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BackgroundBackground

•• Large Dutch Large Dutch familyfamily with with XX--linkedlinked inheritanceinheritance
describeddescribed by Van by Van WijngaardenWijngaarden et al. in 1969et al. in 1969

•• AffectedAffected males males showedshowed musclemuscle fibresfibres
resemblingresembling fetal fetal musclemuscle fibresfibres = = myotubesmyotubes

•• Argument Argument aboutabout nomenclaturenomenclature: : myotubularmyotubular
or or centronuclearcentronuclear??



InitiativeInitiative byby ProfessorsProfessors Peter S. Peter S. HarperHarper
and Alan E.H. and Alan E.H. EmeryEmery



The ENMC International The ENMC International ConsortiumConsortium
on on MyotubularMyotubular MyopathyMyopathy

•• InitiatedInitiated in 1993, in 1993, membersmembers in in ninenine
countriescountries

•• Gene Gene identifiedidentified in 1996in 1996
•• CorrelationsCorrelations studiedstudied: mutation : mutation –– clinicalclinical

picturepicture
•• Basic Basic mechanismsmechanisms nownow beingbeing elucidatedelucidated
•• CurrentCurrent CoCo--ordinatorsordinators:  :  DrsDrs. Enrico . Enrico 

BertiniBertini and Jocelyn Laporteand Jocelyn Laporte



Group of Group of congenitalcongenital myopathiesmyopathies

•• InbornInborn musclemuscle disordersdisorders

••NamesNames basedbased on on structuralstructural
abnormalitiesabnormalities in in musclemuscle fibresfibres



Definition of Definition of myotubularmyotubular myopathymyopathy

•• ClinicallyClinically: : generalisedgeneralised musclemuscle weaknessweakness
and and floppinessfloppiness

•• HistologicallyHistologically:: presencepresence of of smallsmall roundedrounded
musclemuscle fibresfibres, , withwith centrallycentrally locatedlocated
nucleinuclei,  ,  resemblingresembling fetal fetal myotubesmyotubes



Myotube-like muscle fibres in MTM



Clinical Clinical picturepicture
• Excess amniotic fluid, weak fetal
movements

• Floppiness and muscle weakness at birth

• Contractures, limited eye movements

• Breathing problems

• Great variability, even within families



Floppiness can be marked



PatternsPatterns of of weaknessweakness



MuscleMuscle weaknessweakness maymay cause cause otherother
featuresfeatures

•• HighHigh--archedarched palatepalate
•• Joint Joint deformitiesdeformities
•• Flat or Flat or deformeddeformed chestchest
•• BreathingBreathing difficultiesdifficulties
•• ScoliosisScoliosis



MyotubularMyotubular myopathymyopathy is not is not thoughtthought
to to influenceinfluence

•• BrainBrain
•• HeartHeart
•• SmoothSmooth musclemuscle
•• LungsLungs (at (at leastleast not to not to beginbegin with)with)
•• NervesNerves (at (at leastleast not to not to beginbegin with)with)



Modes of Modes of inheritanceinheritance

•• XX--linkedlinked –– affectedaffected boysboys havehave inheritedinherited faultyfaulty
genegene fromfrom usuallyusually unaffectedunaffected MotherMother

•• Recessive Recessive –– faultyfaulty gene from gene from bothboth unaffectedunaffected
parentsparents

•• Dominant Dominant –– faultyfaulty gene from gene from oneone affectedaffected
parentparent



•• In real life, In real life, manymany patients are the patients are the onlyonly
affectedaffected person in person in theirtheir familyfamily, and it , and it maymay
be be difficultdifficult to be to be certaincertain aboutabout the mode of the mode of 
inheritanceinheritance, , unlessunless the the causativecausative mutation mutation 
has has beenbeen identifiedidentified

•• GeneticGenetic counsellingcounselling shouldshould be be offeredoffered



GeneticGenetic counsellingcounselling in in XX--linkedlinked MTMMTM

•• MostMost mothersmothers of of affectedaffected boys are boys are carrierscarriers
•• CarrierCarrier status status cancan be be examinedexamined by by 

mutation mutation detectiondetection
•• MutationMutation--basedbased prenatal diagnosis prenatal diagnosis offeredoffered

alsoalso wherewhere carriercarrier status is not status is not verifiedverified
((mosaicismmosaicism))

•• VariabilityVariability eveneven withinwithin familiesfamilies



-

Female carriers of the XFemale carriers of the X--linked formlinked form

•• RecurrentRecurrent miscarriagesmiscarriages, , malemale stillbirthsstillbirths
•• MostMost carrierscarriers are are symptomsymptom--freefree
•• SomeSome havehave minor minor weaknessweakness
•• A A minorityminority show show overtovert musclemuscle diseasedisease



NoNo--oneone to to blameblame for for carryingcarrying
faultyfaulty genegene



AutosomalAutosomal ((nonnon--XX--linkedlinked) forms) forms
(dominant or recessive)(dominant or recessive)

••Genes Genes beingbeing identifiedidentified

••ClinicallyClinically usuallyusually mildermilder, , 
variabilityvariability beingbeing defineddefined



DynaminDynamin--22--related related formform
•• DominantDominant inheritanceinheritance, , moremore thanthan 10 10 familiesfamilies knownknown
•• OnsetOnset in in adolescenceadolescence oror earlyearly adulthoodadulthood
•• Pain on Pain on exerciseexercise maymay bebe firstfirst symptomsymptom
•• DroopingDrooping eyelidseyelids. . EyeEye movementsmovements maymay bebe normalnormal
•• DistalDistal ((peripheralperipheral) ) weaknessweakness and and contracturescontractures
•• SpecialSpecial feature of feature of musclemuscle biopsybiopsy: : radialradial strandsstrands

BitounBitoun et et alal 2005, 2005, FischerFischer et et alal 2006, 2006, SchesslSchessl et et alal 20072007



AmphiphysinAmphiphysin 2 (BIN 1)2 (BIN 1)--related related formform

•• RecessiveRecessive inheritanceinheritance, 3 , 3 familiesfamilies
•• InbornInborn oror childhoodchildhood onsetonset
•• ProximalProximal weaknessweakness
•• VeryVery variablevariable severityseverity

NicotNicot et et alal, in , in presspress



Care of persons with Care of persons with 
myotubularmyotubular//centronuclearcentronuclear

myopathymyopathy

MultidisciplinaryMultidisciplinary team team workwork



All All requirerequire physiotherapyphysiotherapy

•• MaintainMaintain musclemuscle strengthstrength
•• MaintainMaintain rangesranges of of movementmovement
•• MaintainMaintain mobilitymobility
•• PreventPrevent scoliosisscoliosis and back painand back pain
•• MaintainMaintain breathingbreathing, assist , assist coughingcoughing
•• MaintainMaintain independenceindependence in in activitiesactivities of of dailydaily

livingliving



Main Main issueissue

BreathingBreathing



BreathingBreathing: : preventingpreventing problemsproblems

•• TreatmentTreatment for for swallowingswallowing difficultiesdifficulties
•• ChestChest physiotherapyphysiotherapy, , assistedassisted coughingcoughing
•• No smokingNo smoking
•• VigorousVigorous treatmenttreatment of of infectionsinfections



BreathingBreathing: : AssessmentAssessment!!

•• Regular Regular assessmentassessment neededneeded
((vitalographyvitalography))

•• MoreMore detaileddetailed assessmentassessment ifif lunglung volumevolume
smallersmaller thanthan 60 % of normal  60 % of normal  
((polysomnographypolysomnography))



Look out for symptoms of Look out for symptoms of tootoo
shallowshallow breathingbreathing

•• HeadacheHeadache
•• NauseaNausea
•• DrowsinessDrowsiness
•• DifficultyDifficulty getting getting 

goinggoing
•• DonDon’’tt wantwant

breakfastbreakfast

•• Drop in Drop in energyenergy levelslevels
and and concentrationconcentration

•• Bad Bad moodmood
•• FrequentFrequent nightnight--timetime

awakeningsawakenings
•• NightmaresNightmares
•• Night Night sweatingsweating



UseUse of of mechanicalmechanical aidsaids

••To To maintainmaintain qualityquality of lifeof life
••To To maintainmaintain independenceindependence



MechanicalMechanical aidsaids

••SomeSome maymay needneed mechanicalmechanical
ventilation, ventilation, usuallyusually by maskby mask

•• SomeSome maymay requirerequire a a wheelchairwheelchair



SurgerySurgery

••To To preventprevent severesevere scoliosisscoliosis damagingdamaging
breathingbreathing

••OtherOther surgerysurgery onlyonly ifif reallyreally necessarynecessary
••AnaesthesiaAnaesthesia carefullycarefully administeredadministered
•• ImmediateImmediate postoperative postoperative mobilisationmobilisation

with the with the helphelp of a of a physiotherapistphysiotherapist



OccupationOccupation

•• Free from Free from physicalphysical strainstrain
•• Free from Free from tobaccotobacco smokesmoke and and otherother

toxictoxic agentsagents
•• Free from high risk of Free from high risk of infectioninfection



PregnancyPregnancy andand deliverydelivery

••CarefulCareful management and management and planningplanning

••NeurologistNeurologist, , obstetricianobstetrician and and 
anesthesiologistanesthesiologist workingworking togethertogether



ThankThank youyou!!


