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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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orphan anesthesia

Anaesthesia recommendations for

Donohue syndrome

Disease name: Donohue syndrome
ICD 10: E34.8
Synonyms: Leprechaunism

Disease summary: Donohue syndrome is a rare autosomal recessive disorder with an
incidence of 1 in 4 million live births [1,2] caused by mutations of the insulin receptor gene on
chromosome 19p13 [3]. It was initially termed ‘dysendocrinism’ and ‘leprechaunism’ (owing
to elf-like features of those affected) [4]; these terms have since been discarded in favour of
Donohue syndrome.

The primary pathology is insulin resistance due to defective binding of insulin to its mutant
receptor. These insulin receptor mutations are often collectively termed ‘loss of function’
mutations. Multiple mutations have been identified and the natural history of the disease
depends on the degree of insulin resistance [5]. While patients with milder forms (the most
common of which is Rabson-Mendelhall syndrome) can live into adulthood, a severe disease
results in death during infancy. Clinical features include growth retardation (intrauterine
growth restriction, low birth weight, marasmus, failure to thrive), organomegaly (liver, spleen,
kidneys, genitals), abnormal facies (pointed chin, microcephaly, prominent low set ears), skin
features (pachyderma, hypertrichosis, acanthosis nigricans), hypotonia and relatively large
hands/feet. Accelerated fasting states cause muscle wasting and low subcutaneous fat. They
may also have hyperplasia of the islets of Langerhans, nephrocalcinosis, atrophic adrenal
glands, bile duct cholestasis, lymphoid hypoplasia and cystic gonadal appearances. Cardiac
involvement in the form of hypertrophic cardiomyopathy, which occurs early in infancy, is
attributed to the effects of IGF-1 [6]. A pathognomonic biochemical triad includes
hyperinsulinism, fasting hypoglycaemia and postprandial hyperglycaemia [3].

Infants with the severe variant have a poor prognosis, succumbing to sepsis due to
immunodeficiency. There is no established curative treatment, but exogenous administration
of IGF-1 can be used in all insulin resistance syndromes to improve glycaemic control, to
reduce levels of hyperinsulinaemia and the secondary effects of hyperinsulinism.

Medicine is in progress
Perhaps new knowledge
Every patient is unique

Perhaps the diagnosis is wrong

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

» Citation: Shihurkar R, Stuart G: Donohue syndrome. Anésth Intensivmed 2023;64:514-519.
DOI: 10.19224/ai2023.5014
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Typical surgery

Central venous access, endoscopy, MRI, gastrostomy insertion, laparotomy.

Type of anaesthesia

Considering the risks associated, it should be ensured that the benefits of surgery justify
administering anaesthesia.

General anaesthesia is described in the literature and concerns revolve around the
management of the difficult airway, cardiomyopathy and unstable blood glucose [7].

There are no reports of using regional anaesthesia in these patients, however, neuraxial or
peripheral nerve blocks are not contraindicated in Donohue syndrome. Concerns,
preparation and precautions are similar to general anaesthesia.

The benefits of sedation must be carefully weighed against the risk of a difficult airway,

haemodynamic instability and hypoglycaemia while asleep. Anaesthetic backup should be
immediately available if needed.

Necessary additional preoperative testing (beside standard care)

Fasting causes severe hypoglycaemia in Donohue syndrome, hence a short preoperative
fasting time and glucose-containing intravenous maintenance fluids should be considered.
Frequent blood sugar monitoring is essential in the perioperative setting.

Preoperative echocardiography is indicated as cardiomyopathy, which often exists by 1-2
months of age, may not be clinically manifest [8,9].

Particular preparation for airway management

Difficult airway should be anticipated even in patients with previously normal airways. Small
thoracic diameter, poor chest compliance and abdominal distension result in low functional
residual capacity and oxygen reserves which cause rapid desaturations. Bag mask
ventilation may require a two-person technique and intubation can be challenging due to
small mouth size. Adequate preparation includes difficult airway equipment, laryngeal mask
airways, an experienced second anaesthetist and available ENT assistance with the ability to
insert a rigid bronchoscope or tracheostomy if necessary [7].

It must be remembered that airway management could continue to be challenging during or
after extubation.

Particular preparation for transfusion or administration of blood products

Owing to their small size and low physiologic reserve, small volume blood loss in these
children may result in significant haemodynamic instability. It is prudent to ensure swift
availability of blood products for transfusion.

www.orphananesthesia.eu 2
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Particular preparation for anticoagulation

No theoretical concerns with coagulation, but where organomegaly is a feature, liver
functions and coagulation should be assessed preoperatively.

Particular precautions for positioning, transportation and mobilisation

The patient may need special care with movement and positioning due to an abnormal body
habitus and small restrictive chest.

Interactions of chronic disease and anaesthesia medications

Careful induction is warranted as hypertrophic cardiomyopathy predisposes these children to
cardiovascular instability and arrest.

Anaesthetic procedure

Intravenous access and nasogastric tube should be secured before or soon after induction.
Gastric contents should be aspirated before and during bag mask ventilation to minimise
abdominal distension. Inhalational induction with spontaneous ventilation is recommended as
it minimises gastric insufflation and the apnoeic period. Nitrous oxide should be avoided to
optimise oxygenation in view of a potentially difficult airway, poor functional residual capacity
and an underlying cardiomyopathy.

Intravenous induction, if done, should be titrated gradually to effect. A technique combining
opiates, benzodiazepines and ketamine allows induction to proceed without sudden changes
in heart rate, blood pressure and cardiac output.

These children mount a normal stress response to surgery, hence intraoperative glycaemic
control should be individualised with frequent blood sugar measurements.

Hepatobiliary compromise must be factored in while assessing drug metabolism. Nephrotoxic

drugs and NSAIDs must be avoided in patients with nephrocalcinosis and renal tubular
dysfunction.

Particular or additional monitoring

Invasive haemodynamic monitoring with central venous pressure and invasive arterial blood
pressure may be required for patients with cardiomyopathy and/or procedures involving fluid
shifts or haemodynamic fluctuations.

www.orphananesthesia.eu 3
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Possible complications

1. Difficult airway including difficult mask ventilation, difficult intubation and difficult
extubation,

2. Desaturation and hypoxic arrest,

Haemodynamic instability leading to cardiac arrest,

4. Hypoglycaemia and/or hyperglycaemia.

w

Postoperative care

Preparation for difficult airway (personnel, equipment, drugs) should be maintained in the
immediate postoperative period.

Close glycaemic monitoring and control is essential to prevent hypo-/hyperglycaemia.
Combined with scrupulous antisepsis, normoglycaemia aids wound healing and avoids
infections in a child with compromised immunity.

These patients must be cared for in a multidisciplinary setting where specialist input
(endocrinology or cardiology for example) is readily accessible.

Disease-related acute problems and effect on anaesthesia and recovery

1. Fasting hypoglycaemia: symptoms are masked under anaesthesia and complications
may occur if not detected and managed.

2. Delayed recovery from the effects of neuromuscular blockade and/or opiates: due to

muscle wasting, low fat reserves and increased sensitivity in the setting of failure to
thrive.

Ambulatory anaesthesia

Not feasible as these patients need intravenous fluid therapy and close monitoring of
glycaemic control.

Obstetrical anaesthesia

Not reported.
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