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[ucepTaunoHHAaT Tpya cbabpka 150 cTpaHuum n 159 nutepaTypHU U3TOYHMKA, OT

konto 15 Ha knupunuua. OHarnegeH e ¢ 11 Tabnuum n 20 urypw.

HacTtoawata Hay4yHa paboTa e npoBefeHa B KnuHukaTta no [etcka OpTtoneamsi Ha
YCBAJIO "lMpod.bonyo bonueB” — NopHa 6aHsA, kbM MeouvumHCKM YHMBEPCUTET B
rp.Coduma, B nepmoga 2000 — 2006 r. n vyactuyHo B Alfred | duPont Hospital for
Children, Wilmington, DE kbm Thomas Jefferson University, Philadelphia, USA npe3

2002 r. n obxBala naumeHTn Ha Ta3m 6onHuua ot 1985 — 2002 r.

[okTopaHTbT paboTtn B KnuHukaTa no detcka Optonegus Ha YCBAJIO "TMpod.bonyo

bonyeB” — opHa 6aHa oT 1995 r. 4O MOMEHTa.

[uncepTaumoHHNAT Tpya € npemMuHan YycrnewHo npoueaypa 3a npensapuTernHo
obcbxaaHe Ha 3acepaHue Ha Kategpenusa cbBeT no OpTtoneaus n TpaBmartonorus
npn MeaunuunHckn ®akynteT, MeguumHckn YuusepcuteT — Codma Ha 06.06.2011 r.
Mo npegnoxeHve Ha pbkoBoauTensa Ha Kategpa no optoneaus n TpaBMaTtonorus —
lMpoTokon Ha kategpeH cbeeT oT 06.06.2011 r, yTBbpAeHO OT PakynTeTHNA CbBEeT
Ha MeanuuHckn pakyntet ¢ npotokon Ne 28 / 01.07.2011 r, PektopbT Ha MY —
Coduma HasHavaBa cbe 3anoseq Ne P-659 / 13.07.2011 r. Hay4HO Xypu, Ha KOeTo
Bb3nara fa nposede npouegypa MO 3awWwura Ha gucepTauuMoHHMA Tpya Ha
14 Oktomepu 2011 r. My6nuyHaTa 3awmTa We ce nposBene B aynata Ha YCBAJIO

- ,,MMpoch.Bonyo BonuyeB” — NopHa 6aHA Ha 14.10.2011 r. oT 14 yaca.

M3MNOJNISBAHN CbKPALLEHUA:

ABH ABackynapHa Hekpo3a Ha befapeHaTa rnaesa

ONATT OuHamnyeH nHaekc Ha auetabynapHOTO NOKpUTHeE
OPTC [ducnnasuata Ha pa3BUTMETO Ha TazobegpeHarta cTaBa
KAL KbcHa aueTtabynapHa gncnnasums

K1 KbcHu nocneanum

ny lMbneH ycnex

TBC TasobeapeHn ctasum

Y3B Ynrtpa3ByKkoB



BbBEAEHUE

AvcnnasnyHata M HectabunHa TasobegpeHata cTaBa nNpuU paxpgaHeTo €
AVHaMUYHO 3abonsiBaHe C NOTEHUMar, KakTo Aa ce HopManuaupa CrMOHTaHHO, Taka u
Aa ce BMOWWN C MHTEH3MBHMSA pacTeX Ha kbpmadeTo. [MporHo3aTa Ko OT ABaTta
n3xoda € Nno-BeposiTeH € HeBb3MOXHa. OCBEH TOBa rofisiMa 4YacT OT MaTONIOrMYHNTE
NPOMEHN B aHaAaTOMUSITA Ha CTaBaTa Mnpu paxgaHeTo ca obpatumm ocobeHo ako ce
3anoyHe He3abaBHO paHHO NeYveHune.

B 3pana Bb3pacT eBonwuuATa Ha [ereHepaTtMBHaTa OCTe0apTpo3a Ha
TaszobegpeHarta cTtaBa (KOkcapTpo3a) € KOPEHHO pasnunyHa. Ta e HeobpaTum npouec.
YcTtaHoBeHo e 4e 0o 50% OT cnyyauTe Ha gereHepaTuBHaA KOKCapTpo3a ca BTOPUYHM
Ha 6asaTta Ha HenekyBaHa Unu HegonekyBaHa cybnykcaums Ha 6egpeHarta rnaea unm
ocTaTbyHa aueTabynapHa gucnnasus.

C pokasaHa Han-rongama eeKkTMBHOCT U HaW-MamnbK PUCK OT YCIOXHEHUSA Mpu
KOHCEpPBATMBHOTO NlevyeHne Ha aucnnasudHarta u HectabunHa TasobegpeHa ctaBa B
KbpMayecka Bb3pacT € (PYHKLMOHANMHMAT METOA CbC CTpeMeHaTa Ha [MaBnuk.

CBOEBpEMEHHO 3ano4yHaTO paHHO fleYeHne CbC CTpeMeHa BOAW MbpBOHAYasriHoO
0o nepdekTHa penosvums n ctabunusauna Ha ctaBaTta 6e3 ycnoxHeHus. B peguua
cnydanm obadve crnepg NpoOXoXOaHeTo B Cbliata CTaBa Ce MOsSIBABAT  KbCHMU
nocneacTemMs B KpbBOCHabasiBaHeTOo Ha 6GepgpeHata rnaea wunu 3abaBsHe Ha
aueTabynapHusa pactex.

B nocnegHute Tpu OeceTUneTUss ce HanoXu CTPUKTEH YNTpasBykoB obpaseH
MOHUTOPWUHI Ha MNPUMNOXEHUETO Ha cTpemeHaTta Ha [laBnuk kaTto AonbiHEeHue Ha
KMMHUYHOTO W peHTreHorpadpcko npocrnenssaHe. HeroBata pons e paHHO
NpekpaTsiBaHe Ha fnevYeHneTo npu OOEKTMBHO [oKa3aH Heycnex, 3a ga He ce
[I0yBpeaV HepernoHnpalllaTa ce CTaBa, KakTo U MakcumarHo [la ce CbKpaTtu nepuoaa
Ha NpecTol B CTpemeHara.

Cnep npoxoXaaHeTo Ha M3NeKyBaHOTO AeTe, npocreassaHeTo Ao nybepreTa e
KNMUHWYHO W pPeHTreHonornyHo. Ponata MM e [Oa OTKPUAT Bb3MOXKHO Hal-paHo
nosieaTa 1 NocneaBalloTo pasBUTME Ha CrioOMeHaTUTe KbCHU nocneacteus. LlenTa e
CBOEBPEMEHHOTO WM OrnepaTMBHO KopurMpaHe. HepocTtaTbk Ha Te3nm MeToauM Ha
npocneasiBaHe € HEeBb3MOXHOCTTa 3a MPOrHo3a B HAYyanoTo Ha IEeYEeHWEeTO Kou
N3NeKyBaHu CTaBy L Pa3BUST KbCHUN YCIOXHEHUS.

B HacToAWOTO MNpoyuBaHe ce u3cnegBa U CTaTUCTMYECKUM [oOKasBa
3HaA4YeHMeTO Ha onpeaeryieHU pPaHHU YNTPa3BYKOBU KPUTEPUM C MPOrHOCTUYHA
CTOMHOCT 3a NosiBa Ha KbCHU MOCNeACTBUSA B Pa3sBUTUETO HAa MbpPBOHaYasnHo
ycnewHo usneKyBaHa gucniasunyHa u HectabunHa TasobeppeHa craBa.



LEN

HacTtosawumaT Tpya nva 3a uen:

M3rotBAHe Ha KpuTepum 3a pPaHHO NPOrHo3upaHe Ha KbCHU nocrneguuu M
NPOTOKOSN 3a npocneasBaHe crieq Kpas Ha Jfle4YeHUeTo Ha AuCnnasuvyHu u
HecTabunHuM TaszobeapeHn cTaBuM NpU Aeua, NeKyBaHM CbC CTpeMeHa Ha
MaBnuk.

3A0A4YMN

3a nocturaHe Ha onpegeneHaTa Len cu noctaBuxmMe crieaHuTe 3agaudun:

1. [a ce HanpaBm BB3MOXHO HaW-MbiieH 0030p Ha CBETOBHWUTE pe3ynTatu OT
YNTPa3BYKOBO MOHUTOPMPAHOTO fleYyeHMe Ha aucnnasmarta Ha pasBuUTUeTo Ha
TasobefpeHaTa cTaBa CbC CTpeMeHaTta Ha [1aBnuk.

2. [a ce wusrpagn obekTMBHA OLEHKA Ha HecTabuMnHOCTTa Ha naTonornyHarta
HeoHaTanHa TasobeapeHa cTaBa 4Ype3 HOBM YNTPA3BYKOBU MNapameTpu U
knacudukaums ¢ uen nosueHa edekTUBHOCT Ha ynTpa3BykoBaTa AnarHocTvka
N MOHUTOPWHT.

3. [a ce npocneau pasBUTMETO crnej Kpas Ha IeYeHMeTo Ha AucnnasvyHu u
HecTabunHu TasobeapeHn cTaBu Npu Aeua, NekyBaHn cbC cTpeMeHa Ha lMaBnuk
nop ynTpa3ByKOB KOHTPOI U CrieAeHN peHTreHorpadcku cnen npoxoxaaHeTo.

4. [a ce wuscregBa B3avMoOBpb3kaTa Mexy TeXecTTa Ha yrTpasBykoBaTa
naTofiorMsl B Ha4anoTo Ha fie4eHMeTo 1 M3xoda OT JleYeHNeTo CbC CTpeMeHaTa
Ha [laBnuk, npocneneH peHTreHorpadckm B KpaTKo- M ObAro-cpo4vHa
nepcrnekTuBea.

5. [a ce OTKpUAT KOW paHHW yNTPa3ByKOBU XapaKTEPUCTUKU MoraT Aa nporHo3vpar
M30CTaBaHeTO B MOPCONOrMYHOTO pa3BUTME Ha U3nekyBaHaTa TasobepgpeHa
cTaBa Ha Nno-KbCeH eTar.

6. [a ce onpegenu npubnusMTenHo NPOAbIKUTENHOCTTa Ha npocregsiBaHe Ha
pasBUTMETO Ha pasnuyHuTe QOPMU Ha OUCTINA3UYHM UM HecTabusHM
TazobeapeHn cTaBu, NekyBaHM CbC cTpemMeHa Ha MaBnuk.



MATEPUWANT N METOOU
1. MATEPUAT

HactosiwaTa Hay4Ha paboTta e npoBegeHa B KnuHukata no [etcka Optoneaus
Ha YCBAJIO "Tpod.Bonyvo Bonyes” — NopHa 6aHs, kbM MegnumHckn YHMBEPCUTET B
rp.Cocpuma, B nepnoga 2000 — 2006 r. n yactmyHo B Alfred | duPont Hospital for
Children of the Nemours Foundation, Wilmington, DE Ha Thomas Jefferson
University, Philadelphia, USA npe3 2002 r. n o6xBawa naymMeHTn Ha Ta3un 6onHuua ot
1985 — 2002 .

Hay4yHnat Tpya ce cbCTOM OT PeTpo- U NPO-CNekTMBHA 4YacT, npy nogdbop Ha
crnyyauTe rno KpUTepuu 3a BKIKOYBaHE:
1. JlekyBaHn cbC cTpemeHa Ha [laBnuk nog coHorpadckm KOHTpon TasobeapeHu
CcTaBW.
2. MuHuMMmyM 4 roguLHO peHTreHorpadCcKo npocnenssaHe crnen Kpasa Ha nevYeHneTo.
3. lMbnHa ynTpasBykoBa W peHTreHorpadpcka [OOKYMEHTauud, KOATO BKM4Ba
MUHMUMYM 5 ynTpasByKOBM BU3UTM MO BpeMe Ha Jle4YeHNeTo W exerogHa
peHTreHorpadus cnen Kkpas Ha nevyeHueTo.

Kputepuute 3a u3Knw4YBaHe: aeua C YCTaHOBEHN TEHETUYHU XPOMO3OMHM
HapyLweHund, HeEBPO-MYCKYJTHU 3abonsBaHus, ocTeoxoHapoancnna3nn, Kakto n geua c
HenbJ1Ha AOKYMEeHTaluA.

Ot 487 HOBOpOOEHM, NEKyBaHM YCMELWHOo CbC cTpemeHa Ha [laenuk, 55 6sxa
n3bpaHn no nocoyeHute kKputepun. Te3m 55 nauymeHta (100 naTonornyHu
TaszobegpeHn CTaBu) ca [OUMarHOCTULMPaHW Ha MbPBUYHOTO  YNTPa3BYKOBO
nscnefBaHe CbC 3HauYUTENHa HeCcTabunHOCT Ha cTaBuTe (cpegHa M TeXka
cybnykcaumsa n nykcauus).

2. METOAMU

2.1. AHamHe3a. [lemorpacduma Ha naumeHTuTe —

M3cneoBaHn ca crnegHUTe nokasatenu - nos, paca, MNOpegHOCT Ha paaaHe,
OpeMeHHOCT, cefanuliHO npeanexaHue, hamunHa npeancnosvuns, ABYCTPaHHOCT,
CTpaHa Ha 3acsraHe, Bb3pacT nMNpPWU Hadano Ha JNeyYeHneTo Wun cpedHa
NPOOBINKUTENHOCT Ha NpocreasBaHe Ha NekyBaHUTe geua.

2.2. KnuHn4yHM metogu
2.21. lMpeau nocTtaBsAHETO Ha CTpeMeHaTta € wuscnefBaHa abgykuvsaTa B
TaszobegpeHn ctaBu, KNMHNYHUTE TecTtoBe Ha Barlow u Ortolani, aobmkuHaTta Ha gBaTta
OOJSTHU KparHUKa, OTYMTa Ce HanM4mMeTo Ha acouMmMpaHn KOCTHO-MYCKYSTHWU aHOMaruu.
2.2.2. o Bpeme Ha nevYeHMeTO B CTPeMeHaTa € nNpocrneaeHo nma nm nogobpexHne
B abaykumaTa, KakTo 1 3a npekomepHa abaykums n puck 3a ABH. CnegeHo e cbLo 1
3a aKkTmBHa pyHKUMSA Ha m.quadriceps, 3a ga ce uaknoym npobnem ¢ n.femoralis B
cnyyanTe Ha ekcTpeMHa dnekcus B TazobeapeHarta ctasa.

N3uucnsea ce nepuopa OT BpeMe 3a HEMpPEKbCHATO HOCEHE Ha CTpeMeHaTa,
BPEMETO Ha OTBMKBAHE OT CTpeMeHaTta un obusa nepruoa oT BpeME B CTPEMEHATA.



2.2.3. Cnep npoxoXxpgaHeTo Ha exXerogHuTte npernean € nNpocrnegeHo 3a Hanuuvme
Ha pasnuka B ObfKMHATa Ha ABaTa OOSMHU KpaHUKa U OrpaHUYeHne B OBWXEHUATA
Ha aBeTe Ta3obedpeHn CTaBu, KaKTO U XapakTEPUCTMKM Ha noxogkara.

2.3. YnTpa3BykoBU mMeToam
M3non3Ba ce nuHeapeH TpaHcawcep ¢ yectota 5/7,5 MgHz B 3aBucumocT ot
Bb3pacTTa.

2.3.1. Y3B napameTpu 3a oLeHKa Ha aueTtabynapHata mopdonorus

2.3.1.1. Anda-bron Ha Graf, TunusnpaHe no moauduumpaHa knacudukaumaTa
Ha Graf.

TaszobegpeHata cTtaBa ce CKeHMpa C NUHeapeH TpaHcAlcep B KOpOHanHaTta
paBHWHA Npe3 naTtepaneH goctbn. Ha exorpadckua obpas (dur.1) ce HadepTaBaTt 3
NVHWW, NapanenHn Ha CTPYKTYPU OT KOCTHUSA U XPYLUANHUA aueTabynapeH nokpus m
MeXay NMUHUUTE ce namepsaT 2 brbna.

IS i
®UI.1. Exorpadckm ob6pas n cxema Ha TexHukaTa Ha Graf.

brunbT a oTpassBa KOCTHOTO NOKPUTUE Ha BeapeHaTa rnasa oT auetabynyma m
KONMKOTO MO-Manbk € brbNbT — TOMKOBa MNO-rofnisiMa € CTeneHTa Ha AeueHTpauus.
[vHamukaTa Ha a-brbna B xoga Ha 1™ roguMHa OT XMBOTa Ha [elara CbC 3apaBu
CTaB/ Ce XapakTepuaupa C T.Hap. "MaTtypauuoHHa Kpma”. Tasum kpuBa OTpassiBa
3aBucumocTtTa: CpegHata CTOMHOCT Ha O-brbna npecuya 60-rpagycoBaTta rpaHuua
OKOJ10 2 MeceyHa Bb3pacT, crnef ToBa goctura 64° Ha 4 meceua. Tosa 64-rpagycoBo
HWBO OCTaBa NOYTU HENMPOMEHEHO [0 Kpasi Ha NbpBaTa rogMHa oT XMBOTA.

brenbT B oTpassiBa XpywsanHOTO MNoKputue Ha 6GegpeHata rnasa  oOT
auetabynyma m KONMKOTO MO-rONsdM € brbfibT — TOMKOBA MO-rofiiMa € CTeneHTa Ha
aeueHTpaums.

Haxogkute oT cTtaTtuyHusa coHorpadckm obpas ce CTeneHyBaT B T.Hap. TUMNoBe
no Graf n Ha 6asaTta Ha O - B - BIMOBU N3MepPBaHUA ce pas3npeaensT B eamH ot 4™
OCHOBHM TuMa cnopea knacudukaumaTta Ha aBTopa. Tasu knacudukaumnsa ce 6asmpa
Ha CTeneHTa Ha uamecTBaHe Ha GegpeHaTta rmaea M acouumpaHata gedopmaumsa um
3abaBsHe B pactexa Ha auetabynapHus NOKpuB.



2.3.1.2. CvoTHoweHue d/D Ha Morin.

C.Morin n T.Harcke ckeHunpaTt TasobegpeHa cTaBa B KOpoOHanHaTa paBHMHA, HO
non3BaT CEeKTOpeH TpaHCAKCep W xapakTepuaupaT MOpdOforM4yHO craBaTa 4ypes
T.Hap. ,NPOLEHT Ha NoKpuTMe” Ha BegpeHaTa rnaBa OT KOCTHMSA aueTabynym.

d/D (%)

PUT.2. ,MHpekc Ha aueTabynapHaTta agbnbounHa” d/D Ha Morin.

ToBa NOKpUTUE Ce u3MepBa Ype3 NPOLEHTHOTO CbOTHoweHne d/D, npun KoeTo
anctaHumaTa d e aobnboymHaTa Ha KOCTHUSA aueTabynapeH Nokpus, a gucraHumsaTta D
oTpassiBa AnameTtbpa Ha begpeHarta rnasa (Pwur.2). B no-kbCHUTE CU n3cnensaHus,
Morin nsnonsesa He CEKTOpeH, a NMHeapeH TpaHCOCcep WM NpaBu CTaTUCTUYECKa
OLeHKa Ha [OCTOBEPHOCTTA Ha BCUMYKM M3MEpPBaAHW nokasaTenu, KaTto Wu3nonssa
napanenHo un o—brona Ha Graf. ABTOpbT npomMeHsa onpegeneHneTo Ha d/D kaTo
LMHOEKC Ha aueTabynapHata AbnboynHa” 3aWoTO TO3M WHAEKC XapakTepuaupa
dopmata Ha aueTtabynyma. WM3non3ea ce 3a oOueHka Ha nogobpeHveTo B
auetabynapHoOTO pa3BuTME KaTo (PyHKUMS Ha NOTeHuwana Ha auetabynyma fa
nokpmea gpemoparnHara rnaea. Morin yctaHoBsBa, Ye ,MHOEKCHT Ha aueTabynapHaTta
Abnb6ounHa” d/D nog 40% kopenupa ¢ abHopmaneH peHtreHorpadcku Al u d/D Hag
56% c HopmaneH Al. ABTOpbT Hamupa cTaTUcTU4eckn no-gobpa kopenaums mexay
Al n d/D otkonkoTo mexagy Al n a—brona.

2.3.1.3. OnucaHMe Ha Ha eXOreHOCTTa Ha XPYLANHUA NOKPUB.
ExoreHocTTa Ha xpywsanHus nokpue (Pur. 3) ce onmcea KaTo:

— HOPMAIJIHA, npu nunca Ha eXOreHHOCT B XMasnMHHO-XPYLUSASTHUS MOKPUB,
— YBEJIMYEHA, kato ce oTtuMTa 1 3a HanuvyuneTo Ha gedopmauua Ha nabpyma u
nokpmea.



. %
®UI'. 3. TaszobegpeHaTta cTaBa B KOPOHASIHA HEyTparHa paBHUHA.

A) CXEMA

B) HOPMAJIHA COHOIPAMA. CTpykTypaTa Ha HOPMAaliHUS XPYLUSINIEH MOKPUB € He-eXOreHHa u
3aBbpLUBA C KbC TPUBIbIIEH pnbposeH Bpbx (Labrum) ¢ noBuwieHa exoreHHocT. CTpernkara nocoysa
XPYLUSAMHAUS NOKPUB.

B) MATONOMYHUAT xpywsan cTaBa exoreHeH W3BbH rpaHuuute Ha nabpyma nopagwm
TpaHcopMUMpaHeTo Ha XManUHHUA XpyLLAn B AedopMupaH prubpoxpyLuan (MapknpaH cbe cTpernka).

2.3.2. Y3B napameTpu 3a oueHKa Ha CTaOMNHOCTTa Ha Ta3obeapeHaTa cTaBa

2.3.2.1. CtabunHocTtTa Ha TasobeapeHaTa cTaBaTa Ce OUeHsiBa N0 AUHAMWUYHUA
meTop Ha Harcke.

TexHukaTta Ha Harcke Bknwo4vBa uscnegBaHe Ha TasobegpeHa crTaBa npes
natepaneH u 3agHo-naTteparneH OCTbM B KOpOHanHarta u TpaH3Bep3anHaTta paBHUHU
npu HeyTpanHo wunu dnektnpaHo (B abaykuus/apgoykumsa) 6edpo, CTaTUYHO U B
AVWHaMunka, 6e3 n cbC cTpec MaHeBpu. MacnegBaHeTo Ha BCsAKa cTaBa BKM4Ba 2
OPTOroHasnHu NPoeKkumMm n MMHUMYM 6 obpasa.

B kopoHanHata paBHWMHA cTaBaTa Ce wu3cnegBa nMpu  HeyTpanHo  Unu
dnektpaHo Ha 90° 6egpo. B HeyTpanHaTta nosvuma ce oOueHsABa LeTaunHo
auetabynapHaTta mopdonorna n ce nNpaBAT U3MEPBaHUSA (bIMOBM M MPOLIEHTHU) 3a
KadecTBeHa oueHka. BbB (pnektnpaHaTta no3vuusi ce ornexga cpeauHHaTta 4acTt oT
auetabynyma KakTo M 3agHaTa rpaHuiua Ha auetabynapHaTa amka 0cobeHO KoraTo
ce npwunara cTpec no octa Ha dnektupaHoTo 6eapo, 3a ga ce BuAM ganu 4act oT
OeagpeHaTa rnaea Lie ce Bu3yanuaupa 3ag 3agHus pb0o Ha TpypaguanHna XpyLsan.

B TpaH3Bep3anHaTa paBHMHA CTaBaTa CbLO Ce u3cneaBa npu HeyTpasHO Unu

dnektnpaHo Ha 90° 6eapo (dur.4).

®PUIl.4. NacnegsaHe no TexHuka Ha Harcke B TpaH3Bep3anHaTa paBHMHa npu dnektupaHo Ha 90°
benpo.



B HeyTpanHaTa no3uuusa ce npocneasisa 3a OTKNOHEHWe Ha 6egpeHaTta rnaea B
NOCOKa Hasag, naTepanHo W Harope cnpsmo aueTtabynapHata smka. BbB
dnekTMpaHaTta no3vums ce ornexaa 3agHonartepanHo ganu OegpeHaTa rnaBa ce
n3mecTBa cnpsmMo auetabynyma npuv agaykumsa u cTpec no octa Ha 6egpoTo KakTo
npyn KNMHUYHMSA TecT Ha Barlow. Cnen ToBa ce npemaxBa cTpeca u ce Habniogaea
KakBa 4acT OT rraBaTta ce pernoHvMpa B aueTtabynyma npu abaykumsa Kakto npu
KNMHUYHMA TecT Ha Ortolani.

2.3.2.2. Unpekc FHC Ha Terjesen.

3a pasnuka oOT cboTHoweHueTo d/D Ha C.Morin, koeTo xapakTepusupa
auetabynapHata AabnoouuHa, Terjesen BbBexaa wuHaekca FHC (Femoral Head
Coverage) — ,MHOEKC Ha nokputne Ha GegpeHaTa rnaBa OT KOCTHWUSA auetabynym”
KaTO MHOUKaATOp 3a uUeHTpaxa Ha crtaBaTa. WMHgekcbT FHC = a/b x100%, kato
OMCTaHUMATA @ € YacTTa OT AnameTbpa Ha bGegpeHaTa rnaBa, KOSTO € NoKpuTa OT
KOCTHMS auetabynym, a guctaHumaTa b e agnameTtbpa Ha 6egpeHarta rnasa. (Pur.5)
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®PUr.5. Mipekec FHC (Femoral Head Coverage) Ha Terjesen.

NHpekcbT FHC ce mn3uncnsaea npu ekcTeHanpaHo 6eapo M HeyTpanHa nosuums
OTHOCHO apaykuusa/abaykumsi, 6e3 npunaraHe Ha CTpec Mo ocTa Ha ©OeapoTo.
CpepHata BenuunHa Ha FHC npu HoBopoaeHnn e 55%, 54% npu momunyeta n 56%
npy MOMYETa, a Hal-HMUCKaTa HopmMmarsiHa CTOMHOCT (cpegHa — 2 SD) e 45%, 44% npwu
momuyeTa u 47% npn momyeta. MHgekcbT FHC Ha HopmanHuTe cTaBum HapacTBa C
Bb3pacTTa M Ha 4-5 Mece4yHa Bb3pacT HaW-HMCKaTa My HOpMarnHa CTOMHOCT e 52%.
MpenopbvuBa ce FHC>50% pa ce cmsaTta 3a HopmarnHa ctasa. lNMpu FHC 40-50%,
ctaBata e pgucnnasumyHa, npu FHC 10-40%, crtaBata e cybnykcupaHa, a npwu
FHC<10%, ctaBaTa e nykcupaHa.

2.3.2.3. Knacudumkauumsa Ha S.Suzuki

Suzuki wn3non3Ba npegeH [AOCTbN B TpaH3Bep3anHaTa paBHMHA, HO
ocbllecTBABa HabNAEHMETO Ha [BeTe CTaBuM €OHOBPEMEHHO C ronisiM JiMHeapeH
TpaHclocep, kaTto Gegpata ca nbpBOHA4YanHO B MNO3vUMA 1 — eCKTeH3upaHu U
agayumpanu, a crnepg Toea B nosvums 2 — BbB hnekcns n abaykums. Npu HopmanHa
CTaBa MpeMuMHaBaHeTO OT efHa B Apyra no3vumMsi He MNpPOMEHs No3vuMsita Ha
OegpeHaTa rmaeBa cnpamMo auetabynyma. [Npu HectabunHocT OegpeHaTa rnaesa B
nosvumna 1 Ham-4ecTo ce M3MecTBa NnaTepanHo M Hanped, KOeTo € CBbp3aHO C



npegHo-MeamnanHo namMecTBaHe Ha Hagnexauwmst m.iliacus, a auetabynapHaTa siMka
Ce 3anbfiBa C eXOreHeH MHTeprnoHuym. [Npu Hannuve Ha natonorna B nosvuma 1,
aBTOPbT NpenopbyBa fa Ce MNPEMUHE KbM CKEHWpaHe B Nno3vums 2, B KOSTO
OegpeHaTta rnaBa Ham-4ecTo ce m3amecTBa 3aa auetabynyma. CnocobGHocTTa Ha
rmaBaTa ga ce penoHupa B aueTabynapHata siMka npu driekcmna ¢ abaykuus e B
ocHOBaTa Ha krnacudukaumaTa Ha Suzuki (Pur.6). Texectra Ha naTtornorus ce
pasnpegend B Tunose — A, B C, c nogtunose Alu All ,kakton B+ un B — . lNpu
™n A |, B nosuumsa 1 ca Hanuue 3™ Genera 3a AeueHTpauus (natepanusaumus Ha
OegpeHaTa rnaBa, MeauanHO W3MECTBaHe Ha Hagnexawiata Myckynatypa Wu
BbTpeaueTabynapeH WHTEPNoOHMYM), HO B MO3UUMA 2 cTaBaTa € CbC 3anaseHa
KOHUeHTpuyHocT. Mpu Tun A |l, ctaBaTa € cbC 3arybeHa KOHUEHTPUYHOCT, HO rnasarta
€ C NeKOoCTENneHHO npunnb3BaHe Hasag 6e3 aa e 3arybuna KOHTaKT CbC 3agHaTta
BbTpELLHA CTeHa Ha aueTtabynapHaTta amka. [pu Tnun B, 6egpeHarta rnaea e c oule
NO-ronamMo M3mMecTBaHe Ha3af, KaTo HEWMHUAT LIeHTbp € Ha HMBOTO Ha Haun-3agHaTta
rpaHuua Ha auetabynyma n e B KOHTakT ¢ Hes. pu Tun B + KNMHWYHUAT heHOMEH
Ha HamecTBaHe Ha Ortolani e no3ntneeH, gokato npn 1un B — e HeraTueeH. [lpu
Tvn _C, 6egpeHaTta rnaBa € HanbfIHO M3MEecTeHa 3af aueTtabynapHata dmka, KaTo
HEVHUAT LEHTBbP € 33 HMBOTO Ha Hal-3agHaTa rpaHuua Ha aueTtabynyma.

PUTI'.6. Knacudukaumnata Ha Suzuki.

2.3.2.4. IMHAMNYEH MHOEKC HA ALETABYJNAPHOTO NOKPUTUE

3a uenta Ha HaACTOAWOTO M3cneaBaHe BbBeOOXME HOB COHOrpadCcku
napamMeTbp, 4Ype3 KOMTO no-O6EeKTMBHO [Oa Ce OueHsiBa CbCTOSIHUETO Ha
TaszobegpeHaTta cTaBa B AMHaMmka no metoaa Ha Harcke. Hapekoxme ro ,JAnHamunyeH
NHOEKC Ha aueTabynapHoTo nokpuTtue”. Ton ce nmamepsa B KOpOHanHaTa paBHMHA
BbB (priekcus ¢ agaykuma u ce pasnuyaBa OT CbOTHoweHuneto d/D Ha Morin n
nugekca FHC Ha Terjesen.

CvoTHoweHneto d/D Ha Morin e MopdonorMyHa Msipka — WMHAMKATOp 3a
AbnbouynHata Ha auetabynyma, a He AMHaMMYHa Msipka 3a W3MECTBAHETO Ha
OegpeHaTta rnaea.

MHpekcbT FHC Ha Terjesen (®ur.7A) e wHOuKaTop 3a UEHTpaxa Ha
TaszobegpeHa cTaBa U MOXe [a OueHsABa CTabMNHOCTTa U HAaMecTBaHeTo U.

Mpn OUAI (®ur.76) nsnonssame cblmTe OTAPaABHM TOYKM KakTo npn FHC, HO
BMECTO [a Ce M3MepBa B KOpOHanHa-HeyTpanHa paBHUHA, M3MepBaHuATa ce
npoBexaaT B pearnHa CTpec NpoeKUns, a MMEHHO B KOpOHarnHa-orekCMoHHa paBHMHA
C MakcumanHa apaykuus. Tasum CcTpec Mpoekumsa ocurypsiBa MHOrMO  MO-TOYHU



n3MepBaHMs 3a pearnHaTta CTerneH Ha HecTabunHOCT Ha cTaBaTa. M3amepBaHETO Ha
OWNAI e cnepgHoto: AWAI = A/D. PedbepeHTHa nuHus 1 e TaHreHuuanHa Ha Ham-
MeamanHua exorpadcku KoHTyp Ha OegpeHaTta rnaBa. PedepeHTHa nvHuga 2 e
TaHreHuManHa Ha npaBOTO €X0 Ha wunmMadHaTa KOCT, KOSTO npu JfnHeapeH
TpaHcalcep M NpaBUHO NO3MLMOHUPAHE Ha NbYa npes3 cpefaTta Ha aueTtabynyma
TpsabBa fga e napanenHa Ha ocHOBaTa Ha camusa exorpadckum obpas. Tasum nuHuA
npecunya epkepa n e nogobHa Ha paguorpadckata nuHusa Ha Perkins. PedepeHTHa
IMHWMS 3 e TaHreHuuanHa Ha Hamn-natepanHusa exorpad)cku KOHTyp Ha GegpeHaTa
rnaBa, NOKPWUT OT CTaBHaTa Kancyna. AuctaHumsa A ce uamepBa mexay avHma 1 wm
nnHWs 2 1 oTpassiBa vactta oT begpeHarta rnaesa, NOKpUTa OT KOCTHUS aueTabynym
korato ©OefgpeHaTa rnaBa € WUW3MecTeHa Mo CTpec B agaykumsa  UM3BbH
auetabynapHata amka. OuctaHumsa D ce mamepBa mexagy nvHua 1 v avHms 3 wm
oTpassiBa guameTbpa Ha OegpeHaTa rasa. [1poOUEHTHOTO CboTHoweHue A/D
onpegena OUAIT.

®dur. 7A. Exorpadusi B KOpoHanHa-HeyTparnHa paBHMHA C M3MepBaHe Ha NMOKpUTUe Ha GeapeHaTa
rnaBa Ha Terjesen FHC =a/ b =24 %.

®dur. 7b. CobluaTa cTaBa, HO B KOpOHarnHa paBHWHA ¢ doriekcus 1 agaykums ¢ uamepsaHe Ha OWUAI —
AVUHaMWYeH MHOEeKC Ha aueTtabynapHOTO nMokpuTue Ha G6eppeHara rnaea, AVAI = A/D = 11%.
3abenexete Mo-rondmMoTo M3MecTBaHe Ha OegpeHaTa rnaBa B CTpec MNPOEKUMsiTa, KakTto WU
HamareHMeTo Ha NMPOLEHTHOTO U NOKpUTME.

2.3.2.5. Knacudmkauma Ha HectabunHocTTa n mopdonorusaTa

3a no-getannHa oueHka Ha NaTosiorMsiTa Ha CTaBuUTE B OBWXEHME W cTaTuKa
paspaboTnxme n BHegpuxme cobcTBeHa opurnHanHa knacugpukaums (Tabn.1).

B ouHamuka, B KOopoHanHata W TpaHcBep3anHata paBHMHU C nekcuss u
abayKkums, Bb3MOXHOCTTA 3a penosvumsi Ha CTaBuTe C u3paseHa HecTabunHocT
onpeaens kato: PenoHabunHu, YactuyHo penoHabunHm n HepenoHabunHu.

PenoHabunHu — ctaBsuTe, KOMTO npu cnekcusa n abaykums ce HamecTsar,

YacTM4yHO penoHaburHM — YacTUYHO ce LeHTpupaT B aueTabynapHarta amka,

HepenoHabunHu — BLO6LE He ce ueHTpupar.

OnucaHneTo Ha uUeHTpaxa Ha 6GegpeHata rnaeBa cnpsaAMoO Haun-3agHusa pbb Ha
auetabynapHaTta siMKa B niaTeparnHa TpaHcBep3arnHa paBHMHa ¢ onekcna n abaykuus
€ MHOro CXO4HO C onucaHneTo Ha Suzuki, KOMTO n3non3ea npegHaTa TpaHcBep3anHa
paBHWHa C 3-rpynoBa Knacudukaums.
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CraBata B guMHamuka ce pasgens Ha: CrabunuHa (OUWAM >50%), CpepHa
cyonykcauua (QNAIM 35-50%), Texxka cyo6nykcauusa (OVAI 10-35%) n Jlykcauus
(AWAM <10%).

B cratuka, LleHTpupaHu ca ctaBuTe CbC CpeHa M neka gucnnasus (Tunose C
nogtunose | oo Il no Graf), [leweHTpupaHu ca Texkute aucnnasmm (NogTMNoBeTe Ha
[Il no Graf). Ctasute ot Tun IV no Graf ¢ nHBepTupaH n komnpecmpaH auetabynapeH
nabpym He ca BKMOYEHW B M3crenBaHeTo, 3all0To 3aKpuTaTa unm KpbBHa penosnums
Ha cTaBaTa ca BUHarn NbpBUAT N3bop Ha MeToa Ha NeYvYeHne.

Mo BpemMe Ha nevYeHMeTo CbC CTpeMeHaTa Cce npoBexgar CepUnHU
yNTpas3BYKOBWU Nperneam C wartenHn namepBaHusa Ha ropecnoMeHaTuTe ynTpasByKoBuM
MOPGOMNOrMYHN N ANHAMUYHM MOKa3aTenn U ce oTdynTa guHaMmmkata MM B Xoda Ha
neyeHneTo. YNTpasByKOBUTE M3CredBaHWS Ce MNpoBexaaTr Ha 2 ceamuumn npu
TEXKUTE CTeneHn Ha 3abonsaBaHeTo 1 Ha 4 ceaMULM — NPU NO-NEKNTE CTEMNEHM.

Tabnuual. YntpassykoBa knacuduvkaums Ha ctabunHocTTa M mopdosoruata Ha TasobeppeHata
cTaBa.

YNTPA3BYKOBA KITACUPUKALIUA HA HECTABUITHOCTTA

TEXKECT OVNHAMWYEH VHOEKC ALEETABYJIAPHO
NOKPUTWVIE (%)

HepenoHnabunHa Jlykcauuna | OWNAI < 10% n 6egpeHata rnasa e HepenoHabunHa
npun abaykumsa/dnekcus.

YactnyHo penoHabunHa OWAIT < 10% v 6egpeHaTa rnasa e penoHabunHa
Jlykcaumsa npw abaykums/dnekcus.
Texka Cybnykcauus, OWATI B gnanasoHa 10-35%.
penoHabunHa
CpegnHa Cybnykauus, JWATI B gnanasoHa 35-50%.
penoHabunHa
Ctabunnu ONAT >50%

YNTPA3BYKOBA KITACUPUKALIUA HA MATOMOP®OJIOTUATA

TEXECT O-bIb

LleHTpnpanu Jleka ducnnasus CpenHa ducnnasus
a-brbn B gnanasona 50° - 59° | a-brbn B gnanasona 43° - 49°

[eueHTprpaHu Texka Jucnnasus Texka Qucnnasus
(I A Graf) (Il B Graf)
a-brbn noa 43°, a-brbn noa 43°,

XUNOEXOTreHEH XPYLUSIEH MNOKPUB | €XOreHeH XpyLUsneH NoKpuB
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2.4. PeHTreHorpadcku metoam
Bcnukn naumeHTM ca npocnefeHu peHTreHorpadpckM CbC CepurHu  (hacosu
peTreHorpacdun Ha TaszobedpeHuUTe CTaBu B Kpas Ha fieYeHNeTo CbC CTpemeHaTa U
eXerogHo cnep npoxoxaaHeTo B X04a Ha U3pacTBaHETO Ha NeKyBaHOTO AeTe.
CnegHute peHTreHorpaddCkm KpuTepmun ca n3non3eaHu 3a OLueHKa B HaCTOSALLOTO
npoy4yBaHe:
2.4.1. Hannune Ha ocudukaunoHHo agpo, Hanuume Ha auetabynapHo BanbOBaHe
Ha Portinaro B KOCTHUS epkep.

2.4.2. Hannune Ha AueTtabynapHa gucnnasums

PeHTreHorpadckMTe nokasaTtenu 3a OueHKa Ha aueTtabynapHaTta gucnnasvs B
pasfMyHUTE Bb3pacToBM rpynu ca:
2.4.2.1. [lo 4 roa. Bb3pacT — cnopen auetabynapHua nugekc Al Ha Hilgenreiner.
2.4.2.2. Hap 4 rog. Bb3pact — crnopeg brbna CEA Ha Wiberg.
2.4.2.3. lep3nctupawiata unn KbCHa aueTtabynapHa gucnnasusa ce onpegensi no
Kputepuute Ha Fredensborg n kputepumuTe Ha Terjesen, npeacraBeHun B Tabn.2.

Tab6n.2. PeHTreHorpadcku kputepun 3a KbcHa AuetabynapHa [ducnnasus.

PEHTITEHOIPA®CKU KPUTEPUUN 3A KbCHA ALLIETABYJTIAPHA OUCTIIA3NA
BbapacToBu nHtepsanu Al ° Wiberg CEA °

Jo 1 roguHa > 32°

1-2 rognHm = 30°

2-3 roanHu > 28°

3-4 rognHu 2> 26°

4-8 roanHn <15°

8-12 roauHun < 20°

2.4.3. Kputepun n knacucpmkaumsi Ha SATporeHHaTa acenTUYHA HeKpo3a Ha
6eapeHaTa rnaBa

2.4.3.1.1. Kputepun Ha Salter

2.4.3.1.2. Knacudpukaums Ha duPont — Kalamchi & MacEwen.

2.4.4. Metogn 3a oOueHKa Ha cdepuyHOCTTa Ha OepgpeHata rmaBa — O
moanduumupaHata ot Herring knacudgukaums Ha Knud Mose.

2.4.5. Knacucumkauma Ha aHaToMMYHaTa peaAyKuusa Ha Ta3zobeapeHaTa cTtaBa —
3a ueHTpaxa Ha OGegpeHaTa rnaBa B auetabynapHaTa siMKa ce K3nonsea
yeTUpU-cTeNeHHaTa Knacugukauma Ha Tonnis.

PeHTreHorpacumm ce npaBsT B Kpasi Ha Ne4YeHneTo, BbB Bb3pacTTa Ha cTabunHo
npoxoxaaHe 1 cnepa Tosa.
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2.5. CtaTtuctuyeckm metogu

2.5.1. O6wo onucaHue

Cratnctnyeckata obpaboTka Ha [aHHUTE € M3BbPLUEHA CbC CTAaTUCTUYECKM
naket SPSS Version 10.0 u Excel Microsoft Office XP. Hueoto Ha 3HaummocCT npu
KOeTO ce OTXBbpIis Hynesata xunoTesa e p<0.05.

2.5.2. MeToau Ha aHanu3
2.5.2.1. lMbpBUYHa obpaboTka ([deckpunTuBeH aHanms).

NcnepBaHn ca nokasatenute: CpegHa aputmeTnyHa BennymHa X; CtaHgapTHa
rpewka n CtangaptHo oTknoHeHne; ANOVA — BapnaunmoHeH aHanms.

2.5.2.2. Ctatnctmyecka 3aBUMCUMOCT MEXOY NMPOMEHITBMU:
A) 3a HenpekbcHaT! NPOMEHINBN:
— PerpecnoHeH aHanus.
— T-TecT.
b) 3a kaTeropuiH1 NPOMEHNNBK:
N3non3saHn ca kpoctabnuum (crosstabulation) — Tabnuum Ha B3aumHa
CBBbP3aHOCT Ha NPOMEHNNBU, C TECTOBETE:
- )(2 - Likelihood ratio / MakcumanHo npasgonogobue.
— Fisher's exact test / TouyeH Tect Ha Puwep.

2.5.3. PaboTtHu xunotesun

2.5.3.1. 'pynu Ha pa3npeaeneHue crnopes paHeH N KbCeH peaynTtar.

3a uenTa Ha aHanusa Ha KpanHuTe pesynTtaTu, nekyBaHuTe TazobepeHun cTaBu
Osixa knacudvumpaHn B 3 Trpynu crnopeq paHHUS MM OTroBOpP Ha feyvyeHve B
CTpeMeHaTa, KakTo 1 B 3aBMCMMOCT OT peHTreHorpadumsaTa Ha KbCHO npocnenssaHe
cneg MUHUMYM 4 roguHM.

A) pynata Ha HeycnewHa paHHa peno3uLusa BKITOYBA CTaBUTE, KOUTO Ca nokasanm
nep3uctMpalia HectabunHOCT WM nunca Ha nogobpeHve B aueTtabynapHarta
mopdoonornsa, nopaan Koeto cnep npobeH nepuog oT 3-4 cegMuumn € NpPeKbCHaTo
nie4yeHneTo CbC CTpEMeHaTa U NPeMMHATO KbM ApPYr METO Ha fleyeHue.

B) OT rpynaTta Ha ycnewHa paHHa peno3vuua ce oqQopMAT 2 OTAENHU rpynu —
rpyna Ha lNbneH Ycnex v rpyna Ha paHeH ycnex, Ho ¢ KbcHu MNocneguun.

pynata Ha MbneH Ycnex BKNOYBa CTaBUTE, KOMTO Ca W3fieKyBaHW B pPaHeEH
eTan YycrnewHo CbC CTpeMeHaTa M Ha KbCHaTa peHTreHorpadus gemoHcTpupaT
HopmanHa mopdornorusa Ha aueTtabynyma n Ha NpoKCUMarnHusa emyp.

‘pynaTa Ha paHeH ycnex, Ho ¢ KbcHu lNocneanum BknoyBa ctaBuTe, KOMTO ca
N3neKkyBaH B PaHEH eTan YCneLwHo CbC CTPEMEHATa, HO Ha KbCHO peHTreHorpadcko
npocnegssaHe cneg MMHAUMYM 4 rogvHU OEMOHCTpMpaT naTosiorMyHa Mopdonorna:
Hannyue Ha KA n/vnn ABH.

2.5.3.2. NbpBa xunoTte3sa.

MbpBO, ce nacnegsa xunortesarta, vye crasute ¢ Kl cnegsat pasnuyeH mogen
Ha Bb3CTaHOBSABaHe B Xo4a Ha nedeHueTto ot ctasBute c [1Y. Nokasatenute WA,
a-brbn Ha Graf, cboTHOweHne d/D Ha Morin ce HabniogaBaT NOOTAENHO 3a BCHAKa
cTaBa B xoda Ha 5 nopegHu exorpadcku npernega no BpeEME Ha NEYEHUETO CbC
ctpemeHata. C Bcska cnefsala BM3MTa B XOA4a Ha YCMNELWHOTO fievYeHne ce ovakea
Tpute exorpadCkM nokasaTtenss na HapacTBaT M Ce TbpCUM AdanvM HayuMHbT Ha

13



nosuwasaHe Ha AWAI, a-brbna n d/D e pasnuyeH 3a rpynata Ha [1Y cnpsmo
rpynarta Ha KIT.

Tasn xmnotesa ce uscnegsa ypes mnanonssaHeto Ha ANOVA TecT, KaTto 3a BCEKM OT
COHO-nokazartenute e usnonseaH otaeneH ANOVA TecT. Bcekn aHanns manonsea
CTABUTE kato npumepHa eamHuua, a nette exorpadckn BU3UTU kaTto noBTOpsaem
dakTop Ha mamepsaHe. KpanHuat CTATYC (5 KI1 craBu cpewy 82 [1Y craBu) ce
N3Mnon3Ba KaTo pakTop Mexay npumMepHuTe egmHMun. 3a No-A4eTansnHo ucneaBaHe Ha
B3anmopencteneto mexay BU3UTA n CTATYC e nsnonssaH perpecMoHeH aHanms.

2.5.3.3. Btopa xunote3sa.

BTopo, ce wu3cnegBaxa OTAENHW COHOrpadcku KpuTepunm Ha HadanHata
coHorpadusa ¢ uen otaudepeHuupaHe Ha 5™ craBu ¢ KM ot 82™ crasu c MY
namexngy 87'° cTaBu, IeKyBaHW YCMewHO CbC CTpeMeHaTa Ha paHeH eTarn.
Cb3gageHn 6sxa kpoc-Tabnuum, B KOMTO Ce pernctpupa B TabnmyeH Bug KpamHUST
naxon (KM wnu MY) cpeuly nporHosmpyemus usxog camo 3a 87 ctaBu. Cb3gaaeHu
ca oTaenHu Kpoc-tabnuum 3a cnegHute Y3B napameTtpu, nporHoaupaum Kri:

A) OWNAT ot 22% n no-manko,

B) Andpa-bren nop 43°,

B) Kputepuin ,Hanuune Ha exoreHocT” B HOPManHO HEEexXOreHHUs XuanuHeH
XPYLUANEH NOKPUB.

Tounnat Tect Ha Puwep (Fisher's exact probability test) ce nanonssa 3a oueHka Ha
NPeUn3HOCTTa Ha BCEKN OT COHOorpadpckuTe napameTpu.

TecTbT X° 3@ MakcuMariHo npasgonofobue (x2 - Likelihood ratio) ce uanonsea 3a

onpepenaHe 3Ha4ynmMmocCcTTa Ha BCEKUN OT NMPOrHOCTUYHUTE COHO-NapaMeTpu, KakTto U 3a
Bb3MOXHUTE OBYNOCOYHA B3anMOLeNCTBMUS nomMexany M.
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PE3YNTATU

1. [Hemorpadumsa Ha naumeHTUTE

1.1.1. MNon.
Yetnpungecet un geset (89%) ca MmomuyeTa u wect ca momyeTta (dur.8).

Pasn peaneneHue no non

B MoMueTa
11%

MoMuyeTa
89%

®UrI.8. PasnpeneneHn no non.

1.1.2. Paca. ETHocC.
KaBkaska paca ca 91%, natuHckm eTHoc - 5% n 4% ca oT YyepHaTa paca (dur.9).

PasnpepeneHue no paca

YyepHa
nmatmHo 4%
5 j

osna
91%

PUI'.9. PacoBo 1 eTHMYECKO pasnpeaeneHue.



1.1.3. MNMopeaHocCT Ha paxAaaHe.
MbpBOpoaeHn ca 62%, BTopo no peq paxaaHe — 30% v TpeTo no pea paxaaHe — 8%
OT NeKyBaHuTe geua.

1.1.4. BpeMeHHOCT n paxaaHe.
C natonorus no BpeMme Ha 6pemeHocTTa ca poaeHn 11% oT geuara B n3crneaBaHeTo.
PogeHun cbe ceganuwHo npegnexanue ca 30% ot 6ebetarta (dur.10).

MpepnexaHue npu paxaaHe

cefanuuiHo
30%

TMaBUYHO N - - - -0
70%

PUT.10. MNMpegenexaHve npeaun paxgaHe.

1.1.5. ®amunHocr.
damunHa npegucnosnumnsa e HamepeHa B 17%.

1.1.6. AcounMupaHun aHomanuu.

Ot acouumpaHute aHomanun uma 2 peua c torticollis, egHO C KOHreHuTanHa
Aucnokauus Ha KOMsiHOTO, €0QHO C KOHreHuTaneH Ttanyc BepTuKanuc, €4HO CbC
CUHOAKTUIMS Ha pbKaTa 1 egHo ¢ bpakTypa Ha KnasuKynaTa.

1.1.7. CtpaHa Ha 3acsraHe.

YeTtupugecet u net naumeHTta (82%) ca ¢ gByctpaHHO 3acsaraHe (90 ctasu) v gecet
nauneHTa ca ¢ eaHoCTpaHHO 3acsaraHe (06wo 100 naTonornyHn ctasm).

JlsaBaTa cTpaHa e 3acerHata B 54 ctaBu (54%), aacHata — B 46 ctaBu (46%).

1.1.8. Bb3pacT npu Ha4yano Ha fne4YeHmeTo.

CpegHata Bb3pacT Npu Havano Ha nevyeHneTo e 26 gHW. 3a ycnewHO NeKyBaHuTe
CbC CTPEMEHa CTaBM cpeaHaTa cTapToBa Bb3pacT € 26 AHKW, a 3a HEHaMeCTeHUTe
CbC CTpeMeHa cTaBu € 21 gHu.

1.1.9. lNMepunopa Ha npocneasaBaHe.
CpeaHuaT nepuog Ha npocreasasaHe Ha 55 nauuwerTa e 5.3 roavHn (oT 4 roguHu oo
9 rognHn n 9 meceua).

1.1.10. MpoABLMKNTENHOCT Ha NeYeHue.
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CpegHata nNpOABIMKUMTENHOCT Ha fleyeHuMe €. nepuod Ha MOCTOSIHHO HOCEHe Ha
cTpemeHaTta — 53 gHu, nepuog Ha OTBMKBaHe OT cTpemeHaTa — 40 aHu, obuwl nepuog
Ha nedyeHne B cTpemeHaTta — 93 gHu. Tpsabsa ga ce otuuta pakta, ye 36% oOT
neKkyBaHUTe naumMeHTn ca BTOPUYHU, TOECT — MbPBOHAYasnHo fiekyBaHW CbC CTpeMeEHa
B APYr LEHTHLP M crieq ToBa NoeTu OT Hac 1 nopagu KOeTo, 3a Aa He AaBa OTpaXeHue
BbpPXy MPOABLIMDKUTENHOCTTA Ha NeYEeHNEeTo B CTpeMeHaTa € OTYeTEeHO BpeMeTO Ha
rfie4eHne camo MNpu Hac, HO Bb3pacTTa Ha Havasno € CbOTBETHO no-ronsma (26 gHu
BMecTo 16 gHu). Cnopepn TexecTTa Ha HavanHa HecTabunHocT Ha cTaBuTe, o6WNAT
nepuopg Ha neyeHue B cTpemeHaTa e 97 aHu 3a cpefHuTte cybnykcaumm n 106 gHum 3a
TeXKuTe cybnykcaumm un nykcauumu.

MpobHUAT nepuoa 3a neyeHMe B CTpeMeHaTa 3a HeYyCnewHOo feKyBaHuTe CTaBu €
cpenHo 24 OoHW npegu Aa ce NpeMuHe KbM anTepHaTUBHU METOAMN Ha NeYeHune.

2. KnuHWYHM pesynTtatu
CbnocTtaBkata Mexay KNMMHUYHW U HavanHu CoHorpaddCcku napameTpu e cnegHara:

2.1.0rpaHu4eHMe Ha abaykumsaTa npu Nbpeus npernen e HabniogaBaHO camo B
17% oT cTaBuTe N cnabo e KopecnoHAMpano ¢ TeXecTTa Ha NaTofiorMaTa Ha NbpeaTa
COHorpacdwms.

2.2. KnuHnyHuaT tect Ha Ortolani ce e nosutusmupan camo B 12 ctasun (12% ot
BCUYKN CTaBMW), KaTo B efHa OT Te3u CTaBM AnHaAMU4HaTa exorpadusa e nokassana
HEBB3MOXHOCT 3a penoHupaHe npu abaykuma wn dnekcus, a B gpyra craBa —
natonorusta e 6una c xapakrepa Ha cpegHa cybnykcaums Ha AMHaMUYeH CTpecC TecT
M nekocTeneHHa gucnnasva Ha aueTtabynapHata amka. OctaHanute 10 cTaBu C
nonoxuteneH Tect Ha Ortolani ca 6unu Ha exorpadCcko u3crnegBaHe C TeXKa
cybnykcaums n nykcaumsi, YHaCTM4HO U HaNbHO PenoHabUNHN 1 TexkKa gucnnasmnsa Ha
auetabynyma.

2.3.KnnHnyHmaTt Tect Ha Barlow ce e nosutmeupan B 41 ctaBn (41% OT BCUYKM
CTaBM), JOKaTO Ha exorpaddCky OUHaMUYeH TeCcT B agaykums, drnekcus u cTpec no
ocTa Ha 6egpoTo Bcu4dkmn 100 ctaBm ca Gunm HectabuUnHuW.
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3. Fno6anHu pesyntaTtu cnopea usxopna ot neyveHunero (dur.11)

100 naTonorn4yHu T16.cTaBMN

l

CTtpemeHa Ha NMaBnuk

3 ceamunum \
nep3ucTupawia nopoobpeHue B
HecTabunHocT cTabunHocTTa
13 16. cTaBu 87 16. ctaBm
Be3kpbBHa unu KpbBHa npoabJKaBaHe NPOTOKosa B
peno3nuus cTpemeHarta Ha lNMaBnuk

CpeaHOCPOYHO nNpocneasBaHe

Hap 4 rognHum

c c
nocneguum nocneguum
7 16. cTaBm 5 16. ctaBu
6e3 L 1276.craBn — 6e3
nocneguum nocneguum
6 16. cTaBm 82 16. CtaBm
| 88 16. cTaBm |

PUl.11. Ounarpama nokassaiya rnodanHUTe pes3yntatu Cnopes KpanHUsa n3xon oT eYeHneTo.
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B 3aBMCMMOCT OT paHHUA OTrOBOP Ha fNeYeHWeTo CbC CTpemMeHarta, cTaBuTe ca
pasgeneHn Ha 2 rpynu:

3.1. N'pyna Ha ycnewHa paHHa peno3uuusa (dur.11)

Ocempecet n cegem cTtasu (87% OT BCUMYKM JleKyBaHW CTaBM) ca Mnokasanu
CbLLleCTBEHO nogobpeHne npe3 npobHuTe nMbpBu 3 cegMuum OT JfIe4YEHUETO CbC
cTpeMeHata. JleyeHMeTo € npoab/MKUIIO C MNEepUoAd Ha MOCTOAHHO HOCEHEe Ha
CTpemeHarta, crnej ToBa 1 nepuog Ha OTBUKBaHE.

He e oTkpuTtO HapyweHue B akTuBHaTa (PYHKUMA Ha m.quadriceps npu HUTO
e[iHa OT NeKyBaHUTE CTaBu B cepusita OT KIMMHUYHUTE BU3UTU MO BPEME HA HOCEHETO
Ha cTpemeHaTa.

[MocnegHnAT KNMHWYEH nperneqj cnej MUHUMYM 4-roguvliHO npocrensiBaHe
nokasea HopmaneH obem Ha [BwxeHue B TasobegpeHuTe CTaBM M HOpMarHa
noxoaka, 6e3 Hanuune Ha pasnMka B Ab/PKMHATA Ha KpanvHULMTE MpPU BCUYKM
nauneHTu.

Tasn rpyna Ha ycrnewHa paHHa peno3vumsa ce pasgens Ha 2 noarpynm —
noarpyna Ha NbfieH ycnex 1 noarpyna c KbCHU nocrneauvum.

CepuinHnTe peHTreHorpadmm B nepnoga oT Kpas Ha fie4eHneTo CbC CTpeMeHarta
A0 nocnefgHata KOHTPONHa Bu3MTa 3a BCUYKM 87 cTaBu, NOKasBaT HOpMarneH
peHTreHorpadyckm obpas npu 82 ctaeBu. Te3n CTaBu CbCTaBnsiBaT nogrpynara Ha
NbNeH ycnex.

B octananute 5 ctaBu (6% OT BCMYKM YCNELWHO paHO fieKyBaHU CbC CTpeMeHa
ctaBu, 5% OT 06LL0 BCUYKM CTaBK) ca HabngaBaHU OTKIIOHEHUA OT HopmaTa. Teau
CTaBu CbCTaBnsiBaT noarpynara ¢ KbCHU nocneauum. Mexay Te3m 5 craBu C
nocneacteus (Pur.12) nma 4 crtasm ¢ KAl 1 npu egHa OT TAX MMa €QHOBPEMEHHO ”
Tmn | ABH Ha 6egpeHarta rmaeBa. MIma 1 owe egHa ctaBa ¢ TpaHauTopHa Tvn | ABH
6e3 KAl. AuetabynapHaTa gucnnasms npu 2 OT CTaBUTE € XMPYPryHO KopurmpaHa c
OCTeoTOMMSI Ha Tasa no Salter, a gpyrute 2 ctaBu ca nog HabnwgeHue. Cnopefn
moanduumpaHata ot Herring knacudukauusa Ha Mose, cdepnyHocTTa Ha begpeHarta
rmaBa npwu BcuYkM 87 cTaBu e onpegeneHa kato gobbp pesyntat. Cnopepq
knacudukaumaTa Ha Tonnis, Bcuyku ctasm ca 1% ctene.
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®ur.12 A - 3. CepuiiHn coHorpadun n peHTreHorpagmm Ha MoMMUYe C NeBOCTpaHHa cybnykcupaHa
TasobedpeHa cTaBa, NleKyBaHa YCMELWHO paHO CbC cTpemeHa Ha [laBnuk, HO Ha peHTreHorpadcko
npocnegseaHe crieg 5 roguHn 1 2 meceua ce No3nTMBMpa KbCHa aueTabynapHa gucnnasus.

®dur.12 A. CoHorpadmsita B KOpOHanHa HeyTpanHa paBHMHA Ha 7-OHEBHA Bb3pacT Mokasea
JeleHTpupaHa cTaBa ¢ nspaseHa gucnnasus - tun lll B no Graf ¢ HeBb3MOXeH 3a U3aMepBaHe O-bIbll
N exoreHeH XpylsaneH auetabynapeH MOKPWUB, MATONOMMYHO TpaHCOPMUPaH OT XManUHEH BbB

punbpoxpyLLAST.

®ur.12 b. CoHorpadumaTa B KOpoHanHa paBHUHa € prnekcus, agaykums u cTpec no octa Ha begpoTo,
Ha 7-OHeBHa Bb3pacT, NOKa3Ba UCTUHCKATA TEXEeCT Ha cTaBHa HectabunHocT - OWAIT okono 22%.
BenpeHata rnaea e cybnykcupaHa KpaHuanHo 1 nateparHo cnpsimo auetadynyma.
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®dur.12 B. CoHorpacumsita B KOpoHanHa HeyTpasnHa paBHWHA, Ha Bb3pacT 14 ceamuun, Npu cBansHe
Ha cTpeMeHaTa, nokassa HopmarHo auetabynapHo passutue - Tun | A no Graf ¢ a-bren 74° un
HOpMarHa exoreHHOCT Ha XPYLUSNHUS aleTabynapeH nokpue.

®ur.12 I'. CoHorpacdusaTa B KOpoOHanHa paBHUHA C donieKkcus, agaykumst u CTpec no ocTta Ha 6egpoTo,
Ha Bb3pacT 14 cegmuum, nokasea ctabunHa ctasa ¢ VAl 58%.
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dur.12 A1. CoHorpadmsaTa B TpaH3Bep3anHa paBHMHa C brekcus, Ha Bb3pacT 14 cegmuum, nokasea
HopMarHa — npegHa (BeHTpanHa) no3uumsa Ha begpeHarta rnaea cnpsaMo 3agHus auetabynapeH pbb,
ObnbOoKO NO3NUMOHNpaHa B siMKaTa.

dur.12 E. dacosa peHTreHorpadusa Ha Bb3pacT 1 rognHa u 3 meceua, auetabynapeH nHgekc Al 29°.
HopmanHo auetabynapHo passuTue.

22



dur.12 XK. dacosa peHTreHorpadms Ha Bb3pacT 3 roamHu U 4 meceua, aueTtabynapeH nHgekc Al 28°.
JlexocTeneHHa aueTabynapHa ancnnasmsi cbe 3a0bnsiHe Ha aueTabynapHarta Bexza.

dur.12 3. dacoBata peHTreHorpadms Ha Bb3pacT 5 roguHn n 2 Meceua, nokasea auetabynapHa
aucnnasus, namepeHa ¢ CEA 12° Ha Wiberg.
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3.2. l'pyna Ha HeycnelwHa paHHa peno3uuus (dur.11)

Ot Bcudkm 100 cTtaBu, rekyBaHM CbC CTpeMeHa Ha [laBnuk nbpBOHavarnHo 3a
npobeH 3-ceammyeH nepuwoad, 13 craBun (13%) ca nokasanu nep3ucTMpalla
HecTabunHocT n nunca Ha nogobpeHve B aueTabynapHata mopdosiorus, nopagu
KOeTO e npeKkbCHaATO fleYeHNeTo CbC cTpeMeHaTa. [IBaHageceT OT Te3u CTaBu ca
HaMeCTEeHWN CbC 3aKpuTa peno3nuuns nog aHecTesns 1 NocTaBeHu B MUMNC UNn puruaeH
anapar. [Npy egHa cTaBa ce e Hanoxuna KpbBHa pPenosnuusa nopagn Heycnex Ha
3akputaTta. KnuHn4iHnAaT nperneq cneg MMHAMYM 4 roguliHO npocregsBaHe nokassa
HopmarneH obemM Ha ABMXeHMe B CTaBUTE N HOpMarHa noxogka npyv BCUYKN CTaBn CbC
3akputa penosuums. CamMo MNauueHTbT C KPbBHA pPenosvuns Mma CMYLLEeHUs B
noxogkata C pasnuka B AbfbKMHATa Ha KpanHuumte ¢ okono 1.5cm. CepuinHute
peHTreHorpadum B nepuoaa OT Kpas Ha Jle4eHMeTO CbC CTpeMeHarta 4o nocnegHarta
KOHTpOmnHa BM3uTa 3a BCcuYkM 13 cTaBu, Noka3BaT HopMarieH peHTreHorpadckm obpas
npu 6 cTaBu, OoKaTO B OCTaHanuTe 7 cTaBuM ca HabniogaBaHW OTKMOHEHUA OT
HopmaTa. Becuukute 7 ctaBu ca ¢ KA, onpeaeneHa cnpamo namepsaHuaTa Ha Al nnu
CEA, kaTo npu 2 oT Tsx e umano egHospemeHHo ABH Ha 6egpeHarta rnasa. EgHa ot
ABH e tun lll, a gpyrata — Tun IV no knacudgukauuata Ha Kalamchi & MacEwen.

AueTtabynapHaTta gucnnasus npy 3 OT CTaBUTE € KopurmpaHa XUMpYpPruyHo C
TasoBa octeoToMusi Ha Salter nnu mogudumumpaHa Salter-Kalamchi octeotomus,
octaHanute 4 cTtaBuM ca nog HabnwogeHwe. [ductaneH TpaHcdep Ha ronemus
TpoxaHTep e HanpaseH npu ctasata ¢ Tvn IV ABH, koaTo e 6una nekyBaHa ¢ KpbBHa
penosnums cnep Heycnexa Ha 3akputara.

Mpwn oueHka Ha cdepuyHoCcTTa Ha bGegpeHarta rnaea, ot 13 ctaBu — 11 ca ¢
Aobbp pesyntat u 2 c¢ now pesyntart. Jlown pesyntatu ca HabniogasBaHu npu
6enpenuTe rmasu ¢ ABH. Cnopen knacudukauusTa Ha Tonnis Bcuyku ctaeu ca 1%@
cTeneH.

4. Tno6GanHu pe3ynTaTu CNPAMO TeXecTTa Ha HayanHaTta y3B. naTosiorus

4.1. FnobanHM pe3yntatu CAPSAMO HayanHata Yy3B. HeCTabuNnHOCT Ha
neKyBaHuUTe TazobeapeHu cTaBu

Cnpsamo TexecTTa Ha HecTabunHOCT Ha Tas3obegpeHu cTaBu MNpwu cTapta Ha
nedverHneto (Tabn.3), rmobanHuTe pes3ynTatv nokassaT, 4Ye CTaBuTe CbC cpegHa
cybnykcauma (OUAIM 35-50%) ca cbc 100% ycnex B KpaTKO- U ObIrOCPOYHA
nepcnektuea. Ctasute c Texka cybnykcaumsa (OQUAIT 10-35%) umat 95% ycnex npwu
PaAHHOTO MPUKIIOYBAHE Ha NeYeHNeTo CbC CTpeMeHaTa, KaTo NpPoUeHTbT HamansBsa
Ha 90% koraTo ce B3emaT B NpeABMA KbCHUTE MNOCReAuMuM B AbArOCPOYEH MnaH.
CtpemeHata Ha [laBnuk nekyBaT ycnewHo 58% OT 4YacTUYHO penoHabunHute
fnykcaumMm B KpaTKOCPOYEH MfaH, HO npu npocneasiBaHe noseve OT 4 rogvHu ce
oKasBa, Ye HanbfHO ycrnewHo 6e3 HUKakBM KbCHU nocrneguvum ca camo 50% ot
cTaBuTe C nogobHa TexecT Ha HavanHa HecTtabunHocT. Bcuuknm HepenoHabunHu
nykcauuu nonagaTt unu B rpynaTta Ha HeycrelwHa paHHa penosvuus CbC CTpemeHa
WNW B rpynarta Ha ycnellHa paHHa peno3uuus, HO BUHarn ¢ KbCHU nocneauum.
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Ta6n.3. Tabnuua c pasnpegeneHve Ha fekyBaHWTe TazobedpeHu CTaBU B KPaTKO- U ObIrO-CPOYEH
nraH CrpsiIMO CTEMeHTa Ha HayanHaTa ynTpasByKOBa HeCTaGUITHOCT.

PE3YINTATA O6wwo
CTteneH Ha MbneH YcnelwHa paHHa HeycnewHa T6.cTaBsu
HecTtabunHocTt Ycnex peno3nuus paHHa
HO C KbCHU penosnums
nocneguum
CpegHa 34(100%) 0(0%) 0(0%) 34
Cybnykcauus
AONAM 35-50%
Texka 36(90%) 2(5%) 2(5%) 40
Cybnykcauus
AOWAI 10-35%
YactnyHo 12(50%) 2(8%) 10(42%) 24
penoHabunHun
JNykcaumn
OWAIT < 10%
HepenoHabunxm 0(0%) 1(50%) 1(50%) 2
INykcaumn
OWAI < 10%
O6wo 16.cTaBu 82(82%) 5(5%) 13(13%) 100

4.2. TnobanHn pe3yntatu CApPAMO Ha4yanHata Yy3B. natomMopdonoruss Ha
neKyBaHuUTe TazobenpeHu ctaBu

Cnopeg TexecTTa Ha HavanHa auetabynapHa gucnnasws (Tabn.4),
pasnpeneneHneTo Ha pesynrtatute nokasea, Ye BCUYKU CTaBu C neka (a-brbn 50-59°)
n cpegHa aucnnasua (a-brbn 43-49°), ¢ ueHTpupaHa B aueTabynapHata siMKa
OegpeHa rnaea, 3aBbpwBaTt cbC 100% ycnex B KpaTKo- M ObATOCPOYEH MnaH.
[eueHTpunpaHnTe cTaBm C Texka auetabynapHa gucnnasus (a < 43°), tun llIA no Graf
nmat 75% ycnex B KpaTKo- U ObNro-cpoyHa nepcnektuea. CtpemeHata Ha [MaBnuk
nekysat ycnewHo 58% ot ctasute Tmn IIIB no Graf npu paHHOTO npukniodBaHe Ha
TepanusTa, HO Npwu npocrnegssaHe nosevye OT 4 roguvHW Ce OKa3Ba, Ye HamnbJIHO
ycnewHo 6e3 HMKakBM KbCHM nocrnegmum ca camo 39% ot Tax. Ctasute ot tmn IV no
Graf ¢ wvHBepTMpaH M komnpecupaH aueTabynapeH nabpym He ca BKIHOYEHU B
n3cnefBaHeTo, 3alWoTO 3akpuTata WK KpbBHa pPeno3vuMs Ha cTaBaTa ca BuHaru
MbpPBUAT M300p HA METOA Ha feyeHue.
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Ta6n.4. Tabnuua c pasnpegeneHve Ha fekyBaHuWTe TazobedpeHu CTaBU B KPaTKO- U ObITO-CPOYEH
nraH CrpsiIMO CTEMNeHTa Ha HayanHaTa ynTpasByKkoBa MopdornioruiHa yBpeaa.

TexecT Ha PE3YNTATU O6wo
aueTtabynapHaTta MbneH YcnelwHa paHHa HeycnewHa T0O.
aucnnasus Ycnex peno3nuus paHHa cTaBu
HO C KbCHU penosnums
nocneguum
U Jleka Oucnnasus 42(100%) 0(0%) 0(0%) 42
E
H a-brbn 50-59°
T CpegHa 24(100%) 0(0%) 0(0%) 24
P Oucnnasus
7
P
A a-brbn 43-49°
H
7
O | Texka Qucnnasus 6(75%) 0(0%) 2(25%) 8
E (I A Graf)
U
E 0-brbn < 43°
H HeexoreHeH
T | XpywsneH nokpms
P | Texka OQucnnasus 10(39%) 5(19%) 11(42%) 26
7 (Il B Graf)
P
A 0-brbn < 43°
H exoreHeH
7 XPYLUASIEH NOKPUB
O6wo T6.cTaBu 82(82%) 5(5%) 13(13%) 100

5. HabngeHuss BbpXy AMHaAMMKaTa B MNPOMEHUTe Ha onpederieHU Y3B.
napamMeTpu B X0A4a Ha Ne4yeHUeTo CbC cCTpeMeHaTa Ha MaBnuk

B TbpceHe Ha nporHocTu4Hu Genesn 3a otandepeHumMpaHe Ha cTaBuTe C NbleH
ycnex OT CTaBuUTE C pPaHeH YyCrex, HO C KbCHU Mnocneguuun, ca wuscrneasBaHn B
AVHaMuKa HSKOMKO CoHorpadpcku mnapameTbpa B Mepuoda Ha reyeHue Cbe
ctpemeHata — AUAIN, a-brun u cboTHOoweHneTo d/D (Pur.13 A-B).
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ANAIN %

OvHamuka Ha JUAITT B Kypca Ha neyeHue
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®wur. 13 A. nHamuka Ha OUAT.
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OWHaMuKa Ha O—bIbN B KypcCa Ha ne4yeHue

80

70

60
50 &— ;‘ *“MuneH Ycnex
40 -

30 zs/

PaHeH ycnex,

Ho c KI1

20

A

10

PaHeH Heycnex

2 3 4 5
YntpasByKoBU BU3UTU

®wur. 13 B. lnHamunka Ha a-brbr.
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CboTHoweHue d/D B AMHaMuKa B KypcCa Ha ne4deHue
d/D %
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£ A —— PaHeH Heycnex
20
10
0 T T T
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YnTpa3BykoBu BU3UTU

®dwur. 13 B. [JuHamuka Ha cboTHoLleHueTo d/D.

AOnarpamnte ot durypa 13 nokasBat Ha nogpobeH cTaTUCTUYECKM aHanua
ANOVA 3HauuTenHo nogobperve Ha 3™ Y3B nokasaTtens B xo4a Ha nevyeHneTo, KaTo
€ OoT4yeTeH 3HauuTeneH rmaeeH eekt Ha BUSUTA (F(4,340) = 138.6, 116.5, n 213.1,
Bcudkm p < .01, nanonasankn Box HacTporika 3a WAl , d/D cboTHOLWweEHME, 1 anda-
brbfa pecnekTuBHO). B HWTO eamH cnydan rnasHuAT edekTt Ha CTATYC He e
curHncpmukanteH (F(1,85)=0.01, p=.93), HO B3ammopenctBmeto mMexy CTATYC u
BU3NTA e curHngpumkaHtHo egHoBpemeHHo 3a VAN n cboTHoweHneto d/D, koeTo
Nnokasea, Ye gBaTa nokasaTensi ce NpomeHAT kato pyHkuma Ha CTATYC 3a Hsakom
BU3NTU, HO He un 3a Bcudkm (F(4,340) = 10.12, 10.05, p=.002 kopurmpaHo 4ype3 Box
epsilon 3a [JNAI n cboTHOWweEHNEeTO d/D CbOTBETHO).

3a no-geTtannHo mscrniegBaHe Ha 3Ha4YMMOCTTa Ha B3aMMOAEWCTBUETO Mexay
BU3NTA n CTATYC e nsnonassaH perpecuMoHeH aHanms.

N3mepBaHeTto Ha OWAI npu Buanta 1 e GUNO 3HaYMTEenHO MNO-Manko 3a
craBute ¢ KI1, cpaBHeHo cbe ctasute ¢ 1Y (F(1,340)=24.28, p<.001), kaTto ctaBuTe C
KM kato uano ca vmanu 3HayuTernHo Mo-HUCKM cTonmHocTn Ha OWAI (t = -4.928
p<.001). 3amepBaHeTO Ha cboTHOWEHMETO d/D e CTaTUCTUYECKM 3HAYUMO PasfNYHO
mexay ctasute ¢ KM n ctasute c Y Ha Buauta 1 n Busmta 2 (F(1,340)=18.72,
p<.001). He ca npaBeHn CpaBHEHNSA C O -blbfia Ha BM3MTal 3aW0TO KOraTto O-brbibT
e no-manbk oT 43° Ton ce cMmsATa 3a HEU3MepUM U B TO3U criydan cme npuenn 30°
KaTo cpedHa BENMYMHa 3a BCUYKKM a-brnuv nog 43°.

TpuTe nacnegsaHu ynTpasByKOBU MokasaTensa TbpnaT 3Ha4YMTenHo nogobpeHve
B X04a Ha YycCnewHoTo neyeHue. CpaBHEHMETO Ha Mogenute Ha nogobpeHue Ha
OWAI, cboTHoweHneto d/D N o-brbnia obaye He [JaBaT CTATUCTUYECKU
cUrHncukaHTHa paanuka mexay crasute ¢ Kl u crasute c MY kato usno (p=.002).
EovHcTBEHaTa CUrHUUKAHTHA pasfnnuka € B M3MepBaHeTO Ha ynTpasBYKOBUTE
nokasaTenu Ha Ha4vanHaTa BM3uTa, CbC 3HAYUTENHO MO-HUCKN CTAaWHOCTW 3a CTaBuUTE
c KI' cnpsamo ctasute ¢ Y (p<.001).
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6. YnTpasByKOBM KpuUTepuum OT HayanHata coHorpadusa, nporHosupaiuu
BEpPOSATHOCTTA 3a KbCHU NocneacTBus

3a HamuMpaHeTo Ha yNTPa3ByKOBM KpUTEpMM 3a pasnuyasaHe Ha 5™ ctasm ¢ K1
or 82" crtaBu c MY uamexgy 87™° ycnewiHo NeKyBaHW CbC CTPEMeHa CTaBMu,
nscnegsaxme crnegHUTe CoHorpaddCkv napameTpu —

— OWAN £ 22%,

— o-bMbNn<43° un

— nokasaten "Hanuyme Ha eXOreHHOCT B XWaNMHHO-XPYLANHUA auetabynapeH
NoKpuB”.

Bcuuknte Tpu nokasatens ocurypsBaT 3HaAYMTENHUW HMBA Ha npeackasBaHe
(MpaBoonogobHocT Ha ToyeH TecT Ha duwep < 0.01 BLB BCUYKM Criyvyan) uU BCEKU
eaVH OT TaAX TOYHO e npe;ackasan KbcHUA Heycnex B 5 crtaeu ¢ KM (100%
CEH3UTUBHOCT). TpuTe nokasatens obaye ce pasnuyaBaT B CTENEHTa Ha TOYHOCT, C
KOATO nporHoaupar ycrnexa Ha 82™ ctasu c Y, T.e. Te ce pasnuyasaT No cBoATa
cneunduydHocT. [Mokasatenat OWAI < 22% ocurypsea 67% crneunguyHocT,
nokasaTtens o-brbn < 43° - 80% cneuMdUYHOCT U MnoKasaTensa ,Hanuive Ha
exoreHHocT” — 88% cneunduyHocT. KombuHaumsata Ha JUATT < 22% n a-brbn < 43°
¢ uen no-gobpa nporHo3a, He ocurypsiea 3Ha4MTENHO MNOBMLUABAHE HA TOYHOCTTA Ha
npefcka3BaHe CrpsiMO TasW Ha a-brbn < 43° m3onupaHo. TectoBeTe X° — 3a
MakcumanHo npasgonogobue nokasear, vYe M ABaTa nokasatens — o-brbn < 43° un
,2HaNM4YneTo Ha exoreHHOCT ca C NO-TOYHU MPOrHOCTUYHU Bb3MOXHOCTN OT OUNAIT <
22% (x* = 6.81 3a a-brbn U X° =15.96 3a ExoreHHocT, p<0.01). M3cnegsaHeTo Ha
HeobpaboTeHna matepuan oT Te3n Kpoc-Tabnnuu nokasea, Ye HabnaeHNETO BbpPXY
ponata Ha nokasatenute OUVAIM < 22% wn a-brbn < 43° He HWM JaBa HUKakeBa
MHopMaUna B NoBeYe OTKOSIKOTO caMO HabnaeHNeTo Ha nokasaTtens ,Hanvyne Ha
€XOreHHOCT” WO ce OTHaca 4o cneunguyHocTTa Ha n3cneaBaHeTo.
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ANCKYCUA

HactoswoTto npoyyBaHe ce 6asvpa Ha nNogpobHUA aHanu3 Ha NnekyBaHW CbC
ctpemeHa Ha [laBnuk 100 cTtaBu, u3bpaHm NO KPUTEPUI MNPOLBIDKATENHOCT Ha
npocnegseBaHe MUHUMYM 4 rOOWHW crnepj Kpas Ha neyveHneTo. Te oTpassiBaT CTPOro
nsbpaHa nonynauua c wu3paseHa auetabynapHa gucnnasmss Ha pasBUTUMETO U
n3paseHa [AuHamMu4yHa HecTaburHOCT Ha HeoHaTanHata TasobegpeHa cTaBa,
onpegeneHn ¢ obpasHa ynTpasBykoBa AuarHoCcTuka. CTaTUCTUYECKUSAT aHanu3 Ha
TEXHUTE KpaTKo- U CPeAHO-CPOYHW pes3ynTaty OT rieyeHneto obave He oTpassasaT
3a4biMKUTENHO Uenus cnekTbp oT nonynauuaTta ¢ APTC. Cnyyante ¢ KpaTKOCPOYHO
npocnegsBaHe ca M3kniodeHu. NpoueHTuTe Ha ycneBaeMOCT B KpaTKOCPOYEeH nriaH
CbC cTpeMeHaTta Ha [laBnuk CbC CUrypHOCT wWsAxa Aa 6baaTt no-BUCOKM ako Bsixa
BKITIOYEHWN Crlydanm C MO-KpaTKOCpPOYHO npocnegssaHe. OCBEH ToBa KPUTEPUAT Ha
noabop — NPOABIMKUTENHOCT Ha NpocneasBaHeTO MUHUMYM 4 rOAMHU cnepn Kpas Ha
neyeHneTo, € C NoTeHumMan ga cenektvpa caMo no-Texku criydan. OpToneguyHusT
XUpYypr € € Harnacata ga cnegu no-npogbSDKUTENHO CamMo CcrydauTe C MOo-Texka
natonorns. ®akTbT, Ye camMo 82 OT BCUYKM nekyBaHM cbC cTpemeHa 100 ctaBu B
AbNrocpoyveH nnaH ca 6e3 HMKaKBM NOCNEeACTBUSA U C MbMIEH YCMNEX Ha NEYEHMETO, HE
€ MHAMKaTop 3a oOLMs MPOLEHT Ha ycneBaeMoCTTa Ha cTpeMeHaTa Ha [laBnuk B
HallaTa UHCTUTYLMS, NO-CKOPO OTpa3ssiBa KpUTEPUUTE Ha Cenekums Ha nauneHTuTe.

B HacTosAWwoTO NpoyyYyBaHe e U3non3BaH OpuUrMHaneH NPOTOKOs Ha nevyeHune B
cTpemeHaTa Ha MaBnuk. JleyeHneto B cTpemeHaTta Ha [laBnuk ce npoBexaa noa
HenpeKkbCHAT KIMHUYEH 1 exorpad)ckn KOHTPOn. MNpoabmKUTenHocTTa Ha NevYeHneTo
ce onpenenst OT yNTpasBYKOBUSA MOHUTOPUHT.

MbpBUAT nNoBpaTeH MOMEHT B fleYEHMETO € MNOCTUraHeTo Ha [MHaMUYHa
CcTabunHOCT Ha neKkyBaHaTa NykcMpaHa M HecTabunHa TasobegpeHa cTaBa Ha
ANHaAMUYHO exorpadpcko uscneaBaHe nog crpec — rnekcus, agaykums u HaTuUCK no
ocTa Ha begpoTo, T.e ctonHocTu Ha JNAIT >50%.

BTopuar noBpateH MOMEHT B Xo4a Ha fe4YeHMeTo € MOCTUraHeTo Ha
3a0BONIMTENHO BbB3CTAHOBSIBAHE Ha MbpBOHA4YanHO yBpeadeHaTa aueTtabynapHa
mopdoonorus, T.e. Tun | no Graf .

[lo nocTuraHeTo Ha gMHamMM4Ha CTabWMHOCT Ha cTaBaTa CTpeMeHaTta Ce HOCAT
0e3 pga ce cBanaT gopuy M 3a ToaneT Ha 6ebeto. [pyr BaxeH KpuTepuh 3a
HEOTNMbYHOTO HOCEHEe Ha CTpemMeHaTa € HanuuMeTo Ha [Aopyu U MUHUMAanHa
€XOreHHOCT Ha XpPYLUSAnHus auetabynapeH NOKpUB U3BBLH rpaHnunTe Ha nabpyma.

Cnep nocturaHeTo Ha CTabWMNHOCT Ha fleKkyBaHaTa CTaBa, Ce paspeluaBa no-
cB0OOOEH PEXUM Ha HOCEHE Ha CTpeMeHaTta — n3BaxagaHe Ha 6e6eTo oT cTpemeHaTa
3a Toaner.

Mo Bpeme Ha neyeHMETO B CTpeMeHaTa MankaTe e obyyeHa aga npasu
HEKONKOKPAaTHO AHEBHO abayKUMOHHM yNpaXKHEHUS C Len nocTuraHe nbiHa abaykums
B TasobegpeHn cTaBu, KaTto abayukusTa ce ynpaxHsiBa Npy pasnuyHu rpagycu Ha
dnekcma — nog 90° Ha 90° Hag 90°. Toea e nogobue Ha u3no3BaHata OT
npod.bonyeB ruMmHacTuka.

Cneg nocturaHeto Ha 90° abaykums B TasobegpeHwuTe CcTaBu, nopg
nopbegpuunTe ce MOCTaBAT KbpnM UMM 3a camMuTe CTpeMeHa ce 3awwmear
ayHanpeHeHu rsbu ¢ uen orpaHMyaBaHe Ha abaykumsTta go 60°-70°,

Cnepn nocturaHeTo Ha 3agoBonuTenHa auetabynapHa mopdonorus (a-brbn no
Graf >60 °) n crabunHoct (OWAIM >50%), 3ano4Ba nepuoad Ha OTBUKBaHE OT
cTpeMeHaTta no cxema — B MpoabikeHve Ha 1 cegmuua uM3BaxgaHe 3a no 2 4yaca
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M3BbLH CTpemMeHaTta, BTopaTa ceamuua — 4 vaca, Tpetata cegmuua — 8 4vaca u
yeTBbpTaTa cegmumua — 12 yaca (T.e camMO HOWHO Bpeme). Ha exorpadckata
KOHTpona Ha 1 Meceu B nepvoda Ha OTBUKBaHe, NMpu nuncata Ha nepdekTHa
auetabynapHa mopdonorms B crnydyaumTe Ha TeXKa HayarHa CTeneH Ha naTtonorus,
CTpeMeHaTa ce HOCAT HOLWHO Bpeme olle 1 mecel.

AHann3bT Ha gemorpaduaTta Ha naumeHTuTe e TunuyeH 3a PTC. MomnyetaTa
NpeBb3XOXKAAaT KaTo YecToTa Ha 3acsraHe MomyeTaTta, KaTo NonbT He € onpeaensuy,
HUTO 3@ paHHUSA Heycnex Ha CTpeMeHaTa, HUTO 3a nosiBata Ha KbCHW MOCNeacTBus
cnepf paHHO ycnewHo nedveHne. 3abonsiBaHeTo onpegeneHo npeobnagasa B 6anata
paca, KaTo NPOLEHTBLT Ha 3acsiraHe Ha YyepHaTa paca € MuHumarneH. [loBeveto OT
nekyBaHuTe geua ca nbpeopogeHn. CeganuiHOTO npegnexaHne NpucbCTBa KaTo
puckoB aktop B okono 30% OT nekyBaHuTe feua, hamunHata npegucnosvnumns e B
17%.

OrpaHudeHneTo Ha abaykumsita npu NbpBus nperneq cnabo e kopecnoHaMpano
C TexecTTa Ha naTonorusta Ha nbpBaTa CoHorpadus, 3awoTo abaykumnara e buna
orpaHuyeHa camo B 17% OT cTaBuUTE C KaTeropuyHo u3paseHa Ha YynTpa3ByKOBO
n3cnenBaHe naTonorus. Toea necHo ce 0BsCHABA C paHHaTa Bb3pacT Npu Havyarno Ha
NeYeHneTo M CbOTBETHO HEeJOCTaTbYyHOTO BpPeEME 3a pasBUTME Ha KOHTPaKTypwu.
KnnHuHute TtectoBe Ha Ortolani n Barlow ca ce nosutmsmpanm B 12% n 41% ot
crnyyante pecnekTMBHO, AOKaTo Ha ynTtpa3BykoB cTpec TecT 100% oT ctaBuTe ca
Ovnn  HectabunHKW, KOETO nogyeptaBa MNO-BMCOKaTa  CEH3UTMBHOCT  Ha
YNTPa3BYKOBOTO HaA KIIMHUYHOTO M3cneaBaHe.

MogenbT Ha nedyeHne CbC CTpeMeHaTa He € AUKTYBaH OT gemorpadusaTa, a oT
KNMMHWYHMA MPOTOKON Chnoped TexecTTa Ha CoHorpadckata nartonorvs  u
NHOMBUAYarHUS OTFOBOP Ha NedyeHueTo. 3a YCnewHo feKyBaHUTe CbC CTpeMeHa
naumeHTn, rpynute ctasu ¢ KIN u MY He ce pasnnyaBaT CcTaTUCTUYECKN 3HAYMMO MO
OTHOLWIEHME Ha cpefHaTa Bb3pacT MNPU Havyano Ha Jfle4YeHMeTO KakTo WU
NPOABIMKNTENHOCTTA Ha NepuoauTe Ha feyvyeHne B CTpeMeHaTa — MbfHO HOCEHE U
nepuopg Ha OTBMKBaHe.

HawwuTte kputepum 3a aHanusa BkNYBaT NybrMKyBaHW BCEU3BECTHU TEXHUKU U
€4HO HOBOBbBEAEHO MNoHATUE — [uHamuyeH MHaoekc Ha AuetabynapHo [Nokputue.
OWAI Gewe BbBeaeH ¢ Uen He Aa gokasBa NpeaMMmcTBaTa Ha edHa coHorpadhcka
TEXHUKa npen gpyra, a o6eKTMBHO Aa OueHu M knacuduumpa HectabunHocTTa Ha
TaszobegpeHarta ctaBa B AMHaAMUKa.

HawwuTte pesyntatM HanaraT m3BoAa, Ye KparvHUAT M3X0L OT JIeYeHMEeTO € B
npsika 3aBMCUMMOCT OT HadanHata TeXeCcT Ha AucnnasusaTa um HectabunHoctta. B
pegvua nyénukauum ce muscneasaTt pasfvyHM MOAENU C MPOrHOCTUYHA CTOMHOCT 3a
n3xoga OT fleYeHMeTo CbC cTpeMeHaTta Ha [laenuk. [loBeyeTo OT THAX AMCKYTMpaT
pes3ynTtatm B KpaTKOCPOYEH nepuog OT MakCcuMym 2-3 rOAMHW U He npogbrikaBat
npocnegsaBaHeTo B CPedHO- U AbMAro-CpoyHa nepcnektTuea. HawmvaT cpegeH nepuog
Ha npocnegsasaHe oT 5.3 roauHn (mexay 4r. n 9r 9m.) gaBa oo6bp nornen BbpXy
pasBMTUETO Ha fleKyBaHaTa CTaBa crnej npoxoxgaHeto. PasnukaTta B pesynraturte
Be[Hara cnepj Kpas Ha NnevYeHneTo CbC CTpemeHaTa U pesyntatute B CpeAHOCPOYEH
NNaH 3a pasnuyHuTe rPynu Cnopes HavanHaTta coHorpadcka TeXeCT Ce AbIKU Ha
nosBata Ha KbCHM nocrneauun. Hawute p[JaHHM BOAAT OO  KaTeropuyHoTO
HabnogeHne, Ye He3aBMCMMO OT TeXeCTTa Ha HavanHa naTonorus, cTpemMmeHaTa ca ¢
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n3paseH noteHuman 3a ycnex (82 crtasm c MY oT 100 nekyBaHu ctasu). [JaHHuTe
CbAbpXaT COHOrpaddCKo CTeneHyBaHe Ha MaTosfornsita, KOeTo MOXe [a pbKoBOAM
n3xoada OT TepanusaTa B KpaTKoO- U CPEOHO-CPOYEH MNIaH.

Mpn oueHka Ha rnobanHUTe KIWHWUYHW pe3ynTaTh CnpsMoO  HadvanHaTta
CoHorpad)cka HeCTabUINHOCT, ce BMXaa, Ye BCUYKM cpeaHun cybnykcauuu (WA 35-
50%) ca cbc 100% ycneBaemMOCT B KpaTKO- U CpefHO-CpoYeH nnaH 6e3 nosiea Ha
KbCHU nocneacteud. Texkute cybnykcaummn (OWAIM 10-35%) ca cbwo ¢ Bucoka
ycnesaemocT oT 90% B AbArocpoyHa nepcnektvea. [1py neyeHMeTo Ha YacTUYHO
penoHabunHute nykcaumn (OUAIM <10%) B cTpemeHa, WwaHCcoBeTe 3a NbMIEH ycnex
6e3 nocneactema ca camo 50% B AbnrocpodHa nepcnektmBa. ETo 3auwo e ocobeHo
BaXXHO B Ta3u rpyna CTaBu Aa Ce OCbLLEeCTBsBa paHHO COHOrpadiCko M AbArOCPOYHO
peHTreHorpadcko npocneassaHe. OT HawmMsa ONUT HepenoHabunHuTe nykcauum
(AWAI <10%) He nognexart Ha OnNuT Ha fneYyeHne B CTpemMeHaTa 3alloTo B AanedHa
nepcnekTuBa BCUYKUTE TbPNAT Heycnex. Toea € N 06ACHEHNETO 3aLl0 CMe HamMepunm
caMO eVH TakbB Cryvan 3a npocneasiBaHe B CPeOHOCPOYEH MaH.

Mpn oueHka Ha rnobanHUTE HUM KIMHUYHWM pe3ynTaTtM ChpsiMO HavanHaTa
COHorpadgcka mopcdpornorusi, ce Buxaa, Ye BCUYKM cTaBu C feka (a-bron 50-59°) u
cpegHa (a-bron 43-49°) auetabynapHa gucnnasus, ¢ LeHTpupaHa 6eapeHa rnaea,
ca nekyeaHn B 100% c nbneH ycnex B cpegHocpodeH nnaH. OT craBute C
aeueHTpupaHa b6egpeHa rnaea M Texka auetabynapHa gucnnasmsa (a-brbn <43°),
ctasute TUN lIIA no MNpad umat 75% ycneBaemocT B KpaTKO- U CpeHO-CPOYEH MiaH.
CtpemeHata Ha [MaBnuk ycnewHo nekyesat 58% ot crasute TUn IIIB no pad
KpaTKOCPOYHO, HO NpocnefeHn creg MUHUMYM 4 roAuHU Te3n CTaBu 3aBbpluBaTt C
nbneH ycnex nog 40%. OT npakTnyecka rnegHa Tovka npu nevyeHneTo Ha Te3n CTaBu
CblLeCTByBaT [Be arnepHaTuBN:

1. Oa ce npoBexpga CTPOr pPeHTreHorpaddCkM MOHUTOPUHI Ha Te3W OT THAX, KOUTO
MNOCTUrHaT pPaHEH ycnex B JIeYeHNETO CbC CTpeMeHaTa.

nnn

2. To3n MopdonorMyeH TuUM CTaBuM MO-CKOPO TpsibBa Ada ce nekyeBa ouwe npu
NOCTaBAHETO Ha AuarHo3aTta C anTepHaTMBEH MeTOA C NO-purMaHa LWnHa.

Crasute tvn IV no Mpad Tpsaboa ga ce nekyBaT CbC 3akpuTa UM KpbBHA
penosvums owe npu noctaBsHe Ha AuarHosata. HaweTo u3cnegBaHe, KOeTo ce
6asupa Ha meToga Ha [MaBnuK 3a nedyeHune, He BKNOYBA TakbB MOPGONOrMYEH TUN
cTasu.

MoapoBHMAT CTAaTUCTUYECKM aHanuM3 Ha guHamukata B exorpadpckoTo
npocrneassaHe B Mepvoda Ha IedeHWe CbC CTpeMeHaTa Ha 87 ycneluHo
N3neKyBaHW CTaBu He JaBa CTAaTUCTUYECKN 3HAYMMa pasnuka Mexagy AMHamukaTa Ha
CTaBuUTe C MbfleH Yycrnex OT CTaBuUTe C paHeH ycnex, HO C KbCHW nocneauuum.
OnpepeneHo u TpuTe uacnensanu yse.nokasatens — JUAI, a-brbn M CbOTHOLIEHNE
d/D TbpnaT 3HauMTenHo nogobpeHwe B xoda Ha ycnewHoTo nedveHve. ToBa OaBa
OCHOBaHWe fa ce TBbpAMU, Ye exorpadCkUAT MOHUTOPUHT JaBa OBEKTUBEH KpUTEpUn
3a peanHoTo nogobpeHne Ha MOPEONOrMYHNA U ANHAMUYHMA CTaTyC Ha CTaBuUTE B
X04a Ha YCMewWwHOTO nedvyeHne B cTpemeHaTa. CpaBHEHMETO Ha MoaenuTte Ha
nopobpeHne Ha [OWAI, cboTHoweHneto d/D n o-brbna obave He paaear
CTaTUCTUYECKN CUTHUPUKAHTHA pasnuka mexay ctasute ¢ Kl un ctaBute ¢ Y kato
uano (p=.002). Ctatuctmyeckn 3Haymma e obade pasnukata B U3MepPBaAHETO Ha Y3B.
nokasaTenu Ha HavanHaTa BM3uUTa, CbC 3HAYUTENHO MO-HUCKN CTOMHOCTU 3a CTaBuUTE
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¢ KI' cnpsimo ctasute c Y (p<.001), k0OeTO OTHOBO BOAU A0 U3BOAA, Y€ TeXecTTa Ha
HayanHata naToNiorMA e pbKoBOAewa 3a KpauHua wu3xod B JarnevHa
nepcnektuea. OT guarpammuTe cTtaBa SICHO, Ye NPW HEMoBMMsIBaHE Ha AMHaMuUKaTa B
coHorpadckuTe nokasaTtenu, NevYeHMeTo CbC CTpeMeHaTa ce npeycTaHoBsiBa 40 3
ceammun. OcBeH ToBa Ha GasaTa Ha aHanu3a Ha MbPBUYHUSA KNUHUYEH MaTtepuan
cTaBa sICHO, Ye GnarogapeHue Ha exorpaddCKMss MOHUTOPMHI MOXE MO-paHo da ce
yCTaHOBM Kora HectabunHata cTtaBa JocTura 3adoBONnmMTenHa ctabunHocT u ToBa
No3BONsBa Aa Ce pa3denu nepmoga Ha fnevyeHne B CTpeMeHarta Ha nepuog Ha MbiiHO
HOCeHe W nepuoa Ha OTBUKBAHE, KaTO MNEepuoabT Ha MNOCTOSSHHO HOCEHe Ha
CTpemeHara e cpeaHo caMo 53 gHMu.

HeBb3MOXHOCTTa 3a HamMumpaHe Ha CTaTUCTUYECKM 3HayYuMa pasfnvka Mexay
CoHorpadpckata anHammuka Ha ctaBute ¢ KIT v T1esm c Y B rpynata Ha ycnewHo
paHHO NeYeHne, HW Hakapa da npocrneguMm CTaTUCTUYECKU MOo-AeTaufniHO OTAEernHU
coHorpadbcku nokasatenn W onpegerieHn TexHU CTOMHOCTM Ha HavanHaTta
exorpadusa, KOUTO Oa NporHo3upaTt Bb3MOXHOCTTa 3a oTaudepeHuupaHe. Cnepg
noapobeH aHanu3 Ha KIUHUYHUTE exorpad)Ckum U peHTreHorpadycku pesyntatn Ha
87™ ycnewHO u3nekyBaHU CTaBM 6axa HaMepeHu TpU COHOrpadoCKu Kputepus C
MNPOrHOCTUYHA CTOMHOCT 3a kbCHU nocneactema — AUAN < 22%, a-bron < 43° u
nokasaTen "HanuMyue Ha eXOreHHOCT B XWaNIMHHO-XPYLANHUA auetabynapeH
nokpuB”. CeHautmBHocTTa M Ha 3™ kputepusa e 100%. UWlo ce oTHaca ao
crneumdunyHocTTa obaye, HaNUUMETO Ha EXOreHHOCT € eAWHCTBEHUAT Han-CUneH
npegckasaten. Hanuumeto Ha eXOreHHOCT Ha YynTpasByKOBO W3cregBaHe B
HOPManHO He-exXOreHHUs XManuHHO-XpyLusneH auetabynapeH nokpvs e Oener 3a
naTofiorMyHa TpaHCcopMauna Ha XUManNUHHUA  Xpywsas BbB  uOpoxXpyLLsan.
HopmanHo, no-ronsmaTta 4act OT XpyLsnHus aueTabynapeH NoKpuB ce CbCTOU OT
XnanuvHeH Xxpywsn wu camo nabpymbsT e ubpoxpywsaneH. Ha coHorpadus
XNaNUHHUAT XPYLLAT € He-exoreHeH, a pubpoxpyLLsanbT, KONTO € C rofsiM akyCTUYeEH
nMnegaHc, e exoreHeH. NMopagw ToBa npu natosniorus ce TpaHchopmupa obpasa Ha
XPYLWANHNA MOKPUB. YNTPa3BYKOBUAT MOHUTOPUHI MOKa3Ba, 4Ye MO BpemMe Ha
nevyeHneTo CbC CTpeMeHaTa BbB BCUMYKM YCMELIHO FeKyBaHW CTaBW, €XOreHHUST
auetabynapeH xpywsasn ce Bpblia KbM MPeauLLHOTO CUM HE-EXOMeHHO CbCTOSIHME.
MogobpeHneTo B TbKaHHaTa eXOreHHocT obade, MOXe W [a He e MHOMKaTop 3a
MbIIHO Bb3CTAHOBSIBAHE Ha pacTeXHWs NoTeHuman Ha auetabynyma B cpeaHOCpoYHa
nepcnekTuea. BegHbX Cepno3HO yBpeaeHW, Te3n CTaBu MoraT Aa ca U3NOXEHW Ha
puck ot nosiea Ha KIl, BbNpekn o4YeBUAOHUS KpaTKOCPOYEH ycnex. AHanu3bT Ha
HalmnTe pe3ynTaTu HKX Kapa ga ce OoTAa4eM Ha pa3MuChbSl BbpXy HeobxoanumMocTTa 3a
NpoMAHa Ha MeToa Ha NevYeHne Ha cTaBuTe C pUck oT passuTture Ha KIl. Bb3amoxHo e
TeXKNTe (POpMU Ha CTaBHa HecTaburHOCT ¢ abHopmariHa naTtoaHaTOMuUs Oa He ce
neKyBaT MbpBOHAYarHO CbC CTpeMeHaTta Ha [1aBnuK BbNpeKkM O4akBaAHETO, Ye HAKOM
OT TSX We ce MNOBAUAAT MOMOXUTENHO OT neveHneto. Metoau Ha feyeHue c no-
ronama purMgHoOCT Ha penoHupaHata cTaBa MOXe Ou Lie okasBaT No-MUHUMAreH
CTPeC BbPXY pemMojenupallmsa ce XuanuvHHO XpylianeH auetabynapeH nokpus. Mpwm
TeXkKa coHorpadcka nartonorusi, kakButo ca tunose Illl B u IV no Ipad,
3agbpXaHeTo Ha CUNHO HectabunHata OegpeHa rnasa B MU3paseHo
aucnnasuyHata auetabynapHa siMKa e TPyAHO CbC cTpemMeHata Ha [aBnuk wm
MoXe 61 e no-noaxoasiia No-puruaHa WuHa.

LlenTa Ha HaleTo n3cneaBaHe e Aa HamMepu HayuH 3a nporHoaunpaHe Ha K1 no-
paHO B xo4a Ha NnedyeHneTo Ha GasaTa OCHOBHO Ha exorpadckute u3cneaBaHus.
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VoeHTndpuumpaHeTo Ha Kputepum Kato ,,AaTosIorMyHa eXoreHHOCT Ha XPYLUANHUA
auetabynapeH NOKpMB” KkaTto cuneH nporHoctudeH 6Gener 3a KIT wm3nbnHsBa
noctaBeHaTa uen. Jluncata Ha TakoBa HabnwgeHMe Ha HadanHaTa ynTpasByKoBa
ANarHoOCTMKa MOXe €eBEeHTyanHo Aa Hamanum 06pos Ha pfgeuarta, KOUMTO W3UCKBAT
PEHTreHorpaddCkM MOHUTOPUHI OO0 CKeneTHa 3psfocT, HaMansBamky No TO3M HaYuH
PEHTrEHONMOrMYHOTO O6nbYBaHe WM pa3xoan. Te3n Hawuv pesyntatu msrpaxgar u
HalMs NPOTOKOJ 3a npocneasiBaHe crieq Kpas Ha fnevYeHneTo CbC CTpemMeHarta
(dur.14).

NMPOTOKOIJI

3a npocneansieaHe

Ovcnnasus — TexecT Ha HayanHa — » HectabunHoct

Y3B - natonorus

(a < 43°) (a > 43°) ONAM>22% OWAMS22%

exoreHeH
XpP.NOKpUB

CpeaHOCPOYHO npocneasisaHe

AbNrooCpoYHO npocneasiBaHe

18 roguHmn

PUl.14. [Inarpama nokassalya NPOTOKOS 3a NpocrneasiBaHe 40 KOCTHa 3psiocCT.

HacTtoawoTo mnscnegBaHe Mma OTpaXKeHue M BbpXy TOBa Kak OPTONeaUYHUAT
Xvpypr TpabBa Aa OucKyTMpa nporHo3aTta 3a usxoga OT fle4eHMeTo Ha efHo aeTe C
poautenute. B kpasi Ha egHO yCMneLwwHO NPOBEAEHO flevYeHne CbC CTpeMeHaTa Ha
MaBnuk pogutenuTe ca C Harnacarta, 4Ye TAXHOTO AeTe e NpoAb/KM ga uMma
HOpMarHa ctaBa. 3HAHMETO Ha BaXXHU KPUTEPUWU NMpean cTapTa Ha JNIeYeHUeTo KaTo
NaTonorMyHa eXoreHHOCT e npeaynpexaeHne 3a noBuLleH puck ot passutme Ha KI1 B
ctaBata. Pogutennte TpsibBa ga 6baaT CcbBeTBaHW 3a Hyxgata OT AbTOCPOYHO
npocnegsBaHe Ha TAXHOTO Aete. OpToneauyHUST xupypr TpsaGea ga Kopurupa
poauTENCKUTE O4YaKBaHMUS 3a aHaTOMMYHO HOpMarnHa TasobeapeHa crtaBa B 3psnarta
Bb3pacT Ha geteto. O6paTHO, NnauneHTMTe ¢ HUCHLK puck 3a Kl moraTt ga msberHar
NPOOBITKUTENHO NpocneasBaHe.
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n3soau

CoHorpadckoTO onucaHue Ha HecTabunHocTTa Ha cTaBaTa C nokasaTens
OWNAIT n paspaboteHaTa knacudukaumsa paBaT OOEKTMBHA OLEHKA Ha

TEXEeCTTa Ha naTtoryiorndta n ca CpaBHMMU C Apyrn AMHaAMUYHN K.I'IaCl/I(bVIKaLl,I/IVI.

TexecTTa Ha HadanHa ynTpa3ByKoOBa MNaTtosiormd € B TMpgdKa Kopelauuna C
n3rnegnTe 3a ycnex Ha JredyeHnetTo CbC CTpemMeHata U nMma nporHOCTU4YHO

3Ha4yeHue 3a nosieata Ha ganeyvyHu nocneauun B auetabynapHoTo passuTume.

[MoBuLWweEH puUCK 3a pasBUTUE Ha KbCHW NOCMNEACTBUS MOXe [a Cce O4yakBa B
ctaBn ¢ OUAIM < 22%, a- brbn < 43° n ubpoxpylusnHa naTosiormyHa
TpaHcdopMaumusa Ha XuanuvHHO-XPYLANHUS aueTtabynapeH nokpue. Ham-
cneunduuHnaT ot 3™ KkpuTepua — MOKpUBHaTa TpaHcdopMauus ce

OEeMOHCTpUpa COHOFpa(bCKI/I KaTo nosBuvweHa exoreHHOCT B XWaliMHHUA

XpyLusn.

PeHTreHorpadckoTo npocrneasiBaHe Ha MbpBOHAYarIHO YCMELIHO feKyBaHUTe
CbC CTpeMeHa CTaBu ce Hanara B ObNIOCPOYEeH NnaH A0 HacTbhBaHe Ha
KOCTHa 3psinocT 0cobeHo npu CTaBUTE C HayanHa Texka YnTpasBykoBa
naTonornss nopaav BEepOSiTHOCT OT MosiBa Ha KbCHU MNOCMNeauuM BbMpeku

HOpMmarnHaTa peHTreHoBa aHaTOMMUS Ha MbPBUTE KOHTPOIW.
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CTaBaTa B WCTUHCKA CTpPeC MpOeKuusi U OpurMHanHa knacudukauusi, KOATo aaea

00eKTUBHA OLIEHKa 3a TeXEeCTTa Ha naTonorusTa.

2. MpoabmKUTENHOCT Ha npocrneasiBaHe cpegHo 5.3 roavHW, KOATO AdaBa 3a
MbPBM NbT OLEHKA Ha NO-AbJITOCPOYHM pe3ynTaTh creg exorpaddCkm MOHUTOPMPaHO
fievyeHne CbC CTPEMEHA 3a pasnunka OT BCUYKM gocera nybnukyBaHu M3cnenBaHus,
kouto nporHo3upat Kl Ha 6asata Ha peHTreHorpaddCKM KpUTepMM B CPEe4HOCPOYEH
nnaH wnn Ha 6asata Ha exorpadCcku KpuTepum, HO caMO B KpaTKOCPO4YHa

nepcnekT1ea.

3. HamupaHe Ha KOHKpPeTHM COHorpadyCkM nokasaTenum m Ha KoMOMHaumusa oT THX,
KOMTO gaBaT BMCOK MPOLEHT Ha MPOrHO3a Ha KbCHUTE NOCreauun ole B Ha4anoTo Ha
ne4veHneto. C Ham-ronssMo NpoOrHOCTUYHO 3HAYeHWe 3a nosiBaTa Ha KbCHU nocneauum
€ HannymeTo Ha €XOreHHOCT B HOPMAarHO HEEXOreHHUAT XpywsaneH auetabynapeH

MOKPMB Ha HayanHaTa exorpadusi.

4. Cb3gaBaHe Ha npoTokon 3a npocneassaHe Ha [OHTC cneg kpas Ha

JIe4EHNETO CbC CTpeMeHaTa Ha [MaBnuK Ao HacTbNBaHE Ha KOCTHA 3pPANOCT.
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ORIGINAL ARTICLE

Residual Dysplasia After Successful Pavlik
Harness Treatment

Early Ultrasound Predictors

Venelin Alexandrov Alexiev, MD,* H. Theodore Harcke, MD,1 and S. Jay Kumar, MD}f

Abstract: The purpose of this study was to evaluate a group of
children treated with Pavlik harness for developmental dysplasia of
the hip (DDH) to determine early ultrasound characteristics that
predict poor acetabular development after walking age. From a group
of 487 infants with DDH, 55 met inclusion criteria of (1) ultrasound
documentation of major neonatal hip instability, (2) treatment with
Pavlik harness, and (3) a minimum of 4 years of follow-up. These
55 infants had 100 abnormal hips. Harness treatment alone was
successful in treating 87 of 100 hips. Persistent or late acetabular
dysplasia was defined from serial radiographs. At a mean follow-up
of 5.3 years, 5 of the 87 (6%) were found to have sequelae (late
acetabular dysplasia, avascular necrosis of the femoral head, or both).
Three sonographic findings present on the initial ultrasound predicted
late sequelae: (1) dynamic coverage index of 22% or less, (2) alpha
angle less than 43 degrees, and (3) abnormal echogenicity of the
cartilaginous roof on initial ultrasound. Abnormal echogenicity was
the most specific single predictor of residual dysplasia (sensitivity
100% and specificity 88%). The structurally normal cartilaginous
roof is non-echogenic except for a short triangular fibrous tip (the
labrum). Pathologic cartilage becomes echogenic beyond the tip as
hyaline cartilage becomes fibrous and deformed. In unstable hips that
respond well to Pavlik harness treatment, it would appear that mid-
term acetabular development can be affected when early transformation
of roof cartilage accompanies displacement and instability.

Key Words: hip dysplasia, hip ultrasound, Pavlik harness,
transformation of roof cartilage

(J Pediatr Orthop 2006;26:16-23)

S ince 1946,' the Pavlik harness has been in continual use as
a treatment of developmental dysplasia of the hip (DDH)
and has gained wide acceptance throughout the world. Prop-
erly applied, it is considered to have a high rate of hip

From *Sofia Medical University, Department of Paediatric Orthopaedics,
University Orthopaedic Hospital-Gorna Banja, Sofia, Bulgaria;
tDepartment of Medical Imaging, Alfred I. duPont Hospital for Children,
Nemours Children’s Clinic, Wilmington, DE; and #Department of
Orthopaedics, Alfred 1. duPont Hospital for Children, Nemours Children’s
Clinic, Wilmington, DE.

Study conducted at the Alfred 1. duPont Hospital for Children, Wilmington,
DE.

None of the authors received financial support for this study.

Reprints: H. Theodore Harcke, MD, Department of Medical Imaging, Alfred
1. duPont Hospital for Children, Nemours Children’s Clinic, P.O. Box 269,
Wilmington, DE 19899 (e-mail: tharcke@nemours.org).

Copyright © 2005 by Lippincott Williams & Wilkins

16

reduction with few complications.> However, avascular necro-
sis (AVN) of the femoral head and persistent or late acetabular
dysplasia (LACD) after early successful Pavlik harness treat-
ment are known to occur, and these hips require continued
monitoring until skeletal maturity.>* The reported incidence
of AVN ranges from 2.38% to 16%,>° and the incidence of
LACD ranges from 3.5% to 17%.>°

During the past two decades, ultrasound has become the
standard method for diagnosis of neonatal hip instability and
for management with the Pavlik harness.”® Ultrasound can
assess both stability’'* and morphology'*~'® and is used with
accuracy until the ossification center of the femoral head
develops, when radiographs become reliable.'®

The purpose of this study was to identify early predictors
of midterm outcome (>4 years of follow-up) in infants with
successful Pavlik harness treatment. Using analysis of the dy-
namic and morphologic ultrasound characteristics seen on initial
studies, we tried to find ultrasound parameters that distinguish
hips at risk for persistent or late deficiency in acetabular de-
velopment from those with normal midterm development. An
ability to predict hips at risk brings an opportunity to modify
management.

METHODS

Of 487 infants treated with the Pavlik harness at
a tertiary care pediatric hospital, 55 had clinical and radiologic
follow-up for more than 4 years after discontinuation of the
harness. These 55 patients (100 abnormal hips) were initially
diagnosed by ultrasound to have significant instability (moderate
to severe subluxation or dislocation).

Patient demographics were reviewed for generally
accepted risk factors influencing successful Pavlik harness
reduction: sex, race, birth rank, pregnancy, breech presenta-
tion, family predisposition, bilaterality, side of pathology, age
at start of harness treatment, and mean follow-up.

During the course of harness treatment, active function
of the quadriceps muscles was assessed clinically at each
follow-up visit. Associated anomalies were documented (eg,
clubfeet, pes metatarsoadductus, calcaneovalgus, torticollis).
After walking age, the patient’s gait pattern was carefully
described, as well as any limb length discrepancy.

Serial ultrasound measurements were used to monitor the
course of treatment. The treatment protocol in the harness was
described in a previous study.'” Duration of treatment in the
harness was recorded for each phase (full-time wear, weaning
period) and for total harness wear. All patients were monitored

| Pediatr Orthop * Volume 26, Number 1, January/February 2006
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by serial anteroposterior radiographs of the pelvis and hips,
beginning when Pavlik harness treatment ended and continued
periodically well beyond the time when walking began.

Ultrasounds were obtained using a 7.5/5-MHz linear
transducer according to the dynamic technique of Harcke and
Grissom.'® Both stability and morphology measurements were
obtained from the serial ultrasounds. Stability was defined by
a sonographic measure called dynamic coverage index (DCI).
This index was measured with the same reference points
used for femoral head coverage of Terjesen,' but instead of
measuring in the coronal neutral view, we performed all mea-
surements in a true stress view: coronal flexion with adduction
(Fig. 1). Stability of the hip was classified according to DCI
and femoral head reducibility, as shown as in Table 1. The
acetabular morphology was described by the alpha angle and
type according to Graf and Wilson.?® The echogenicity of the
cartilage roof was graded as normal (lack of echogenicity
in the hyaline cartilage acetabular roof) or increased, and
presence or absence of deformity was noted (Fig. 2). All
morphologic measurements were made in the coronal neutral
view. The hips were divided into two major morphologic types
according to static ultrasound scans (see Table 1).

Acetabular dysplasia was measured using the acetabular
index?! until 5 years of age. After this age, the center—edge
angle of Wiberg®* was used (see Table 1). LACD was defined
according to the criteria''**** in Table 1. AVN of the femoral
head was evaluated according to the five criteria of Salter*> and
classified according to the classification of Kalamchi and
MacEwen.?® The success of long-term anatomic reduction was
evaluated by assessing the degree of femoral head displace-
ment with respect to the acetabulum according to grades 1 to
4 of the Tonnis classification.*’

For the purpose of analysis by final outcome, hips were
classified into two groups according to response to Pavlik
harness treatment and subsequent radiographic outcome at the
conclusion of the follow-up period. The full success group
consisted of hips that responded to Pavlik harness treatment
and showed normal acetabular and proximal femoral mor-
phology. The late sequelae group comprised hips that
successfully completed Pavlik harness treatment but showed
abnormal morphology after 4 years: presence of LACD accor-
ding to the criteria in Table 1 and/or AVN according to the
mentioned criteria of Salter.”’

To identify ultrasound criteria to differentiate the five
hips with late sequelae from the 82 full success hips among the
87 hips successfully reduced by the Pavlik harness, we
analyzed the following criteria: DCI of 22% or less, alpha
angle less than 43 degrees, and presence of echogenicity in the
hyaline cartilage portion of the acetabular roof.

Statistical Analysis

To examine outcome predictions based on initial sono-
graphic instability and morphologic measures, two-by-two con-
tingency tables were computed to tabulate outcome (late
sequelae or full success) against predicted outcome for only those
87 hips that appeared to respond successfully to the Pavlik
harness. Separate tables were computed for DCI (DCI =22%
predicting failure), for alpha angle (alpha angle <43 degrees
predicting failure), and for a predictor based on the presence
of echogenicity of the cartilaginous roof (presence of echo-
genicity predicting late sequelae). The Fisher exact test prob-
ability test was applied for testing the accuracy of each
ultrasound criterion. The likelihood ratio chi-square test was

FIGURE 1. A, Coronal neutral view showing measurement of Terjesen’s femoral head coverage = a/b = 24%. B, The same hip in
coronal flexion view with adduction showing measurement of DCl = A/D = 11%. Note the greater displacement in the stress view
and the reduction in the percentage of coverage. DCl is measured in the following way in the illustrated stress view. Reference line 1
is tangential to the most medial echo contour of the femoral head. Reference line 2 is tangential to the straight echo of the iliac
bone, which with a linear transducer and proper sectioning through the mid-acetabulum should be parallel to the ultrasound
image baseline. This line crosses the bony rim (“’Erker’’) and is similar to the radiographic Perkins line. Reference line 3 is tangential
to the echo of the most lateral portion of the femoral head, covered by the joint capsule. Distance A is measured between line 1 and
line 2 and reflects the portion of the femoral head covered by the bony acetabular roof when the femoral head is stressed in
adduction out of the acetabular socket. Distance D is measured between line 1 and line 3 and reflects the femoral head diameter.
The percentage reflecting the ratio A/D defines DCI.

© 2005 Lippincott Williams & Wilkins 17
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TABLE 1. Table With Grading of Ultrasound Stability,
Ultrasound Morphology and Radiographic Criteria for LACD

US Stability Grading

Severity DCI (%)
Dislocated, DCI <10% and femoral head is
irreducible* irreducible in flexion/abduction

Dislocated, partially DCI <10% and femoral head is

reducible reduced in flexion/abduction
Severely DCI is in the range 10-35%
subluxated
Moderately DCI is between 35-50%
subluxated
Stable DCI >50%
US Morphology Grading
Severity a-Angle
Centered Mild Dysplasia Moderate Dysplasia
a-angle 50-59° (a-angle 43-49°)
Decentered Severe Dysplasia Severe Dysplasia
(Il A Graf) (Il B Graf)
(a-angle <43° (a-angle <43°
hypoechogenic cartilage roof) echogenic
cartilage roof)
Radiographic Criteria for LACD
Age interval Al° Wiberg CE°
Up to 1 year =32° -
2 years =30° -
3 years =28° -
4 years =26° -
5-8 years <15°
8-12 years <20°

*In coronal flexion and transverse flexion views with abduction, reducibility of the
severely unstable hips was classified as reducible, partially reducible, or irreducible.
Description of the femoral head centrage in accordance to the most posterior lip of the
acetabular socket in lateral transverse view with flexion and abduction is very similar to
that of Suzuki, who uses an anterior transverse view'? with three group classifications.®

used to determine the significance of each predictor or possible
two-way interactions among variables.

RESULTS

Forty-nine patients (89%) were girls and six were boys.
Ninety-one percent were Caucasian, 5% were Hispanic, and
4% were African-American. Sixty-two percent were first-born,
30% were second-born, and 8% were third-born. Thirty percent
of the babies were born with breech presentation. Family
predisposition was found in 17%. According to ultrasound
criteria, there were 100 abnormal hips (54 left hips, 46 right
hips). Forty-five patients (82%) had bilateral hip involvement
(90 hips), and 10 patients had unilateral hip involvement
(10 hips). The relative degree of abnormality in these hips is
discussed later.

For the associated anomalies, there were two infants with
torticollis, one with congenital knee dislocation, one with curly
toe, one with hand syndactyly, and one with clavicular fracture.

The orthopaedic management regimen for all hips began
with a trial period in the Pavlik harness. The harness was

18

discontinued if sonographic improvement was not demon-
strated after 3 weeks.'” Eighty-seven hips (87% of all treated
hips) showed progressive improvement during the 3-week trial
period; for these patients, the harness was continued with
a program of full-time wear followed by a period of weaning.
No impairment in the active function of the quadriceps
muscles was found in any of these hips on each follow-up visit
during the course of harness treatment. This group with
successful early reduction was divided into full success and
late sequelae. In the successful early reduction group, the last
clinical examination at long-term follow-up showed normal
range of hip motion and gait pattern in all patients, with no
evidence of limb length discrepancy. The serial radiographs
from end of harness wear until last follow-up visit for the
87 hips revealed a normal radiographic appearance in 82 hips.
This group of hips is defined as full success. In the remaining
five hips (6% of the early successfully reduced hips, 5% of all
hips), radiographic abnormalities were found; this group is
defined as late sequelae (Fig. 3). Four had LACD. In one of
these four, there was concomitant type I AVN of the femoral
head. The fifth hip showed type I AVN without LACD.
The acetabular dysplasia in two of the five hips was surgi-
cally corrected with a Salter innominate osteotomy, and the
other two dysplastic hips are being observed. The Toénnis
classification?” showed grade 1 in all hips.

Mean age at the start of Pavlik harness treatment was
16 days. For the successfully reduced hips, mean starting age
was 16 days; for the hips unreduced by harness, it was 17 days.
The mean follow-up for the 55 studied patients was 5.3 years
(range 4 years to 9 years and 9 months). The mean durations
of treatment in the harness were as follows: full harness wear,
57 days; weaning period, 46 days, and total harness wear,
103 days. According to severity of instability, total harness
wear was 98 days for the moderate subluxations and 106 days
for the severe subluxations and dislocations.

Outcome results after hips were sorted according to
initial severity of hip instability are shown in Table 2. Degree
of instability was a discriminator for outcome in cases of
moderate subluxation (DCI 35-50%); all hips responded to
Pavlik treatment with no late sequelac. With more severe
instability and displacement, there were mixed outcomes.

Outcome after hips were sorted according to initial
severity of acetabular dysplasia is shown in Table 3.
Morphology of the acetabular roof and the alpha angle was
a discriminator for full success when the alpha angle exceeded
43 degrees and the cartilage roof was non-echogenic. With
decentering, severe dysplasia, and echogenic cartilage roof,
there were mixed outcomes. Some hips showed full success,
whereas others with the same severity manifested late
sequelae.

To identify ultrasound criteria to differentiate the five
hips with late sequelae from the 82 full success hips among the
87 hips successfully reduced by the Pavlik harness, three
different criteria were as follows: DCI of 22% or less, alpha
angle less than 43 degrees, and presence of echogenicity in the
hyaline cartilage portion of the acetabular roof. All three of
these measures provided significant levels of prediction
(Fisher exact test probability <0.01 in all cases), and all
three perfectly predicted abnormality in the five cases with late

© 2005 Lippincott Williams & Wilkins
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FIGURE 2. Coronal neutral view of the hip. Schematic (A) and normal sonogram (B) noting the location of the roof cartilage. The
structurally normal cartilaginous roof is non-echogenic and has a short triangular fibrous tip (the labrum) seen as increased
echogenicity (open arrows). C. Pathologic cartilage becomes echogenic beyond the tip as hyaline cartilage becomes fibrous and

deformed (closed arrow).

sequelae (100% sensitivity). However, the three measures
differed in the extent to which they correctly classified the
82 cases of long-term success; they differed in specificity, with
DCI providing 67% specificity, alpha angle providing 80%
specificity, and echogenicity providing 88% specificity. Echo-
genicity nominally outperformed both of the other features
(chi-square test for echogenicity vs. DCI, chi-square = 15.96,
P < 0.01). Examination of the raw data for these contingency
analyses revealed that examining DCI of 22% or less, alpha
angle less than 43 degrees, or both revealed no information
that cannot be learned by examining the echogenicity data
alone regarding specificity.

DISCUSSION

This study is based on an extensive analysis of 100 hips
that had more than 4 years of follow-up. They reflect a well-
defined population with DDH and significant neonatal hip
instability because of an ultrasound-based diagnosis. Their
short- and mid-term outcome statistics, however, do not
necessarily reflect the complete spectrum of the DDH pop-
ulation. Cases with shorter follow-up were excluded. The
short-term success percentages for Pavlik harness treatment
would undoubtedly be better if cases treated for instability
with shorter follow-up were included. Also, the inclusion
criterion of midterm follow-up for an individual patient has the
potential to select out more difficult cases. The orthopaedic
surgeon is more likely to follow severe cases and not to
discharge the patient. The fact that 5 of 87 hips manifested late
sequelaec may not be indicative of the overall success of the
Pavlik harness in this hospital and, in some part, reflected the
selection criteria.

The patient demographics are typical for DDH. Girls
outnumber boys, and outcome revealed no gender pre-
disposition to either success or failure of harness treatment
or late sequelae. The pattern of harness treatment was dictated
by clinical protocol keyed to the severity of neonatal hip
instability and response. For patients with successful response
to Pavlik harness treatment, the full success and late sequelae

© 2005 Lippincott Williams & Wilkins

outcome groups had no difference in mean age for starting
treatment or for duration of treatment and weaning.

Traditionally, there have been differing opinions con-
cerning the relationship between instability and acetabular dys-
plasia. Some researchers have found that instability leads to
dysplasia,”®*3° whereas others report that dysplasia allows
instability to occur.?'*'*? Acetabular development after resto-
ration of stability is likely to involve multiple factors. Genetic
predisposition,**~** trauma during treatment,”* and forces after
ambulation all have the potential for affecting mid- and long-
term development. The aim of the current study was to identify
early ultrasound observations that can predict or establish risk
of midterm sequelae. We felt compelled to analyze sonogra-
phic parameters that incorporated both concepts for dysplasia
and instability. Hence, both morphologic and dynamic obser-
vations were included.

Our criteria for analysis reflect published techniques and
one newly presented concept, DCI. Parameters were chosen to
be comprehensive and not to prove that one technique is better
than another. The DCI (see Fig. 1B) was measured in a coronal
flexion view with adduction and differs from Terjesen’s
femoral head coverage. The Terjesen’s femoral head coverage
(see Fig. 1A) is an indicator of hip centering and can assess hip
instability and reduction. We used the same reference points
for measure as used for femoral head coverage,'® but instead
of measuring in the coronal neutral view, we performed all
measurements in a true stress view: coronal flexion with ad-
duction. This stress view provides a more accurate assessment
of the true degree of hip instability, as illustrated by the ex-
ample case in Figure 1.

We agree that the final outcome of treatment relates to
the initial severity of instability and dysplasia. There are
studies that suggest patterns that have probability for outcome
of treatment by Pavlik harness.®*>>¢ These studies, like that by
Harding et al,'’ are focused on a short-term outcome and
selection of initial treatment. Most studies discuss results in
a short-term time frame of less than 2 to 3 years and do not
continue to track results for mid- and long-term outcome.
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Graf's type 11IB
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FIGURE 3. Serial sonograms and radiographs of a girl with left neonatal hip instability successfully reduced early in the Pavlik
harness; at a follow-up of 5 years and 2 months the hip showed late acetabular dysplasia. A, Coronal neutral view sonogram at age
7 days shows severe dysplasia, Graf‘s type IlIB with an immeasurable alpha angle and echogenic, pathologically transformed
cartilaginous roof. B, Coronal flexion view with adduction stress, showing the true severity of the hip instability, with DCI 22%. The
femoral head is subluxated superiorly (cranial) and laterally from the acetabulum. C, Sonogram in coronal neutral view at age
14 weeks when harness wear was discontinued shows normal acetabular development: Graf’s type IA with alpha angle 74 degrees
and normal echogenicity of the cartilaginous roof. D, Coronal flexion view with adduction stress at age 14 weeks, showing stable
hip with DCI 58%. E, Radiograph at age 1 year 3 months, acetabular index 29 degrees. Normal acetabular development. F, Radiograph
at age 3 years 4 months, acetabular index 28 degrees. Mild acetabular dysplasia with rounding of the superior lateral bony margin. G,
Radiograph at age 5 years 2 months, showing acetabular dysplasia as measured by Wiberg’s center-edge angle of 12 degrees.

Our mean follow-up of 5.3 years (range 4 years to
9 years 9 months) gives a good perspective of hip development
after walking begins. The difference between outcome after
the end of harness treatment and mid-term outcome for the
different severity groups is due to the appearance of sequelae
after successful harness application. Our data contain the
interesting observation that regardless of the degree of initial
severity, the harness has some potential for success. The data
also contain sonographic gradings of pathology that can be
used to guide therapy on a mid- and short-term basis. When the
midterm global clinical outcome was examined according to
initial ultrasound hip instability (see Table 2), all moderate
subluxations (DCI 35-50%) were 100% successfully treated in
the Pavlik harness with no sequelae. However, severe
subluxations (DCI 10-35%) had an almost equal rate of full
success at 95%. For dislocated/partially reducible hips (DCI
<10%) treated with the harness, the full success rate was also
high at 86% on a midterm follow-up. Early ultrasound and
long-term radiographic follow-up is especially important in
this group to manage treatment adequately. Irreducible dis-
locations, from our experience, do not warrant a trial period of
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harness wear, as all ultimately fail. That is the reason why we
could find only one such case for our midterm series.

When results were analyzed in accordance with ac-
etabular morphology (see Table 3), all hips with mild and

TABLE 2. Outcome Distribution of Every Hip According to
Severity of Initial Sonographic Instability

Outcome

Early Success

Severity of Instability Full Success With Late Sequelae  Total
Moderate Subluxation

(DCI 35-50%) 34 (100%) 0 (0%) 34
Severe Subluxation

(DCI 10-35%) 36 (95%) 2 (5%) 38
Dislocated/Partially

Reducible (DCI <10%) 12 (86%) 2 (14%) 14
Dislocated/Irreducible

(DCI <10%) 0 (0%) 1 (100%) 1
Total 82 (94%) 5 (6%) 87
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TABLE 3. Clinical Outcome Distribution of Every Hip
According to Severity of Initial Morphological Impairment

Outcome

Severity of Full Early Success Total

Acetabular Dysplasia Success With Late Sequelae Hips
Centered
Mild dysplasia a-angle 50-59° 42 (100%) 0 (0%) 42
Moderate dysplasia
(a-angle 43—49°) 24 (100%) 0 (0%) 24
Decentered
Severe dysplasia
(IIT A Graf) (a-angle <43°
hypoechogenic cartilage roof) 6 (100%) 0 (0%) 6
Severe dysplasia (III B Graf)
(a-angle <43° echogenic
cartilage roof) 10 (67%) 5 (33%) 15
Total 82 (94%) 5 (6%) 87

moderate dysplasia (alpha angle >43 degrees) and Graf’s type
IIA were treated with full success for midterm outcome.
Graf’s type IIIB hips had a 33% midterm failure rate, and this
necessitates even closer attention to this group of hips after
successful harness treatment is completed. Alternatively, it
may be more reasonable for this morphologic type to be
treated by another type of splint from the time of diagnosis. It
is recommended that Graf’s type IV hips be treated by closed
or open hip reduction at the time of diagnosis. Our study,
which was based on harness treatment, did not include hips of
this type.

With regard to specific sonographic criteria to predict late
sequelae, three criteria (DCI =22%, alpha angle <43 degrees,
and presence of echogenic hyaline cartilaginous roof) show
100% sensitivity. For specificity, however, echogenicity is the
best single predictor. Echogenicity on ultrasound of the nor-
mally non-echogenic hyaline cartilaginous roof indicates patho-
logic transformation of the hyaline cartilage into fibrocartilage.
Normally, the bulk of the cartilaginous acetabular roof is
hyaline cartilage, with only the labrum being fibrocartilage.
With sonography, the hyaline cartilage is echo-poor, and the
fibrocartilage, with greater acoustic impedance, is echogenic,
which transforms the appearance of the cartilaginous roof.

During harness treatment, ultrasound monitoring showed
that in all successfully reduced hips, the echogenic acetabular
roof’s cartilage reverted to non-echogenic tissue. Improvement
in tissue echogenicity, however, may not be indicative of
midterm full growth potential. Once severely damaged, these
hips may be prone to risk of late sequelae, despite obvious
success at short-term follow up. Figure 4 illustrates the late
appearance of labral abnormality 2 years after a posttreatment
sonogram showed a normal labrum.

One can speculate on the need to alter treatment of hips
at risk for late sequelae. It could be that severe forms of
instability with abnormal pathoanatomy should not be treated
initially in the harness despite the expectation that some would
do well. More rigid splinting might place less stress on the
remodeling labrum. A prospective study of these hips will be
difficult because it will require at least 5 years of follow-up to
document LACD.

© 2005 Lippincott Williams & Wilkins

FIGURE 4. Late acetabular dysplasia of the right hip in a girl
with bilateral DDH successfully treated in Pavlik harness. A,
Coronal sonogram out of harness at time of weaning (age 3
months). Acetabulum is well formed, there is minimal round-
ing of the bony lip, and the labrum appears normal. B,
Anteroposterior pelvis at age 2 years 11 months shows right
acetabular dysplasia. Left acetabulum is normal. C, Arthrogram
atage 2 years 11 months prior to Salter innominate osteotomy.
The labrum is mildly elevated and blunted.
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The nutrition and vascularity of the acetabular labrum
and the junction zone of the labral attachment to the hyaline
cartilage acetabular roof are still not well understood.?” Graf*®
pointed out that there is still no clear evidence of possible
microdamage of the labral-capsular complex during success-
ful closed reduction and of the possible sequelae in child-
hood and adolescence and labral lesions in adulthood. Acetabular
dysplasia is one of the causes of acetabular rim syndrome®>*°
during and after adolescence and of hip osteoarthritis at an even
later age.

Although treatment of DDH with the Pavlik harness has
a low complication rate, several studies™* have shown that
sequelae can appear at long-term follow-up. The problem of
late sequelae, such as AVN and LACD or persistent acetabular
dysplasia after successful early reduction in the harness, is
recognized. Tucci et al’> recommended continued follow-up of
hips with DDH treated in the harness until skeletal maturity.
Our finding of 5 in 87 (5.7%) with midterm sequelae agrees
with his study. This consistent finding also is related to the
fact that both studies selected hips with clearly significant
pathology. Our delineation of a smaller risk pool is intended to
obviate the need for following all hips to skeletal maturity.

Rachbauer et al*' advised continuing radiographic mon-
itoring after early successful treatment under sonographic
control, although these researchers could not define an end
point for this continued monitoring. Taylor and Clarke*?
reported in a prospective study that no factors that could be
found in the history, treatment, or ultrasound appearance at an
early stage to be predictive of late dysplasia. In a later study
at the same institution, Cashman et al® concluded that with
radiologic monitoring after discontinuation of the harness, the
trend of the acetabular index measurement can identify severe
late dysplasia by 18 months of age. All of the late dysplasias
could be identified by the measurement of the center—edge
angle until 5 years of age. These researchers recommended
periodic radiologic follow-up for these patients up to 5 years of
age. The aim of the current study, in contrast to that by
Cashman et al,® was to identify a way to predict late sequelae
earlier in the course of treatment based upon sonographic
observations. The identification of criteria such as the patho-
logic cartilaginous roof echogenicity as a strong predictor of
late sequelae achieves this purpose. Absence of this obser-
vation at the time of diagnosis can potentially reduce the
number of children who receive prolonged periodic radio-
graphic follow-up and, therefore, reduce radiation exposure
and expense.

The current study also has implications for how the
orthopaedic surgeon discusses the child’s care with parents. At
the conclusion of a successful harness treatment, parents tend
to assume their child will continue to have a normal hip.
Knowledge of specific pretreatment criteria such as pathologic
echogenicity is a warning sign that a hip is at risk for late
sequelae. Parents should be advised that long-term follow-up
is needed. The orthopaedic surgeon can also correct parental
expectations of an anatomically normal hip later in life. Con-
versely, low-risk patients may safely avoid prolonged follow-up.

In conclusion, severity indicators that present on the
initial hip ultrasound at the time of diagnosis have prognostic
value for both short- and midterm harness treatment outcome.
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Increased risk for the development of sequelae can be expected
in hips with DCI of 22% or less, alpha angle less than
43 degrees, or fibrocartilaginous transformation of the hyaline
cartilaginous roof. The most specific of the three, roof trans-
formation, is demonstrated sonographically as increased echo-
genicity in the cartilage.
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