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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 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 and 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 international. Thus, all recommendations are pub-
lished in English.

Starting with issue 5/2014, we'll publish the OrphanAnesthesia recommenations as a
monthly supplement of A&l (Andsthesiologie & Intensivmedizin). They can be accessed
and downloaded via www.ai-online.info. As being part of the journal, the recommen-
dations will be quotable. Reprints can be ordered for payment.
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Anaesthesia recommendations for

Andersen disease

Disease name: Andersen disease (GSD |V)
ICD 10: E74.09

Synonyms:  Adult polyglucosan body disease, amylopectinosis, Andersen disease,
Andersen glycogenosis, brancher deficiency, branching enzyme deficiency, glycogen
branching enzyme deficiency, glycogenosis type IV, glycogen storage disease 1V, glycogen
storage disease type 4, glycogenosis 4, glycogenosis type IV, GSD IV, GSD type IV, GSD4,
type IV glycogenosis.

Disease summary: Andersen disease (GSD 1V) is a rare genetic disorder of glycogen
metabolism. It is caused by the deficient activity of the glycogen-branching enzyme, resulting
in the accumulation of abnormal glycogen in the liver, muscles, and/or other tissues. The
disease is inherited as an autosomal recessive trait. Clinically, the symptoms and findings
become evident in the first months of life. Such features typically include failure to thrive and
hepatosplenomegaly. In such cases, the course of the disease is typically characterised by
progressive cirrhosis and liver failure, leading to potentially life-threatening complications. In
addition, several neuromuscular variants of GSD IV have been described that may be
evident at birth, in late childhood or in adulthood.

GSD IV was named after the principal investigator Dorothy Andersen who first described the
disease in 1956.

GSD 1V is a disorder of glycogen metabolism. Glycogen is a complex carbohydrate stored in
cells of the body which is converted into glucose for use as energy. GSD |V is characterised
by the deficient activity of the glycogen-branching enzyme (GBE1) which normally increases
the number of branch points during the formation of glycogen. In most cases, deficient GBE1
activity leads to a generalised accumulation of the structurally abnormal glycogen. GBE1 is
located at chromosome 3p14 and encodes for a 702 amino-acid protein [1-2]. Various
specific mutations of the GBE gene have been identified including the classic hepatic form,
those with non-progressive liver disease, and new-borns with the severe neuromuscular
form. GSD IV accounts for 3/1000 of all glycogen storage diseases and 1 in 760’000 live
births. GSD |V is inherited as an autosomal recessive trait. All individuals carry 4-5 abnormal
genes [3-4].

GSD IV may vary in age at onset, symptoms and signs, degree of abnormal glycogen
accumulation and specific organs affected. The most common, classic form of the disease is
typically characterised by progressive cirrhosis to liver failure. In such cases, the disease
typically becomes evident during infancy or up to about 18 months of age. Symptoms and
signs commonly include failure to thrive and hepatosplenomegaly. In the majority of
individuals with classic GSD |V, progressive liver disease may lead to liver transplantation or
potentially life-threatening complications by roughly five years of age. However, there are
rare cases reports of individuals having a non-progressive liver disease [5-7].

» Citation: Johnson M, Stuart G: Andersen disease. Anasth Intensivmed 2020;61:513-19.
DOI: 10.19224/ai2020.513
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Several neuromuscular variants of GSD IV have also been described in the medical
literature. There may be isolated muscle involvement beginning in late childhood, with
myopathy and/or cardiomyopathy. Accumulation of the abnormal glycogen in a skeletal
muscle may lead to muscle weakness and reduced exercise tolerance, and muscular
atrophy. Those with cardiac involvement develop a dilated cardiomyopathy; symptoms may
include fatigue, feeding difficulties, failure to thrive; shortness of breath with exertion and
eventually at rest [2].

A fatal perinatal neuromuscular variant has been reported. This form may be characterised
by hydrops, hypotonia, muscle atrophy and contractures, with neurologic involvement,
leading to death usually in the neonatal period [9—11].

In addition, a rare neuromuscular variant has also been described in adults. This form of the
disease, so-called adult polyglucosan body disease, may be characterised by dysfunction of
the central and peripheral nervous systems. Individuals develop progressive muscle
weakness, gait disturbances, mild cognitive impairment or dementia. [12]

GSD |V is usually diagnosed during infancy or childhood or, in some rare cases, in adult-
hood. Biopsy may demonstrate an abnormal deposition of amylopectin-like materials.
However, testing to confirm the diagnosis requires detection of deficient GBE activity by an
indirect enzyme assay [13—14].

The treatment of GSD 1V is directed toward the specific symptoms that are apparent in each
individual. Specific therapies are symptomatic and supportive and may include long-term
management of cirrhosis and impaired liver function; neuromuscular disease; and/or cardiac
failure. In individuals with progressive liver failure, liver transplantation has been conducted
and may be effective in some cases. According to reports in the medical literature, following
transplantation, some patients may develop progressive accumulation of abnormal glycogen
in other organs, such as the heart, leading to potentially life-threatening complications.
However, reports indicate that most patients have not had neuromuscular or heart
complications, over follow-up periods of up to 13 years. In some of these patients,
accumulations of glycogen in the heart and skeletal muscles have appeared to diminish
following transplantation [7-8].

Genetic counselling will be of benefit for affected individuals and family members. Other
treatment for this disorder is symptomatic and supportive.

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

There are a number of published case series of paediatric liver transplantations performed
for GSD |V between 1984 and 1999 with variable success. Liver transplantation for GSD IV
is recognised but consideration needs to be taken of the extra-hepatic symptoms and the
burden of disease [5—7] No comment is made in the papers to either anaesthetic or intensive
care management.

Type of anaesthesia

Anaesthesia for individuals with GSD IV should be undertaken with care and precaution.
Anaesthesia should ideally be undertaken in a specialist institution that has experience in the
management of these children and adequate intensive care backup.

In principle, all types of anaesthesia can be used (i.e. regional and general as well as a
combination of both).

Necessary additional pre-operative testing (beside standard care)

Routine bloods such as a full blood count, coagulation studies, blood chemistry including
liver function and blood crossmatch should be taken when indicated and according to the
standard requirements of the surgical procedure.

Diagnostic investigation and evaluation typically includes various studies to help detect and
characterise certain abnormalities associated with GSD IV and include: laboratory studies,
specialised imaging, e.g. abdominal ultrasound (USS), CT and MRI scanning, electro-
myography studies and echocardiography to assess cardiac structure and function.

Particular preparation for airway management

A difficult airway is not a classic feature of GSD IV.

Particular preparation for transfusion or administration of blood products

The classic form of the disease is typically characterised by progressive cirrhosis to liver
failure with disease typically evident in early infancy up to about 18 months of age. They are
therefore at risk of bleeding due to impaired liver function [5—7]. Careful pre-operative
evaluation should be performed and planning undertaken into the preparation for transfusion
and administration of blood products and consent taken from families. Discussion with
haematology should be undertaken where indicated for support and advice.

Particular preparation for anticoagulation

Standard management.

Particular precautions for positioning, transportation and mobilisation

Standard management.

www.orphananesthesia.eu 3
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Interactions of chronic disease and anaesthesia medications

Standard management.

Anaesthetic procedure

There are no specific anaesthetic case reports or anaesthetic reviews of children with GSD
IV. The only case report is mistitled GSD IV but is with regard to GSD IX [15].

Children with GSD |V should be anaesthetised after a thorough peri-operative assessment,
careful consideration as to the necessity of the surgical procedure and a frank discussion
with the family regarding the risks of anaesthesia and the options available to them.

With limited published data on children with GSD IV undergoing anaesthesia, the anaesthetic
recommendations are based upon the authors’ perceived best practice.

Dependent on the degree of organ involvement found at the peri-operative assessment, it
may be necessary to have two anaesthetists to be present, preferably having experience
with children with GSD IV. The child should be fully monitored prior to induction. The period
of preoperative fasting should be minimised and peri-operative maintenance fluids
commenced as soon as possible to avoid dehydration and hypoglycaemia. Blood sugars
should be monitored and appropriate fluid replacement commenced.

The most common, classic form of GSD |V is characterised by progressive cirrhosis. An
evaluation by a hepatologist may be warranted and a review of liver function tests should be
undertaken along with coagulation studies for procedures [2].

Reports in the medical literature of patients developing progressive accumulation of
abnormal glycogen in other organs such as the heart suggest that all children with GSD IV
who present for anaesthesia should have a thorough cardiac assessment [2,7-8]. This
should include an electrocardiogram (ECG), a recent echocardiogram (ECHO), and where
indicated a review by a paediatric cardiologist. This information will help to direct decisions to
pursue regional anaesthesia over general anaesthesia and guide an open discussion about
the risks of anaesthesia with the child’s family.

The rare neuromuscular variant of GSD IV patients characterised by dysfunction of the
central and peripheral nervous systems should be reviewed with a careful pre-operative
evaluation on status and documentation of neurological deficits. Discussion and counselling
should include the risk of deterioration of clinical status, potential need for postoperative
respiratory support, and weigh the risks and benefits of regional and general anaesthesia
[12].

Particular or additional monitoring

Standard monitoring of vital signs should be performed in all types of anaesthesia including
sedation. Monitoring should follow the usual standard and at least comprise ECG, blood
pressure, pulse oximetry and continuous measurement of body temperature as well as
capnography in ventilated patients.

www.orphananesthesia.eu 4
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Possible complications

In the event of cardiac and/or respiratory compromise or arrest, standard national paediatric
resuscitation guidelines should apply to children with GSD IV.

Post-operative care

Attentive care of the patient with GSD IV must continue into the post-operative period.
Children with significant organ involvement including cardiac must be fully monitored with
oxygen saturations, ECG and blood pressure in an intensive care or high-dependency setting
for an appropriate period of time after the surgery.

Standard ward post-operative care may be appropriate in some cases but consider 24-hour
postoperative supervision in an intensive care unit if there are any concerns.

Disease-related acute problems and effect on anaesthesia and recovery

In the event of cardiac and/or respiratory compromise or arrest, standard national paediatric
resuscitation guidelines should apply to children with GSD IV.

Ambulatory anaesthesia

Due to the complexity of GSD IV, ambulatory care is not recommended as part of routine
care apart. Inpatient admission and management is suggested as best practice.

Obstetrical anaesthesia

There are no case reports or reviews in the literature of obstetric anaesthesia in patients with
a diagnosis of GSD IV. In the past, many children with GSD IV may have not survived to
adulthood. Case reports in the literature of adults with myopathy (central and peripheral)
suggest the need for consultant obstetric review and careful planning for delivery in
conjunction with anaesthesia. The myopathy should be documented including the discussion
that was had with the patient with regard to vaginal delivery and the risk of central neuroaxial
blockade to the patient [2].

Perioperative assessment should involve routine bloods including full blood count,
coagulation studies, blood chemistry including liver function and crossmatch as a baseline
and further investigations dependent on clinical examination and findings as in paediatrics. If
liver dysfunction is present, it may be pertinent to consider whether spinal/epidural anaesthe-
sia is appropriate. Peri-operatively, the risk of bleeding may be higher if liver dysfunction is
present, and this should be planned for and discussions had with hepatologists and
haematologists to ensure best care.

www.orphananesthesia.eu 5
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