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IIpoAoyog

‘Eva peyddo kat ocoPapd npoéPfAnpa Odnpoowag uyeiag eivar n
00TE0ONOP®ON (ClMNNAN pAactlya) Xepig cupntepata peExpt v ep@Avion
kataypatog. H nabnon enutaxvvel v QUOIOAOYIKT] aM®AEQ NG OCTIKIG
palag kat ouvobevel v nAKia HEXPLG OTOU O OKEAETOG Yivel TOOO
nopadng kat eUOBpauvotog OoUTWS WOTe ta oota va nabaivouv kataypata
e 1) Xepig noon n e§otepikn napépufaocn orto ootd. Ta kataypata nouv
oxetifovial pe ooteonodpworn anotedovv peifov npoPAnpa vyeiag oe 0Aeg
TG avarntuypéveg Xopeg. L Mey. Bpetavia pévo npoofaddovial nave
ano 150.000 aropa kat’ €rog pe KOO10§ ave twv 750 ekatoppupiav
Alpav.

Zupgeva pe tov I Aupitn kabnynu} g OpBonedikng ta
kataypata auvlnbnkav omyv EAAGSa and to 1977 éwg to 1992 ota
10.953 pe pubpo 7,6% xkat 1o 30% WV yuvalkev O €aUnVOnauon
napouvolalouv ooteonopwor), 1o 6e 1997 £pbavav 400.000 yuvaikeg oe
appo, eve naykooping {ernepvouv ta 200 ekatoppvpa.

To k60106 ya watpikn nepibadyn, Oepaneia, KOWRVIKEG UNNPECIES
KAl XAQHEVES QPEG epyaciag eival oAU uynio.

Eivat yvootd ou o mAnbuopnog ng EAAabog ynpdoker, pe
anotéAeogna n ooteonodpwon va Bewpeitar n ermdnpuia tng enoxng pag. Ta
NAKI@PEVA Atopa  [le KATtdypata ToUu Aaux£vog ToUu Unplaiou  I1ou
kataAapPavouv nepirnou 10 20% 1wv opBonedikov KAvev, napouctalouv
Ovnrotnua tng thewg wwu 20-50% kat pévo €va Mmocooto €§ autwv
avakta v nponyoupevn Kivnukotnma. Zinv EAAGda to ko6otog apxikrg
voonAeiag 10 1987 avnAbe oe 18.5 Ow. Opaxpég, nepinouv 2
ekatoppvUpla 8px. ava kataypa kat pe péco 6po 21 nuépeg voonAeiag®.

Onwg, ot appddlor mpérnel va okKeEmoviat paxkponpoBeopa, ou
6nAadny pe v éykalpn 61Gyveon TV OOTEOMOPOTUKAOV  A0Bevov
npoAapfavovtatl ta vyndd voorAla Kat 10 PoepPOd KOIVOVIKOOIKOVOUIKO
KOOTOG IOV €Xel 1] NePIBaAYN TV 00TEONOPWTIKOV KATAYHATOV.

‘Etot n npoéAnyn xkivbuvou kataypdreov nepva péca and v

MPOANYI g 00TEONOPWONG.



['a ug peBoddoug Huayvwong v npoAnyn xkat v OBgpaneia g

ooteonopwong Ba avagepBoupe eKTeEVESTEPA OV £pyacia pag.



Ke@aAaio 1°

1.1 Ewaywyi]

H Suatnpnon tov Blodoylkov Kat PNxXavikev 18101ov 10U OKEAETOU
EMITUYXAVETAL HE T OUVEPYELA MOAAQOV pUBHIOTIKGV ITapayoviwv. Ta oota
£EXouv mnpo@aveig Aeitoupyieg : Tnv mnpootacia kat vnootpn twv
HAAAK®OV Hopiewv KAt ) HEa@opd @opliov anod 10 éva OnHpeio 1ou
oopatrog oto aldo. O ootitng 10106g eivatr eniong unevBuvog yua tnv
opo0100Tacia 10U acBeotiou Kat 1wV AAA®V HETAAAIKOV 1O0VIOV2,

To ootouv Ppioketar oe pwa  dwapkn Ouvapikry)  kKaraotaon,
petafdaidoviag 1000 UV £0WTEPIKN] ToU Hoprny 000 Kai 1o OXnpua tou,
AVIAMOKPIVOREVO OUG Ouvexeig Hetafodég 1oV @opriov Kal eV
anaunoe®v  1oU  petaPodiopoy v petdddev.  OAdeg  autég ot
avakatavopég tng ouvleong Kat tng Soung twv ootwv yivoviat He 1
Opaon ed1kOV KUTIAPWV, TMOU UMOKEWIAlL O OPHOVIKOUG aAdda Kat
TOIMIKOUG Hnxaviopoug pubpiong. Ot torukoi pnxaviopoi pe wn ogpd
toUg pubpifovial anod UG HEAPOAEG TWV CUYKEVIPOOEDV TOV 1OVIQV TRV

HETAAA KOV OTOIXEIDV.
1.2 Ti eival ooteonoOpwOoT)

H ooteonopwon xapaxkinpifetat and noootkrn Jdwatapaxr 1ng
ooukrng pafag (eAduiwon ng ooukng pafag ava povada oOykou) kKat
KAataotpo@r) g HIKPOAPXITEKTIOVIKI)G TOU ootitn 1otoU. H aofieoronoinon
TOU 00TOU eival UOIOAOYIKI), aAAd n Soun 10U €ival avepada nopwdng
Kal n avioxn twou sdattwpévn. H ooukn anoppognon, enedn dev
e§loopponeital and ooukr) avayévvnor, odnyei oe e§acB£vnon 10U 0oTOU
KAl OUVENQG o au€nuévn ouxvotnta ep@Aaviong Kataypatmv?.,

Zuopgwva pe tov Consensus Development conference tou 1993
0O0TEONOPWOT)  eivat: «Mia ouotNUAUKI] VOOOG TOU OKEAEIOU TIOU
xapakunpiferat  and xapndn ooukn pafa  kat  Sdwarapaxr) g
HIKPOAPXITEKTIOVIKIIG TOU OOCTIiTN 10TOU IOV €X0UV 0av £rnakoAouBo tnv

auénpévn euOBPaAUVOTOTNTA TWV OOTWV HIE CUVEIELA VA yivovial EMPPETT O



rataypata. Ta ootd epgavifovrat Aydtepo avbekturka. Otav vrndpxet 1o
Kataypa epgavifetat ofug 1novog, Mapapop@®orn, AaneAsla  wng

KWV TUKOTNTAG KAl avikavotnta tou atopou.
1.3 Ilwg yivetat 1 (pUOLOAOYIKI] avanAaoc!) TV 00TV

Ta oota eivat petaPfodikwg evepyd oe 0An 1 diwapkewa tng {wng :
Zuvexepg avaveovoviat ano duo aviibeteg Opdoelg oteva ocuvdedepéveg
petadu 1oug 1600 XPOVIKA 000 Kat torukda. Ot §pdoelg autég, yvwoteg oav
anodounon (resorption) kat avadounon (formation) nepiéxoviat oe pua
Sonikr) avatopikr) €vvola mou Aéyetat povada avarmdaong (remodeling
unit). H dwabikaocia apxilel pe éva onua nmou otéAvouv ot ooteoAdoteg
otoug ooteokAdaoteg. Ta mpodpopia KUTIapa WV OOTEOKAACTIOV  £XOUV
unodoxeig ywa v mnapaBoppodévn (PTH) kar yua wmv 1,25 -
Swdpofufrtanivn D. Autég ot Huo ouocieg mailouv £va onuavuko polo
oV gvepyoroinon g 6wdikaciag tng avadounong tou ootou. Iin
duabikaoia g avaddéunong, ta KUTIapa MOU  AMOPPOPOUV  OOCTH
(ootEOKAGOTEG) PAY®VOUV TNV EMIPAVEId TOU MAAIOU KAl KATATIOVI|I1EVOU
o0toU  Kalt Suapopeovouv Kotdounteg anoppoenong. Kuttapa r1ou
Karaokeudalouv ootd (ooteoPAdoteg) petavactevouv 1€Ca G° AUTEG Kat
yERIouv TG KOWAOTNTEG HE MPMTIEIVEG CUVOETIKOU 10TOU, Ol MEPIOCOTEPES
ano ug orwoieg eivat tou wWrnou tou koAAayovou (OoteofAdoreg -
OoteoxkAdaoteg : Makromdia Flash). H teAikn @aon eivat n evanoBeon
OUHMAOK®V AAdtoV aoPeotiou Kal eo@OPOU MAVK OT0 VEOOXNHATIGOEY
ooteoeldég. H mAnpng Swadikacia and v anodopnon (anoppdenon)
néxpt v avadounon (avakataokeur)) kpata nepinou 100 nuépeg®®. Me
Tov Tporto avto nepinou 10 10% twv oot®v £vog evnAtka, avukabiotatat
KAOe xpovo. Ze Uyl QUOIOAOYIKA Atopa 1N anoppd@norn Ttou ootou givatl
ion pe v avadbopnon. H oxéon auvu) dwatapaocoetat oug HeEYaAUtepeg
nAkieg npog O@edog g anodounong. XV 00TEONMOP®Or} MPOPAVAS
oupfaivel 1o 610 kat yU autov tov Adyo npokaldeitat anwAewa ootou. H
avanAaon 1OV O0T®V E£ival KAtd KUplo AOYyo €va @Aaivolevo Iou
oupfaivel otnv emedvela WV 00tOV Kat o pubnog tou petafoAiciiov

kaBopiletat and 1wV  appoé twv povadbwv avandaong  Irou



Spaotnplonolovvtal Otov CUYKEKPIEVO Xepo. Onwg eivat yvwoto, n
avaloyia petay ocupnayovg (@Aowwdoug) kat Sokibwdoug (ortoyymdoug)
ootitn otoU Sev eivat n idua oe 6Aa ta oota. Ot ortdvéUAOL KAl 1a axkpa
TOV HAKP®V O0T®V MEPLEXOUV MePlocdtepo Hokdmdn 10td an’ ot aldeg
nePLoxeg 1ou okeAetou. Eival npogaveg ot o 6okidwdng 1otdg eivat o
apaidég anod tov oupnayn, apa n Sopr) ou KartaorpEé@etal eukoAotepa. I'
autov akpiog to Ad0yo 1 00Teonopworn MPoofaAdel MEPLOCOTEPO 0O0TA
nou eival rmovuocia oe 6oxr1d®ON 1010, Onwg £ivat nj ortovbuAiKr) otfAn, ta
oxia kat ot kaproi. O 6okdwdNG 1010¢ anotedei nepinou 1o 20% ng
okeAetKng pafag aAdda Aoye tou peyddou nndikou smgavewa / pada
OUYKEVIPMWVEL €va HEYAAO TMMOCOOTO TOU OO0TKOU petafoAwocpou. Ta

ouunayr) ootd, eve arotedovv 10 80% g oxkedeukng padag,

AVIUTIPOOMITEVOUV £va PIKPO HOVO HEPOS TOU O0TIKOU HETAB0A10110U.
1.4 O PolAog tou AoBeotiou Kkat twv Oppovaov

‘Eva anoé ta o {ouka orowxeia ot dwadwkaocia g avaocuvOeong,
eival 1o petadAdiko aoPéonio. Kata w dapkela twv xpdvev ng peyding
veavikng avdnong, yupw ota 275 kat 500 xAtootoypappa (mg)
aofeotiou gvanobnkevstal apeca ota oota kabe pepa. Otav orapartroet
n avfnon twv ootwv, aAAd 1N MUKVOINIA IWV OO0I®V OuUVeXilel va
avantuooeTal, yid U] OUVINPNOoIN TOU OKEAETOU Xxperafoviat axkopa
nepinovu 500 mg aofeotiov v nuépa.

[Tapd wu o6u w 99% tou aofectiou OU CcEHATOG PaAgG gival
evanoOnNKeUHEVO OTO OKEAETO, TO unodouno 1%, mou KUKAO@POPEL OTO
aipa, eivar e§apeuka onpavuko : Yrnoowpilel (Bonda) tg ovolaotikeg
AEITOUPYIEG TV VEUP®V KAl T®V HUGV, ONKG tov Kapdlako naiupod, v
nnén Tou aipartog Kai u] HUIKI oUuotodn. Av ta veupika kKuttapa 6e
""Aovufovial’’ apketa pe aoPEotio, PMopEl va €R@AVIOTOUV OTIAoHol Kat
va dnmoupynBei erukivbuvn kair Suvatdv Bavaingopa kataotaon. Av pe
) dwatpo@n naipvete apkerd aoPéotio, tOte 1a oota addda kai 1o aipa
npopnBevovtal katdAAnAa pe auto 10 ouolactikd petaldo. Av Opwg OX1,

T0TE 10 QUOOAOYIKO 100QUYyI0 netalu g ooteoouvOeong Kai g



anoppdépnong Ba Sraonaotei : 10 oopa Ba tpaPnder aoféotio anod ta
00TA yla va To KUKAOPOPNOEL OTO aipa, Orou givat Apeoa Imo onpavitko.

O okelAetog, pe adda Aoyla, Xpnotpevel oav pa peyddn tpanela, n
onoia e€aopalilel enapkn enineda aoPectiov oto aipa.

Tpeig eivar o1 oppoveg MOU MaAipvouv HEPOS ot pubpon ng
ooteooUVOeong Hiapéoou g oxEong toug NE 1o aofEotio :

A) H ITapaBupeoe1dng oppovn (kowa yvwotn cav PTH) nou Sieyeipet
Vv anoppoenon aoPeotiov and ta oota, ) To memtibio — oppovn n
KaAottovivny, avaotédAer v anoppognon aofectiov and ta oota. H
£KKp101} Kat v duo oppovov e§aptartarl ano 1 eninedo 1ou aoPeotiov
oto aipa. Otav 1o eninedo tou aofeotiou oto aipa eivatr vyndod, q
ékxkplony tng PTH eivar xapndn, ywati to eninedo tou aofeotiov eivai
apKeto kat Hev xperadetal va MPoKaAEéoel anoppoPnon ya va npoobeoet
aoféotio orto aipa. I'a tov ibo Adyo, n éxkkplon Kadrotovivng eivat
uynAn (avaotéAdoviag v anoppognor) otav 1o eninedo tou aoPeotiov

oto aipa givat uynao.

S

Ewkova 1. [Io¢ 10 aoBéonio kat o1 opuéves ennpedlovv tny oUvOeon Kar enavappoQnon

oU 00ToU

Mua noon twv emnédwv acfectiov oto aipa, 6a npoxkaldéoel pa
avnon g éxkxkpong g PTH, yuati eivar avaykaia nepiocdtepn
aroppdé@non ya va npoundevel pe aceéonio 1o aipa. O®a npoxkaléoet

EMIONG HEIWOI] NG EKKPIONG Kadouovivng, ywati n anoppo@non O&ev



npénet va kataotadei. H aAAn evépyewa tou xapndou erunédou tou
aofeotiou oto aipa eivat, 6u n avénuévn ékxkplon g PTH 6ieukoAuvet
v napayeyn g 1,25 (OH)2D3- neploocdtepo anAd yveotn oav
OopHoVIKI] Hop@n g Purtapivng D3 - n oroia audaver tnv kavotunta
anoppo@nong aofectiou TOu EVIEPOU Yyl va IMPOCAPHOOTEL Otnv
avenapkr] npdéoAnyn anod ) dwatpor). Me dAAa Aoywa, n PTH Seyeipet
ta ootd va arneAeuBepwoouv aoPEotio oto aipa yuati Unapxetl avenapkeg
eninebo aofeotiou ekel, Kat eniong npowbei v napaywyn g
oppovikng Burapivng D3, oote auto to Alyo aoféotio va anoppo@atat Kat
va anobdibetal ota ootd pe ) peyadvtepn anodoon. Etol, pewdvovear oto
undév ot BAaPepés erubpdaoeig g au€nuévng 0oTIKIG anoppoOPnong>.

‘Evag epneipoyvopovag otov topéa auto, ovopace tn dpdon auvtwv
WV TPV oppovav (n Prtapivn D npénel va petatpanei otnv oppoviKn
g Hop@n anod 1o CUK®OTL Kat ta veppd yua va Bonbnoet tnv anopponorn
tou aofeotiou) nave otnv ooteoouvleor, oav €va ' 'e€aipeto ocvotnpa
eAéyxou'’, kalr npaypauka eivat. H ékkplon twu PTH kat ng
KalAowovivng kpatouv 1o aoféotio oo aipa o’ €va otabepod eninedo,
ave€apta ano 1o noco pEtaldo npoocAapPavoupe pe ) darpoprn. Kat
n oppovikr] Prtapivy D3 kavel 1o kKaAutepo yia va npooAdfouv
MePLocoOTEPO aoféotio ta ootd, otav 1 anoppognon auviavel. Katw opwg
ano &va noco npooAnyng aofeotiou, n Prapivn D3 dev propei va
BonOnoetr apketa kat Oa xpewaotei kAnMowo KoOotog ywa ) dwatnpnon
otaBepou eruunedou aoPeotiou oo aipia. To kd6otog Baplivel ta oota.

Ot eruotnpoveg 6ev npoxwpnoav PHEXPL 1o onpeio va kabopicouv tnv
avenapkela aofeotiov oav vy attia g 0oTeEONnOpwong, aAAd pua paud
OToUg HUNXaviopoug nou pubpuifouv v ooteooUvOeor), KAvel @Avepd OTL
n €MAewn aofectiou ot Slarpo@r), €VePYoOrolel TNV OPUOVIKI)
bpaotnpiotnta, n onoia evhappuvetl tnv ootk arnoppodenon. Ta {wa rnou
urnoPAnOnkav oe diatteg pe Aiyo aoféotio, eve oe 6Aa ta adda Openukda
oroXeia frav niAnpelg, EPPAVIOav oe MEPAPATIKEG HEAETEG OOTEOTTIOPWOT).
Ta nepdapata dev €ywvav kat otoug avlparoug yia euvonioug Aoyoug
nOwkng, adAa ta anotedéopata pe 1a {wa eival evbewktika. To aoBeotio

BeBawa eivar éva povo ortoxeio — €vioutol§ IMOAU ONHAavilko — OV



MOAUNAOKN aMAnAenidpaocn WV MAPAYOVI®OV IMOU CUHHETEXOUV Otnv
£IMTAXUVOT g anieiag ootov, 1 ornoia odnyei oy ooteondpworn. Autd

pag @epvel oto O¢na, yua to nowa atopa eivat no rmbavo va gpgavicouv

v nddnon.
1.5 TITaBGoyivela Tng OCTEONOPWONG

O onuavukotepog napdyewv Kivéuvou yla OoTEONop®TIKA Katdypata
givat n pewwpévn ooukrn pafa. H ooukny pafa av§aver kata wmyv dapkela
g avantuéng ywa va @racel ¢’ €éva HEyoto oty nAkia 25 éwg 35 etav
KAl Ol OUVEXELW EVETAL Kal ota duo @UAq, 1E PAcn EMITAXUVOHEVIG
anmiAelag otg yuvaikeg, AOy® OlOTPOYOVIKI)G avendpKelag Kata v
gpunvonavorn (BA. Ewk. 2). Ot yeveukoi napdayovieg eivail onpavukoi
oumv naboyévela NG OCTEONMOPWONG KAl OLKOYEVEIAKEG  HEAETEG
unodnA®vouv Otl o1 yevellkeg erdpdoelg agopouv 1o 70-85% 1ng
atopikng diakvpavong ow pafa tou ootou. H poplakn — yevikn faon
b6ua g onoiag puBbniletatl n ooukr pada dev eival tedeing yvootr), alda
Hopel va agopd Aermteg napaddayeg ot dour 1w pubuon v
yovibiov nou Aapfavouv pHEPog oto oxnpuatiopd ooukng BepéAiag ovoiag
Kat ot pubpwon twu  petafoldiociioy tou  octou.  And  Toug
nepfaldoviikoug napdayovieg Iou eival yvootd otl ennpeafouv tnv
00TIKI] PAda ota QUOIOAOYIKA ATOHA ONHAVIIKOTEPOS £ivatl 1 AoKnon Kat
n npoécAnyn Ca katd v avanwdn kat v epnPeia. H npocAnyn Ca
eival eniong onuavukn ywa tov kaboplopd tou pubpol ng anwdelag
ootoU peta v egupnvornavon. H ooteondpwon pnopei eniong va
ER@aviotei (AT EMUTAOKI) EVOOKPIVIKOV, @Aeyoveodov Kat
VEOIMAQOUATIK®OV  KATACTACGE®V KAl G  EMUTAOKI Sagpopwv

@APHAKEUTIKAOV Bepane1®v Kal Kataxpnong ouciov!.
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Eik. 2. MetqBodée otnu anwieia ootov ue tnu nAikia oe avbpeg kar yvvaikeg. H ootikn
uala avéaver pe v avanwln kar @Bdver éva peyioto uctalv 25 kar 35 etwv. Zmn
ovvéxela vnapxel Babuaia anwieia tov ootov kat ota buo @uUAa, ue avlnuévn @don
anwAelag Tov 00TOU 0T YUVAIKES UETA UV EUUNVOTAUOT) AOY® QUERAPKEAs IWU
owotpoyovwv. H doxnon kat to Ca karda v naidikn nAwcia, pall ue yevetuxoug
napdyovieg, €ivar onuavukd yla ov Kabopoud e avwtepng ooukns updliag, v n
npooAnyn Ca apyotepa otn {wrj givat onuavuxs yia 1ov kaBopiouod ¢ ooukrns nalag mov

oxetiletar pue v nAikia.
1.5.1 Tigivar n kopugaia ooukn paia ;

H kopu@aia ootuikn pala eivat 1o 11€yl0to Moood oouKIg pafag rnovu
EMTUYXAVETAl KATA TNV ©PUHotnNIa tou okeAetou. Eivat mbavov ot
yevetukoi napdyovieg kaBopifouv tnv kKopugaia ooukn pdala, onwg
npoavagepdnke. H duatpoern), 1o acBéono, n doknon naifouv onpaviiko
podo otnv Onuioupyia peyddng kKopugaiag ooukng pafag. Oco
MEPLOOOTEPI) OOUKN Rafa exel ermreuxBei, 1000 peyadviepo anoBepa

UTApXel ya 1o undélotrno g {eng nags®.
1.6 KAwvikég ExSnAooetg

Ta neproodiepa Atopa Re OOTEONOP®OI OUR@POVA HE TV OCTIKI)

MUKVOTNTIa €ivar aovpniopaukda. H  onpaoia tng  ooteondpwong
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oumpiletat oto yeyovog ot ouvdéetal pe au§nuévo kivbuvo kataypatog,
nou eivat avaloyog He 1 peiwon g oouxkng nafag. Ta ev Adyw
KAmaypata twwrka agopouv 1o aviuPpaxio (kataypa Colles), 1n
onovbuAikn] otAn (kataypa orovbuAou) kat 1o pnpod (kataypa oxiov).
Ta kataypata Colles kat twv onovbvAwv epgavifoviat mo ouxva oe
yuvaikeg nAikiag ave v 55 €10V, £€vO TAa KAtaypata ToU 10Xiou
a@opouv peyadutepa dawpa (nAwkiag 70 +). Ta ooteonopwuka
Kataypata tewv pedav ouvhfog npokalouvial anod MiOoelg, Ve yud To
KAtaypa onovéuAou undapxouv MoAAd aita - 0g HEPIKES MEPUTIOOELS I
gvapln eivar awpvida, pe ofeia paxwadyia 1éoo €viovn nou va pipeital
Eu@paypa tou puokapdiou, eved oe addoug n €vapln eivair UNOvVArn, He
Babpaia anodewa Uvywoug kat xpovia paxiadyia. To dAyog tou
OOTEOMNOPWTIKOU KATAYHATOG OUXVA AKTVOPBoAel Mpog ta epmnpog, He
KATAVOI) g VEUPIKNG pifag, Kal pnopel va erdeivevetal He KIVIoelg
G paxng. H enikpouon enave and toug npoofefAnpévoug orovbuAoug
ouxva eival enwduvn. H Bopakikry) KU@wor eivat tunikrn oe acBeveig 11e
noAAarAda orovbuAika kataypata. Eneidr) n xapndr ooukr) nmukvotnta
povn g dev npokadei ocuvpnopara, roAdoi acBeveig pe apketa
MPEOXMPNIEVI]  OCTEONOPWOI TMAPANEVOUV ACUHMIOUATIKOL LEXPL va
ouppei kataypal.

YrnoAdoyietat out n ooteondopworny npoofadder to 6-7% toUL
rmAnduopovl. Opwg, o aplBdg TV 0CTEONMOPWIIKMV ATOHMV POOSEUTIKA
peyadavel, pa rnou wpa {oupe neproootepo. H nmabnon avtr eivatl nmodu
OUXVI] OTI§ AVEITUYHEVEG XMPEG TOU AUTIKOU KOOIOU Kat IALTIEL
eidikotepa ug yuvaikeg. 'a napdadeiyna, o kivbuvog va naber pua
yuvaika ooteornopwiikod karaypa otn {wn g eivat 40%, nou onpuaivel
out 4 oug 10 yuvaikeg Ba nabouv £€va n MepocOTEPA OOTEOIIOPWTIKA
kataypata otn {wr) toug. O ap1Bpog autog eivat ouvinpnukog dedopgvou
ot urnodoyifoviar poOvVO  ta  KAtaypata I1ou  voonAeubnkav  oto
VOOOKOL1£i0, ev® IMnpo@aveog o apldpog toug eivar peyaduvtepog. Ta
OUYKP10I] ava@eépoupe OTl O aviiotoixog Kivbuvog yla Tov KAapKivo Tou

paotou givatl poAg 9%°.
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Meydaldeg erudnpiodoyikeg peAeteg €xouv kataAndel ou pa oug duo
yuvaikeg ownv nAikia wwv 30 etdv €xouv TouAdxiotov €va kdtaypa
ortovbUdou, eve OV NAKKIQ @V 75 €@V HIA OTG YUVAIKEG €XEl

rmbavotnta va urnootei KAtaypa tou 1oxiou.
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Ke@aAawo 2°

2.1 Tt nPoKaAA£l TNV OOTEONOPWOT) ;

Aev gival akplfog yvoord 11 npokaAei v ooteonodpwor. Eipaote
ONWSG Olyoupol OTl HMOPOUV va 1NV MPOKAA£oouv ndpa noAda aiua.

Mepika and auvtd @aivovial otov Napakate® nivaka :

[TpobiaBeoc1koi Mapayovieg KIvdUVOU 0CTEONOP®ONG.
1. IMpoxwpnpévn nAkia.
2. Tuvawkeio @uUdo.
Agukrn) @UAT.
Mikpoowmun 1) Aerntn p@Aaviorn.
[Mpowpn eppnvonavon 1 Sratapaxeg TOU KUKAOU.
OETUKO OLKOYEVELAKO 10TOPIKO.
Kataxpnon kanviopatog Kat otvonveuatwdmv.

Kabotikn {en Kat nepopiopév) QUOIKT AoKnon.

© ® N o kW

Avenapkrng npocAnyn aoPectiou.

10. Awagopa @appaka {Koptukootepoeldr), aviodiva).

Onwg @aivetal and tov Napakdai® mnivaka, rmoAdoi napayovieg tou
ouyxpovou Tpornou {wng (kanviopa, aAkood, axkwnoia, @dppaka,
datpor)), pHropouv va npokadéoouv ooteondopwon. H ocuxvotepn oleg
attia givat n eAdtworn g 0otknNg HAda Kat 0tav €XoUpEe HEYAAUTEPES
kataBéoeig oy 'tpanefa aoPfectiou’’ WV 00TOV HAG TOTE €XOUNE
HeyaAutepo anoBepa yua va Sobéyoupe oo undAouno ng {wng Hag.
Eival enopéveg onpaviko va ouveldniononocoupe Otl 11 npoAnyn ng

ooteonopworng Sekva Ndn ano myv nadikr Kat veaviki nAwkia.
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AITIEX THEY OETEOIIOPQEIHZ

T'evenkég
e duAn
e  XapnAd Bapog copatog
e OIKOYEVEIUKO LOTOPIKO
Evbokpvikég
e  Yrnoyovadionog
o Ilpown eppunvénauon
e ®upeotodikwon

e  YnepniapaBupeoeldiopdg

Néoo¢ yaotpeviepikoy
o dAeypovOdNG vOGOG TOU EVIEPOU
e Aucarnoppo@non

e XpOvia NMnatikr vooog

Papuaka

* Koptikootepoeldrn

Kataxpnon ovoiwv
e Owornveupa *

e Kanviona

Tponog {wrig
e Awatpoer) / Anyn Ca

e Aoknon / akiwnoia

e Eviatka TMPOTIOVOUHEVOL
aBAntég *
KAnpovouikég

e ATeAnNg OOTEOYEVEQT
e Opokuoteivoupia

e Nooog Gaucher

AMeg

e Neupoyevrg avopeia *

e Mugdona

e NeomAdouata

e Maotokuttapwon

e Zuvobog eykupoouvng

e Neavikn
*  XapnAd  PBapog onpATOG,  KAKI
Swtpoen, xapniAn npoécAnyn Ca xkat
unoyovadionog oupBaridouv onupaviika
oV  OCTIEOMOPWON  OE  VEUPOYEVI)
avopedia Kat Ot AAKOOAIKOUG Kat o
urnioyovadiopdg oty ooteonopwon twv

afAntov.

2.2 Iapayovieg KivHUvou 00TEONOPWONG avaAuTiKaG

1. H mpoxwpnuévn nAikia
H ooteondpwon otv ouoia, €ival anoxkA£loukda nabnon twv
yneatewwv. Ma va apxioel, naipvet xXpovo €wg O0tou ekdbnAwbouv ta

AMoTEA£0ATA TNG EMMTAXUVOHIEVIG AMWAELIAg TOU 00ToU, o¢ Kataypata. H
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ooteonopworn Paocikd, dev €xel cuprniopata dlda, EKtOg ano exkeiva v
KATtaypdatov v ootev. Mepika npofAnpata @uotodoyikd ing niikiag,
geriong au§avouv v rmbavointa tng ooteonopwong. ‘Otav yivelr Kaveig
nAkwpévog dev  anoppo@d aoféotio Onwg Otav nrav veog Kat I
Sratpopr) Tou €xetl vV TAon va 'vat grwxn oe aofeotio, yU auto audavet n
Suvatdémrta va gpgavictouv xapnia enineda aofeotiov oto aipa, Kat va
auénBei n ooukr) anoppoenon. H ékkplon tng KaAowtovivng, n onoia
ennodilel v anoppoO@ENor HEWOVETAl HE IV NAKiA, eve 1 €KKPL0T} NG
PTH (rapoBoppovn) n omnoia dieyeipel tnv anoppo@non, Ppednke ou
auldavel pe Vv nAkia oe PEPIKES (OX1 0° OAeg) neAéteg. Me tnv nmapodo
MG nAwiag xpewaletar neploocdtepn Prapivn D ya v KatdAAnAn
anoppodé@non tou acPeotiou kat dev NV naipvel kaveig naviote, £d1ka
€eav eivalt KAtakottog kKat dev ektibetat apkerd ouxva otov nAwo (o
oxXnuauopog mg Prapivng deyeipetat and 10 nAAKO PG ndave oto
6¢épna). 'Eneua, av O6ev aokeitar apketa, 1o0te €xer rmbavotata

HEYaAUTepo KivOUVo va anokinoel 0OOTEONMOP®OT).

2. Tvvaikeio pulo

O1 yuvaikeg eivatl MOAU Mo £rmbeKUKEG OV 00TEONOPMOON MAPA Ot
avdpeg, yua noddoug Aoyous. I'a va apxicoupe 1o pa§iuoun g OoTIKNG
nalag eivar 30% pMkpoOteEPOo anod toug avdpeg. AnAd, €xouv Alydtepo
00TOUV va XACOUV HEXPL va PTAcOoUV 010 KPiolpo erinedo nou nporalet
KAtaypata, onote TEKUNPEOVEIat n ooteornopwon. IIapott unapxouv
ATOMIKEG B1a@opEg OV ANMMWAELA O0TOU 08 OXEOT HE TNV NALKia, YEVIKA Ot
yuvaikeg apxifouv va Xavouv ootouv vepitepa and toug avbpeg Kat to
xdavouv ypnyopotepa. 'Exouv xapunddtepa enineda kaAotovivng and toug
avdpeg, 1ooa nou dev epnodifouv anoteAeopatka MV ANMAEA 00TOU.

Ou yuvaikeg €xouv erniong npoPAnuara pe two aoféotno. To
anoppo@oUV Aly0TePO IKAVOIOUNTIKA art’ toug avdpeg kat n dwarpoen
Toug eivat oxedbov naviote @xr] oe aoPféono. IToAAEG yuvaikeg,
naipvouv KAt® and 10 CUVICTOHEVO E£IUTPENTO Opto twv 1000 mg v
nuépa, Tpeyoviag Alyorepa yadaxkiepd npoiovia nou eivat mAovola o€

aof3éotio, yua va punv naxaivouv. 'Evag €161kog ektipa ou ta véa Kopitola
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mBavov va naipvouv ta pioa anod 1o ermIpentod Oplo yua e@rffoug twv
1200 mg npepnoiwg Kat Ol Ol €VNAIKEG yuvaikeg ouvexi{ouv va
UMOKATAVAA@VoOUV aoPE0TIo PEXPL TV EPHNVOnauvon.

'Evag aAdog Adyog IoOU Ol YyUVAIKeS €ival MEPLOCOTEPO ENMIPPEIEIG
OV OOTEOIOPWOT} £XEL VA KAVEL HE TA Olotpoyova. Ynapxouv evoeidelg,
Ol 1A O10TPOoYyovVa MPOOTATEVOUV TNV OOUKI] Pafa Kat akopn
erufpaduvouv 1o puBNO NG OCUIKIG anWAglag. Linv expunvonauvorn, 1o
00O TWV O10TPOYOVOV IMOU MAaPAyoviat ard tg Mo MoAAEG yuvaikeg
ne@tel Oeapaukd, nNapotl UNapxouv atoHikeES Hl1a@opeg anod yuvaika oe
yuvaika, otnv €Ktaon g nowong. Auvtn n awvidia ntoon ocuvdietat
oxedov pe Befaldtnra pe v emMTaxuvoHEevI) AM®AEA 00TOU IOV yivetal
oug HETEPPNVOITAUCIAKEG YUVAIKES. To YEYOVOG on n
MPOEHUNVOITAUCIAKI] a@aipeon 10V 0oOnKov, ol oroie§ napayouvv ta
owotpoyova akoAouBeital and 00Teonopwor], @aivetat va unootnpidet
autny tn oxeon. Ol MPOERPINVONMAUCIAKES YUVAIKEG, Ol oroieg eivai
apnvoppoikeg (bev €xouv nepiodo) Bpiokovial oe peyaAutepo Kivbéuvo yua
Vv ooteondpwor), nou rmbavo o@eidetat ota pewpeva  enineda
O10TPOYOVMV KAl 1] TP EPHNVOIAUoT] £ivatl pia 1oxXupn npounobeon
yla TV glQAVION NG 00TEONOP®ONGS.

H moon ota enineda tov o0tpoydvev €xel anodeixtei oav
napayoviag avenapKoug anoppoPnong aof3eotiou oug
HETEPUNVOTIAUOIAKEG.

H 186éa o6u ta xapnda enineda owotpoydveav Oieyeipouv 1nv
arteAeuOepworn aoPeotiov anod ta ootd, NPAYHA MoV HEWWVEL TNV £EKKPLOT)
g PTH, n onoia pewwvel v napaywyr) tng oppovikng Brrapivng D ano
1a VEEPA, npaypa Iou €Xel Hia apvnuki enidpaon ndave otnv
anoppod@non tou acPeotiou, eival pla Bewpnukr aivoida twv yeyovotwv

rou dev €xel anodeixtei NMANP®G AAAAG 1 AOYIKI) €ival MEWCUK.

Ynapxet avfpiki) o0TEONOPLOT,
Befaing, av kat ot avdpeg urneptepouv €vavil TV YUvalkev oe 6uo
onueia. A) Exouv and i @uUor toug peyadvtepn ootikn pala katr B) n

enidpaon 1wv avdplkwv oppovev ouvexiletat ouvhBweg o’ OAn ) diapkewa
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g {wng, eve aviiBeta ot yuvaika ot oppoveg tng dpouv peExpl nv
gpunvonauvor. Eniong, otoug avdpeg, o pubpog anwmielag g OOUIKIG
palag eivar otaBepog (nepinou 1-2% 10 XpOvo), eve OUG yuvaikeg
auavel MoOAU petd v epunvonauvon. Tédog, ot yuvaikeg Jouv
MEPIOOOTEPO KAl EMOPEVRS  €KTiOeviat mo mnoAu oinv mbavoinua
Kataypatave?,

Ma 6doug toug Mapanave AoOyoug, 1 O0Teonopworn eivat 2 £€wg 6
QOPEG TO OUXVI) Oug yuvaikeg ar’ ot owoug Aavdpeg. TEAog, €xet
urnoAoylofei ot 0 Kivbuvog Kataypatwwv otoug avopeg eivatl nepinou 1peig

POPEG NIKPOTEPOG A0 TG YUVAIKEG.

3.  Aeguxkn Puin

F'uvaikeg pe §avbd déppa €xouv moAu peyadutepo kivbuvo. Ot
pavpeg yuvaikeg MoAu onavia npoofdaidoviat and ooteonopwory, yuati
£X0UV NEYAAUTepn ookl pada and ug Aeukeég — 10% peyadvtepn kata
HEOOV 0OpO, €V® UMAPXOUV HNEYAAEG ATOMUIKEG Ola@opeg. Avapeoa otg
AEUKEG, Ol yUVAiKeS HE MOAU avolxto Xxpwpa d€ppatog napouoialouv
00TEOMOPWOT] IO oUXvda, aAAAa Kavévag dev {Epetl Oeuka yuati, av kat
ouvdEovtal He ) ouyyevela HEetall XpOPATog Kat g anoppo@nong g

Brtanivng A.

4.  Mikpoowun n At gugpauvion

Mikpr} oopaukr Swanidaon, 6nAadn : kovia atopa £€xouv HIKPO
OKEAETO Kal Ayotepn oouikr) pdada onpaiver peyado kivbuvo ano
(PUOIKI] AM®OAE@ 00TOU TOU ouvodevel tnv nAkia. Ot Aentég yuvaikeg
KivbuveUuouv negploootepo ano ug naxouvdeg. Ta kanowo Aoyo 1
NMAaxvuoapKia MPo@UAACCEl and IV O0TeEONnOpwor). YMAPXouv HEPIKES
16¢eg yUpw ano 1o yati 1o Naxog PUMopei va KAavetl Atyotepo Hia yuvaika
EMPPENI] VA ER@AVIOETE autry v nabnon. Mua 1béa eivar ou, 1o
napanaviolo Bapog MNpaypatka deyeipel 10 OXNEIATOHRO 00TOU AOY® TOU
au§nuévou @optiou mnou tTidetal Mave oto OKeAETO0. NAOYIKO OTPES OTO
OKeAETO, Oewpeital KaAo gpéBiopa ya tnv avantuén tou ootou. Ma aAAn

Oewpia pag Aéel o611, 0 HETEPUNVOMAUOIAKOG ANMOONG 10T0G €XEL TNV
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kavotnta va petafolilel ta aoBevr) avbpoyodva tou owpatog — £va £ibog

OpPHOVNG — O O10TPOYOVA TA OIMoid MPOCTATEVOUV TNV 00TIKI pala.

5. Ot yuvaikeg JE OIKOYEVEIAKO 10TOPIKO OOTEOMOPWONG  £ivat
unoyn@eg va gpgavicouvv v nabnorn. H ooukn pada kabopifetat
yeveukd. 'Eva OlKOyeEVEIAKO 10TOPIKO OOTEONOPW®OoNG HITopel  va
Beixvel pua KAnpovouika HKPr oOtKI) pada 1o oroio onpaivet
Aanwlela ootov Mnou oxetifetat pe v nAkia Kat prnopei va odnynoet

OtV 00TEONOPWOT).

6. Katdaxpnon ovowwv
Awaunukoi napdyovieg Kivbuvou

H peyaAn mAswoyneia twv napaydéviwv kivduvou eivat auvtoi mnou
agopouv 1 dwarpogn. Asv undpxelr ap@iodia tou 'O, IpOPE K 0,11
nivoupe ', pnopei va €xel peyaldn enidpaon ota oota, adAd cuxva eivat
Ayvootog 0 axkpiPfr)g Pnxaviopog e Tov ornoio ot ouocieg ermdpouv otov
okeAeto, 1 ta b6ebopéva mou unoonpifouv v enidpaon ToU eival
aduvara.

AAKOOA. Mia ouocia mou eivat oxedov nmaykooja napadextd ot
eival évag 1oxupog napayoviag nmouv cupaidel onv ooteonoOpPwor), £ivat
10 aAKOOA (oworveupa) kat vndpxel kanowa duodpeotn €101ynorn Mnouv
pag vrnodeikvuel Otl Hev MPEMEL va IMiVOURE MOAU. Le Hla npoo@atn
HEAELIN, avapeoa og AvOpeg MOU £Iivav yla KowveVviKoUg Adyoug — €va 1)
6uo mota v nNuépa — Bpednke ot £xouv Hindaola avinpévo Kivbuvo yla
ooteonopwor). To aAkoOA Kat pelwvel v anoppod@non 1ou acfeotiov kat
apvNUKI) £nidpaocrn £Xel oIV aKEPAONTA TOU 00ToU.

Nwxotivn. To xanviopa evéxel eniong €va av§nuévo kivbuvo yua
ooteOnOpPror}, av Kat n anodeln Bewpeital anod HEPIKOUG EMIOTIHIOVEG
ot eivat Aly0tepo MEOUKI] and auvt) ywa 1o aAkooA. Mwa npoogarn
HeAETN, O yuvaikeg ol oroieg Kanvi{av nePLocoIePO anod £va Mnaxkeo myv
npépa, £6e1e ot £€xouv Alydtepa KUKAO@oOpoUvVIa Oto aipa olotpoyova
KAl 1] avendpKela oloTpoyoveVv £ival ac@alng €vag Heyalog napayoviag

yla v ooteonopworn. Mepikoi ylarpoi rnotevouv Ot 10 KANviopa onwg
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Kal 10 IOoto, £ival anmniog Kaka ywa ta ootd. H wvikotivry ouona ta
appo@oépa ayyeia Kat auto PIopei va petmvet i Bpeyn tou ootou.

Kageivry, H Anyn xageivnig éxel  erntiong ouvdebei pe v
00TEOTIOPWOT], KUPIRG yatt aufaver try @Bopd tou acPeotiou. Eav mivete
MOAU Ka@e, peyadutepn avadoyia aoPeotiou anekkpivetatl ota ovpa, nouv
onuaiver 6t Ayotepo arnoppo@atat and ta oorda. Ta avudiva, nou
neplExouv apyidio Bpednkav eniong va eprnodifouv v anoppo@nor tou
aofeotiou.

‘AAAot Suartnuikoi mapayoviesg. Yriapxouv Hiaitnukoi napayovieg
yla Toug oroioug ot anodeifelg eivat Atydtepo TeKUNPIOHEVES, amAd yuati
bev unapxouv MoAAEG OXeTKEG HNeAETEG yua autd 1o Bépa. TToAu Aiya
$époupe yUpw ano 1o MAaxog Kat v ooteonopwon. 'a napadewypa,
unapxouv evdeifelg 6 pNIKpd nooa naxoug (Ainoug) aufavouv v
anopponon aofectiou, eve Heyadeg noootnteg Inv pewwvouv. To
oSaA1ko ofU eival pla aAAn ouocia nou ava@epBnke Ot €xet averuBupntn
enidpaon otnv anoppdé@non ou acPfeotiou, Mpaypa nou givat nePiepyo,
aA@oU HEPIKEG TPOPES TMOU TO IMEPEXOUV (OTavakl, O£Avo, Mpaciva
TeEUTAQ) MEPIEXOUV €IIONG HEYAAa nood aofectiou. Mepikoi £MOTIOVEG
IIOTEVOUV OTL 1] £AAeyn Payvnoiou PUnopei va nmpoKaAeoel avopalia oto
OXNuatopd TU  0o0tou, ouvbeon Opwg petaly  autou  Kat g
ooteonopwong Hev tekunpOnke. Av o Swarpoern eival €napkng oe
npwieiveg kat Oeppideg, 1o mbBavo eivar va npooAaufavouv apketo
payvrjoo®.

Yrnidpxel eniong €vag apOpdg @gappakav, ta ornoia @aiverai, va
MPOKAAOUV anmA&la 00TOU Kl €101 HIOpel va odnyrjcouv otnv ep@Aavion)
00TEONOPMONG. AUTA IMTOU IO IMOAU XPNOTHOMO0UVIAl OTlS NAKIONEVES
yuvaikeg, ot onoieg Bpiokoviat otov rmo peydAo Kivbuvo ooteonopwmong,
mBavov  va eivat  ta Kopukootepoedr). Aurda  1a  @Aappaka
Xprolgonoouvial guxva yua tn Bepaneia g apbpiudag, yU autd atopa
IOU £€XOUV auTr) v acBevela Katl naipvouv Kopukootepoeldr, Mpenet va
npoeidortolovviat yia i duvatotnta au§nuévou Kivbuvou ooTeonopwong.

O podog 1ng Puapivng D own yevvnon ing ooteonodopwmong eivat
nepindokog. H oppovikn poper tng Burapivng D eivat moAvy onpavukr)
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yla v KataAAnAn anoppognon aofeotiovu, kat n €AAewyn Puapivng D
OtoV NAKIOUEVO UIopel va oupfdAAel oty anwAeia ootou, Mou €Xel
ox£on pe Vv nAkia. [ToAu Aiyeg 010G puOoloAoyika dpaoctrpleg yuvaikeg
napovotalouv éXAewyn Purapivng D, xapn oto evioxupévo yada kat oto

YEVIKO KAlpa pE nAlogavela.

7. Kabwtuikr {on — I[1eploptoucvn QUOaIKn ackKnorn

Atopa nou bev aokouvtal €ivail €rippernr) oty ooteonopwor. H
HAKpOXpovn avdanaucn 1} napapovry oto KpeBdatt npokalei yprnyyopn
anemAela ootou. Aviibeta ol KAVOVIKEG AOKI|OElg OUyKpatouv to dapog,
auavouv v ootk pala Kat v Kavotnta anoppoenong acfeotiov.

H @uowkn Spaoctnpiomrta éxer peydAn enibpaon otov OKeAETO Kat
otn eniteudn Kkat dwatr}pnorn tng ooukng pafag yU avtd n PuOIKI} AOKNOor)
npénet va fexwvdel and g HIKpES nAkieg. Zinv egnPeia Oa eival
OUVEXI)S KAl OUCTNUATIKI] KAl Ootg  HeyaAutepeg nNAlKieg €Xel
MPOMPUAAKTIKO  pOAO  TOUAAXIOTOV  €mG v guunvonauon. Ze
EYKATECTINHEVI O0TEONOPWON CUVICTOVIAL ACKI|OES ylid T pAXn yua tnv
evbuvapueon twv PueV tng ornovbudikng otniAng. Zonpo nepnatnpa yu
20 Aerta x 3 @opég v eBbopdda, yupvaotkry — KOAUHI, AOKIOES
XEPLOV, KANYELS €Aa@PlEg yla 1o SUVAP®HA IOV HU®V, OXl £VIOVEG

Kvroeig’.

8. Avemnapkri¢ mpooAnyn aoBeotiov

Atopa pe avenapkrn npocAnyn acfleotiov anod tn HIKPr toug nAKia
£wg Kat wmyv eenPikr onou twote Xtiletat o okedetdg kat auvfdvetat n
MUKVOTNTA TV 10twv odnyouvial otV ooteondpmorn otav £ival OE
npoxepnuevn nAikia. 'Etol véeg yuvaikeg npénetl va naipvouv Ca nmave
and 1200 mg pe i Suatpopry toug, va ano@evyouv v diarta yuati
owtiovtatl pe poé@a pn rmiovowa oe Ca. Ta yadaktepa npoiovia eivat
rmdovowa oe Ca kat Oeppideg addd n aoknon rnou 6a axkodoubei 1n
Suarpogr) 6a npootatevel ano ta avermBupunta ka. Inyég eCalpetkeg oe
Ca eivalr ta ynpéva yapua (oapdédeg, 0oAopoi), OKOUNIPLA, PEYKEG,
napideg, ot {npoi kaproi (apvydbada, @otikia, kapudla), ta EUAAGSH

Aaxavika : padikiwa, yoyyUuAua, Adxavo, OMAvAaki, O£Atvo, HIIPOKOAQ,
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aykwvapeg, @acdAla, ta @pouta : xouppadeg, ouka, Odapaoknva,
ota@ideg.

To Kadlapnoki, n oikadn, ta ounpda pag nPopHndevouv He ApKeTO
aoBéotio. H kaAn kat ooty Siuatpor) ano rnoAu vepig oupPfaiidet oto
KaAUtepo Xtiopo tng OOUKIG Halag. Aev MpeEmel pOvo KAta Inv
EUHUNVOMAUOT) Ol YUVaiKeg va artokKtouv dlatpo@lkeg oUvnOelEg OWOTES,

ylati ta olotpoyova neerouv Kat n arnoppognon Ca eivat SUOKOAD.
2.3 Eidn ooteonopwong

[Tpwtonabng ooteonopwon

2.  Aeutepornabrng ooteonopworn

IMivakag 1
Awaipeon & opnadeg uynAou KivdUvou npwionaboug

& aitia deuteponaBolg ooTEOTIOPWONS

Mpwtonabijg ooteonépwor

AMaipeon Oudabec Yyniouv Kiwwbuvvou

1. Neavikn. 1. HAwia : [Ipoxwpnuévn

2. I8onabng : Ilpoegpunvonavoilakeg | 2. PvUAo : Tuvaikeg
YUVAiKeG, NEONALKEG 1] VEOL AvOpeg. 3. @uAr : Aguxr), Aclatikn

3. Exk@uAoukr (involutional) 4. Epgdvion : Mikpoowun n Aemnin
Tunog I : Metepunvonavoiakn 5. Eppnvénauvon : Ipowin @uoloAoyikr

Turnog 11 : Tepovukn I XEIPOUPYIKD)
O1KOYEVEIAKO 10TOPIKO : OETIKO

7. Tponog Zong : Kataxpnon
KAMVIoHato§ Kdal — OlVOMIVEUHATWV,
MEPLOPIOHEVT (PUOIKT) aoknor,
avenapxkng Anyn aofectiov.
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Aguteponadng ooteondpwon

1. EvbBokpwika : Yrnoyovacuog, urnepBupeoelbiopog, unepriapabupeoetbiopog,
UMEPKOPTIKOEIBIONOG, urepripoAaktivapia, cakxapmdng daBning.

2. Taotpeviepikd : YQOAIKN YAOTIPEKIOWI), OUVOPOIO KAKNS arnoppoé@nong, Xpoviog
AMO@PAKTIIKOS IKIEPOSG, Npwtonadng XoAKr) Kippwon, ocofapr) Kaxkn Opeyn,
yuxoyevng avopedia.
MuegloU ootav : MugAdopdtoon, Si1donaptog Kapkivog.
ZuvbetikoU 10toU : AteAng ooteoyeveorn, ouvbpopo Ehlers — Danlos, ouvbpopo
Marfan.

S. Aldgopa : AkwnIonoinon, Xpovia dAno@PAKIIKI TVEUHOVoAoyid, Xpoviog

aAKOOAIONOG, XpOvia Xopnynon nrapivng, peupatoedng apbpitda.

2.3.1 Ipwronabri¢c Ooteonopwon

Metagpjnvonavolakr)

Otv yuvaikeg kata v nepiodo g eppnvonauong kKai yia ta
enopeva OEKA HETAEPPNVOMAUCIAKA Xpovia XAVOUV OCOTIKI) pada e
grutaxuvopevo pubpo 3% ava xpdvo, eve yua tnv nponyoupevn 10etia
ano v ¢ppunvonauon o puduog nav 0,3%.

Auto og@eidetal KUPIRG oty aulnpévn OCTIKI] anoppoEnorn, Ao6ywm
HEIWONG TV 010TPOYOV®V, TMOU AIOTEAOUV  avaotaAtikd napayovia ing
00TEOKAAOTIKIG dpaotnplotntag.

H xkAwikr) ocuprnmiopatodoyia ep@avifetal oe PEPIKEG MEPUTIOOELG,
otnv unoopdada aobevov taxeiag anwdelag’’ ('fast loosers’’) ootkng
palag. Ta wmv unoopdada autr) eguBuvoviar SiGdgopol Mapayovieg
KvbUvou, Onwg 1 @UAI, TO OIKOYEVEIAKO 10TOPIKO, I aoBevikn
KATaoKeurn, N npowpn eppnvonaucn, n mmbavi) UCTEPEKIONT), TO
Kanviopa kat 1o adkodA. H xapnAn npodéoAnyn aoPectiou, ©g

napayoviag Kwvduvou, napapével ap@aeyopevn?.

KAwikn Eikova
H yuvaika Aiyo peta v epunvénauvon, napouoialel oo@ualyia kat
auvénuévn Bopakikn KUueoorn. Ot akuvoypagieg deixvouv cuurnieon £vog

N nepoootepwv orovbudev (Eikdova 3). Zuxva, n npot KAWVIKD
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ekONAwon eival Kartaypa tou néEpAatog g Kepkidag 1 wv peta@uoewv
AAAwv 00TOV.
H pérpnon tng ootikng nukvointag divelr ouvnbwg xapndég npeg,

£V 0 BloxNUIKOg £Aeyxog gival ouvr)Bwg apvnTIKog.

R T -
*

Ewxova 3. Ooteonopeurd Kardyuara oo@uikov onovbvdwy (02, Os, 04)... ot yuvaika 63

ETOV.

[TpoAnyn kat Ospaneia

Otav ouvunapxouv IoAAoi napdyovie§ KivOUvou 1] CUNUIMIECTIKA
Kataypata onovéuAwv, ouviotatal kavovikn diatta pe enapkég aceono,
touAdaxiotov 1500 mg / nuépa, OWHAUKI) AOCKNON KAl drno@uyr)
KAIMviopatog 1] KatavaA®ong aAKooOA.

dappakevuikoi  napayovieg, Onwg  aocféotio,  oworpoyova,
Kadotovivny Kat H1pwo@ovika, €xouv enidpaor), eneldn HEQOVOUV NV

OCTIKI] AroppoO@nor).

O¢gpancia

Av é€xel oupfel Kataypa, MPOEXeL 1 AVIIHEIOINON TOU, IMOU OTOXO0
€XEL NV 000 10 OUVATOV TAXUIEPI KIVNIONoinon tou aobevoug. Zin
ouvéxela avupewonifovialt  ouvundapxovoeg nadnoelg 1 dSaunuka
eMetppata. H nepatiépe avupetonon duoxepaiveral, eneidry eAaxiota

PAappaxka npodyouv IV O0TIKI avayeévvnorn Kal eneldr] Kata v niikia
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auty o apyog uHetaPfoAlopog anattei MoAU XPOVO yla va €XOUHE
arnoteAgonata.

H Oepanceia pe xoprynon @Bopiou npodyet v ooteofAactikn
Spaocmpotna. To @BO6pl0 xopnyeital, ouvrBwg, oe ouvbuaopo He
aoféotio kat Buapivny D, npokeévou va emteuxBei n aoPfeotonoinon
ToU veooxnuatioBeviog ootou. Yndpxouv oSuwg ap@ifodieg yua v
avioxI] Tou veornapaxBeviog ootou. Av xopnyeitat @BOplo, mpenet va
yivETal akuvodoylkog kat Ploxnuikdg €Aeyxog kabwg kat PBloyia

Aayoviou ootou.
2.3.2 I'spovukr Ooteonopwon

ZtaBepr) anwAewa ooukng pafag, nepinou 0,5% ava €rog,
napaupeitat yia pev ug  yuvaikeg Odexkanévie xpdévia petd v
gppnvorntauon yua 6e toug avbpeg kata v £RGoun n oydon dekaetia ng
{ong toug. Auto Bewpeitat gpuolodoyikn diepyacia. Opwg, o oplopéva
Aatopla, OUXVOIEPA O YUVAIKEG, Il OCTIKI] ANM@AEA @PTAVEL OUXVA TO
“erukivbuvo''  onpueio, onmoOte mnpokadouviat Kataypata Peta  anod
buoavaloya gedappv pavpationo.

H ernimmworn kataypatog otov GUXeva Tou pnpiaiou oe niAikieg ave
v 65 ewOV auidvel KATIAKOPU@PA, E€VE UMAPXel I nenoibnon ou
£MIPOOOETES MOWOTIKEG  aMldayég  oupPdddouv oV OOUIKN
guBpavototnta, rouv cuvodevel ) peyddn nAkia.

ErumAéov, wg napayovieg kivbuvou Bewpouvtal 1 OCTIKI] ArN®AEla
KAta v gpunvonauvon (eav autr} urnrnpede napatetapévry Kair Xepig
AVIIHETOIUON), Il HIA VEQPPLKI] AVEMAPKEWd, I HUIKI artpo@ia, To
Staunuko €AAeqipa, n edattwpévr €kOeorn otov Ao Kat np €éAAewyn

Brapivng D.

KAwikr) Exkova

[Tapawmpeitat enitaon wv CUNMEHATEV, NMOU cp@avifovialr ot
HETAEPHNVOMIAUOAKI) ooteonodpwor). [MBavov va vnapfouv kataypata
MAeUpV, nPoioxiakev KAGdwv 1) kataypa otov auxéva tou punplaiov (to

OUXVOTEPO), HETA Ao HIKPO Tpaupatiopo.



24

Ewkova 4. Evtovrn O00LEOMOp@wor 10xiov Ue anwAeia tov ooukov Sokibwv Kat

UTOKEQAAIKO Kdtayua aplotepd, o avdpa 82 etov.

Zug akuvoypa@ieg Nropei va eivat ep@avrg 1 anwieia v 00TKOV
bokibwv otov auxg£va tou pnplaiou Kat otoug orovbudoug (Ewkova 4). Ot
Bloxnuikég eferaoelg  €ival  QUOIOAOYIKEG, €KTOG AV CUVUIIAPXEL
ooteopadakia, onote xpewaletar Bowia tou Aayoviou ootou yua va

eruPefaiwbdei n Siayvwon?.
2.3.3 Asgutgponalri¢c Ooteonopwon

Ynapxouv moAAég attieg SeuteportaBolg ooteonodpwong, Onwg
unepkopufovapia, AVEMAPKELQ OPHOVGV OV yovadawv,
unepBupeordlopdg, TOAAANAO HUEA@HA, XpOoviog dAAKOOAOLIOG Kat
axkvnonoinorn. ‘OAot ot ooteonopwtikoi aoBeveig, nAikiag pikpdHIEPNS
10V 50 etV aAAd Kat o1 peyaAutepotl o NAKia HE TaXERG EMBEIVOUNEVT)
00TEONOPWOT), MPENMEL va nAapakoAouBouvial TaKuKdA.

Noonhpata ocuompatkd, 6nwg vocog tou Crohn, evbounipiwon,
alpatodoyika veortddopata, avooornddeleg, UMEP I} UNOAETOUpyia twv
evOoKpIVOV adévav, MPENEeL va avilpetonifovial pe e101kEég aywyeg, arAa
Tautoxpova va Bswpouvial g HUVNTIKOT KATACIPEMTIKOL MApAyovieg yid
)V QPXITEKTOVIKI] KAl BloxXnpeia Tou ootitn 10ToU. ZE TETOEG NMEPUTTIOOELS

MPEMEL va @POVII{oUNE yla IV IPOoANYn IOV @AalvoRevev e e1dika
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pappaka, xkwvnowoBeparneia kat opBEg dHrarpo@ikég cuvlnkeg, Wote va
ano@euxBei n deuteponabrg ooteonopworn. Qg nmapadeiypa pnopei va
avagepBel n xpovia AnNyn yAUKOKOPUIKOEWO®OV yla Aep@ouneprnAactika
voorjpata 1 Ppoyxikd acbpa. Zinv nepintwon avt 6a npénetl e§apxng
va e§ac@aAoBei 10 1Wwoluylo acfeotiou, kat va yivet kaAAuyn e Buapivn
D kat unokataotaon pe yovadotponeg oppoveg ta enineda mwv onoiwv
HEwvovIal A0y® NG KUplag vooou 1] TV PapHAK®V MOU Xopnyouvidatl.
‘Eva 6eUtepo napadeypa eival n onpavukn peiowon ootikng paiag, rmou
opeidetal eite oe Hrartapaxég Bpeyng eite 0 PuxXlaTPKEG atieg, ONwg
gival n yuxoyevng avopedia, 1 oe nabrjoelg 10U yaoTPeEVIEPIKOU.

Avtiotoixn eruonpavon 6Oa npenet va yivel yud UNEPTACIKOUG
aofeveig 11 dddoug, nou AapPavouv doupnukda, pe erakdAoubo v
urnepvarploupia — unepaocfeotoupia, 1 ywa yuvaikeg, rnou ya v
avupeworuon evbopntpiwong unof(aldoviar oe 'Ogpaneia’’ tExXvNUIg
gppnvonauvong (Adym KAtaotoAng napaywyrg olotpoydvev) yua ditaotnpa
6 — 12 punvov, xepig va Aapfavetat @poviidba npdéAnyng.

H unepaofectiovpia, o unoxkAwvikog unepriapabupeoetbiopog, nou
n &wayvwor) tou otnpidetat ota audnuéva eninedba aofeoctiouv opou, o
UIMTOKAIVIKOG  unepBupeoeldlopdg, Mmou ermonpaivetal pe v aveUpeor)
xapndoev tpev TSH kat guotodoyikeov ttpov eAeUBepwv T4, T3, kat t€Aog
n unepkoptolodampia Ba npénet va eAdéyxoviat enedn, eve dev £€xouv
TUIUKI] KAWIKI €koOva, 1 €ykalpn ruotonoinot) toug 6a odnyroet ounv

anotedeopaukr) Bepanevtkn napepfaon.

Yrepropulovaiuia

H unepkoptudovaipia napouvotaletat ot voco Cushing 1) peta anod
napatetapévn Anyin Kopukootepoeldmv. Ipokadei coffapr) ooteonopwon
A0y NG KataotoAng g ooteofAactikng Asttoupyiag, g eAATIOHEVNS
anoppognong aofectiou, g aunuévng anEKkKplong acfeoctiov Kkal g
£KKPloNg rnapaboppovng.

Yridpxel Xapakinplotiky]  KAWIKI  €IKOva Maxuoapkiag  xat
oeAnvoeboug npoowrnou ( ‘'moon face'’). Ot axkuvoypagieg deixvouv

VEVIKEUEVY] ooteonopworn) (Ewova S), kataypata omnovbudwv, Aekavng
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KAt Tou auxéva Ttou pnplaiou. Ot Poxnuikég efetdoelg  eivat
(PUOLOAOYIKEG, €KTOG ano pwa rmbavr) avdnon ToU AMEKKPLVOLIEVOU
aoPeotiov.

Ta opBonedika npofAnuata, nov cuvnbwg epgavifoviat, agopouv
v kabBuotepnpév) NMEPEON WV KAtaypdieov, v kabuotépnon otnv
EMOVAMOI TV TPAUVHATOV Kal tn duoxepela otnv eQAPLIOYN E0DTEPLIKNG
00TEOCUVOEDNG, EVGO UIMAPXOUV ouxvolepeg Hliaondoelg tpavpdtov Kat
@Aeypoveg. H npdAnyn ouviotatat otnv €AeyxOHEVI] KAl XANUNANG
8ooodoyilag xopr)ynon Koptukootepoeldav, Otav autr) KPIivetal anoAutwg
anapaiuntn.

Zinv nepimwon paxkpox{povng Oepaneiag mpénet va xopnyeitat
aoféotio touAdaxiwotov 1500 mg / nuépa. Ta OSwpwogpovika eivat
AMOTEAECHATIKA, €MEWDI) HEWVOUV 10 Pubpod OCUKNG anwAelag Kat

ennobifouv NepPAtEP® Karaypatd.

Ewxova 5. Icuikevuévn ooteondpwan omovbuAikng otjdng, uetd andé xpévia Anwn

Kopuovng.



Yrnoyovabiouog

H  éMewn  owipoydveov  eival  onpavikog — napayoviag
HETAEPINVOMIAUOAKNG  ooteonopwong. To b0 ocupPaiver oe veapég
yuvaikeg, mou €xouv unoPAnOei oe woBnkektoprn 1 epnfoug pe
ouvbpopo Turner (npetonabrig apnvoppola).

LG MEPUTIOOEIS AUTES I} MEPALTEP® OOTIKI anwlewa gpnodifetat pe
Hakpoxpovn oppovoBepaneia.

Avdloya, n peioon avdpoyovev ocupfdlldet otnv audnorn oouKIg
anolelag oe avdpeg ave twv 70 €10V KAl o veapoug He Uroyovadiopo.

H naxkpdxpovry Xoprjynorn Te0TooTeEPOVIG HIOPEL va AIOTeA£0el

Oepaneuvukr) ermioyn.

YrepBupeoeibiopog

H Oupoliv erutaxvvel 1ov ootlkO HetafoAlopo, aAdd 1 OOtTIKI)
anoppoé@non unepPaivel tov ootikd avaoxnuatopo. H ooteonopworn
glvat apketd ouxvr), adAd kataypara ouviBeg oupfaivouv  oe

HETAEHNNVOMTAUCIAKES YUVAIKEG.

IToAAamAo Muéloua kat Kapkivoudtoon

H yevikeupevn ooteonodpwor, np avaylia kat n vywniAn TKE eivai
XAPAKINPLOTIKA £UPHHATa HUEAQHATOG I} HETAOTATIKIG 00TIKNG vooou. H
OOTIKI] ANOAEA OQPEIAETAl O UMEPIAPAY®YT}] TOMIKOV NMAPAYOVI®V, MOU

gvepyorolouv 1r} pdor v ooteokAaotav (Eikova 6.4).

AAKooAouog

O aAkooAlopdg eival ouvnOlopEvn attia ooteonopwong ya OAeg UG
nAwkieg. Axkoun undpxet  erunpoofetog  Kivbuvog MIOCE®V KAl
PAUHATIOREV. Ol 00TIKEG AAAOIOOELS MPOKAAoOUVIAl Ao €AATIOUEVI
anoppo@norn acfeoctiou, NMATIKI] AVEMAPKElIA KAl 1ok enidpaon tou

aAkoOA otnyv ooteofBAaoctikn Aettoupyia.
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Arxwnrtomnoinon

H anoAuvin axkwnoia odnyel oe unepaoPfeonapia,
unepaocfeotiovpia  kat oofapr) ooteondpwon, €newdr] 1N OOUKD
anoppoé@non  Oev  avupporieitat and 1 depyacia g OOUKIG
avakataokevr)g. Mikpotepou Pabpov ooteonopwon napatnpeitat oe
KAWVPEIS A0OEVEIG, VO TEPIOXIKI] OOTEONMOPMOI €ival OUXVI] PETA aAnod
Kivntonoinon kamnowu péAloug. H kivnon, n doknon kat n @option tou

HEAOUG anotedoUv BepaneuTIKEG EMMAOYEG.

T

Ewkova 6. [Toddamdé uvédwua. A. IMpoaBoln rou Bpaxiéviou odtov kar maBodoyikod

Karayua, nouv £xer twpwdel (Bedog), B. Audxuteg evIomioeis ¢ vOOoU 0o Kpavio.

Alddeg Artieg

Zug attieg g 00TEonopmwong oupnepldapPaverar o unep-
napaBupeoeblopog, 1n pevpatoedng apbpitda, 1 ayKuAonounukr)
ortovbuAitida Kat ol UIMOKAWVIKEG HOP@ES atedoug ooteoyéveong. H

OUVUINIAPXOoUOa KAWIKI] £1KOVA UNOdeIKVUEL ) Hiayvwon.



Ke@alAaiwo 3°

3.1 Mnxavipata - Tpoénot Siayvwong ooteonopwong

[TaAwotepa, o povog 1podrog yua va dayveobei n ooteonopworn nrav
va gpgavioBel kataylla to ornoio va @aivotav otnv akuvoypagia. I'a va
oupfel KATL T€T010, MPEMEeEL 0 OKeAETO§ va xaoet nepinou 1o 30% 1ing
oouKknNg tou pafag, 6nAadn eivar rAéov apya. Euvtuxeg, ta tedeutaia
xpovia avanuxOnkav véeg HEOBOOOL yla IV MOCOTIKN) EKUNNON NG
ooukng pagag. 'Etot onuepa, n diayvwon yiverat pe ) PEIpnon wng
o0TKN)g Hagfag oe d1a@opeg Meploxég Tou owpatog He ) Ponbewa
potovieov dundng 6éoung (Dual Energy X-Ray Absorptiometry, DEXA).
Me tnv e§eAiypiévn autn 1eXVIKI) yivoviat andég, eUKoAeg, a§liormoteg Kat
avaipakteg nerpnoelg. H efétaon yiverat oug neploxég ekeiveg Onou
unapxet Auénpevog KivOuvog OOTEONMOPOTIKGAV KATAYHAI®V (Kaprog,
00@UIKN} poipa ornovbuAlkng otnAng, wxia) aAAd Kat o OAOKANPO 1o
owpa (oAooonn pérpnon).

H nérpnon dwapkei Atyotepo anod 5-10 Aertta g opag. Ta ouyxpova
HNxavhpata €xouv moAuU HeydAn akpiffela kal ermipénouv mA£ov v
npon diayveorn g vooou. ErmumAéov, prnopouv Kat Kavouv Kat rnAdyeg
HETPNOELG, OMOTE £XEL KAVEG ) duvatdotnta va eKTPNOEL TO00 TOV OYKO
000 KAl IV MuUKvOtnta 10U ootou.

Me wmv pérpnon ng ootikng palag efetaletatl Kupiwg n Mukvotnta
g oToyy®wdoug Kat g @eAowdoug ouoiag tou ootou. Alatapaxeg otnv
nuUKvOtNta ing oroyymndoug ouciag twv ootwv odnyouv ouvnbwg otnv
S1ayvwon Kat v MoootiKI EKTIHNOT) NG OOTEONOP®ONS

H Suvatoinua ou akpifoug npoodiloplopiol Kat ing HEIPNONg twv
petafoAav tng ootikng nUKvotnTag anotedei Paoikn nmpouinodbeorn ywa tnv
Sayvwoukn npoornedaon Kat myv OepanevtiKr] QVilpEIOITOT IOV OOTKOV
petafoAikov nabnoewv. Enedr) 6pwg ot petafoAég autég €Xouv OXEUKA
Bpabeia newafodn, ot perpolUpeveg NetaPfodég eivat MOAU  HIKPEG,
OUVEN®S 1 akpifela tou npoodioplopov g ooukng pafag eivai

ouolaouknsh.
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Ma v pérpnon g ooukng pafag €éxouv xpnotponotnOei MoAAeg

nebodot onang :

M¢Bo8o1 Métpnong tng Ootikng Magdag

Axtuivodoyikég MéBobot

A. Mop@oNETPIKES
1. Tlowoukrn

2. Tlooouxn

A. AZONIKH TOMOTI'PA®IA
1.
2.

QCT
pQCT

B. Onukn @gwtonukvouetpia

E. Evepyonoinon vetpoviov

I'. Anoppdé@non gatovinv
1. Me pua 6¢opn SPA
Me 6Uo b6eopneg DPA
AMANRG  @otoviakng O&eocuUng HeE
aktiveg X (PP. X)

ZT. AXAeg
1.

2
3.
4

It a’ Yniepnxoypa@ikeg neBodot
Zt B’ Mupnvikog payvntikog CUVIOVIGHOG

Boyia ootov

IooQuyio aofeotiou

Kwvnuxn padievepyou aofeotiou
OMoopn  OKeAeUKI) nNPOCANYn

Slpwoovik®OV

3.2 Axtwvodoyikoi Seikteg

['a tnv avukelpevike eKTiINOnN NG 00TEONOPOOoNG XPHoot £ivat ot

akuvodoyikoi deikteg nmou Paoiloviat ot petafoldn ou oxnpatog g

YEVIKOTNTAG TNG AKTIVOAOYLIKI|G ATEIKOVIONG TV O0T®V.

Ot ortoubadtepot aktivodoyikoi deikteg eival ot €§ng :

1. O InovduAikog Aciktng (Z.A.) wwv Vignoy — Meunier. Baoilgtat

OtV MPOOOEUTIKI] MAPAHOPP®OT) TV ornoviudav kata v e§eAln

g ooteonopworng. H ooteonopwon 1 odbnyei kateubeiav oe kataypa

1] 08 MPoodeuTIKI] OrnOVOUAIKY] napapopeworn. 'Etot o1 onovéulot

yivovtal oav KoiAol @akoi 1 €xXouv pia o@nvoeldr] napapopPaon 1

KaOuavel teAeing o orovdbudog Onwg aivetal otov KAtwbt nivaka.
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Ewrova 7. [1apauop@aocls tov onovbuAixey owudiov, Onwg @aivoviar o¢ mAdyla

axtwoypagia tng onovbuAikng otnAng : 1) Puotodoyikog onovduviog, 2)

‘Etot 0 aoBevr)g aktivoypageital oe ndayia 0¢on oroug B9, O3
O (Z.A) €xer  apotn) enavadselynpotnta Kat Xpnotpornoteitat

EUPEDG.

2. Mnpuiog deiktng. Exupda autdg myv Sokibikr diaran tou ave
AKPOU TOU HUNpPlaiou O0ToU ITOU €XEl H1d OUYKEKPIIEVI] AVATOHLKI
dlopopeia. Zinv neproxn avtr) vriapxouv 4 oxkidika cvotnpara (2
ouprniieong Kar 2 eAkuopov). H ooteondpwon obnyei oe edatiwon
péxpt katr eg€adewyn wv SokBIKEOV cuotuAtRv. Zinv  apxn
apal®vouv Ta cuotHara €AKUCHOU eve £roviat ta ouprnieong. H
NMAnpng napouvoia v doxkibikev cuotnuawwv Pabpodoyeitar pe S
eve 1 NANpng e§agavion pe 1. MA < 4 evbeikuikog ooteoneviag. I'a
mv  eKtipnon twu M.A. Kat yia va €Xoupe owotn) Anyn
axktwvoypagiag ta 1oxia npénet va eivar €Aappng orpappéva
eoWtEPIKA. EikOva tou ave dakpou unplaiou ootou pe Horkidika

guotnpara.
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Ewxova 8. To dvw dxpo tou unpaiov ootou £xel pia kupma Soxibikd ovothuata. 1.
TNpetevov ovurisong. 2. Acutepevov ovumicong. 3. Ilpwtevov gAkvououv. 4. Asutepevov
gAxuopov. Zinv ooteondpworn mapatnpeitar fabuiaia efapdvion 1wv S0KISIKOV auiwv

oUOTNUATOV.

3. Metrakdapniog Asiking.

O petakapmniog Seixktng. e otabepr), KATa PEIRIO akuvoypa@ia
IOV XEPWOV urodoyiletal pe Paon pabnpauko TUMO I €0WIEPIKI] KAl
e€oTEPIKN OIANETPOG NG HEDOTNTAG TOU HEVUTEPOU HETAKAPITIOU I) KAl TOV
névie petakaprniov. O dgiking autog eivat apketa aglonortog yua inv
napakoAovOnor g anwAelag Tou 0otou.

O 6eixtng Exton - Smith (1969) perpatal oe anin akuvoypagia
MG AKPAag Xepodg, HE Anootacn Auxviag — XEPLOU €VOG HETPOUL. ZIn
ouvéxela, He 1 Ponbeia HIKPOHEIPIKOU Opyavou e@odiacpévou pe
Bepviepo, HETpOUVIAL OTNV AKUVOYPA@PIKL MAAKA Ol MapaKAate d1actacelg
tou 2% petakaprniiov. To oAikd pnkog (L), n e§otepikn Sidperpog otn
HeooTa tou ootovu (D) kat n eowtepikr) diaperpog oty ibwa B¢on (d). O

6eiking Exton - Smith PBpioketar ano tov tono :

[Teprooodtepo ouvnBopévog sival o tinog v Barnett kat Nordin®

D*d’

D2
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IItepvikog Seiktng.

H nitépva novu eivat onoyywdeg 0oto, nepiExel guotnpuata HoKIGIKoOv
Seopibwv. Ov béopeg aviég twv ooukmv Hokibwv eivar diatetaypéveg
avadoya pe tug duvapelg ouprieong Kat €AKUopov. Avdadoya pe tov
Babno ooukng apaiwong oug 6¢opeg avieg eSapavifoviatl oya — oya pe
v Bapvinta tng ooteondpwong. H Babpoddynon apxifer and o S (@.1.)

kat @Oaver oo 1 oe Bapeia ooteonopwon®.

saluee &

Bufudg 4

Balpac 3

Baduog 2

BaGpog ¢

Eikova 9. BaBuoldynon 1ou repvikou deiktn (avadoya pe v anwieia ing SoKiSIKng
boung g ntépvag). Babuog S : Ouoidpopen katavoun twv OokidIkeOvV deopidav
OUNTMIECEWS Kal EAKuopoU. Babuog 4 : O1 onicBieg 6eonideg oupméceng daxwpifoviat
oe 6uo onadeg. O TUNog autog Bewpeital PUOIOAOYIKOG O Atopa HeyaAng nAikiag.
Babuog 3 : IpootiBetat n e§apavion tou omnicBiou pépoug tng 6£0uNg €AKUGuOU.
Oplakdg tUnog, nou avuotowxei oe HErpou PBabpou ooteonopworn. Babpog 2

E€agaviletat xat n npoéoBua poipa g 6¢oung 6okibwv eAKUCHOU Kal mapapEvel HOvo

n Héon poipa. Eykateotnuévn ooteonopworn. Babuog 1 : I[IAnpng e§apavion twv
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beonidbwv Sokidwoewv £AKUOI0U. Meyddog mMePoplopog Katl Afmruvon wwv Seopidwv

OUHIIECEWS. Aviiotoxei oe Bapeld ooteonopwon (Jhamaria kat cuv 1983).

Kvnpuaiog Agixtng

H Aéntuvon tou @Aowl 10U KAT® TPUNHopiou tng Kvhpng, rou
NMPOKaAeital and Vv nPoodeuTIKY] 00TIKI) apaimor), prnopei va perpndet
AVUuKePevikG oe pua otaBepr) ndayla axkuvoypaeia ng KVHng —
nobokvnuikng. To UWog tng HEIPNONG tOU MAXOUS TV @AV NG

KVIHNG urtodoyifetal oto Upog Tou oOpatog Ing niEpvag.

3.3 Mop@opetpikig pebodot

Zinpifovial oe napatnpr)oelg rou yivoviat o€ arnAég akuvoypagieg
Onws ornovdUAIKI)G OtHAnG, Hnplaiou ootou Kat HETATONon OPIoHEVOV
0o0t®V ToU oKeAetou. H noootikr) popgonetpia eivat n 1€6odog nmou exet
xpnowporioinBei  neploodtepo.  Zinpiferat ot PEIPNOIN  Oe  Arn
npooBonioba aktivoypagia tou rnaxoug ing @Aowwdoug poipag tou 2
apotepou petakapriou ootou. Etol npotabnkav deikteg ootikng palag
Kal napaperpot onou petafodég owmv ooukrn pafa avadoya pe v
NAKia 1000 0g PUOLOAOYIKA Atopa 000 KAl o0& NMaboAoylkEG Kataotdoelg
va priopouv va ekupnbouv kat va kabopiocouv Beparneia avadoya pe to
noocd g ooukng palag. Eivat arpavpauxkég pebodot omou pe
dlapetpo v ootV propolv va d®oouV rMANPoEopieg yia v petafodrn
TOU O00ToU, KAl UGS AVAKATAaOKEUNg Tou oug O1aQopeg KAIVIKEG

Kataotaoelg.

3.4 OnuiKI) (PWIONUKVOHETpia

H onuikr) nmukvotnta ootav oe anin akuvoypa@ia xpnowonononke
yla rnoAdd xpdvia oav Inoootkog Oeiking ing MeEPEKTIKOINTAG TOUG OF
dAata. Eivat n mo nadud arpavpatikn péBodog urnodoyiopol twv

SONIKAOV CUCTATIKOV TOV 00TOV.
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Me v pébodo autr) perparar o Babuodég apavpwong  twou
aKtvoypa@lkou  @WUH, HE IV XPNON  POIOMUKVOHETIPOU,  OF
axKtvoypagieg akpwv Xeplav (wAévn, Kepkida, perakapna).

Xpnowponotolviat ot PeETPoUpeveg HeTaBoAég g mukvolnag oav
OeiKINg anoppoEnong v @eioviev and 1o uno e§értaon ootd Kat
ENONEVES 0aV £PHECOG OEIKING HETPNONG TS OOTIKIG MUKVOTNTAG.

Zav pErpo avagopdg ywa nv  PBabpovopnon ng  pEpnong
xpnotponoteitat paPdog alovpviov, n onoia aktvoPolAeitar padi pe to
uno e§étaon ootd. Znuavuko peloveKtnua g pebodou eivar n adbuvanpia
g va Hiaxwpilel NV nUKvVOTNTd T®V 00OV AMNO £KEIVI] T®V HAAAKOV

Hopiave.

3.5 Anoppo@norn ewIoviov

H 6uvatotnua xpnotponoinong @otoviov oe pa 1 duo evepyelareg
Oéoleg mou eknépnoviat ano padievepyeg nnyeg, odbrnynoe otnv
avanén adlev veotepev HeBOOwV petpnong ng ooukng pafag. Ot
nébodor autoi owpilovial omv euBéwg avadoyr ox€on Mou undapxel
netady tng MEPEKTIKOTNTAG TOU 00TOU 08 AAQTa KAl NG anoppo@ouUNEVNG
gvépyelag ano 1 O6éopn @wioviov nou npoortintet o’ auvto. H
anoppo@Pnon @IOVI®V HE HIA EVEPYEIA €QPAPHOCINKE NPOTN KAl
Xpnolponoleital HEXPL ONHEPA yla i REIPNon tng ootkng palag ota
00Td TV AKP®V KAl KUping otnv kepkida. H ermdoyr) tov ootov autov
OpEIAETAL OTO YEYOVOG OTL I MOCOTNTA TWV UMEPKEINEVOV HAAAKOV 10TQOV
gival pKkpn kKat n ouvheon Toug €ivat opowvpop@rn. Il OUVEXELQ,
xprnolponondnKe 1 anoppoO@PnoI EEIOVIKV He uo evépyeleg o 0ota NG
orovbudiknig omAng. H xpnowonoinon puag errmdéov  evépyelag
pwtovinv eSoudetepavel ta AdOnN TV HETPNOE®V ANO TOUG UMEPKEIHEVOUG
padaxkoug 1otoug. To tedevutaio autd, OPWG EMITUYXAVETAl ONHEPA KAl
otV  anoppo@non @EEIOVI®OV HE Hla evépyela, xAapn oty avantudn

KataAAnAev npoypappdatev enefepyaocia (software) pe NAEKTIPOVIKO

urnoAoyotr).
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Ewova 10. Zinv amdr anoppo@non @oIovieov uia HOVOEVEPYEIAKN) BE0UN QGIOVIWU
oapuEL 10 00TOUV, Kat o Babudg amoppognong avtrc and 1o agféotio Karaypapeal o€
KaunvAn. Zta dxkpa, mov o @Aolo¢ givat meploootepog, n Kaunvdn givar ofutepn, £ve oto
Hgoov (avdog) Kotdaiverat. O Yye@UETPIKOS TOTOC Tov opilel n KaumuAn uag Siver éupeoa

Kai 10 Too0v ToU 00TOU IOV anoppo@noe nv akuvoBolia.

3.5.1 Anoppopnon poroviov ue pia Séoun (Single Photon Absoptiometry
SPA)

Tn péBodbo auvtr nepieypayav ot Cameron kat Sorensey 10 1963.
Autoi avukateomoav Vv noAuxpwHatukn déoun twv aktivov — X — pe
Hua Aemuf) yPApHIKI HOvVOXpwpatkn Oéopn @wioviov tng onoiag n
e€aobevnon and 10 ootd avixvevetar and eva xpuotaddo lndiouxou
Natpiou. Zav nnyn gwioviov Xprnotponoteitat to wotorno I'- 125 (€ywvav
perpnoelg otoug Ppaxioveg, ota avuPpaxia, ota pnplaia ootd, oug
KVIHEG, OtNV KAt yvabo, oy niepva).

H axkpifewa tng pebBodou eivar ing tafng v 5%. To nmooootd dev
Oewpeital ikavonoinukd yla KAWVIKEG HeAEteg Kat epappoyeg. Tedeutaia
géxel BeAtiwbel n pébodog pe v npoobrkn Sagopwv opyavev orov
apxiKO 0xXedSlaopO TOU PNXAVAHATOg KAl Ol HEIPNOELS NS WAEVNG eivat

nep1oootEPo akpiPeigsh.
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3.5.2 Anoppopnon gotoviov ue 2 béoueg (Dual Photoy Absorptiometry —
DPA)

Eivat pa tportornoinon tng nponyoupevng TEXVIKNG, KAtd v onoia
xpnowonoteitat €va  padloicotono Mnou eKMEUNEl PAIOVIA o duo
Sragpopetikeg eveépyeleg. H pa 8€opn evépyelag anoppo@atal Kupiong ano
TOUG PAAQKOUG 10TOUG Kat n dAAn ano 1o ootd. Me tov 1porno auto
dopBwvetal 1o AaBog pérpnong nou npoépxetat anod 1o Ainog Kat toug
aAdoug padaxkoug 1otoug rou nepiBdrdouv 1o ooto. H texvikr) autr
avanmuxOnke 10 1966 kai epappoOotnNKe apyotepa yia Tov UIOAOYIoNO
TOU OAKOU ITOCOU TOU aoPeCTliou O®HATOG KAl NG IMEPLEKTIKOINTAG OF
aAata g 00@UIKNG poipag tng oroviuAlKrg otNAng KAt 1oV 1oXiev. Xav
nnyrn @ewroviov xpnowonoteitat 1o Gd - 153 (yadoAévio) rou éxel Xpovo
nueng 242 nuépeg. H pérpnon tng ooukng pafag otn OMovOUALKI)
otnAn (01-04) kat ta woxia £xel oAU peyddo KAVIKO evila@Epov, yati ot
petafodég tng ooukng padag epgavifoviat kadvtepa ota ootd Adywm ng
onoyyonboug ueng toug. H akpifeia tng pebodouv xkupaiverar pertau 4%
kat 10%.

Ewxova 11. Ansikévion onovbulikrg otnAng (A) kat woxiou (B) pe tmv texvikr) DPA. H

aneikovion xapaKinpilerar and aocd@ela oro OXNUA IOV aVatOUIKOV OTOLXEIWV.
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Znuepa enednn n  dwdbwkaoia npoundelwag, pertagopdg  Kat
tonoBéong padlevepyoy nnyng oto pnxavnua eivat xpovofopa kat
eninovn avii ya padlevepyd 100T0MoO XPNOHONOLEITAl AKTIVOAOYIKI)

Auxvia pe e181ka @idtpa nov napepPardoviat otnv nopeia ing dHeonng.

3.6 Axtiveg X O&unAng ©6éopng - Dual Energy X - Ray
Absoptiometry - DEXA - X Bone

[Tpoéogpata avantuxOnkav 2 VvEeg TEXVIKEG IMOU XPNOLIONOoUV TG
duvatotnieg wv aktivov X. Ertor omv  e§eAn ng nebodou,
avukateotddn n pabievepydg nnyr) pe Auxvia napayeoyng X -
akuvofoldiag. Me tnv akuvodoyikr Auxvia a) napayerat HeyaAuteprn
£VIao!n QTOVIEV 08 OXE£0T HE To Padloiootono, enopEVeRg Kat 2) taxvuinta
¢ e€etaong adAd kat 3) n otatoukn akpifea g pebodou PeAtOONKe.

To Kolvd XaApaKINEOTIKO 08 OAA Ta PNXavijpata nou undpxouv oto
gnnoplo, kat Baocifovratl otnv pEBodo autr, gival 6t VAa XPNolONoIUY
buo evépyeleg PoTOViOV, HUO AVIXVEUTEG KAl H11A AKILVOAOYIK) Auxvia.

Znuepa 61eBvog unapxouv 3 etaipeieg o' O0Ao 1OV KOO0 MMOU
KAtaokeudadouv OOTEOITUKVOLIETPA HE OMAL @oToviak!) anoppoenor. (H.
Hologic, Lunar, Norland).

INa va e§ao@aAiotouyv ot duo eVEPYEIEG POTOVIOV Xpnotonotouviat

e1d1ka @idtpa. Ta @idtpa xpnoporoovuyv v K — awxpr).
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Ewkova 12. M£tpnon g OOTIKNG MUKVOTNTAS NG OnovOUAIKnG otnAng pe ) pebodo
g BinAng anoppo@nong aktivov X oe npocOionicdia npofoArn.

LZta ouvotnpata autld, I akKuvoAoylkr) Auxvia nepikAgietat e
nepifAnua to onoio nepiexet Aadt yua va wixerar n Auxvia, £1d1kod
AKTIVOIPOooTateutikd nepifAnua ywa va Sdwawnpeitat n akuvofoldia
buappor)g o xaunda enineda katr edika dwagpaypata ta onoia
AEITOUPYOUV NAEKTIPOVIKA.

To napdBupo £§660u ng Héoung eivatl MoAv pikpo kat dev Senepva
n diaperpog tou ta 2 mm.

[Ma va Aettoupynoet alornota 1o pnxavnia Ba npénet n napaywyn
g X — aktuivofoAiag va eival noAu otaBepr). Auto edéyxetal and e16ika
KUKAQIATa ToU Pnxavipartog.

Ano tnv Auxvia napdayetat £€va €Upu @Acpa eeIoviev, Bétoviag
HIpoota arnod v Auxvia 1o @iAtpo capapiov, 10 @aopa tng X -
aktuvoPoldiag amokomntetal anotopa oe pa evepyela (n oroia eivat
XAPAKINPIOTIKI] yla 10 otoixeio tou @iAtpou). H enibpaon tou @idtpou
edattovetal otadiakd ota vyndotepa enineda evepyelag, £101 QOTE HlA
bevtepn KopuEn napayetat.

Metd ano 1o népaopa g d¢opng anod tov e€etaldievo, ta Xapning

EVEPYELAG PMTOVIA avixXvevovial arno €va Aento kpuotaAdo Nal (iwdiovxo
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varplo). Ta vywndng evépyelag @otovia OSigpxoviat diapiéocou Aentov
AVIXVEUTOU KAl IMPOOCTIITIOUV OF £va Naxutepo KpUuotadAo (o oroiog eivat
oe duataln odvrouttg — mAdtn pe mAat). O kabe avixveuing (o évag
aviXveUEl Ta @OTOVIAQ XaPUNANG evépyelag Kat o aAAog ta geTtovia UYNAnNg
evépyelag). O kaBe avixveutg Stabgter ave§apinto evioxutr) kabwg Kat
T0UG UNOAOINTOUS KATapETpNTEGe.

O pnxaviopog napayeyng Kat avixveuong aktivov X petakiveitat
euBuypappa Kat oapeUKA endve and v - MEPLOXI) £vOlAQEPOVIOG
(rectilinear scanning).

H 8o6on axkuvofoldiag nou extiBetat o e§etaloievog e§aptatal ano to
€idog g e€€taong Kat ano 1o naxog 10U oHATOg TOU.

Ta neploodtepa pnxavnpaa €Xouv v 1KAvotnta va tportornolouv
Vv éviaon tng akuvofoldiag kat v taxuina oapwong avadoya He To
naxog wou efetaldpevou.

To ovotnua €xel ) duvaronta PEIPNOERS NG O0TIKNG palag otg
MePLOXEG NG ornovOUAIKNG OtHAng Kat tou woxiou, B€oeig oug onoieg kat’
e€oxnv napatnpouvial KAtaypata oty ooteonopworn. Mnopei 6pwg va
yivouv HeTprioelg Kal oe aAAeg meploxég (avuPpaxio, Kapnog, KvijHn
KA), Onwg Kat oAoowpa. Me in pébodo autny diboviar otoxeia yua tov
KAOe onovbudo 1) o péoog 6pog piag opadag orovbuAwv. Ta idia otoxeia
bivovtar kat ywa 10 0xio e ) dwagopd OT OV MEPIMIOON AUTN
e€etafovial 3 H1aPopPETIKEG MEPIOXEG MOU eival 0 auxévag, o pei{wv kat o
edaocowv tpoxavirpag. H akpifela tng pebodou dev eival 1600 KaAn onwg
givat pe ug duo nponyoupeveg neBodoug, agou eivatl tng tafewg tou 4-
10%, aAda éxetl oAU kaAr avanapayoypotnta (1-2%)8°.

Zto napapmpa g epyaciag napabéroupie  @oroturia  tou
pnxavnpartog g etapeiag Norland kat agopd tn pepnon DEXA.

To pnxavnpa petpnig nukvointag ootwv X —Ray 26 anotedeitar and

buo kuUpla pepn.

1. Movada oxkavapioplatog rmou €xel UV 1KAvOINTa va kateubuvel tig
aktiveg X nmave o€ 1A €MAEYHEVI) MEPIOXI) TOU O®HATOS TOU

eetalojiévou Kkat
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2.  éva ovotnua H/Y pe 61k6 1ou Aoyiopiko €Aéyxou — avaiduong rnou
EIUTPENEL OTOV Xpnotn va gAéyxel ) dwadikaoia okavapiopatog va
avadvel kalt va anoBnkevel ta O6edopéva anoteAéopata Kat va
TUTQVEL TNV avagopd v anotedeopdatwv. H povada oxkavapiopatog
anoteAeital ano éva €181ko panedt ormov o acBevng tonobeteital oe
O¢on Unua pe Kekapéva ta yovata otnpiopeva o’ éva Pabpo otav
MPEOKETAl ywa HMerpnon oty onovbudikn otnAn (01, 05). O
Bpaxiovag okavapiopatog MeplEXel £vav rivaka ag@rg €A£yxXou tou
okavep. O xpnoing (Xeplotng) XPNnotHonolel Toug KOOIKOUG OTov
mivaka yia v 1onobemorn twou okavep akplfeg endve and 1o
evbedelyliévo avatopiko onueio yia va kaBopiobei n erubupnn
neptoxr) capwong. 'Eva Aélgp xapnArng 10xUog gival EyKAateotnHEVO
otov Bpaxiova oxkavapiopatog. Auto deixvel akpifeg 1o onueio g
aKrivag @wioviov He v npofoArn tng 0£ong tou KOKKIVOU @PRTOS
(A&rlep) akpipag oto onpeio ocGpwong tou acbevoug.

IZnuepa n DEXA eivat n nepioodtepo Hwadedopévr) 1eXVIKI yua

HEALTES NG OOTIKI)G MUKVOTNTAg yia Adyoug rou nepldapfdavouy :

10 XapnAoé AdBog ng avanapayeypotntag (precision)
) XapnAr) 6o6on aktvof3oAnong tou e§etalopévou
Vv taxvuta eKteAeong g e§€taong Kat

) Suvatounta pérpnong oe ortowadrnote B£on 10U cRPATOS.

Ewkova 13. [TAdya Anwn tng omovSuliknc owjdng pe unxdvnua Lunar Expert. Eivai

buvaty n pérprion touv npoobiov, pEoou Kat omioBiov Uyous twv omovSUAIKOU owudiov.
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H DEXA xpnowporiolei tautoxpova @etovia duo Oiagopeukav
gvepyelov. H ma 6&opn evépyeiag anoppo@dtat Kupiwg and Ttoug
PaAakoug 10toug Kai 1 dAAn katd KUplo Adyo anod 10 0010 Onwg
npoava@epOnke. Me tov tpomo auvtd erurtuyxdaveratr n 616pObwon tou
AaBoug pETPnOong Mou MPOEPXETAl arod 1O UNMEpPKeipevo Ainmog xkat
Hadakoug 10toug rou rnepifdAAouv 1o ootd, bwaitepa Otav n Bgon
Hétpnong Ppiokerar Babia péoa oo oopa ONwg I.x. n 0o@Uikn Hoipa
g orovbuAikng otAng (OMZE). Ta anotedéopara exkgpaloviat cav
MEPLEXOREVO 00TOoU 0t adata (bone mineral content, BMC) ekgpaopuéva
oe ypappapla eite oav ootikr) nukvornta (bone mineral density, BMD)
6nAabdn 1o nnAiko tou BMC / v npofadAdpevn otnyv e1kdva £€Ktaorn) g
MEPIOXTS TOU 00TOU Tou HETPnOnke, exgpaocpévo oe gr/cm?. H nébodog
DEXA xpnotponoieitat €riong Kat yia v HEIpnon Peta ano enepfdaoeig

ota ootda (kataypa — apBponAactikn).

DEXA Bone Results

® Data for research only

Ewxkova 14. H odixr) apOpomdaocuxn tou 10xiov MPoKkaldsl ouxvd oouK1 arnoppo@nan v
napaxeiucvou ootou (stress shielding phenomenon) ue anoiédeoua tn xaddpwon tou

supuicvparog. H pérpnaon g oouxng nukvotntag yivertat ue eldikd npoypduuara.

Ta anoteAéopata g PEIPNONG g OCUKIG IMTUKVOINTAg UITOPoUV
S6okippa va ek@pacBouv e MoAAoug TPOnoug :
A. Zav 1nooootd g HEong @uotodoyikng uprng. Eivatr o o

KAtavontog anod toug acfeveig 1pornog £KQEAaong twv anotedeopatwv. To
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MOC0OTO UMOPEl va a@opd OUYKPLoN €ite HE TN HEOT (QUOLOAOYIKI] THN
veEapQV £VNAIK@V gite pe ) pEon TN @UO0AoYIKGV 18iou @uAou. To
HEOVEKTNIA autoU TOU TPOMou £xk@pacng eivat ou dev AapPavetat
unoyrn 1o €UPOG TV (QUOLOAOYIKOV TIHQOV KAl £MOPEveg Hev Hivoviat
rminpoopieg ywa 1o nodéco 1 perpndeioa tpn eivar €6 and ta
(PUOLOAOYIKA atopa.

B. Zav Z - score, 6nAadn nooeg otaBegpeg anOKAICES aAMEXel 1)
perpnBeioca T and UG aviioToixeg TIHES (PUOLOAOYIKOV atopwv 16iou
(UAoU Katl nAkiag.

' Zav T - score, 6nAadrn noéoeg otabepég amnoxkAioelg anéxetr n
petpnBeioa T ano v aviiotoixn T Kopugpaiag 00TIKIG MUKVOTNTag
VEAP®V atopwv 16iou @UAou.

A. Ze ouykplon pe 10 katw@Al kataypatog (fracture threshold) yua
Vv nAkia kat 1o @UAo tou e§etafopévou. To Katw@AL Kataypatog givat
IMPAKTIKA pla avBaipetn 1y nouv dagepet otov oplopo g avaioya pe
Tov MO TOU Junxaviuato§ RpEpnong Ing ootkng padag. Tig
NePLOoOTEPES POPES opiletal nepinou otg duo otabepég anordioerg (SD)
KAT® ano ) HEoN TN VEAP®V atopev 1Biou @UuAou. Bewpeital 6t étav n)
uprn pErpnong Ppiloketat KA ano 10 KAt@O@Al autd, TOTe UTIAPXEL
auvdnpuévog kivbuvog kataypatog. I[paktukd, 10 90% 1wV 00TEONMOPHOTIKOV
KATaypatov oupfaivouv 6tav ot TIHEG NG O0TIKNG MUKVOTNTAG £ival KAT®
ano to eninedo avto.

Katd kaipotg O&uagopotr opyaviopoi, ekdibouv anogaocelg 1)
ouotaoeig yua ug evdeieig g DEXA. Aev undpxet opogevia, adAa ota
KUpla onueia ot neploootepot  opyaviopoi  tauvtifoviat. ‘Etoi, 1o
Apgpwkavikd  Kodéyio Peupatodoyiag unodewkvier 1w xprjon g
OCTEOITUKVOHETPIag 1000 ot diayvwon 000 Kat otnv napakoAoubnor) g
ooukng pafag oug akodoubeg katnyopieg acbevav. A{loAoynon twv
MPOEPNUNVOMMAUCIAKGOV KAl HEEPHNVOIMIAUCIAKAOV  YUVAIKQV Yyl IV
¢vapdn Bepanceiag (Unokataotaorn pe owtpoyova 1) AAAn Oepaneia).

Ze yuvaikeg 1€ OeTIKO OIKOYEVEIAKO 1OTOPIKO, MNP EPPINVONauon)

1] He XapnAo ocopatko Papog.
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Ye abAnipieg pe deuteponabr) eppnvonauvon Adyw unepPoAikng
AoKNonNg.

e atopa aveaptewg @UAoU e avopaldieg otoug ornovbudoug 1 pe
AKTIVOAOYIKI] £1KOVA OOTEOEVIAG.

Ze atopa pe HaKkpoxpovia AnYn KOPTIKOOTEPOEIOOV.

Le atopa He aouprmepauxkd npetonadr) uvneprnapabupeoeidiopo

yld TNV £KTIINOT NG avAayKng Xe1poupylkng enépfaong.

I1600 ouxva mpénetl va unofaldovial oc PETPIOT)

Kat €do 6ev unapxet opogouvia. 'Etot, n.x. 1o Apgpikaviko KoAéyio
Peupatodoyiag ouviota :

Meta arno €va n duo xpovia MPOKEIPEVOU va ekTnOei n andvinon

ot Oepaneia 1 kat va kabop1obei n BEAton Bepaneia.

Meta 1pia 1 névie xpoévia yua va enavekupnOei n avaykn yua

Oepaneia otoug aoBeveig 1€ OOTIKI) MUKVOTNTA IOV BeV eival apKeta

xXapunAn oote va dikalodoyeital apXika n xopnynon Oepangevuukng

aywyng.

H 6d6on axktwvofodiag and pa e§ertaon DEXA efaptatar ano
MoAAOUG NMapayovieg ONnwg I.X. 10 PeUHA NG AuxXviag Mapaywyrg aktiveov
X, n dudpkela ng eféraorng, n yewperpia odpwong (Beviadia pe nmodAeg
Séopeg 1 pa Séopn povov, fan 1) pencil beam) KAn®?.

IMpakuka, ot 6o6celg eival aonpavieg, av HAAota oke@Oel KAveig o1t
yia pa ouvnowopévn e€etaon OMEL 1) oxiou, n 60orn oug wobrkeg dev
uniepPaivel ta S mSv, kau nouv woduvapei je 10 OO MEPINOU NG
nueprjolag 66ong mnou Oexdpacte ano I QUOIKL  aktivofoldia tou
nepBdrdoviog.  Epnepika, 10  HeEProelg  OOUKNG  MUKVOLNTAS
avuooxxouv  oe  éva vunegpatdavukd tadidt (60pSv) 1 6co jua

axktvoypa@ia dovriov.

ITowa eivat 1 alomotia TV PUOLOAOYLKOV TIHQV ;

H alormotia twv @uolodoyikev TH®V rnou ouvnBwg napéxerat ano
TOUG KATAOKEUAOTEG IOV HNXAVNHAI®V OOTUIKIG TUKVOUEIpiag eivat
Baowkn ywa ) owotn gpunveia pag pErpnong. otdco autd anotelel

ap@ideyopevo onpeio @ Le jla peAéun nou ouykpiOnkav ta T — scores
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Hla@OPETIKOV PNXavNuAte®v, MPOEKUYE OTATIOTIKA Onpavukn dwagopd
petadu v T — scores, £161KOTEPA O €KEIVa TOU auxéva Tou pnplaiou. Ot
upég g BMD evdg aoBevoug mou AapPavoviar and upnxavhpata
Hépnong g ooukng Hafag dia@opetikmv gralpel®v givar duvatov va
duagépouv ouocwaouka petalu wug. Opwg ta T - scores eivat
napandnola apkei va Xpnolgornowouviat  ouykpiowpot  niAnBuopoi

avagopag.

Eivat idieg ot Tipég tnng BMD petav Sragdpwv pnxavnpatov ;

Oxt Kkt autd ywatl ta dwagopa pnxavipata €xXouv Sla@opetliky)
oxebiaon, Owagopetikoug adyopiBpoug avixveuong opiewv  (edge
detection), &wagopeukr) PaBuovounon (calibration) kar Swagopetikeg
@uoodoyikeg tijieg. Eivar nmpogaveég 6t autr) n acupgovia pnopei va

dN1ovupyYroeL CUYXUOT] OTOUS KAIVIKOUG yiatpougth.

3.7 Afoviki Topoypa@ia
Quantitive Computed Tomography (QCT)

Mua véa oxeukn peBodog PEIPNONG tnNg 00TIKNG MUKVOTNTAg £ivat
KAl 1 Xpnorn g afovikng topoypagiag.

H xpnowonoinon ing IeXVIKNG autng €xel evdiia@epov yuati ot
nAnpo@opieg nou AapPavovrat pe Baon tov ouviedeotn) e€aoBévnong tng
akuvofodiag, ag@opouv 1OCO IV avatopia 000 KAl IV MEPIEKTIKOTNTA
10U 00TOU 0g dAata kat aAda Sopikd otowxeia®.

Kat’ autr) pnopel va yivelr pérpnong ing Ooukng nuxkvoiniag ov
oroyywdoug 0otoU otoug OItoviUAoug 1) OT0 Hnplaio oe ypappdpia ava
KUBIKO €KATOOTOHETPO. AOY® TOU TPod1AoTaTou NG £1KOVAG MAPEXOVIAl
KAl HOp@OoAOYIKEG TMANPo@opieg. Ol eyKAPOIEG TOHEG EIMUTPEINOUV TOV
Siaxwpopd 10U aAnboug oroyymdoug o0ToU MOU gival Ca@®S IO
guaioBnto and 10 PAowwdeg. Auotuxawg OH®S N anoppo@oupevn 660N g
axtvoBodiag eivat moAv peyan®.

Opwg  tedevtaia  xpnowgoroleitat  n - MEPLPEPLKT]  IMOCOTIK)
unodoylouiky)  topoypagia  (peripheral  Quantitive  Computed

Tomography — pQCT) yia HETprjoelg oV nePoxr) tou aviPpaxiov. Auvtr
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£xel BeEATIOOEl KAta MOAU ®G MPOG 1A HEWOVEKTINHATA NG MPONYOUHEVNS

KAl yU auto e10£pXeTal KAONHEPIVA MEPIOOOTEPO OTNV KAVIKI] MPAKTIKI).
Me tov afovikd topoypa@o o omnoiog avaPabpietar pe €dko

npoypappa (software) kair £d1ko6 opoiepa Padpovonnong, perpdtrat o

OYKOG KAl I MEPLEKTIKOINTA TOU oroviuAou oe dalata. Ot KaAutepeg

MEPLOXEG PETPNONG £ival o HeUTEPOG KA O TPITOG 00PUIKOG ortovbudog. H

REB0BOG autr) uneptepel oe oxéon e v PEBodo tng pETpNong He S

PWTOVIAKI] Arnoppo@non o600 a@opd IV EMAEKTKOINTA TOU OnHEeiou

pEtpnong Ing ooukng mnukvowntag. Andadn pnopouv va PpeBouv

enakpag ot id1eg MePLoxXeg evBLaPEPOVTIOG Ot £€va ATOHO €AV XPEIAOTET
va enavaAnebouv ot perprioelg. H 11€60d6og autr) napéxet moAu kaln
axkpiffela 600 a@opd TNV eVIOIMOUKOUNTAa aAAd UOIEPEl G MPOG TNV

HAKPOOKOIUKOTNTA NG HETPNONS.

H pétpnon enopéveg tng ootikng nukvotntag He aSoviko TopHoypa®o
npooeyyietat pe 3 Hra@opetikoug IpOnoug.

1. Me k6 a§oviko topoypago kat xpnon nnyng... I — 125 perpdrat
N oouUKIn HAala tng onoyymdoug ouciag ToU KAT® THNHATOG INg
Kepkidag.

2. Me ouvnBn alovikd topoypa@o 1nou @épel €101KO npoypappa
(software) perpatat o (02 — 03) oog. oriovVOUAOG yla ToV OYKO KAl Vv
MEPLEKTIKOTNTA O AAQTa KAl

3. Me ouvnOn afovikdé topoypago kat pe xpron nnyng pHe duo
EVEPYELEG yivETAL 1] HETPNOT) NG O0T. pafag otn onovdéuAikr) otnAn.

3.7.1 Zuykpion uebodbou afouvikri¢ rouoypagiag — DEXA (AwmAn powrtoviakn
anoppopnon axuvofodiag— X -)

H 1é6060og pépnong tng O0TIKIG MUKVOINTAG HE SUTAL QOTOVIAKID)
anoppognony (DEXA) oe oxéon pe v pébobo pe v adovikr
ToHoypa@ia napouctalel oxetukd my ida akpifera.

Ooo agopd 1tV €xOeon Ttou €§etalOHEVOU I UMOAOYIOTIKI)
topoypagia emPapuvel toudaxiotov 20 @Qopeg neplocdtepo To Hepa tou

aoBevry oe oxéon pe v PEBodo ng SrAng potoviakng anoppod@nong.
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Béfawa 1o koot0g £§étaong ywa inv afovikr] topoypa@ia eivat
toudaxiotov 20 @opég peyaAdltepo art’ ot pe v peBodo tng dunArng
pwioviakng anoppodé@nong. O pubnodg anwieag ng onoyyndoug ovaoiag
givat nmoAAaridaolog and tov pubpd anwAewag tng @Aowwdoug ouoiag,
EMONEVRS N HEpnon tng HetafoAng g OOUKIG NMUKVOINIAS NG
onoyy®»doug poipag twv orovbuAwy, eival o guaiobnrog deiking yua v
dlyvwon tng apXikng @QAcEng tng ooteonopwons. H unoloylotikr
topoypagia eivat n peéBodog ekeivn pe v ornoia petpape an’ euBeiag
EKAEKTIKA TO OToyywdeg THNHa tng onovbuAlkng otAng, 610t éxoupe
IMOAU KAAI} avAatopikr} £kova. Auto eival 1o peyddo mAeovéKinpa ing

HeBOdoU e tov aovikod topoypa@o oe oxéorn pe v peBodo DEXA.

3.8 Evepyomnoinon Netpoviov

H akp3rig pérpnon ing ooukng pafag HIopei va yivelr He tov
Pocdop1od ToU 0AlKOU aofectiou OU opatog agou 10 99% tou
oAwkoU aofeotiou Bpioketal ota ootd.

Me tnv teEXVIKI] NG VETIPOVIAKNG EVEQYONOINONG £€XOUHE v akpiPr
HETpnon tou oUVOAKOU aofeatiou tou cwpatog. H pérpnon pnopei va
yivelr 0’ éva tnpa tou oepatog 6nwg 1.X. ota Xépla, oo avuPpdaxio, otn
oTtovOUAIKT OTtNAnN 1} 6’ 0AOKANPO 10 cq.

Me v pébodo autr) 1o unod eéraon TUNRPA TOU oPATog £KTiOetat o
Hwa ninyn verpoviov. To aof€otio nou gupioketal 0to oOPA UNO HOPEN
Ca 48, pe v enidpaon wwv verpoviov petarpenetar oe Ca 49. Kata inv
pabievepyr) anopeinorn tou Ca 49 oe Ca 48 perpdrtat pe orvOnplotr) o
pubpnog twv padlevepywv OHlaomacmv Kat €v ouvexeia eKUTPATAlL 1O
OUVOAIKO OO acBeatiou Mou eupioketal oto onpa®.

H nébodog autny éxer 1) 1o ooPapd peovekinpa ng £€kOeong tou
aoBevoug oe akuvoPodia verpoviov kat ev pnopei va enavadapPaverat
Kat 2) anotedei aviukeipevo oudnnong 1o Katd noco 1 pEIpnorn tou
OAlkoU aofectiou TOU OEHATOS €ival 1 KaAUtepn IPOCEYYION, yla

napadewypa wng ooteondpwong, a@ou povo 1 20% TOU OUVOAIKOU
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okeAetoU  eival anoyyndeg o00td kat eivat duvatdv va undapxouv

Sragpopetikoi pubpoil anwAeiag ootou ota d1aEopa HEP TOU OKEAETOU.
Eniong n xpnowyonoinon g eivat NEPLOPLOHEVI) AOY® TOU

danavnpou eformAopou g uywnAng axktuvofoldiag mnou ektibetar o

APP®OTOS KAl AOY® NG MEPLOPIOREVNS KAIVIKAG epnepiag®.

3.9 M£Bobotr peérpnong ootikig pafag pe pn  wovidouoeg

axtivofoldieg

MeBobog e xprjon vneprixov

H pétpnon g oouking nukvountag e 1) XPHon UMEPHX@V yivetatl
HE 2 TEXVIKEG : a) pe ) PETpnorn g taxuvuntag 61adoong twv unepnxwy
Héoa oto oot kat PB) pe w pérpnon ng erPpaduvong OV UNEPNXwv
Kata v dieAevon toug peca and 1o ootod.

Katd v npotn texvikr BemprnBnke 1kavonounukr n HEPnon oty
neploxn ing eryovatidbag kab’ 6cov avadoywka n dopr tng eivatr opowa
He ) Sopn v orovéuAwv. Ot CUYKPIUIKEG HEAELEG TV HEIPNOEDV NG
nebodbou pe wg pepnoelg  pe  ovifouoeg  aktvoPodieg  eivai
IKAVOMOUNTIKEG.

Kata ) 8eutepn texvikn g erukpateotepn O€on npoupnbnke to
o010 ng nrépvag. O€on mnou enmtAéyetar kat pe v pérpnon SPA
(novoxpwpaukn Oéopn @otovinv). Me Bdon tg pedéteg nmou €ywvav
oXeUKA pe auty ) pEBodbo napatnpndnke ot ot tpeg nou efayoviat
Sragati{ouv neplocodTEPO ava@opikd pe ) datapaxn ng nodunag Kat
NG APXITEKTOVIKAGS Sourg tng okidwong tou ootou®h,

H ntépva npoupndnke cav 0pyavo HEIPNONG ylati MEPLEXEL OXEUKA
HeydAn noodinta danepatol ootoU yla 8edopévng €viaon unépPnxous.
Eniong ot mnAsupikég ermpdveleg tng eivat nepinou  eninedeg Kat
napadidnieg. Kata inv didpkela tng pérpnong, to rnodt tonobeteitat péoca
oe boxeio vepou, petalu 6uo nxofoAéwv, v onoiwv n anoéotaon eivat

KaBoplopévn anod 1ov KataoKeUaotn.
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To nodt tonoBeteital endvw oe pa Paon, mapepPardoviag mioew Kat
KAt anod 1o nodt aplOpd nmAacukeov @UAAGV, £I0t QOTE O KEVIPLKOG
afovag tou nNxofoAéa va rnepvd ano 10 KEVIPO NG IMEPVAG.

O évag nxofodéag Aettoupyel ©G MOUNOG UMEPNXWV KAl 0 AAAOG WG
6éxtng. H kdaOe pérpnon Srapkei pepikd Aentd g opag.

ITap’ 6An v gukoAia nou napexetl n PEB0dHOG, UNAPXOUV OpLoHEVA
HElOVEKTNIATA ONWG :

1. H aotdBeia tou onparog v UnePnxwv.
2. H nowmua twou vepol mnou Xxpnowgonoleitat 600 a@opd v

SraAutotnta tou agpa péoa otnyv pafa tou vepou.

3. H akpifng rwomobewmon wg nrepvag ya va efao@aldilerar )

enavaAnyiuotna v HETproeave.

Tédog, n xpnon tou [Mupnvikou Mayvnuxkou Zuvtoviopou (Nuclear
Magnetic Resonance - NMR) ywa v ooteonopwon ppiokerat
MEPLOCOTEPO O €PEUVNTIKO 0TAd10 Katl 6ev HIopoUpe va avag@epouple

oToXeld.

3.10 ITowotikEég napapérpol pEGOSwv 00TIKIIG MUKVORETPiag

INapAyovieg MOV ennE£alouv TNV PETPNOT} OCTLKIG NMUKVOTHTAS

Iapadyovteg nov efaptwviar and tov acBevr;
e Unapén ounv Uno PEAETN MEPIOXT :
EK@QUALCTIKQV AAAOIO0E®Y
AMOTITAVOCERV (I1.X. KOWAIAKIG Aoptng)
KATaypatov
OKOAI®ONG
padieveépyelag ano nmponynBév ormuvenpoypaenpa

MOCOTNTOS CIOIXEIWV HIE HEYAAO ATOHIKO aplOpo (r.x. Xpuoog, Baptlo k.a)

[Tapayovieg nmovu e§aptovral anod 1ov XePLotr| ©G Pog Tov acBevr) :
- 0pBr) tonoBeInon U
- arwnoia tou acBevr) kata vy Sidpkreia g e§étaong
- duvartonta avayvopiong v atopikev onHEiROv avapopag

e  KaAn yvoor Tou AoyloptkoU (software) tou nAeKTpoviKoU UMoAoyiotn
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*  0WOTI) TONOBEINON TV neploxXav evdlagepoviog (Region of Interest — ROI)

e  51a@opol XEIPIOTEG

TMapdyovieg nou e§aprovial anod 1o pnxavnpa crAnpuvon g 8€oung
e TIPOKATAPKIIKOG £AEYyX0G Kal pUBRION pPnXavipatog aro v Kataokeudaotpla
€1aipeia, oto €pyoaTacio
e  KaOnueplvOG TMOIOTIKOG £AEYXOG RNXAVAHATOS HE TNV XPENHON OHOI®HATOS
(phantom) mou npoo@épetal and vV KATAOKEUAOTIPW €TAlPeEia 1 ano AadAn

nnyn (n.x. European phantom).

3.11 Axpifela petpnoewv — F'evika

Ma va unaper n anartovpevn akpiffela oug HEIPoelg yua tov
HETEMELTA UMOAOYIOHO G OOTIKIG MUKVOTNtag npénet va vnofabpnorovv
01 KUP10TEPOL and ToUS NMAPAYOVIEG MOU UNMEICEPXOVIAL KAl CUVEIGPEPOUV
apvnuka oty axkpifela wv perprioeov. AAdot ar’ autoug eivat
BpaxunpdOeorior kar dAAor pakpornpobeopion.

Ot napayovteg Iou UMelcEPXoviatl eivat :

ITAPAI'ONTEZX [10Y E2YNEIE®PEPOYN APNHTIKA YTHN AKPIBEIA TQN
METPHZXEQN :

1. To gawopevo ng okAnpuvong g deoung.

2. H noAuxpopauxkotnta tng d¢opng.

3. H oxebalopevn akuvofoAia.

4. Ot octauoukég Siakupavoelg tng napaywyng tng X- axktuvofoliag,

ano Vv akKuvoAoylkn Auxvia.

o

H ynpavorn tou ouotpatog 1oV aviXveutov.

H yrpavorn tng akuvoAoyikng Auxviag.

IMa va eAéyxetal n enavaAnnukotna Kat n akpifeia v petpnoewyv
O6a npénel kabe nuépa npwv v €vap§n wwv e§etaocewyv, va torobeteitat
el01IKO olo0impa pe yveotn) OOUKI) MUKVOINIA KAl va eKupatat 1o
anotéAeo|la g HEPNong.

Eav 6ev unapxelr opoiopa Hpnopolv va napackeuaotouv o€
gpyaomplo  xnueiag OwAuvpata ofigwogopikou kadiou (K2HPO4),
YVQROTIS OUYKEVIPOOTGP.
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Ke@aAato 4°

4.1 AAAeg pEBobotl petpnong ootiking padag - Biowia ootwv

Me autr) EKTIHOUV O1 ylatpoli Ti§ Hop@oAoYIkeES netaoAég otn Sopn
10v ootwv. Ilapouoialer Suokodieg, epappoletal oe Alya tatpika Kevipa
povo. H andn otodoyikn e§€taon twv oot®v, Hropei va oupuniAnpeOel pe
avtopadloypagia, pikpopadloypagia kar SHUVAHIKL HOPEOIOINOCI ToUu
ootou. H pérpnon ing ooukng padag pe tn peBodo autry napouoialet
duokoldieg 6101 o0 apiBpog ooteoPfAactav  Kat ooteokAaotav  Oev
npounoBétel navwa v avadoyn OSpaoctnpidinta Toug ylati unapxet
Sragopetikny Hragoporoinon ava povada kuttapwv. Yrnapxouv kat

Srag@opég 10todoyIkng VPG avaloya pe v neptoxr) Anyng Broyiag.
4.2 Iooluylo aofeotiou

Eivat n pérpnon tng npoécAnyng tou acfectiou (He Vv 1po@r)) Kat
g anofoAng autou pe 1§ anekkpioelg (ovpa, dpautag, kompava). Autr
givat nadia peBodog yia v €peuva 1wV HETABOAIKOV NMabnoswv 1tV
00TWV.

'Etot npoodiopiletat av €éva atopo xavel 11 katakpatei aoeotio Kat
EMONEVES €AaTt@vETal 1] au§averal n ootk tou palfa. H pérpnon eivat
nodudanavr, xpovofopa, anattei e§ebikevorn, n mbavointa twv Aabov

givat peyairn, XpnotHonoteital 08 OPLOREVES 1OVO MEPUTIOOELS.

4.3 Kwvnuxkn padievepyou aofeotiou

H 1né6odog autn Paociletal otn xopriynon padievepyou aoPeotiou (Ca
— 45 1 Ca - 47) 1 Sr — 85, 10 ornoio €xel nMapojiola CUUIEPLPOPA HE
gkeivry tou aofeotiou. To xopnyoupevo padloicotorno avaptyvuetatl pe 1o
evboyevég otaBepd aoPéotio kat akodouBei v ibla toxn pe avto. Etot
petpovIag tnv e181Kr] evépyela o0 aipa, ota ovpa Kai ota Korpava,
Hropei va urnodoylofei 1o rmooootd Ing KATAKPAInong tou ota ootd.

Baowkn) napadoxr) g pnebodou aving eivar Ot 10 100TOMO IOV
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arofadAetat  eivat  exkeivo 1nou  Hev  €xet mnpooAn@Bei anod ta
veooxnuaudopeva 1 oxt. Yapxouv OHwG KAt AAAa HEOVEKTINpAta Ing
pebobou, onwg eivat 0 CUVUNOAOYIONOG TV evanobéocewv aoPfeotiou ota
paldaka popla, n aduvapia ng ya adlormota anoteAéouata o€ TOIKEG
nabnoeig Tou OKEAETOU 1) AKONA Kal 08 YEVIKEG, ONKGS I.X. I paxitda, n
ooteopladakia (aduvapia Siaxwplopou petadu opyavikng Kat avopyavng

@aong) Kat n véoog tou Paget (taxug oouxog petafoAionog)®h.

4.4 OAOCWOHN OKEAELTIKI) RPOCGANYPI] SLPWOEPOVIRDV

Ot Fogelman 1o 1978 nigpiéypaypav pua anin kat avoduvn nébodo
MOU EMUTPENEL TNV EKTNNOT TOU OKEAETIKOU HeTaBoA10110U 0 avOpIoug
in vivo. H puebobog autny ounpifetal oty 1mooouKkn PEIPNorn Ing
OKEAETIKIG MPOCANYNG TV ouvdedepévav pe Te...- 99mm S1pwo@ovik®v
xprnoponowviag oAdowpo petpnin) aktvofoldiag (whole body counter).
Ady® TO0U UYPnNAOU KOOTOUG TWV HETPNIOV autewv n pebodog apyotepa
pororoOnke  Kat  Xpnowporiotdnke  y-camera e ArokAivovia
kateuBuvinpa. H texvikn auvi) Bewpeitar andr), akpirig kat akivdéuvn.
[Mapoda auta, Opwg, oug HETPNOELS NG OKEAEUKIG MPOCANYNG, £KTOG
and v ooteofAacukr), oupneplAapPaverat Kair 1 OOTEOKAACTUIKI)
dpaoctnpiotnta. To yeyovog autd oe cuvbuaopo pe v aduvapia ng
nebodou va daxmpioel 10 cuprayeg and 1o Onoyyndeg 00td, arotedei

MEPLOPIOHO O Xpriowonoinorn tng pebodou oe supeia kAipaka®.

4.5 Broxnuikoi OOTiIKOL AEIKTIEG

O ooukog petafodiopdg xapakinpiletar and duo avribeteg
Spaotnpiotnteg, vV 00UKI MAPAy®yn ano toug ooteofAdoteg Kat nv
OOTUIKI] anoppo@non and toug ooteokAdoteg. Puolodoyikd undpxetl pua
wopportia petalu twv duo autev Asttoupylwv rou datapdoostal ota
neploootepa  HetaPfoAika voonpala tewv ootwv, edikotepa 6 oy
00TEOTIOPWOT).

H &watapaxn auty tou ooukou petafoAiopiou eivar duvatdov va

eAeyxOei e 10UG Proxnuikoug ootikoug deikteg. Onwg @aivetar oy
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£IKOVaA unapxouv Ploxnuikoi ootikoi Oeikteg mou oxetifoviar pe v
ooteofAactikny Asttoupyia Kat AAAol OXET{ovial HE TNV OOTEOKAQOTIKI)
dpaotnpiotnta.

H xprjon tev deiktov eivarl emPondnukog ya v adloddéynon 6Awv
v dAAwev dSayveoukov dedopévev yla v évapln evog Bepaneutikou
oXnpatog

To Boye turnover eivatl 1o kKAdopa tou ootou nou avukaBiotatat oe
OPLOPEVO XPOVIKO draotnja.

O Aeikteg Boye turnover a@opouv tou Aegikieg oxnuatiopou Kat

0Ug Oeikteg anoppd@NONg tng OOUKIG UAnRg Onwg @aiverar and Ttov

nivaxka

A£iKTEG OXNPATIOROU Agixteg anoppopnong
OoteokaAoivn opoU Y&pofurnpodivn ovupav
OAKL aAkaAikn googatdon OAkn 6eoofurtuptdoldivn
Carboxyterminal nponentidlo tou | EAetBepn nmupdivoldivn

npoxaioyovou I tou opou (PICP) - RIA

N - terminal nponentiblo  tou | EAeUBepn Heocournupt

npokaAAoyoévou I tou opou (PINP) — RIA

Urinary collagen type 1 N-telopeptide
(NTx) E

Urinary collagen type 1 N- telopeptide
(CTx, also as Cross.Laps) ELISA

Serum carboxyterminal type I collagen

OITIKH IIAPATOT'H OETIKH AITOPPO$HIH

(BONE FORMATION) (BONE RESORPTION)
Aipa: Aipa :
+ AAKQAIKI] @OO@ATACT) AVOEKTIKO 010 TIPUYIKO dAag xAdopa
(oAkr) Kat 0OTIKO KAGoHA) o€ivng pwogataong
+ OoteokAaoivn (Tartrate — Resistant Acid Phosphatase)
IMpokoAAayovo 1 EAevBepo y - kapBofuyloutapiko ofu
OoteoveKrivn e Oupa
Oupa : + OMAkn kat OSuaxeopevp OH -
Mn &waxeopevn OH - P P/Kpeatvivn
(Non — Dialyzable OH - P) (Total and Diazylable OH - P/Cr)

+ AoBéotio / Kpeatwvivn
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napayoya nupidviou :
Y&pofuAuouAnupidivodivn
AuouAnupi8ivoAivn

TAukrooibeg tng ubpofuiuoivng
-yaAdaktoouAudpouAuaivn
yAurooudyaAaktooudubpofuAuoivn
CrossLaps TM

OH - P = ubpogunpoAivn

+ O1 Mo cuXva XPNOIHIOMOIOVHEVOL OTNV KAVIKN npdén

- Kata npotipnon oe npoivo deiypa oVpev 20p0U... HETG anod oAovuktila vrioteia

Ot Christiansen kat ouv (1977, 1987, 1990), npoonaBaviag va
kaBopiocouv 10V npoPAerniopevo €jolo0 puBbLO NG HETEPNNVONMAUCIAKNAG
OOUKI)G anoiewag, oOpwoav padnpaukoug TUMOUG OTOUG  OIMOioUg
ouvbudlovtat ot Poxnuikoi  oouxkoi deikteg pe w  Pacika
avOpWIMoPETPIKA otoxeia (Uywog, Papog) Kat v nAwkia tng aobevoug.
L0V MePLOoOTEPO YVOOTO TUMO XPNOIHOIOouUvVIial oav BloXnHIKol 00TIKOl
BeiKteg 1 OAKI AAKAAIKN (P®O@ATAOCI] KAl I OOTEOKAATIVI] TOU 0poU
(beikteg ooukng napaywyng) Kat o Adoyog aoPeotiou / Kpeatuvivng Kat
udpodunpodivng / kpeatvivng oupwv dwpou vijotewng (OeiKTEG 00OUIKIG
anoppo@nong)®.

O Winog autog He v npoodrKn tou Uyoug, Bapoug Kat nAikiag g
HETEPHUNVOMAUOIAKNG  yuvaikag €Xel  evoopnatwbei oe  €va ando
NAeKIpovikO urnodoywotny (Osteotrend). O pabnpaukog autdg TUInog
HIopei eniong va cuvdbuaoBei Hie ) PETPNON G OOTUKING MUKVOTNTAG TOU
MEPLPEPIKOU  AKpou  1r)g  Kepkidag (Osteometer, DTX - 100).
Xpnowonowwviag tov turno auto (Lyritis kat ouv 1992) Bpnkape ot to
33% twv Aueca HETEPHNVOMAUCIAK®OV YUVAIK@V €ival atopa taxeiag
OOTIKNG dANMMAEIAS Kal MPEMEL va avipetenifoviat npoAnmnuka He
oloTpoyova 1 KaAottovivn.

H xpnon tou ostreotrend anod tov KAIVIKO ylatpo pnopet eniong va
BonBricer onuavuka oty anoteAeopauxkointa ng Bepaneiag o€

HETAEHHNVOITAUOIAKEG YUVAIKEG H1€ TAXEla OOTIKI) ANMAEWA.
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BloXnjtKoi S£iKTEG OOTIKIG NAPAYWYIS — AVAAuTiKaG

A) AARaAKD @eogataon sivat udpoddon tou 0PBOPROPOPIKOU ECTEPOU
ne 6paon oe aAkadikdé PH. H oAikr) AAKAAIKN @eO@Ataorn npoepxetat
ano nrap, ootda, &viepo KAn.) Bacika and fnnap kat ootda. Eivat o ruo
ouvnOng Oeiking ooukng napayoyns. Eivar 6uokoAn n epunveia wng
avénuevng A.P. S16m extog ano v avénuévn ooteoBAactikr) Asttoupyia
vnodndovel dwatapaxry nnaukng Aewouvpyiag. Tivetar pérpnon v
woeviupiwv  A.d. pe v pébBodo nAekrpo@odpnong. Enuepa
XPNOH0oovviatl yua uyv HEIPnon g Kat HOVOKA®VIKA avilioouata.

B) Ooteokaloivny 0opoU eival Hia PIKPnN YU KOAAQyoVIKI) MPKTEIVN
€101KN yua tov ootitn 1010 Kat v odovtivn 1€ adleUKPiviotn AEITOUPYIKT)
onpaocia. ZuvtiBetat and toug ooteofAdaocteg, €va HIKPO IMOCOOTO
KUuKAo@opei oto aipa kat perpietar pe padioicotorukég pebBodoug n
HOVOKA®VIKA KAl MOAUKA@VIKA avuoopata. H ooteokaldoivny anarttei
Burtapivn K yia va ouvieBei kat eivar évag kKadog deiktng ng
ooteofAacukng Aettoupyiag. Avixvevgtat otov opO e guaiocOnta
avudpaotrpra.

I Ientidia npokoAAayovou. Xin ouvBeon tou KoAAdayovou turou I
artedevBepovovial @ apvika - kat  kapPofoAikd akpa  twou
MPOKOAAQYOVOU KAl KUKAO@QOPOUV OT0 aijla Ornou Kat Herpaviat.

Ta nentidia avtd napayoviar oe peyadeg noocointeg. IToAu Aiyo
oxetiovtal pe Vv aAKAAIKI @OOEATAcT] KAt ooteoKaAoivn aAAd kat ug
netaBoAég g OOTIKNG AnMAEIQg.

Autr) n pewwpevn evawodnoia avtov tou deiktn opeidetal rmbava ot
dagopetikn déopevon v nenudiov tou npokaddoyovou oto nrap. H

KALVIKI] EQAPHOYI] TOU £ival MEPLOPIOHEVT).

Bloxnpuixkoi Aeikteg OOTIKNG ANOppOPNoNS - AVaAutTika
1. AogBéonio ovpov

Eivat onuavuko ywa 1o aoféotio tou opyaviopou. H mpoécAnyn
YIVETAl e TG TPOPES Kal ennpedadel v aneKKplor) tou ano ta ovpa. Ta
NMPE®IVa ovpa VNOoTERS AVIAVAKAOUV KAAUTEPA TOV OOUIKO HeTaBoAiono.

To aoféouo oUpwv vnotewg Oivel dra@opetkég mAnpo@opieg and 1o
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aoféotio oUpwv 24/®POU 10 Oroio Hag MANEOEPOPEL yla IV EVIEPIKN
anoppd@non 1ou acBeotiou. Arattovviat Kat ot 2 £§etaoeg’.

AcBéotio 24mpov Acféotio 2mpov

- = Anoppogodpevo and 10 ACa gviepo acfectio
Kpeatwvivn ovpov 2dmpov  Kpeativivn 2 wpov

2. YbpolumpoAivny ovpwv

Aev eival 161k ywa 1a ootd e€€taorn yuati 10 50% tou kKoAAayodvou
UnAapxet 16vo oto okeAerd. To KoAAayovo rnepiexel 13% udpodunpolivn n
oroia otV ooukr) arnodopunon anoffdAdetar kata 10% oav akepato
poplo udpofunpodivng anod ta ovpa onou kat perpatat. To ardo 5%
KOAAayovo [pioketat ota padaka popwa, perafoldiferar apya. O
Broxnuikog deiking napouoiadel pikpn evawobnoia, e§akoAoubei onpepa

va eivat oroudaiog.

3. T'Aukooibia — udpouAuaivn oupwv
Eivat napegpgepeg pe v udpofunpodivny apivodu nou nepiExerat
oto koAAayovo. MetrpiEtat ota oupa kat Bewpeitat KaAog deiKInNg ooTIKNG

anoppoenong.

4. AvOekuKI) ot0 TPUYIKO 08U 0O&1vn (p(oocpatdof]

H 6§ivn pwogataon undpxel ota o0td KAt otoug HAaAakoug 1otovg.
Onwg otnv aAkaAikn xpeladetal H1axPIopog TV 100eVQUHGOV g OF
1POMO WOte va rpoodloptodei 1o ootko kKAaopa. To ootikd kKAdopa 6§ivng

PEOPATAONS E£KKpPivetal anod toug ooteokAdaoteg. H kAwvikn onuaocia

[EPLOPIOHIEVT).

5. Hupibodivn oUpwv

H rnupubodivy kat n Oeoofurnupidbodivn) eivar wanuata tou
Siaononevou koAdayovou. AgBovouv otn BgpgAda ouoia tou ootou Kat
10U x6vdpou. H oxeon deooSunupibodivn — npog nupidodivn otn Bepédia
ouoia Tou avBporuvou ootou eivat 2/3. Meta tnv 6iadduon tng BepéAiag
ouoiag and toug ooteokAdoteg n nuptdodivn kar n deoofuntupibodivn
aroffadAovral ota ovpa xwpig petaPodn. Enopnéveg kat ot duo ouvoieg

gival BEIKTEG OOTIKNG AMOPPOPNONG
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6. Awaotaupouueva tedonentidia ovupwv tou koAdayovou tunou [

Néot beikteg ta Owaotaupoupeva nentiba g nupibodivng oto
ApIVIKO AKpo tou KoAayovou turou I ota ovpa (NTx). Ot tipég (NTX) wwv
oUpwv aufavovial CNUAavilka HETA Vv €PUNVONnauon otg yuvaikeg Kat

otoug avdpeg napapévouv otabepa.

KAVIKEG EQPAPHOYES TOV BLOXNHIKOV OCTIKAOV SEIKTOV

O1 Broxnuikoi ooukoi deikteg eivat WOwaitepa xprjoypot otn didyveon
KAl v napakoAoudnon toco g npeonabovs ooteonopwong, 600 Kat
mg OdeuteporaBoug ooteonopwong. Meta v epunvornauvon ot
Broxnuikoi deikteg PonBouv otn diakplon petadu taxeiag kat Bpadeiag
OCTIKIG AM®ALAg, KAl eronpaivouv tnv avaykn £vapdng Oepaneiag
Unokatdotaong He oworpoyova 1) ) xopnynorn kalottovivng. Emiong, oe
atopa nou unofdAdovial oe Oepaneia yia £yKATECUHEVI] OOTEOIOPWOT),
ot Boxnpikoi oouxoi Oeikteg xpnowpevouv otov  KaBoplopo tou
OepaneuTIKOU OXINPATOG KAl TOV £AEYXO TG AIMOTEAEOHATIKONTAG TOU.
Tédog, oe mneputiwoelg deuteporntaboug ooteonopwong, ot Proxnuikoi
ootiKol Oeikteg XPNOIPIEUOUV OTOV €AEYXO TOU OCTIKOU petafoAiopou,
e1dkoOTEPa o nabnoeig mnou ouvodevovialr arod 10 @EAWVOHUEVO TG
anoouleuéng twv ooteoBAactmv ano TG ooteokAdaoteg (r.x. Bgpaneia pe

Kopukootepoe1dr))?.

4.5.1 Addeg efetdoeig mou anaitovviar 0 MEPINIOOY] TOU UTONTEVOUAOTE

Sevteponadry ooteomopwonsa :

F'evikn aipatog :

AoBéotio oUpwv :

XNUiKO npo@iA :

T4

HAextpo@odpnon npoieivov
P.T.H.

Kopt{oAn oupwv
MetafoAitng tng Butapivng D.
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KeeaAawo 5°

5.1 O¢pancia tng ooteonopwong - Fevika

1. AlMAdaym tou tporou {wr¢
O1 aoBeveig pe PIKPL €S PEIPLA HEIwOT) NG 00UIKNAG pafag (tipég T-

pewadu — 1,0 kat —2,5) nou dev £xouv unootei kKatdypata Oa npenet va

AaBouv yevikég obnyieg yia napdyovieg tng {®ng 1oug, ONwG 10 KANvVIiopa

(brakomt)), o owodnveupa (reploplopog oe < 15 povadeg / efdonada yua

yuvaikeg), 10 aofléotio tv pogwuv (otoxog ta 1500 mg nuepnoing) kai

NV AOKNon (YURVAOUKT)).

2.  A0pOwon dAAwv voowv uniepBupeoeibiopiov
Ze aoleveig pne peyadutepn HEI®ON g OCTIKIG Mukvotntag (uur T

-2,5 krat kaw) Oa mnpéner va eetalerar n  xopnynon €181Kng

Pappaxkevtikng Bepaneiag.

3. Eneidn] katd v ooteonopmorn UMAPXEl ITOCOTIKI) KAl TTOI0TIKI)
HetaPoAr) TV 00TV 0 AVIIKEINEVIKOG Oepaneutikdg otoxog dev eivat
Hovo avdnon g oouKIG MUKvOINTag adda kKat n avfnon ng
HNXQVIKIG avioxXng v ootwv agou ar’ aut)v eaptdtar n
en@Aavion naboAoylKev KAataypatoy.

H xoprjynon evog oxnuatog @appdkev npenet va Paocifetat a) oug
YVQOTEG 1810TNTEG TRV PAPHAK®V IMOU a@opouV OtV OOTIKI) MUKVOTNTA
Kat tov petafoAiono touv acPeotiou, B) oty eSatopikevon g 6ong Kai
omv guaodnoia TOU AtOPoU OV EUQPAVION] MAPEVEPYEIQV, Y) OIS
aAAnAerdpaoceig pe aAda gappaka, §) otg uylevodiaitnukeg ouvnOeieg.
IToAAEG (OpPEG Ol OO0TEONOPWIKOL aoBeveig Hev cupPpOPPEVOVIAL HE T
ANYnN @apHAaKeV a) Aoyw €AANOUG eVNIEPKOTS Toug and tov Ogpdarovia
1atpo yia apeca anotedéopara ano v Begpaneia, B) Adyn 1ou @éBoL TV
MAPEVEPYEIDV, V) AOY® ANYNg Kat AAA@V @APHAK®V AAADV VOOIIHATROV.

ZuvnBeg ta dropa pe ooteonopworn MPEnel va napakodouvbouviai
ano tov 1atpd o€ TaKIa XPOoVviKa dractrjpata Kat ¢’ 6oov
1. éxer tekunpBei o pubog anwielag NG OCTIKIG MUKVOTNTAS HE

(akTtvoAoyikeg, Broxnuikeg efetaoeg),
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e€atonikeuBei 1 H6on OV PappAKeV rou o6ia efaptaviat ano v
KAWVIKI] €£1KOVA, TOV £pyactnPlako €Aeyxo Kat g rnapevepyeieg. To
aoféotio g Nuépag kat n Prapivn D 1) ov petaPoditeg tng npernet
va puBpifovrat pe Baon 1o Ca v olpwv 24 /wpou. Eniong yivetat
e€etaon yua BloxnuikoUg o0TIKOUG OeiKTEG.

[MapakodouBeital n anotedeopaukotnta g Bepaneiag, a) KAWIKA
(movog,  KivnukoOtNta, 0OI0PKO,  dapog, Uwog, KUP®OT,
napevepyeieg), B) epyactnplaka pe PEIPNOI OOTIKIG MTUKVOTNTAG Otr)
Z.Z. 1] OT0 1OXi0 I] KAl TV 2 MEPIOXMOV HE EMAVAANITUKO €AEyXO
Bloxnuikav ooukav deiktav edka oOtav xopnyeitat Burapivn D,
£¢Adeyxog Ca ota oupa 24 /wpou ava 6/unvo.

[MapepPaiver o ylatpdg otig EMMNAOKEG NG 00TEONOPWOTG I.X. O £va
Kartaypa (akwnuoroinon tou aocBevoug) KAt TPOroIolel v
OCTEOMOPWILKI] aywyn He MPooOnkn dAAwv @appdkov r)... adlayrn
otav o aoBevr)g naipvel (KUTIApOoTatikda, KopTi{ovr), avilerAnnika

K.a @appuaka).

Ta @dppaka NOU XPNOoLHONMOOUVIAl yida TNV NPOoAnyn xKat

Ocpaneia tng ooTEONOPWONS

Ta @appaka nou Xpnotgorioouviatl yua v npoAnyn kai Ogpaneia

NG O0TEONOPWONG.

Zupgova pe tov I'. Aupitn ta eappaka ta§ivopouviat wg e8ng :

1. dappaka nou Hpouv otig 00TEOKAAOTESG (AVIIOOTEOKAQOTIKA PAPHAKA)

a) owotrpoyodva,
) BoAovn,

Y) EKAEKTIKOL TPOMOMOUNTEG TWV UMOOOXEWV TWV O10TPOYOVOV,

8) kaAottovivn,

£) Sripwogovika (endpovarn, adedpovatn, proedbpovatn, napidpovarn),

ot) InpwpAafovn.

2. ddppaka nou 6pouv oToug 00teoBAAoTES (OoTONMAPAY®YLKA)

a) @Boplouxo varplo

B) avaPoAdika otepoeidr).
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3. ®appaka nov cupPdiAouv oto Betiko 100LUYI0 ToU aofeotiou
a) aof}eotio

B) Brapivn D, ot petaBoditeg kat avadoya tng Brrapivng D

y) Oclaoibeg.

4. KUKAIKA OXI)HAta rou TPorortotovuy v OOTIKI] AVAaKATAOKEU
a) Zxnpa ADFR
B) KukAika oxtfjpata xopnynorng Kadotovivng 1 Sipeogovikav

AvaAutuika €xoupe ta e8ng :

5.3 Owtpoyova

H Oepaneia vnokatactaong (0.0.Y.) pe oworpoydova eivatr n mio
anotedeopauikn pEBodog yia tnv npdAnyn ng HETERHNVOITAUCLIAKIG
anoAeiag oouikng pafag. ‘Otav apxioel apEéorg PETA NV €PHINvOnauvor)
npoAapfBavel v ooteonoOp®on Kal HEWWVEL ToV Kivbuvo ep@aviong
Kataypatog tou wxiou. H palowpaivn évag HeUtepng yeviag €KAEKTIKOG
PUOLIOTG TOV O10TPOYOVIKQV UTOOoXE®V, aufavel v 00TIKI MUKvotnta
OT1§ Yuvaikeg xopig v au§avel tautoxpova Kat 1ov Kivbuvo KapKivou tou
evbountpiouv. EmutAéov éxer avagepbei Ottt pewwvel tov  Kivbuvo
£RQPAVIOTG TOU 010TPOYOVOEEAPTOHREVOU KAPKivOU TOU Haotou®.

H oppovikr) Bepaneia vrnokataoctaong (O®Y) pe oworpoyodva eivat n
Oeparneia eKAoyng yua myv npoAnyn g ooteonopworng. Lia otorpoyova
npénet va npootifevial npoyeotayova oe yuvaikeg Pe aképaia prpa ya
va pewbei o kivbuvog kapkivou tou evbounrpiov. To 1oTOPIKO
UMEPTAoT)G, AYYEWAKOU  £YKEPAAIKOU  emeloodiou  Kal  1OXAIHIKIG
rapdlonabeilag Hev anotedei aviévdeln Kalr oy MPAypatikointa, ot
yuvaikeg oe OOY €xouv newpévo Kivbuvo kapdlayyelakr)g, apinplakng
vooou. H O®Y avievbeikvutatl ev yével oe acBeveig pne 1010pikd KapKivou
TOU HAaotoU KAl KApKivou Tou evBOUNIpiou, £Ve UMAPXOUV OToXEia Iou
urnodrnAaovouv 6Tl 0 Kivbuvog yla KapKivo TOU HaotoU HUIopel va eivat
gAdagpwg auvlnuévog oe uyleig yuvaikeg mou Aapfdavouv emi pakpo

XpovikO Saotnpa OOY (> 10 £in). H nponyoupevn @AePfikn Oponfwon



61

givat oxetiky) avievéedn yia OOY. IMToAAég yuvaikeg Hev avéxovrat tnv
O®Y Aoyem napevepyel®v, onwg avdnon tou Papoug, KAtakpatnorn vypwy,
pnvoppayia kat evatodnoia v paoctev. Ta enw@eAn anotedéopata ng
O®Y oe aoBeveilg He £YKATECUNHEVI] OOTEONOPMON KAl Katdypata eivat
Alyotepo ep@avr) O OUYKPION HE QUIEG ITOU 11 XPNOLHOIouV yla
MPOANYI NG ooteonopwong, adda n O®Y 6’ aufroet v ooukn pala
aropa Kait oe aoBeveig HE npoxwpnpéviy vooo apa Oa mnpéner va
ouVvIOTAtal Kat og autn my nepinteorn. H vnokataotaon twv avbpoyovev
evbeikvutal oe avdpeg HE 00TEONOPWON AOyw unoyovadiopou av Kat o

poAog Toug Sev eivatl oagng otoug avdpeg pe 1810mabry ooteonopwon .

5.3.1 TiyBoAovn

Eivat ouvBetik6 avaloyo 1wV yevvrUKQV Otepoeldav oppovav Kat
ouvbuadel 1Ima oloTPOYOVIKI], avOPOYOVIKI] Kal MPOYECTayovikn dpdor.
Xopnyeitat og d6on 2,5 mg nuepnoing Kar KartanoAspa ug datapaxeg
NG PETAgEPUNVOnauong Kat avactéAAet v ootk anwiewa. Ipootatevet

)V OOUIKI] an®A&la Kat 0tav n yuvaika vrnootei @odnkekopr.

5.3.2 ExAeKktikol 1pomomnomn e unoSoXE@U Twv 010TP0YOV®U

Pvootr) nepioootepo eivar n tapopeévn Ornou  Xprolpornoleitat
EUPERS YA TV AVIHEIOINON TV €MAKOAOUBWV TOU KApPKivou Tou
paotwovu. EAdauover kata 30% tov  kivbuvo urnotpormrg  otg
oppovoe§aptOpeveg HOPEPEG KAPKivou Tou paoctou. H onoudaidotepn
napevépyewa eivat n vnepridacia tou evbopuntpiov pe Kivbuvo kapkivo
g pntpag. Emniong vndpxet kivbuvog avantuéng kapkivou tou nnatog.
‘Exel npootatevtikn naviog dpaor ota oota £ve artoPevyetal 0 KQpKivog
ToU paoctou. AAAn ouoia eival emiong n padoiPevn MOU £UPICKETAL OTO

otadlo KAVIKIG €peuvag.
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5.3.3 Kalowrovivn

Eivat éva mnoduveninebo npe 32 auwvoféa kat napdyetar  kat
ekKpivetal anod tov Bupeoedn (kuttapa C). Apdon tng eivat n €Aattwon
TOU aof}ectiou TOu OpPoU — aviaywviotng npog v napabopnovn. H
unaofeoctiaipikn  6paon g Kadottovivng ermtuyxavetat Adyw ng
KAtaotaAtukng 6pdong otoug ooteOKAAOTEG KAl EMOHEVKOG OV AVAOTOA™n
NG OOTIKI)G aroppoenong Kat g aneAeubépwong 10viov acBeotiou .

[Tio yvwotny givat n kadowwovivn coAopou, xopnyeitat evbopuika r
PWVIKA KAl avactédAel v OOUKI darnwAela, aufavel TV OOTIKI)
IMUKVOTNTA, BEATIOVEL TNV APXITEKTOVIKI] TOV O0TOV, HEIWVEL TOV ITOVO.

Eivat eniong oppoéovn mnou 6pa oav veupopetaPifactrig 1
veupoppubniotg. Yroboxeig g €XOuv EVIOMIOIEL OTOV  EYKEPAAO,
Bieyeipel v EKKPLON evBOPEIVAOV Kal £Xel avaAyntikn 6paon Orou autr
BonBa tov yuarpod yua tov oxedraopno pakpoxpovng Oepaneiag. O pivikog
BAevvoyovog gUKOAa anoppo@a Ola@opeg OPLIOVEG Kat areAeubepavel
olya — owyd. Ot 6oog1g tng kaAottovivng rnoikiddouvv oe dHiagopa oxnpuara.
H rAéov anotedeopaukr) 6oon eivat 200 1U (povadeg kabnpuepiva 1) kabe
bevtepn pépa).

[Mapevépyeieg otn xprjon eivat n vavtia, £petog, avopeSia, diappoia,

£€ayrn, eAa@pd unEPtao), ayyeloKIvIJKeS S1atapaxEg.

5.3.4 Apwopovika (BIPHOSPHONATES)

Ta avadoya autd tou MUPOP®OPOPIKOU, Tou nepldapfdavouv v
erudpovartn, ) proedpovarn, v aldevbpovauy kai v napidpovartn,
anoteAouv 11a onpaviikn opada gappAKev Mou Xpnotporioovviat ya
v avupetomorn diatapaxwv 1ou PetafoAiopol t@v 00TV, ONegS £ivat 1
00TEONOPWON Kat 1 vooog Paget, aAAd KAl 1OV OCTIKOV HETACTACE®V artd
Kapkivo. Ta S1peo@OVIKa HEOVOUV NV anoppoPnorn ootoU HECK TWV
O0TEOKAAOI®OV  He  Suagopoug  pnxaviopoug, OtI0Ug  oroioug
neptdapfBavoviat : 1) avactoAn tng avidiag MNPEIOVIiOV 1@V 00TEOKAACTOV,
n Aewoupyia ng omnoiag eivalt anapaimm ywa v dwdAuon tou

udpofuanatitn, 2) peiwon TOU OXNIATICHOU KAl G EVEPYOIOINONS TV
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O00TEOKAQOT®V Kat 3) auvgnon Tou pubpou anontwong
(mpoypappatiopi€évou Kuttapikou Bavatou) twv ooteorkAaotwv. H oxetikn
onpaocia WV HNXaviopev auitev pnopei va dwgéper petafu  wwv
Sapodpwv Swpwopovikwv kar Bev eivar yvwotd av ta Ipia  avila
AnoTEA£0HATA EMNTUYXAVOVIAL HEO® KOWNG poplakng odou. H peiwon tng
OCTIKI|G AMOPPOPNONG £XE1 WS AMOTEAECHA PIKPI] aAAd cagn audnorn tng
oouknlg pafag oe aoBeveig pe ooteonopwor), agou n Hpdon v
ooteofBAaoctov Sev rnapeprnodiletar. e aoBeveig pe voco tou Paget
(kataotaon 1ou  xapaktpiletat  ard®  aulnpévry OOTEOKAQOTIKI
Spaotmpotnta) ta SPOOPOVIKA E€nMAvVA@EPOUV OTO  (PUOLOAOYIKO TOV
pubno avadbiapopewong tou ootou. H Oegpancia pe Sipwopovika €xel
avagepBei on pewdvel myv rmbavotnta Kataypatog tooo oe acbeveig pe
ooteonopwor; 6co kat oe aobeveig pe vooo tou Paget. EmumA¢ov ta
Sipwopovika €xer PBpebei 6 pewvouv Tov aplOpd TV OCTIKGV KAl
OMAQXVIK@V HETAOTACE®V Ot a0DEVEIG PNE KAPKivo Tou pactous.

H namdpovawn xopnyeitat evbogAePing. OAa ta urnolouna
Spwopovika eival dpactuika kat 6tav xopnyouviatl anod 1o orOpa av Kat
aroppo@atat Atyotepo ano 1o €va HEkato ing xopnyoupevng doong. H
tautoxpovry Anyn tpogng napepnodifel ng amoppodé@non toug. Ta
Srpwogpovika Ba npéner va AapPavoviat pali pe €va rp Huo notrpla vepod
KAl TOUAAX10TOV Jla @pa Iptv 10 npoyeupa. Anopakpuvovial yprjyopa
ano v KukAogopia, Kupiwg ywati deopevoviat and v vdpouanatitn
TV 00TOV. A@oU deopeuboUv €101 0Ta 00TA AMOHAKPUVOVIAl TEAIKA anod
auta péoa oe daompa pnvev rn £wwv. H anékkplor] toug arnd to copa
yivETal povo pEo® VePPLKIg Kabapong kat 6ev Oa rpéret va xopnyouviat
oe aoBeveig pe ooPfapn dwatapaxr) Ing vePPIKNg Agttoupyiag.

AvembBuunteg evépyeieg : Ileptdapfavouv Suappola, vauvtia kat
KoWlaka adyn. H alevbpovarn, n eudpovatn kai np proedpovatn £xouv
OUOXETIOTEL PE €AKI) TOU ol0o@payou. H euibpovatn eivatl to poévo gappako
auing 1Ing Kainyopiag, I OUVEXIG KAl HAKPoXpdvia XOprynorn Ttou

OIMOIOU UIoPEl va IPOoKAAECEL 00TEOHAAAKIA.
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5.3.5 ImpipAafiovn

Eivat ouvbeuko @Aafwvoeldeg mnapaywyo, Opa oOtov  00UIKO
petafodiopd. H Opdaon g aokeitat otov ooteokAaotn, €tol eivat
AVIOOTEOKAQOTIKA (PAPHAKO, Mpoo@ata £xel dexBei o1l £xel dieyepukr)
8paon kat otoug ooteoAaoteg.

Xopnyeitat and 1w owopa (600mg nuepnoing) oty  apeon
Heteppnvonavowakn anwieta. H anoppoéepnon eivatr xapnArn anodé 1o

gviepo yU autd xpetadoviat uypnieg e€atopikeupeveg H0oetg.

5.4 Pappaxa nou Spouv otoug ooteofAacteg (ooTEOAPAYWDYLIKA)

A. ®Boprouxo Nartpio (NaF). I[Tapouoialer £81kr Sieyepuxkrn Spaon
otoug ooteoffAdoteg Kal enopEveg otnv ootéwor). ITpokalel auv§non g
ootkng pafag kata 30% aAAda to Oepaneutikod eUpPog eivatl otevd eneldr)
10 OOP1O0 €UVOEL MAEKTO OOTO HE HEWHEV pnxavikn avroxn. Efattiag
autou o pdAog tou givat ap@lieyopevog. H nueprjowa 66on NaF eivar 50
- 70mg kabnuepva ano to otépa padi pe xopryynorn aofeotiou.
IMapevepyeleg Otav xopnyeital yla Heyado Xpoviko diaotnpa eivat ano to
YQAOTPEVIEPIKO Kal £rUdeivaon TV MOVEOV OtV UnepopuPla MePLOXI) 1ou

oPelA£TAl OTOV OOUKO HETABOALONO.

5.4.1 AvaBoAwka otepoedn

Ta avbpoydéva kat ta avafBodika otepoeidry Xpnotiponolovvial yua
Vv Oepaneia tng ooteonodpwong £d6® kat 50 xpodévia. Eivail oucieg rnou
ovopaoBnkav avaBodikd otepoedn kat £d6w nepdapfavoviar kat ot
avdpoyoveg opuodveg, drakpivoviat avadoya pe v npoodBnkn ot O£on
17 tou popiou ng oe 2 Katnyopieg.
1. Ta 17 - a - aAkaAwpéva napayoya twv avafoAikev (edw avrkouv
o1 ouoieg otevo{oAOAn, ofupeboAdvn).
2. Ta 17 - B - eoteponoinpéva napayewya He t vavdépodovn kat v
teotootepdvr). Apouv rubava péoa and TOug UNodoxeig Twv

avbpoyovwv kat dieyeipouv tnv ooteoAactikr) dpaotnpiotnta.
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3.  H Ogparneia pe ta avaPfodika aufavel tnv puikn paga, HEIOVEL TOV
Aumedn 1010, npootatevouv  and  kartaypata. ‘Exouv  opwg
IAPEVEPYEIEG OMKS NIAToto§lkA, apPPEEVOIOUNTKEG Opdaocelg o€

yuvaikeg (UnepIpixwor, Bpayxog eevng).

5.5 Pappaxa nov cupPdilouv oto BeTiKO 100JUY10 TOU aoPeotiov

5.5.1 AaofBéotio

To aoféotio Xpnolonoleital €UPERS ®G EVIOXUTIKO TV AAA@V
Oepaneiwv yua v npoAnyn kat Ogpaneia g ooteonopwong. Otav
xprjotponoteital povo tou dev au§aver v ootikn) pada adda smPpaduver
)V anwAela ootoU oG HETAEPHIVOITAUOIAKES YUVAIKEG.

H evépyela tou eival 1oxupdtepn ota atopa nou npocAapfavouv
Ailyo Ca pe ug Tpo@Eg Kair MPEMel va Xxopnyeitat oe OAeg TG
HETEPHUNVOMTAUOIAKEG  YUVAIKEG  HE  OOCTEOMOPWOI] Ol OIlOiEg
npooAapPavouv katw and ta avaykaia 1500 mg v nuépa. To Ca
evdeikvutal KAl o€ AvOPeg HE OOTEONOPWOT} KAl OV OCTEONOP®AT} Arod
otepoe1dn)’.

H oupmAnpopauxkr xopriynon Ca kat Prtapivny D oe avdpeg kai
YUVAiKEG Ave TV 65 etwv £€xel HexBeil ou peiwoe and 13% oe 6% tov
kivbuvo kataypartog oe didotnua 3 etov. To evprnpa autd onuaivet 6 n
ouprmAnpoepaukn xopnynon Ca kat Buapivip D oupfddder oy
NPOANYN TV KAtayHdlov Mou o@eidoviait oe anedela ooukng palag
1buaitepa o10Ug NAKIGHEVOUG.

H anoppognorn tou Ca edattovetal kKaBwg peyadmvel to ATOHO KAt
TQUTOXPOoVAa AUEAVETAL I] VEQPIKI] €KKP0T toU. H eviepikr] anoppo®non
v ouprmAnpepaukev Ca e€apratat ano to £ibog 1ou okevaoparog. Asv
Senepva 1o 26% (Brommer 1993). T'a to avOpakiko Ca oe pacopeva
dokia eivar 25,6% kar ta avafpdalovia Siokia TOU YAUKOVIKOU Kalt
avOpakiko Ca 17%. H anoppognon twou Ca sivar kadutepn otav
xopnyeitat to PBpadu pe Aadelo OTOpAXt KAl (QPUOIOAOYIKEG YAOTPIKEG

EKKPIOEIG OMOTE 1O evieplkO nepiaArdov eivat 6§ivo. Or napevepyeieg
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gival HIKpEG Kat o Kivbuvog ywa veppoAlBiaon apkKelog ot Atopa Iou
£X0UV 10TOPIKO?.
Atopa pe uynlo eninedo aocfeotiou oto aipa eivat erppent) Kat

otV acfecTonoinorn twv apinplev (aptnplooKAnpuvarn).

5.5.2 Buauivn D kai ot perafBoditeg

Eivat aofeocuodiporiog oppdévy kat ywa va Opdaoet mnpénelr va
petafoAodei oto fnap Kat 1oug VEQPOoUg.

H éxkkplon kalourovivng otoug NAKIOHEVOUG, N ornoia anoBappuvet
Vv anedevBépwon aofectiov and ta ootd HEIWVEIAL, £V I) £KKPLOT)
napaBoppovng (PTH), n onoia evBappuvel tnv anoppognorn, @aiverat va
audavet. To o onuaviiko, n avaykn ywa Brapivn D yua va anoppogatat
Kavovika 1o adféotnio auaver pe tnv nAwkia. Ot PEIEPNNVOIMIAUOIAKEG
yuvaikeg npénetl va npoornabouv va ektibeviarl tovAaxiotov ywa 15 Aenta
otov nNAo Kabe pépa, o onoiog dHieyeipel 1o oxnuanouo ng Prapivng D
KAl eniong npenet va avavouv 1o noood ing Buapivng D o duatpoer)
TOUG. AUTO £VIOUTOIG MPEITEL VA YIVETAl IMOAU MPOCEKTIKA, ylati ) Brapivn
D nrnopei va dnpuuoupynoet 1o§ika enineda oto aipa, nmoAv ypnyopa. H
6oon Swagéper ota aropa, adda n wdikotnua enepxerat oe enineda
xapnAd onwg 2.000 A. povadeg v nuépa. Kavévag dev mpénelr va
naipvel nave and 600-800 A.M. xwpig tn) cupfouAr] Tou ylatpou.

Ov petafolditeg ing Buapivng D onwg n kaldowptdAn @aiveratr ot
Sieyeipouv v ooteoBAacukn  Opactnpotnua. Ta datopa 1nou
unof3dAAdoviar oe Bepaneia pe PBurapivn D npénet va eAéyxovial g rpog
10 aoféonio aipatrog kar ovpwv 24wpou kat n doon tou @appaxkou va

e§atopkevetal.

5.5.3 Ogaoibeg

EAatt®vouv v VE@PIKI) anéKkplon tou aofectiou kat Bonbouv oto
Oekd 1000UYy10. EAatt@vouv v ouxvotnta kataypdarteov. Otav uvnapxet

OlKOYEVI)G unepaofeotioupia 1OTe Mpenel va xopnyouvtat. ‘Exouv



67

MapevEPYELEG O Ureptacika atopa. Ot ouvhBelg nueproleg dooeig eivat

25ny.

5.6 KuxAlk@ OXApata TNOU TPOMOMOIOUV TV  OOTLKI}

Avaxkataoxkeurs

A. O¢gpancia - Ixfjpa ADFR
A = Activatoy = gvepyorioinon twv ooteokAactwv. Ermtuyxdavetar pe éva
LOXUPO evepyorountr Mn.x. napaboppovn 1) vypniég 860e1g PROPOPOU oU
npoxkadei unepnapabupeoediopnd 1n uvymdeg 6ooeg petaPoAuov ng
Burapivng D.
D = Depressioy of the resoption = KataotoAr) ing ooteoanoppo@nong...
(233 I'. Aupitng) katamnieor g 0oteoKAAOTIKYG dpaong pe KaAottovivn n
gpwodpatn. ZXe npdéo@ateg KAWVIKEG HeAéteg €xouv PBpeBei  kadd
anoteA&éojiata He ) XPrjor, KaAoovivng.
F = Free of treatment . EAeUBepo Bepaneiag xpovikd draotnua. Avaxkorr)
Bepaneiag yua 2 jrveg rnepinou. Aev npénet va xoprnyyouviat @Aappaxa.
Apnvovtat ot ooteofAdoteg va oxXnuaticouv 10 apxXikda rpoPAenouevo
OOTOUV.
O ouvoAikog kKUkAog ADF bSwapkei 90 nuépeg. Eywvav nepapata ano
toug Vogle (1990) pe 1,36 — hPTH kai kataotoAéa t@v 0oOTEOKAAOTQOV
(kaAottovivn) Kat étuxav Betikod ootiko 1woluyto 100%.
R = Repeat, Enavadnym tou idiou oxnpatog Beparneiag?.

Ov 3unvolr kUkAolt enavadapPavoviat yua xpoviko dSwaotnua 1-2
etwv. Etol erutuyxdvetatl onpavikr) avdnorn tng ooTikng rmuKkvotntag.

Ov aoBeveig Ba npénel va napaxkodouBouvial taxkuka, va eivat
EVNHEPOPEVOL yla TNV anotedecpauxkomnta ing Oepaneiag, yua 1ug
MAPEVEPYEIEG TOV QAPHAK®V, yld 1 orotry dlatpo@r) 1mou mnpenetl va

axoAoubrjgouv Kat v ouotnuaukr) avénor.
5.6.1 KuxAika oxrjuata xoprjynong kdaowovivng ue dlda pdpuaxa onwg.

DPwoPopog — Hlpwopovika

dodopopog — KaAottovivn
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IMapaBoppovn
®upolivn
Aunukr) oppovn

'OAeg o1 gpyaocieg Saniotwoav av§norn ng 0oUKIg MUKVOTNTAg ya 1
- 2 € Bgpaneiag.

Yridpxouv Kat avilooteoAUTIKOL mapayovieg nou Ppiokoviar oe
nepapankn dwadikacia onwg n napaboppodvn nou av xopnynBei ot
nikpeg dooerg avaver tnv ootk pada.

[Tpoopata €xouv dnpootevtel epyacieg oxeuka pe ) dpdon ng
audnukrig opuovng OE OOTEOTOPMOTIKA {®a 1] OCTEONMOPWTIKOUG aoDEVEIG.
Avutr) xopnyoUpevn povn n oe ouvbuaopd HE olotpoyova O rnelpapata
aufavel v O0OUKI] MUKVOTNTA KAl BEATIOVEL TIG UNXAVIKEG 1810TNTES TV
00TQV.

H apudivn eivat éva noduvnentidio nouv nepiexetl 37 apwoleéa kat
6pa otov oouko petaBodiopd. Mowaler pe v avBporiela KaAottoviv.
[TBavov va eivar xprjoyun €kel nou 1 kKadowovivny dev  eival

AMOTEAECHATIKI).



69

EniAoyog

Qg yveOOTOV 1] 00TEONOP®ON anotedei and v MAeupda tng KAIVIKLG
oupnIEPRAtodoyiag ouvhnBwg €va «ownnAd voonuar» 1W6ing ota apxika
otadia ng 0oTIKNG anmAelag.

Av 1 00TE0ONOP®OT] avViXveuBei £€yKkalpa, UNMAPXOUV GAPHAKA yua va
BeAttwoouv IV ooukn pala n otV Xelpoteprn MneEPINI®ON  va
eruPpaduvouv v anmield ng.

Kowog o1tdxog OA®wv twv Oepaneutik®V oXnuatev eivar va
Suampnoouv Vv ooukn pada nave anod 10 KATO@AlL KATaypartog, nave
6nAadr) ano 1 kpiowpo Oplo mnou, av fenepaoctei MPog Ta KAI®W, Ol
ouvnOopéveg duvapelg nou efaokovviar MAve Ota 0o0ta Hropei va
NMPOKAA£ooUV KAtaypa. Auto pnopet va eruteuxei pe HUo 1ponoug :

1. O npotog gival n MEOAnYn nou £xel oav otoxo 1 dnuoupyia 600
10 duvatdv peyaAutepng ootikng pafag, tov oxnuauopo dnladr
IKAVvoIMounTKng Kopugaiag oouxkng pafag. Enonéveg, n npoAnyn
npénet va {ekwva ndn ano v nadikn nAwia.

O deutepog Tporog eivar n Bepaneia. Lnpepa, vnAPXouUv MoAAd kat

[\]

duagopetika Begpanevtika oxnuata  ywa I Ogpaneia  ng
ooteonopwong. Eivat npogaveég 011 0 povog Tponog rnou pnopei va
ouotnoel MV KataAAnAn ywa kabe nepinmwon Oepanceia eivar o

yiatpog®h.
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NORLAND XR-series X-RAY BONE DENSITOMETERS
Version 2.2 Software Upgrade
January 15, 1991

Please place these pages at the front of your existing XR-series
Operator's Guide. They include instructions for the use of features new to
Version 2.2 software. Note that the last page of this update package
repiaces an existing page of your Operator's Guide.

The following describes the new and enhanced Version 2.2 XR-series
X-Ray Bone Densitometer Software features.

image Menu

A new Image menu has been added which permits all on-screen
images to be smoothed via interpolation or displayed in their raw
format. Smoothing is faster on High-Resolution or Small Images
(but provides little image improvement); slower on Low-Resolution
or Large Images (but provides significant image improvement).

To activate image smoothing, select Sstup and click on the lmage
command. The choice of smoothed or raw format image is
presented. Make your selection and click on the [Accept
Changes] button.

Improved <Enter> function in dialog entry

<Enter> now acts like <Tab> during patient or instrument data
entry operations (anywhere there is at least one user-enterable text
field). Prior software caused the dark-bordered response button to
be triggered when <Enter> was pressed, usually an acceptance of
entered values and a return to the previous screen. <Enter> now
acts like the <Tab> key, moving the data entry cursor to the next
available data entry field.

Pressing <Shift> and <Enter> simultaneocusly acts like clicking on
the dark-bordered button.



Faster New Patient and Patient Search routines

New patient addition and patient record locating routines are now
much faster. For example, on XR-series host computers having
more than 1000 patients, a 400% performance improvement can be
seen.

Soon after installation of 2.2 software, the patient records should be
sorted by selecting Disk Ulilities and clicking on the Opiimize
Patients Fike command. This operation can take 30 or more
minutes to organize the records of a very large patient file or only a
few minutes for smaller files. After being sorted, future patient
access and new patient addition operations will be substantially
quicker. This operation can sor existing system, volume, or copy
disk Patients Files.

Norland recommends that the hard disk patient records he sorted,
as described above, once each month or so, to preserve the
enhanced operations.

Improved Calibration Procedures

Calibration procedures have been improved. Should in-process
errors be discovered, messages appear detailing errors detected.
The system will automatically retry any failed sample. The
instrument procedure continues on in event of any error scanning
the calibration standard (however files from failed calibration are
saved under alternate names, tor diagnostic purposes.) And
Calibration Results screens now show the x-ray source type and
serial number.

Print-Screen

A Print-Screen feature has been added to existing print features
and operates on almost every screen in XR-series software. It
provides a hard copy of the screen contents on the standard
XR-series parailel printer.

To use, simply press the <Print Screen> key (upper right on
keyboard} for an immediate "screen dump’ to the printer - no queue,
one copy - it's slow, but it does replicate the screen exactly (in the
displayed color or grayscale mode).




An information box appears, asking if the image is to be printed as
is or rotated 90° (to fill the page). Click on the desired choice and
the printout is initiated. To preserve instrument operations, do not
attempt to interrupt this printout.

Service Setup Menu

A Service Setup menu has been added which brings all source
setup and scanner information onto one screen. It is here where
your installer would enter values. It is not likely that you would use
this screen unless your instrument receives certain hardware
changes.’ :

Improved Disk Utility Messages

Minor wording changes were made to Disk Utility screens,
improving message clarity and operator instruction. To review
some of these changes, select Disk Utilitkes and click on any of the
listed commands.

Non-U.S. DOS Protection

The XR-series Software Installation procedure now operates
properly when a non-U.S. version of the Disk Operating System is
installed. Prior versions of the installation procedure would ‘hang’
because of errors generated by the non-U.S. DOS program.

Other Improvements

Additions have been made to XR-series software to accommodate
high-speed scanner procedures in calibration and scanning
operations and to accommodate Optical Disk Drive technology.

And, Version 2.2 XR-series software adds more than 25 code
changes to enhance operations which aren't visible to the operator
and do not have any effect on calculations or measurement results.

Attached is a new page {pages 117-118) for your basic Operator's Guide.
After reading the new CV Specification material, please replace your
present page with this new page. Thereafter, whenever discussing or
using the CV Specifications, keep this information in mind.

A.T.E1. NATPAL
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The descriptions and narratives found in this Operator's Guide are
intended to provide a foundation for use of the Norland XR-Series X-Ray
Bone Densitometers using Version 2.2 or later software. The actual
screen images, printout images, and depictions of these images seen this
guide may not be identical to the installed version of software and are not
intended for diagnostic purposes. All specifications are subject to change
without notice. All Rights Reserved.
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Part Number 388M402:
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XR-26 and XR-26 Mark Il X-Ray Bone Densitometer

DETAILED SPECIFICATIONS

SYSTEM

Description Dual Energy X-Ray Absorptiometer

Installation and Complete on-site installation and comprehensive
Training training included in purchase price.

Warranty and One Year parts and labor from date of installation.
Service Extended warranty contracts available.

Operating Temp. 15-32°C (60-90°F).

Humidity Up to 80% non-condensing.

Calibration Automatic with supplied Calibration Standard.

A-P SPINE MEASUREMENT

Scan Site Lumbar Spine (L2-L3-L4) - Anterior-Posterior View.
in-Vivo Precision' BMD: 1.0% Total L2-L4; 2.0% Individual Vertebra.
BMC: 1.5% Total L2-L4; 2.0% Individual Vertebra.
Area: 1.0% Total L2-L4; 1.0% Individual Vertebra.

Accuracy? BMD, BMC, Area: Within 1.0% of industry standard.

Entry Dose 4.4 millirems maximum, less for body thickness less than 18cm.
Spatial Resolution1.5mm x 1.5mm: Line spacing x point resolution (pixel size).
Scan Speed 60mm/sec.

Scan Time 5 minutes typical.

HIP MEASUREMENT

Scan Site Femoral neck, Ward’'s Triangle, and greater trochanter.

In-Vivo Precision® BMD: 2.5% neck; 2.0% trochanter; 4.5% Ward's Triangle.
BMC: 2.0% neck; 4.5% trochanter; 4.5% Ward's Triangle.
Area: 1.5% neck; 4.5% trochanter.

Accuracy® Within 1.0% of industry standard.

Entry Dose 8.8 millirems maximum, less for body thickness less than 22cm.
Spatial Resolution1.0mm x 1.0mm: Line spacing x point resolution {pixel size).
Scan Speed 45mm/sec.

Scan Time 6 minutes typical.



SCANNER

Active Scan Area 198cm x 65cm (78" x 25.5").

Drive System Stepper motors, timing belt drives, scanning in any direction.

X-Ray Source Stationary anode X-Ray tube; 0.9mm focal spot size; 100 kV
constant potential, 1mA constant anode current; Samarium filter
(K-edge = 46.8 keV); Minimum filtration is 3mm Aluminum
equivalent.

X-ray Detector Two Nal scintillation detectors in pulse counting mode.

Positioning Aid Less than 1mw Class Il red helium-neon laser.

Electrical 100/120/220/240 VAC +10%, 50/60 Hz, 600 VA | KSIaSANISIN

LASER RADATION

maximum., T STARC 110 g
Physical Spec. Table: 239¢m (94")L x 84cm (33")W x 66cm o e
!26“)“_ L "y -.m:l! wAXRAN BJYP&r
System: 239cm (94")L x 122cm (48")W x 131cm
(51.5")H.

Tabletop-to-arm distance: 38cm (15%).
Weight: 368kg (810 lbs).

STANDARD CONTROL/ANALYSIS WORKSTATION

Computer IBM PS/2 Model 555X with minimum 1 MByte RAM memory,
minimum 30M Byte hard disk, 1.44 MByte floppy disk, math
co-processor, DOS 3.3 or later, Mouse pointing device.

Display Zenith ZCM 1490 Flat Screen Color Display or equivalent with
VGA high resoiution graphics.

Printer Fujitsu DX2300 or equivalent color printer provides Results
Reports in color and/or grayscale.

Software Version 2.1 or later, resident on hard disk; updates supplied on

floppy diskettes. With: Automatic bone edge determination;
automatic and manual Region-of-Interest identification; system
self-diagnostics; patient bone density Trending.
Physical Specs. Workstation Size: 121cm (48") L x 76cm (30™) W x 71 cm (28")H.
Weight: 68 kg (150 Ibs).

N OTES All specifications subject to change without notice

1 Based on 4 subjects measured 4.5 times (avg.) over 24 days per proceduras outlined in the Operator's Guide:————

———————2 Basedon scans of an industry-standard Anthrepomorphic Spine Phantom.
3 Based on 9 subjects measured 4.2 times (avg.) over 24 days per procedures outlined in the Cperator's Guide.

4 Based on the sama analysis algorithms and calibration used for spine measuremant. Thersfore, traceabie to
the industry-standard Anthropomorphic Spine Phantom. 900630




RECOMMENDED XR-26 SYSTEM LAYOUT

a Workstation Height 7icm (28")
b Scanning Platform Height 66cm (26")
¢ Maximum Patient Clearance 41icm (16 3"
d Overall Scanner Height 131em (51.5")
e Minimum Wall Clearance 5cm (2")
f  Workstation Width 76cm (30")
g Minimum Door Width 89cm (35")
h Recommended Room Width 366cm (144")
i Workstation Length 122cm (48")
j Qverall Scanner Width 122cm (48")
k Minimum Wall Clearance 2cm (17)
| Overall Scanner Length 239cm (94")
m Recommended Room Length 366cm (144")
&
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Recommended Working Area - Front View
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Recommended Working Area - Top View




1. INTRODUCTION TO THE SYSTEM

The Norland XR-26 Series X-Ray Bone Densitometers use the
technique known as Dual Energy X-ray Absorptiometry (DEXA) to
estimate skeletal bone mineral in vivo. These instruments may be used
to make measurements of the lumbar spine, proximal femur (hip), and
portions or all of the entire body. They may also be used in research
protocols to quantify small subject bone mineral content. The XR-28
Bone Densitometers cannot detect existence or absence of bone
disease or bone disorders. They may only aid in estimating changes in
bone mineral density (BMD). The clinician alone is responsible for
performing diagnoses.

Performance of this device is subject to the Detailed
Specifications provided at the heginning of this
Operator’s Guide. Proper operation of the XR-26 and
interpretation of its measurements requires a thorough
understanding of the factors affecting precision and
accuracy. Such information is provided in Section 5.6,
"Precision and Accuracy.”

The XR-26 Bone Densitometer consists of two major components: a
Scanner Unit capable of positioning the x-ray beam over any part of the
patient’s body; and a Control/Analysis Computer System, which allows
the operator to control the scanning process, analyze and store the
resulting data, and print reports of the results.

The Scanner is a specially-constructed table which accommodates the
patient in a supine position. The easily removable patient pad is
cushioned and upholstered with a heavy:duty fabric. Fixtures are
provided for special positioning of the patient during spine, hip, and
other procedures.

The Scanner Arm incorporates a touch-sensitive Scanner Control Panel.
The operator uses the keypads on this pane! to position the scanner
arm directly over certain anatomical landmarks to define the desired
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scan area. A low-power laser is located in the scanner arm. It
indicates exactly the position of the photon beam by projecting a spot of
red laser light directly on the patient surface.

The radiation source is an x-ray tube with heavy K-edge filtering. The
x-ray tube is mounted within a lead-shielded chamber which has an
electrically-operated shutter across the beam exit path. The x-ray
source is specially designed for densitometry and has a low aparating
temperaiuie and iong Iife.

The Model XR-26 mcorporates a member of the IBM Personal
Computer product line'. This Operator's Guide describes equipment
operation using an IBM-PS/2 Model 558X computer. Although another
member of the IBM-PS/2 family may be supplied with the system, all
instrument operational details remain very similar to the commands
described herein. A standard IBM 'mouse’ pointing device provides
one-handed program operation. A color CRT display with full graph|cs
capability provides detailed and informative images. A printei, aiso with
graphics capability, provides hard copy printouts of bone measurement

results.

Because of the special needs of the XR-26 programs, the computer
may not be able to be used to run other software when it is not being
used as a bone densitometer. Please check with your local Norland
representative before altering the CONFIG.SYS or AUTOEXEC.BAT
programs.

NOTE: Throughout this guide, the term "XR-26" refers to the
Norland Model XR-26 or Model XR-26 Mark Il X-Ray Bone
Densitometer. And, although a female patient is
characterized herein when describing insirument operations,
the procedures remain the same for a male patient.

' 1BM, PS/2, PC-DOS are trademarks or registered trademarks of International
Business Machines, Incorporated.
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1.1 CONTRAINDICATIONS

As with any procedure involving radiation, care must be taken to avoid
exposing a developing fetus. Since bone density measurements are not
critical to short term patient care, these XR-26 procedures are
contraindicated for pregnant subjects.

Other contraindications are based on the probability that measurement
results couid be compromised, such as:

. Subjects who have recently (within seven half-lives) undergone
radionuclide uptake procedures. Residual emission may be
misinterpreted by the XR-26 detectors as energy generated by
the XR-26 X-ray source.

. Subjects who have recently (within one week) ingested or been
injected with a radiopaque substance, such as barium, which
could result in increased soft tissue photon absomption. Even
calcium supplements may be detected in a spine scan.

. Subjects known to have prosthetic devices, implants, or other
sub-dermal metallic objects within the scan area, e.g., hip
prostheses, which could resuit in extreme density measurements.

Screening of patients for any of these conditions should become a
~ normal part of pre-scan procedures.
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1.2 RADIATION SAFETY

The x-ray source used in the XR-26 instrument is completely seif
contained and requires no operator maintenance. '

CAUTION: Service of the x-ray source must be performed only
by authorized Norland Service Representatives.

1.2.1 SAFETY FEATURES
The XR-26 is designed to be safe for both patient and operator:

. The exit beam is highly filtered and highly collimated so as to
minimize patient dose.

. The x-ray beam is present only during the calibration process and
during scans. Whenever the system is not actually gathering
useful data, the computer closes the x-ray beam electrical shutter.
Source current and voltage are turned off upon initiation of
analysis or when a scan is cancelled.

. Pressing the readily-accessible EMERGENCY OFF
key results in immediate shutdown of x-ray power, laser power,
and scanning operations.
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1.2.2 RADIATION DOSE INFORMATION
The Radiation Source

The radiation produced by this instrument, although highly localized, is
quite intense in the primary beam path, and should be regarded with
due respect,

The source of radiation is an x-ray tube operated at 100 kilovoltsg,
constant potential and 1.0 milliamps current. The tube is located in a
shielded enclosure which reduces external radiation to a safe level
everywhere except at the beam exit port. The beam port is fitted with
an electrically operated shutter which cuts off the beam at all times
except when a scan or a calibration is in progress.

Patient Dose

The radiation dose to the patient is dependent on the type of scan
procedure and the body thickness of the patient. This latter effect is
because the XR-26 uses variable filtration to assure a transmitted count
rate for each patient which is consistent with the precision specification.
However, the operator does not select the filters.

In actual operation, a test is performed on each patient just before the
scan begins. In effect, the test measures the thickness of the patient,
as follows: the XR-26 inserts maximum filtration (attenuation) and
measures the count rate; it selects a filter appropriate for patient
thickness which will provide the proper count rate; that filter is used for
the subsequent scan procedure.

Note that even if this variable fiitration is at its minimum, the fixed
filtration remains in place, so that the aluminum equivaient specification
for the instrument remains valid (see Detailed Specifications).
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Table | lists typical entrance skin dosage for each scan type based on
the listed body thickness. A reference to the scanning parameters used
by the XR-26 for each seties of measurements is given. Measurements
were made with a Victoreen Model 450P lon Chamber.

. Pro <o 'Body Thickness  Entrance Dose.
o S (cm) {mr)

~ less than 0.15°

Table | - Entrance Skin Dosage

Operator Dose

The dose to the operator is negligible. Leakage radiation from the x-ray
source at the surface of the scanner when in standby mode does not
exceed background radiation. )
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During a scan procedure, the leakage radiation is somewhat higher, but
still less than 1 mr/hr.  The total radiation level next to the scanner is
higher due to scatter from the beam passing through the patient. The
level at the edge of the scanner tabletop may be as much as 2.5 mr/hr,
the exact amount depending on the thickness of the patient.

At this emission level, an operator sitting adjacent to the scanner will
receive a dose of 0.2 mr during a 5 minute scan procedure. By moving
a distance of 1 meter from the scanner, this dose could be cut by a
factor of at least 4. At that distance, the operator could perform 1000
scans and receive a total dose of 50 mr, which is less than the average
annual background dose of 80 mr/yr.

Page 7 - Basic Operator's Guide
NORLAND XR-26 X-Ray Bone Densitometer



1.3 THE LASER POSITIONING SYSTEM

A low-power (less than 1 milliwatt) Class I helium-neon laser is
incorporated into the instrument. The laser is turned ON by pressing
the LASER ON/OFF key on the Scanner Arm Control Panel. Each
press of this key will turn the laser on or off. When the laser beam is
activated, the LASER ON indicator is illuminated. The operator is
directed to use the laser at appropriate times during scan procedures.

The laser beam is projected along the same path that the x-ray photon
beam follows. Where the patient intersects the laser beam, a small, red
spot of linht appears. By using the spot of laser light as a guide, the
scanner arm may be easily positioned over a selected anatomical
location on the patient. That location may then be acknowledged by the
control/analysis unit for definition of a soft tissue point or an extent of
the scan area.

WARNING: The XR-26 is

equipped with a Class Il Laser which
is less than 1 milliwatt in strength.
DO NOT STARE INTO BEAM.

The scanner arm incorporates a manual laser shutter. When closed,
the shutter completely blocks the exit of the laser beam onto the
scanner table. Certain XR-26 instruments use a Laser Manual Shutoff
paddle, which is elevated to horizontal position to open the laser
shutter, and depressed to its down position to close the shutter. The
Laser Manual Shutoff is in the laser beam path, not in the x-ray beam
path. Therefore, it makes no difference in the measurement values
whether the Laser Manual Shutoff is open or closed.

Other XR-26 instruments use a rotating laser shutter. To open the
laser shutter, turn the Laser Manual. Shutoff knob fully clockwise. To
close the shutter, turn the Laser Manual Shutoff knob fully
counterclockwise. This shutter must always be fully open when
performing measurements.
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1.4 OPERATOR INTERFACE

Version 2.0 and later XR-26 software is devised within the pictorial,
visually-oriented structure of the GEM®/3 operating environment. This
'mouse’-based’ application is designed to take full advantage of the
excellent graphics and information-handiing capabilities of GEM®/3.
This operating environment is installed in your XR-26 computer and
configured for its hardware.

Because of the special needs of XR-26, it may not be possible to run
other DOS applications on the system when it's not being used for
densitometry. !f you desire to use the host computer for other
programs, please discuss the matter with your local Norland
Representative.

Object-Oriented Paradigm

The central philosophy used to guide the design of the Version 2.0
Operator Interface is that of a patient’s visit to a doctor's office. In
essence, when a patient first arrives at the office, she announces
herself to the receptionist. The receptionist confirms the appointment
and if she is a new patient, a new patient file is created for her.
Otherwise, the patient’s current files are obtained. The patient then
moves to the examination room. The ordinary routine of the
consultation and diagnostic process takes place, and ends with
recommendations and the patient’s release.

in a similar fashion, the first task for the XR-ZB operator is to acquire
the patient's records by selecting the patient from the patient list. |f she

? GEM/3 and GEM/3 Desktop trademarks of Digital Research Incorporated.
® Software application designed to work with a mouse.
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is a new patient, a record and patient personal history file is created. If
she is a repeat patient, her records are updated. All subsequent patient
and scan procedures are performed on the selected patient until another
patient is selected. The scan procedure to be performed is requested
by selecting the type of scan. Then the scan routine is followed, as
prompted by display messages. When the procedure is completed, the
scan records are saved. The doctor then makes an analysis of the
scan and consuits with the patient (or referring physician). When the
patient is released, the analysis records are saved and the process is
complete. The next patient is selected and attended to in the same
fashion.

Although this example office visit procedure may not be used world-
wide, it does provide a framework for a basic understanding of the
sequence of XR-26 software operations.

1.4.1 MOUSE TECHNIQUES

shaped pointer (seen at left) around on the screen. The
pointer is positioned by moving the mouse on any clean
flat surface.

‘ All program actions are initiated by moving an arrow-

The program pointer, as depicted above, moves in coordination with
mouse motion and permits selection of menu commands. To best use
the mouse, position the device with the cord pointing away from you.

Figure 1 indicates how to hold and move the mouse. The cord should
move freely. Although right-handed operation is shown, the mouse may
also be used with the left hand.

The mouse doesn’t need a special pad or grid - just a few inches of
clear desk space. If you run out of mouse movement space, simply
pick up the mouse and set it down in the center of your cleared area.
The pointer will not move when the mouse is not in contact with the
surface.

Page 10 - Basic Operator's Gui [

NORLAND XR-26 X-Ray Bone Densitometer



Figure 1 - Holding and moving your mouse

It is best to hold the mouse in a relaxed manner, with your thumb and
little finger at either side of the mouse. Be relaxed and use a light
touch. Rest your wrist naturally on the desk surface. Let your hand
pivot from the wrist to move the mouse. The faster the mouse is
moved, the faster the pointer moves.

XR-26 mouse operation is automatic: i.e., if the mouse is connected to
the computer, it will become the principal command input device. if a
mouse is temporarily unavailable, XR-26 provides keyboard equivalents
to mouse techniques, as described in Section 1.4.3 below.

The buttons on the mouse are used to tell the XR-26 program that an
operation or procedure is desired. If your mouse has more than one
button (most do), use only the button on the left. XR-26 does not
respond to input from the other buttons.

Table 11 lists all of the mouse technidues used in XR-26. Examples that
use each technique follow.
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TECHNIQUE - Mouse Acnon o -

' Cl;ck ----- Press the button once B

Sh;ft‘-chck Hold down the ‘Shift key (on the keyboard) as
L e . you press the button. |

| Double-chck Press the button twrce rapndly
| o Press and hold down the button
.- Move:the mouse.:. -

) _He!ease“ I_he_buttoq a T T

Table Il - Mouse Techniques

Several words and phrases are used consistently throughout this
Operator's Guide. They have special meaning within XR-26 software
and are used only in reference to a command input. These words and
phrases are:

» Click (Clicking)  Shift-click + Double-click
» Drag (Dragging) » Select » Continue

Click means press and immediately release the mouse button. You
click on an object to use it. The XR-26 program asks that you
first select an object, such as Select a Patient, and then do
something to that object, either by direct manipulation with the
mouse or by choosing a command from a menu.

To de-select a command or remove a drop-down menu from the
screen, move the pointer to an open area of the display (not on
top of any text or images) and click again. This operation
removes the highlight from the menu item. Another click in the
open area causes the menu itself to disappear.

Shift-click means hold down the keyboard's Shift key while you click on
the desired object. Shift-click is used in XR-26 to select all
displayed Region of Interest cursors in order to move them as a

group.
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Double-click means to rapidly press and release the mouse button
twice. This operation takes you to the next logical place in the
program without having to select and click on Main Menu bar
titles.

For example, double-click on a patient name and the list of scans
taken for that patient appears. Double-click on a patient scan,
and an analysis results display appears.

Drag means to press and hold down the mouse button
while you move the mouse. To move an edge of
a cursor, position the pointer within the 'control
point’ located on the cursor edge. Press the
mouse button and hold it. Notice that a 'finger
symboi (similar to that shown at the right) replaces
the "arrow’ pointer. Move the mouse and observe that the edge
you are dragging is moved as you move the mouse.

To move all region cursors as a group without
changing their relative positions or sizes, select
the cursor group using the Shift-Click technique.
Position the pointer at a convenient location near
the Region(s) of Interest, then press and hold the
mouse button. Notice that a 'fist’ symbol replaces
the "arrow’ pointer. Move the mouse and observe that the entire
cursor group is dragged along with the fist as you move the
mouse. Drag the cursors to their new position and release the
mouse button.

Select, in the context of XR-26 operation, means to position the pointer
on top of the desired Main Menu bar title. It also means to
move the highlight up or down within a drop-down command list.

When selecting a Patient or Scan record, you must first move the
highlight to the desired name or record, then click.

Continue, in the context of XR-26 operation, means to move on to the
next logical operation or screen. Much of this action is performed
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by the program. However, certain operations require extensive
and variable operator interaction. Therefore, certain screens
contain a button with a Continue legend. Click on this button to
move on to the next step of the program.

Command Appearance

To progress through each procedure described in this Guide, the
operator must interact with messages seen on the display. The
following type tace conventions are consistently used throughout this
Guide.

«  When a command is shown in a shaclowesd type face, such as
Fite or Regions, it signifies a Main Menu bar title or a command
line listed in a drop-down Main Menu box.

«  Similarly, commands shown in an outlined type face, such as
Accept Changes or Continue, signify a button legend or other
command which will not appear as a Main Menu bar title or drop-
down menu command line.

Command Symbol

The Close Box symbol (shown at right) appears at the
top left of every screen. Clicking on this symbol causes
the program to move automatically to the safe
completion of an operation. For examplé, click on the
Close Box button when done with defining a region, and
the next screen to appear is whichever Resuits screen
was last used.
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1.4.2 DROP-DOWN MENUS

XR-26 Version 2.0 software features the use of Drop-down Menus.
When you place the pointer on top of one of the Main Menu bar titles
(Fite, Scan, Analysis, etc.), a sub-menu 'drops’ down. Each line in the
drop-down menu is a command.

Some commands are 'dimmed’ or 'de-emphasized’. You cannot choose
these dimmed commands because: they have no meaning in the
context of what operation is in progress at the time; it is already the
command in effect; the option is not installed.

The command "Show Baseling” (shown at "wns

right) is not available, since the display is
already presenting the baseline information. | R_=| Rescale Image T 0

All you can do with baseline now is "Hide" |
it. You can also see that "16 Level Gray®  |p 12 Level Gray
is the current image rendition choice. 16 Level Gray

it | 12 Color

99 |» Show Baseline
Hide Baseline |

While a menu is visible, use the mouse to
move the pointer. To choose a command,
highlight the line you want and click. To

clear the menu from the screen, move the
pointer into a clear area of the display and press the mouse button.
The last menu you displayed disappears.

Certain XR-26 users may find it distracting when menu's drop down
whenever the pointer is moved across the top of the display. XR-26
software permits the operator to choose between "Click" and "No Click"
drop-down menu operation. Please refer to Section 5.4.5 for further
information.
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1.4.3 KEYBOARD EQUIVALENTS TO MOUSE TECHNIQUES

‘Technique L ..Kevboard Kej

Press and release the HOMF key once.

| Pross and release the HOME key twice,
i ;:_:-:-__r;:qurckly R :

_ Press and release END key
- “Use the arrow keys to-move-
 pointer where desired. . .
.77 When finished. draggmg, press ‘
' _-HOME key = =

Uss: au.uw l\b'yb o place pomter on
the first: object you: want'to select.”
‘ Press_‘;:and release the HOME key

tional objects

Table lll - Keyboard Equivalents to Mouse Techniques

In the instance where an XR-26 operatcr does not have a mouse
available to manipulate the pointer, it is a simple matter to use
appropriate keys on the computer keyboard to simulate the mouse
commands. Table Ill lists each mouse command next to its equivalent
keyboard command.

NOTE: If the arrow keys don’t move the pointer,
press the CTRL key and try again. The
CTRL key switches the keyboard into and out
of the pointer movement mode.
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As an operating convenience, XR-26 software will automatically perform
the command whose button is displayed with a heavy dark border
whenever the Enter key is pressed. This heavy-bordered button is
referred to as the Default button. For example, many setup screens
display the Accept Changes button. Notice that this button has a
thicker border than the other button. Pressing the keyboard's Enter key
causes the Accept Changes command to be performed, then the next
logical screen appears. This convention is true regardless of the
presence of a mouse. Should you be editing some on-screen dialog
and you press the Enter key, the command shown in the thick-bordered
button is performed and the next logical screen appears. |If you weren't
finished editing dialog, you need to return to the previous screen.

The numeric keypad segment shown in = |
Figure 2 indicates the HOME and END 7 8 |9
keys, as well as the arrow keys. Make Homel T PgUp
sure the "Num Lock" indicator on the r———l
keyboard is not illuminated, or the 4 S) 6
commands listed in Table Il will not work. <4+ —>

1 2 3
Some keyboards provide duplicate HOME, End |14 PgDn
END, CTRL, and other control and cursor :

movement keys. When reviewing the Figure 2 - Numeric
keyboard-equivalent commands, be aware  Keypad

that these duplicate keys perform functions

identical to numeric keypad keys.

1.4.4 DIALOG EDITING TECHNIQUES

Much of the XR-26 program is controlled with the mouse and drop-
down menu interface, making only limited.use of the computer
keyboard. However, the keyboard remains the principal method of
entering patient personal data, scan comments, and other information.
This data is entered using Dialog Editing Techniques.
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Pressing the numeric keypad or other keyboard key named beiow at the
left causes the action described to its right. The 5 symbol indicates that
the effect is continuous if the key is held down.

Keyboard Key Edit Cursor Action

4 - Moves the text cursor one character left without
deleting.’

6--— Moves the text cursor one character right without
deleting.?

2-1 Moves the text cursor to the next fte|d in which you

can enter or change information.’

—| (Tab) Moves the text cursor to the next fleld in which you
can enter or change information.®

8-7T Moves the text cursor to the previous field in which
you can enter or change information.’

Del Deletes character to the right of the text cursor.’

«— Deletes character to the left of the text cursor.?

Esc Erases all characters in the field where the text cursor
is located.

To select any field shown to enter data, use the mouse to position the
pointer in that field, then click. A narrow vertical line appears just to
the right of any information present in that field. Use any alphabetic or
numeric symbol on the keyboard to enter the information you desire.
Then either click on a new field for data entry or press the TAB key to
move to the next available field. If you hold down the SHIFT key as
you tap the TAB key, the narrow vertical line is moved to the previous
field.

Remember that if the Enter key on the keyboard is pressed while in a
dialog edit screen, the command appearing in the thick-bordered button
is performed, then the next logical screen appears. [f you weren’t
finished editing, you need to return to the screen you were working on
to complete your input.
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Dialog Edit Example

The following is an example dialog edit session used for entering a
scan comment. The techniques described may be used for any dialog
entry you care to do.

First, select Anafysis and click on the Ec¢ft Scan Comments command.

On the Edit Scan Comments screen shown at the
right, notice a thin line at far left of the top
comment line. This symbol is the character entry
cursor. It is automatically positioned at the end of
newly-entered text and moves as the text is
received.

Use the computer keyboard alphabet and numeral keys to enter
comment text as desired on the first line. To move to the next
comment line, either press the Tab key or use the mouse to click on
the next line.

To make corrections, click on the inaccurate line,
then use the appropriate arrow movement key to AT scam comes !
move the line symbol next to the error. Make the T satiee is o e fof e |
correction(s) as needed.

CeaiThag] [k |

msuimeisuwndww_ |l The completed comment screen is seen at the

| left. This information will appear on any printed
reports of this scan. To accept the finai text
entry, click on the Accspt Changss button.
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2. DAILY OPERATIONS

2.1 ROUTINE OPERATIONS

Before scanning a patient, it is necessary to turn-on the various
components of the instrument, check that each is operating properly,
and to have on-hand some pre-formatted data diskettes. Note that
these diskettes should NOT be write-protected. Please refer to
Section 5.3.5 for formatting instruction.

2.1.1 POWERING UP THE SYSTEM

Check the Laser Manual Shutter paddle (found below the scanner arm -
see Figure 4, later in this section) to make sure that it in its horizontal
position. Lifting the paddle to its horizontal position opens the shutter
and permits the laser to project onto the scanner table.

Turn on the power to the scanner by depressing the rocker switch
located in the power cord receptacle at the lower right side of the
instrument. The switch is rather small and is positioned at the left-
most side of the power receptacle. Norland does not recommend any
warm-up period before calibration or patient scanning.

Next, power-up the Control/Analysis work station: Turn on the computer
display by pressing the switch to the ON (the 'I') position. Next, turn on
the computer by flipping the power switch to the ON (the 't') position.
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A series of characters will appear in the upper left corner of the
computer screen. This is an indication that the computer is doing its
self test. Soon, the 'C>’ prompt appears. The 'C>' prompt may
actually resemble 'C\>' or something else. Regardless of appearance,
'C>" will be used herein to denote the root DOS prompt.

P W Yot T e Y

TU bcglll oual llllllg ail lu Tile Scan_ Riadyiis  Ovannri  Giok Uislities Serup AR=g
agiene: SRITA, PATILUA 281-34-3958 Scan: Bode 1 on 81/16/8

analysis operations, type
'XR-26" at the 'C>’
prompt, then press
Enter. A screen similar

Display for XR'26 . - ;ost Sof§v:r! Ilw::ipug ltt.!
Version 2 Software - comar suttary Ryvliioe: Tone
appears, as shown in T = ogyriaht (c) 1939,98 Nerland Carporation
Figure 3. }"ﬁ,’.,"’.i:i:ﬁ:{' W Srs20-0998

Ush
1-4%4-561-0456

In the event of a start-
up problem or other
difficulty, please refer to
Section 5.9.4 for
assistance. If further
questions arnse, please
refer to training material that may have been given to you at XR-26
installation, or discuss them with the Norland Customer Service
technician.

Figure 3 - Main Menu or Standard Idie.
Display screen

Idie / Main Menu Display

The Idle display (Figure 3) includes Norland's address and telephone
number and the revision level of the software installed in the computer
and the scanner. The XR-26 system automatically completes
initialization procedures. If the word "None" appears next to the
‘Scanner Software Revision:’ line, check to be sure the cable between
the computer and scanner is properly connected. Refer to Section 5.9.4
if necessary.
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Complete the power-up sequence by turning the printer en. You are
now ready to make selections from the Main Menu bar titles to begin
setup or analysis operations. The instrument does not require any
warm-up period .before scanning operations.

XR-26 Software

As explained earlier, Version 2.0 and later XR-26 software is devised
within the pictorial, visually-oriented structure of the GEM®/3 operating
environment. XR-26 software is an image-based program designed to
use to full advantage the excellent graphics and information-handling
capabilities of GEM®/3. XR-26 software is also a 'mouse’-based
application. All program actions are inittated by moving an arrow-
shaped pointer around on the screen, as descrbed in Section 1.4.1.
Please review those instructions since the operator interface terminology
defined there is used exclusively throughout this guide.

One of the most important aspects of using a personal computer is
learning how to preserve accumulated data. Although safeguards have
been built into the software to preserve the integrity of acquired Patient
Data, it is possible that a mechanical failure could destroy data. For
this reason, Norand strongly recommends that a routine hard disk
backup procedure be established. On a daily or weekly basis, the
critical XR-26 patient file data should be backed-up on diskettes, thus
reducing the chances of significant data loss. Please refer to Section
5.3.5 for further information.

In review, there are a total of five items that need to be turned on, as
follows:

Scanner Rocker Switch

Laser Manual Shutter Paddle .
Computer Monitor

Computer

Printer

W=
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2.1.2 POWERING DOWN THE SYSTEM

The scanner should be turned off when not in use for periods longer
than two hours. This will lengthen the service life of the x-ray source
components. There is no warm-up period required before performing
caiibration or patient scans.

The order in which the equipment is turned OFF is not critical. To
leave the XR-26 program, select Fllg and click on the Quit XR-26
command. Click on the Exit o DOS button to exit to the 'C>’ prompt.
Another way to exit XR-26 program is to click on the Closs Box symbol
(described in Section 1.4.), then click on the Exit to DOS command.

If printouts hava nnt been comnleted, a message appears asking if you
wish to cancel the remaining pnntouts If you want to complete the
printouts, wait until they are finished before exiting the XR-26 program.
To cancel printouts and discard the print files, click on the Terminate
command, then click on the Exit to DOS command. The printouts may
be requested again the next time you use XR-26.

At the 'C>" prompt, you may turn off the computer. If your facility has a
policy of leaving computers on at all times, it is acceptable to leave the
computer on.
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2.2 SCANNER CONTROLS AND INDICATORS

All of the scanner controls and indicators are described in this section.
Figure 4 depicts the various scanner control elements.

Scanner Control Panel

Power Switch -«

"= To Computer/Yorkstation

Figure 4 - Location of Scanner Controls

CAUTION: Use of controls or adjustments or
performance of procedures other than those
specified herein may result in hazardous radiation
exposure.

The Laser Manual Shutoff knob is located at the lower distal end of the
scanner arm on cenain XR-26 instruments. The Laser Manual Shutoff
knob may be rotated fully counterciockwise to avoid endangering the
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patient's eyes. The Laser Manual Shutoff paddle is located on the
under-side of the scanner arm on other XR-26 instruments. If the
patient's eyes are jeopardized by the laser beam, either slap the paddle
to it's closed (down) position or press the LASER OFF button on the
Scanner Control Panel.

Tweo control areas exist on the scanner. Tie Scanner Controi panei is
located at the distal end of the scanner arm, and is depicted in

Figure 5. The other control area is at the lower right end of the
scanner pedestal. The combination power switch/fuse receptacle is
located here, as is the communication cable connector. The scanner
patient pad is easily lifted off the scanner to access the x-ray source
and other inner mechanisms. For identification purposes, the power
switch end of the scanner pedestal is designated the 'head’' of the table.
The other end is called the "foot’ and is the location of the 'Table Origin’
or Home position.

= NORLAND
| WY
a EMERGENCY
X~RAY SHUTTER OFF
ON OPEN

I *_
LASER <: :> MARK

ON/OFF |

SCANNER CONTROL

XR-26 —

Figure 5 - Scanner Control Panel

The Scanner Control panel includes several touch-sensitive keys and
operation indicators. The MARK key is pressed when the operator is
asked to mark an extent of the scan sits. The EMERGENCY OFF
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key is used to instantly stop ail scanner operations and turn off the
x-ray beam and laser. Separate indicators are illuminated whenever the
X-RAY source has power applied to it, whenever the SHUTTER is open,
and whenever.the LASER has power applied o it.

WARNING: The XR-26 is

equipped with a Class Il Laser which
is less than 1 milliwatt in strength.
DO NOT STARE INTO BEAM.

MILLAS MEOW LASER
C1455 B LA Mroouct
10 WAL WAAMA TR

The laser is turned ON by pressing the control panel key labeled
LASER ON/OFF. The laser is only enabled when its operation is
needed for the procedure being performed. After turning the laser on, a
red dot appears directly below the scanner arm. |If the red dot is not
visible or not perfectly round, check the Laser Manual Shutter paddie to
make sure that it is fully elevated (horizontal).

Please note that if the EMERGENCY OFF key is pressed, the
scanner stops all movement, closes the shutter, and turns off the laser
and x-ray power. The scanner's power switch must be turned off and
then on again to recover from this condition. Scan procedures may
then be re-initiated once the reason for invoking the EMERGENCY OFF
condition has been resolved.

Also included on the scanner control panel are the scanner arm
movement keys. The arrows indicate the direction the arm and source
will move if that key is pressed. Arm movement commands are
requested by screen messages when appropriate.
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2.3 QUALITY CONTROL

Quaiity Conitrol consisis of the procedures used to assess and maintain
the XR-26's measurement competence. Faithful performance of the
techniques outlined in this section will enhance the operator's level of
confidence in the actual bone mineral density measurements. Quality
Control includes calibration, management reports, and phantom
scanning.

2.3.1 CALIBRATION

Calibration is the process of adjusting the XR-26 instrument to
compensate for spectral shift in the x-ray source, slight differences in
the interface circuitry, and other measurement factors.

Two XR-26 calibration processes have been implemented. An initial 12
hour ’characterization’ scan is needed to accumulate enough statistics
from the scanner to fully initialize measurement values. This procedure
is usually performed at the time the instrument is first installed at the
site. However, replacement of a major component of the XR-26
scanner may dictate another characterization scan. Instructions for
performing this procedure will be supplied by Norland in the event such
re-characterization is required.

The second calibration process should be performed daily and is
completely automatic. This daily calibration task takes about 20
minutes, from initiation through compietion of printout. To begin
calibration, select the Scanner command and click on the Bsgin
Calibration command.

If the Begin Calibration command is de-emphasized (not able to be
selected), you will need to enter the Calibration Standard Identification
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values as described in Section 5.4.1. Ordinarily, this information is
entered by the Norland Technician at the time the instrument is
instalied. Once entered, the 8sgin Callbrafion command is activated
and is used to initiate the .calibration process.

The operator is asked to place the calibration standard in its position on
the scanner table. The bracket on the calibration standard incorporates
keyhole-shaped openings. Simply slide the openings over the heads of
the mounting posts and permit the standard to drop to its resting
position. The mounting posts are at the left (foot) end of the table.

The scanner arm should be positioned near the foot of the table.

Click on the Cancel command if the procedure needs to be terminated

for any reason. Please note that if the EMERGENCY OFF key is
pressed, the scanner's power switch must be turned off, then on again,
to reset the unit. As the screen message requests, switch ON the laser
beam.

WARNING: The XR-26 is CAUTION
equipped with a Class |l Laser which ﬂ
is less than 1 milliwatt in strength. e
DO NOT STARE INTO BEAM. fo nirt s oswe

Move the laser spot as close as possible to the A’ point inscribed an
the top of the standard, using the scanner arm movement keys. When
satisfied with the laser dot’s position, press the MARK key. Should
you wish to cancel the procedure, click on the Cancel command.

After point 'A’ is marked, a message asking that the 'B’ point on the
calibration standard be MARKed. Locate the 'B’ point with the laser
beam and press the MARK key. To re-mark point A, click on the
Remark Point A button.

When point 'B' is marked, the XR-26 turns the laser off and completes
the calibration procedure without further operator assistance.

A series of instrument diagnostics are next performed, indicating pass or
fail status for reference beam, shutter, high, medium, and low
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attenuation filter tests. If an error is detected, a message explaining
that calibration is not able to be completed appears on the screen. ltis
advised that a written note be made of the error codes, then Norland
Customer Service should be notified.

After the quality control diagnostics have been successfully completed, a
scan of the calibration standard begins. As the scanner arm maves to
its pre-programmed positions and measurements are made, the display
screen is updated. The estimated time remaining for the procedure is
displayed. Calibration resuits appear when the process is complete.
The results of the successful calibration are saved in disk memory.

Clicking on the Cancel button any time before the Calibration Resuits
screen appears causes the procedure to be terminated, and the
calibration and quality controt measurements made up to that point are
discarded. The instrument will then use the previously-recorded values.

At the end of the Calibration procedure, a compiete summary of
calibration measurements is presented. To obtain a hard copy of the
calibration resuits, select Fife and click on the Print Rgport command.

2.3.2 PHANTOM SCAN

Each XR-26 instrument is supplied with a Norland Anthropomorphic
Spine Phantom. This accessory is constructed of calcium sulfate and
cast polyester. The phantom is fully characterized at the factory and
the resultant values are recorded on & labe!l attached to it.

As a quality control index, the phantom should be measured once after
each daily XR-26 calibration scan using a 12 cm Scan Width and
techniques described in Section 3.1, Spine Measurement. Single (daily)
measurements of L2-L3-L4 BMD, BMC, and Area, should fall within
2.0% of the factory assigned values.

Routine daily scanning of the phantom provides a 'rough’ accuracy
validation, as well as a long-term precision check. To more closely
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monitor short term system performance, occasionally measure the
phantom several times in a row (not less than six). The L2-L3-L4 mean
values for BMD, BMC, and Area should fall within 1.0% of the factory
characterization values.

The coefficient of variation (CV) of these results should be less than or
equal to 1.0 percent, where:

CV = (standard deviation x 100}
mean

Please refer to Section 5,6 for further detail about this CV specification.

Verifying the Area measurement serves to verify the XR-26 step size
(mm per line) because one of the Area parameters is the number of
scans lines required to cover the length of the phantom. The XR-26
software converts the number of scan lines into centimeters (cm) when
performing the Area calculation (cm?). This verification is important
because serial studies dictate the use of the same anatomical lengths
from scan image to scan image.

If measurement values exceed the specified range, the measurement
technique should be reviewed and the phantom re-scanned. If the
out-of-specification condition persists, Norland Customer Service should
be notified.

This completes the descriptions of the Scanner Controls and Quality
Assurance subjects. We invite you to review other sections of this
Operator's Guide.
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3. A-P SPINE MEASUREMENT

This spine measurement mode in the XR-26 is designed specifically for
bone mineral quantification of the lumbar spine, using an anterior-
posterior projection. The region of interest is the L2-L3-L4 segment,
which is analyzed both in total and as individual vertebrae. The
analysis software excludes vertebral transverse process areas from the
bone mineral calculations. It also provides a means of excluding scan
artifacts. A Lateral Spine Measurement Package is available as an
option for the XR-26.

Proper operation of the XR-26 and interpretation of its
measurements requires a thorough understanding of
the factors affecting precision and accuracy. Such
information is provided in Section 5.6, "Precision and
Accuracy.”

Although a female patient is used for procedure
descriptions herein, the same techniques are to be used
with a male patient. In addition, references are made to
various sections in the Base Operator's Guide. You should
become familiar with this referred material before
performing the techniques described herein.

The scanner is equipped with a low power helium-neon laser which is
used as a positioning aid. The red laser light spot is projected onto the
patient and indicates where the x-ray beam will pass.

WARNING: The XR-26 is CAUTION
equipped with a Class Il Laser which oo ouror
is less than 1 milliwatt in strength. *@g
DO NOT STARE INTO BEAM. it
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3.1 SCANNING THE SPINE

3.1.1 Preparing Patient

The patient may wear a ¢loth garment. There shouid nol be any metai
or high-density plastic objects in the scanning area that could interfere
with the scan, especially back braces, long chains or other jewelry; any
metal on their clothing such as rivets, buttons, zippers, or other types of
fasteners. In other words, check for any item that would add a density
to the study. It any of these items are found, be certain to keep them
clear of the area to be scanned.

rest, a large fabric-covered block, should be readily available.
erent dimensions of the leg rest accommodate various patient
engins.

o D
a
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Figure 6 - Patient on Scanner with Leg Block

—

NORLAND XR-28

The patient lies down in the center of the patient pad with her right side
adjacent to the scanner backrest (this places her head at the 'head’ end
of the scanner). The scanner arm should be positioned aver the
patient’s midsection using the scanner arm movement keys. The patient
is then arranged so that her legs are comfortably positioned on the leg
rest, as shown in Figure 6. The use of the leg rest reduces lordosis of
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the spine and helps the patient remain comfortable. Also pay attention
to patient placement so that the scanner arm doesn’t touch the patient.
[t is good practice to develop a consistent positioning method for all
patients.

As the patient may be lying in this position for several minutes, it is
important that she is made as comfortable as possible. This care
reduces the chances of extraneous movement. Make sure she is warm
or cool enough, and that there is a pillow for her head. The use of a
sheet or light blanket for warmth or modesty will not interfere with the
scan results. The patient is now ready for scanning.

Select Patient

Please refer to Section 5.1.1 for detailed instruction on using the patient
selection features of the XR-26. If the patient to be scanned is a new
patient and needs to be added to the patient directory, please refer to
5.1.1.

3.1.2 Scan Preparation

After selecting the patient, select Scan and click on the AR

command. A screen requesting the patient's height and weight, and the
names of the scanning technician and physician appears. This
information is entered using Dialog Edit Techniques described in 1.4.4
and is automatically added to the patient's data file. This information is
requested each time a patient is scanned.

With the patient in position, the operator should prepare the scanner as
prompted by the display. Turn on the laser and observe that a red dot
appears directly below the scanner arm. If the red dot is not visible,

check that the Laser Manual Shutter paddle is fully elevated (horizontal).
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WARNING: The XR-26 is

equipped with a Class |l Laser which
is less than 1 milliwatt in strength.

DO NOT STARE INTO BEAM.

12th rib

—Tom —=+~=— Tcm —=|

Figure 7 - Recommended Scan Area

The typical lumbar scan region is shown in Figure 7. Using the
umbilicus and xiphoid process as center line references, the scan
extends 7 cm to either side of center and from mid-L1 to just beyond
the iliac crests. To include all of L2 through L4 in the scan, the start
point should be marked about 3 ¢cm below the xiphoid process. When
just beginning doing scans, however, it is usually helpful to start at the
xiphoid process so that the tweifth rib appears in the scan.

Position the laser dot over the scan start point and press the MARK
key. A beep is heard, indicating that the computer acknowledges the
position. The screen message now asks that the end point be
identified. If you click on the Cancsl Scan button, another message
appears, asking if you wish to terminate the operation. Click on the
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Resume button to continue or on the Terminzis button if you wish to
cancel the scan.

It is helpful to include part of the iliac crest in the scan image.
Including this feature makes identification of L2, L3, and L4 much
easier. Move the laser dot down through the umbilicus on the patient’s
center line, about 3cm below where the beginning of the iliac crest can
be felt. Take care to avoid bumping the patient's raised legs with the

scanner arm. Press the MARK key. The ensuing beep indicates that

the computer acknowledged the scan end point. The initial and final
extents so MARKed have defined the length of the scan area.

If you click on the Remark Start Point button, the computer re-displays
the Initial Mark information box. Re-position the scanner arm at the

desired start point and press the MARK key to re-mark the initial
point. Otherwise, click on the Cancsl Scan button to terminate the
process.

Once the initial and final points have Scan Parameters
been marked, a Scan Parameters
screen similar to Figure 8 appears,
listing point resolution, line resclution, Poist Mesolution: 1.5 m
scan width, and scan speed Line Resaletion: 1.5 m
parameters. Point and line resolution Sean Videh: 1105 e
and Scan Speed parameters are fixed Scan Speed: 60 s
by XR-26 software and cannot be —
changed. 13.95 cm is the Scan
Width recommended to provide ample
soft tissue characterization. If
desired, the scan width may be
redefined using the Dialog Edit
Techniques, Section 1.4.4, However, subsequent scans of the same
patient should use the same Scan Width.

[CContinue ] [Fepark Sean] [Tancel 3cn] PR
Figure 8 - Scan Parameters
screen

If necessary, click on the Remark Scan button. Instructions for scanner
arm placement appear. Follow the on-screen guidance to re-mark the
scan. Or, if you click on the Cancal Scan button, you are asked to
confirm your desire to terminate the operation. Click on the Resume
button to continue or on the Terminate button if you wish to cancel the
scan.
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3.1.3 The Spine Scan

After viewing the scan parameters, [ o tersaenees m.gm_.,l
click on the CONTINUE button. An = Anute Voltage: 100 Y

faode Current: 1.8 M
Estimated scan tine: D:05.02

X-Ray Parameters screen similar to
Figure 9 appears, indicating the
intended Anode Voitage (in kilovolts),
Anode Current (in milliamps), and

Estimated Scan Time (in minutes).

Figure 9 - X-Ray Parameters
Information Box

If you concur with the scan time, caution the patient to lie still, then
click on the Start Scan button. The XR-26 turns-off the laser and
selects the filter combination dictated by patient thickness. than
measures a baseline. The computer may display a message stating
that the x-ray source is being brought to operating condition. The
scanner arm will soon begin to move back and forth across the patient.
The system completes the entire scan now without intervention. An
audible beep is emitted by the computer at the end of a complete scan.

If you do not concur with the listed scan time, click on the Edit
Parameters button. Make the changes you desire to Scan Width or
Scan Speed, and click on the Continue button. The computer will
display the effect of this change on the Scan Time shown in the
ensuing X-Ray Parameters screen.

The Scan Progress screen shows how many lines will be scanned and
gives an estimate of scan time remaining. While the scanner is
acquiring data, an image of the scan is builz up on the screen. It is
important for the operator to observe the scrzen image as it appears
because the patient may shift position. Close observation permits the
scan to be terminated, if necessary, thereby minimizing patient radiation
exposure.

The image is rendered in a gray scale (or color spectra, if selected).
Note the Density Spectrum that appears near the image. The 'L’
indicates the lowest detected bone density and the 'H’ indicates the
highest bone density. Intermediate bone densities are evenly allocated
to the intermediate gray (or color) levels. These images aid in placing
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the cursors and are not intended for diagnostic purposes. Subsequent
analysis is performed on the actual data acquired.

Remember that if the EMERGENCY OFF key on the Scanner

Control Panel is pressed, the scanner must be turned off, then on
again. Scanning may then be resumed.

Once scanning has started and the SCAN PROGRESS screen is
displayed, clicking on the Cancel Scan buiton causes the current scan
line to be completed. An information box appears, asking if you wish to
terminate the operation. Click on the Resume button to continue.

It you click on the e e e e R AT
Terminate button, a ” '
Scan Terminated screen
appears (very similar to
Figure 10). You are
asked if you wish to
Analyze, Rescan, or
Discard the data.
Examine the displayed

Curzent Scan Prosress

Estimated Time Remaining: 8:08:08

Scan Complete

image and determine if it
suits your purposes. If Fescan )
not, click on the Rescan

button to perform a
rescan, as described in
Section 3.1.4. To -
discard the data, click Figure 10 - End of A-P Spine Scan screen
on the Discard button

and confirm the discard operation. Clicking on the Analyze button
permits analysis of the acquired data, as described in Section 3.2.

i

When the scan is completed normally, the XR-26 presents the Scan
Complete screen, as seen in Figure 10. You are asked if you wish to
Analyze, Rescan, or Discard the data. Click on the Analyze button to
continue the procedure, as described in Section 3.2. If you click on the
Rescan button, you may perform a rescan of the patient, as described
in Section 3.1.4. If you click on the Discard button, the data is not
saved and the Main Menu / |dle screen eventually reappears.
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3.1.4 Rescan Patient

When the scan is File Resulrs Hesians Enage Y75
=l MHerland R

=26 Patjent; E HELEM $HI
completed, the operator Yarlan 3tient: SPIRE HELEN SAITR 102
normailly clicks on the
Analyze button, then

o = | I

Click and hold

follows the procedures near cursors
described in Section 3.2. ts ave.
However, if the scan

image indicates that a |

rescan is needed, the ~
operator may click on ; P, et ; O]
the Rescan button. A e

reduced-size scan image
appears with two cursors
superimposed.  This .

image provides an idea

of the underlying

anatomy or the

existence of scan artifacts.

Figure 11 - Rescan setup screen

The "X" cursors are to be positioned on the image to define the start
and end mark points for the rescan. Drag the upper or lower "X"
cursor to where you want it on the screen image. Then drag the cther
"X" cursor o the desired position.

Notice that as you move the "X" cursors, a rectangular region showing
the 'scan window’ moves with it. This feature, seen in Figure 11,
should greatly assist placement of cursors to exactly define the scan
region. The "X" cursors are connected by a line that bisects the ’scan
window' and indicates the axis of arm movement. It should be used to
guide cursor placement so that the ensuing scan is centered on the
patient’s spine.

Caution the patient to remain lying quietly, then click on the Edit Scan
Parametsers button. Verify the scan width value shown on the Scan
Parameters screen. Click on the Continue button, then on the Start
Scan button. The scanner arm will ‘begin to move across the patient
and the scan will be completed without further intervention.
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3.2 SPINE ANALYSIS

The information presented in this section continues with the normal
scan-then-analyze operation sequence. XR-26 software provides a way
to re-analyze scan data, as described at paragraph 3.2.4, below.

In a Spine Analysis, the characteristics of three lumbar vertebrae (L2,
L3, and L4) are calculated based on the information stored in the scan
data file. Data analysis uses the bone and soft tissue values from the
scan data to produce an image of the scanned anatomy on the display.
To proceed to Analysis, click on the Anailyze button.

The analysis process begins with an initial vertebral definition. The
software makes additional refinements to the calculations, then the
cursor positions are reviewed and verified. If scan artifacts need to be
removed from analysis, an Include/Exclude process is provided. Finally,
numeric results are calculated and presented.

If you click on the Main Menu bar Analyzs title after making analysis
changes, you are asked to Save, Abandon, or Cancel. Save means
save the data to disk and return to the Idle screen. Abandon means to
abandon the work done so far, discard the data, and return to the Idle
screen. Cancel means to return to the screen at which the Main Menu
command was clicked on. [f you are following this explanation, you
should click on the Cancal button to continue.

3.2.1 Initial Vertebral Definition

The Initial Cursor Positioning display. (Figure 12) shows the various
tissue densities found during the scan in a color or grayscale density
spectrum. Please note that the cursor positions illustrated here are as
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Tall File Resul [l I AR-26
;hneg J’J'ﬁ’lgf':‘ép?é’ﬁiﬁ{ Dl Fenlet e e T

recommended cursor DS SEHHRE ——
placement. They must PSITIONING.

be repositioned as contial puiate te mave.
described below. Also 2: 2.55 cn
note that not enough of 3 2.4 cn

L2 was acquired, s¢ a W: 2.49 cn
rescan wouid be L2-14: 2.35 en
recommended if this _
were an actual patient e b
scan. '

The analysis process m—

begins with a preliminary Figure 12 - Initial Cursor Positioning screen

placement of the

intervertebral cursors. Four line cursors extend across the width of the
screen and have been placed in pre-set positions. These cursors are to
be positioned by the operator so that they cut the lumbar spine image
at appropriate intervertebral spaces, thus defining the L2, L3, and L4
vertebrae.

To the right of the spine image is a bone mineral content histogram.
The BMC histogram is a graphical presentation on a

scan line-by-scan line basis of the vertebral bone mineral content.
Histogram lines which are short denote less bone mineral content,
longer histogram lines denote higher bone mineral content. In most
scans, the histogram, plus the actual image, will be all that is needed to
identify the vertebrae. In the normal spine, the BMC value will be
lowest at the interventebral gaps, so simply set the cursors at these
minima in the BMC histogram.

When analyzing subsequent spine scans of the same patient, it is
important to be able to position the intervertebral cursor group as a unit
without changing their size or positional relationship since the cursor
placement and size must be the same as that used for the initial scan.
This is accomplished by a shift-click anywhere on the image itself (not
on the histogram). The description 'L2-L4’ appears under the "Current
Region" legend, but the width and height of this cursor is not specified.

Each of the four cursors is adjusted for appropriate intervertebral
separation. Click on the small box centered on the bottommost cursor.
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This box will be referred to as a Control Point, Observe that "L4/5"
appears beneath the Current Region legend. Drag it into position at the
bottom of L4. Notice that as the cursor is moved, the value displayed
for L4’s length changes. Click on the Next Regicn button or on the
Control Point for the next cursor up and drag it into position between
the bottom of L3 and the top of L4. Similarly, position the next cursor
between L2 and L3, and the last cursor at the top of L2.

When satisfied with cursor placement, click on the Continue button.
The computer performs additional calculations, then presents the Review
Regions screen (Figure 13).

3.2.2 Review Vertebral Definition

file fesults Regions | AR-26 | i iti
‘nl : 'Pzti::t?sl'!;?;nii’.iﬂ 2;?#182 Scan: AP rle.n r 1 on B2/02/90 Venfy that the pOSltlonS
E— | of the cursors (as
S depicted in Figure 13)
—— are approg?_ate. The
icr n CHERT YO cursor positions so
Click on
or near mesioe te xelectd  detined are stored with
o . | the analysis.
R: 315¢en
3: J.d5¢m
W 3.145¢n
Current Resion Baseline data (non-bone
Nane: points) are shown or
Wideh: o T ’ Lo
height:  ea hidden’ by clicking on
the appropriate Image
command. Removai of

——— —— haseline data reveals all
Figure 13 - Review Regions (cursor scanned points
placement) screen corresponding to the

chosen display spectrum
without regard to their ‘bone’ or 'non-bone’ status. This feature may be
heipful in locating anatomical landmarks such as ribs and iliac crests,
which have been automatically excluded from the analysis. To select
an alternate image rendition, select imags and click on the rendition
command of your choice.
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If artifacts have been included as a part of the analysis, they may be
removed using the INCLUDE / EXCLUDE feature, as described in
Section 3.2.5.

At any subsequent spine scan and analysis of the same patient, the
XR-26 software will automatically recall the cursor placement,
maintaining ihe same vertebrat lengths. These cursors should be
positioned as a group to define the same analysis regions as were used
for the initial scan/analysis. In particular, the vertebral lengths must be
the same.

Direct comparison with a printout of a previous scan helps in accurate
repositioning of the intervertebral cursors. Another method of positioning
for a second (serial) scan of a patient is to use the Comparison Image
feature. The Comparison Image is derived from the analysis of the first
scan performed on the subject patiant and is presented in the center of
the Define Regions display.

example side-by-side
Comparison Image. To

i File Results Regions Im XR-26
Figure 14 shows an . R

ocbtain a simi.lar REVIEY REEICHS
omparison image, Click on (FEXT JEETONS
select image and click : , _ i ReaF Tesiin th meect.
on the Show contral painee ta aaur.
command. 2: 315 cn

L3: 3.d5¢nm
L4 J.15em

Current Region

The analyzed image
from the first scan of
this type for the patient
is recalled and
presented in the center
of the display, using the
same linear scale as the
existing image. In the
case of the AP Spine
scan, the histogram will
be replaced with the Comparison Image.

Name :
Vidth: - ]
Heisht: & ]

Figure 14 - Show Comparison image with
original scan at the right.

In summary, the XR-26 aids the operator by placing the cursors using
the same spacing and positioning as the initial scan; by moving the
cursors together as a group; by displaying the segment length (cm) on
the screen {and on printouts) for reference; and by providing a
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Comparison Image. Improper cursor positioning may render the
analysis results inappropriate for serial studies.

NOTE: When performing follow-up scans on patients, it is very
important to be consistent; that is, to re-position the intervertebrat
cursors as close as possible to the original vertebral placement.
it is also important to use the same Scan Width as was originaily
used {13.95 cm is recommended).

3.2.3 Numeric Results

When cursor positions
have been verified,
select Resulis and click
on the Summary Resulis

command. The

AR-26

513 Ve, X
EEBY: - AEST - drw

. MO W LB

0T Ty
e it 2

SPINE NELEM SHITN
1D: m

Female

. SE¥:
NS 33 T3 T H Caucasian

computer performs
summary calculations
and stores the resuits.
An exampie Summary
Results display is shown
in Figure 15.

) T Scan Type: AP Spine
8,000 340 L.75 Sean Dace:  07/82/98
TR A e Coguence Number: 1

DU TAwE e im peraid

The image is not
intended for diagnostic
purposes. The image
rendition or baseline
selection may be
changed by selecting Image and clicking on the appropriate command.

40 0mreee 1bnitem aaten HIRLAND  reeir.remir tuiiesnsr e

Figure 15 - A-P Spine Scan Summary
Results screen

On the Summary Resuits screen, the intervertebral cursors appear in
position over the image. Listed are measurement results for each
region and the operator-selected vertebral lengths (for reference), such
as bone mineral density (BMD) and bone mineral content (BMC). An
estimate of the coefficient of variation (CV) for each measurement is
included in parentheses beneath it. .
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Figure 17 - Detailed Results

Figure 16 - Detailed Result
d l S Screen, Page 2

Screen, Page 1

XR-26 Software provides two additional Results screens. The Detailed
Results page 1 screen, seen in Figure 16, presents the scan image
aiongside the patient personal data. The Detailed Results page 2
screen lists the values measured for each vertebral region, area, and
total vertebral column measurement values (see Figure 17).

Comments about this scan, such as

special conditions or observations, may EDIT SCAM COMMENTS
be entered using Dialog Edit Techniques .

(1.4.4) after selecting File and clicking E';'EE:E:EE:.E:SE:EEEE%%IE:‘,_M—_
on the Edit Comrnents command. Any for Future nﬂnnu._:___
comment so entered will be saved with

the data and is included on any (Fcseos Chanaes] [Tk For fecenc)

subsequent numeric results printout.
Click on the Azcept Changes button to
preserve the scan comments.

3.2.4 Reviewing Previous Results

When an analysis for a particular patient is desired, it is necessary to
specify the patient and the scan of interest. To do so, select File and
click on the &slsct & Pafient command. Double-click on the particular
Patient name, then double-click on the desired spine scan data file.
The computer then retrieves the data for the selected scan and
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presents a Results screen. More detail about the patient or scan
selection features of XR-26 software may be found at Section 5.1.1.

If the data was stored on diskette, a "Loading Data" message
requesting the insertion of that specific Volume disk is displayed. Place
the diskette in the disk drive and click on the Continug button.

For Summary and page 1 Detailed Results, intervertebral cursor
positions are recalled with the data and are displayed in position. Page
2 Detailed Results lists measured values for each region.

If cursor positioning needs to be redefined, select Reglons and click on
the Modify Regions command. The Review Regions display is
presented and the desired changes may be made, as described above
(paragraph 3.2.2). To view a Comparison Image, select image and
click on the Show Comparison command. [f additional artifacts have
been identified, select Rsgions and click on the Inclute/Exciuds
command. Mark and process the artifacts as described below.

3.2.5 Arnifact Include / Exclude

The spine analysis program has been designed to automatically exclude
any 'bone points’ which are not connected to the spine. Similary, it will
automatically eliminate any voids or islands of soft tissue surrounded by
vertebral bone. Occasionally, however, it may be necessary to manually
remove non-spine artifacts, such as ribs, iliac crests, calcified aortas or
extra-osseous calcifications, previous callous formation, etc., from the
measurement region by using the Exclude function.

To exclude such artifacts, from the displayed Results screen, select
and click on the Modify Regions command. Reselect Rsgions
and click on the Includs/Exclucts command.

On the Include/Exclude screen, a small box appears over the image (as
in Figure 18). It will be used to circumscribe such artifacts for removal
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from analysis File FResults Reyians Inase -5
. . ~]__Patienc; SPIKE NELEN SHITH 102 Sean: W7 Spine 1 on 07/02/90
consideration. The I -

entire cursor box may

be moved up, down, left, INCLUDE/ EXCLUDE
or right.
Position curser,
Selece aption.
Position the pointer
anywhere inside the box
[ CONTTRUE |

and drag the box to the
position desired. Then, =
drag an edge of the box ' Videh: 438 on
where desired. Continue o
with this positioning
sequence for the
remaining sides of the
cursor. When satisfied
with the box size and placement, click on the Exclude button to exclude
the region from resuiis consideration.

Current Resion

Figure 18 - Include/Exclude screen

if you wish to include a portion or all of an excluded region, especially
islands of tissue, click on and drag each edge of the cursor box to
circumscribe the area of interest. When satisfied with cursor size and
placement, click on the Include button. Data from the newly-defined
region is included in any subsequent results report.

This process of excluding each fragment of the artifact may be repeated
as often as needed. When satisfied with region exclusion, click on the
Continue button. Review the intervertebral cursor positions, then select
Resulis and click on the desired results command. Data from any
excluded region(s) is removed from the tabulated results. Data from
any included region(s) is added to the tabulated resuits.

3.2.6 Alternate Analysis Technique

In some patients, the spine has deteriorated to such an extent that it is
impossible to locate one or more intervertebral spaces. Techniques
have been developed that may be used to follow the patient serially.
One of these techniques is to use a fixed-length region.

Page 48 - Basic Operator's Guide

—NORLAND-XR-26 X-Ray Bone Densitometer



In order for the fixed-length region to be accurately re-positioned, the
scan images must include both iliac crests. To set up a fixed-length
region, the single-line cursor that is normally positioned at the bottom of
L4 should be positioned across the top of the iliac crests. It may be
best to hide the baseline so all scanned points may be seen. The
single-line cursor that is normally positioned at the top of L2 should be
positioned some fixed-length above the iliac crests. For example,
positioning the L2 (top) cursor 70 lines above the iliac crests results in
a fixed length segment of 10.5¢cm (70 lines x 1.5mm per line). The
middle two single-line cursors should be either ignored or moved to
convenient locations between the top and bottom cursors. Once the
cursors are positioned, the operator may continue with the analysis.
The values given in the Results display for these two cursors should be
ignored. Only the Total values for the L2-L4 segment should be used
for comparison purposes.

If some of the vertebral separations are able to be determined, place
the appropriate single-line cursors at those separations. The remaining
single-line cursors (those not able to be positioned) should be placed
anywhere convenient. Only the values for the properly-positioned
cursors should be used. it may be useful to note this cursor placement
in the Scan Comments record.

3.2.7 Rescale Image and Reanalyze Scan

It is possible that a scanned region includes a very high density object.
The Report image density spectrum is scaled according to the range of
densities found in the scan. An high-density object included in the
analysis may cause the resultant density spectra to be spread across a
wider-than-normal range of density values, so the on-screen and printed
density rendition may be skewed. The porirayal of lower-density scan
elements may be obscured because of this skewed density spectrum.

XR-26 software permits these high-density objects to be removed from
analysis consideration using the Exclude feature. Once removed, the

scan image may be rescaled so that a more normai range of density

values is portrayed. To do so, use the instructions given above to
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exclude the object. Then select Imags and click on the Rssoals Imays
command. The software will disregard the excluded areas from the
analysis and present the image in a more typical density spectrum.

The Include feature may be used to recover each excluded portion of a
scan in a piece-by-piece fashion. The Reanalyze operation may be
used {0 recover all exciuded regions in one operation, without moving
any intervertebral or Special Region cursor(s). To reanalyze a scan and
recover all excluded regions, select Regions and click on the Resnalyzs
command. Confirmation of this operation is NOT made, so be sure you
have no need for any of the existing excluded regions. The analysis
process starts over from the beginning.

The High Density Detection feature can discard any data point
containing a very high density value, thereby removing these anifacts
from the computed measurement values. It is useful in situations where
an implanted prosthetic device is in the scan region, such as bone
screws and fixtures. High Density Detection may be enabled or
disabled at the Analysis Results screen by selecting Regions and
clicking on the desired Migh Densily Detsct command. Once set, this
mode remains in effect until changed.

3.2.8 Printed Report

The Summary Report, shown in Figure 19, depicts essentially the same
information seen at the Summary Results screen. it takes less time to
generate and print than the Detailed Report, which combines the
information seen in both Detailed Results screens on one piece of
paper. The printed image is not intended for diagnostic purposes.

Choices made in the Jmage Menu are used when generating hard-copy
printout of the analysis. These choices include images rendered with or
without baseline data and in color or gray scale. What is seen on the
display is what will be printed. The number of copies that will be
printed is pre-selected at Printer Setup, described in Section 5.4.4.
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Figure 19 - A-P Spine Analysis Printed Report

If a Summary report is desired, from the Summary Results screen,
select Filg and click on the Print Rsport command. Then click on either
the Print Immediatsly button or Add to Queue button. The preselected
number and rendition of the analysis results is obtained. If additional
ptinted reports are desired, click on the Print Report command again.
To cancel the printout request, click on the Cancsi Printout button.

If a Detailed Report is desired, from either page of the Detailed Results
screen, select Fi#e and click on the Print Report command. Then click
on either the Print Immadiately button or Add to Queus button. To
cancel the printout request, click on the Cancsl Printout button.
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3.2.9 Quantities Measured

When a Summary Resuits display is requested, values are given for
Bone Mineral Density, Bone Mineral Content, and region Length for L2,
L3, L4, and the L2-L4 coiumin. The Page 2 Detailed Results display
provides the same measurement values given on the Summary Report
plus AREA values and CV values ("CV" means Coefiicient of Variation,
as described in Section 5.6.).

It is generally accepted that in order to have confidence that a change
in measurement represents a change in BMD, the measured change
must be at least:

[(CV Initial Meas.)* + (CV Final Meas.)¥'®

CV values are valid for subjects having well defined bones and non-
calcified soft tissue. CV values do not apply to the vertebral segment
length figures since these values are determined solely by operator
judgement and not XR-26 analysis. Length values are provided for
reference only; to assist in repeatable placement of intervertebrai
cursors on follow-up scans.

‘LeBlanc, A. D., et. al.: "Precision of Dual Photon Measurements." Journal of

Nuclear Medicine. 27:1362, 1986.
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3.3 TRENDING

The XR-26 provides several means to visually present a patient's bone
mineral density measurement in comparison to several indicators.
Please note that only the clinician performs the diagnosis. The XR-26
supplies certain data which may assist the clinician.

The Trending technique assists an interpretation of the patient's
measurement when compared with previous measurements of the same
patient. Trending looks only at the individual patient's measurements.
Please refer to Section 5 for a complete description of Trending
operations.

The second method of patient comparison is called Reference. All
information concerning Reference may be found in the Reference
Population supplement to this Operator's Guide.

The descriptions of A-P Spine Scan and Analysis is now complete. We
invite you to review other sections of this Operator's Guide.
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4. HIP MEASUREMENT

The hip measurement mode in the XR-26 scans the left or right
proximal femur area and provides bone mineral quantification of the
femoral neck, Ward's Triangle, and the greater trochanter regions of
interest. The analysis software provides a means of excluding scan
artifacts and for following a patient serially.

Proper operation of the XR-26 and interpretation of its
measurements requires a thorough understanding of
the factors affecting precision and accuracy. Such
information is provided in Section 5.6, "Precision and
Accuracy."

Although a female patient is used for procedure
descriptions herein, the same techniques are to be used
with a male patient. In addition, references are made to
various sections in the Base Operator's Guide. You should
become familiar with this referred material before
performing the techniques described herein.

The scanner is equipped with a low power helium-neon laser which is
used when positioning the scanner arm over the patient. The red laser
light spot is projected onto the patient and indicates where the x-ray
beam will pass. '

WARNING: The XR-26 is CAUTION
equipped with a Class Il Laser which E
is less than 1 milliwatt in strength. *@f_——é
DO NOT STARE INTO BEAM. Lo il i S
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4.1 SCANNING THE HIP

In brief, the hip scanning process begins with a quick Scout scan over
the femoral neck area. The software creates and displays an image of
the scanned anatomy. On this screen image, the operator defines start
and end points for the measurement scan. The measurement scan is
then taken, results calculated, and the data is saved. During this
process, instructions for scanner arm movement and scan site
identification is presented as appropriate.

Several differences exist between Scout Scan and Measurement Scan
attributes and are intended to provide scan data appropriate to the
procedure used. Table IV indicates the differences in fixed scan
attibutes, as selected at the Verify Scan Parameters screen.

Scout Scan Measurement Scan

-------------- - —— vt 2 o s

Point. Resolunon
. Line- Resolutlon :
-”-?3Scan Speed e

2.0 mm 1 0 mm
80 Y mm/sec -}5 G mr_n/gac

Table IV - Fixed Hip Scan parameters

4.1.1 Preparing Patient

For a hip scan, the patient need not undress or even loosen clothing.
Howevaer, there should not be any metal or plastic objects in the
scanning area that could interfere with the scan. Check for hip or back
braces, any metal on clothing such as rivets, buttons, zippers or other
types of fasteners, or metal, coins, or other objects in front or rear
pockets. In other words, check for any item that could add a density to
the study. If any of these items are found, be certain to keep them
clear of the scan area.
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The foot block (a trapezoid-shaped fabric-covered foam block) and foot
straps should.be readily available. This block aids in optimal positioning
of the proximal femur for scanning, as seen in Figure 20.

The patient lies down in the center of the patient pad with her right side
adjacent to the scanner backrest (this places her head at the 'head’ end
of the scanner). This orientation is important in hip measurement for
the correct identification of left and right hip scans. The scanner arm
should be positioned over the patient's midsection using the scanner
arm movement keys. Figure 20 shows a typical patient positioning
scheme.

h— MORLAKRD XR-26

X-RAY BONE DEMMTOMETER

—d g
Figure 20 - Patient on Scanner with Foot Block

The patient is then arranged so that her legs are placed straight out
and her feet are rotated inward slightly. For correct positioning of the
feet, place the foot block between the patient's feet and elevate the
heels into the block heel rests. Secure the toes to the block using the
foot straps, as seen in Figure 21. For your more elderly patients, use
the lower heel rests for greater patient comfort. It is good practice to
develop a consistent positioning method for all patients.
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As the patient may be lying in this
position for several minutes, it is
important that she is made as f
comfortable as possible. This care L
reduces the chances of extraneous {
\

movement. Make sure she is warm
or cool enough, and that there is a
pillow far her head, The uss ¢f a
sheet or light blanket for warmth or .

modesty will not interfere with the F;%'i‘:i’:nﬁ - Proper foot
scan results. The patient is now P g

ready for scanning.

AN
LA R T X A A AT o A AL X2 paw
{:.:.;.:.:::&:.:.%:.:.:.:.:a.:.;.::‘!:.;.:::.:.:g.'r
shaletoleletaeSela et e o e s o lo e TaTe o e e te et

Select Patient

Please refer to 5.1.1 for detailed instruction on using the patient
selection features of the XR-26. If the patient to be scanned is a new
patient and needs to be added to the patient directory, please refer to
5.1.1.

4.1.2 Scan Preparation

After selecting the patient, select Sean. Notice that separate scan
procedures are provided for Left Hip scan and Right Hip scan. Left hip
and right hip designation is made from the patient's point of view.
These instructions will continue by describing left hip procedures, but
are easily applied to right hip procedures by adopting a mirror image of
the anatomy presented.

Click on the Le® Mip command. A screen requesting the patient’s
height and weight, and the names of the scanning technician and
physician appears. This information is entered using Dialog Edit
Techniques described in paragraph 1.4.4 and automatically added to the
patient’s data file. This information is requested each time a patient is
scanned.
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With the patient in position, the operator should prepare the scanner as
prompted by the display. Turn on the laser and observe that a red dot
appears directly below the scanner arm. If the red dot is not visible,

check that the Laser Manual Shutter paddle is fully elevated (horizontal).

WARNING: The XR-26 is

equipped with a Class Il Laser which
is less than 1 milliwatt in strength.
DO NOT STARE INTO BEAM.

WELILM MG LASER
CLAES T LASCR Moot
10 WRLWATT wizpan DUTPT

The typical LEFT and RIGHT proximal femur scan regions are shown in
Figure 22. Each region is oriented at a 45 degree angle to the table’s
long axis and centered about the MARK point. The preset length of a
hip scout scan is 4 cm above the MARK point and 6 cm below the
scan point. The preset width of the scan is 10 cm.

RIGHT HIP LEFT HIP
< SCANS - ~ SCANS

Scm

Figure 22 - Recommended Left and Right Hip Scan Areas

In Figure 22, certain letters are used to identify the scan landmarks.
The [M] denotes the recommended Mark point position requested of the
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operator. The other landmarks are defined by XR-26 software, where
[S] denotes the Start point for the scan, {E] denotes the End point, and
[B] denotes the baseline measurement point.

Use a palpable anatomical feature {(where the femur is closest to the
skin, for example) to locate the proximal femur. Position the red laser
dot at the approximate center of the femoral neck area using the arm
mation contrals. Press the MARK key 1o coniinue. A beep is emitted
by the computer to indicate that the marked point is acknowledged.

The MARK position doesn’t have to be exact, since the ensuing Scout
Scan screen image is used to define the Measurement scan. If you
click on the Cancal Scan button, another message appears, asking if
you wish to terminate the operation. Click on the Resume button to
continue or on the Terminate button if you wish to cancel the scan.

Once the center of the hip area has I'—__1
been marked, a Scan Parameters Scan Parameters

screen similar to Figure 23 appears,
listing point resolution, line resolution, -

scan width, and scan speed -
parameters. Point and line resolution Lise Resalution: 2  mm
parameters are preset by XR-26 Seam Wideh: 10 cn
software and cannot be changed. Seam Speed: 83 s

The Scan Speed is 45.0 mm/sec for
Measurement scans and 80.0 mnvsec leniue ]

for Scout Scans. Figure 23 - Scan Parameters
screen

Point Resolucion: 1_ m

Norland recommends 16.0 cm for

Scout Scan Width to provide ample soft tissue characterization. If
desired, the scan width may be redefined using the Dialog Edit
Techniques, Section 1.4.4. To change the Scout Scan Width, click on
the Scout button and note that the scan speed value changes to

80.0 mm/sec. Enter the desired scan width. The effect of this change
is seen on the Scan Time value displayed on the next screen. This
process may be repeated until satisfied with Scan Width and Time for
the Scout Scan. .

The Scout Scan will be performed using the scan parameters last seen
at the Scan Parameters screen, so make sure the proper Scan Speed
and Scan Width values are indicated.
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If necessary, click on the Remarz Scan button. Instructions for scanner
arm placement appear. Follow the on-screen guidance to re-mark the
scan on the patient. Or, if you click on the Cancsl Scan button, you
are asked to confirm your desire to terminate the operation. Click on
the Resume button to continue or on the Terminaie button if you wish
to cancel the scan.

4.1.3 The Hip Scout Scan

When satisfied with scan parameters,
click on the Continue button. An X-
Ray Parameters screen similar to
Figure 24 appears, indicating the
intended Anode Voltage (in kilovolts),
Anode Current (in milliamps), and
Estimated Scan Time (in minutes).

Flgure 24 - XRayParameter |
Information

if you concur with the scan time, caution the patient to lie still, then
click on the Start Scan button. The XR-26 turns-off the laser and
selects the filter combination dictated by patient thickness, then
measures a baseline. The computer may display a message stating
that the x-ray source is being brought to operating condition. The
scanner arm will soon begin to move back and forth across the patient.
The system completes the Scout Scan now without intervention, then
signals the end of the scan with an audible beep.

If you do not concur with the listed scan time, click on the Edit
Parameters button. Make the changes you desire to Scan Width or
Scan Speed, and click on the Continue button. The computer will
display the effect of this change on the Scan Time shown in the
ensuing X-Ray Parameters screen.

The Scan Progress screen shows how many lines will be scanned and
gives an estimate of scan time remaining. While the scanner is
acquiring data, an image of the scan is built up on the screen.
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It is important for the operator to observe the screen image. It is
possible that: the wrong region is being scanned; the scan extends
beyond the desired region of interest; the patient moved; the scan
image is unrecognizable; or other difficulty may arise. Close
observation permits the scan to be terminated, if necessary, thereby
minimizing patient radiation exposure.

The image is rendered in a gray scale (or color spectra, if selected).
Note the Density Spectrum that appears near the image. The 'L’
indicates the lowest detected bone density and the 'H’ indicates the
highest bone density. Intermediate bone densities are evenly allocated
to the intermediate gray (or color) levels. These images aid in placing
the cursors and are not intended for diagnostic purposes. Subsequent
analysis is performed on the actual data acquired.

Remember that if the EMERGENCY OFF key on the Scanner
Control Panel is pressed, the scanner must be turned off, then on
again. Scanning may then be resumed.

Cnce scanning has lrne Rezults Rr:hiu;s Trase : : =26
- T iﬂ‘ &B'zﬁ Ei!‘]l’l:; iﬂ‘h. HIM — e
started and the SCAN ]

PROGRESS screen is Current Scan Prosress
displayed, clicking on the ' LY

Cancel Scan button
causes the current scan
line to be completed.
An information box
appears, asking if you
wish to terminate the
operation. Click on the
Resuma button to
continue.

B Estixated Tiae Remaining: 8:06:08

Scaa Complets

If you click on the Figure 25 - Scan Complete screen

Terminate button, a
Scan Terminated screen appears (very similar to Figure 25). You are
offered the same choices as if the scan is completed normally.

e g g R e e oo
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4.1.4 The Hip Measurement Scan

When the Scout Scan is successfully completed, the Scan Complete
screen (shown in Figure 25) appears. You are asked if you wish to
Rescan the patient or to Discard the data. If you click on the Discard
button, the data is not saved and the Main Menu - Idle Display
eventually reappears.

Click on the Rescan Filr Resylts fegions [nage B -2
button and observe a ; roriand Jo—fatienes 3 ;

screen similar to

Figure 26. The two "X"
cursors connected by a
line and a box are
superimposed on a
reduced-size scan
image. Caution the
patient to remain lying
very quietly. The
cursor(s) should be
positioned on the image
as shown to define the

]
I
Click and hold
aeIr carsers

ty meve.

L

upper and lower limits —
foF:'pthe Measurement Figure 26 - Position Rescan Cursors screen
Scan or another Scout

Scan. The choice of Scout or Measurement Scan is made at the Scan
Parameters screen, which will shortly be seen. Should you choose
ancther Scout Scan, follow the directions given above.

For measurement repeatability, it is very important to obtain a property-
oriented Measurement scan image, i.e.: the long axis of the femoral
neck should be straight up and down on the final measurement scan
image. Drag the upper or lower "X" cursor to where you want it on the
screen image. Then drag the other "X" cursor to the desired position.
The line that connects the two "X" cursors should be used to guide
cursor placement so that the ensuing scan is centered on the long axis
of the femoral neck. The box outlines the intended scan region.

Once the hip scan cursors have been adjusted, click on the Edit Scan
Parametars button. A Scan Parameters screen similar to Figure 23
appears. Verify the scan width value shown on the Scan Parameters
screen.
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Norland recommends 10.0 cm for Measurement Scan Width but it may
be re-defined by the operator. To change the Scan Width, click on the
Measurement button and observe that the Scan Speed is 45.0 mm/sec.
Enter the desired scan width using Dialog Editing Techniques (1.4.4).

If necessary, click on the Remark Scan button. The software
remembers that a Scout Scan has been performed and presents a
reduced-size Rescan Cursor positioning screen. Another Scout Scan
may be defined there and any work done to this point is discarded.
Follow the on-screen guidance to re-mark the scan. Again, make sure
the proper Scan Speed and Scan Width values are indicated before
leaving this screen. Or, if you click on the Cancsl Scan button, you are
asked to confirm your desire to terminate the operation. Click on the
Resume button to continue or on the Terminate button if you wish to
cancel the scan.

When satisfied with scan File Results Rewions lnage ¥R-2€
. n] Norland X8-2§  Patient: Smith, ke

parameters, click on the [}

~ .

Continue button. An X- | Currest Scan Progress

Ray Parameters screen
similar to Figure 24
appears, indicating the
intended Anode Voltage
(in kilovolts), Anode
Current (in milliamps),

Estimated Time Remaining: 9:D9:88

Scaa Corplete

and Estimated Scan el ]
Time (in minutes).
Review these [ Diecard ]

parameters, caution the
patient to lie still, then \

click on the Start Scan
button. The scanner Figure 27 - Measurement Scan Complete

arm will begin to move  Screen

across the patient and

the measurement scan will be completed- without further intervention.
The Scan Progress screen indicates the estimated scan time remaining.

When the end of the scan is reached, a beep is emitted and the XR-26
presents the Scan Complete screen, as in Figure 27. You are asked if
you wish to Analyze, Rescan, or Discard the data. Verify the proper
orientation of the scan image.
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If you terminated the scan, a Scan Terminated screen very similar in
appearance to Figure 27 is displayed. You are offered the same
operational choices as if the scan was completed normally. If you click
on the Rescan button, you may perform a rescan of the patient, as
described above. If you click on the Ciscard button, the data is not
saved and the Main Menu / Idle Display reappears.

Move the scanner arm out of the way and detach the foot block from
the patient. The patient may now be released.
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4.2 HIP ANALYSIS

e

The information presented here continues with the standard scan-then-
analyze sequence of operations. XR-26 software provides a way to re-
analyze scan data and is described later in this section.

In a Hip Analysis, the characteristics of the femoral neck, Ward’s
Triangle, and the greater trochanter are calculated based on the
information stored in the scan data file. The hip analysis process
begins with cursor positioning to define regions. If scan anifacts need
to be removed from analysis consideration, an Include / Exclude
process is provided. Numernc results are then calculated and presented.

To proceed to Analysis, click on the Analyze button.

o~ ~

(_4.2.1/Identity Femoral Neck

The analysis process begins with placement of the femoral neck cursor
so that it cuts the left window neck image at its narrowest point.
Cursor placement during this process is largely automatic, but at each
step, the operator is asked to approve the program’s choice and is
allowed to override it if desired.

The Left Hip Cursor Placement display (Figure 28) shows the various
bone densities found during the scan in a grayscale or color density
spectrum. 12-level gray scale, 16-level gray scale, or 12-level color
scale image depiction may be made by selecting Image and clicking on
the desired rendition command.

For a routine hip measurement, the scanned region should include the
entire femoral neck, the entire greater trochanter, and part of the
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¢

dp,Qc.v”

i sul Redi 1 ¥R-26
fl?l:nfT?raLI-lSTgageﬁ?edl' :?nee Of ] file Resule: ca::;:nd ;;3;6 Patimt:jiajth. Helen 102 ~
the scan path should f
coincide with the center DEFINE REGIONS
line of the femoral neck. Click on (REXT REGTON)
T ea selece |

Click and hold on
contiul points to meve,

It may prove useful to
imagine a straight line
that bisects an image of
the femoral neck and is i e
parallel with the neck. ol SR

Current Resion

Then imagine another : Reishts ~ c»

straight line that is
erpendicular he fi Vet S —

ﬁn;p angli)lggsgg tthreotf:gﬁt Figure 28 - Femoral Neck Cursor Positioning

the center of the femoral SCréen

neck. The closer the

initial MARK point is made to the intersection of these two lines, the

better the final measurement will be. Consistent use of this visualization

when marking the screen image should result in successful and

repeatable analyses.

The XR-26 software analyzes the data and automatically places the
horizontal neck cursor to contain the narrowest segment of the femoral
neck. The operator is asked to verify this positioning and, if necessary,
change it.

If you do not concur with automatic femeral neck cursor placement,
move the pointer near the center of the neck cursor and drag the entire
cursor to the narrowest portion of the femoral neck.

A single vertical line is positioned at the center of the neck segment
defined by the bone edges and horizontal cursors. |If this line appears
entirely outside the bone edges of the femoral neck, drag it into the
neck segment between the bone edges. .

The XR-26 aids the operator by moving the cursors together as a
group; by displaying the neck length on the screen (and on printouts)
for reference; and by offering a Comparison image. Improper cursor
positioning may render the analysis results inappropriate for serial
studies.
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file Results Regisss Inase AR-24

L) MNerland XR-26
A ——

Pacient: Smith, Helen 107

DEFINE REGIONS
Click on

or near resiom
to teleer

Click and hald oa
contrul points ta move.

Current Region

tame;
Vidth: 1]
Height: 1]

Figure 29 shows an
example side-by-side
Comparison Image. To
obtain a similar
Comparison image,
select dmags and click
on the Show

WETISON command.
The analyzed image
from the first left hip
scan for the patient is
recalled and presented
in the center of the
display, using the same
linear scale as the
existing image.

Note: When performing follow-up scans on patients, it is very
important that the cursor placement and size be the same
as the initial scan. In particular, the neck cursor height
should be the same. This dimension is displayed on the
screen for reference. The operator is encouraged to use
the Comparison Image or to refer to the printout of the
initial scan when verifying the cursor paositions.

Baseline data (non-bone points} are shown or ‘hidden’ by clicking on the
appropriate {mage command. Removal of baseline data reveals all
scanned points corresponding to the chosen display spectrum without
regard to their 'bone’ or 'non-bone’ status. This feature may be helpful
in locating anatomical landmarks such as ribs and iliac crests, which
have been automatically excluded from the analysis. To select an
alternate image rendition, select /mage and click on the rendition

command of your choice.

If artifacts have been included as a part bf the analysis, they may be
removed using the INCLUDE / EXCLUDE feature, as described in

Section 4.2.4.
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4.2.2 Numeric Results

. , , - ‘ ~ o
When Sa‘“&:,f!ed with both - File Recults Rr:;;nf zlﬁlyo e — XR-26
curser positions, select R Ty 0. B LOEI - Seich. el
. TR L M " Smith, Helen
command. The program ol RAM AR Egiie: Cavtanion
) SN2 TR

locates the Ward's
Triangle marker,
performs summary
calculations, and stores
the results. A tabular
report of the bone
measurements is then
presented, as shown in
Figure 30. The image is

not intended for . s amerane cowmrdem sovben  NORLAND  peviriann s contanarae
diagnostic purposes. Figure 30 - Summary Results screen

. . .- Scaa Type: Left Hip
Do R ahest s wereees o Scam Date:  B7/H3/93
Lot S- Sequence Wunber: F

The Summary Results screen includes the scan image with femorai
neck and Ward's Triangle cursors in position. Listed are measurement
results for bone mineral density (BMD), bone mineral content (BMC),
and neck segment length (LGTH). An estimate of the coefficient of
variation (CV) for each measurement is included in parentheses beneath
it.

XR-26 Software provides two additional Results screens. The Detailed
Results page 1 screen, seen in Figure 31, presents the scan image
alongside the patient personal data. The Detailed Results page 2
screen, seen in Figure 32, lists the values measured for each proximal
femur region and associated CV values.
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Figure 31 - Detailed Results Figure 32 - Detailed Results
Screen, Page 1 Screen, Page 2

Comments about this scan, such as
special conditions or observations, may EDIT SCAM COMMENTS

b& entered using Diaiog Edit Techniques

This is the Scan Cosment, Th

(1.4.4) after selecting Fite and clicking technician or doctor ntay note —_ _
on the Edit Comments command. Any Far Bucure referenge  conditions
comment so entered will be saved with

the data and is included on any (s Cacees ] (T Pt fcerpe ]

subsequent numeric results printout.
Click on the Accept Changes button to
preserve the scan comments.

4.2.3 Reviewing Previous Results

When an analysis for a particular patient is desired, it is necessary to
specify the patient and the scan of interest. To do so, select Fifg and
click on the Ssiset & Pafient command. Double-click on the panicular
Patient name, then double-click on the desired Left or Right Hip scan

data file. The computer then retrieves the data for the selected scan

and presents a Results screen. More detail about the patient or scan
selection features of XR-26 software may be found at 5.1.1.

If the data was stored on diskette, a "Loading Data" message
requesting the insertion of that specific Volume disk is displayed. Place
the diskette in the disk drive and click on the Continue button.
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For Summary and page 1 Detailed Results, neck cursor positions are
recalled with the data and are displayed in position. If cursor
positioning needs to be redefined, select Ragions and click on the
Modlily Regions command. The Review Cursor Placement display is
presented and the desired changes may be made, as described in
paragraph 4.2.1. if additional artifacts have been identified, select
Regions and click on the (ncluds/Exciucle command. Mark and process
the artifacts as described below.

4.2.4 Arifact Include / Exclude

The hip analysis program has been designed to automatically exclude
any ‘bone points’ which are not connected to the pelvis or femur.
Similarly, it will automatically eliminate any voids or islands of soft tissue
surrounded by bone. It may be sometimes necessary to manually
remove non-femur artifacts from the measurement region by using the
Exclude function. To do so, from the displayed Results screen, select

Asgions and click on the Modily Rsgions command. Reselect Rsglons
and click on the Includs/Excheds command.

On the Include/Exclude
screen, a small box
appears over the image

(as in Figure 33). It will INCLYOE/ EXCLUDE

be used to circumscribe

such artifacts for g iyt

removal from analysis ; :

consideration. L]
LT MUK |

Position the pointer : ' Current Resicn
anywhere inside the box Yideh: 1B
and drag the box to the

position desired. Then,
drag an ed e of the box e ———————————— T ——————
whgre desirged. Continue Figure 33 - Include/Exclude screen

with this positioning

sequence for the remaining sides of the cursor. When satisfied with the
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box size and placement, click on the Exciude button to exclude the
region from resuits consideration.

If you wish to include a portion or all of an excluded region, click on
and drag each edge of the cursor box to circumscribe the area of
interest. When satisfied with cursor size and placement, click on the
include button. Data from the newly-defined region is inciuded in any
subsequent results repor.

This process of excluding each fragment of the artifact may be repeated
as often as needed. When satisfied with region exclusion, click on the
Continue button. Review the neck and center cursor positions, then
select Resufis and click on the desired results command. Data from
any excluded region(s) is removed from the tabulated results. Data
from any included region(s) is added to the tabulated results.

4.2.5 Rescale Image and Reanalyze Scan

It is possible that a scanned region includes a very high density object.
The Report image density spectrum is scaled according to the range of
densities found in the scan. An high-density object included in the
analysis causes the resultant density spectra to be spread across a
wider-than-normal range of density values, so the on-screen density
rendition may be skewed. The portrayal of lower-density scan elements
may be obscured because of this skewed density spectrum.

XR-26 software permits these high-density objects to be removed from
analysis consideration using the Exclude feature. Once removed, the
scan image may be rescaled so that a more normal range of density
values is portrayed. To do so, use the instructions given above to
exclude the object. Then select Image and click on the Rescale image
command. The software will disregard the excluded areas from the
analysis and present the image in a more realistic density spectrum.

The Include feature may be used to recover each excluded portion of a
scan in a piece-by-piece fashion. The Reanalyze operation may be
used to recover all excluded regions in one operation, without moving
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any Hip or Special Region cursor(s). To reanalyze a scan and recover
all excluded regions, select Rsgions and click on the Raanalyzs
command. Confirmation of this operation is NOT made, so be sure you
have no need for any of the existing excluded regions. The analysis
process starts over from the beginning.

A High Density Detection Option is available for XR-26 software. If
installed and enabled, the software will discard any data point containing
a very high density value, thereby removing these artifacts from the
computed measurement values. This Detection Option may be enabled
or disabled at the Analysis Results screen by selecting Ragions and
clicking on the desired High Density Deisct command. Once set, this
mode remains in effect until changed.

4.2.6 Printed Report

XR-26 OPERATOR'S GUIDE

Emage not for diaguacics parpasec.

L - IH BD M IENGTH ( Smith, Helen
plem® cm 1D: 102
NEX 0.745 .81 1.00
1T 8y {i.0y  {refy | AQCH 42
TROCH. 0.600 6.52 SEX: Femuale
oy ey Etbaie: Caucasian
WARD'S 0.748 0.75
4.5y (43 Scan Type: Left Hip
(CVs ahewn Lo perivai} Scan Date: QT/03/90
Sequence Number: 1

5. 0mmiver 1.0z 0mm 1. 0%a NORIAND  Rew:Tib.0r8.1.s Col:ani2lise

~ Figure 34 - Left Hip Analysis Printed Report

Figure 34 is an example of a typica!' Left Hip Summary printed report.
The printed image is not intended for diagnostic purposes.
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Choices made in the {mags Menu are used when generating hard-copy
printout of the analysis. These choices include images rendered with or
without baseline data and in color or gray scale. What is seen on the
display is what will be printed. The number of copies that will be
printed is pre-selected at Printer Setup, described in Section 5.4.4.

Two types of printed reports may be obtained. The Summary Repont,
shown in Figure 34, depicts essentially the same information seen at
the Summary Results screen. It takes less time to generate and print
than the Detailed Report, which combines the information seen in both
Detailed Results screens on one piece of paper.

It 2 Summary report is desired, from the Summary Results screen,
select e and click on the ®rint Rsgort command. Then click on either
ihe Print Immegiatsely button or Add to Quaus button. The preselected
number and rendition of the analysis results is obtained. !f additional
printed reports are desired, click on the Print Rggort command again.
To cancel the printout request, click on the Cancsl Printout button.

If a Detailed Report is desired, from either page of the Detailed Results
screen, select Flig and click on the Print Repeort command. Then click
on either the Print Immediateiy button or Add to Queue button. To
cancel the printout request, click on the Cancsl Printout button,

4.2.7 Quantities Measured

When a Summary Results display is requested, values are given for
Bone Mineral Density and Bone Mineral Content for the Neck,
Trochanter, and Ward’s Triangle regions,-as well as the Neck Length.
The Page 2 Detailed Results display provides the same measurement
values given on the Summary Report plus neck, trochanter, and Ward's
Triangle AREA values.
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It is generally accepted that in order to have confidence that a change
in measurement represents a change in Bone Mineral Density, the
measured change must be at least:

[(CV Initial Meas.)z + (CV Final Meas_)2]1fz 5

"CV" (Coefficient of Variation, as described in Section 5.6.) values are
valid for subjects having well defined bones and non-calcified soft
tissue. CV values do not apply to special region figures since these
values are determined solely by operator judgement and not XR-26
analysis. These values are provided for reference only; to assist in
repeatable placement of cursors on follow-up scans.

*LeBlanc, A. D., et. al.: "Precision of Dual Photon Measurements.” Journal of
Nuclear Medicine. 27:1362, 1986.
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4.3 TRENDING

The XR-26 provides several means to visually present a patient’s bone
mineral density measurement in comparison to several indicators.
Please note that only the clinician performs the diagnosis. The XR-26
supplies certain data which may assist the clinician.

The Trending technique assists an interpretation of the patient's
measurement when compared with previous measurements of the same
patient. Trending looks only at the individual patient's measurements.
Please refer to Section 5 for a complete description of Trending
operatons.

The second method of patient comparison is called Reference. All
information concerning Reference may be found in the Reference
supplement to this Operator's Guide.

The descriptions of Left and Right Hip Scan and Analysis procedures
are now complete. We invite you to review other sections of this
Operator's Guide.
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5. GENERAL TOPICS

5.1 SPECIFYING SCAN/ANALYSIS SUBJECT

When the XR-26 program begins its operation, it always pre-selects the
first scan of the first patient found in the patient directory. The operator
may use the following techniques to select another patient or scan
before performing new scans or analyses.

5.1.1 SELECT A PATIENT

When §File is selected File Scan Analysis Scanmer Disk Utilities Setup
from the Main Menu, a = :

drop-down menu
appears listing various
patient record
operations. Click on the
Salect & Patisnt
command, and the
SELECT A PATIENT
screen appears.

Figure 35 is a sample
listing of patients in the
patient directory.

To select a patient from F|gure 35 - Sampie Patient Lust screen

this listing, simply move

the pointer until it is on top of the patnents name. . To display the first
screen-full (or last) of patient names, click on the Homs (or End) button.
Clicking on the PgUp (or PgDn) button displays the previous {or next)
screen-full of names.
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Two search functions are provided and may be used to help find a
particular patient. To search for a patient by name, simply click on the
Search by Name button, enter the first few characters of the patient's
name, then click on the Esgin Ssarch button. Use either upper or
lower case letters. The computer wili search the entire patient list for
the first occurrence of a name that matches the characters you entered.

Depending on the number of characters used to define the search
string, several similar names may be encountered before the desired
patient record is accessed. If no match is found, the patient who's
name most closely matches the Search string appears in the center of
the patient list screen.

The search of the patient list for a particular 1.D. is very similar to the
method described above. Click on the Ssarch by ID button, enter the
first few characters of the desired patient’s ID number, then click on the
oagiit Search buiton. The computer will search the list for the first 1D
number that matches the characters entered. The patient record thus
found wiil appear in the center of the patient list screen.

Leaving this display causes the highlighted name to be 'selected’. This
means the name and ID is displayed at the top of the screen for all
subsequent screens until another name is chosen.

Adding New Patient

When the patient to be scanned is a new patient, select Flig and click
on the Add a Patient command. The Add a Patient display appears
(Figure 36), requesting that the name and I. D. number of the patient
be entered using the Dialog Edit Techniques (1.4.4). The last name
may be recorded first, then a space, then the first name or initial.

When the name entry is satisfactory, press the Tab key (not the Enter
key) and the cursor moves to the I.D. line. Use the keyboard to enter
the identification number desired. Norland suggests that some son of
unique number be used, like the patient’s hospital registration number,
birth date, or a specially assigned clinic patient number. In any case, it
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is necessary {o enter something in
each box. Note that the Tab and
Shifted-Tab keys move the cursor
back and forth between the boxes.

If either the name or the I.D. so
entered is the same as an existing
patient on the patient list, a message
appears saying that this patient
already exists. Re-enter a different
name or {.D. number, or click on the
Do Not Accept button to return to the
Select A Patient screen.

ADD A PATIENT

NAME:SHITH, ROGER

10:111-22-3333_

_#00 1} [ Cancel |

SO 54

Flgure 36 - Add A Patient
screen

Once the patient information has been successfully entered, the Select
A Patient list appears with the new name highlighted and selected (in
this case, selected means the name/ID appears at the top of the display
and is used by the system until another name is chosen).

Patient Personal File

Each patient in the
patient directory includes
a personal data file.
This record (Figure 37)
contains entry fields for
such items as address,

Namg:SHITH, ROGER
Addrass: 1234 STH Ave Phone :414-12]-4567
Ft. Atkinsow, il—.—

[ ETR Scan  Analysis Scanner Disk Utilities Setup

[} Norlant KR-28 tient: SHITH, ROGER 111-22-337

L
PATIENT PERSOMAL DATA ]

10:111-22-3313_

telephone number, birth
date, bone history,
treatment, billing
information, and other

Birthdate: 10/22/38  Mevepause Year:08  Neight:é'__
Mhysiciamk________
Bene Nlstery:Mormal

Veight: 188

Arn Span: 76" Ethnic:Cawe,
TechoigiamchM
Other Medications:Mone

patient record items.

Treacment:]

. Usnments: Exercise Study Twe.

Certain fields, like

Menopause Age, must

Billing Information:Physciams Plus

contain integers.
Attempts to enter
characters in these fields
will be ignored. This
information appears on

screen

coept Lhanwes

[l R Tt

Figure 3 - Pien rsoal Dat edi o
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Analysis Results printouts and the page 1 Numeric Resulits screen, and
may be updated at will.

Use the mouse and Dialog Edit Techniques (1.4.4) to enter the desired
information. The Tab key moves the entry cursor to the next field, shift-
tab moves the cursor back to the previous field. When all information ig
as desired, ciick on the Accept Changss button. [f you click on the Co
Not Accept button, the information previously entered is discarded.
Pressing the Enter key is the same as clicking on the Accept Changes
button.

The Birthdate field must contain information if any kind of Trending or
Reference plot is to be made. Depending on the preset form of date,
the birth date is entered for MM=month, DD=day, YY=year. Should the
date be missing when a Trending chart is requested, the scan dates are
used instead of Birthdate.

Delete a Patient

If it becomes necessary to remove a patient from the patient directory,
the patient records should be copied onto archive diskettes using the
copy process described in Section 5.3.3. Unless they are copied,
patient records are not recoverable after the deletion process.

To delete a patient record, click on
the name of the patient in question,
then select Fike and click on the
Delete & Pafisnt command. The
Delete Patient confirmation box
(Figure 38) appears. Clicking on the
Delete button causes all scan data
and personal records for the selected
patient to be erased, including that data stored on diskette. When
appropriate, screen messages request that certain Volume diskettes be
inserted for the deletion process. Clicking on the Cancel button causes
the process to stop without affecting the patient data and the Idle
screen appears.

w Deleting Patient [ Delete ] |
|

confirmation box
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5.1.2 SELECTING SCAN DATA FILE

The list presented at the Select A Scan display is a record of all scans
taken for the patient in question. If this patient had been scanned three
times, each scan would be listed here. Any one of the scans may be
selected for an operation. Each scan entry indicates the type of scan
taken, when it was taken, and the Volume Number of the disk where
the scan data was stored. Data is stored on the hard disk if the
Volume Number is '0Q’.

If more than one scan was performed for the patient on the same date,
the sequence number listed next to the scan date is incremented.
Thus, a second scan taken on any particular date would have a '2’, a
third scan a '3', and so fonh.

To select a particular scan for re-analysis, double-click on the desired
scan. The next screen to appear depends on which Results dispiay
was last used, and further re-analysis operations may be performed.

To delete a scan record, click on the scan in question, then select Filg
and click on the Dglsts @& Scen command. The Delete Scan
confirmation box asks that this deletion process continue.

Page 81 - Basic Operator's Guide
NORLAND XR-26 X-Ray Bone Densitometer



5.2 SCANNER

The operator may initiate the daily Calibration procedure, direct the
scanner to find the table dimensions (Active Scanning Area) or the table
origin, or review the previous XR-26 instrument calibration using the
commands that appear in the Scannser drop-down menu. The Beggin
Calibration command is thoroughly discussed in Section 2.3.1. The
other operations are described below.

5.2.1 REVIEW CALIBRATION

Clicking on the Rsview

Calbration command - _ N
presents the results of - - C
the latest instrument CALIBRATION RESELTS :
. . Regidualx
calibration. A sample hf;mtig%mw_‘;‘ Palynenial Metal  Plastic
Review Calibration oéteare tevisicn: H peme B
Report screen is seen in B Stamer Revision: 1.4, i B.06} 0,005
" P ] v B Scandard 1D: gi ggz
F:gpre 39. This data is W BANK K -G g.088 0,005
denved from | : -8.02642 . gi‘éﬂ . 0.0a2y 0.0049
measurements made on @ o p&e o.me
the Calibration Standard . @ pinmen: 3 g%y 8.0
supplied with your XR-26 [ eiwsae: 1 g1 Eég?:

: =]

system.

If a printed Calibration Figure 39 - Review Calibration Report

report is desired, select  Scréen .

Fite and click on the :

Print Report command. Then click on either the Print lmmaediately _
button or the Add to Qusua button. The requested report is obtained.
If additional printed reports are desired, click on the Print Regornt
command again. To cancel the printout request, click on tha Cancsl
Printout button.

Page 82 - Basic Operator's Guide
e NORLAND XR-26 X-Ray Bone Densitometer ~




5.2.2 FIND TABLE ORIGIN

During routine operation of the XR-26, it is possible that the scanner
arm may be bumped or nudged hard enough to cause the mechanical
drive belts to 'slip a notch’ or otherwise be dislodged. Should sufficient
dislocation occur, the software may ‘lose track’ of where the arm is
physically located and may cause an error message to appear. In this
event, or at any time the operator feels that the arm has been jarred or
dislodged, the Find Origin command should be used.

To initiate a Find Origin command, select Scanngr and click on the Fing
Table COrigin command. The scanner arm will move to the foot end of
the table, gently easing into the rear corner, to determine the physical
home position. When complete, this origin value is stored as the
HOME value and remains in effect until another request to find origin is
made.

5.2.3 FIND TABLE DIMENSIONS

Only a small portion of the perimeter of the scanner pedestal is used
for mechanical support of the scanning surface, thus providing a large
active scan area. When the instrument is first installed, the Nortand
Installer will instruct the scanner to determine the exact size of the
active scanning area using the Find Table Dimensions command. The
values acquired with this operation are stored and used to verify that a
requested patient scan procedure will fit entirely within the active region.

To establish the scan limits, select Sgannsr and click on the Find Tabls
Dimensions command. The scanner arm will traverse the length and
width of the table to determine the physical limits of arm travel. When
complete, the acquired values remain in effect until another request for
table limits is made. :
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5.3 DISK UTILITIES

The XR-26 and XR-26 Mark |l systems now permit the use of muitiple
hard drives, multiple floppy drives, optical disks, and other DOS-
compatible data storage devices, for storage of XR-26-acquired patient
data. These capabilities come with the purchase of the Configurable
Disk Drives option. The operation and use of this option is fully
explained in the Configurable Disk Drives Supplement.

To simplify data storage explanations throughout this Operator's Guide,
all removable media types will be referred to as 'diskettes’. And all
hard drive gperations wiil be descriped as 'C: dnive operations, even
though you may use other drive designators for your scanning
operations.

Disk Memory Philosophy

Rule Number 1. The XR-26 system is designed so that the program
itself and all patient scan lists are preserved on the hard disk.
The more lengthy and less frequently accessed scan data files
are kept on Volume diskettes.

Rule Number 2. Since the patient scan records are irreplaceable and
not recoverable, Norland strongly recommends that routine hard
disk backup procedures be instituted to store the most recent
patient records.

Although there are NO exceptions to Rule Number 2, there are
exceptions to Rule Number 1. One is that the operator may choose to
keep some scan data on the hard disk for ready reference, with the
understanding that these files rapidly use up hard disk space. Another
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exception may be if an on-going research task has dedicated the
instrument to that task.

In these cases, any one of the popular Disk Operating System hard disk
backup utility programs permits a rapid hard disk backup procedure.

The only limitation of this procedure is the potential loss of scan data
acquired since the iast time the backup procedure was performed.
Obviously, the regular use of a backup procedure eliminates the need to
per;orm the backup procedures described elsewhere in this operation
guide.

Storing Scan Data

While a scan is in-process, the acquired count data is converted to its
bone and soft tissue components. It is stored at the end of the
calculation process in disk memory. This disk memory is either the
internal hard disk drive or external diskettes, as selected by the
operator. This choice is made from the Setup menu, as described in
Section 5.4.3. External diskettes which are part of the XR-26's data
storage system are called "Volume" diskettes because each of them has
been assigned a volume number.

If the proper volume diskette is in place, the scan data is written to it
without operator intervention. If REMOVABLE Media has been selected
as the scan data storage area and a Volume diskette is not present in
the disk drive at the time data is ready to be stored, the software will
present a message asking if the data is to be stored on the hard disk
(FIXED Media). Click on the OK button to initiate storage to the hard
disk, and the process is complete. Or, if the data is to be stored on a
volume diskette, insert the proper volume diskette before proceeding.

If a new formatted diskette is inserted, the computer will record on it the
next available volume number before storing the scan data. This
process is called 'disk initialization'. |f a proper volume diskette is in
place, but does not have enough space left on it to hold the scan data
file, a message appears asking that a different diskette be inserted.
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5.3.1 DISKETTE STATUS

It is possible that the written Volume

diskette labels may become damaged or DISKETTE STATIS
separated from the diskette. The XR-26 Tupe: Mot Initializes
program permits the inspection of a diskette e 1
for a Volume labe! file by pressing a few

keys. To do so, insert the diskette in Kilobytes Free: 265
question into the disk drive. Select Disk

Usilitiss, click on the Disksfle Siafus

command, and observe the status message Figure 40 - Diskette
that appears on the display. Status information bex

An example of the Diskette Status message for a Volume Diskette is
shown in Figure 40. Notice that 265 kilobytes is the remaining disk
storage space on this Volume 01 Diskette. Similar messages are
shown for the other types of media present in the requested drive.

5.3.2 MOVING DISK FILES

Operations such as Delete Scan or Patient, Move Scans, and Copy
Scan or Patient, have been provided for handling the manipulation of
patient disk files. Except for Delete Patient, described earlier, these
commands are described in the order they are listed on the Disk
Utilities drop-down menu.

Move A Scan

In XR-26 Software, "Move" has the specific meaning of transferring a
specified scan file to another disk storage location. A patient’s scan
data file may be moved from the hard disk to a Volume diskette or from
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a Volume diskette to the hard disk. This function does not make a
copy of a file, but relocates the file from one storage location to
another.

The process for moving a file is straightforward. Use the Select a
Patient routine to identify the patient and scan record you wish to move.
Then select Disk Ugilitiss and click on the Move & Scan command.

An error message is displayed it a requested destination Volume
diskette is not present in the removable media drive. After the disk is
inserted, click on the Retry button to initiate the Move process. 'Move'’
copies the specified scan file to the destination storage media, then
removes the scan data from the original storage media.

It is not necessary to use a new Volume diskette for the 'Move’
operation. Any Volume diskette may be used, provided there is enough
room remaining for the patient files being moved. The program will
check the remaining space on Volume diskettes before trying to move
the information.

If a newly formatted diskette is inserted, the XR-26 asks if a volume
number is to be written to it. !f an incorrect diskette has been inserted,
this is the time to replace it with the appropriate diskette. Otherwise,
click on the Continue button. The diskette is then labeled with the next
available volume number and the requested file transfer takes place.
When the move operation is complete, the Idle Menu reappears.

Move All Scans

This Disk Utilities menu option permits convenient on-demand transfer of
patient scan data from the hard disk to Volume diskettes. Some clinical
sites may choose to store all patient scan data on the hard disk during
the day’'s operations in order to save time. Then, at the end of the
day, the operator may transfer all the scans to volume diskettes using
the Move All Scans procedurs. This process will remove scan data
from the hard disk after the files have been recorded on the Volume
diskette.
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To move all scan files, select Disk Utilitiss and click on the Mova Al
Seans-.command. Once .initiated, this unattended task simply requests
that formatted media be inserted in the media drive. Click on the
Coriinue button when ready. The diskette is initialized into a Volume
diskette, if necessary, then ail patient scan data stored on the hard disk
is transferred to the Volume diskette. Should there be more scans to
move ihan can fit onto the Volume disk, the operation will pause and
request that another Volume disk be inserted.

The Volume diskettes used by the XR-26 system are 'machine specific'.
This means that the data is safely accessible only to the instrument that
created the Volume diskette itself. Copy diskettes were created to
safely transfer patient data from one instrument to another.

5.3.3 COPYING DATA FILES

The XR-26 Copy command has the specific meaning of copying a scan
data file, plus all of the associated patient personal history information,
onto a floppy diskette. Copy is normally used to archive inactive patient
files or for sending patient scan data to another XR-26 site.

The copy process makes a duplicate record of the specified scan file
from the Volume diskette (if that's where the data currently resides) onto
the Copy Diskette. The original Volume diskette or hard disk data is
not affected by the copy process.

The Copy diskettes used in this procedure do not have volume numbers
associated with them. In fact, the XR-26 will not copy patient scan data
onto a Volume diskette. It is possible to have many patients on a
single copy diskette (due to the varying size of scan records.)

To copy scan files, use the Select a Patient routine to specify the
patient whose file(s) you wish copied. Then select Disk Utllities and
click on the Copy & Patfent command. The process is automatic and
will display appropriate messages for exchanging diskettes.
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If only one or two files for the selected patient need to be copied, use
the Select a Scan routine to specify the file of interest. Then seiect
Disk Utilfitiss and click on the Copy & Sean command. Screen
messages will appear requesting specific operator actions. Follow the
instructions to complete the task.

When the Copy process is complete, the Disk Utilities menu reappears.
Repeat the above procedure to copy additional scan records for the
same patient or for other patients.

5.3.4 GET COPIED FILES

This command is used to retrieve files originally copied onto Copy or
Volume diskettes. Three ways to retrieve scan data are provided.

Get Copied Scan

If only one or two scans need to be retrieved, select Disk iilitlss and
click on the Ggt Copled Scan command. The program requests that
the Copy diskette containing the desired scan files be inserted in the
disk drive. The program reads the disk and lists the patients and scans
that are contained on the disk. Click on the scan you wish to retrieve,
and the patient name and I.D. is cross-checked against all the patients
already contained in the XR-26 system's Patient Directory.

If no match is found, a new patient sub-ciirectory is created on the hard
drive, and the requested patient scan file is copied. The operator may
Move the scan files from the hard disk onto volume diskettes at a later
time.
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If the Patient Directory contains a patient whose name and |.D. matches
the selected record, the subject files are copied on the proper Volume
diskette. No attempt is made to identify individual scans, so it is
possible that duplicate patient scans may exist after the copy process.
Repeat the above procedure to copy other patient records.

Get Copied Patient

To retrieve all scans for a single patient, select Disl Wilitiss and click
on the Gt Copisdl Patient command. The screen requests that the
Copy diskette containing the desired files be inserted in the disk drive.
From the ensuing patient listing, click on the desired patient. The
patient's name and 1.D. is cross-checked against all the patients afready
contained in the system’s Patient Directory,

In a manner similar to Get Copied Scan, the requested patient scan file
is copied to the hard disk. The operator may Move the scan files from
the hard disk onto volume diskettes at a later time.

Get All Copied Scans

To retrieve all scans residing on a Copy diskette, select Disk Utilitiss
and click on the Gst A¥ Copisd Scans command. The screen requests
that the diskette containing the desired files be inserted in the disk
drive. The Copy program then automatically cross-checks the patient
list against all the patients already contained in the system’s Patient
Directory. It creates new directories when needed and adds ali files to
the hard drive. The operator may Move the scan files from the hard
disk onto volume diskettes at a later time. When the Get All Copied
Scans operation is compiete, the Idle Menu reappears.

The only difference between Volume and Copy diskettes is that Volume
diskettes have a volume number file written to them. Copy diskettes do
not.
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5.3.5 DOS OPERATIONS WITHIN XR-26

Descriptions of XR-26 operations for preparing removable media follows.
Complete instructions for the use of similar DOS commands are
provided in the Disk Operating System manual.

Format a Diskette

The operation called 'formatting’ prepares unused or previously-used
storage media for use as disk memory. This format process destroys
all information that may be contained on a diskette. We recommend
that the Diskette Status command (in the Disk Utilittes menu) be used
to check previously-used diskettes to see if valuable information could
be destroyed.

To format a blank diskette for use as a copy or volume disk, sslect

ies and click on the Format & Diskstte command. The XR-26
program asks you to verify the Format process by clicking on the
Continue button. The screen clears and a message asks that you
insent a diskette in the preselected drive. Follow the displayed
instructions to complete the process. You may format as many
diskettes as you wish. Your "n" response to the "Format another
diskette” message will return you to the XR-26 program. If you wish to
cancel the format operation without formatting any diskettes, hold down
the Ctrl key and tap the C key. Answer the resulting DOS message as
desired.
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Backup Files

The XR-26 patient and scan files are extremely difficult to reconstruct in
the event of a hard disk media failure. Therefore it is in the operator’s
best interest to develop and adhere to an effective disk memory backup
procedure. Whenever XR-26 software is operating, 2 hard disk backup
of these important system files is maintained. An easy to use XR-26
system file backup and restore procedure is described here.

To backup the important Setup, Calibration, and other system files,
select Disk Utilities and click on the Bagkup Filss command. A "Backup
files Continue Cancel” message box appears. Click on the Continue
button to proceed. The computer screen will display further instructions.

If vou wish to cance! thg Backup operaiion, noid down the Ctrl key and
tap the C key. Answer the resulting DOS message as desired. You
will be returned to the XR-26 program.

Otherwise, follow the on-screen instructions, and all of the important
XR-26 files are backed-up on the diskette. If any errors are detected in
the backup process, messages will be displayed and should be reported
to Norland Customer Service.

Copy a Diskette

During the sequence of XR-26 operations, it may become necessary to
share Copy or Volume diskettes with others. This XR-26 command
permits a complete disk copy operation identical to the DOS DISKCOPY
program. Please refer to the DOS manual for more information on
DISKCOPY. .

To make duplicate copies of diskettes, select Disk {Jiliies and click on

the Copy & Disksits command. A "Copy a Diskette Continue Cancel”
message box appears. Click on the Continue button to proceed. The

computer screen will display further instructions.
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If you wish to cancel the disk copy operation, hold down the Ctrl key
and tap the C key. Answer the resulting DOS message as desired.
You will be returned to the XR-26 program.

Otherwise, follow the on-screen instructions, swapping diskettes as
requested. All the files on the Source diskette are copied to the Target
diskette. If any errors are detected in the disk copy process, messages
will be displayed and should be reported to Norland Customer Service.

Verify Diskette Copy

The Verify Diskette Copy process is identical to the DOS DISKCOMP
program. Please refer to the DOS manual for further information about
DISKCOMP. This XR-26 operation will direct the swapping of two
diskettes in the preselected drive, comparing the two diskettes section
by section. Should any differences be detected, appropriate messages
will be displayed.

To verify that two diskettes have identical contents, select Dislk {Nftiss
and click on the Varify Diskstte Copy command. A "Verify Diskette

Copy Continue Cancel" message box appears. Click on the Continue
button to proceed. The computer screen will display further instructions.

If you wish to cancel the disk compare operation, hold down the Ctrl
key and tap the C key. Answer the resulting DOS message as desired.
You will be returned to the XR-26 program.

Otherwise, follow the on-screen instructions, swapping diskettes as
requested. All the files on the First diskette are compared to the files
on the Second diskette. If any differences are detected between the
two diskettes, messages will be displayed and should be acted upon as
desired.
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5.3.6 RESTORE HARD DISK

At most locations, all program and data files are preserved on diskettes,
including the patient records and other XR-26 files. Each time XR-26 is
started, vital system files are copied onto separate parts of the hard
disk. These same system files are copied to the BACKUFP floppy disk
each time the Backup Files command is executed. These files will be
used to restore the XR-26 system should that information be lost or
destroyed.

Before restoring the information to a repaired hard disk drive, contact
the Norland Customer Service technician for detailed instructions. It is
a simple process to restore the computer to full working order. Be
advised that the backup procedures described here safeguards only
XR-26 programs and data. Other programs and data which may reside
on the computer's hard disk are not saved. Norland recommends that
a commercially-available back up program be purchased and used if
other programs or data are kept on the hard disk.

This completes the explanations about the standard disk and diskette
use in the XR-26 system. If you have purchased the Configurable Disk
Drives option, then descriptions of additicnal disk cperations may be
found in the Contigurable Disk Drives Supplement to this Operator's
Guide. If any further assistance is needed, please review your DOS
manual or contact your local Norland representative.
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5.4 SETUP OPERATIONS

All operator-selected preset conditions are found under the Main Menu
bar title Sefup. This menu provides access to the initial setup
operations for essentially all input and output processes of the XR-26
instrument.

AR-26

w

Calibration

Date Format

Default Storage

Printer

House )

Scanner Serial Number |
High Density Detection {
¥ray Source

Select Sstup from the Main Menu bar
titles and observe the appearance of
a drop-down menu similar to

Figure 41. These commands are
described below in the order that they
appear on the menu. To select the
desired setup operation, click on its
command. To return to the ldle
screen, simply click on any open area
of the screen.

R e T

Figure 41 -Setup Command
Drop-down Menu

5.4.1 CALIBRATION

Clicking on the Celibration command presents a display similar to
Figure 42. The Calibration Standard ldentification values are normally
entered by the Norland Installer and should only require re-entry if the
standard is changed or if the Setup file becomes corrupted. The Senal
(Reference) Number and 'K’ values may be found on a label affixed to
the Calibration Standard. :

When this screen appears, enter the calibration standard's Reference
number as the Serial Number. Press the Tab or -» cursor key or the
pointer to move the entry cursor to the 'K1' field. Type in the K1 vaiue
using the numeral keys, then press Tab to move to the next field.
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Continue this process to enter the
remaining 'K’ values.

CALIBRATICN STANDARD IDENTIFICATION

Serial Nurh!r:l

Calibration Factors

K1: 0.4)548 K2: -0.00262_
K3: -0.02642°  Ka: 3.m3757

K5: 1.53572_
LfAccent Changes | Do Mot Accept

Once entered, these values remain in
effect until changes are made by the
operator. This completes the
Caiibration Setup. Click on the
Accept Changes button to return to
the Setup menu or click on the Do
Mot Accept button to discard the
numbers you just entered.

£ Nt Y N R D

igure 42 - Calibration
Standard data entry screen

54.2 DATE FORMAT

(R 21

The operator may select the format (the way that it appears) that the
date is displayed and printed during XR-26 operations. The date may
be in either the '"MM/DD/YY’ form (where MM is month, DD is day, and
YY is the last two digits of the year), or the 'DD/MM/YY’ form.

you desire, then click on the Accapt
Changes button. The next time the
date is seen, it will appear in the
form selected. If you click on the Do
Not Accept button, the previously-set
Form of Date is retained, and the
Setup menu reappears.

[Accept Changes | | Uo Mot fccept | .

The Date Format screen (Figure 43) === ]

is where the form of date is selected. j FORM OF DATE E

To access this screen, select Sstup }

and click on the Date Format E
command. When the information box [ M - Nonth

appears, click on the form of date D0 - Day af Month E

5 ¥¢ - Year F

|

)

e e e e e L

Figure 43 - Form of Date
Selection screen
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Setting Date and Time

One important.aspect of.coilecting patient-data is to keep track of when
that data was acquired. XR-26 Software automatically takes care of this
detail by routinely applying a date and time stamp to any disk file it
stores. The date and time information is obtained from a non-volatile
part of the host computer's memory. Even when the computer is turned
off, the date and time data is preserved. Therefore, it is important to
make sure this information is correct.

Date and time is set for XR-26 software directly from the computers
'C>’ prompt. Simply type the word 'DATE’ and press the Enter key.
The screen shows the date as it exists in the computer's memory. To
reset the date, enter two digits for MM (month), the (/) slash key, two
digits for DD {(day), the (/) slash key, and two digits for YY (last two
digits of the year). Press the Enter key to complete the date entry.

To reset the time, simply type the word 'TIME’ and press the Enter key.
The screen shows the time as it exists in the host computers memory.
The desired time is entered as HH:MM:SS, where HH is hour (twenty-
four hour clock), MM is minute, and SS is second. Inciude the (:) colon
separator as shown. When satisfied with the time entry, press the
Enter key.

5.4.3 DEFAULT STORAGE

The XR-26 program provides choices of where acquired scan and
resuits data is to be stored. As seen in Figure 44, the Standard
software permits a Fixed Media choice of the 'C." drive and a
Removable Media choice of the 'A:’ drive. Note that both choices are
highlighted. As described earlier, a Configurable Disk Drive option is
available for XR-26 systems that permits much greater data storage
flexibility. If you have purchased this option, please refer to the
Configurable Disk Drive Supplement for descriptions of DEFAULT
STORAGE operations.
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Norland strongly recommends that
all scan data be stored on
Removable Media. This choice

DEFAULT STORAGE LOCATION

Select the default storase mediz for scam data files

will minimize the amount of data | (where Files are narmally accessed),
that could be lost should the hard
disk fail. { Fixed nedia:

Reravadie Media:

To access this selection screen,
select Safup and click on the
Detaulkt Storegs command. The A |

DEFAULT STORAGE LOCATION i

screen presents a choice of Figure 44 - Default Storage
where future scan data is to be Location Selection screen

stored. Click on the Fixed button

to store future scan data on the Fixed Media drive, or on the :
Removable button to store future scan data on the Removable Media
volume diskettes. When satisfied with your choice, click on the Accept
Chainges obution or ciick on the Do Not Accspt button to abandon the
operation. Until changed again, all subsequent scan data storage will
routinely be on the selected disk drive.

5.4.4 PRINTER

When a printed report is requested, you are given a choice of printing
immediately, or added to a printout queue. Click on the Print
Immediatsly button or Add to Queus button. The contents of the report
are assembled. |f immediate printing was requested, the computer
engages in the task untit it is completed. If the report is to be added to
the queue, the report is placed in a 'first-in-first-out’ printing queue.
When previously requested reports in the queue have been printed, this
newly generated report is printed. To cancel the printout request, click
on the Cancsl Printout button. The initiation of printing from the print
queue is made by selecting File and clicking on the Bsgin Printouts
command.

As seen in Figure 45, Printer Setup includes all the procedures available
for presetting hardcopy printing operations except type of report and
choice of image rendition. The XR-26 program prints images in the
same rendition as that chosen at the Analysis Results screens. The
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type of report printed is
the same as that seen
in the Results screen.
To access the cther
Printer setup choices,
select Sstup and click
on the Printsr command.

PRINTER SETUP

Nurber of Copies: JENETTE H :cEE.E
Paper Lengch:

Nulr
AR-26 DPERATUOR'S suxuﬁ

Figure 45 - Printer Setu

Select Number of Copies

We have found that many XR-26 sites prefer more than one copy of a
report. XR-26 permits you to choose of the number of reports that are
printed for each click the Print Report command. To select number of
copies, select Ssfup and click on the Printsr command. Click on the
button for your desired number of copies. The currently preset value is
highlighted and remains set until changed.

A note on the printout 'queue’. The XR-26 performs its printing on an
equal basis with other XR-26 operations, so once initiated, the computer
is dedicated to completing all printouts in the queue. The XR-26
program keeps track of up to 10 printout reports, provided there is
sufficient space on the hard disk to hold the print files. Should a
message appear saying there is no room for further reports, check to
be sure the printer is turned on and is ON LINE. It then becomes
necessary to wait for ‘queued’ reports to be completely printed before
initiating other XR-26 operations.

Select Paper Length

The fan-fold printer paper used with dot-matrix printers supplied with the
XR-26 system may be purchased in perforated lengths of either 11"
(27.9 cm) or 12" (30.5 cm). If 11" is the XR-26 program’s selected
printer paper length, the printout is adjusted to be vertically centered on
an 11" piece of paper. The result is that the next requested printout is
centered on the next piece of fan-fold paper.
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To choose the desired paper length, select Sstup and click on the
Primar command. Paper length choices of 11 inches or 12 inches are
provided, with the currently preset paper length highlighted. Click on
the desired paper length button. This selection remains set until
changed.

Edit Printout Header

XR-26 printout headers may be customized by the operator as desired.
The header is one line of text, up to 75 single-width characters, which
is automatically centered from left to right at the top of the printed
repoil. This iine wiil aiso appear at the top of Resuits screens.

To change the currently stored Printout Header, select Sgtup and click
on the Pringe? command. Any characters or symbols found on the
computer keyboard may be entered as header information. Click on the.
existing header line and the editing cursor appears at the right end of
the existing header. Use Dialog Edit Techniques (1.4.4) to enter or
change the header information.

Leaving this screen by clicking on the Accept Changses button causes all
of the displayed printer choices to be saved. Previously saved settings
are over-written unless you click on the Do Not Accept button.
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545 MOUSE

This Setup.menu selection
permits you to customize
XR-26 mouse operations. As

DROP DOWM MENUS

seen in Figure 46, this screen [l o s tores » o stes seias ey ]
. ! . Ml title is clicked on. | Touch |

permits your choice of ‘drop-

down’ or 'pull-down’ menu HISE COMTROL

Operatlon, and your choice of Bl The muse button's double-click response time gy

be set to one of five speeds.

mouse button double-click
sensitivity. To select or make
changes to these modes,
select Sstup and click on the
Mouse command.

Drop Down Menus

When the Touch button is clicked on, maoving the pointer on top of the
words in the Main Menu causes sub-menus to 'drop down’ under the
menu bar title. This is the mode as shipped from the factory.

However, beginning XR-26 instrument operators may ba annoyed by
seeing the sub-menus appear inadvertently. If the Click button is
chosen, the operator must click on the Main Menu bar title before the
sub-menu will appear. This choice is referred to as a 'puil-down’ menu
mode. As you become more familiar with XR-26 and mouse operation,
the drop-down menu mode may be a more convenient choice.

Mouse Control

Routine XR-26 operations require that the mouse button be occasionally
'double-clicked’ in order to rapidly progress through the program. The
XR-26 program may be customized to accept your choice of double-
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click response time. The average response time ('3’ choice) is the
mode as shipped from the factory.

If you are an experienced mouse user, you may wish to select a
quicker response time, so click on the & or the Fast buttons to reduce
the response time. Beginning mouse users may find that a choice of 2
or Slow may be easier to use. Once selected, your choice remains in
effect until you change it.

Leaving this screen by clicking on the Accsgt Changes button causes
the selected modes to be saved. The previous setting is over-written
unless you click on the Do Nat Accant hutton.

5.4.6 SCANNER SERIAL NUMBER

The Scanner Serial Number screen
(Figure 47) permits you to enter the

scanner serial number. This number | ENTER SCAMNER SERIAL NUBRR DB
will probably be entered by your : 3
Norland Installer. To enter the . Serial Mumber:100234 ¢
Scanner Serial Number, select Safup | ¢
and click on the Scanner Ssrig/ ' [Accept Changes | [ Do Not Accent } E
Nurnber command. [

The serial number of the scanner as
it exists in the computer's memory is
shown. To (re)set the serial number,
use the keyboard numeral keys to
enter the number found on the scanner’s Identification Label. When
satisfied with the entry, click on the Accept Changes button. To discard
your entries, click on the Do Not Accept button. Once entered, this
value remains in effect until changed.

Figure 47 - Scanner Serial
Number data entry screen
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5.4.7 HIGH DENSITY DETECTION

The High Density Detection Mode is an XR-26 feature which permits the
operator to select whether or not very high density measured points
(those greater than about 4 g/cm? for all scan types except Whole Body
BMC, which increases this limit to about 8 g/cm®) are included in the
Analysis calculations. This process functions at a more primitive level
than the Include / Exclude operation.

Large high density artifacts or prosthetic devices will be excluded from
analysis consideration automatically if the function is enabled. However,
some small metal objects may not be excluded and some small areas
of bone may be excluded. High Density Detection may also be enabled
or disabled at individual Modify Regions screens.

To choose a High Density Detection
mode, select Safup and click on the
High Density Defection command. A
screen similar to Figure 48 appears.

WIGN DENSITY DETECTION

Select default amalysis mode
for high demsity paiats,

[ txcluse SN W

A click on the Exclude button causes
any scan point whose density is very
high to be discarded. However,
certain research protocols dictate the
acceptance and analysis of a wider-
than-normal range of density values.
If the Normal button is clicked on, all
points, regardless of density, are
included in the Analysis calculations.

Figure 48 - High Dansity
Detection Mode screen

Leaving this screen by clicking on the Accept Changes button causes
the selected mode to be saved. The previous setting is over-written
unless you click on the Do Neot Accspt button.
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5.4.8 OTHER SETUP SELECTIONS

The remaining-.commands found on the. Setup menu, such as X-ray
Source and the Reference commands, will not be discussed here. All
information concerning Reference may be found in the Reference
Supplement to this Operator's Guide. The choices made in the Xray
Source screen must be set only by the Norland installer. These
choices should only be changed upon direct advice from Norland
Factory personnel.

WARNING: Any data acquired when the Xray Source choices
are improperly set is invalid and must not be used.
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55 TRENDING

The XR-26 provides two methods for patient comparison. Trending and
Reference present a patient’s bone mineral density measurement in
ways which allow easy comparison to several indicators. Please note
that only the clinician performs the diagnosis. The XR-26 supplies
certain data which may assist the clinician.

One patient comparison method is called Reference, which matches the
patient with sets ot Reference data. Please refer to the Reference
Supplement to this Operator's Guide for further information about
Reference. The second method is called Trending, as described here.

Instruments such as the XR-26 measure physical bone mineral density.
This property of bone is especially useful when used with other clinical
parameters in assessing the status of a patient's skeleton. There is a
large body of literature which suggests ways of interpreting bone mineral
density measurements'?,

Comparison with Previous Measurements of Same Patient:

Probably the best interpretation of bone mineral measurements
can be made by examining trends in Bone Mineral Density. If
previous measurements have been made of the same patient, the
current measurement may be compared with past measurements
to determine whether the patient is losing or gaining bone mineral
and at what rate.

'Ross, P. D., Davis, J. W., Vogel, J. M., and Wasnich, R. D.: "A Critical
Review of Bone Mass and the Risk of Fractures in Osteoporosis.” Calcified Tissue
International. 46:149-161, 1990.

*Melton [Il, J. L., Eddy, D. M., Johnson Jr., C. C.: "Screening for
Osteoporosis.” Annals of Internal Medicine. 112:516-528, 1980.
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The rate of change of bone mineral gives the direction in which
the patient's bone condition is moving, with no dependence on
Reference Sets. In effect, the patient is her or his own norm.

Common sense rules were used to create the Trending and Reference
operations. For example, Trending graphs will only be shown: when
there is more than one scan for the patient with a matching region;
there are no Reference Set(s) enabled for the region; or if
"Retference/Trending" or "Trending" is the selected comparison mode. If
the patient has a birthdate entered, the X-Axis label on the graph will
be "AGE"; otherwise the label is "DATE". Additicnal information about
these rules may be found in Section ?.

Before discussing Trending operations, we present several display
screens and describe some of the information seen. These descriptions
should assist in understanding the following detailed examples.

Figure 49 depicts a Summary rite fewles Redoes ey TR T
Results display showing the TSI 1 D K LBKTH SALTH, MAEILDA
second of four AP Spine scans A B
for an example patient. Since sl T
the Trending operation is

automatic, a trend chart is
included. The values for BMD
are piotted with biack outlined
circles. The displayed scan
value is plotted in a filled black
circle and may not be the most . .

recent scan. In this example, e

the scan performed at age 50 -
is the scan being highlighted. Figure 49 - Trend chart on Summary
Results screen

™" Scam Type: AP Spine
Sean Gace: 82701796
Sequence Number: 1

T lem v wir
Shere -i7.8 -14.3
Lame =1} =141

To the right of the Trend Chart is a table showing the percent change
in BMC that occurred since the previous scan. The short term percent
change value (-17.0%) is the same as the long term value since the
first and previous measurements provide identical trend results. The
short term and long term percent change per year value (-16.3%) is
adjusted to indicate a yearly change. See Quantities Calculated,
Section 5.5.4 for further information.
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File Resules s age iR-26

» $8-2§ O0PfWaTOM'S RULDE
Wovim 1ROV 2ot L2

ND B MER LT i ‘
PR I R B
N e

? . 3 A lﬁ!i' z15:8 :Eﬁ l'f:'..' 133 .?ﬁ .

D N e The page 2 detailed results
LU e B R om .

o s v screen (Figure 50) shows the

N J— same AP Spine scan as

above. Four separate chars
. .|| are displayed with the
e maem | tabulated measurement data.

Figure 50 - Trend charts seen on
Page 2 Detailed Results screen

As you can see in Figure 51 (an
enlarged portion of Figure 50),
values for BMD for L2, L3, L4,
and the L 2-L4 column have been
plotted. Again, the value for the
displayed scan is a filled black
circle. Since the patient history
file included a birthdate, the

4
legend at the bottom of each P e
chart is 'AGE".

< . >
Below each Trend Chart is a R s S e s
table showing similar calculated U R 3 -y T

Trend information as seen on the - - '
Summary Results screen %:‘:grl::jeCTan SInset of Figure 50
(Figure 49).
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5.5.1 TREND EXAMPLE

This section describes a fictitious patient named Matilda Smith
undergoing an hypothetical treatment routine. This example may
provide an insight into the operation of XR-26 Trend procedures. Since
all of these example screen images were cbtained after a series of four
measurements, each display presents all values obtained for the subject.

Patient History - Baseline Scan

Matilda Smith, age 49, [ el Fegians Taage o W]
presented on January 16, Wolwime GRS e 12
1985, for scans of the vo v atooem _ |
AP Spine and other areas of |2 T8 Wy S s iR |
her body in anticipation of e e R
entering a treatment program G L WK D LS
of steroid use combined with a o e e
period of inactivity. oL s gt

: 4
Figure 52 is a Results display P
for an AP Spine scan. This

first scan for the patient is

intended to provide a baseline
for evaiuating the effects of the
hypothetical treatment program
in the patient's L2-L4 Spine segment.

Figure 52 - Trend charts on AP Spine
Page 2 Detailed Results screen

The tabulated results values shown to the left of the Trend charts apply
to the data points plotted with filled circles. Since these filled circles
are the first plotted points, no previous seans have been made.
Therefore, notice that no short or long term trend calculations may be
made or presented.
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Figure 53 - inset of Figure 52
Trend Charts

First Annual Scan

There are several areas of
interest found on this display (and
printouts). Each chan ‘'tracks' a
specific region of interest. For
example, the upper left chart
shown in Figure 53 {an enlarged
portion of Figure 52) plots the
BMD values of the L2-L4
segment against the patient’s
AGE. The same AGE values are
used for the 'Y-axis’' scale on the
other Trend charts.

ile Results Regions [maye

m—

iR-28

u]

IR gFCERNavOR'S CUTIQOE

Following the first year of
steroid treatment with inactivity, |
the first anniversary scan of
the patient showed substantial
losses of the bone mineral at
sites of the spine (17%),
cortical-trabecular femur {16%),
trabecular femur (21%), and
body (13-16%).

2]
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Figure 54 shows a Results
screen for the AP Spine scan
taken February 1, 1986. Seen

Figure 54 - Trend charts AP Spine
Page 2' Detailed Results screen

are tabulated values which apply to the data points plotted with filled
circles. These filled circles are the second plotted points in the Trend
charts for L2, L3, and L4 regions, plus the L2-L4 column. BMD in each

region is plotted against AGE.
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Following the second evaluation, the steroid treatment program was
eased, a calcium supplementation program was started, and the patient
was asked to take part in a twice-weekly exercise program.

Second Annual Scan

“Fiie_Results Negioms Tasage KR-26
T——;Ti_i“"uljlntu's [E# X
W Spine 1 @AW 12 - 18 2

An evaluation of the third MO WMo oew 1
patient scan (second annual E E’:z :: 1:: :: ¢ N |
scan) showed bone mineral W o manm s EaET R
content values in the spine, QU LAy ne Lm
femur, and whole body e e 4
remaining essentially without ool
change. Trend data, seen in a ,] :
Figure 55, indicates slight L. e
change from the previous scan B I TR A
data.

Figure 55 - Trend Chart on AP Spine

Steroid treatments were Page 2 Detailed Resuits screen

discontinued after this visit, _ _
with the calcium supplementation and exercise program being continued.

Third (Final} Annual Scan 1 T 7T A

=]
W him @2 e 218
M0 B aRER LEMETH

. P (1. L] (1 (4]
The final visit scan PR R IR '

measurements revealed slight [ % %8 RO ML Sl e
but significant improvements of 1o oy pusw
the bone mineral in the spine e e v

and tibia, and major g p—
improvements in all sites of the : . ;

femur and the bone . R
compartment of the body. TELwm B4

Figure 56 - AP Spine scan Page 2

Figure 56 trend data shows Detailed Results screen

that short term %-BMD
changes in the L2-L4 column
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(2.2) is the same as the percent per year BMD value since the previous
measurement was made 12 months earlier. Note also that the long
term percent change per year value has improved to -4.8.

This is the last scan series in this hypothetical study. Were the
program to be continued, the Trend operations would chart up to 20
scans. Beyond 20 scans, only the 19 most recent scans plus the
displayed scan would be plotted.

5.5.2 HOW TO USE TRENDING

Trending is largely automatic. If more than one scan containing similar
scan type and region type exists for the patient, then a Trend chart (or
chans) is always produced. The program automatically adjusts the
trend chart axaes to optimally plot the measurement values. This section
explains the command sequences needed to obtain a Trend comparison
for the selected patient.

When either Results screen is requested, the XR-26 program will
present the patient's measurements using whatever information-
gathering choices that were last selected by the operator. To obtain a
Trending display for the current Analysis Results screen, select Rssulls
from the Analysis Menu title bar and click on the Trending command.

The display will be re-written, including one trend chart for the Summary
Results screen, and several charts for the Detailed Results Page 2
screen. If the patient has a birthdate entered, the X-Axis label on the
graph will be "AGE"; otherwise the label is "DATE". Appropriate Short
and Long Term calculations are made and presented.

Once selected, this comparison mode remains in effect until it is
changed. This means that you may select that a "Trend" chart be
included in ali Summary Results screens. However, these modes may
be changed at any time.
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5.5.3 DEFAULT CHARTED REGIONS

The XR-26 program uses the selection criteria shown in Table V to
produce Results screens and printouts. The Trending iniormation will
always appear when more than one scan containing the specified
values exists for the patient.

Procedure Value(s) Charted
AP Spine L2-L4 vs. BMD
L2 vs. BMD
L3 vs. BMD
L4 vs. BMD

Special Regions vs. BMD

Left/Right Hip Neck vs. BMD
Trochanter vs. BMD
Wards Triangle vs. BMD
Special Regions vs. BMD

Table V - Default Charted Regions

NOTE: Default regions are displayed from left to right and from top to
bottom.

The trend information "% change" and "% change per year" will be
presented only if the current scan is not the first one for the patient
containing the monitored region of interest and the patient has more
than one region plotted on a graph with a date of scan. The short term
valus indicates the percent change between the current scan and the
previous scan. The long term value indicates the percent change
between the current scan and the first scan shown on the graph.

If the patient has more than 20 scans of the same type, only 20 scans
are plotted. If the current scan is among the most recent 20 scans of
the same type for the patient, then these 20 scans are plotted.
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Otherwise, the 19 most recent of that type of scan are plotted, along
with the scan currently being analyzed.

5.5.4 QUANTITIES CALCULATED

When two or more serial measurements exist for the selected patient, a
table of short and long term trend values is presented. The formulae
used to derive these values are:

Short = (current vaiue - previous value) x (100.0)
previous value
Short/yr = ___(short) x (365.25)
# days between current and previous measurement
Long = {current value - first value) x {(100.0)
first value
Long/yr = (long) x (365.25)

# days between current and first measurement

This completes the description of Trending operations for the XR-26
system.
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5.6 PRECISION AND ACCURACY

This section of the Operator's Guide discusses the interpretation Norland
places on the terms "precision” and "accuracy", as well as our use of
the precision "CV" specifications.

PRECISION

Pracisicn is the degree to which the same value is obtained when a
measurement is repeated. In-vivo precision in the XR-26 is the degree
to which the XR-26 gives the same bone mineral value when a
measurement is repeated at the same site on the same subject.

Precision is affected by a number of factors, some of which are inherent
in the instrument, some of which have to do with the in-vivo nature of
the measurement, and some of which are due to operator technique.
For exampie, the physical phenomenon known as counting statistics will
produce some imprecision in measurements of a phantom using the
best of operator techniques.

‘Added to that for in-vivo measurements is the imprecision introduced by
- the fact that the subject may move slightly during the scan (if only in
breathing) and that there may be some extra-skeletal calcification which
changes from one measurement to the next. Finally, the operator is
required to use careful judgement in selecting the bone region of
interest for analysis, and this human judgement introduces some further
imprecision. .

Precision is normally specified as standard deviation (SD), a well-
accepted statistical quantity, or as coefficient of variation (CV), which is
simply the standard deviation expressed as a percent of the measured
quantity.
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Precision specifications given in this guide and in the XR-26 results
displays.and. printouts are for-the typical situation-of (1) a properly
operating instrument, (2) a healthy subject with gocd bone mineral
content who is endeavoring to be still during the scan, and (3) an
experienced operator using good analysis technigues, as described in
this guide.

Imprecision may be reduced to any desired degree by averaging a
number of repeated measurements. Then the precision of the mean
value is improved by a factor of the square roct of the number of
measurements. This technique is often used, especially on phantoms,
to eliminate the effects of imprecision when evaluating instrument
accuracy.

ACCURACY

Accuracy is the degree to which a measurement value estimates the
actual value of the quantity being measured.

Although the accuracy of a single measurement includes the imprecision
of that measurement, it is customary to specify instrumental accuracy
with the imprecision effect removed, as discussed above. Sometimes
this is called "accuracy of the mean,” because taking the mean or
average of many measurements effectively removes the imprecision.
The accuracy specifications for the XR-26 found in this guide are stated
in terms of "accuracy of the mean".

The accuracy of measurements in instruments such as the XR-26
depends primarily on the accuracy of the. calibration of the instrument.
Bone mineral measurement instruments have traditionally been
calibrated with reference to an "ash study”, a means of determining the
amount of bone mineral in an excised bone which has been scanned.
There are sources of error in ash studies which have led to wide
differences in calibration in instruments from different manufacturers.
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in order to minimize cr eliminate this inter-manufacturer variation in the
recent x-ray-based instruments, several instrument manufacturers have
agreed to adopt a phantom constructed of calcium hydroxyapatite and
epoxy as.an industry standard for bone mineral measurements. The
calibration of the Norland XR-26 is based on this standard. Each
XR-26 system (including its own calibration standard) is calibrated at the
factory to be within 1.0% of the accepted value of the standaids cited
ahove,

When successive scans are performed on a patient using different
XR-26 instruments, any patient measurement evaluation based on
apparent bone mineral density changes must include the potential error
due to the instrument's accuracy specification. This potential error
should be treated as described in the USE OF THE PRECISION (CV)
SPECIFICATIONS, later in this section.

5.6.1 PRECISION AND ACCURACY FACTORS

Precision and accuracy of the XR-26 measurements may be adversely
affected by the following factors:

1. Patient Varnability

The precision estimates given by the instrument are for healthy
normal subjects. These estimates are for subjects approximately
20 cm thick and with spinal bone density of about 1 g/cm?®.
Poorer precision can be expected for subjects who:

. Are thicker than 20 cm, or -

. Have less bone mineral than 1 g/cm®.
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2. Operator Technique

It is essential that every operator of the XR-26 follow the
procedures in this guide for:

. Positioning the patient and marking the scan area,
. Keeping the patient still during the measurement, and
. Properly and repeatably defining the regions of interest.

Failure to do so can negatively affect intraoperator and
interoperator precision.

3. External Radiation

Operation of the XR-26 in close proximity to external radiation
sources may affect measurement results and should be avoided.
External radiation sources include:

. Other x-ray generating devices,

. Devices and procedures involving radionuclides,
. Radionuclide storage areas,

. Patients containing radionuclides.

In general, if the background radiation level remains below
1 millirad per hour during the scanning procedure, the XR-26 will
function properly.

5.6.2 USE OF THE PRECISION (CV) SPECIFICATIONS

An instrument such as the XR-26 estimates bone mineral content with a
centain degree of uncertainty or imprecision. The clinician should take this
into account when interpreting the values obtained. For example, when a
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patient is re-measured after a period of time, a change in the bone mineral
values may be due to an actual change in bone mineral or it may be just a
variation due to imprecision.

The coefficient of variation (CV) specifications given in this guide and
included in the XR-26 results displays and printouts give an estimate of
the amount of imprecision that may be expected in the measuramenis. in
order 1o be condident, at the 95% level, that a change in bone mineral has
actually occurred, the measured change must be at least

cVv
2 VALU
2r(20)

where VALU is the measured value and CV is tha coefficient of variation

given for that vaiue'.

As an example, an annual A-P Spine measurement of a subject yields a
measured BMD value of 0.803 g/cm®. The C.V. value for L2-L4 A-P Spine
measurements is 1.0. To have 95% confidence that an actual change in
bone mineral occurred since the previous measurement, the measured
change for the subject must be at least 0.0227 g/em?®.

A discussion of imprecision and clinical decision-making is given in a
paper by Dr. Robert Heaney of Creighton University®.

' after LeBlanc, A.D., et. al.: "Precision of Dual Photon Measurements.” Journal
of Nuclear Medicine. 27:1362, 1986.

? Heaney, Roben P.: "En recherche de la difference (P<0.5)." Bone and Mineral.
1:99-114, 1986.
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5.7 BONE MEASUREMENT RESULTS

5.7.1 QUANTITIES ESTIMATED

The guantities estimated by measurements made with the XR-26 are
defined as follows:

Bone Mineral The total mass of bone mineral within the
Content (BMC) specified region of interest, expressed in

grams (g).
Bone Area The two-dimensional area of bone within the
(AREA) specified region of interest, expressed in square

centimeters (cm?).

Bone Mineral The areal density of bone within the specified

Density (BMD) region of interest; i.e., the bone mineral mass
divided by the bone area; expressed in grams per
square centimeter (g/cm?).

Bone Length In regions of interest which consist of a "slice” of
(LGTH) an essentially cylindrical bone (e.g., femoral neck,
spinal column), the dimension of the slice along
the axis of the bone; expressed in
centimeters {cm).
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5.8 MECHANICAL AND ELECTRICAL HARDWARE

Norland recommends that the scanner be powered-off when not in use
for periods longer than two hours. This will lengthen the service life of
the x-ray source components. Instrument warm-up is not required
before the performance of calibration or patient scans.

5.8.1 U. S. REGULATORY LABELS

The following iilustrations portray the U.S. mandated warning and
information labels which are affixed to the XR-26 instrument. All labels
are shown actual size and will be found in the locations shown on
Drawing Number 388D289D. .

LASER RADIATION
DO NOT STARE INTO BEAM

HELIUM NEON LASER
CLASS U LASER PRODUCT

1.0 MILLIWATT MAXIMUM OUTPUT
Laser Class Warning Label (378D210)
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DANGER
LASER
RADIATION
WHEN OPEN
AVOID
DIRECT
EYE
EXPOSURE

Non-interlocked
Panel Label
(378D582)

LASER
APERTURE

Laser
Aperture
L abel
(378D581)

WARNING: THIS X-RAY UNIT MAY BE
DANGEROUS TO PATIENT AND OPERATOR
UNLESS SAFE EXPOSURE FACTORS AND
OPERATING INSTRUCTIONS ARE OBSERVED.

X-Ray Warning Label (388D151)

FT. ATKINSON, WI. 53538
MODEL XR-28 X-RAY BONE DENSITOMETER

NORLAND 5342 HACKBARTH ROAD

XR-28 BEAM LIMITER

MANUFACTURED/TESTED

MODEL 388A350 S/N

THIS UNIT CONFORMS TO ALL APPLICABLE
STANDARDS UNCER SUBCHAPTER J,
RADIOLOGICAL HEALTH; AELATIVE TO THE
FEDERAL FOOQD, DRUG AND COSMETIC ACT.

NORLAND W6340 HACKBARTH ROAD
FT. ATKINSON, WI. 53524
MODEL XR-26 X-RAY BONE DENSITOMETER

XR-26 SCANNER

MANUFACTURED/TESTED E:;: ,:, :
MODEL 388A038 $N ]
THIS UNIT CONFORMS TO ALL APPLICABLE
STANDARDS UNDER SUBCHAPTER J,
AADIOLOGICAL HEALTH: RELATIVE TO THE
FEDERAL FOOD, DRUG AND COSMETIC ACT.

Beam Limiter Cert. Label
(388D255)

Scanner Cen.
Label (388D256)

NORLANND Y53 HACKBARTH ROAD

FT. AYKINSON, Wi. 53538
MODEL XR-26 X-RAY BONE DENSITOMETER

X-RAY SOURCE

NORLAND Y5340 HACKBARTH R0AD

FT. ATKINSON, Wi 53538
MODEL XR-28 X-RAY BONE DENSITOMETER

MANUFACTURED/TESTED

(REF.SOURCE LABEL FOR MODEL & S/N)

THIS UNIT CONFOAMS TO ALL APPLICABLE
STANDARDS UNDER SUBCHAPTER J,
RADIOLOGICAL HEALTH; RELAYIVE TO THE

FEDERAL FOOD, DRUG AND COSMETIC ACT.

XR-26 HOST COMPUTER
MANUFACTURED/TESTED

(REF. COMPUTER LABEL FOR MODEL & S/N)
THIS UNIT CONFORMS TO ALL APPLICABLE
STANDARDS UNDER SUBCHAPTER J,
RADIOLOGICAL -HEALTH; RELATIVE TO THE
FEDERAL FOOD, DRUG AND COSMETIC ACT.

Source Cert. Label (388D263)

Host Computer
Cert. Label
(388D264)
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OPEN

010 -

LASER
MANUAL
SHUTOFF

taser Manual
Shutoff (388D165)

Other labels affixed to the XR-26 scanner;

TO HAYE PROPER GROUNDING
RELIABILITY, A RECEPTACLE
MARKED “HOSPITAL GRADE"

MUST BE USED.

‘Hospital Grade' 1abel

Caution

MANUAL
LASER
SHUTOFF

( PUSH |
Laser Manual
Shutoft (388D395)

A Heplace fuse
5-5-5 as marked

Fuse Replacement
label

LINE VOLTAGE | FUSE NORTH AMERICA | FUSE EXCEPT
SELECTION NORTH AMERICA
e X 1Y, 250V (3AG) | 5X20 MM 250V

100/120 V-~ 6.25A Stow 6, 3 A(T)

220/240 V~ 4.0A SLOW 4. 0 A (T

High Voltage Caution
label

FREQ: 50/60 Hz~

INPUT POWER: 600 VA MAX.

Fuse Rating label
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5.8.2 SCANNER DRIVE SYSTEM

The scanner incorporates a precision X-Y drive capable of resolving
position within 0.1 mm in each direction, and of repositioning within
0.2 mm. Arm movement speed is variable from 1.0 mm/sec to
80.0 mmy/sec.

Motion in each direction is provided by a stepper motor and a timing
belt drive. The stepper motors are operated by specially designed
hardware which controls speed and distance of motion and keeps track
of position. The two directions are compietely independent, meaning
that the scanner may move in any angular direction at any speed.

The stepper control hardware is controlled by the scanner
microprocessor, which in turn receives commands from the IBM
computer.

The communication between the control/analysis work station and the
scanner is handled via an opto-isolated three-wire RS-232C interface.
XR-26 software expects that the host computer is dedicated to the
program. Use of other software programs on the computer may cause
problems with XR-26 operations. Prior to installing other application
programs on the host computer, please contact your local Norland
representative to discuss the matter.

5.8.3 PHOTON DETECTION SYSTEM .

The detection system consists of two Nal (T1) crystal scintillation
detectors coupled to proprietary amplification and counting circuitry.
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5.8.4 SCANNER CONTROL PANEL

The Scanner incorporates a touch-sensitive Scanner Control Panel. The
scanner control panel is located at the cutward end of the scanner arm
and is depicted in Figure 57.

s NORLAND

F XY
& EMERGENLY
X-RAY SHUTTER OFF
ON QOPEN

] — Lo

<: MARK
LASER

ON/OFF | ﬂ

SCANNER CONTROL

XR-26 e

Figure 57 - XR-26 Scanner Control Panel

Buttons on the control panel permit the operator to turn the laser on
and off and to move the scanner arm in four directions to virtually any
position on the table, ail while standing at the side of the patient.
These functions assist in identifying certain patient anatomical locations.
When the control/analysis unit acquires these specific locations, it
computes the proper scan area, then carries out the scan.

Aiso located on the scanner control panel are indicator lights and an
Emergency OFF key. The EMERGENCY OFF key is used to

instantly stop all scanner operations and turn off the x-ray beam and
laser. Separate indicators illuminate whenever the X-RAY source has
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power applied to it, whenever the SHUTTER is open, and whenever the
LASER is on.

5.8.5 COMPUTER SYSTEM

The computer used with the XR-26 instrument is a member of the
popular IBM* Personal Computer family. XR-256 Software is currently
configured for use with the IBM-PS/2 personal computer family (Models
50Z, 558X, 60, 70, or 80), with minimum 1 Mbyte RAM memory,
minimum 30 Mbyte Hard Disk, 1.44 Mbyte floppy disk drive, MS-DOS
V3.3 or 4.0, 80287 or 80387 Math co-processors, VGA color graphics,
and high resolution display.

The XR-26 Instrument is equipped with a high-resolution graphics printer
and a computer work station.

* Trademarks and Registered Trademarks owned by International Business
Machines, Inc.
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5.9 PREVENTIVE MAINTENANCE

The XR-26 is largely maintenance-iree. Status of electronic modules is
checked at every start up or when the self-test procedures built into the
computer software are initiated. However, there are mechanical parts of
the system which do need some periodic maintenance in order to
remain in top working order.

5.9.1 SCANNER

Do the following at least once each month:

Clean guide rails: The guide rails are the round steel rods inside the
scanner which guide the motions of the scanner arm and source
cariage assembly. There are two sets of rails, one set for each
direction.

To gain access to the rails, turn off and unpiug the scanner from
the power source. Gentiy lift the front edge of the patient
paditable top and detach it from the scanner. Wipe the guide
rails clean with a dry, lint-free cloth or paper towel. The
arm/carriage assembly may have to be moved about in order to
clean the entire length of the rails. When the rails are clean,
replace the patient pad and reconnect the scanner power cord.

Clean patient pad and positioning blocks: For general cleaning, an
ordinary vacuum cleaner or 'DustBuster’ equipped with a stiff-
bristled sweep attachment serves the purpose. To remove lint,
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hair, or small particles, a short-nap or adhesive-covered lint-
brush is suitable.

For stubborn dirt, gently scour soiled places on the patient pad or
positioning blocks with a stiff-bristled brush. The use of a
foaming-type upholstery cleaner approved for use with flame-
retardant fabric is acceptable. Blot up excess cleaner with a
cloth or paper towel. Avoid [etting the cleaning solution drip off
the patient pad into the scanner base. Avoid getting the cleaning
solution into the zippers of the positioning blocks. Avoid using
products which may promote static build-up.

It is recommended that ordinary hospital sheets and pillowcases
be used to preserve the cleanliness of the patient-contact
surfaces. Should laboratory animals be the subject of
investigation, it is prudent to cover the scan surface with a thin
moisture barrier. Materials such as rubber sheets or polyethylene
no thicker than 5 mil will not interfere with the scan results.

NOTE: There is NO maintenance required for the laser
positioning system or the x-ray source. The Quality
Control Procedures outlined in Section 2.3.1 (especially the
daily calibration and phantom scan) insure proper operation
and identification of problems, should they arise.

5.9.2 COMPUTER SYSTEM

The computar requires very little maintenance. Check the user
reference manuals packed with the computer for maintenance details
about the monitor, mouse, and computer.

Norland highly recommends cleaning the heads in the floppy disk drive
at least once each month. To do so, obtain a head cleaning kit in a
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size appropriate for the computer's disk drive from any local computer
supply store. Follow the directions supplied with this kit.

it may also prove necessary to clean the CRT display screen
periadically. Use an ordinary giass cleaner and lint-free towels for this
task. Avoid letting the cleaner seep down inside the bezei of ihe
menitor o into the computer.

59.3 HOW TO RELOCATE THE INSTRUMENT

Precautions must be taken when moving the computer. To protect it’s
hard disk drive, please follow the directiuns for relocating the computer
given in the operation manual. Note that the warranty does not apply
to misuse of the instrument. Do not move the computer when the
power is on or if either disk drive is spinning. Damage and/or loss of
data may result.

The scanner must be moved ONLY by qualified Norland Service
personnel. Special tools and programs must be used to assure proper
alignment and leveling of the scanner.

5.9.4 DIAGNOSTICS AND SERVICE

The highest quality customer assistance is provided directly from your
Norfand Service representative. In the event of an equipment failure or
erratic measurement results, please be prepared to discuss the problem
on the telephone. Telephone numbers and other information helpful for
contacting Norland may be found in the Service statement at the
beginning of this guide.

In general, make note of any unusual instrument operation as it occurs.
We suggest that the failed operation be tried a second time. Also note
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whatever conditions which may have contributed to the instrument
failure.

Error Recovery

In very rare situations, it is possible for the XR-26 software or scanner
to ’lock-up’ or to display Error Messages. The recommended recovery
procedure is to:

A. Make a written note about what may have caused the
problem, especially error codes and error messages, if any.

B. Press the Enter key on the keyboard. Pressing this key
causes the computer to reset itself back to DOS. Any
partially-processed scan or analysis data will be lost and
the XR-26 program will have to be re-started.

C. If a problem may have been caused by the scanner, it is a
good idea to turn the scanner off, then on again after a
brief pause. Doing so will re-initialize the scanner's
hardware and may eliminate further problems.

The least-recommended error recovery strategies are the 'cold-boot’ and
‘warm-boot’ processes. These methods result in the absolute loss of
any in-process scan or analysis data. If all else fails, to perform a
‘warm-boot’, press and hold both the 'Ctrl’ and "Alt’ keys, then tap the
‘Del’ key. The computer will re-boot back to the 'C>' DOS prompt. To
perform the 'cold-boot’, simply turn Off the computer, scanner, and
printer via their power switches, then turn them back on. XR-26
software may then be re-started for normal operations.
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Fuse Replacement

All components of the XR-26 Instrument are protected by line {mains)
fuses. In the event of a fuse failure in the computer or monitor, refer to
the operation manual that was supplied with the unit.

The XR-28 scanner is equipped with a power switch that includes the
line voltage input connector and the fuse holder. Instructions for
changing the fuse is given in the Fuse Changing Instruction Sheet
(388D152) which is attached to the spare fuses supplied with the XR-26
Scanner. Please refer to the label affixed near the fuse holder to
determine the proper rating for the replacement fuse.

The Norland Installer configured the Scanner to operate properly on the
line voltage and frequency furnished at the instaltation site. If the
Scanner is to be operated zt z different iine voltage or frequency,
piease contact the factory for assistance in converting and moving the
unit. Improper conversion is not covered by the warranty.

Supplies

Suppiies for the XR-26 system may be obtained from local sources or
directly from Norland (Note: Minimum order is US$75.00). Norand part
numbers for various supplies may be obtained from Noriand Customer
Service. Supplies may also be purchased from most office supply or
computer stores, using the following guidelines:

For the IBM-PS/2 computers, purchase 3 1/2%, Double Sided, High
Density, (Verbatim 86269 or equivalent) diskettes.

Printer paper should be 8-1/2 inches wide and 11 or 12 inches long, fan
fold, tractor feed, with perforations for bursting to 8-1/2 inch wide
sheets.
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Printer ribbons are available from computer and office supply stores.
They may also be crdered directly from the printer manufacturer.
An address is given in the printer manual.

This completes the descriptions of subjects related to the basic
operation of the Norland XR-26 and XR-26 Mark |i instruments.
Supplements to this Base Operator's Guide describe all the other
optional features of these bone densitometry systems.
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