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Kartagener syndrome  

Kennedy disease 
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OrphanAnesthesia –
ein krankheitsübergreifendes Projekt des Wissenschaftlichen Arbeitskreises Kinder-
anästhesie der Deutschen Gesellschaft für Anästhesiologie und Intensivmedizin e.V. 

Ziel des Projektes ist die Veröffentlichung von Handlungsempfehlungen zur anästhe­
siologischen Betreuung von Patienten mit seltenen Erkrankungen. Damit will Orphan 
Anesthesia einen wichtigen Beitrag zur Erhöhung der Patientensicherheit leisten. 

Patienten mit seltenen Erkrankungen benötigen für verschiedene diagnostische oder 
therapeutische Prozeduren eine anästhesiologische Betreuung, die mit einem erhöhten 
Risiko für anästhesieassoziierte Komplikationen einhergehen. Weil diese Erkrankungen 
selten auftreten, können Anästhesisten damit keine Erfahrungen gesammelt haben, so 
dass für die Planung der Narkose die Einholung weiterer Information unerlässlich ist. 
Durch vorhandene spezifische Informationen kann die Inzidenz von mit der Narkose 
assoziierten Komplikationen gesenkt werden. Zur Verfügung stehendes Wissen schafft 
Sicherheit im Prozess der Patientenversorgung. 

Die Handlungsempfehlungen von OrphanAnesthesia sind standardisiert und durchlau­
fen nach ihrer Erstellung einen Peer-Review-Prozess, an dem ein Anästhesist sowie ein 
weiterer Krankheitsexperte (z.B. Pädiater oder Neurologe) beteiligt sind. Das Projekt 
ist international ausgerichtet, so dass die Handlungsempfehlungen grundsätzlich in 
englischer Sprache veröffentlicht werden. 

Ab Heft 5/2014 werden im monatlichen Rhythmus je zwei Handlungsempfehlungen 
als Supplement der A&I  unter www.ai-online.info veröffentlicht. Als Bestandteil der 
A&I sind die Handlungsempfehlungen damit auch zitierfähig. Sonderdrucke können 
gegen Entgelt bestellt werden. 

OrphanAnesthesia – 
a project of the Scientific Working Group of Paediatric Anaesthesia of the German 
Society of Anaesthesiology and Intensive Care Medicine 

The target of OrphanAnesthesia is the publication of anaesthesia recommendations for 
patients suffering from rare diseases in order to improve patients’ safety. When it comes 
to the management of patients with rare diseases, there are only sparse evidence-based 
facts and even far less knowledge in the anaesthetic outcome. OrphanAnesthesia would 
like to merge this knowledge based on scientific publications and proven experience of 
specialists making it available for physicians worldwide free of charge.  

All OrphanAnesthesia recommendations are standardized and need to pass a peer 
review process. They are being reviewed by at least one anaesthesiologist and another 
disease expert (e.g. paediatrician or neurologist) involved in the treatment of this group 
of patients. 

The project OrphanAnesthesia is internationally oriented. Thus all recommendations 
will be published in English. 

Starting with issue 5/2014, we’ll publish the OrphanAnesthesia recommenations as 
a monthly supplement of A&I (Anästhesiologie & Intensivmedizin). Thus they can be 
accessed and downloaded via www.ai-online.info. As being part of the journal, the 
recommendations will be quotable. Reprints can be ordered for payment. 

www.dgai.de www.ai-online.info

ANÄSTHESIOLOGIE & INTENSIVMEDIZIN

Bisher in A&I publizierte  
Handlungsempfehlungen finden 
Sie unter:

www.ai-online.info/Orphsuppl 
www.orphananesthesia.eu

Projektleitung

Prof. Dr. Tino Münster, MHBA

Chefarzt 
Klinik für Anästhesie und  
operative Intensivmedizin 
Krankenhaus Barmherzige 
Brüder Regensburg 
Prüfeninger Straße 86 
93049 Regensburg,  
Deutschland

Tel.: 0941 369-2350

E-Mail: Tino.Muenster@
barmherzige-regensburg.de

Find a survey of the recommenda-
tions published until now on:

www.ai-online.info/Orphsuppl 
www.orphananesthesia.eu



� S205

© Anästh Intensivmed 2021;62:S191–S210  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

orphananesthesia
 

1 
 

Anaesthesia recommendations for  

Kennedy disease  
Disease name:   Kennedy disease 

ICD 10:  G 12.1 

Synonyms:  Spinal and bulbar muscular atrophy, X-linked spinal and bulbar muscular 
atrophy, bulbospinal muscular atrophy 

Disease summary:  Kennedy disease (KD) is an adult-onset, X-linked recessive trinucleo-
tide, polyglutamine (poly-G) disorder, caused by expansion of a polymorphic CAG tandem-
repeat in exon 1 of the androgen-receptor (AR) gene on chromosome Xq11-12 [1]. The exact 
mechanism resulting in neuronal degeneration and loss is currently unknown; however, the 
severity of disease does appear to increase with increasing number of trinucleotide repeats.  

The estimated world-wide incidence of KD is approximately one in 40,000 males. Because of 
the X-linked transmission, KD almost exclusively affects males but is transmitted by female 
carriers [2]. 

Patients usually present between 30 and 50 years of age with amyotrophic weakness and 
wasting of the facial, bulbar and proximal limb muscles. There are occasionally sensory 
and/or endocrine disturbances, such as androgen resistance, gynaecomastia, elevated testo-
sterone or progesterone, and reduced fertility [3-5]. Specific initial symptoms may include 
tremor, muscle cramping, fatigue, and slurred speech. As the disease progresses, patients 
may develop difficulty chewing and swallowing, tongue wasting, dysarthria, dysphonia, and 
impaired mobility. Severe cases may develop respiratory compromise and are at risk for 
aspiration. In addition, patients may suffer from spontaneous, self-limited laryngospasm. 
Some features of KD resemble the early signs of amyotrophic lateral sclerosis (ALS), which 
can lead to misdiagnosis. A formal diagnosis of KD is confirmed by genetic testing confirming 
>35 CAG trinucleotide repeats in the AR gene. 

A number of studies are under way examining the efficacy of various pharmacologic treat-
ments. Currently, there is no known effective treatment for Kennedy’s disease. 
 

Medicine is in progress 

Perhaps new knowledge 

Every patient is unique 

Perhaps the diagnosis is wrong  
 

Find more information on the disease, its centres of reference and patient 
organisations on Orphanet: www.orpha.net 
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Typical surgery 

Muscle biopsy, tracheostomy, orthopaedic/trauma, abdominal. 

 

Type of anaesthesia 

It is recommended that KD patients with severe amyotrophic weakness avoid general 
anaesthesia and choose local anaesthesia. 

Patients with moderate to mild KD can opt for general anaesthesia. There have been reports 
of the use of propofol, fentanyl, and remifentanil. However, when using these drugs, it is 
necessary to monitor the respiration sufficiently. There are reports using inhalational anaes-
thesia (sevoflurane, isoflurane), but no reports using desflurane. 

In KD patients, there is always a possibility that the use of muscle relaxants can prolong the 
action of muscle relaxants or enhance the action of muscle relaxants. When using a muscle 
relaxant, it is necessary to observe the degree of muscle relaxation using a muscle relaxation 
monitor. 

Sugammadex is useful for antagonising muscle relaxants. 

Succinylcholine administration should be avoided because of possible hyperkalaemia. 

 

Necessary additional pre-operative testing (beside standard care) 

Depending on the severity of symptoms, pulmonary function testing including lung volumes 
and blood gas analysis may be done to evaluate the extent of pulmonary involvement [6,7]. 

The creatine kinase level is usually elevated (and can be used as a screening tool) [6,7]. 

In patients with severe weakness and reduced mobility, it may be prudent to evaluate for 
lower extremity thrombosis [7]. 

 

Particular preparation for airway management 

Providers should be prepared for potential laryngospasm and complications of respiratory 
muscle compromise. Patients may be at risk for aspiration and post-operative respiratory 
failure. 

 

Particular preparation for transfusion or administration of blood products 

Not reported. 
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Particular preparation for anticoagulation 

There is no evidence to support a need for anticoagulation. 

 

Particular precautions for positioning, transportation and mobilisation 

Positioning should be carefully performed to optimise the safety of each individual patient. 

 

Interactions of chronic disease and anaesthesia medications 

Not reported. 

 

Anaesthetic procedure 

Reports of anaesthesia in patients with KD are few. To date, there is one case report of 
epidural anaesthesia and a small case series in which six patients received a total of 13 
general anaesthetics. Currently, there is no definitive recommendation for either general or 
regional anaesthesia. Individual patient symptoms, risk factors, and surgical type should be 
considered when choosing the appropriate type of anaesthesia. Specific risks may include 
laryngospasm, possible hyperkalaemia with succinylcholine administration, increased sensi-
tivity to non-depolarising neuromuscular blocking drugs, aspiration, and post-operative 
respiratory failure. 

For induction of anaesthesia, propofol and thiopental were used without complication in 
previous reports [6,7]. Rapid sequence induction or awake intubation may be necessary, 
depending on the severity of bulbar symptoms or a previous history of aspiration. Patients 
with KD have no alterations in opioid requirements versus unaffected individuals [6,7]. 
However, it is necessary to pay close attention to respiratory depression. 

Inhalation anaesthesia using either sevoflurane or isoflurane has been performed without 
complication. There are no reports of desflurane use. Since KD patients are at risk of 
developing laryngospasm, the use of drugs as e.g. desflurane with airway irritants should be 
reconsidered prior to use in KD patients. Nitrous oxide has also be used without complication 
in previous reports [6]. 

Extreme caution is required for the use of neuromuscular blockade. 

Although the use of non-depolarising neuromuscular blockade is acceptable, close 
monitoring for degree of relaxation is required. Patients with KD have decreased levels of 
acetylcholine and may have an increased sensitivity to non-depolarising neuromuscular 
blocking drugs as well as a potential for residual blockade following reversal with 
anticholinesterase medications. The use of sugammadex for reversal of neuromuscular 
blockade may be preferred; however, there are few reports of its use in KD [7]. Although no 
events were reported in patients who received succinylcholine, it is likely that it should be 
avoided in patients with KD due to risk of hyperkalaemia [6]. 
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Particular or additional monitoring 

Monitoring of neuromuscular blockade is required [7]. 

 

Possible complications 

1. The acute onset of laryngospasm [8,9] 

2. Increased sensitivity to non-depolarizing muscle relaxants  

3. Hyperkalaemia with the use of succinylcholine [10,11] 

4. Hyper-CK level 

5. Post-operative respiratory failure or aspiration 

 

Post-operative care 

The degree of post-operative monitoring depends on the surgical procedure and the pre-
operative condition of the patient. Intensive care is not mandatory. However, attention should 
be paid to post-operative laryngospasm, aspiration, and prolongation of neuromuscular 
blockade. Therefore, close observation with a saturation monitor is recommended in post-
operative periods, particularly in patients with greater severity of disease. 

 

Disease-related acute problems and effect on anaesthesia and recovery 

Not reported. 

 

Ambulatory anaesthesia 

Ambulatory anaesthesia will be acceptable if the symptoms of Kennedy syndrome are mild 
and surgery is at low risk. However, ambulatory anaesthesia should be carefully considered 
in patients with more advanced disease due to a greater risk of post-operative complications. 

 

Obstetrical anaesthesia 

Female carriers of the mutation are usually clinically unaffected, with rare, mild symptoms. 
[12,13] Clinical manifestations in female carriers include hyper-CK-aemia, fasciculations, 
minimal weakness, or muscle cramps [14]. 

 



� S209

© Anästh Intensivmed 2021;62:S191–S210  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

www.orphananesthesia.eu 5 

References 
 

1. Sinclair R, Greenland KJ, Egmond S, Hoedemaker C, Chapman A, Zajac JD. Men with 
Kennedy disease have a reduced risk of androgenetic alopecia. Br J Dermatol 2007;157:290–
294 

2. La Spada AR, Wilson EM, Lubahn DB, Harding AE, Fischbeck KH. Androgen receptor gene 
mutations in X-linked spinal and bulbar muscular atrophy. Nature 1991;352:77–79 

3. Jordan CL, Lieberman AP. Spinal and bulbar muscular atrophy: a motoneuron or muscle 
disease? Curr Opin Pharmacol 2008;8:752–758 

4. Li XH, Zhuang JJ, Xie QY, et al. Clinical manifestations and molecular genetics of spinal 
bulbar muscular atrophy: report of 5 cases. Zhonghua Yi Xue Za Zhi 2007;87:1611–1615 

5. Thomas PS Jr, Fraley GS, Damian V, et al. Loss of endogenous androgen receptor protein 
accelerates motor neuron degeneration and accentuates androgen insensitivity in a mouse 
model of X-linked spinal and bulbar muscular atrophy. Hum Mol Genet 2006;15:2225–2238 

6. Niesen AD, Sprung J, Prakash YS, Watson JC, Weingarten TN. Case series: anesthetic 
management of patients with spinal and bulbar muscular atrophy (Kennedy’s disease). J Can 
Anesth 2009;56:136–141 

7. Takeuchi R, Hoshijima H, Doi K, Nagasaka H. The use of sugammadex in a patient with 
Kennedy's disease under general anesthesia. Saudi J Anaesth 2014;8:418–420 

8. Hashizume Y, Mukai E, Hirayama M, Mitsuma T, Takahashi A. X-linked recessive bulbospinal 
neuronopathy. A clinicopathological study. Brain 1989;112:209–232 

9. Sperfeld AD, Hanemann CO, Ludolph AC, Kassubek J. Laryngospasm: an underdiagnosed 
symptom of X-linked spinobulbar muscular atrophy. Neurology 2005;64:753–754 

10. Gronert GA, Lambert EH, Theye RA. The response of denervated skeletal muscle to 
succinylcholine. Anesthesiology 1973;39:13–22 

11. Martyn JA, White DA, Gronert GA, Jaffe RS, Ward JM. Up-and-down regulation of skeletal 
muscle acetylcholine receptors. Effects on neuromuscular blockers. Anesthesiology 
1992;76:822–843 

12. Adachi H, Waza M, Tokui K, et al. CHIP overexpression reduces mutant androgen receptor 
protein and ameliorates phenotypes of the spinal and bulbar muscular atrophy transgenic 
mouse model. J Neurosci 2007;27:5115–5126 

13. Karaer H, Kaplan Y, Kurt S, Gundogdu A, Erdogğan B, Basak NA. Phenotypic differences in a 
large family with Kennedy's disease from the Middle Black Sea region of Turkey. Amyotroph 
Lateral Scler 2008;26:1–6 

14. Tomik B, Partyka D, Suek A, et al. A phenotypic-genetic study of a group of Polish patients 
with spinal and bulbar muscular atrophy. Amyotroph Lateral Scler 2006;7:72–79. 

 
 
 
 
 
 
 
 



S210 �

© Anästh Intensivmed 2021;62:S191–S210  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

www.orphananesthesia.eu 6 

 

Date last modified:  March 2020 
 

This recommendation was prepared by: 
 
Authors 
 
Hiroshi Hoshijima, Anaesthesiologist, Department of Anaesthesiology, Saitama Medical 
University, Moroyama, Saitama, Japan 
hhoshi6@gmail.com 
 
Risa Takeuchi, Katsushi Doi, Hiroshi Nagasaki, Japan 
 
Co-author 
 
Adam Niesen, Anaesthesiologist, Department of Anaesthesiology and Perioperative 
Medicine, Mayo Clinic, Rochester, Minnesota, USA 
Niesen.Adam@mayo.edu 
 
 
Disclosure The authors have no financial or other competing interest to disclose. This 
recommendation was unfunded. 
 
 
 
This recommendation was reviewed by: 
 
Reviewers 
 
Adam Niesen, Anaesthesiologist, Department of Anaesthesiology and Perioperative 
Medicine, Mayo Clinic, Rochester, Minnesota, USA 
 
Ayush Dubey, Consultant Neurologist, Bhopal, India 
 
Disclosure The reviewers have no financial or other competing interest to disclose. 
 
 



www.orphananesthesia.eu

© Anästh Intensivmed 2021;62  Aktiv Druck & Verlag GmbH

Die Beiträge aus der A&I finden Sie online unter: www.ai-online.info

Herausgeber
DGAI 
Deutsche Gesellschaft  
für Anästhesiologie und  
Intensivmedizin e.V. 
Präsident: Prof. Dr.  
F. Wappler, Köln

BDA 
Berufsverband Deutscher  
Anästhesisten e.V. 
Präsident: Prof. Dr.  
G. Geldner, Ludwigsburg

DAAF  
Deutsche Akademie  
für Anästhesiologische  
Fortbildung e.V. 
Präsident: Prof. Dr.  
H. Bürkle, Freiburg

Schriftleitung
Präsident/in der Herausgeberverbände
Gesamtschriftleiter/Editor-in-Chief:  
Prof. Dr. Dr. Kai Zacharowski, Frankfurt
Stellvertretender Gesamtschriftleiter/ 
Deputy Editor: 
Prof. Dr. T. Volk, Homburg/Saar
CME-Schriftleiter/CME-Editor:  
Prof. Dr. W. Zink, Ludwigshafen

Redaktionskomitee/Editorial Board
Prof. Dr. G. Beck, Wiesbaden 
Dr. iur. E. Biermann, Nürnberg 
Prof. Dr. A. Brinkmann, Heidenheim 
Prof. Dr. H. Bürkle, Freiburg 
Prof. Dr. B. Ellger, Dortmund 
Prof. Dr. K. Engelhard, Mainz 
Prof. Dr. M. Fischer, Göppingen 
Prof. Dr. U. X. Kaisers, Ulm 
Prof. Dr. T. Loop, Freiburg 
Prof. Dr. W. Meißner, Jena 
Prof. Dr. C. Nau, Lübeck 
Dr. M. Rähmer, Mainz 
Prof. Dr. A. Schleppers, Nürnberg 
Prof. Dr. M. Thiel, Mannheim 
Prof. Dr. F. Wappler, Köln 
Prof. Dr. M. Weigand, Heidelberg

Redaktion/Editorial Staff
Carolin Sofia Kopp B.A. 
Korrespondenzadresse: Roritzerstraße 27 | 
90419 Nürnberg | Deutschland 
Tel.: 0911 9337812 
E-Mail: anaesth.intensivmed@dgai-ev.de

Verlag & Druckerei
Aktiv Druck & Verlag GmbH 
An der Lohwiese 36 |  
97500 Ebelsbach | Deutschland 
www.aktiv-druck.de�

Geschäftsführung 
Wolfgang Schröder | Jan Schröder | 
Nadja Schwarz   
Tel.: 09522 943560 | Fax: 09522 943567  
E-Mail: info@aktiv-druck.de

Anzeigen | Vertrieb 
Pia Müller | Robert Kux 
Tel.: 09522 943570 | Fax: 09522 943577  
E-Mail: anzeigen@aktiv-druck.de

Verlagsrepräsentanz  
Jürgen Distler 
Roritzerstraße 27, 90419 Nürnberg 
Tel.: 0171 9432534  
E-Mail: jdistler@bda-ev.de

Herstellung | Gestaltung 
Pia Müller | Robert Kux |  
Stefanie Triebert 
Tel.: 09522 943570 | Fax: 09522 943577   
E-Mail: ai@aktiv-druck.de

Titelbild 
Gestaltung: Klaus Steigner  
Paumgartnerstraße 28 | 90429 Nürnberg 
E-Mail: mazyblue@klaus-steigner.de  
www.klaus-steigner.de

Erscheinungsweise 2021 
Der 62. Jahrgang erscheint jeweils zum  
Monatsanfang, Heft 7/8 als Doppelausgabe.

Bezugspreise (inkl. Versandkosten):

• Einzelhefte � 30,- ¡

• �Jahresabonnement:  
Europa (ohne Schweiz)� 258,- ¡  
(inkl. 7 % MwSt.)  
Schweiz� 266,- ¡ 
Rest der Welt� 241,- ¡ 

	 Mitarbeiter aus Pflege, Labor, Studenten 
und Auszubildende (bei Vorlage eines 
entsprechenden Nachweises) 
Europa (ohne Schweiz) � 94,- ¡  
(inkl. 7 % MwSt.) 
Schweiz� 90,- ¡ 
Rest der Welt� 94,- ¡

Für Mitglieder der DGAI und/oder  
des BDA ist der Bezug der Zeitschrift 
im Mitgliedsbeitrag enthalten.

Allgemeine Geschäfts- und Liefer- 
bedingungen
Die allgemeinen Geschäfts- und Liefer­
bedingungen entnehmen Sie bitte dem 
Impressum auf www.ai-online.info

Indexed in Current Contents®/Clinical 
Medicine, EMBASE/Excerpta Medica; 
Medical Documentation Service;  
Research Alert; Sci Search; SUBIS  
Current Awareness in Biomedicine;  
VINITI: Russian Academy of Science.

Nachdruck | Urheberrecht
Die veröffentlichten Beiträge sind urhe­
berrechtlich geschützt. Jegliche Art von 
Vervielfältigungen – sei es auf mechani­
schem, digitalem oder sonst möglichem 
Wege – bleibt vorbehalten. Die Aktiv 
Druck & Verlags GmbH ist allein auto­
risiert, Rechte zu vergeben und Sonder­
drucke für gewerbliche Zwecke, gleich 
in welcher Sprache, herzustellen. An­
fragen hierzu sind nur an den Verlag zu 
richten. Jede im Bereich eines gewerbli­
chen Unternehmens zulässig hergestellte 
oder benutzte Kopie dient gewerblichen  
Zwecken gem. § 54 (2) UrhG. Die Wie‑ 
dergabe von Gebrauchsnamen, Handels­
namen, Warenbezeichnungen usw. in 
dieser Zeitschrift berechtigt auch ohne 
besondere Kennzeichnung nicht zu der 
Annahme, dass solche Namen im Sinne 
der Warenzeichen- und Markenschutz-
Gesetzgebung als frei zu betrachten wä­
ren und daher von jedermann benutzt 
werden dürften.

Wichtiger Hinweis
Für Angaben über Dosierungsanwei­
sungen und Applikationsformen kann 
vom Verlag und den Herausgebern keine  
Gewähr übernommen werden. Derartige 
Angaben müssen vom jeweiligen An­
wender im Einzelfall anhand anderer 
Literaturstellen auf ihre Richtigkeit über­
prüft werden. Gleiches gilt für berufs- 
und verbandspolitische Stellungnahmen 
und Empfehlungen.

Allein aus Gründen der besseren Les­
barkeit wird auf die gleichzeitige Ver­
wendung männlicher, weiblicher und 
weiterer Sprachformen verzichtet. Sämt­
liche Personenbezeichnungen gelten für 
alle Geschlechterformen. Dies impliziert 
keinesfalls eine Benachteiligung der je­
weils anderen Geschlechter, sondern ist 
als geschlechtsneutral zu verstehen.



Ursula Homberg

28
uhomberg


