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TNTRODUCTION
Myopdhology 5 a djsiinctivc subspEhlry

prarfi n embddedrissu0otldvcryrnncdir.da-
rior and m no{ ou. or darc ror myoplb ology M$y

bc fmr! d niru5 !60 dqce cetsius N soor a

of r'islo.bcnhty, cozjme hisrochemBtr),, immuno

,iicfosopic $rdiec (EM) ffe p€'fomed, depcnding
on rhc f&irirics dr individual tabonhns,. h .ddi
rio\ nodem moreure p nobsy yields errensive
knowl.dsc of mNrc di$$ds $d v t provide new

.Dqaln nt aI Pahar.Et. rdtthl, .:l Malnirc situdj Lras?rdt, Mahi.t
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rho Erpdncn' or Pad'ology &' siridj Hos
pihl srabNh.d 3 iertumu$ultu laborarory uiir in

liquid nirogci bnpmturc ( l6oc) Gmp rmln
dhiiqr) ws n6r de€roFi. rhen. .ry6hr sc

'nl daitrinls wft Hemrbiylii& Eosji (H&E), p*
;odir acid,shin (PAs), o 

 

Ed o (oRo), nodified
coron bi.hmne ('nG'D. rwo szyne hisrshemis
ty{{eiicolimmidcadeninedinuc|eolidectazo
liun 6dds (NADH TR) ad myosin adenosirc
ljphosphdsc (ATPse) pH 9 4. Elstroo micrc

pH a 3 and 4.6 dd succina'e defiydrcsene (sDH)
ws develop.d itr 1993, followed by cyro.hone
oridud (cox). ,id a.id phGphabe ii 20co 'nd

vdhoefi va aiBotr (wc) vere perfomld In ?002,
immwohisbchemislly6ingdynrcphin's{mglr

year l00li dl fiozcn rimple v@ hNtorcd lnro
fomrlin and were pmesed as a rcdiie bisropr-
dology. The coll@riotr ot rrou i nrda id -7ilrc

MCTERIAIS AND METIIODS
R@od! or m$clc biopsy or ieiopsy rrcn

rhc dcpdheit filc! ton Jriwy r 939 ro Juic 2003
ecrc rviewed. Thc Mfrplcs iicludc lll su.gical.
ruropsy. dd con.ulbrioi c@! fton ou(idc bolpi.
dl rhn w*c pro.6.od rollowiis ru$lc biop.y p6-

smpl$and:mp|slorpdnukr$arch{ercex
cludcd. Sodc piticib nd douhle biopsia. A ioE

parholosical diasmFs ryec an.lydd. The p{ho.
logi.al dhgn6* wnc cla*ifien on fie nol@uhr
bdis rrlher ttun a taditional morpholosical one.

la Bdt of skelehl Musle Dtu?as6 ! By tollov
iis rhi! *fer.i.e, ,orc dilthtrxics cv.i!trdly

phology {nh ody i li(ld ,id Gon idEundhk.

addnioD,l dtearegon* *dc d.rincd s rdllows

Nda,r,4d.: A norphotosicruy mmal

N,, rp..(rt. .ha43a , A biopsy hker fmm

lqic.lry nomd or mmimrl chans*.
uitks$?d n6ub. atnrcPhi.s : ^

biopsy displayiis dysrophi. fsrms bd habl{o

uretasa.d nyapdthns : ^n 'bnonal
mu$le biopsy oroidssified criorocr exctudins

uru,/i'la.,o4 rr?.ih.rr : a biopsy hiv-
,ng yery fe* mNde fib€re or b.eiis rcmek$re

RISULTS
Trrde werc 3rs sp{ifcis (232 biop.ies,

ls reciopsies and 15 cotrsuxdion ca$t. El.v.i
parionG had rvo snples, eirher fton rep.ded

pdGnG *ho had $o $mples was disdded Mod.
ing ro rhe abole crireri& Tn.Efon. , ror,r of 304
p{nft vde inclded itr rhis sody. T$re I rhovs
6e runber of speinens .nd pdc.nssc trcivqr

cabsoncs aod nunb€r or pariens.

DISCUSSION

(53.61%) ryere chirdEn ar rhe age orrn or youiser
Rcsntlc* oI rh. rse srcup, ionspeiti. biopsiej
reprcsfi 3bou' dtu.rodh oa.n cds (2s.669'd).

show.n$dnrdkrdynrphisompns26.6r .



Mydpltholosr, ! l4-Ycrr sirimj ExFrlde.
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T.bl.2, Ascsmup d *i orPr!d6.

himary myopdhiE. includiig I vmc.y ordis.es
represetrt 27.93%, Neu'os.iic rtrsclc di$s.s
dounled foi oily 12,324. An,iysk or ih. p8tho
losi.al di,gno$s fonnd thd rhcy wft mdch.d wiu'

wonh daitying teturesordirsnodic cnb 'oronr
pdienb thd arc corpdi6lc airh .ach crEcory.
GdDeol renuc or .eh di$$ ft desib€d d!e.

r. Dlse .&d!hrl eii|i s.rsLmdl
rnd exrrr..llulf mrrir d.r.ch. TliE CFup
incruda wer,rnown dyshphiiopErij4, (Duchm.
ad Be.ker mu$ure dysrophy, DMD and rMD),
aldlsoglyclloplmies'Tn*ftrc54pdim8in
$i! nudy. nre dirgndir K midrby crinially DMD
and ws hisrdrosicarry onpdbL wirh DMD. chu-
&Elisticfeai[4olDMDjf,dud.rcryI'j8h$rum
crcatin? kiE (cKI hypetuntac&d libdt rld

di$:s (Fisurcl ). Fody-nine m|I. childrcn youg(



ftb|.3, Numb6 ot p3rien6 in eeh di$e cdesodcs.

Diwr drocld.tt ||ith ffitdnal & tuulLrhr det &lag
Duchcii. nucnl& dyshphy

Di86 Mi6d vit^ attnreIg 'nwglfrzs

*qoftiuar un ttu't .r^k t4ot preint

Mtopdh! b6.d d @pt'. notecrt t detcds

Faciostpulohmml ru$uld dysbphy
D.t.bpn attl dt'ordn oJ skctdai n'*t

consedbl fib* rypc dhprcpodiotr
Dixotd$ x@b.It n4tutk$

tt! otdtis.fl.6i,s la.t tnd ma er n d a b oti' n I r'tit o c h d d tial s n c ep h dI!.

chbiic piosGsjv.exrmal ophrhalnoprDsir
Mkmhoidrial enceph.lomyopathy, I

Dr r i'n n a tu Mtt llltdiou dlopd hirr

IEic ad i@Edk: dktds'
f,hs induc.d drbdomyorysb

ElJ.cb ol.h'oni. d.a.tui'n &ddnue on ̂ wd.

odrer n4tug.iic musle dises

v ndt t t lf .d nu tut'r dytap hia
Limb sidle mueulrr dYsLtPhY

Utrd$ilirn nNcDle dysnophje!



Sirird II6p G&
MFpnnobs/, . raY.rr SldD.l Er!.n tu.:

phy GaMD) w our fiGt ihp.rsion meir Dniquc

nucl.i typ.I prlorindea.d Elatihl, !@[ .yp.
I fib.G. conparibL *iln cabnnohf oyopdny.
wi'no[clitricdhislqMdpft}5id.lmin{i.n.
thc biopsy mry mimic myotonic dystoplt

3'Myolbd||r.rdiftE'rc}fuk.kbr

4. e itr rhis cabgory bur dc group.d undd con-
g.iihl ryoprbiq in oher &rtbooksr!.

3.1 x,mtir. n,rrdn . nro p{jha hrd
ditrffir mlniresbrions, ,cvft infmril. fom lnd
:n rdulr onst. Ttc toffi *a.4y4old girl vho
3ufiddn mpi4nohiaddreqDiFnv.n.ilrbrs!}

Ilc., i.c. high fth prl.t. The lius ws a 52.yed-
old femrle diigi@d wirh irchrioi b.dr nyo!id!.
Bod biopsies .rhibir.d nDm.EUs mds Bhtur.

nedle shrp.d on EM (Fi$E 2).

Fi8lE r. Dlchcnnc nD$nlr dy$rcphy dnotr-
e@b hypmontu€d 6hcr in th. ceid
wjrh adj$ni muere rcs8iq rcgcnd
rion rd edonysi'l 6blosis. s!. 200x.

than l0 ye6 or 'ee w.E foutrd b b. DMD, Oily
.eo pdi.i6 *erc confim.n by dy!rcphin $sininc.
one ws aboned feru! ar 22-w@k spddjon. Tr'c
o$er {s ! hoy who hrd io r&n ly hisb.y or nKl.
disrB hd no del.don det*n by rulripLi dele.
tio tehniquc. Itr nhis ciaumsbdc., r simple mu$|.
biopry cn povjde defini! diasnosis.

Anons fivc ca* ol BMD, tour pa.icns
weEoldd rhe 20 y.m. one intsrins parici! prc-
ldcn *iin isbt d bilftnl qudn.eps ,rophy rot
4 y.m. Dysrcphin skiniig ws iicorplec rnd

blh.lic 6. wfl a boy who wd trotied virk'oc oi
htu tcs d Ine rye 5. 11'e bioply *r. don. at 6. ag.
ot 10. It show! nild dyshphic tearus, moE po
nouned vfilaons itr libd siz, les n4$n dd
fibftsi, TlEdiastrcis ofDMD orBMD {*debi.d.
DMD .id BMD m disesecontiNum oncop6, tt
such c!sc!. cryasd secrion with dy*rophii
innuichiiins is a diasmsiic tool.

1 Dbda .j*i.h.t lirh Errudar
abndmrlidA, Ivo siblitrg$ or? d,lc dft t mrle,
hsd childhood.ons! wirh ,urosomal rcesivc in-
henbft.. Both had slow posEsive ftuldle w.rr-
nes sDd dclomities , Linb gndb mucula dysb

n?!22' N.mure myop3fty. Musre nbes M-
lain NmeIG $b3eolcmal $di:@

1.2 C.tual @.. di'6.. Oe ptu nr *a

'rhe rccord ot th. lomq gudy mnochondrirl

srifircs ol dre joitrb sin€ a vay young rgc, ft.



sulophqrseil mus.Dlrdysmphy Noig oi dti '
rym coffrmsd by nNde bjopsa

Fifr.. J cenb, .orc disesc The (d devoded

biopsies revc*d prcdohimice niiicorcs m $c
i nd rnd ental coes ii rhe l.re. (Fieure 3) rhe

l.rd c.b, Thit sioup mdluds myoroirc dv$ro'
phy, f,.jo$apulohumeml dysbphy, and o.urophft

4.1 Mtdr,,i. drr,DPr) oic PdFd ws
cliihslly di*iosed as flyoronic dv!rcphv Thc
biorsv exhibir.d vfinb[ nbd stc, pnrue 'nefrsl
irlei, rypc I predoninme, Nd rvpe I dmpl'v
(Fieurc aI such fildiigs colkr bc *en m myoronrc
dy$rcphy s vsrls i0 childlmd tr ddt on*i

tural ch,iss, sulh s ercopr$nr mds6 rm rns

l,.sHrl. rvo pdiens wdc cliricilv $d pdhobei

(LHoN) hd clmul chrduisics or FssD. ooc

5 t Mratubuk' flJopalh! A ttorry nrte

mu5.rk allphy (sMA), bu' subsqt 

 

sMA 3erc

do$ edioml dirmds wirh hlge centallv pl,.ed

(Fisuo5),id PAS tosirivcin rlre !{dof libss
Ttc pdictrr dicd $o. afier rnd rbc strropsy coF

5.2 co'sttituL Jib.' 4pe di:rtoporr'|

ta,'?Dl A ollc icorde prcscdcd wtrh ous$ctrr

jioidwsmlfomd'T}pcoichyporophyi\$c.e

dinal reduru .I CFTD (Fi3urc 6) btrr .lso ir ! com
moi find,ng inrtry coigcnihlmyoPathv wc dirg

Acd malbse dehdcicy (grycqcnoss rvps
'l) isadisodcrcd lysosomaL.a'aborisn or srlcosu
llircc nrin pho,oryp4,ie inLnrllc (PomPct

dkcrs). ruvc.ilc and idurt nyopad'cs

r f.nale hrrn( *ho had hyporonu, lcpxro !d'

orslyFgd (PAs p$nirc, diidald labile m$mD



sld$J s6p G@
MlrF0Drog,, t rala Silrr, ErrFrt@t

wtdiN.ft ldr.d?
ftnd!satuh,lt nnl-ldlu.t

ars!84 Myoronic dysrcphy Nlmmus c.Dtd
nrcloi addwho fibcs. sE 200r'

FlruP 6. Cols.nird fiber typ. dnpDpdioi. Mos
rypc I 6b4 ar. snaler dran ttp. 2 m

F's!E J, Myotubule nyopdny, abomal smdl
6bsr, ttnrm.d oxidrbvc.[ym. etv.
ti.s eih cdFrlly- ple.d nelci NADH-

,rrs,s Z Miro.hondnd myopdhy sub6@r.m'
mal sxaNld d.PGir lomiig nssd rd



ndGr'undrui. J'"tunrolAliil

chondriar oxida.ve phosphoryli'ioi (oxPHos)

h*e been d.snbcd! vinully ,11 rksod h4 6€i

rassd ftd tiher (RRD GiguE 7). do0s subsr
colsmmd sDH rdivny Go.crrkd ragsed blue fibq).
COx iesdiE libe. and rbnomally shaped enhr!.d
hno.hdndi,, wni or wihout irclurions. on
EM(Figue 3).'�fhcsc liidiigs m mognizod in .q.

defedive mno!hoiJriar oror.in synrhe'sr for
crlnplc, nyocronus.pilcpsy ryi6 4sd rod fibss
(MERRF), Ke,ins Sayr SyiJiomc (KSS), chro r
prcsresiv. e{enrl ophrh nophgia (cPEo), rnd

midosis rid smke Lika episod* (MEf,AsJ wirh

viry in intamu$ula. €s.ls (ssv) m chaac'eft

dmne, hbel hcrcdha ooric icdrcpdhy (LHoN)

some ofrhem were Eponed,qtr The parienh phe-

parieit *eie.o!firned by hnbpdholqy 1vo

SSV lxc orhd onc dkplay.d iu mercus cox mga
livc fib.r *irhour RRE ii ni*d rhe po$ibil y or
Codplci Iv dcficicn.y in thh ce. In additiotr, rhere

LHoN(c117734 murario!)aid FsqD phctrorypc

3, Dydnnme,d ilredou nyop!.by,
Tre n9 sevci pdcnc 'ere in rhN cd.gory.
3. I D, innuh e hj oP at hi. i.

nyoilis 6 I ncen nediared dnordc! alfsrns

aid nononucrer ens irfirrmrioi ii $c cidomy-
siom dhe $n rhc pqimysium (FisuE 9). Lyr,
phocyrs ii$didg nuste li6* wrc a key re{ure ot
polymyosiris. som. pdicib eft previously ued
wnh iercids md inll,nfrardy celh verc spm.
wnhour crinicar iifonlrion. rhe diasnosis wm

h'ibdy mdd'd va$rd dsd* veurd injry
rsuhiig ii pcrlfa.iddq drophy ofmush tasrcr.s
c I commor findiis (Fictrrc r0). Thcrc vdro ldD

iem'3bd/orrcg{gdion'Psivmdd|ynpho
.yric lifiltmtioD in p.rimysium or endonysiun

figlzjMilchodn.Imyopalhy'kldng|o'indu



MF {holosr, r r."Y* sirinj Etlai.rel

Itlze. PolYnYoditi! Inbn..
Dhosytic iililtdioi

othd dlsinntn. nlaPathi.' Ser'a
pdmh showd pmhyr,l md pdi!5culu lvmphG
.vt. mfilrdff linile ro do( rM m demdo'
my6iB w hour r€dfa5cicDlr lesion d vuculitis
som of fi.b brd orhd comerive risse drdr.
i.c. sLE wirh nucL synptods

3.2 InJdtoB "rrqtthY
E sidp,'irr '/rrnn on. Panenr Pn'

*fud with r nNsle Mi qudied dabdonvos
comr. Tne biopsy d.montd.! l@,liz.d ii0sllm_
riotr *ith .osinophilic inmdlion, $sg6!ns pd_

Badqiat \a'i!it one Ptu6rh,n &Poc
shock, rcuc rhrbdohyolysis iid rcml f'ilure
Mu$r.n..@yEEal.defu9ivcmyoi@ssand
dummsgmPdidvcdd

suba.hk s.tr@'ins ta^ t^..Pndrns
/SSPD. Th@ *c . c@ ol SSPE pEsflr.d erh
nvo.ionic si"!rc, Mtrsle bioplv ws pcdoded in
d; enlv coMo or dis4e .nd showd tro speiric
cha4! sub*4u auroprv 3howe! rdmmu6 vt'i
Dddions m Lh bnin rnd spind.od

9. Tdic Dd irtros.ntc disoircn,
cetuin dogs mY aus nuclc injq *'6

F,sru /A DmrbnyoNiG. Paif@i.ula 3bpnv.

nild nyalsi. ro lrhl rbdodyolysit On. psrient
in tnis dudy hsd euE dabdonyolyrs widout jn_

tummibry ecloi (FreDe I l, Hc had r{\'lc{oa
€ducb. itrhibiror ( $din) aid Lipopacin lipss
activdor (scmlibFzil) id'Ie to htpdlipidflir
srft ir oi. ol Ihc omon drs hovn ro hav.
myobricityL? rnd *a rhoushr @ bc the otr* of
fiibdomyolysn in fiis p€tied

10, Efi.ci! or .hm.ic d.nFrdon.nd

Dddrcd nNcl* @'ltFd musls s
oid4 to iDredpdotr ol mod uon trod ov eu.
Th. $dkina noehological chases or dcrcoien
mu*le dc stui*rge itr crcs+4tional fl* md
sna[ oi Is4e srolp abphy (FisDre ]2), d.{cdng
on iumbffi of disrupk! dos. Fibcr !?. sroping
ngvidenccofrcidnnit]on'Itisulud]ynotPe
sibl. b pidpoinr l]lc .tiology ot de denfladng
diea* liom a studv of the mu&lc biops]'.

T*an.y'oie p.ri.i6 wde dinicrllv adl
nkopanolosie,lly spiiil nusculT &phv (sMA).
The paricnfs agc tig.d fnn 5 monrhs to 25 veds
Eighrcm p&ri.n6 (35et) *4 Dnds l0 vcds sMA
ndcnodcnfmncd*oldcrcMliodjiinf.icy,
Mon ol or yourg patjctrb P@ntei wid nopw



rnir"hia'1!d! Jsoisiia!fr I
&nndr'mtqii! r'rnrlt

fislE /1. Drus-induccd nyopithy. Ertcmivc
mucl. necro.is sithour inuamnation.

itrtud, hypotoni4 ddrcgllpsk lid w6 llr.idy
di!g'c.n hy clinicil, Th. nildci toft w6 noE
caily contu!.d wirh hNcnle dyshphy- somc nur
culd dyrftphy my cxhibir neurcsdic lare on

EighreD pnienb were neurqsic mu*le
dircrs of uisp.cifi.d ..iolosy. Oi. pati. 

 

had
pos-polio srddrobc md displryd shrcnis long
nrndins denervarion/reinErvdion leabB. OE

(A$). horis l3 yer-old femle hrd mlsle *.:l-
res sd hish cK rcrel, *hich sgger.d@*urf
dydmphy. in prdhular Duchenie'. cmi.i H.r
biopsy 3howcd gmup ahphy dd lib( rypc gmup
in& h sddidon, dyshophin ihmunonaiiiDgs *cr.

couid ior di3gnos fn voiG rdoDs. n'.y m
discused under ertaebsorio! p6g6rd ex.lr-

fron a nan dyiDs of hr?,te.llllr cmidora ws
p.don[d in 1939 .n snrp iiozn @hdquc *6

fi?ru 12 Spiial ntreul! ihphy- Legc sDup

12, No!+ldifr .[m!e NoD{pe.ific
.hoss 4couni.d for rb.ldsstsmup iD rhis sbdy
(25.66 %,6). No Nqu,l pr.t €ie n €pd.d.A.,od-
ins ro rh. rcqusr fom, clinicd diag@6 of 6n
sroup wdc div.n. md cudty ioilFcifrc, includ-
ins {er(n6q hypobtrb, d.l.yed iLvoldprmr e.
Rdiv.d dinicil infomilioi *c ol lini. help in
dnwiDs my dirsroij. @trcludd, To nrt dj.g-
msis orr.uonxflln diu6i w. @erly EquiFd
sn tutrdm.nrri dlrr dmmpNitrg d. onld of
syrproms in chronolos/, hmilirl hjlrory dtug
spcurc atrd I phy8isl *mimdn. EM6, l@
ndidiE 6ne G& Iov.l. ad both ffi Dd csF

oAsy rcqBrfom wd @i{r d6igndii I',Ly,200r,
Tne mrin purF.sc u!3 to obbin sistrifi@. dini..l
dd. Morphology pd e vs nor ad.{ubfr p€mc
loeicil diigrois of euenuhl,r di!d6.

13. UlcLidn.d n@d.r dtdsphld,
'rw.nry one pati b (ev.n n'l.s md four6.
ibmil*) h.d d)ftophic nude, i.e. nElcd ruii
rioi id ribrt sirq dDlclo d.@i., ,nd &g.Gario

culedyshphy cd b. clglificd ii6coisdirl fom



My0pdholoss , l4'Yar sniqi ExFdoG:

ii ci$s or symproms @.miig sncc 6nlh. orher
dystophics dc pFviorsly nam.n by lh. disrnbu-

don, oily saven ou! or twen.y olc pr(ien6 wse strb_
go t rp .d [b j 'mbg jdkmdo igenk |mso |d
dy4hphy. wirhour d'nKa
|islory.jmfunohisGhefiisL-y'atrdno|ccohnudy'
pre.is diagiGis of mucDld dydrcphv r armct
impo$iblc. shce rhc imnunohnto.bemstrv *as
sded i( 2002, if ,itibodies ac a$ll,ble biopsv
$mpler obhined lad should nor hsve €gu'vo.al
ircoebrioD. tio*dq dris beiclir is dill pmbrem
aric fo' rhe ehiv'rd smpld |nat ramfcftd b lor

rt.l Linb |ndt. ntscutar dJtroPh!
ll,cMD) fth ctrriry etr.onpas$s a h.cbsen.ou!

;nr;v. b.enes6br,,hed to (hrrknr rcMD'4
only llv. patienb wd clitricoprlologicalrv .om
paribL wiln LGMD AII bu! one wm fen,l. dd
wr showtr b h,vc rutoson,l trssvs 'ihddnce

Itr dysbphy (BMD) or LCMD, but subsqenrrv
dystophii immumcyro.hemisrry shosed no dored
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hypolonia and d&osryposi! since bn$ spiMl
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farDA and eid $age muscle dhe& ceierallv
biopsy olsMAndhercld{ur Noe, wirh aFil

cases or cotrgeniral dyirophv can be da$ilied
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sion body nyositic oculopharyiscal muscuk dvs
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mu$lc inroms iorbiis bd iMppnpiare el..bd
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rcr'.r lah $mprs or dides ro dEse hbmrds Evd
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diseases in Thah. wc c,i povide moE d.urare
dirsiosn ,id appmpriarc rcarncd ro our paricok
who sunu ft om ncuromustrrrdis6s.

CONCLUSION
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