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Definition : Neuromuscular diseases in children
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NMD with an early beginning-##2JL AR 8 5 B p =4

Congenital Myopathy-CMD

ﬁ‘:itiﬂ&ﬁﬂ%_




NMD: New Therapies and Hopes (NMD: #HIGIT )

® For DMD (MtRWEFAR)
= Steroids-ZS &l [iF
= Pé&indopril 2 mg/day preventive-12 il &5k
2mg 355 W F IR AR 22 35 7]
= effect of cardiomyopathy-:C» LI 52 0H
= Exons skipping-7F 2. T BKER  (buboc b Am Heart 1. 2007 Sep;154(3):596-602)

Duchenne Muscular Dystrophy
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DMD et corticostéroides (CS): utilisation réepandue
efficacité demontrée sur la force musculaire
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New treatments-#rigJ7T
Does the efficacy clinically meaningful ?
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Lancei Neurol. 2014 Oct;13(10):987-86. doi: 10.1016/51474-4422(14)70195-4. Epub 2014 Sep 7.

Safety and efficacy of drisapersen for the treatment of Duchenne muscular dystrophy (DEMAND I1): an A I ( —é—'—‘ | ) D M D
exploratory, randomised, placebo-controlled phase 2 study. ta u re n ,/\j gg

Voit T', Topaloglu H?, Straub V2, Muntani F*, Deconinck N5, Campion G, De Kimpe 5., Eagle M*, Guglieri M®, Hood 57, Liefaard L®, Lourbakos A®,

Morgan A?, Nakielny J7, Quarcoo N7, Ricatii V*, Rolfe K, Servais L'®, Wardell C'', Wilson R'2, Wright P13, Kraus JE™, W i t h a Sto p COd O n - ég JJ: Ll:z—'_"

# Author information

Abstract E—%

BACKGROUND: Duchenne muscular dystrophy is caused by dystrophin deficiency and muscle deterioration and preferentially affects boys.
Antisense-cligonucleotide-induced exon skipping allows synthesis of partially functional dystrophin. We investigated the efficacy and safety of
drisapersen, a 2'-0-methyl-phosphorothioate antisense oligonucleotide, given for 48 weeks.

METHODS: In this exploratory, double-blind, placebo-controlled study we recruited male patients (25 years of age; time to rise from floor <7 s)
with Duchenne muscular dystrophy from 13 specialist centres in nine countries between Sept 1, 2010, and Sept 12, 2012. By use of a
computer-generated randomisation sequence, we randomly allocated patients (2:2:1:1; block size of six; no stratification) to drisapersen 6
mg/kg or placebo, each given subcutaneously and either continuously (once weekly) or intermittently (nine doses over 10 weeks). The primary
endpoint was change in 6-min walk distance (BMWD) at week 25 in patients in the intention-to-treat population for whom data were available. °
Safety assessments included renal, hepatic, and haematological monitoring and recording of adverse events. This trial is registered with
ClinicalTrials.gov, number NCT01153932.

E
FINDINGS: We recruited 53 pafients: 18 were given continuous drisapersen, 17 were given intermittent drisapersen, and 18 were given §
placebo (continuous and intermittent groups combined). At week 25, mean MWD had increased by 31-5 m (SE 9-8) from baseline for i ot 7 ) 0, - :
continuous drisapersen, with a mean difference in change from baseline of 35:09 m (95% Cl 7-59 to 62-60; p=0-014) versus placebo. We : i s :_. .“J
recorded no difference in MWD changes from baseline between intermittent drisapersen (mean change -0+1 [SE 10-3]) and placebo (mean g 78 % pr———
£
g

difference 3-51 m [-24-34 fo 31-35]) at week 25. The most common adverse events in drisapersen-treated patients were injection-site
reactions (14 patients given continuous drisapersen, 15 patients given intermittent drisapersen, and six given placebo) and renal events (13
for continuous drisapersen, 12 for intermittent drisapersen, and seven for placebo), most of which were subclinical proteinuria. None of the
serious adverse events reported (one for continuous, two for intermittent, and two for placebo) resulted in withdrawal from the study.

© Wam

W 10, 10, 20 mgihg (N+28)
INTERPRETATION: Continuous drisapersen resulted in some benefit in BMWD versus placebo at week 25. The safely findings are similar to © Pacebo (N=22)

those from previous studies. Ambulation improvements in this young population with early-stage Duchenne muscular dystrophy are A%

encouraging but need o be confirmed in larger studies. Baselioe & 12 " R » 3 @ 4

Tume (weeoks)
FIGURE 3. Mean change in 6MWD from baseline to week 48 in

Drisapersen Exon skipping 51 the <350 meters MWD subgroup.




Need for a longitudinal and multidisciplinary follow up

coordinated by a PMR Physician-PMREAEEB L HERBE K
WAZERRNZS

PREVENTION

Paediatric PMR

—iptags - o=k Secondary damage / \

B«

ST rigs Orthopedic, cutaneous : A
T \j:'|: ‘f' ! ! Re « education » Rehabilitat
Bk, HATHAAE social complications .... CHLIAS ) ( Bgagl;a'on
CURE-57F Tertiary damage- =2 415

Compensatory movements

-Orthopedic treatment (cast)-& or postures used by the

FHETT (A7) | patient because of the
- Surgery (spinal fusion, ankle primary damage-Ih—%
arthrodesis)-#M I FR CEMERG ek e Az
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PMR Physician
Diagnosis, prevention and treatment of secondary damages

caused by the disease (PMRE4:: S KGRI ZE. T+
T K36 9T )

__— Physical theraplst

Educational

Psychomotor therapist
\. <
- Speech Therapist

Occupatlonal therapist .

— Psychologlst




Specificities of PMR Consultation

PMRHIZZE R

First sentence of the consultation-=12 85— 5. 2%

“What are you waiting for from us ? What do you need”
CARBBNBRITIX BRI 47 HRBREH4? )

Taking into account
CSSED

= Health Status-{i# 5k
= Activity limitation-1f3/) 52 R

= Environmental and personal factor-3A35% &~ A K 2

Health Status

Recreational
Social

ersona
P

A child with NMD is above all A CHILD and THE CHILD of
his/her parents-ihz L s 8 7 It 5 E ek ) R B E I R ST A Y

PAL 7 ISR . AR LU e

Dr Vuillerot Carole
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Evaluation scales are for the PMR physician the
stethoscope for the cardiologist-1£{H &3 % T PMRZEA: 3k
PR 1288 T ERRHE A —HF E 2

Interests of the evaluation and outcome
measures in NMD -NMDFJPHEE R RE R

m For an optimal Clinical follow up -i& ks vz

= To Define realistic goal of managment with
patient, family and professionnal-migim A, 55 stk
A FOFBLSE B ARHI X 4

= To prepare important step of the disease ( the lost
of ability to walk for example vuillerot et al 2009 )- %27
W EERI G E MM - ELANASBEE I

= To measure efficacy of treatment during clinical
trialSyr e i pRist s o 197 2%




Evaluation -4
A tool to discuss with patient and family about the evolution of

the disease in order to prepare important step — o] 5iE AFIZR
EeERINHEENNTLTE , " EERNHEMES

MFM de Etienne C.
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Need for valid, reliable and responsive tools
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Fig 6.—Composite functional decline in group.

Allsop KG, Ziter FA. Loss of strength and functional decline in
Duchenne's dystrophy. Arch Neurol 1981; 38: 406—11.

Table 2  Slopes of change in patients with >>6 months’ follow-up
SMA Type 3 SMA Type 3
Variable SMA Type 2 All Ages 10—15y
Participants 12 19 10
Age (y) 9.67+3.24 (5.75—16) 21.154-14.14 (8—20) 12.6+1.9 (10—14.58)
Follow-up (mo) 37+20 18.5+14 22+19
D1 score
Slope (points/y) —0.18+0.90 —1.95+6.98 —6.22+6.59
SRM 0.2 0.28 0.94
D2 score
Slope (points/y) —3.25+2.52 0.71+3.73 —0.72+2.69
SRM 1.29 0.19 0.27
D3 score
Slope (points/y) 1.93+3.81 —0.13+4.53 —0.52+4.41
SRM 0.51 0.03 0.12
Total score
Slope (points/fy) —0.86+1.45% —0.55+3.99" —2.91+£3.33%
SRM 0.6 0.14 0.87
NOTE. Values are n, mean = SD (range), mean = SD, or as otherwise indicated.
* Significant changes, SRM>0.6.
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Fig 2 Change in MFM D2 subscore according to age in 14 patients

with SMA type 2.

Vuillerot C et al. Responsiveness of the Motor Function Meg

Patients with Spinal Muscular Atrophy

Arch Phys Med Rehabil 2013 Aug;94(8):1555-61



http://www.ncbi.nlm.nih.gov/pubmed/23380348

Classical Orthopedic complications in patients with NMD

MENRABRIREAGFIRTT A

= Scoliosis- B Y
» Hip luxations- i <5 i [
= Contractures ++++-ZE45 & ZE 4 FE 5

= All joints are potenti\allﬁyjnvolved : ankles, hip, knees, elbows, shoulders,
wristetc ... (rERTHACARIRE: i B8 . B B XSS

More than degrees, think about consequences in term of

(AREBHGEE, WBFUTHRAEEBAFSR)
¥ F#nction: walk, hand manipulation, sitting position, ability to wear
shoes etc ...

= Symptoms : pain, cutaneous
ﬁ[“:){ﬁ: %%’ EZH’E

« Quality of life

AERE




A better knowledge of natural history of the diseases help preventing
evolution of orthopedic complications

T ZER I B R K R 2 B T R & BHRE B — B3 RAE
- Some patients are more affected by contractures than others
(DMD, Col6RD)-— &k N AR T HAth K K 1 & T2 B 52 2 2546 K R A R

- Weakness varies from one muscle to another-ﬂwﬂﬁ’%jﬂﬁﬁzmM%—
H UL BB S 3 B AL ©

Duchenne and Emery-Dreifuss Limb Girdle Facioscapulo-
Becker Types Type Type humeral Type

Oeulopharyngeal
Type

Main areas of muscle weakness in different types of dystrophy

- Always an improvement of contractures after the loss of ability to
walk-177E fe S RAT AT 43 2848 (1% DLtk — 5 %Ak

- Help defining the objectives of PMR management and follow up-
T B € PMRE B A EE 7 1Y H b5




Disease ? (J&JH? )
What type of orthopedic deformation is

the most important to prevent in this disease ?
X IX P > Ui v B 1 T S T BT ) e e
efta?



Bushby K et al. Diagnosis and management of Duchenne muscular dystrophy,
part 1. diagnosis, and pharmalogical and psychosocial management. Lancet
Neurol 2010, 9:77-93 Lancet Neurol 2010, 9: 177-89




Disease ? (J&JH? )
What type of orthopedic deformation is
the most important to prevent in this disease ?
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Orthopedic managment-g &5

Muscle Weakness, Immobility-JLE /7. WEshEE 1 T %

\ 4

CONTRACTURES-Z& %5




Orthopedic managment-& &5 3#

Harmonious growth is performed by an adequate traction of
different balanced muscles on bones-& & #5184 K15 i
T B AR5 77, M| J1RA WA R LA
B AT LA = A
2 consequences in NMDs-2ff145 &

= Muscle Weakness (JLTG /1)

= Immobility (VEZIEE I N EF)
The best compromise between: b i i i v Fpiz:
- The largest possible mobilization for-gx e %) s

= Keeping a good trophic status-ffiiF K {7 77

= Decreasing pain associated with contractures -Z=4g 2= {H i Ji /> 45 I
= Osteoporosis-& Jfi B FAE

= Immobilization in good position to-frf K 471 [& 8 47
= Avoid retractions- i & 4 4
= Prevent deformities- 77 W 1




Orthopedic deformities-& %l

= Immobility with joints consequences

(&8N N FESFERRTT A

m Muscle imbalances around the joint :
(R ] FE WURE L AP
= Hamstring/4ceps : Knee flexum
Qi EEIV U P SN &) )
= Triceps/Tibialis anterios: Varus Equinus
INBR = SRR B AT By i P 2
= Tensor fascia Latae muscle /hip abductor: frog
leg position

C R s sk WL 2 e LR L. e =Ar)
» Installation-Ft &

w Variability caused by different disease and retractil
otential

P
CAN [R5 o3 AL R 4 5 35010 25 28 14 )
= +++ Duchenne-#t [G+++
= Congenital Muscular Dystrophy-5& &V LUE 7545 B




PASSIVE PHYSICAL THERAPY (#3114 IGT)

m Passive Mobilizations-igzy 5wz
= All joints-4
= Complete range of motion
(el Hs)D
= Short hand taking
= ++ Spinal Deformities

(++ 3R )

= Stretching-Z={H!
=« +++ Hip, Trunk for non ambulant-. §%-T-, T_Iﬁ?rﬁﬁﬁ%%
= ++++ Foot, Knees for ambulant- & B B 55, "IATER BE
= Don’t forget upper limb before and after loss of ability to walk
(ArEDIReRA A RS T EBD
= Carefully because of hypotonia and pain succeptibility-J & L7k 7 {Ik T &%
PR U B




ACTIVE PHYSICAL TH E RAPY EXERCICE AEROBIE VS EXERCICE ANAEROBIE
fﬁj B@%@%ﬁﬁ Aug_kic ‘, (An_ac ?_Lic. . Aerofbic exercises

Oxygen ( Anti oxygen . 2)
Consider adapted physical activity as a way of life p—— Z‘, suan Midsinks oy (\
)I%: —[’J% ;ﬁﬂ%)ﬁ E/‘J ’fZIK .ﬁ% Yﬁ Z‘j] \—i/l 52@5?% E(] —‘T‘ZILB éj\ ¥ ,i‘sh:‘:f:—',‘:n:' 1 ( - Release Jecs caergy gt‘:‘r’:sl‘:zsl:::smcllzcnng
= Spending time, creating the need ., 2 =g
S — > - == ~ froduces carbon B B
F 9L TERSiE), BERE> e e
Imagine the possibilities and access Y Yy N R
8 g 2 Hﬂp . NN NI = Cliaosi compleely 5 _Gh-f'“’; -4 Absence of oxygen )
AR SR e e TS BT HL 55 711 2256 A ] ¥ s Sron curetion | 01|
= Diversified practices = social role @J - & Develops force |
. > T N N~ L urns calories even
M E T R #E 2 A SRECS b 2 1) 3 B % o when the body s at rest

Set clear rules and realistic goals 25 H T T BB B AR U A1 SEFR Y H b
= Paliative treatment # curative - fR 577697 (ZWIRTT) # BIT
= Fight against the progression of the disease#gain in strength - ZE 285757 ik £ 1Y 58 /) &
Stabilize and improve function with consequences in terms of autonomy - H F2£:805% 1697 3 H.
105 DRI
= Raised in progressive load — ZHT8 01z 5 & K2 8h5mE

Program and personalized adjustments - iz J5 ZE AN AL () 1 2
= Dynamic and concentric work - B3 & 5] 0 K13z 3l
= Low initial intensity (balneotherapy <active aid <weight against <resistance) — {E32E FFi8 (JKJ7
BE<iDBNEBN<inE H<iFAN)
High frequency (3 times / week with a day off between) — S (3R/[E fRX1X)
Oriented on the important functions to be preserved (equilibrium, walking, transfers, turning)

EFFEMIIEE CPT. PAT. FR A D




ACTIVE PHYSICAL THERAPY
EIHIYEIRIT

= Regular Evaluations toward a progressive autonomisation of the patient - &1 5 2 it 25 4k Z i 2 B 1

when the body is at rest

s
= Progressive Demedicalisation with warnings EXERCICE AEROBIE VS EXERCICE ANAEROBIE
jﬁ@b@@bﬁﬁ* B‘J‘E&%Qﬁ Aerobic B Anaeroh Aerobic exercises

. . . . . - erobic i qerobic
Attj:antion to exercises gf high intensity or duration b 3 i ok [EPreick e o \
= = R 1 B S ] o L, [

- = Onygen presen - Oxygen absent \
Attention to overuse syndrome R Foy = Develops stamina :
PER B SRR i rr Ry

= 1 or 2898kT ‘\.,. ﬁf::s'_ ((,T.'Jf“' as y
Recognize the threshold of fatigue not to be crossed " e, et = 3
A AN yn.m \Y N \\ gm a' ."“.‘;L:ﬂl.
SRS I IR, A R IRt ifns” [ Ancamile S
ke elely | - ﬂ‘,‘.‘,:,,"‘:f.f_ - » High intensity ‘%”
= Ocewrs in mibdondeig | - » Short durati
J Ou-n. By e B De‘:lelo:s for:: \\%
@ 0‘ = Burns calories even




Physical activity as efficient on strength loss,
fatigability, pain, quality of life ....

“Recent studies have reported that progressive resistance strengthening
programs for lower extremities are feasible, safe, beneficial, and improve
exercise intolerance and undue fatigue in patients with NMD ...... can improve
walking function, activities of daily living, and subjective perception of pain
and fatigue In patients”

CMT [Tajima F Brain 2016] [El Mhandi L 2003]
DMD [de groot 2015] [Jansen M 2013]
FSHD [Andersen G 2015]

Neurorehabil Neural Repair. 2013 Nov-Dec;27(8).816-27. doi: 10.1177/1545568313456326. Epub 2013 Jul 24,

Assisted bicycle training delays functional deterioration in boys with duchenne muscular dystrophy: the
randomized controlled trial "no use is disuse".

Jansen M', van Alfen N, Geurts AC, de Groot 1.

@ Author information 49

Abstract £

BACKGROUND: Physical training might delay the functional deterioration caused by disuse in boys with Duchenne muscular dystrophy (DMD). The R

“No Use Is Disuse" study is the first explorative, randomized controlled trial in boys with DMD to examine whether assisted bicycle training is ¥

feasible, safe, and beneficial. -.;:.‘

METHODS: Ambulatory and recently wheelchair-dependent boys with DMD were allocated to the intervention or control group. The intervention 2 29
-

group received assisted bicycle training of the legs and arms during 24 weeks. The control group received the same training after a waiting period
of 24 weeks. The primary study outcomes were the Motor Function Measure (MFM) and the Assisted 6-Minute Cycling Test (A6MCT). Group
differences were examined by an analysis of covariance. 14

RESULTS: Thirty boys (mean age 10.5 + 2.6 years, 18 ambulant and 12 wheelchair-dependent) were allocated to the intervention (n = 17) or the

control (n = 13} group. All boys in the intervention group (except one) completed the training. After 24 weeks, the total MFM score remained stable
in the intervention group, whereas it had significantly decreased in the control group (A = 4.9, 95% confidence interval = 2.2-7.6). No significant 0 -
group differences were found for the ABMCT. No serious adverse events were observed. 1 4 7 10 13 16 19 22 25 28 31 34 17 40 43 46 49 52 55 S8 61 64 67 70

CONCLUSIONS: Our results suggest that assisted bicycle training of the legs and arms is feasible and safe for both ambulant and wheelchair- Sessions
dependent children and may decline the deterioration due to disuse. Progressive deterioration, however, may compromise the design of trials for

[El Mhandi L 2003]




Physical activity as efficient on strength loss,

fatigability, pain, quality of life .... xRS, &
BIRGRGL FORNATE R BB IES

BT TR AE AT HY B0 T IR R 3 it sy rvi 2 vl AT, 2221y,
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CMT [Tajima F Brain 2016] [El Mhandi L 2003]

DMD [de groot 2015] [Jansen M 2013]

FSHD [Andersen G 2015]

Neurorehabil Neural Repair. 2013 Nov-Dec;27(8).816-27. doi: 10.1177/1545568313456326. Epub 2013 Jul 24,

Assisted bicycle training delays functional deterioration in boys with duchenne muscular dystrophy: the
randomized controlled trial "no use is disuse".

Jansen M’, van Alfen N, Geurts AC, de Groot 1.

® Author information

Abstract

BACKGROUND: Physical training might delay the functional deterioration caused by disuse in boys with Duchenne muscular dystrophy (DMD). The
“No Use Is Disuse" study is the first explorative, randomized controlled trial in boys with DMD to examine whether assisted bicycle training is
feasible, safe, and beneficial.

METHODS: Ambulatory and recently wheelchair-dependent boys with DMD were allocated to the intervention or control group. The intervention
group received assisted bicycle training of the legs and arms during 24 weeks. The control group received the same training after a waiting period
of 24 weeks. The primary study cutcomes were the Motor Function Measure (MFM) and the Assisted 6-Minute Cycling Test (AGMCT). Group
differences were examined by an analysis of covariance.

RESULTS: Thirty boys (mean age 10.5 + 2.6 years, 18 ambulant and 12 wheelchair-dependent) were allocated to the intervention (n = 17) or the
control (n = 13) group. All boys in the intervention group (except one) completed the training. After 24 weeks, the total MFM score remained stable
in the intervention group, whereas it had significantly decreased in the control group (A = 4.9, 95% confidence interval = 2.2-7.6). No significant b

group differences were found for the AGBMCT. No serious adverse events were observed. 1 4 7 10 13 16 19 22 25 28 31 34 37 40 4) 46 49 52 55 S5 61 64 67 70

CONCLUSIONS: Our results suggest that assisted bicycle training of the legs and arms is feasible and safe for both ambulant and wheelchair- Sessions
dependent children and may decline the deterioration due to disuse. Progressive deterioration, however, may compromise the design of trials for
DMD.

[El Mhandi L 2003]



Braces-4i.E

Progressively function of age and disease progression

CORRLAE 28 3 R AT RLPTRT L 1 L1 L T S T A v )
Objectives- H Fr
— Installation patient comfort-{ii 524 &7 &
~ Orthopedic prevention : splint-Ti [ Z845. 2 B

- %gnction Improvement : FAO (Foot ankle orthesis)-DRe i Bhas H . BREHE

Preventing deformities with functional consequences
Preservation Walking, sitting Station, FRE of Conduct, dressing ..

W YRETE IR S TSI, ANORFFATAE . ALEE. FREAT N,

i}
Y
48

All joints could be concerned by braces :Foot, Arms and wrists
Hips and pelvis, Spine

PR AT LB e I SOR R 28Ry TE . Pl . 57
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SPLINT

Use and tolerability of a side pole orthosis in preventing deformation
In the frontal plane of the children foot with neurological disorders

X H: B SRR % A5 P R it 52 1 44 22 JUL PR % 1) S8 3 PR T A2 R
BURTH A EZRMEN

[Delvert 2016 J of ISPO]




Risk of hip luxation and contractures

m Adequate position of lower limb during lying position (EMyE T~
JECH) R AR IR 80O

Avoid frog leg position : contractures in TFL et anterior luxation
of the hip-ifuid: 20k hr . FE AR ULZE4E, i 5CT5 R0 s

=» Severe consequences in terms of Sitting position, Pain and
quality of life- S8k Y. AiE &5 7 T 1™ & f5 R




Standing position for non ambulant patients

AT E T HE I B I uh SL4ERF

= Advantages-{ft &

mOrthopedic deformities : Prevention of
hip luxation ? Stretching-& &% 5. T
ik SRR DA L

mPreventing osteoporosis [Glickman,
Geigle and Paleg, 2010] {Pin, 2007]- 7}
BB SE

mEffects on pulmonary function and
digestion-5Z i fifi Ty REAVH AL T e
mBetter Social position to improve
interraction with others .... 58 i HThREA
(VAN IR S eV e s | AN Etab




Standing position for non ambulant patients

AT E T HE I B I uh SL4ERF

more frequent standing/loading several times
per day may be more osteog\enic than less
frequent-%; % 22wl B 7 B 2 Rl DB R AL
for standing in children has given further
clarification of the best evidence for standing
duration and frequency (Paleg, Smith, &
Glickman, 2013)-%§ T~ ) L 2 u5 37 i s [A] R 2R
C&A R B R
five days per week is necessary.-— il TL.i 2 H
WELH
During each standing session-4: {3k 37 v 22 5k
= a minimum of 60 minutes to affect bone
density and hip stability.-&5 7K 22 /60434
LA b1 R 52 i i i AR A OR 19 IR AR E
= a minimum of 45 minutes to improve Range
of motion in the lower extremities, -4 37.45
orpha] DA T o< B TE B
= while spasticity reduction may occur with
as little as 30 minutes per session of
standing- £ A8 ek /D = ZE AR IR &2 /D 55373047

B
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¥ § ; &Hi%
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Orthopedic lower limbs surgery ? | B EFEAR

Ambulant Patients : Rare indications of orthopedic management

to avoid premature loss of ambulation-m] 2547 i) B 2 . ﬁEULKEI’J
BRI A T AT A DU 4 TEE’J%% AT e

Promote Casts instead of foot surgery-sewsrrsm e /e s asFA

The results of this pilot study suggest that serial casting of the TAs can be considered in DMD patients with moderate TA
contractures and in whom there are no significant iliotibial band (1TB) tightness, although this intervention is probably not as
effective as surgery in maintaining long-term TA range

Main M1, Mercuri E, Haliloglu G, Baker R, Kinali M, Muntoni F. Serial casting of the ankles in Duchenne muscular dystrophy:
can it be an alternative to surgery? Neuromuscul Disord. 2007 Mar;17(3):227-30. Epub 2007 Feb 15.

Glanzman AM1, Flickinger JM, Dholakia KH, Bdinemann CG, Finkel RS. . Serial casting for the management of ankle
contracture in Duchenne muscular dystrophy. Pediatr Phys Ther. 2011 Fall;23(3):275-9

Discouraging Long term effect-kmusri e

Hip and ankle surgery can release contractures. In the knees, surgery should be restricted to cases with knee flessum greater than
30< The best results are obtained with extensive m. tensor fascia lata tenectomy and posterior tibial tendon transfer. Achilles
tendon tenotomy results in better recovery of dorsal flexion. Surgery is indicated when contractures are severe and the patient is
no longer able to walk. The aim should not be to continue walking but to release contractures, so that the patient can continue
assisted upright positioning as long as possible. Especially in cases of asymmetric contractures, surgery can help slow the
progression of scoliosis.

Griffet J, Decrocq L, Rauscent H, Richelme C, Fournier M. Lower extremity surgery in muscular dystrophy.
Orthop Traumatol Surg Res. 2011 Oct;97(6):634-8
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Lower limbs surgeries : Rarely

FRFER: b

Non ambulant patients : Sometimes-ASfEAT & FEH . AN

Prevention +++ to avoid Pelvis Obliquity GE4& &AL
, hip luxation (#E=xF i) and difficulties for sitting
pOS|t|on (AR 22 2 43 PR 7 )

Pelvis obliquity- % i &}

= Low Origin &5

= Contractures of add
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A
uctors, Fascia Lata Tensors- P4 WS A% [ 55 st ok AL 25
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= Both origins +++4
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Foot surgery for non ambulant patients

with NMD: almost never
E&M%%%Kﬁ%ﬁ%%%%ﬁﬁ/@%ﬁﬁ%: JUF#

Controverse : Faut-il opérer
les pieds dans la dystrophie
musculaire Duchenne

Very carrefully-21%

-Because no evidence in
de Boulogne ? international littérature on lonf term
- CONM, B WIEART benefice after surgery in term of
comfort, pain and quality of life
Introduction AT B XS AR AR 5 A S an T 42 ik &Y
; i-iﬁé{j, CACE PR AN v A T SR = 1 L B
<A

-Recurrence +++-Jx & H 0

Les principales préoccupations médicales face a
un enfant ayant une dystrophie musculaire ‘,'
congénitale de Duchenne de Boulogne (DDB)
sont la dégradation de la fonction cardio-respi-
ratoire et I'apparntion puis I'aggravation d'une
déformation du rachis. Cependant, les défor-
mations des membres inférieurs et particuligre-
ment des pieds, avec un équin et des compo-
santes plus ou moins importantes de varus et
d’adduction [1, 2], sont intriquées avec |a perte
progressive de la marche (fig. 1). Les indications
et modalités thérapeutiques des déformations
des pieds ne sont pas consensuelies. Philippe
Wicart expose des éléments en faveur du trai-
tement chirurgical des déformations des pieds
alors que Vincent Cunin argumente 'inverse.

Arguments en faveur
de la chirurgie

Il existe des indications 3 I chirurgie des défor- Fig. 1: Déformation typique des membres infé-
mations des pieds dans la dystrophie musculaire  rieurs chez un enfant agé de 8 ans venant de
congénitale de DDB. Au préalable, il convient ~ perdre la marche.

d’avoir établi le diagnostic avec certitude.




Spine deformities : Neurological scoliosis
BHRE: MRS Em N

- Early beginning in infancy (SMA, DMC)
IR )Lk B4 (SMA,DMC)
- Continue to worsened even after puberty
TR G SR sBL
- Consequences in term of pulmonary function
2 P EUH DR RS
- Consequences in term of sitting position, comfort, and pain
A I AA LS, &7 IR AN ™ A K I




Disease progression and effect of spine deformation

BRI A A B T 2 B RS

Dy Med Child Meural. 2008 Jun;45(67:513-5.

Management of scoliosis in Duchenne muscular dystrophy: a large 10-year retrospective study.
Kinali b, Messina 5, Mercuri E, Lehovsky J, Edde G, Manzur A% Muntoni F

Department of Paediatrics, Dubowitz Meuromuscular Centre, Hammersmith Hospital Campus, Imperial College London, UK.

DMD: 75 a90% before steroids 10, WSPINE
15 &a25% <30° | ""‘"‘:3,’7; Progression of spinal deformity in
Scoliosis- A1 4

% wheelchair-dependent patients with

= > 10°7£85/88 patients (97%) L Duchznne: inusculladr dvstrophy who are not
. treated with st
= >20°78/88 patients(89%) TR0 |
_ Eéhyio  CORONAL PLANE (SCOLIOSIS) AND SAGITTAL PLANE KYPHOSIS
= >30°7E 66/88patients (75%) Thi - LORDOSIS| DEFORMITY
B. T. Darmaz

Effect of Cortico steroids on scoliosis prognosis : 90% vs 20%
R AR ITE AN B & T R 2R

[Biggar WD et al. Neuromuscul Disord 2006]
[Manzur AY et al. Cochrane Database Syst Rev 2008] i S
[Moxley RT et al. J Child Neurol 2010]

ARTICLE ORIGINAL

AMYOTROPHIE SPINALE INFANTILE

* High prevalence in non ambulant SMA : ki

INFANTILE SPINAL MUSCULAR ATROPHY

98,5% des cas AND SCOLIOSIS
° E Z: ﬁlé}ﬁ o?i' H(]S MA%%‘ I:I:l ZEE_I%_EHE b3 73 PH. COSSON, L. MILADI, R. SERINGE, J. DUBOUSSET



Spinal deformities-F1Em

Thoraco lumbar Sagital deformities : reductibility, flexibility of the

deformities- i it SR A7 FPE A I . Al SR ek A ) 58
Lordosis: Contracture in paraspinal muscles

AT B HEST LR ZE 4

Kyphosis : Weakness in paraspinal muscles

Jaith: BHESS UL 1855




Spinal deformities-&1:

Neck Sagital deformity (i3 RA B )
Hyperextension (i {6

Even after spinal fusion ++ DMD C(HE§ 5 Rl& AR J5++ DMD )
Promote by weakness of hip extensor, neck flexor and extensor

CR 3 LR AR JULAT 25050 Jee e L e )

Prevention : promote sitting position against the back support
(s Bty B T 88




Trunk Brace ( JEF3Z58)

Garchois Brace
For SMA, CMD and CM

(i£ B FSMA, CMD and CM )

Prevention and treatment of neurological
scoliosis particularly for children with
respiratory distress and severe axial
hypotonia

(5 A ie 75 AP B VE B AR 0, 4 51 R 4E
B PR E @A AR A L AKe9 L&)
Advantages (£ ,&)
— Improve Function : transfers and installations
(Kt he: #HHBFRK)
~  Help maintaining flexibility (FFBh 4z X & M)
—  Prevent and improve prognosis of scoliosis
(TR Ao P& A AL AN SH TR )
—  No support on the chest [Morillon S 2007]
(ML %4 [Morillon S 2007] )
— Allow a chin and head support

(3T AL T BiAa K 30)




Garchois Brace

4 modules+ head and chin support (Plexidur®):
(4B SLAN R 2R 4% (Plexidur®) )
1 lumbo saccral posterior valve (du coccyx au éines des omoplates)
1EE a1 CANRE 2 ME)
2 ilio abdominal half-valves (2.8 RE¥5 1)
Support on iliac crest (¥ ##54)
Cover the abdominal muscle (& ZZAL)
Slightly go beyond the lower edge of the last rib
(LR TomMa T %)
Joined to the posterior valve by hinges (opening phenomenon as a
book) (ilit4x4k:E42 2|5 # (AT —4%) )
Take the basin and immobilized (B2 E <)
1 pre sternal support under the clavicule (1. %5 F AT X #)
No support on the chest allowing free mobility (BIEZBTE ¥
H H1iE30)
1 head and chin support CGLEEFIT # £ 4%)

Easy to set up (ZTFIRE)
Changeable during the growing

(EHATET)







Garchois Brace

No impact on respiratory function
(Less than 10%0)

RN ThEe e (4>F10% )

THE
SPINE
JOURNAL

The Spine Journal 9 (2009) 981-986
Clinical Study
Effects of scoliosis on respiratory muscle strength in patients

with neuromuscular disorders
Deniz Inal-Ince, PhD, PT**, Sema Savci, PhD, PT®, Hulya Arikan, PhD, PT¢,
Melda Saglam, MS, PT", Naciye Vardar-Yagli, MS, PT%, Meral Bosnak-Guclu, PhD, PT¢,
Deniz Dogru, MD"

“Department of Physical Therapy and Rehabilitation, Faculty of Health Sciences, Hacettepe University, 06100 Samanpazari, Ankara, Turkey
*Department of Paediatrics, Paediarric Pulmenology Unit, Faculty of Medicine, Hacettepe University, 06100 Sikhive, Samanpazari, Ankara, Turkey
Received 21 November 2008; revised 12 July 2009; accepted 26 August 2009

Disponible en ligne sur www.sciencedirect.com

“=.* ScienceDirect Armms
S ATCIiE PEVOIIE

Anmales de réadaptation et de médecine physique 50 (2007) 645-650
MASSON https//france.elsevier.com/direct! ANNRMP/

Article original

Impact du corset thoracique sur la fonction respiratoire
chez des enfants atteints de maladie neuromusculaire

Effect of thoracic bracing on lung function
in children with neuromuscular disease

S. Morillon®, C. Thumerelle®*, J.-M. Cuisset®, C. Santos®, R. Matran®, A. Deschildre®

* Unite de pneumologie et allergologie pédiatriques, hipital Jeanne-de-Flandre, 2, avemue Oscar-Lambret, CHRU de Lille, 59037 Lille cedex, France
® Service de newrologie pédiatrigue, hapital Salengro, CHRU de Lille, 59037 Lille cedex, France
“Service des exy ions foncti {les respiratoires, hopital . Flandre, 2, avenue Oscar-Lambret et hopital Calmette, CHRU de Lille,
39037 Lille cedex. France

Regu le 14 décembre 2006 ; accepté le 21 mars 2007




Cobb Angle

Preventive effect of Garchois Brace on scoliosis and
prognosis ( Garchois Brace Y& SaIFIELHFIFRE )

140

—— Bracing after the onset of scoliosis

---- Proactive bracing
—

100 120
1 1

80

40
|

20
|

[Catteruccia et al 2016
J Neurmuscul Disease]

Mean preoperative and postoperative Cobb
angle lower in the group 1 of proactively braced
than in group 2 or 3 (Anova p=0.03; Kruskall
Wallis test p=0.05).

CPIIARBIFNR 5 Cobb M 1F 33 ## 4H 1 I
gQHZSZéﬁs >(Asnovap 0.03: Kruskall Wallisfs:
Kip

Better surgical results were observed in patients

with a minor preoperative Cobb angle (r=0.92
p<0.0001). Moreover, major complications tend
to be less in the group 1 proactively braced.

(R i Cobbf /N i 5 5 m) WL 22 3 S A TR
25 (r=0.92p<0.0001) . A, Tsh¥%
%Qﬂlﬂﬁfﬁﬂ:ﬁfbﬁf)‘ )

Cobb angle before spine fusion
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Spinal Fusion ( RIS )

Classical

Need to wait until Bone Maturity (& &% 2|5 ik #)
Post access +/- anterior ()5 3t N+/—87)

SMA +++, DMC ++ DMD ++ (less with cortico steroids) and CM
(SMA +++, DMC ++ DMD ++ (V" F R/ X EBE) #=CM)




Pre operative traction by halo (K#aT#&3]) :

Images Pr Griffet — orthopédie Grenoble/ Dr Vialle Paris




Perspectives : use of growing rods allowing early surgery in case of early severe
scoliosis (R &: FIFRAE A A KBUAG = ZME)

SPIME Volime 36, Mumber 16, pp 1305-1311
D2011, Lippinoott Williams & Wilkins

Spine
DEFORMITY

Growing Rods for Scoliosis in Spinal Muscular
Atrophy

Structural Effects, Complications, and Hospital 5tays

Mark |. McElroy, M3,* Adam C. Shaner, BS,* Thamas O. Crawford, MD, T George H. Thompson, MD,#

Rishi V. Kadakia, B5,§ Behrooz A. Akbarnia, MD,§9 David L. Skaggs, MD,|| John B. Emans, MD,** and
Paul D. Sponseller, MD,*




Improve mobility to improve autonomy
( eE RIS EDNTE )

m Technical alds A% )

= Power wheelchair from 2 yo

CHLBhAE AT
m o+t




Tricky period:

A change in term of prognosis in many NMD
but still no cure and a lot of hopes (##FagadHs :

FSNMDIITRSHEFEWN | (BINEaRGZE  (NEREEE)

Thanks to orthopedic,
nutritional, cardiologic,
respiratory management

In terms of quantity of life

In terms of quality of life and
participation

( BTFE3IBE , BE7 , OMEFERE
12, BENEERENSS5 T EIYENE )

Michelle Eagle : Survival in Duchenne muscular dystrophy: improvements in
life expectancy since 1967 and the impact of home nocturnal ventilation

Percart Survival
A EEEEERER

& 0.3
g 02+ = Steroid therapy
0.1 wann No steroid therapy
= 0.0
I I I I I [
0.0 25 7.5 10.0 12,5 15.0
Number at risk Time (years)
|Stermdt Y | 63 ‘ 5 [ ‘ [
INo sleroi mpy| 21 ‘ [ [ l
. - .- W(l‘m
L ~+- Died post 1980 (n=33)
L \ ~+— Diecl in 19807's (v=68)
L 2 ~=- Died in 1970's (rv=49)
. ~»~ Died in 1960's (n=9)




Thank you for your attention
Carole.vuillerot@chu-lyon.fr




