion et al., 1992		6		Laryngeal dystonia		Stridor		Laryngoscopy and EMG		Good response to BoNT

		Vetrugno et al., 2007 		3		MSA and sleep related laryngeal dystonia		Nocturnal stridor		Laryngoscopy and EMG		N/A

		Lew et al., 1994		1		Lubag syndrome (X-linked dystonia-parkinsonism) with adductor laryngeal breathing dystonia		Stridor		Laryngoscopy		Worsening aspiration with BoNT.

		Grill, 2004		1		Striatonigral degeneration with cranial dystonia		Stopped breathing and “turned blue”		 		Good response to BoNT

		Kato et al., 2007		1		PD with cranial dystonia		Hypoxic spells		 		N/A

		Grillone et al., 1994		7		Adductor laryngeal breathing dystonia		Stridor		Laryngoscopy		Good response to BoNT

		Kirton and Riopelle, 2001		1		Craniocervical dystonia secondary to cerebral anoxic injury.		Intermittent respiratory distress		 		Partial response to TBZ 

		Hamzei et al., 2003		1		MSA with cranial and laryngeal dystonia		Stridor		Laryngoscopy		Good response to BoNT
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