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MbILIUHO/ CHb B C/YJaE C ACTHMM CO BTOPLIM W TPETBM TUNOM 3aBonesanys.
CruBaTenbHble KOHTPAKTYPbI, OT KOTOPbIX CTPaAAET NOUTH MONOBUHE NALMEHTOB
€O CuHanLHOM MblleuHOl aTpOdHeElH, uacTo NpoRBARIOTCA & NepUOaB
OTCYTCTBUA MaNUECKON AKTMBHOCTH 1 CYMTAIOTCA TPYAHOMI/IEUHMBIMM, ECAN
NaLMEHT CMbITHIBAET TPYAHOCTH ¢ OCYjecTBAEHMeM Goee 45% NOBCEAHEBHON
[AGATENBHOCTY. Y NOUTH MOOBMHBI NALMEHTOB KOHTPAKTYPb! PACCMATPMBAIOTCA B
KauecTse GaKTopa, BIMAIDILETO Ha UX HETPYAOCNOCOBHOCTS. Co BpemeHem
YBENUUNBAETCH HHTEHCHBHOCT M YaCTOTa GONEl, UTO BAMAET HA CHIKEHHE
3HaueHMA NOKa3aTenell KauecTsa Ku3HM. IIPU BCEX MCCAGAOBAHMAX CKOMMO3A
PEryIAPHO MCMONb3YIOTCA PEHTTEHOTPaMMBI NO3BOHOUHMKE. PeTPOCEKTUBHBIN
0630p PeHTTEHOMPaMM NOSEOHONHMKA BO BCHO AMHY OBHapysMn Npeobnajame
CKpHBARHMIA B IPABYI0 CTOPOHY TPYAHOTO OTAEAA 1 TPYAOMOACHMIHOTO OTAENa,

3 TaKKE MCKDUB/IEHNA NORCHUUHOTO OTAENA B NIEBYHO CTOPOHY.

Budor emewamenvemea

Hu 8 0AHOM MCCAIA0BaHMM GUIMOTEPANUA MM TPYACTEPANHA He
paccmaTpuBaloTcn & KauecTae obiueli TepanUH, X0TA B OAHOI HCTOPHM BoneaHi
KOHCTRTUDYETCR CROCOBHOCT AEBONKM CO CIMHNBHOM MblLUEuHOH aTpodHeit &
B03pacTe 20 MeCALLEB K OBYUEHMIO CAMOCTORTENILHOMY MCTIONB30BAHMIO
MHBA/MAHOTO KPEC/IA C 3NEKTPONPUBOAOM 33 WeCTb HeAenb. Takke OHa
NPOAEMOHCTPUPOBaNa NPOABUKEHUE B PasBUTUM CO BCemM Fpynnamu UHsenTapa
PpassuTUA BaTTeANA Ha NPOTAXEH MM NOCAEAYIOWMX WECTH MecALes. YTo KacaeTca
APYTVX BMA0B BMEWaTENECTE, B TPEX CEPUAX CAY4aes COAEPKMTCA OBCyaeHUE
WCRONb20BaHIA OPTEZ08 Ha KONEHHBIE CYCTaBb, NIOABIKKHA 1 CTOMbI B CAYYae C
NaLeNTaMM Co CMHanbHOl MbleuHO aTpodueii. Jsac (Evans) npeacrasnmer
AT MCTOpMt G0NeatM NaUmeToR (Tpoe U3 HitX NOTEPAAM CNIOCOBHOCTS X0AUTS),
KOTOPbIX NIEUMAM MOCAEAOBATENHBIM HA/IOKEHWEM TICOBLIX MIOBAZOK 1
BAMB/IEHYEM MNGCTAH 1 BCE ElLIE MOT/IM XOAHTS OT ABYX A NATH AET CIYCTA.
Tpariara (Granata) npeAcTasaner cems,  3aTem ABeHaAUATS MCTOpHIt BonesHu
NaL4EHTOR CO BTOPLIM THMOM CHAALHOH MblluENHOF aTpodui. Bee Boit
COCOBHI CaMOCTORTE/ISHO CTOATS C OPTEI0M KONEHHOT CYCTaBa, NOABIKKH 1
CTOMbI, 3 CeMb HaYUHAMCh NEPEABHTATECA NPH YC/IOBMN OKA33HWA MM MOMOLLY.
OTHOEHTENHO MCTOPMUECKOH KOHTPONHOM TPYMBI, Y TRYRNBI NaUMEHTOS,
KOTOPbIE MPOLIAM NeUEHME, MEHbLLIE NPORBARACA CKOMMO3. BOSMOKHO, rpynna
NaLeNToR, KoTOPbIE NPOWAM eveHme, Gbina Bonee CKOHHA K NOABBIEMXaM
6eapa.
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Consensus on Orthopedic Care and
Rehabilitation

Overview of Orthopedic Care and Rehabilitation
Strategies in Spinal Muscular Atrophy
Key Problems

Muscle weakness of varying severity limits motor function
of trunk and upper and lower extremities, resulting in con-
tracture formation, spinal deformity, limited mobility and
activities of daily living, and increased risk of pain, osteope-
nia, and fractures.

Key Evaluation Procedures

‘These include evaluating range of motion, strength, func-
tion, seating and mobility, orthotics, radiographs (spine and
other joints), and dual energy x-ray absorptiometry. The
value of these procedures varies by degree of functional
impairment.

Key Interventions

In nonsitters, nutritional support, posture management,
seating, contracture and pain management, therapy for
activities of daily living and assistive equipment, wheel-
chairs for mobility, limb_orthotics, and developmental
therapies are important. In sitters, wheelchair mobility,
contracture management, physical therapy, and occupa-
tional therapy are of highest value, with strong consider-
ations for spine and limb orthotics and spine surgery. In
walkers, the highest emphasis is on provision of physical
therapy, occupational therapy, and wheelchairfmobility,
although orthotics, scoliosis surgery, and pain manage-
ment figured prominently. In the United Kingdom and
some other European countries, chest physiotherapy is
often done by physical therapists.

Literature Review

Rehabilitation and Orthopedic Problems in Spinal
Muscular Atrophy
Literature review pertinent to these rehabilitation and ortho-
pedic concens reflects similar musculoskeletal and func-
tional problems to those presented in “Key Problems”. "%
Hip subluxation is a common comorbidity in patients with
spinal muscular atrophy.™* As patients with spinal muscular
atrophy age, there is a significantly higher prevalence of
kyphoscoliosis, difficulty coughing, joint contractures, and
voicelspeech problems in types 1 and 2. In type 3, there is also.
a significantly higher prevalence of fatigue and hypermobility
of the hand.® Scoliosis develops in more than 50% of chil-
dren with spinal muscular atrophy, most commonly in non-
ambulatory children or in those who lose the ability to walk.*

Evaluation

Traditional measurements of strength are not possible in
severely affected infants and children; thus, emphasis is on
observation of function. Evaluation procedures that address
rehabilitation/orthopedic concerns. include the CHOP-
INTEND,” the Hammersmith Functional Motor Seale for
‘Spinal Muscular Atrophy*** the Modified Hammersmith
Functional Motor Scale for Spinal Muscular Atrophy* the
Gross Motor Function Measure,” and the Motor Function
Measurement scale for neuromuscular disease.** Most
children with spinal muscular atrophy require help or
superision with bathing and dressing and assistance with
‘mobility. Stairs present a major obstacle.** Early and gener-
alized joint contractures and scoliosis correlate with level of
‘motor function and walking with support, rolling by 5 years
of age correlates with eventual walking, and inabilit to roll
correlates with severe discase (greater weakness).” Muscle
strength can be quantified using myometers, videotaped
‘movements,” handheld dynamometers,” and quanitative
‘muscle testing in children with the type 2 or 3 forms of the
discase."*** Flexion contractures, which affect almost half
of spinal muscular atrophy patients, are often noted during
periods of inactivity and are considered intractable if greater
than 45° Activities of daily living are hampered, and con-
tractures are perceived to be associated with disability in
about half. Pain increases in frequency and severity over
time and correlates with decreased scores on quality-of-lfe
indicators.' In all studies of scoliosis, spine radiographs
were routinely used for diagnosis. A retrospective review of
spinal full-length radiographs revealed a predominance of
right-sided thoracic and thoracolumbar curves and lefi-
sided lumbar curves."**

Interventions

No studies direetly address physical therapy and occupa-
tional therapy as general therapies, although a case report
documented the ability of a 20-month-old girl with spinal
‘muscular atrophy to learn to operate a power wheelchair
independently in 6 weeks and demonstrated developmen-
tal gains in all domains of the Batelle Developmental
Inventory over the ensuing 6 months.** Regarding other
interventions, 3 case series discussed the use of knee-
‘ankle-foot orthoses in patients with spinal muscular atro-
Phy: Evans'® presented 5 cases (3 who had lost the ability
to walk) who were treated with serial casting and bracing
and were still ambulatory 2 to 5 years later. Granata pre-
sented 7 cases and later 12 cases of patients with type 2
spinal muscular atrophy. All were able to stand independ-
ently with knee-ankle-foot orthoses, and 7 achieved
assisted ambulation. When compared with a_historical
control group, the treatment group had less scoliosis.
There may have been a trend toward greater hip subluxa-
tion in the treatment group.'™
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KOHCEHCYC 110 NOBO/Y OPTOMEAMYECKOTO YXOZIA M PEABUIMTALIAM

O620p cTpaternii opToneANIECKOro YXOA3 M PEaBAMTLIM IpH CUHANEHO
Meneunoii arpodun

Kniouesvie npobinemor

CnaBocTs MbiLu paznviHol cTeneH crabocTy orparmumsaeT
ABMTATENbHYIO dYHKLMIO TYNOBMLLA Y BEPXHINK U HILKHIAX KOHEUHOCTElh, UT
NPMBOAWT K KOHTPKTYPaM, A}OPMALLM NIO3BOHONHIKS, O PRHIEHMAM
MIOABIKHOCTH Y MOBCEAHESHO ACATENBHOCTH, MIOBLILIEHHOMY PHCKY.

Bo3HMKHOBeHMA Gonei, ocTeoneHM 1 nepenomam.
Kmoueeore npouedypoi obenedosanus

[laHHble NpoLie iypo! BKAKOUAKOT B CeBA OLLEHUBaHME AMANa3OHa ABUKEHNS,
CUNBI, BYHKUMOHa/IEHOCTH, CIOCOBHOCTM CHAETS 1 ABHFaTHE, OpTONEAMECKINX
NoKazaTenelt, peHTTeHOrpaMM (03BOHOUHMKa 1 PaaHHBIX CYCTaBoB), a Takoke
peaynsTaTos AOiiHO/ peHTreHoBCKol a6copbunomerpuy. HeoBxoaumocTs
A3HHBIX MPOLLEAYP HAXOATCA B 33BUCHMOCTH OT CTEEHM GYHKUMOH2NHOTD
Hapywenns.

OcrosHbie cudor emewamenvemea

[LnA NaumeHTOB, HECMOCOBHbIX CUAETS, BaMHbIMM BWIaMA BMELATeNbCTBa
ABNAIOTCH MOAAEPIKKA MATAHMR, KOHTPO/Ib OCAHKM, OKA3AHNE NOMOLLM NpH
‘CMARHMM, KOHTPAKTYPE M 6ONAX, IOMOLL B NOBCEAHEEHON ASATENBHOCTA 1
NPEAOCTaB/IEHME BCTOMOTATEAbHOTO O6OPYA0BaH YA, UCTOAbI0BaHME
MHBANMAHBIX KpeCen 41 OBECHEUEH M IOABUKHOCTH, OPTOMIEAA KOHEUHOCTEH 1
passuBalouLan Tepanua. [L1 NaUMEHTOB, COCOBHBIX CHAETS, BLICOKYIO BaXHOCTD
MMEIOT HCTIONb30BaHIUE HHBANAHOTO KDECNa A1 NEPEABMKEHHT, neueHMe
KOHTPaKTYP, U3MOTEPaNWA W TPYAOTEPANHS, NP/ STOM HACTORTENLHO
PEKOMEHIYETCA PACCMOTPETS OPTONEAWIO O3BOHOHMKA 1 KOHENHOCTEN 1
ONepaLyIo Ha M03BOHOUHMKe. B CAyuae C NaUMEHTaMM, KOTOpbIE MOTYT XOAUTS,
HauBonbluee 3HavEHUE NPUAAETCH NPOBEAEHMI0 GMSMOTEPaNMM, TPYAOTEPaNAN,
NIEPEABIHEHHIO C OMOLBIO UHBNMAHOTO KPECA, XOTA OPTONEAS, ONEpaLLAs
O yCTpaHeHMIo CKoAMO3a 1 yCTpaHeHue 60m Takke BaHbI. B Benukobpuratmm
W HEKOTOPBIX APYTUX 28PONEJiCKIIX CTPaHAX $USMOTEPANAR TPYAHON KAETKN 4aCTO
nposoaNTLCA dusHOTEpanesTaMI.

0630p nurepatypet
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Peabunumayus u npobnemi opmoneduu npu cMUHNBHOI MoIEUHOIT

ampoduu

0B30p AMTepaTypHI, MMeroLiEi OTHOWEHME K NPoBneMaTKe
peabunuTaum v opToneauH, oTOBpaxaeT NPOB/EMBI € ONOPHO-ABHTTENBHBIM
2MNAPaTOM 1 dyHKLMOHANBHOCTSIO MOXOKME Ha Te, KOTOpbIE NPEACTABNEHb! &
«Kniouessix pobnemax». Moagbisix 6eapa ABARETCA PacTPOCTPaHEHHON
conyTCTyoweli NaTONOr el Y NaUMENTOR CO CMHAAEHO MbiLueUHOl aTpodueli.
C'803pacTOM y NauMEHTOB Co CriHanbHOl MblLueuHOl aTpodHesi nepaoro 1
BTOPOTO THNa 3HAUTENLHO YalE BCTPEUaETCA KIGOEKONNOS, TPYAHOCTH MpK
OTKALLMBAHMM, KOHTPAKTYPbI CYCTaBOB 1 NPOB/IEMBI € Peubio MM Fonocom. Y.
NBL4YEHTOR C TPETBUM THMOM SHAUNTENHO UaLLE BCTPEYAETCA YTOMAAEMOCTS 1
runepmoBunbHoET: pyk. Cronmos pasemsaetca y Gonee 50% Aeteli co
CMHaAbHOM MblueNHO aTPoduel:, ualie BEeroy AeTeli, KoTopbIe He MoryT
XOAWTS, 1y Tex, KOTOpbIE TepAIOT CRIOCOBHOCTS XOAUTS.

O6cnedosanue

TPaAMLMOHHbIE M3MEPEHUA CHAbI HEBOSMOXHI B CAYUaE C
HOBOPOMARHHBIMU 1 AETMM C THX@NON GOpMOii 3a60neBaHMs; no3TOMY BCe
BHUMAHINE COCPEAOTONEHO Ha HABAIOAEHNH 33 GYHKUMOHANLHOCTBO. TTpoLieAYPSI
oueHMBaNNA Npo/iem, CBR3aHHBIX C peabunuTalmeli/opToneaneli skioualoT &
cefi MpoBEpKY HOBOPOMAGHHBIX HA HEPBHO-MbILIEUHbIE PACCTPOJiCTEa,
cocTaseHHyio aeTckol BonbHuueit Dunagensdun (CHOP INTEND),
DYHKUMOHA/IbHYIO ABUFaTENbHYIO WKaNY XaMMEDCMUTE AR CAMHAABHOM
MblLIEUHO/ aTPOGHM, MOAMHLMPOBAHHYIO GYHKLMOHAbHYIO ABMTaTENbHYIO
LiKany XaMMEPCMATE A1 CIMHANLHON MblleuHOl aTpodim, MonHoe UsMepeHHe
ABMraTenbHOM yHkun 1 LLiKany UIMEpeHWii ABUTaTENbHON dyHKLMM A7
HepBHO-MbilEUHbIX 3360ne8aHMiA. BONbIIMHCTBY AgTell CO cUHabHON
MblleUHO/ aTPOGHel TPeBYETCA MOMOLLL W/ KOHTPOA MpH KYNaHMM U
0fieBaHM, @ Tak:Ke MOMOLLL MPU MOABMKHOCTH. OCHOBHBIM NPENATCTBMEM
ABAAIOTCA CTyNEHbKM. PaHHUE U FEHEDa/M30BAHHBIE KOHTPAKTYPbI CYCTAaBOB U
CKONMO3 HAXOAATCA B COOTHOLIEHMM C YPOBHEM ABUTATENLHON dYHKIMH 1
crocoBrocTM xoauTs Bes noaaepkn. Ecan peGenok k 5 roam Hayamnca
NEpeKaTHIBaTECA, UEPE3 HEKOTOPOR BPEMA OH HAYUMTCH XOAWTS, B TO BpemS Kak
HECTOCOBHOCTL NEPeKaTBIBATHCA CBAZAHA C Cepbeanbim aBonesannem (Gonbweli
CAGBOCTLH0). CHA MbILUILL MOKHO USMEPUTS C OMOLLbIO MHOMETDS, 3aMHCHIBEaHMA

ABMKEHMI HA BIE0, PYIHBIX AUHAMOMETPOS 1 KOTHECTBRHHBIX UIMEPEHHUT





