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Midwest Regional Bone DysplaTifim;

Natural History

Mongulo SvNDRoME
[MucopolysAccrrARrDosrs, TypE fVA]

GnNnnar IuronvrerloN:
Moneuro syNDRoME IS AN AUTosoMAL REcESsrvE pRocESS ESTTMATED To AFFECT

ABour 1'tN 100,000 txonrynuars. THEnE ARE Two suBTypES, sEcoNDARy ro rwo DIFFERENT
ENZ\'IVTATIC DEFICIENCTTS. TYPT A IS SPCOT'IDARY TO DEFICIENCY OP N ACETYLGALACTOSAMINE
6 surpanesu. Cur.ncan syMproMs RESULT FRoM GRADUAL AccuMUrATIoN oF sroRAGE
MATERIAL IN A VARIETY OF TISSUES.

As ron Mosr MUcopoLysAccHARIDosEs, sIGNS AND syMproMs ARE Nor eRESENT
NEoNATALLy. Pnosmr4s usuALLy ARE suspEcrED By ARouND 1-3 y or AGE AND DIAGNosTIc
coNFrRMATroN rs oFTEN DELAvED, Mosr oFTEN occuRRrNG nFrwsEN ARouND 3 v eup L0 v op
ecs. TVptc-aLLy, FIRsr REcocMzED FEATURES ARE AMoNG THE FoLLowrNG - cArr
ABNORMALITY, ABNORMAL LEG POSITIONING/ CHEST DEFORMITY, SLOWING OF GROWTH.

Issurs oF RELEvANcE FoR ANrrcrperoRy Mnprcer Cenu:

GnowrH --
BnTu SITE IS USUALLY NoRMAL AND GRowTH REMAINS NoRMAL FoR THE FIRST COUPLE

oF yEARs oF LIFE. LnrsAR GRowrH usuALLy srops vERy EARLv, Mosr oFrEN BETwEEN 7 v aNn
12 v or ecu. [rHrs FACT FreS soME RELEVANCE IN THE TTMTNG oF vARrous suRGrcAL
INTERVENTIONS, SINCE RECURRENCE OF DEFORMITY SECONDARY rO ADDmONAL GROWTH
sHouLD Nor BE ExrECTED AFTER ABour L0 y op ecn.l

Urrnrranr ADULT HEIcHT RANGES FRoM 80 ro 120 crr,r (32 rN ro 48 tN).
No cnowrH cuRvES ARE AvAILABLE.
SvaTI STAruRE MEANS THAT THERE wILL BE CoNsIDERABLE ADAPTIVE NEEDS, E.G.IN

THE SCHOOL SETTING.

Opnmrar"Mot,ocrc --
Conxner cLouDrNG IS A coNSTANT FINDING.IT usuerry IS Nor sEVERE AND usuALLy

cAUSES LrrrLE pRoBLEM. PHoropsoBIA MAy BE pRESENT. ExpsRrgNcE sUcGESTS THAT
SURGICAL INTERVENTION IS NOT APPROPRIATE EVEN IN MOST SEVERE CASES, SINCE RECURRENCE
IS INEVITABLE.

Ranrty, orHER EyE coMpLrcATIoNS MAy DEVELoe,INCLUDING
GlaucovA: usuALLy ARTSES rN ADULTHooo. TorvoacrRv sHouLp rr PARr or
OP HT HALMOLOGIC EXAMIN ATIONS BEGINNING iN EARLY AD OLES CEN CE.
Ptcurvrlnv DEGENERATIoN oF THE RETINA: usuALLy ARISES IN ADULTHooD
AND IS USUALLY MILD AND CLINICALLY SILENT.
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Cerenecrs: usuALLy ARIsE IN ADULTHooD BUT MAy BE cLINIcALLy
SIGNIFICANT

Rncomuexnu,lrl oNs:
oAtt rNDtwDuALs sHouLD HAw SAREFUL opHTHALMoLocrc EvALtrATroN
(rivcrupnvc roNoMETRyrN THosE oLDER TrraNARorrND L0 y) nwny 7
to 2 vnans.

Ororocrc --
Hr.ARINc Loss oFTEN BEGINS rN MIDcHTLDHooD. Ir rs usuet,t,y A MrxED ross (norn

coNDucrtvE AND SENSoRINEURAL coMpoNENTs) eNo rs FREeUENTLv pRocREssIvE. HowsvER,
IT RARELy BEcoMES woRsE TIIAN A MoDERATE ross. Mpprg EAR DysFUNcrIoN Is coMMoN.

RncomunxnarroNs:
o FREQIIEMIIEARTNG ASSESSMEMT, AT LEAST yEARLy, THROUGHOuT IJEE.
. AGGRESSIWTREATMENT OE MIDDLEEAR DYSFTINCTION WTTH USE OF

PRESSURE EQITALTZTNG TLTBES AS NEEDED.
. . CONSIDER USE OE PNEIIMOCOCCAL UACCINE TN IIOPES OF REDUCING

FREQ UENC y OF MTDDLE EAR TNFECIIONS.
. IIEARING AIDS, FM TRANSMTTTER SYSTEM IN S;CHOOL, PREFEREMIAL SEATING

ETC. SHOULD BE USED INTHOSEWr/fIIMORETHAN BORDERLINE.MILD

LOSS.
. SURGERYIS NOT INDICATED.

DnNral --
ENevsr IS UNIFoRMLv ABNoRMat. THEnU IS MARKED INcREASE IN ToorH FRACTURES,

FLAKING AND CARIES.
RtcotuunttnerroNs;

. EARLY, AGGRESSIIZE ROIIIINE DENTAL CARE.
O CONSIDER EARLY USE OF SEAT"AMTS.

Cnnvrcnr Sprxn --
Tnls rs oNE oF TrrE Mosr cRrrIcAL rssuEsrN CARE oF rNDrvrDUArs wrrH MoReuro

syNDRoME. Hrcn CERVIcAL NryELopATHv eNp/on sUDDEN RESpIRAToRy DEATHS MAy ARrsE rF
Nor AppRopRIATELy CARED roR. THSRE AppEAR To BE THREE coNTRIBUTTNG FAcroRS To c-
sprNE pRoBLEMS -- oDoNTorD HypopLASIA, ucAMENTous LAxITy CAUSING TNSTABTLITy or CL-
C2, exo THTCKEMNG oF THE solrr rISsuES ANTERToR To rHE uppER CERVIcAL coRD
(rnEsuraanly sEcoNDARy ro CHRoNIC MovEMENT-AssocIATED TRRITATToN). C-sentu
PROBLEMS ARE VIRTUALLY ALWAYS PRESENT AND ARE OFTEN PROGRESSIVE.

c-sptl.g coMPRESsIoN MAY CAUSE ANY OF THE FOLLOWING: SLOW, PROGRESSryE
NTYELOPATHY; SUDDEN PARALYSIS (eanUCUraRLy WrTH rr.lpnV); SUDDEN DEATH (rnOnenrV
sEcoNDARy ro IScHEMIA oF THE REsprRAToRy coNTRoL cENTERs oF THE MEDULLa); MARKED
TNcREASED RrsKS AssocrATED wrrH ANESTHESTA (sue nrrow).

Eanrv sIGNS oF MyELopATHy TNCLUDE: DECREAsED ENDURANCE (ron werlcNc rrc.);
HYPERREFLEXIA AND CLONUS, PARTICULARLY INTHE LEGS; PRoBLEMS wtTH BoWEL aNp/ON
BLADDER CONTROL.
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RncotumntodrroNs.'
O LATERAL FLEXION, NEUTRAL AND E)ffENSION C.SPTNE )CRAYS BEGIA]]VING AT

ARotrND 2 y or AcE AND REeEATED wARLy.
. MIILTIPOSITTON MKI WITH ELOW STUDIES IT ANY INSTABILITY ON C.SPINE

Frl,Jl/ rs, oR IF,AwY CLTNICAL SUSPTCTON.ANDT TNAIVT EI/ENT, BEGTNNTNG
AT ARotrND acn 6 y.

O@ CONSENSUS-T}IATPROPH CTICF

IS-APPROPRIATE IF THERE IS ANY EWDENCE FOR INSTABILITY OR

coMPRESSTONg

[sunclcar omoNsrHAT ARE Mosr oFTEN RECoMMENDED INCLUDE THE
FoLLowING: e. Occput-Cl-CzposrERroR zusIoN rN ASyMproMATrc oR
MINIMALLY SYMPToMATIc INDIVIDUALS. Trus Ts oFTEN REcoMMENDED
er G8 y oF AGE. Tnls rs LESS RrsKy suRGERy rHAN ANy oTHER
ALTERNATTvs. OFTSN ALLows FoR NoRMALTZATToN oF TlrE Os lNp rgn
ANTERIOR SOFT TISSUES. N. COTT,TSINED ANTERIOR AND POSTERIOR
APPROACH WTTH ANTERIOR DECOMPRESSION AND COMBINED FUSION; THIS
IS APPROPRIATE IN THOSE WHO ARE ALREADYSIGNIFICANTLY
syMproMATIc. NorE THAT posrERroR DEcoMpREssIoN rs NEvER
INDICATED,IS INAPPROPRI.ATE AND HAS RESULTED IN CATASTROPHIC

ourcours.]
. INDIWDIIALS WHO I.INDERGO FUSION MAY DEWLOP INSTABILIW IUST

INFERIOR TO THE TER]I4INUS OF THE FUSIONAND SO NEED ONGOING

MoNrroRrNc (rwun or ocrc REAssEssMEMrs, yEARLy c-sprNE pLArN

FTLMS, MuLTrposrrroN MRr rF syMproMs nrcun).

KvpHoscoLrosIS
Trus rs coMMoN BUT HTGHLy vARTABLE IN sEVERrry. Swsne KypHosIS MAy cAUSE

THORACIC CORD COMPRESSIOITI. THTNE IS NO DATA IN THE LITERATURE ABOUT WHETFIERTHE
cURVE cAN coNTTNUE To pRocRESS AFTER cESSATToN oF GRowrH. HowsvE& EARLv
CESSATION OF GROWTH DOES MEAN THAT POSTERIOR FUSION IF NEEDED FOR SCOLIOSIS CAN BE
DONE QUITE EARLY WITHOUT FEAR OF DEVELOPMENT OF DISPROPORTIONATE ANTERIOR GROWTH
OF VERTEBRAE.

RncouuntoarroNs;
. CLINICAL SPINE ASSESSMEMT YEARLY.
. IF CLTNICAL CURVE IS APPAREMT, RADIOLOGTC MONITORING.
O IF PROGRESSIW, USIIAL KINDS OF IMTERIZENTIONARE EEEECTIVT',

PuruoNoLocrc
BRSITHING PRoBLEMS MAY ARISE EITHER FRoM RESTRIcTIVE oR oBSTRUCTIVE

sEeuENcEs. RnsrrucrlvE puLMoNoLoGIc DrsEAsE cAN BE sEcoNDARy ro rHE DIMINISHED
CHEST SIZE, ANOMALOUS CHEST SHAPE WITH OR WITHOUT PROBLEMS SECONDARY TO

KypHoscoLIosIS. OssrnucrrvE syMproMs ARE ALSo MULTTFAcToRTAL -- TNTRINSIcALLY sMALL
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AIRWAvs, ?eccuvrure^noN oF sroRAGE MATERIAL IN AIRWAvs, ADENoTDAL AND ToNSILLAR
FIYPERTROPHY.

RncoumnNo'+fIoNsi
O CAREFUL CLINICAL IIS?ORYAND OBSERYATION OF BREdftIINC IN SI,EEP.
. POLYSOMNOGRAPHY IE ANT SUSPICION OF OBSTRUCTION.
O PULMONARYFTINCTTON TESflNG, PROBABLYBEGITVNTNG IN LATE CHILDHOOD,

aND REPEATED EwRy 7-2 rcans.
. IF OBSTRUCTION IS IDENTIFIED, USUAL TREATMEI\I'TS ARE APPROPRIATE, E.G.

TONSIIIECTOIUTY AND ADENOIDECTOMY, USE OF CPAP ETC.
. INELUENT.A VACCINE ET'ERY yEAR.

BnsAil{t{c DIFFIcULTIES MAy Arso ARIsE BECAUSE oF NEURoLocIc coMpLIcATIoNS.
RssptRAroRy MUScLE pARALy$s sEcoNDARy ro cERvrcAL coRD pRoBlElvrs HrsroRIcALLy wAS
A coMMoN cAUsE oF DEATH. Tlns snoulp No LoNGER BE Tr{E cASE.

Canprac
Mnp HEART DISEASE IS FJ(CEEDTNGLy coMMoN. Ir usuALLy rs vAtwr-AR AND usuALLy

LEFT srDED (eonnc AND MITRAT vat ves). Ir ts nnMARKABLY BEMGN IN Mosr CHILDREN BUT
MAy BECoME'IMroRTANT IN ADULT rrrr. Ranst,y, rATIENTS DEVELoe A cARDroMyopATFry.

Rtco:lynrcwoerloNs.'
. cAnDroLocrc AND EcHocARDrocRAprrrcAssEssMENT, pRoBABLy nwny 2ro

3 vntns.
. IE VALWIIAR INCOMPETENCE IS PRESEMT SHOULD HAW SBE PROPTryI./jKIS

FOR DENTALWORK AND SIIRGERIES.

jorxr HyrnnuoBILITY
Trns penrrculaRly ArrFEcrs rHE sMALL IoINTS AND, Mosr sEvERELy, rHe wRrsrs. Ir

MAY BE PRoGRESSIVT. WruST HYPERMoBILITY MAY BE SUFFICIENTLY SEvERE To AFFECT
ACTTVmES OF DAILY LMNG, HAND WRTTING ETC.

Reco;l'*ttxo.trl oNs:
O IF I4IRTST TIy P5RMOBILITY IS SEI'ERE WRIST SPLIMTINC MAY BENEFIT FINE

MOTOR FTINCIIONTNG.
O CONSIDER EARLY KEWOARDING IN SCIIOOI, IF HAND WRITING IS

PROBLEMATIC.

Coxe Varca
Hrp cnaNcEs ARE vIRTUALLv coNsrANT. Coxa vALGA oFTEN pRocREssEs ro coMpLETE

DTSAppEARANcE oF THE FEMoRAL HEADS. Sunclcer INTERVENTIoN HAs Nor sEEMED To BE oF
ANY BENEFII. FITP REPI.ACEMENT CAN BE SUccESSFULLY cARRIED oUT IN ADULTS wITH
INTRACTABLE PAIN AND DISABIUTY.

Gnxr: Varcupr
KNocr-romr orFonMITy rs vrRTUeLLy coNsrANr, usuALLy sEvrng ANo oFTEI{

DEBILITATING.
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RncommnttoarroNs.'
. YARUS OSTEOTOIUIY SURGERYIS CLEARLY INDTCATNO. TTTUTWC OF THAT

suRcERy rs oErEN.aN rssuE. Ir ooxn lrrRv EARLy nHEN TTIERE rs A r:ncv
pRoBABrLrry oE REcuRRENcn. HownyERl srNcE cRowrr rs
coMpLETED rN crrrLDREN wrrrr zrrrs DTSoRDER By ARorrND 70 v or aer,
rars rs A REASaNABLE AGE To coMpLETE THE suncrny (rr
rMrERr{EMuoN rs Nor EssEMuAt BEFoRE THAT rtur).

. GENERAI, CONSENSUS IS THAT TEC STIRGERY SHOULD BE DONE AFTER
CERWCAL FUSTON IS ACCOMPIJSHED

Foor Posmox AnnonueurrEs
Crussro/spravro/srrwuD FEET ARE coMMol.l. Owt y occASIoNALLy IS suRGERy

REQUIRED.
Pss pLANUS IS vIRTUALLv coNsrANT. Usualrv rHrs REeUTRES No TNTERVENTToN. Ir

SYMPTOMATIC, rN-I?IE-SHOE Or(TTTOTICS CAN BE USED.

Lers Orqsm Anrnnms r
Drcnr.nnarnre ARTHRITIc cHANGEs oF wEIGHT BEARING JoINTS IS coMMoN rN ADULTs.

Trus woulD CoMMEND LrMrrarloN oE REpETrrrwwErcrrr BEaRTNG (orrnw sELF IMposED
FoR orHER REASoNS By AT.TECTEo rruonnouars).

BOTH TOTAL HIP AND.TOTAL KNEE REPLA:EMENT SURGERY HAS BEEN ACCOMPLISHED IN
ADULTS, ALTHOUGH IT IS VERY DIFFICULT SURGERY THAT SHOULD BE T'NDERTAKEN ONLY BY
ORTHOPEDISTS WITH EXTENSIVE EXPERIENCE WITH SPECIAL CIRCUMSTANCES.

OsEsrrY
Low ecrrvrrv LEVEL pREDrsposES To EXcEss wEIGI{T GAIN. Onssffy cAN EXAcERBATE

THE RESPIRATORY AND ORTHOPEDIC PROBLEMS.
RtcomtunwodrroNs:

. LOW IMPACT OR NON WEIGIITBEARING AEROBIC EXERCISE PROGRAM .

. AerrATrc rHERApv (wmcn rs Arso BENEEToTAL Eor. oRTHopEDrc
coMPLrcArrorus).

Lrr'e ExruqraNcy
- HrsroRrcALLy MANv TNDIVIDUALs suFFERED EARLv DEATH (eoorusceNcE oR EARLv

ADULTHooo). Rtsrs ARE ILEARLr IIRRELATED wrr THE sEyERrry aF AxD EFFECTwE
MANAGEMENT OF CERVICAL MYELOPATHY, RESTRICTIVE PULMONARY DISEASE AND CARDIAC
DISEASE.

MrscnnANEous
FsnnurY rs NoRMAL.
FTURTnS HAVE CARRIED PREGNANCIES ALTHoUGH RESPIRAToRY CoMPROMISE IS LIKELY

AND C-SECTION INEVITABLE.
Arvrsrarsra RIsKs REe urRE FtBERo prrc INTUB ATroN AND c oMpuLSrvE

P O ST O PERATIW PULMON OLO GIC CARE.


