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OrphanAnesthesia -
ein krankheitsiibergreifendes Projekt des Wissenschaftlichen Arbeitskreises Kinder-
anasthesie der Deutschen Gesellschaft fiir Andsthesiologie und Intensivmedizin e.V.

Ziel des Projektes ist die Verdffentlichung von Handlungsempfehlungen zur andsthe-
siologischen Betreuung von Patienten mit seltenen Erkrankungen. Damit will Orphan
Anesthesia einen wichtigen Beitrag zur Erhohung der Patientensicherheit leisten.

Patienten mit seltenen Erkrankungen bendtigen fiir verschiedene diagnostische oder
therapeutische Prozeduren eine andsthesiologische Betreuung, die mit einem erhohten
Risiko fiir andsthesieassoziierte Komplikationen einhergehen. Weil diese Erkrankungen
selten auftreten, konnen Andsthesisten damit keine Erfahrungen gesammelt haben, so
dass fir die Planung der Narkose die Einholung weiterer Information unerlasslich ist.
Durch vorhandene spezifische Informationen kann die Inzidenz von mit der Narkose
assoziierten Komplikationen gesenkt werden. Zur Verfiigung 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 Andsthesist sowie ein
weiterer Krankheitsexperte (z.B. Padiater oder Neurologe) beteiligt sind. Das Projekt
ist international ausgerichtet, so dass die Handlungsempfehlungen grundsatzlich in
englischer Sprache veréffentlicht werden.

Ab Heft 5/2014 werden im monatlichen Rhythmus je zwei Handlungsempfehlungen
als Supplement der A&l unter www.ai-online.info verdffentlicht. Als Bestandteil der
A&l sind die Handlungsempfehlungen damit auch zitierfahig. Sonderdrucke kénnen
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&l (Andsthesiologie & 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.
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tions published until now on:

www.ai-online.info/Orphsuppl
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Anaesthesia recommendations for

Waardenburg syndromes

Disease name: Waardenburg syndromes
ICD 10: Q87.8
Synonyms: Waardenburg syndrome type |, type Il, type Il and type IV

Disease summary: Waardenburg syndrome (WS) is an uncommon autosomal inherited
and genetically heterogeneous disorder of neural crest cell development named after the
Dutch ophthalmologist P. J. Waardenburg in 1951. Based on the clinical presentations, four
subtypes are described. According to the diagnostic criteria proposed by the Waardenburg
consortium, a person must have two major or one major plus two minor criteria in order to be
diagnosed as WS type | [Table 1]. WS type Il lacks dystopia canthorum of WS type |. Type
IIl, also called Klein~-Waardenburg syndrome, has associated limb abnormalities. Type Ill is
the rarest form of WS. Shah—Waardenburg syndrome, type IV, is an unusual variant of WS
associated with Hirschsprung’s disease (long-segment, short-segment or even limited to
persistent constipation). It is named after Krishnakumar N. Shah who described 12 new-
borns with Waardenburg syndrome associated with long segment Hirschsprung’s disease in
1981. WS belongs to the neurocristopathies, disorders caused by an alteration in the
migration of the neural crest cells during the embryonic phase. These neural crest cells are
important for the formation of several parts of the body, i.e. melanocytes, inner ear and
enteric nervous system. Other features very rarely associated with WS include vestibular
symptoms, urinary system abnormalities, neural tube defects, Sprengel anomaly, cleft-lip or
palate, facial nerve palsy and plicated tongue, laryngomalacia, and severe cyanotic
cardiopathy.

Heterozygous mutations in the PAX3 gene on chromosome 2 are seen in WS | (dominant
trait). WS type Il is also ascribed to PAX3 mutation, either to very specific heterozygous
mutations or to bi-allelic mutants (most cases are therefore recessive). WS type Il is usually
transmitted as dominant trait and has been related either to MITF (mapped on chromo-
some 3) or SOX10 (chromosome 22) heterozygous mutations. Two cases of WS type Il have
been described with homozygous mutation of SNAI2 (chromosome 8). WS type IV is
heterogeneous, ascribed either to SOX10 (dominant trait), EDN3 (recessive trait) or EDNRB
(dominant or recessive trait) mutations.

It is noteworthy that the expressivity is variable among affected family members, i.e. some
may have only white skin patches and others having also deafness and Hirschsprung’s
disease.

Few patients with WS type IV have in addition neurological symptoms (neuropathy, central
dysmyelinating leukodystrophy with ataxia, spasticity, intellectual deficiency, and autonomic
dysregulation). This dominant disorder named PCWH is caused by some specific SOX10
mutations.

» Citation: Ambi US: Waardenburg syndromes. Andsth Intensivmed 2021;62:5304-S310.
DOI: 10.19224/ai2021.5304 1
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The differential diagnosis of white forelock and skin patches are vitiligo, piebaldism (rarely
associated with deafness), Rozycki syndrome (leukoderma, congenital deafness, muscle
wasting, and achalasia), Vogt-Koyanagi—-Harada syndrome (uveitis, greying of hair,
meningitis, and vitiligo of auto-immune origin), Tietz syndrome (deaf-mutism, blue eyes, and
hypomelanosis, related to MITF heterozygous mutations and therefore allelic to WS type Il),
and tuberous sclerosis (autosomal dominant disorder with other skin manifestations, often
seizures and intellectual deficiency, brain, kidney, cardiac, ocular and pulmonary lesions, but
without deafness).

Table 1: Diagnostic criteria for Waardenburg syndrome type |

Major criteria Minor criteria

White forelock Broad/high nasal root

Pigmentary disturbances of the iris Hypoplasia of alae nasi

Congenital sensorineural hearing loss Synophrys or medial eyebrow flaring
Affected first-degree relative Skin hypopigmentation

Dystopia canthorum or laterally Prematurely greying of hair

Displaced medial canthi

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

www.orphananesthesia.eu 2
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Typical surgery

Neonatal surgeries, paediatric surgeries, ophthalmic surgeries, orthopaedic surgeries,
cochlear implantation.

Type of anaesthesia

There is no definite recommendation for either general or regional anaesthesia. Literature
regarding the anaesthetic management of these cases is limited. The anaesthesiologist
encountering a child with a white forelock should keep in mind the differential diagnosis and
variants of WS. We would recommend an individualised anaesthetic approach in managing
these patients. Both intravenous and volatile inhalational anaesthetic agents should be safe.
A peripheral nerve block has been described in one case.

Meticulous attention is required with pre-operative evaluation, co-existence of other system

abnormalities, airway management, and peri-operative nutrition strategies (risk of
malnutrition increasing with the extent of the aganglionic segment of the intestine).

Necessary additional pre-operative testing (beside standard care)

Pre-operatively, apart from routine investigations, specific investigations are recommended
only to evaluate associated conditions rather than to diagnose the disease itself. Pre-
operative echocardiography will rule out cardiac anomalies, however, it is not routinely
advised. Impaired autonomic control of the heart has been described in a WS type IV patient
with SOX10 mutation, but without clinical consequence and normal routine ECG. Fundus
examination, as these children may suffer from retinopathy of prematurity due to oxygen
toxicity, etc.

Particular preparation for airway management

The possibility of a difficult airway must be kept in mind and appropriate preparations made.
Difficult airway management using I-gel as conduit has been described in the literature.

Particular preparation for transfusion or administration of blood products

There may be increased requirement for blood and blood products for multiple surgeries.

Particular preparation for anticoagulation

There are no reports to suggest the need for peri-operative anticoagulation. However, these
patients may be bedridden because of the secondary musculoskeletal deformities (rarely
except mainly for WS type Ill and PCWH disease) necessitating anticoagulation following
major surgery.

www.orphananesthesia.eu 3
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Particular precautions for positioning, transportation and mobilisation

None reported.

Interactions of chronic disease and anaesthesia medications

None reported.

Anaesthetic procedure

WS patients have involvement of multiple system abnormalities. A thorough pre-operative
evaluation should be done. Due precautions with anaesthetic implications pertaining to
paediatric anaesthesia should be practiced. One may encounter communication difficulties
due to congenital deafness.

Multiple system abnormalities may pose different challenges depending on the age of
presentation and the extent of musculoskeletal system involvement. These patients may
present technical difficulties both during regional as well as during general anaesthesia.

Anticipation of difficult mask ventilation due to facial dysmorphism, hypoplastic alae nasi,
muscle contractures and difficult intubation due to cleft lip-palate should be borne in mind.

Electrolyte imbalances should be kept in mind in patients presenting for intestinal obstruction
and repeated surgeries.

Careful consideration of the dosage of the drugs is essential because of the possible
alteration in pharmacodynamics and kinetics due to associated malnutrition.

Partial albinism may pose a difficulty in assessing pallor and capillary refilling time.

Positioning of the patient may be difficult, especially in case of older patients with PCWH
disease, due to spasticity and muscle contractures.

Particular or additional monitoring

None reported.

Possible complications

Difficult airway management, electrolyte imbalances, malnutrition, autonomic dysfunction,
colostomy complications.

www.orphananesthesia.eu 4
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Post-operative care

These patients may need to be carefully monitored for respiratory depression, apnoeic spells
because of the altered pharmacokinetics and dynamics due to severe malnutrition making
them susceptible to an overdose of anaesthetics, opioids and neuromuscular blocking
agents. The possibility of reduced tear and saliva production in some patients should be kept
in mind.

Colostomy care is important. Temperature regulation is important as one of our patients died
of sclerema neonatorum, which was considerably due to hypothermia.

Disease-related acute problems and effect on anaesthesia and recovery

The possible emergency scenario is a neonate for emergency laparotomy for intestinal
obstruction. An anaesthesiologist who is experienced in airway management should be in
charge of the case.

Ambulatory anaesthesia

Procedures of short to moderate duration may be undertaken and managed according to the
standard guidelines for ambulatory anaesthesia.

Obstetrical anaesthesia

A patient with WS presenting for obstetrical anesthesia has not been reported in the
literature. We want to emphasise that numerous cases of WS type | and Il are familial, with
dominant inheritance, and include affected female subjects who gave birth to children. It is
very likely that there is no increased risk of obstetrical complication.

www.orphananesthesia.eu 5
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This recommendation was prepared by:
Author
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Reviewers

Renaud Touraine, CHU-H6pital Nord, Service de Génétique, Saint Etienne, France
renaud.touraine@chu-st-etienne.fr
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Please note that this recommendation was reviewed not by an anaesthesiologist and a disease expert but by two
disease experts instead.

www.orphananesthesia.eu 7

© Andsth Intensivmed 2021;62:5304-S310 Aktiv Druck & Verlag GmbH




www.orphananesthesia.eu

Herausgeber

)GA DGAI

Deutsche Gesellschaft
fir Andsthesiologie und
Intensivmedizin e.V.
Prasident: Prof. Dr.

F. Wappler, Kéln

BDA
WJ Berufsverband Deutscher

Andsthesisten e.V.
Prasident: Prof. Dr.
G. Geldner, Ludwigsburg

DAAF

Deutsche Akademie
fir Andsthesiologische
Fortbildung e.V.
Prasident: Prof. Dr.

H. Brkle, Freiburg

Schriftleitung
Prasident/in der Herausgeberverbande

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, Niirnberg

Prof. Dr. A. Brinkmann, Heidenheim
Prof. Dr. H. Biirkle, Freiburg

Prof. Dr. B. Ellger, Dortmund

Prof. Dr. K. Engelhard, Mainz

Prof. Dr. M. Fischer, Goppingen
Prof. Dr. U. X. Kaisers, Ulm

Prof. Dr. T. Loop, Freiburg

Prof. Dr. W. Meifner, Jena

Prof. Dr. C. Nau, Liubeck

Dr. M. Rdhmer, Mainz

Prof. Dr. A. Schleppers, Niirnberg
Prof. Dr. M. Thiel, Mannheim

Prof. Dr. F. Wappler, KoIn

Prof. Dr. M. Weigand, Heidelberg

Redaktion/Editorial Staff
Carolin Sofia Kopp B.A.

Korrespondenzadresse: Roritzerstrafle 27 |
90419 Nirnberg | 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

Geschiftsfithrung

Wolfgang Schréder | Jan Schroder |
Nadja Schwarz

Tel.: 09522 943560 | Fax: 09522 943567
E-Mail: info@aktiv-druck.de

Anzeigen | Vertrieb

Pia Miiller | Robert Kux

Tel.: 09522 943570 | Fax: 09522 943577
E-Mail: anzeigen@aktiv-druck.de

Verlagsreprasentanz

Jirgen Distler

Roritzerstral’e 27, 90419 Nurnberg
Tel.: 0171 9432534

E-Mail: jdistler@bda-ev.de

Herstellung | Gestaltung

Pia Miiller | Robert Kux |

Stefanie Triebert

Tel.: 09522 943570 | Fax: 09522 943577
E-Mail: ai@aktiv-druck.de

Titelbild

Gestaltung: Klaus Steigner
Paumgartnerstralle 28 | 90429 Niirnberg
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 % MwsSt.)

Schweiz 90,- €
Rest der Welt 94,- €

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

Die Beitrage aus der A&l finden Sie online unter: www.ai-online.info

© Andsth Intensivmed 2021;62 Aktiv Druck & Verlag GmbH

Allgemeine Geschifts- und Liefer-
bedingungen

Die allgemeinen Geschifts- 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 veroffentlichten Beitrage sind urhe-
berrechtlich geschiitzt. Jegliche Art von
Vervielfdltigungen — sei es auf mechani-
schem, digitalem oder sonst moglichem
Wege — bleibt vorbehalten. Die Aktiv
Druck & Verlags GmbH ist allein auto-
risiert, Rechte zu vergeben und Sonder-
drucke fiir gewerbliche Zwecke, gleich
in welcher Sprache, herzustellen. An-
fragen hierzu sind nur an den Verlag zu
richten. Jede im Bereich eines gewerbli-
chen Unternehmens zuldssig 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 wa-
ren und daher von jedermann benutzt
werden diirften.

Wichtiger Hinweis

Fir Angaben iiber Dosierungsanwei-
sungen und Applikationsformen kann
vom Verlag und den Herausgebern keine
Gewihr ibernommen werden. Derartige
Angaben miissen vom jeweiligen An-
wender im Einzelfall anhand anderer
Literaturstellen auf ihre Richtigkeit iber-
prift werden. Gleiches gilt fir berufs-
und verbandspolitische Stellungnahmen
und Empfehlungen.

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



Date / Signature

Please contact me for further information O

| would like to participate in the project O

ADDRESS

German Society of Anaesthesiology and
Intensive Care Medicine
Ursula Homber

Roritzerstrasse %7 | 90419 Nuremberg | Germany
Tel: +49911.0337828

Email: uhomberg@orphananesthesia.eu



