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Anaesthesia recommendations for patients suffering 
from

Fragile X syndrome 

Disease name:  Fragile X syndrome 

ICD 10:  Q99.2 

Synonyms:  FXS, FraX syndrome, Marker X syndrome, Martin-Bell syndrome 

Disease summary: FXS is the most common cause of inherited intellectual disability, 
affecting up to 1 in 2,500 males and 1 in 4,000 females. Triplet-repeat expansion in the 
FMR1 gene leads to a loss of function in FMRP, a regulatory protein linked to neuronal 
development and plasticity. Clinical features of FXS are rather unspecific and genomic 
testing is mandatory to confirm the diagnosis. FXS may present itself in many shapes from 
mild learning difficulties to severe mental retardation and the extent of disability correlates 
with expression levels of FMRP. For its X-linked nature, female patients with a normal allele 
can present a very mild phenotype. Muscular hypotonia and speech delay usually allow for 
an early diagnosis before the age of three. However, due to the uncharacteristic nature of 
associated symptoms diagnosis may be delayed until later childhood or adolescence. 

Besides cognitive dysfunction, the full clinical picture of FXS is often characterized by severe 
behavioural abnormalities such as anxiety, autism, attention-deficit, hyperactivity, and (auto-)
aggression. Up to 20% of FXS-patients may develop – mostly benign forms of sleep - 
epilepsias. Physical features may comprise a long and slim face, prognathism and rather 
prominent ears. Macroorchidism is very common in males and may be associated with 
infertility. Weak connective tissue can lead to hyper-extensible joints, and some reports claim 
a higher incidence of mitral valve prolapse and aortic dilatation in FXS. There is a high 
prevalence of obstructive sleep apnoea in FXS. 

Medicine in progress 

Perhaps new knowledge 

Every patient is unique

Perhaps the diagnostic is wrong
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Anaesthesia recommendations for patients suffering 
from 

3-M syndrome 
Disease name: 3-M syndrome

ICD 10: Q87.1 

Synonyms: Dolichospondylic dysplasia, 3Μ dwarfism, gloomy face syndrome, 
                    Le Merrer syndrome 

 

3-M syndrome is a recessive autosomal genetic growth disorder, characterized by significant 
pre- and postnatal growth retardation. It is listed as a rare or an “orphan” disease having a 
prevalence in Europe of less than 1 person per 2000 in the general population or affecting 
less than 200000 people in the US population, with fewer than 100 patients having been 
reported in the medical literature since 1975.   

The name of the disease originates from the initials of the three authors, Miller, McKusick 
and Malvaux, who first reported the syndrome in the literature. The disease is caused by 
mutations in Cullin 7 (CUL7) gene on chromosome 6p21.1, in most cases,  or in the 
Obscurin-like 1 (OBSL1) gene on chromosome 2q35-36.1 encoding a cytoskeletal adaptor 
protein. A third gene has recently been identified, encoding the Coiled coil domain containing 
protein 8 (CCDC8), on chromosome 19q13.32. 

Medicine in progress 

Perhaps new knowledge 

Every patient is unique 

Perhaps the diagnostic is wrong 
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Typical surgery 

A higher prevalence of OSAS and chronic otitis media in patients with FXS may lead to ORL-
surgery. Non-cooperation with diagnostic procedures will make (analgo-)sedation or 
anaesthesia necessary for a variety of investigations (e.g. MRI). 

 

Type of anaesthesia 

With pronounced mental and behavioural impairment, general anaesthesia or (analgo-) 
sedation will become unavoidable.  

There is no data available to advise or disadvise any specific regime of anaesthesia or 
airway management.  

Regional and/or local anaesthesia should however be used to supplement postoperative pain 
management.  

 

Necessary additional diagnostic procedures (preoperative) 

Neuropaediatric evaluation is likely to be available to assess the severity of mental and/or 
behavioural impairment.  

Investigations clarifying whether any cardiac or respiratory abnormalities are present would 
be very welcome but are likely not to be available because of poor cooperation from the 
affected. 

If feasible, ECG and echocardiogram are advisable. 

 

Particular preparation for airway management 

There is no data suggesting a higher incidence of a difficult airway in patients with FXS. 
Nevertheless, in cases with a pronounced prognathism means of difficult airway 
management should be available. 

 

Particular preparation for transfusion or administration of blood products 

 Not reported. 

 

Particular precautions for positioning, transport or mobilisation 

Soft tissue weakness must lead to special attention towards patient positioning, especially 
under the influence of muscle relaxants. 

The proverbial un-rest in patients with FXS will most likely facilitate early mobilization and 
prophylaxis of thromboembolism. 
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Probable interaction between anaesthetic agents and patient’s long term medication 

Many patients will receive antiepileptics and stimulants or antidepressants for behavioural 
disorders. Induction of or competition in metabolic pathways has to be taken into 
consideration with drug dosing in FXS. 

 

Anaesthesiologic procedure 

Take extra precautions to provide stress- and anxiety-free surroundings. 

Take your time for premedication. If they seem able to help, keep parents or other guarantors 
close for premedication and recovery. 

Benzodiazepines are first choice agents for premedication in patients without OSA for their 
anxiolytic effect. Aim for higher doses. Beware of adverse clinical effects through alterations 
to explicit perception and memory. Abstain from ketamine for lowering of seizure threshold.  

Alternatively, establish i.v. access well before (on the ward), propofol may then be titrated 
towards effect for premedication/sedation. 

There is no data available to advise or dis-advise any specific regime of anaesthesia or 
airway management. 

 

Particular or additional monitoring 

Single reports suggest a need for higher doses of premedication and anaesthesia. Depth of 
anaesthesia monitoring could be helpful to detect such cases. 

 

Possible complications 

Intraoperative complications have not been reported in FXS.  

Agitation may lead to harm to equipment or the patient and has to be anticipated or best 
avoided. 

 

Postoperative care 

Make parents or other trusted persons available for the recovery period to avoid agitation 
and anxiety. Return the patient to his familiar surroundings as soon as possible. 

Avoid discomfort that might lead to stress. Provide normothermia and pre-emptive post-OR 
analgesia. Consider PONV-prophylaxis. 

Remove all strips and strings not necessary for the recovery phase. 
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OSAS may be present, take this into account when administering opioids or 
benzodiazepines. Prolonged patient observation and apnoea monitoring might be necessary. 

 

Information about emergency-like situations / Differential diagnostics 

Prepare for seizures. 

Make sure neuro- and psychopharmacons are administered as far as possible in the peri-
operative period. 

Remember that there might be an undiagnosed cardiac abnormality to consider in an 
unstable patient. 

 

Ambulatory anaesthesia 

Ambulatory anaesthesia should be able to provide organizational structures suitable for 
patients with mental and behavioural abnormalities.  

The concept of “ambulation”, an early return home, can be highly beneficial in patients with 
FXS. 

 

Obstetrical anaesthesia 

In most cases, females suffering from FXS are less affected because they have a normal 
allele to compensate for their fragile X. There are no reports suggesting an increase in 
parturient disorders.  



� S121

© Anästh Intensivmed 2016;57:S115-S138  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

www.orphananesthesia.eu 5

Literature and internet links 
 

1. Bagni C, Tassone F, Neri G, Hagerman R. Fragile X syndrome: causes, diagnosis, 
mechanisms, and therapeutics. J Clin Invest 2012 Dec 3;122(12):4314-22 

2. Casamassimo PS, Mcllvaine WB, Hagerman R, Shellhart WC. General anesthesia and fragile 
X syndrome: report of a case. Anesth Prog 1985 May-Jun;32(3):104-6 

3. de Esch CE, Zeidler S, Willemsen R. Translational endpoints in fragile X syndrome.  
Neurosci Biobehav Rev 2013 Oct 30;S0149-7634(13)00236-4 

4. Gallagher A, Hallahan B. Fragile X-associated disorders: a clinical overview.  
J Neurol 2012 Mar;259(3):401-13 

5. Hall SS. Treatments for fragile X syndrome: a closer look at the data.  
Dev Disabil Res Rev 2009;15(4):353-60 

6. Heilman KJ, Harden ER, Zageris DM, Berry-Kravis E, Porges SW. Autonomic regulation in 
fragile X syndrome. Dev Psychobiol 2011 Dec;53(8):785-95 

7. Leehey MA, Hagerman PJ. Fragile X-associated tremor/ataxia syndrome.  
Handb Clin Neurol 2012;103:373-86 

8. Lubs HA. A marker X chromosome. Am J Hum Genet 1969 May;21(3):231-44. 
9. Martin JP1, Bell J. A pedigree of mental defect showing sex-linkage. 

J Neurol Psychiatry 1943 Jul;6(3-4):154-7 
10. Maurin T, Zongaro S, Bardoni B. Fragile X Syndrome: From molecular pathology to therapy. 

Neurosci Biobehav Rev 2014 Jan 22;S0149-7634(14)00009-8 
11. Miller-Horn J, Herzog K, Kothare SV. Cyanotic episodes in a male child with fragile X 

syndrome. Dev Med Child Neurol 2006 Aug;48(8):690-2 
12. Pop AS, Gomez-Mancilla B, Neri G, Willemsen R, Gasparini F. Fragile X syndrome:  

A preclinical review on metabotropic glutamate receptor 5 (mGluR5) antagonists and drug 
development. Psychopharmacology (Berl) 2013 Nov 15 

13. Prottengeier J, Muenster T, Pohmer S, Schmidt J. Anaesthesia and orphan disease:  
Fragile X Syndrome (Martin-Bell Syndrome). [In Submission] 

14. Rueda JR, Ballesteros J, Tejada MI. Systematic review of pharmacological treatments in 
fragile X syndrome. BMC Neurol 2009 Oct 13;9:53  

15. Sreeram N, Wren C, Bhate M, Robertson P, Hunter S. Cardiac abnormalities in the fragile X 
syndrome. Br Heart J 1989 Mar;61(3):289-91 

16. Tirosh E, Borochowitz Z. Sleep apnea in fragile X syndrome. Am J Med Genet. 1992 Apr 15-
May 1;43(1-2):124-7 

17. Tirosh E, Tal Y, Jaffe M. CPAP treatment of obstructive sleep apnoea and neuro-
developmental deficits. Acta Paediatr 1995 Jul;84(7):791-4 

18. Yachnis AT, Roth HL, Heilman KM. Fragile X dementia Parkinsonism Syndrome (FXDPS). 
Cogn Behav Neurol 2010 Mar;23(1):39-43.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



S122 �

© Anästh Intensivmed 2016;57:S115-S138  Aktiv Druck & Verlag GmbH

www.orphananesthesia.eu

www.orphananesthesia.eu 6

Last date of modification: March 2015 
 

These guidelines have been prepared by: 
 
Author 
Johannes Prottengeier, Anaesthesiologist, University Hospital Erlangen 
Johannes.prottengeier@kfa.imed.uni-erlangen.de 
 
Peer revision 1 
Ulrike Gaiser, Competence Centre Fragile X Tuebingen, Department for Neuropaediatrics, 
University of Tuebingen, Germany 
ulrike.gaiser@med.uni-tuebingen.de 
 
Peer revision 2 
Frank Kooy, Department of Medical Genetics, University of Antwerp, Belgium 
Frank.Kooy@ua.ac.be 
 


