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Recessive myotonia congenita 
(Becker’s disease)

Wolf-Hirschhorn syndrome
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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 common 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
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Bisher in A&I publizierte  
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Sie unter:
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Anaesthesia recommendations for  

Wolf-Hirschhorn syndrome 
 

Disease name: Wolf-Hirschhorn syndrome 

ICD 10: Q 93.3 
OMIM: 194190, 602618, 602952, 604407, 605032, 605032, 605830, 606026 

Synonyms: 4p deletion syndrome, 4p-syndrome, del (4p) syndrome, monosomy 4p, partial 
monosomy 4p, WHS 

Disease summary: The disease was first described by Hirschhorn and Cooper in 1961, the 
second case was published in 1965 by Wolf et al. Wolf-Hirschhorn syndrome (WHS) is a rare 
congenital disorder with specific clinical features mostly caused by de novo microdeletion of 
the distal short arm of chromosome 4 (del 4p 16.3) involving the Wolf-Hirschhorn candidate 
gene (WHSC1 and WHSC2), but depending on the size of the deletion other genes can be 
involved as well (NELFA, LETM1, PIGG, CTBP1, FGFRL1, MSX1), explaining the variability 
of clinical features. Only 10 % are caused by translocation. The Pitt-Rogers-Danks syndrome 
(another 4p deletion syndrome) is often considered as a mild clinical variation of WHS. 

Typical clinical features (modified from Bösenberg [9]): 

Incidence > 75%:  
Typical facial feature of “Greek warrior helmet” appearance (prominent glabella extending 
into the broad bridge of the nose, high forehead), microcephaly, low set ears, intrauterine 
growth retardation, slow postnatal weight gain, failure to thrive, muscular hypotonia, seizures, 
febrile convulsions, typical EEG abnormalities, mental disability of variable degree.  

Incidence 50–75%:  
Skeletal abnormalities such as scoliosis, congenital hip dislocation or clubfeet, craniofacial 
asymmetry, ptosis, microstomia, micrognathia, abnormal teeth, IgA or IgG2 deficiency.  

Incidence 25–50%:  
Hearing loss, heart defect (mainly atrial or ventricular septal defect), eye or optic nerve 
anomalies, cleft lip and palate, genitourinary tract anomalies, structural brain anomalies,  
sterotypies (hand flapping, head-shaking, rocking etc.). 

Incidence < 25%: 
Other anomalies concerning the liver, gallbladder, gut, diaphragm, oesophagus, lung and 
aorta, malignancies of the liver or the haematopoetic system. 
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Anaesthesia recommendations for  

Coffin-Siris syndrome  
Disease name:   Coffin-Siris syndrome 
 
ICD 10:  Q87.1 
 
Synonyms:  CSS 
 
Disease summary:  Coffin-Siris syndrome (CSS) is a rare congenital multi-systemic genetic 
disorder characterised by aplasia or hypoplasia of the distal phalanx or nail of the fifth digit, 
developmental delay, intellectual disability, coarse facial features, hypotonia, microcephaly, 
sacral dimple, spina bifida occulta, scoliosis/kyphosis, cleft palate, macroglossia, 
micrognatia, chronic respiratory upper infections, cardiac abnormalities and 
gastroesophageal reflux. More than 100 cases of confirmed CSS have been clinically and/or 
genetically reported to date. Until now, at least seven responsible genes for CSS have been 
identified; SMARCB1, SMARCA4, SMARCE1, ARID1A, ARID1B, SOX11, and PHF6. The 
inheritance mode of CSS by these genes is autosomal dominant. The exact prevalence and 
incidence are not known, but the disorder is probably under-recognised. 
 

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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The prevalence of the WHS is estimated at 1:20 000–1:50 000 births with a 2:1 female to 
male ratio. The severity of the phenotypic manifestation of WHS correlates with the amount 
of chromosomal deletion. The mortality rate is about 30% within the first two years of life, 
mainly due to aspirations leading to pulmonary infections or due to epileptic seizures. The 
seizures are often difficult to control, but tend to decline with age.  

Congenital heart defects are usually not complex. 
 

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 

 

The prevalence of the WHS is estimated at 1:20 000–1:50 000 births with a 2:1 female to 
male ratio. The severity of the phenotypic manifestation of WHS correlates with the amount 
of chromosomal deletion. The mortality rate is about 30% within the first two years of life, 
mainly due to aspirations leading to pulmonary infections or due to epileptic seizures. The 
seizures are often difficult to control, but tend to decline with age.  

Congenital heart defects are usually not complex. 
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Typical surgery 

Gastrostomy tube placement, fundoplication for gastroesophageal reflux disease, repair of 
cleft palate, cardiac surgery, tympanoplasty, myringotomy, hypospadias correction, cysto-
scopy, dental examination, orthopaedic surgery for foot and hip correction. 

 

Type of anaesthesia 

Successful perioperative management has been reported with both inhalational and total 
intravenous anaesthesia in patients with WHS. However, two case reports describe an 
association between WHS and malignant hyperthermia, one of them with delayed onset. 
Children with WHS often present with infections, therefore perioperative hyperthermia could 
have other aetiologies. Association of malignant hyperthermia with WHS is unproven (no 
contracture tests performed, no ryanodine receptor genetically involved) and very unlikely as 
the generalised hypotonia is not caused by a muscle disease.  

Regional anaesthesia like thoracic epidural anaesthesia for fundoplication is reported, but 
special care should be taken in case of vertebral abnormalities like scoliosis. 

 

Necessary additional pre-operative testing (beside standard care) 

A thorough history and examination of the patient is important, as many organ systems (see 
above) can be involved. Careful evaluation of the airway patency (mouth opening, 
retrognatism) is essential. In case of congenital cardiac disease, ECG and echocardiography 
are necessary to evaluate the cardiac function. Blood coagulation and thrombocyte function 
should be checked if the patient receives valproate therapy, thrombelastography might be 
useful. Seizures should be well controlled by antiepileptic therapy. Therapeutic anticon-
vulsant levels should be checked before procedure.  

 

Particular preparation for airway management 

Due to craniofacial deformities, equipment for difficult airway management must be prepared. 
Mouth opening should be carefully evaluated as supraglottic devices and videolaryngo-
scopes require a minimum free interincisor distance to be introduced in the mouth. Radio-
graphies of the cervical spine may be useful to evaluate the airway. A nasopharyngeal 
airway should be available. Some reports also mention successful conventional intubation 
without difficulties. A higher risk of aspiration and susceptibility to airway infections should be 
kept in mind. The size of the endotracheal tube should be chosen one size smaller than 
calculated per age due to growth retardation. 

 

Particular preparation for transfusion or administration of blood products 

If the patient has IgA deficiency, he might be at risk of allergic or anaphylactic reactions when 
receiving a transfusion with a plasma-containing blood product. 

 



� S557

© Anästh Intensivmed 2019;60:S554–S560  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

www.orphananesthesia.eu 4 

Particular preparation for anticoagulation 

Coagulation disorders can develop in case of therapy with valproic acid. Careful review of 
coagulation parameters is recommended, as valproic acid influences both thrombocyte 
function (acquired von Willebrand`s disease) and coagulation factors (fibrinogen). Therapy 
according to the laboratory test results is recommended in case of operations with 
anticipated significant blood loss, if valproic acid cannot be replaced. 

 

Particular precautions for positioning, transportation and mobilisation 

Careful attention to intraoperative patient positioning is indicated in case of skeletal deform-
ities like kyphosis, scoliosis or hip dysplasia. 

 

Interactions of chronic disease and anaesthesia medications 

Most patients are under antiepileptic therapy, which should be continued throughout the 
perioperative period. Anticonvulsant medications should be given the morning of the 
procedure either by oral administration or by intravenous route. The anaesthetist must keep 
in mind possible pharmacological interactions. Especially older antiepileptic drugs like 
carbamazepine, phenobarbital, phenytoin induce hepatic enzymes leading to decreased 
plasma concentrations of many medications. Valproate is an inhibitor of microsomal hepatic 
enzymes and decreases the metabolism of many medications. 

 

Anaesthetic procedure 

As WHS patients tend to be less cooperative and hearing loss is common, the presence of a 
parent/caregiver is very helpful during induction of anaesthesia. If necessary, a pre-
medication may be given carefully as the patient can be very sensitive and respiratory 
complications may occur. Successful inhalational inductions are described, but it should be 
kept in mind that patients with WHS often present with gastroesophageal reflux disease. The 
plan for management of the potentially difficult airway must be balanced carefully against the 
increased risk of aspiration.  

Recurrent respiratory infections may lead to airway hyperreactivity during all phases of 
anaesthesia (induction, maintenance and awakening). Difficulties of ventilation and increased 
peak airway pressure may occur. The use of sevoflurane and bronchodilators can be helpful. 

Doses of neuromuscular blocking agents should be titrated to effect when the patient 
presents with generalised hypotonia.  

Regional anaesthesia may be applied using ultrasound guidance as malformations of the 
bony system are common.  

 

Particular or additional monitoring 

According to the severity of cardiac disease, appropriate non-invasive and invasive haemo-
dynamic monitoring should be planned for the surgical procedure.  
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Temperature monitoring is advisable to detect hyperthermia whether caused by infections or, 
unlikely, malignant hyperthermia.  

Careful neuromuscular monitoring is recommended as hypotonic WHS patients probably 
have increased sensitivity to neuromuscular blocking drugs. 

 

Possible complications 

Respiratory complications as pulmonary infection, aspiration pneumonia and atelectasis are 
common.  

Prolonged duration of neuromuscular blocking agents is possible. 

Perioperative seizures can occur if the patient has a history of severe convulsion disorder.  

Hyperthermia should be treated promptly to avoid febrile seizures. 

 

Post-operative care 

Continuous respiratory monitoring is recommended until the patient is fully awake and stable. 
Prolonged surveillance is advisable due to possible complications as mentioned above. 

 

Disease-related acute problems and effect on anaesthesia and recovery 

If intra- or postoperative hyperthermia occurs, there are many differential diagnoses to be 
considered: infections, malignant hyperthermia, iatrogenic overheating, drug-induced fever 
etc. 

 

Ambulatory anaesthesia 

Usually may not be advisable. In case of mild presentation of the disease and very short 
procedure, ambulatory anaesthesia may be considered on an individual base. 

 

Obstetrical anaesthesia 

No reports found. 

 



� S559

© Anästh Intensivmed 2019;60:S554–S560  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

www.orphananesthesia.eu 6 

References 
 

1. Battagalia A, Carey JC, South ST. Wolf-Hirschhorn syndrome. A review and update. Am J 
Med Genet C Semin Med Genet 2015;169:216–223 

2. Hirschhorn K. A short history of the initial discovery of the Wolf-Hirschhorn syndrome. Am J  
Med Genet C Semin Med Genet 2008;148C:244–245 

3. Bergemann AD, Cole F, Hirschhorn K. The etiology of Wolf-Hirschhorn syndrome. Trends 
Genet 2005;21:188–195 

4. Ginsburg R, Purcell-Jones G. Malignant hyperthermia in the Wolf Hirschhorn syndrome. 
Anaesthesia 1988;43:386–388 

5. Gamble JF, Kurian DJ, Udani AG, Greene NH. Airway management in a patient with Wolf-
Hirschhorn syndrome. Case Rep Pediatrs 2016;7070125. Epub 2016 Sep 26 

6. Humston C, Bernard R, Khan S, Tobias J. Perioperative care of an infant with Wolf-
Hirschhorn syndrome: is there a risk of malignant hyperthermia? Am J Med Case Rep 
2016;7:126–129 

7. Choi JH, Kim JH, Park YC, Kim WY, Lee Y. Anesthetic experience using total intra-venous 
anesthesia for a patient with Wolf-Hirschhorn syndrome – a case report. Korean J 
Anesthesiol 2011;60:119–123 

8. Abdallah C. Considerations in perioperative assessment of valproic acid coagulopathy. J 
Anaesthesiol Clin Pharmacol 2014;30:7–9 

9. Bösenberg AT. Anaesthesia and Wolf-Hirschhorn syndrome. South Afr J Anaesth Analg 
2007;13:31–34 

10. Mohiuddin S, Mayhef JF. Anesthesia for children with Wolf-Hirschhorn syndrome: a report 
and literature review. Paediatr Anaesth 2005;15:354–355 

11.  Sandler SG, Mallory D, Malamut D, Eckrich R. IgA anaphylactic transfusion reactions. 
Transfus Med Rev 1995;9:1–8 

12. Tsukamoto M, Yamanaka H, Yokoyama T. Anesthetic considerations for a pediatric patient 
with Wolf-Hirschhorn syndrome: a case report. J Dent Anesth Pain Med 2017;17:231–233 

13. Ellis FR Halsall PJ. Malignant hyperthermia in the Wolf-Hirschhorn syndrome. Anesthesia 
1989;44:519 

14. Sammartino M, Crea MA, Sbarra GM, Fiorenti M, Mascaro A. Absence of malignant 
hyperthermia in an infant with Wolf-Hirschhorn syndrome undergoing anesthesia for 
ophtalmic surgery. J Pediat Ophth Strab 1999;36:42–43 

15. Hulin J, Veyckemans F. Prise en charge anesthésique du syndrome de Wolf-Hirschhorn: 
rapport de deux cas (lettre). Ann Fr Anesth Reanim 2012;31:89–90. 

 

 
 



S560 �

© Anästh Intensivmed 2019;60:S554–S560  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

www.orphananesthesia.eu 7 

 

Date last modified: April 2019 
 

This recommendation was prepared by: 
 
Authors 
 
Alaa Sabbahi, Anaesthesiologist, Department of Anesthesiology and Intensive Care, Faculty 
of Medicine King Abdulaziz University, Jedda, Saudi Arabia 
 
Heike Kaltofen, Anaesthesiologist, Department of Anesthesiology and Critical Care, Medical 
Center-University of Freiburg, Faculty of Medicine, University of Freiburg, Germany 
heike.kaltofen@uniklinik-freiburg.de 
 
 
Disclosures The authors have no financial or other competing interest to disclose. This 
guideline was unfunded. 
 
 
 
This recommendation was reviewed by: 
 
Reviewer 1 
 
Francis Veyckemans, Anaesthesiologist, Pediatric Anesthesia, Hopital Jeanne de Flandre, 
CHRU de Lille, France 
 
Reviewer 2 
 
Burça Aydin, Professor of Pediatrics and Pediatric Oncology, Department of Pediatrics, 
Division of Pediatric Oncology, Hacettepe University Faculty of Medicine & Cancer Institute, 
Sıhhiye-Ankara, Turkey 
 
 
Disclosures The reviewers has no financial or other competing interest to disclose. 
 
 
 
 



www.orphananesthesia.eu

© Anästh Intensivmed 2019;60  Aktiv Druck & Verlag GmbH

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

Herausgeber
DGAI
Deutsche Gesellschaft 
für Anästhesiologie und 
Intensivmedizin e.V.
Präsident: Prof. Dr. 
R. Rossaint, Aachen

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

DAAF 
Deutsche Akademie 
für Anästhesiologische 
Fortbildung e.V.
Präsident: Prof. Dr. 
F. Wappler, Köln

Schriftleitung
Präsident/in der Herausgeberverbände

Gesamtschriftleiter/Editor­in­Chief: 
Prof. Dr. Dr. Kai Zacharowski, Frankfurt

Stellvertretender Gesamtschriftleiter/
Deputy Editor:
Prof. Dr. T. Volk, Homburg/Saar

CME­Schriftleiter/CME­Editor: 
Prof. Dr. W. Zink, Ludwigshafen

Redaktionskomitee/Editorial Board
Prof. Dr. G. Beck, Wiesbaden
Dr. iur. E. Biermann, Nürnberg
Prof. Dr. H. Bürkle, Freiburg
Prof. Dr. B. Ellger, Dortmund
Prof. Dr. K. Engelhard, Mainz
Prof. Dr. M. Fischer, Göppingen
Priv.­Doz. Dr. T. Iber, Baden­Baden
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 Sofi a Kopp B.A. & 
Dipl.­Sozw. Holger Sorgatz

Korrespondenzadresse: Roritzerstraße 27 |
90419 Nürnberg | Deutschland
Tel.: 0911 9337812 | Fax: 0911 3938195
E­Mail: anaesth.intensivmed@dgai­ev.de

Verlag & Druckerei
Aktiv Druck & Verlag GmbH
An der Lohwiese 36 | 
97500 Ebelsbach | Deutschland
www.aktiv­druck.de 

Geschäftsführung
Wolfgang Schröder | Jan Schröder | 
Nadja Schwarz  
Tel.: 09522 943560 | Fax: 09522 943567 
E­Mail: info@aktiv­druck.de

Anzeigen | Vertrieb
Pia Engelhardt 
Tel.: 09522 943570 | Fax: 09522 943577 
E­Mail: anzeigen@aktiv­druck.de

Verlagsrepräsentanz 
Jürgen Distler
Roritzerstraße 27, 90419 Nürnberg
Tel.: 0171 9432534 | Fax: 0911 3938195
E­Mail: jdistler@bda­ev.de

Herstellung | Gestaltung
Manfred Wuttke | Stefanie Triebert
Tel.: 09522 943571 | Fax: 09522 943577  
E­Mail: ai@aktiv­druck.de

Titelbild
Dipl.­Designerin Monique Minde, 
Nürnberg

Erscheinungsweise 2019
Der 60. 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 Pfl ege, 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.ai­online.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 Gebrauchs namen, Handels­
namen, Warenbezeichnungen usw. in 
dieser Zeit schrift berechtigt auch ohne 
besondere Kennzeichnung nicht zu der 
An nahme, 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 Applikations formen kann 
vom Verlag und den Herausgebern keine 
Gewähr über nommen werden. Derartige 
An gaben müssen vom jeweiligen An­
wender im Einzelfall anhand anderer 
Literaturstellen auf ihre Richtig keit über­
prüft werden. Gleiches gilt für berufs­ 
und verbands politische Stellungnahmen 
und Empfehlungen.



Ursula Homberg

28
uhomberg


