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My comment

Pictures on patientare not includedin this pptx file



Aboute rare diseasesn general

Each rare diseasels rare by
definition.

The total number of patients
with a rare diseaseis quite
high, becausehere are many
differentrarediseases




Neuromuscularand Anaesthesiaand
Pregnancy

Neuromusculadiseasesangive problems
duringanaesthesiandpregnancy




No robust statisticsto leanon
(exceptionrmyotonicdystrophy angbartly SMA)

Advicesare mainly basedon;

A Oldfashionedcasereports

A Case series

A Patophysiologicaknowledge
A Geneticknowledge

A Common sense




Musclecell physiologyf o dummie®s

T-tubuli é‘l




Neuromusculaapparatus

Neuron 1
Increasedonusetc

Neuron 2 -
Flaccidparalys ¢ontracturep

Synapse

Metabolicvery activeand
oOostrongo or geg

typesof symptoms




Muscle diseases
ogeographicalmapo ?
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Myotonias _1
Dystrophies A

[

Others \y/
A Mitochondrial \W

A Congenitalmyopathies
Aééé

Myasthenia gravis
Charcot Marie Tooth
Spinal muscleatrophy




Somemusclediseasecan manifest
themselvedor the first time during
anaesthesiapreganancy/labor.

Often as a disaster.



Hypermetabolic fever Gxamples)

MH _
Rhabdomyolysis
Generalisedmusclerigidity McArdlesdisease
or masseter spasm MH
Myotonias Hyperkalaemic cardiac arrest
MH during anesthesia

N DuchennBeckergdisease
Mg?* susceptibility
Myasthenia gravis,
Otherneuromusculadiseases



A PART OF TAKE HOME MESSAGE
Genetics Sometimest is like this

PhysiologyPatophysiology
Symptoms/ Clinicapictures
Anaesthesia

-

Anaesthesi@roblems




Myotonic dystrophy



Myotonia, whatis that??

Myotonia is delayed
relaxation after muscle
contraction

Attacks of stiff muscles

From FranziniArmstrongMyology



Myotonic dystrophy

or Steinertgdisease

A Myotonic dystrophy |

A Myotonicdystrophyil (lghts vari ant)

Thenamedenoteghatsymptomsareboth
dystrophic andmyotonic



Myotonic dystrophy and GENETICS

AUTOSOMAL DOMINANT with anticipationand
Imprinting

ANTICIPATION Diseasestartsearlierfor every
generation

IMPRINTING Worseif inheritedfrom themother




WHAT IS WRONG physiology? Myotonic dystrophy

T-tubuli

A proteinkinaseinteracting
with achloridechannelnd |
Insulin receptor andthers




Myotonic Dystrophy symptoms

AViusclesskeletaland smooth
Weakness myotonia

Adeart arrythmias, cardiomyopathy

AGastrointestinatlysmotility. Uterus

ACNS

AEndocrinee.g diabetes

AAnd manyothersymptoms




IMPORTANT TO KNOW

A Morethanhalf of the patient@renot awareof their
diseasdanosognosia .Witharawingd personality

A If the patientis notawareof the diseaseit is
difficult for theanaesthesiologisb know aboutit.

A Anaesthesi@omplicationcanreveal
thediagnosdor thefirst time




Pregnancy Labour :
Pregnancy& Labor ol affect®
Polyhydramnios  17% ***

Placentaanomalies 11% ***

UTI % * Obstetric risks
Preterm 31% *** | are mainly, but
CS 370/ *** not only, seen
whenfetusis
Instrumental 15% * affected

Non-vertex 35% ***



CaseMyotonic dystrophy

A Partusl Normal vaginabdelivery
A Partusl| Emergencycesarean placentgrevia
A Partuslll  EmergencycesareanAnaesthesianduction

causedAF andcirculatoryfailure.
ABaby boy- floppy infantdiedafter5 days
A PartuslV  Polyhydramniosisdiabetes, small for age

ABabygirl - Floppy infant,respiratory
iInsufficiency on ventilator.

ADied after7 months
DIAGNOSENOW!



Pharmacologicallangersaand problem:
Myotonic Dystrophy

Suxamethoniuncaninducemasseterspas
and/orgeneralizednusclerigidity making

Alntubationimpossible
AVentilationdifficult orimpossible
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Pharmacologicallangersand problems |l
Myotonic dystroph
Z\TCanbeextremersensmve |0|res_pirato_ry

depressargffectsin drugsespeciallyopioids
ACausedy;

AL ower sensitivityfor pCQ, in CNSrespiratory
centre

APeripheramuscleweakness

WARNING
Be vigilant | |-

MIDAZOLAM :
HCI INJECTION




Obstetricst Diagnostics

EurJ Obstet Gynecol Reprod Biol. 2004 May 10;114(2584RudnikSchoneborn Zerres K



To make adlaghoséackwards

Q Generation 1

Prematuicataract

Generation 2

| |
(-" - oClassicab
| Myotonic dystrophy
Z E Generation 3
Congenital

Stillborn Boy  Artrogryposis CongenitaDM :
27 wks preg Deadl dayold Death at 7weeks |V|y0t0nlC dyStFOPhy




If generalanaesthesis necessary how! would do?

ABe preparedi Be vigilant (always..)
ADo not give suxamethonium

ARSI with large doseof rocuronium
AShortacting opioids

AReversewith sugammadex
ASevo/lso/Des/BO is OK




Congenital myotonias

A Congenitaimyotonia

A Thomsensnyotonia
A Beckersmyotonia

A Only myotonic symptoms
A No other organ manifestations
A Pure chloride channeldisease

Risk:
Myotonic reactioni can
precludeventilation

Suxamethoniunmduced
masseterspasm




Patophysiology

T-tubuli J

Purechloridechannel
disease




Whatcaninducemyotoniaduringanaesthesia

Suxamethonium —ﬂ Do notgive suxamethonium

Shivering ==y Keeppatientwarm
hypotermia Monitor coretemperature

Roughsurgeon ™4 £ | e gurgaob

Diathermyelectre | ——, BiPolarpreterably
cautery If monopolambewareof the plate

Userocuroniumandreversewith
Reverseral —

sugammadex




Muscledystrophies

Breakdownof musclesovertime




MUSKELDYSTROPHIES

A Duchennes och BeckemsusketystrophyDMD
A Limb Girdle M uscleDystrophyLGMD

A Emery-DreifussMusc
A FacioScapulddumera
A Welandersmyopathy
A Etc.

eDystrophyEDMD

MuscleDystrophyFSHMD



Mb Duchennes DMD

A Mothersaremutationcarriers
A Sons(~50%)havethedisease

It canbe goodto know

Duchennecarriers(alwayswomer) can
havecardiomyopathyandsometimesveak
skeletalmuscles




Limb Girdle MuscleDystrophy LGMD

Many different genes
Variation in symptoms

A Cardiacfailure (evenleading transplantation)

A Respiratonyfailure uptoventilatordependent
A Muscleweaknesscontractures

A Very little symptoms .




FaciaSkapuldHumeralM usceDystrophy
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EmeryDreyfussMuscle DystrophyEDMD

Very Rare

A Cardiomyopathy
A Arrythmias
A OftenICD/pacemaker




Periodic paralyses

It IS whatit sounds like

A HyperkalaemideriodicParalysisHyperPP
A HypokalaemidPeriodicParalysis HypoPP

T-tubuli




MH



What is MH?7???

Whats wrong?
ImpairedintracellularCa* homeostasis

Triggeringagents:

A Halogenatedhhalationalanaesthetics
A SevdDeslso

A Suxamethonium




MH patophysiology

T-tubuli J“




ﬂerob
meta%ism

Increased
O, demand

Hyperkalemia
Myoglobinuria
H+

Etc.

Muscle-
rigidity

pCO,




Mortality

Mortality
Sweden 3 in 3@ears
Literaturereports<5%

H owever My personathoughts
More ¢ Aofficeg anaesthesian USA.

U S A A fulminant MHreactionrequiresa
lot of staff. Not alwaysavilablein

" 0 office.
I N hOSpItaI 7 /O | haveexperienced real
" 0 <«—— fulminantcasesWe were 9 staff
Oﬁ:lce based 2 1 /O workingon all 3 occasions.
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Treatment Dantrolen
MOST important

20 mg dantrolen | 60 mi

3 g mannitol

Sterilewater

v

0,33 mg/mi

Alnital dose2,0 mg/kg

A Call for peopleit will beneeded

A 1 bottlea 20 mgcontains3 g
mannitol

A Useroomtemperatured sterile
water



Diagnoctics
What answercanyou get from?

A IVCT In Vitro ContractureT est??

A Establishing diagnosis
A Rouling out diagnosis

A Mutation analysis??
A Establishing diagnosis
A Cannotrule out MH susceptibility



Diseasesinked to MH (knowntoday)
(but not necessarilyo t h e

S ame

A CentralCoreDiseaseCCD

A Ruleof thumb all musclediseasavith corein the

name Contro

A King Denborougtsyndrome

A Hypo KalaemicPeriodicParalysis }ﬁypoKPF)

A ExcertionalHeatStroke

CCD

Histopathology,



MH Masseter spasm and CS

A Masseter spasnmuws) =
Jawsof steelfor atleast?2 minutes

Masseterspasnand caesarearsection
GA+MMS+CScanbesignof
A MH
A Myotonic diseasgsuxamethoniuninducedmyotonicreactior)
A Stressyour internalwatch isrunningvery fast
A Extreme but normal phenomena




Congenitaimyopathies
A quitenewfield
Not much knowledgeyet

Congenitalmyopathiesnot only a paediatrictopic.
H JungbluthKings College London

A Nemalinemyopathy

A Centralcore disease (CQODve know connection
to MH

A Multiminicore Disease MImD)

A And many others



MITOCHONDRIAL DISEASES

Intuitively it Is felt like veryrare

Prevalencé 1/4000
Onesinglemutation hagprevalencef 1/500

é . A cbnfusing



Namessomeexamples

A MELAS MitochondrialEncephalomyopathywvith Lactic
Acidosis andstroke-like episodes

A Leighsdisease
A MERRF M yoclonic Epilepsywith RaggedRedFibers
A Kern-Sayers

A MNGIE Mitokondrial NeurdGastrd ntestinalEncefalomyopati



Mitochondrial disease
Summary of pathophysiology

A Batteries not included or not
chargedenough

A No/small metabolic reserves

A Diagnosecanbedifficult with no signsin
daily life

A Stresscanbelife threatening




Mitochondrial diseasdabour Risks

Pregnancys usually but not always well
tolerated

Increasedisk for preeclampsia
Risk forMg?2* toxicity evenwith

O
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In

erapeuticoncentrationsvigilance
creasedisk for gestationaldiabetes
creasedisk for preterm delivery




Mitokondriesjukdom
Pregnancy NewCastleGuidelines

All women with mitochondrial disease shall have

A Early obstetric assessment

A Close monitoring throughout pregnancy
A Access to specialist muldlisciplinary care
A Links with fetal medicine




Mitochondrialdiseasend labour

How | would think
A Planning andigilance

A Pregnancys ametabolicload
I No energydeficiencyi give glucosewith electrolytes

A Feverlnfectionandacidosisshouldbetreated
oaggresessively

A NormothermiaPreventhivering



MYASTHENIA GRAVIS






Myasthenia gravis &regnancy

A Myasthenias gravigrevalencén pregnanciess
1/20 000.

A Myasthenicchrisiscanbelethal
A Material from USA 1991

I 4% mothermortality

I 5timesincreasedheonatal babynortality
A Babies getransplacentatasferof ACh antibodiesrom their mothers



Myastenia gravis and CS

A Spinal often best- asusual.

A If compromisedreathing generahnesthesiacould be better
Individualise

A PotentinhalationalanestheticareOK
A Relaxationtwo choices

I Suxamethonum Give 1,5 2 timesnormaldose (=150200mg ) »
A Myasthenia Gravis is ncontraindicatiorfor suxamethonium P

I Rocuron Give aincrementalow doseand V' bridion
A reversewith sugammadex e T

All typesof anaesthetichave beenusedwith both succes®r failure



Pharmacologicallangersand problems

A Mg?2*caninduce muscleweakness Deathsreported.
A Hypokalaemia canworsensymptoms

A Drugs that can worsensymptoms
A Aminoglykosides
A Linkosamines
A Fluorokinolon

A Gabapentin




Casemyasthesig@ravis

A Woman38 y. Treatedfor MG

A Spinal

A Postpartum day 2. Exremely rapid development
of respiratory failure. Cardiac arrest. Rescucitated

A Ventilator antibioticyridostigminazatiioprinand
steroids

A LeavelCU after5 days
A Healthybaby




Charcot MariefToothCMT

AProgressiveleterioatingnuscleatrophydue
to neuropathy

CS Spinalmostprobablybest.
Millers textbooked.2015is
warning for neurological
deterioation after spinal

Careful positioning



Pharmacologicalangersand problems
Charcot Marielooth

A Thiopentone
I Increasedensitivityrelatedto seriousnesef disease

A Furadantine andperhapdluorokinolesare
contrainicatealueto risk for deterioatiorof neuropathy,




SpinalmuscleatrophySMA



SpinalMuscleAtrophy

A Recessivénheriteddisease
A Symptoms fronmeontaldeathto normallife span

A Theycanbeextremelydifficult/impossibleto intubate
A Epidural or spinatanbedifficult/impossible
In the same patient

All knownanaesthesigechniques&nd intubation
techniguehavebeenuseawith result
successaswell ascatastrophy




SpinalMuscleAtrofi SMA

A Pregnanciearenotuncommon

A Increasedisk for
A Pretermdelivery30% @*** ),
A CS or instrumentalelivery> 60% (F*** )

A Anaesthesigouldbe a totahightmare



Do notforgetthe possibility of cesarean
In Iinfiltration anaesthesia



To beprovocative

AEvery anaesthesiologisshould be able
to do asurgical airway

AEvery obstetrician should be able to
perform a cesareann infiltration
anaesthesi&???

Informativeinstructionson WHOswebsite




How to think

Cervantes 1541616

O T o prépareds
half the victoryo




