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Anaesthesia recommendations for

Hereditary spastic paraplegia

Disease name: Hereditary spastic paraplegia (HSP)
ICD 10: G11.4

Synonyms: Strumpell-Lorrain disease (designating one type of HSP called SPG4); Familial
spastic paraplegia

Disease summary: Strumpell-Lorrain disease or Hereditary spastic paraplegia describes a
group of rare and heterogeneous genetic neurological disorders [1]. In Europe, HSP is
estimated to affect 1 to 9 per 100,000 individuals [2—6].

HSP is an inherited neurodegenerative group of disorders which mainly affects primarily the
corticospinal tract with a distal to proximal retrograde axonal degeneration. For this reason,
in the so-called pure HSP cases, the clinical picture is characterized mainly by a progressive
spasticity of the lower limbs leading to paraparesis or paraplegia affecting several members
of the same family. Many patients experience only stiffness and weakening of the leg
muscles; a few require the use of a wheelchair. Progression of the disease to the rest of the
corticospinal tracts, to peripheral nerves, to the cerebellum or to the brain explains the other
additional symptoms commonly found in complicated or complex HSP cases: cerebellar
ataxia, dysarthria, extrapyramidal disorder, mental retardation, dementia, epilepsy, retino-
pathy, deafness, axonal or demyelinating neuropathy and eventually systemic signs. Clinical
diagnosis is based on four criteria [7]: exclusion of differential diagnoses, compatible family
history (although not obligatory), progressive disturbance of gait and corticospinal tract
deficits in the lower limbs with hyperreflexia.

Spinal cord atrophy is a common finding in HSP [8]. Conventional brain magnetic resonance
imaging findings are usually normal in patients with HSP but multiple diffusion tensor indices
can be disrupted [9]. It can disclose different findings in complicated or complex HSP, such
as thin corpus callosum, leukoencephalopathy and hyperintensity sign in the corticospinal
tract.

Diagnosis must be confirmed by by DNA analysis. The most commonly involved genes are
the SPG4 and SPG3A respectively encode for the proteins spastin and atlastin. Trans-
mission of HSP can be autosomal dominant, autosomal recessive, X-linked or maternally
inherited (mitochondrial inheritance [10]. Mutations in more than 80 distinct loci and more
than 50 mutated gene products have been identified in patients with HSP [11,12]. The main
pathogenetic mechanisms underlying the clinical phenotype include membrane trafficking
disturbance, impairment of organelle transport, morphogenesis and distribution in neuronal
cells, and mitochondrial dysfunction. Membrane trafficking and organelle morphogenesis and
distribution are important for axonal development, maintenance and degeneration [1,13].




There is no specific pharmacological treatment. Treatment is symptomatic and includes
physical therapy, benzodiazepines, oral or intrathecal baclofen [14] and injections of Botu-
linum toxin [15] to reduce spasticity. By blocking potassium channels, prolonging action
potentials and thereby increasing neurotransmitter release at the neuromuscular junction,
dalfampridine may be useful in the treatment of HSP [16,17].

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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Typical surgery

Patients are frequently evaluated for surgeries related to spasticity control, including selec-
tive dorsal rhizotomy, tenotomy and other procedures.

Type of anaesthesia

There is no definite recommendation for either general or regional anaesthesia.

Six case reports involving the use of general anaesthesia have previously been published
[18-22]. In all these case reports, no complications from hypnotic or opioid drugs were
reported.

Some authors prefer regional spinal anaesthesia to general anaesthesia [23—25]. HSP is not
known to increase local anaesthesia drug toxicity, and no complications have been reported.

Necessary additional pre-operative testing (beside standard care)

No specific diagnostic procedure is required preoperatively.

Particular preparation for airway management

No specific preparation is required for airway management.

Particular preparation for transfusion or administration of blood products

No specific preparation is required for administration of blood products.

Particular preparation for anticoagulation

There is no evidence to support the need of particular anticoagulation. Except is case of
impaired mobility of advanced stage patients: it may suggest a higher risk of postoperative
thrombosis [26].

Particular precautions for positioning, transportation and mobilisation

No specific preparation is required for positioning, transport or mobilisation.
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Interactions of chronic disease and anaesthesia medications

Interferences are possible between baclofen and curare and general anaesthetics. They may
be responsible for neuromuscular block augmentation, heart rhythm disorders, arterial
hypotension or increased sedation but weaning is much more dangerous [27-30]. To avoid
the emergence of weaning, it is recommended not to interrupt intrathecal baclofen.

No interaction between anaesthetic agents and dalfampridine had been described in clinical
practice. Dalfampridine (4-aminopyridine or 4-AP) selectively blocks voltage-gated potassium
channels, prolongs the action potential, increases calcium influx, and subsequently,
enhances interneuronal and neuromuscular synaptic transmission. The 4-AP is used in
animal models to increase the release of GABA and to study the action of GABAergics
antagonists. The CAM of halogens is often used as an endpoint. It is assumed that the 4-AP
does not modify the CAM in these models [31]. Clinicals cases of poisoning reveal that its
mechanism of action has cholinergic characteristics [32]; propofol sedation was then used
without complication. The central cholinergic action produces antagonism to ketamine
anaesthesia in rats [33,34]. This effect was also observed in pediatric anesthesia [35]. The 4-
AP has been used as an antidote for a rohypnol coma induced [36]. It also reduces
morphine-induced respiratory depression but the antinociceptive activity of morphine is
unaffected [37,38]. The antagonization of anaesthetic drugs is described for doses higher
(0,3 to 1,0 mg/kg i.v.) than that used in the treatment of the disease (a tablet of 10 mg per
twelve hours). By precautionary principle, Dalfampridine should be interrupted on the
morning of surgery.

An overdose may be observed in patients with postoperative acute renal failure [39].
Dalfampridine is contraindicated in pregnant or nursing women [39].

Anaesthetic procedure

There are no data in the literature to support a recommendation of TIVA or inhalatory
anaesthesia. The problem is that HSP is a heterogeneous group of genetic diseases and
there is no certainty that anaesthetic drugs will have the same action in all variants. Depth of
anaesthesia monitoring may be the best approach in HSP patients.

The choice of neuromuscular blocking agents must be made with extreme care in HSP. The
use of succinylcholine is contraindicated in HSP as it may induce hyperkalaemia due to
upregulation of nicotinic acetylcholine receptors [40]. Non-depolarizing muscle relaxants
carry a risk of an exaggerated muscle relaxant response. The use of rocuronium had been
described in most of cases [22,41,42] and sugammadex had been used in three cases due
to the presence of moderate neuromuscular block at the end of surgery. After the use of
sugammadex, no re-curarization was observed. Rocuronium appears to be the best choice
when muscle relaxation is indicated, due to the possibility of antagonizing its effects with
sugammadex. Long-acting neuromuscular blockers should be avoided and a train of four
ratio over 0.9 must be obtained before extubating. Recovery with neostigmine may expose to
re-curarization.

Particular or additional monitoring

Monitoring of the neuromuscular blockade is strictly recommended if any neuromuscular
blocking agent is used: it is useful to obtain baseline values before injection the non-
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depolarizing neuromuscular blocking agent. The rocuronium—sugammadex association
seems to be the most secure.

Depth of anaesthesia monitoring is strongly recommended in case of general anaesthesia.

Possible complications

Patients with HSP are at risk for hyperkaliaemic cardiac arrest with the use of succinyl-
choline.

The neuromuscular block duration is increase when neuromuscular blocking agents are
used.

There is no evidence of an elevated risk of malignant hyperthermia.

Post-operative care

Degree of postoperative monitoring is depending on surgical procedure and preoperative
condition of the patient. Intensive care is hot mandatory.

Disease-related acute problems and effect on anaesthesia and recovery

Disease triggered emergency-like situations are not common in HSP.

Ambulatory anaesthesia

Ambulatory anaesthesia (according to common guidelines) is probably possible in HSP
patient with early disease and low risk surgery.

Obstetrical anaesthesia

Caesarean section under general anaesthesia or spinal anaesthesia have already been
described without complication [19,23]. Childbirth or caesarean section have not been
described under epidural analgesia/anaesthesia. HSP is not known to increase local
anaesthesia drug toxicity, and no complications have been reported. The risk/benefit report
should be evaluated with the neurologist's opinion.

www.orphananesthesia.eu 5



http://www.orphananesthesia.eu/

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25,

Salinas S, Proukakis C, Crosby A, Warner T. Hereditary spastic paraplegia: clinical features
and pathogenetic mechanisms. Lancet Neurol 2008;7:1127-1138

Silva MC, Coutinho P, Pinheiro CD, Neves JM, Serrano P. Hereditary ataxias and spastic
paraplegias: methodological aspects of a prevalence study in Portugal. J Clin.Epidemiol
1997;50:1377-1384

McMonagle P, Webb S. & Hutchinson, M. The prevalence of ‘pure’ autosomal dominant
hereditary spastic paraparesis in the island of Ireland. J Neurol Neurosurg Psychiatry
2002;72:43-46

Braschinsky M, Luus SM, Gross-Paju K, Haldre S. The prevalence of hereditary spastic
paraplegia and the occurrence of SPG4 mutations in Estonia. Neuroepidemiology 2009;32:
89-93

Erichsen AK., Koht J, Stray-Pedersen A, Abdelnoor M, Tallaksen CME. Prevalence of
hereditary ataxia and spastic paraplegia in southeast Norway: a population-based study. Brain
J. Neurol 2009;132:1577-1588

Orsucci D, et al. Hereditary spastic paraparesis in adults. A clinical and genetic perspective
from Tuscany. Clin Neurol Neurosurg 2014;120:14-19

Fink JK, et al. Hereditary spastic paraplegia: advances in genetic research. Hereditary Spastic
Paraplegia Working group. Neurology 1996;46:1507-1514

Hedera P, Eldevik OP, Maly P, Rainier S, Fink JK. Spinal cord magnetic resonance imaging in
autosomal dominant hereditary spastic paraplegia. Neuroradiology 2005;47:730-734
Aghakhanyan G, et al. Brain white matter involvement in hereditary spastic paraplegias:
analysis with multiple diffusion tensor indices. AJNR Am J Neuroradiol 2014;35:1533-1538

de Souza PVS, de Rezende Pinto WBV, de Rezende Batistella GN, Bortholin T, Oliveira ASB.
Hereditary Spastic Paraplegia: Clinical and Genetic Hallmarks. Cerebellum Lond Engl
2017;16:525-551

Solowska JM, Baas PW. Hereditary spastic paraplegia SPG4: what is known and not known
about the disease. Brain J Neurol 2015;138:2471-2484

Richard S, et al. Hereditary spastic paraplegia due to a novel mutation of the REEP1 gene:
Case report and literature review. Medicine (Baltimore) 2017;96:e5911

Blackstone C, O’Kane CJ, Reid E. Hereditary spastic paraplegias: membrane traffic and the
motor pathway. Nat Rev Neurosci 2011;12:31-42

Margetis K, et al. Intrathecal baclofen therapy for the symptomatic treatment of hereditary
spastic paraplegia. Clin. Neurol. Neurosurg 2014;123:142-145

Riccardo M. et al. Combined Treatment Fkt-Botulinum Toxin Type A (Btx-A) in Patients with
Strumpell-Lorrain Disease. Curr Pharm Des 2016;22:758—-763

Judge SIV, Bever CT. Potassium channel blockers in multiple sclerosis: neuronal Kv channels
and effects of symptomatic treatment. Pharmacol Ther 2006;111:224—-259

Béreau M, et al. Dalfampridine in hereditary spastic paraplegia: a prospective, open study.
J Neurol 2015;262:1285-1288

Franco-Hernandez JA, Rodriguez LM, Ortiz de Landazuri PJ, Herndndez AG. Use of
sugammadex in Strumpell-Lorrain disease: a report of two cases. Braz J Anesthesiol 2013,
Elsevier 63:113-115

Mclver T, Jolley D, Pescod D. General anaesthesia and Caesarean section for a patient with
hereditary spastic paraparesis (Strumpell’s disease). Int J Obstet Anesth 2007;16:190-191
Dallman M. Hereditary Spastic Paraplegia and Neuromuscular Blockade. Int Stud J Nurse
Anesth 2010;9:28-31

Kunisawa T, et al. [Anesthetic management of a patient with hereditary spastic paraplegia].
Masui 2002;51,64-66

Ponsonnard S, Damon A, Gueye EM. Anaesthesia and orphan disease: Management of a
case of Strumpell-Lorrain disease and review of the literature. Eur J Anaesthesiol 2017;34:
562-563

McTiernan C, Haagenvik B. Strimpell’s disease in a patient presenting for Cesarean section.
Can J Anaesth J 1999;46: 679—682

Thomas |, Thomas M, Scrutton M. Spinal anaesthesia in a patient with hereditary spastic
paraplegia: case report and literature review. Int J Obstet Anesth 2006;15:254—-256

Deruddre S, Marie M, Benhamou D. Subarachnoid anesthesia for cesarean delivery in a
parturient with Strimpell-Lorrain disease. Anesth Analg 2006;102:1910-1911

www.orphananesthesia.eu 6



http://www.orphananesthesia.eu/

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Caprini JA, Arcelus JI, Hasty JH, Tamhane AC, Fabrega F. Clinical assessment of venous
thromboembolic risk in surgical patients. Semin Thromb Hemost 1991;17,3:304—-312
Mohammed |, Hussain A. Intrathecal baclofen withdrawal syndrome — a life-threatening
complication of baclofen pump: a case report. BMC Clin Pharmaco.2004;4:6

Salazar ML, Eiland LS. Intrathecal baclofen withdrawal resembling serotonin syndrome in an
adolescent boy with cerebral palsy. Pediatr Emerg Care 2008;24:691-693

Santiago-Palma J, Hord ED, Vallejo R, Trella J, Ahmed SU. Respiratory distress after
intrathecal baclofen withdrawal. Anesth Analg 2004;99:227-229

Ross JC, Cook AM, Stewart GL, Fahy BG. Acute intrathecal baclofen withdrawal: a brief
review of treatment options. Neurocrit Care 2011;14:103-108

Ma HC, Wang YF, Feng CS, Zhao H, Dohi S. Effects of adenosine agonist R-phenylisopropyl-
adenosine on halothane anesthesia and antinociception in rats. Acta Pharmacol Sin 2005;26:
181-185

King AM, Menke NB, Katz KD, Pizon AF. 4-aminopyridine toxicity: a case report and review of
the literature. J Med Toxicol 2012;8(3):314-321

Mimura M, et al. Central cholinergic action produces antagonism to ketamine anesthesia. Acta
Anaesthesiol Scand 1992;36:460-462

Komulainen A, Olson ME. Antagonism of ketamine-xylazine anesthesia in rats by
administration of yohimbine, tolazoline, or 4-aminopyridine. Am J Vet Res 1991;52:585-588
Martinez-Aguirre E. Antagonism of 4-aminopyridine to ketamine-diazepam anesthesia in
children. Acta Anaesthesiol Belg 1980;31:289-291

Schmutzler S, Uges D, Agoston S, Langrehr D. [Rohypnol poisoning as a cause of
postanesthetic coma and the success of 4-aminopyridine therapy]. Anaesthesist 1984;33:
294-295

Sia RL, Zandstra DF. Use of 4-aminopyridine to reverse morphine-induced respiratory
depression in man. Br J Anaesth 1981;53:865-868

Houston T, Pleuvry BJ. Comparison of some pharmacological properties of 4-aminopyridine
and 3,4-diaminopyridine in vivo. Br J Anaesth 1984;56:1139-1142

Lamore R, Jacob E, Jacob SC, Hilas O. Dalfampridine (Ampyra). Pharm Ther 2010;35:665—
669

Naguib M, Magboul MM. Adverse effects of neuromuscular blockers and their antagonists.
Drug Saf 1998;18:99-116

Franco-Hernandez JA, Mufioz Rodriguez L, Ortiz de Landazuri PJ, Garcia Hernandez A. Use
of sugammadex in Strumpell-Lorrain disease: a report of two cases. Braz J Anesthesiol
2013;63(1):113-115

Dallman,M. Hereditary Spastic Paraplegia and Neuromuscular Blockade. Int Stud J Nurse
Anesth 2010;9:28-31.

www.orphananesthesia.eu 7



http://www.orphananesthesia.eu/

Date last modified: July 2019

This recommendation was prepared by:
Author(s)
Sébastien Ponsonnard, Anaesthesiologist, Polycliniqgue de Limoges, Limoges, France.

sponsonnard@gmail.com

Disclosure(s) The authors have no financial or other competing interest to disclose. This
recommendation was unfunded.

This recommendation was reviewed by:

Reviewer 1

Tino Minster, Anaesthesiologist, Department of anaesthesiology and intensive care
medicine, Hospital Barmherzige Briider, Regensburg, Germany
Tino.Muenster@barmherzige-regensburg.de

Reviewer 2

Wiladimir Bocca Viereira de Rezende Pinto, Neurologist, UNIFESP - Federal University of
Sao Paulo, Sao Paulo, Brazil

wladimirbvrpinto@gmail.com

Disclosures The reviewers have no financial or other competing interest to disclose.

www.orphananesthesia.eu 8



http://www.orphananesthesia.eu/

