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MEPIAHWH

©nAu vanio nAikias 26 unv@v NPOoKouiobnke ota -
Ewtepikd 1atpeia tou Noookopgiou PeTd and nuwon péoa
oto oniu, e kakwon &e€lovu pnpou kal dpvnon Badions.
O1 akuvoypapies avédei€av kdtaypa de€iou unplaiou eni
naBonoyikoU ooukoU UNooTP®HAToS, NANV dUws ol Aol-
nés napakAivikés e€etdoels anekdnuywav Bapid Yecoyelakn
avaipia, n onoia &ev ixe oudénote Slayvwobei kal napé-
peve xwpis Bepaneia. Aedopévns s KANPOVOUIKAS UPHS
s vdoou kal s dianioctwons 6t Pévo o évas and tous
duo yoveis htav popéas tou nabofoyikou yovidiou, evé-
Kuwe npoéPAnua evOOOIKOYEVEITKD, avapopIKd HE T yvn-
016TNTa NS NATPOTNTAS TS PIKPHS aoBevous.

ANé€eis kAe1bid: B-6anaooaiuia, ooukés anfoiwaoels, nabo-
Aoyikoé kdtayua

EIZATQrH

O1 pecOYeIaKES avalyies gival Yevetkeés O1atapaxés nou
apopoUv v napaywyn aducidwv oeaipivns. e dtoua
pe B-peooyeiakn avaigia, undpxer eite nAnpns éANsipn tns
napaywyns tou yovidiou tns B-opaipivns €ite YePIKA. Lnv
a-pyeooyelakn avaipia, undpxel nAnpns N pepikh €AAeipn
Napaywyns tou yovidiou s a-ogaipivns. Avapopikd pe
B-peocoyeiakn avaipia, SUo peifova xapaktnpiotkd ouvel-
o®Epouv otnv Naboyéveld ns: a) N avenapkns Napaywyn
s B-opaipivns, n onoia odnyei oe peiwpéva enineda Qu-
oloAoyikns aipoogaipivns (Hb A) kai B) n Siatapaxn 10op-
ponias otnv napaywyn Petagy twv a- Kai B-opalpivikmv
aduoidwv'. L1ov ootkd PUeAsd, Siatapdooetal n wpipav-
on twv puUBPOV AIHOOPAIPiWV PE CUVENEIQ TNV avVanote-
Aeopaukn epuBponoinon. O puends eival ungpdpacthpl-
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os, NAnv 6pws o acBevns éxel Aiya diktuokUttapa kai Ba-
p1é avaipia e€artias s NEPICOEIAS TwV d- WS NPOS TS B- Kal
y-opaipivikés anuoides. Qs ek toutou, oxnuatidovial TEpa-
PEPN a-opaipivns nou enidpoulv otnv pUBPOKUTIAPIKN PEU-
Bpdvn, Bpaxuvovias tn BILOIHOTNTA Twv EpUBPWV aIpo-
opaipiwv kal npokandvas avaiyia kar augnpévn epubpo-
€16n napaywyn. O1 y-opaipivikés aduoides napdyovial o€
augnpéves nooodntes, odnywvias oe augnpévn Hb F(ay,).
Ye peydna nood napdyoviarl €€ dANou ol 6-oPaIpIVIKES a-
Aucibes, obnydvias oe augnon s Hb A, (a,6,)*”. H ete-
POluyN popen s véoou gival cuvhBws acuuNTWPATKA
Kal eppavicel eaepd avaiyia kal YIKPOKUTIIpwon v N
opoéluyn pop@h, ws anotéleopa ts cuvelpeons duo €-
epoUYWTMV YOUETWY, Xapaktnpiletal anod nieidda kAivi-
KV onpeiwy Kal 00TK@V avwpadidv, énws autd nou ne-
piypdovtal otnv Pikph acBevin tns penEns yas.

MEPIFPA®H NEPINTQXHX

Ye nuépa yevikns epnuepias tns KAIVIKAS pas, NPOoKo-
pioBnke BNAU vAnio nAikias 26 pnvav, pe Kdkwon &gl
oU pnpou kal dpvnon opBootdtnons kal Badions. O1 ou-
voOeUOVTES AUTO YOVEIS, avépepav OUl ixe NponynBel Ntwm-
on and 1o 61kd tou Uyos evoow €naile péoa oto oniu. O
0€€16s unpds Ntav eAaPPWs 01dNATMONS PE TOMIKA gual-
oBnoia otnv YnAdenon v n pikph aoBevhs kpatouoe a-
Kivnto 1o dKpo, €Xovtas Ioxio Kal yovato og ouykapyn. E-
viUNWon €Kavav T0 KATwXpo NPOowneio, O UMIKTEPIKOI €-
NINEPUKOTES Kal To aduvapo KAdua.

O1 akuvoypagies €6ei€av pwypmoes kdtayua ot Yeod-
nta tou 6e€lou pnpiaiou, NAnv dpws N oUoTAoN TOU 00T~
N 10T0U €yelpe unoyies yia 1o nabonioyiké undotpwua s
00TKAS KAKWONS. LUYKEKPIPEvVa, enonpavinkav Aéntuvon
¢@noloy, ooukn apaiwon kar dieUpuvon pugdikoUu aunol
(Eikova 1). H idia eviunwon oxnpatioBnke kal Ye v aku-
voypa@ia Aekavns-ioxiwv nou akonouBnoe (Eikéva 2). A-
no@acioBbnke n elcaywyn s acBevous atnv KAIVIKA Kal N



voonfeia tns, 6xI TOC0 yia TNV AVUUETDNIoN ToU Katdyua-
10S autoU kaBeautou, 600 yia v nepatépw diepelivnon
s evOEXOPEVNS UNOKEIPEVNS NdBnaons.

And 10 NepIyevvnukd 10TOPIKS NPOEKUYE OT N aoBevns
€ixe yevwnBei pe kaioapikn topn (Adyw nponynBeions), Xxw-
pis avanveuotkd npoPAnuata, onacpous, Nofpwén n ikte-
po. ‘Htav 1o tpito naidi s oikoyévelas nou nepieNdupa-
VE aképn éva 11xpovo ayopl anonUtws UyIES, KaBs Kal
anno éva ayopl 9 1y, 1o onoio napakoAouBeital cuotn-
patukd petd v npoofon tou and Asuxaiyia étav htav
18 pnvav. Or epPoniaopoi €ixav npayuatonoinBei kavo-
VIKG ous 6€ouces nuepopnvies, ouugwva pe to BiBAidpio
uyeias. O 29xpovos nNatépas, katayopevos and tn Muuin-
vn, dev avépepe kanola KANPOVOUIKA A eniktntn nddnon
eV N 26xpovn Untépa, katayopevn and tov MNupyo HAei-
as, 6NAwaoe 6u €naoxe and otiyua JeCOYEIaKAS avalpias.

To ékpo akivntonolhBnke os depuatkn €AEn, pe Nnpoo-
nuKkn va tonoBetnBei ouvtopa og KNOEPOVA, aPdToU 0 KAI-
vIKOS Kal napakAivikos éAgyxos ofokAnpwvovtav. Egart-
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Eikéva 1: Pwyuwbes kdtayua otn peoodtnta tou 6e€iou unpiaiou
(B€Aos). Emionuaivovtal n Aéntuvon tou @AoloU, N OOTKA apaiw-
on kai n &ieUpuvon tou puedikoUu auiou. a) npooBionioBia rnpo-
BoAn B) nAdyia npoBoAn.

as s UNontns akuvoAoyIKAS AMeIKOVIONS Kal tNs €V Yé-
Vel KAIVIKAS €ikovas, eANEON aiua yia yevikh avanuon kal
Bloxnpikés e€etdoels ev (nthBnkav enions BAsvvononu-
OaKxapites oUpwy, Aucoowiakd éviupa, UNepNXoypanl-
Kos €leyxos koldias kal kapdionoyikh eCétaon. H diayvw-
OUKA OKEWYN OUVEKAIVE NEPICOOTEPO OTO Va anokfsicoupe
kanola BAsvvonoducakxapidwon n éva petafonikéd véon-
ha n kanola kAnpovopouuevn ndBnon ducanoppdenans,
Adyw evlupikhs avendpkelas. MNMpoypappauldtay, péoa ous
€PXOUEVES NUEPES, VO NPaAyPatonoinBei yevetkods €Ngyxos
UE poplakd kapuotno n/kar avéduon DNA, av ol cuvBn-
KES TO UNaydpeuav.

H kapdiofoyikn eEétaon dev avédeiEe kau nabonoyikd
and n ouotaAukéNTa Twv Koty s Kapdids, tn Ael-
toupyia twv BanBidwv kar v ékpuon twv peyanwv ay-
yeiwv. Ynnpxe nnio cuotonikd euonua, eAsBokopPIkos
puBuos (142 oputeis/Aento), 100uds eNelBepos Kal akE-
palo To pecokonnikd kal to pecokolfiakd didepaypa. To
unepnxoypdenpa koldias dev €6¢1€e naBonoyikd eupnpa-



OTAN TO KATATMA MHPIAIOY AHMIOYPIEI OIKOTENEIAKO MPOBAHMA

Eikbva 2: Akuvoypapia Aekdvns-1oxiwv, 6rou avapaiverar n ootkn apaiwon twv Sokibwy.

ta and tov €feyxo ToU NMNATOS, Twv XoAnPdPwY, Tou na-
YKP£€aTos, Tou onAnvods Kal Twv VEPPWY, €KTOS and id €-
Aappd didykwon tou oninvoés, n onoia eniBeRaldOnke ap-
yotepa pe v kAvIKA e€€taon twv unoxovdpiwv. H oupo-
Hdx0s Kot htav kevh oUpwv evd Oev unnpxe evbokolni-
akh oufdoyn uypou.

And tov Bloxnpikd éneyxo onpeidBnkav ta s euphpa-
ta: odkxapo 91mg/dl, oupia 19mg/dl, kpeauvivn 0,3mg/dl,
oupIké o&U 6,6ma/dl, SGOT 43U/1, SGPT 11U/, adkanikh
ewopatdon 182U/, y-GT 10U/, CPK 28U/, LDH 628U/,
Aeukmpata onika 6,4g/dl, Asukwpartives 4,3g/dl, xoAnote-
po6nn 112mg/dl, tpiyAukepidia 83mg/dl, Kanio 4,3mEg/,
Ndtpio 136meEag/l, AoBéouo 9,7mg/dl, wopdpos 4,4mg/
dl, Mayvhaoio 2,2mg/dl, Bitapivn B,, 211pg/ml (¢.t. 200-
950), ®uniké ofu 17ng/ml (@.t. 3,5-16). LN yevikn €E€-
taon oUpwv onpel®Bnke EB 1020, PH 6,0, oupoxodivn
1EU/dI, onavia epuBpd alyoopaipia, ondvia nuoogaipia,
apketoi kpuotaniol oupikou o&gos, eAdxiota oupikd dna-
1a. Z1o i¢npa twv oUpwv anopovaBnkav ixvn aipatos, i-

Xvn AEUKDUATOS Kal ixvn nuocoalpiwy.

21N yevikn aipatos unhp&av eknAh&eis: EpuBpd 3.320.000
Kkx, Aigoogalpivn 6,7g/dl, Aipatokpitns 22,7%, MCV 68,4
(p.t. 77-95), MCH 20,2 (p.t. 26-32), Aeukd 27.400 KKX,
nofupop@onupnva 63%, Aepgokuttapa 31%. npeiwvo-
tav e€annou unoxpwyia, avicokuTtdpwan, JIKPOKUTIEPW-
on kai noikinokuttdpwon. AkonouBnoe €101kds aipatofo-
yIkOs éfleyxos, 0 onofos £édwae aipoopaipivn A,2,9% (¢.T.
2,2-3,3%), kai aipoopaipivn F 89% (¢.t. 0,5-2%). H nie-
Ktpogopnon aipoopaipivns avédeige A-F-A,, evid 10 test
dpenavmosws Atav apvnuko.

Ano us aigatonoyikés eEETAOEIS, KATEOTN EPPAVES OT N
aoBevns énaoxe and opdluyn B-Banacoaipia. Hav eni-
ons npodnio éu kivbUveue n {wn s, av Sev npoPaivape
éyKalpa o€ Petayyion aipatos. Xn Bapid avaipia opeino-
viav 1000 n onAnvopeyania Kal T0 KETwxpo NPoowneio,
000 Kal ol ootkés andolmoels nou odhynoav oto nabo-
Aoyikoé kétayua.

Ta avtavakAaotkd pas Atav dueoa kai ol avudpdoeis



pas anogaocioukés. H aoBevhs petayyiobnke, ponis ono-
kAnpmONnKav ol anartoUpeves e€gtdoels Slaotalpwaons ai-
patos. Zuykekpluéva, éAaPe 180ml cupnukvwpéva eiAtpa-
piopéva epubpd (15ml/Kgr) péoa oe 4 wpss. NMa v avu-
HETMMION TOU KATAyPatos TonofetnBnke ooQuUOpPNpokvn-
HIkds kndepovas (hip spica) kar e€nAbe tou Noookopegiou
He T oUOTaoN ENAVEKTIINONS O€ TAKTA XpovIKa Slacthpa-
ta. Na v avupetonion s avaipias aneuBuvBhkape oto
Tuhpa Meooyelakns Avalpias.

TpeIs PNVES PETA TNV apxIKN KAKWON, O aKUVOYPapies
¢6eixvav nANPN NWPWoN Tou Katdypatos evid avadeikvy-
ovIaVv Kal T Np®Ta onyeia BeAtioons s 0oTKAS UPNS,
WS aNOTEAEOPa TwV PETAyYioEWY, Ol OMOIES €ixav OTo pe-
1a€U npaypatonoinBei (Eikdva 3). Qotdoo, unnpxe kAT a-
kéa 1o onoio dev gixe dianeukavOei, KA Nou KUOPOPOU-
oe evboolkoyevelakd npoPAnpata. Ltov éAgyxo twv yovEwv
eva dev aveupgébnoav naBoAoyikd euphuata otov Natépa,
ot PNtépa unnpxe oapns aigatoioyikn eikova etepdlu-
yns B-Bafaccaipias. Aedopévns ths KANPOVOUIKNS PUONS
s vooou, n onoia petadidetal pe Tov autdowpo unoel-
NOPEVO XaPAKTNPA, YIA TN YEVWNON EVOS TEKVOU MOU NACXEI
and v opodduyn Yopen, avapévetal ap@OTEPOI Ol YOVE(S
va pépouv 1o nabonoyikod yovidio. Qs ek ToUTou, oTNV Ne-
pintwon pas, NPogKUYe ¢hTtNpa yia T yvnoidtnta s na-
1PATNTas s PIkpns acBevous.

YYZHTHXH

Tn B-Banfaccalpia, ws nabodoyikn ovidtnta, cuvaviaue
yla npdn eopd og dpBpo tou 1925 and tous Cooley kal
Lee”, o onofol v anodidouv oe peiwon h anouocia ouv-
Beons twv B-opaipivikdv aAucidwv. L& YETAYEVETTEPES EP-
yaaoies dianeukavOnke enakpiBws N kANPoVopIKA pUon s
vooou, n onoia opeifetal ouciaotkd os eAATIWPATKOTN-
10 €vos yovidiou nou evionidetal oto kABe xpwpdowua 11
ou aoBevoUs'. H avenapkns napaywyh ts B-opaipivns
obnyei o peiwpéva enineda guolonoyikns algoopalpivns
(Hb A) kar o diatapaxn s I0oppoMias otnv Napaywyn
HETAEU a- kal B-opalpivikadyv aduoidwy. Zav enakénoubo,
oxnuatidovtal TEpaPepn a-opaipivns, evad v idla otyun
napdyovtal y-o@aipivikés aduoides oe augnpéves noodN-
tes, odnymvias og auénpévn Hb F (a,y,). Xe peyanes no-
oo6tntes napdyovial €€ dAnou ol 6-opalpivikés anuaoides,
obnydvtas oe avénon s Hb A, (a,6,)*”.

H ouxvotnta epeavions og naykoopia KAiYaka tns a- Kal
B-6anaooaipias unonoyiletal o€ 1,7 %. Agv éxel onueiwOei
Slapopd avapeoa ota dUo uUAa. H ouxvdtnta otiypatos
Banacoalyias BAvel 1o 4,4 avé 10.000 uyigis yewnoels’.
Qot600, 1a Nocootd ival apkoUVIwS AUENUEVA OE OUYKE-
KpIpéves nepioxés tou nAavhtn (Aekdvn s Meooyeiou, A-
opikn, Notoavatodikh Acia).

H etepdluyn popen ns B-Banacoalpias eival acupntw-
paukn Kal ekbnAvetal yoévo pe enappd avaiyia kai pi-
Kpokuttdpwon. H opdluyn popen (avaipia Cooley) ekdn-
Advetal ge oupntuata Kal onpeia and noAu vwpis, hdn
andé v nAikia twv 6 pynvav. Epgeavidovar S1dykwon s
kolAids, kaBuotépnon s avanwuéns, suepebiotdtna, i-
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KIEPOS, WXPOTNTA NPOOMMNOU, OKEAETKES NAPAUOPPDTEIS
kal onAnvopeyadia. Eivar d§ia anopias n anouacia, ek pé-
pous tou olkeiou nepiBannovtos, onolacdnnote agiono-
YNONS NS AVUKEIPEVIKNS EIKOVAS Tns aoBevous otn pefétn
gas. Ynnpxe dpaye 1610tens oAiywpia;

Yt B-Banacoaipia, n eAAiNhs ouvBeon B-oaipivikawy afu-
oidwv, og cuvduaopd e tnv auEnon oUvBeons a-oPaIPIVIKDV
afucidwv, odnyei oe Bapid aipoAutkn avaiyia, diatapa-
x€s otnv epubpornoinon, Peiwaon s PIwolgoTNTas Twv EpU-
Bpokuttdpwy kal ungpdpactnPIdTnTa Tou 0oTiKoU pueiou.
O1 aoBeveis xpeialovtal Petayyioels afatos yia v anoka-
tdotaon s avaipias, ol onofes Npowbouv 1OCo NV Uyeia
000 Kal v €UEgia, anopakpUVovTas TS CUVEMEIES TNS ava-
noteneopaukns epuBponoinons. Eva npdypaupa petayyios-
wv anartel gnviaies ouvedpies pe 1o eninedo aipoopaipivns
nPO NS PETdyyIons va eival >9,5 kal <10,5 g/dl’.

Av dev avupetwnicBouv éykaipa ta naidid pe B-
Banaooaiyia, kivbuvetouv and cofapn kapdiakn ave-
népkeia, and 1o deUtepo eEGunvo tns {whs tous. Avdno-
ya pE tnv undpxouca petdndaén tou uneuBuvou yovidi-
ou kal to Babuod napaywyns epPpuikns aigooaipivns F,
Kpivovtal avaykaies ol Yetayyioels aipatos Katd 1o 20 ph-
va h 10 20 €105 s {wnhs, aldd onaviws apyotepa. H a-
noégaon petdyyions e€aptdtal anod v IKavétnta tou nal-
6100 va avtane&€nBel oto Babuod avaiyias. Ta neploode-
pa Bpéopn kal vania napoucidlouy kapdiakn avendapkela
étav n aipooaipivn eivar < 4,0g/dI°. H &ianiotwon auth
kaBiotd eniopann onoladnnote kabuotépnon otnv évap-
€n twv petayyiocwy, ekeivol 6 Mou €xouv niPopToOEi pe
v kndgpovia tou naidioy, Sikaiws Pnopel TOTE va Katn-
yopnBouv yia eykAnpaukh apéneia. v acBevh s pe-
Agwns pas, n alyooaipivn petphBnke 6,7g/dl kar yi' autd
bev KivbUveue dueoa.

H naBoyéveia twv ooukwv afnoihoewy dev éxel nAn-
pws anocapnvioBei’. Exel evioUtols SlaniotwPei U oto
HueNS twv ootwy, ol Banaooalpikés Siatapaxés avaotén-
Aouv v wpigavon twv epuBpy aIpooPAIPiwY PE OUVE-
neia v avanotedeopatkn epubponoinon. O pueAods ei-
val unepdpaactnplos, NANV Opws 0 AoBeVAS EXE OXETKA €-
Adxiota diktuokUttapa Kal Bapid avaiyia. Exel enions oa-
Qs SlaniotwBei 6u ota Banacoalpikd ootd undpxel dia-
tapaxn avapeoa oto Babud au€nuévns anoppodenaons anod
T0US 00TeOKAAOTES Kal oto pUBUOG KataotoAhs ths dpaotn-
p16INTas twv ooteofAactwy, yeyovos nou odnyei o€ pei-
WOoN s ootikhs nNukvotntas (BMD), n onofa ival nepio-
0OTEPO PAVEPN OTNV OOPUIKN Poipa tns anovouAikns oth-
Ans, aAAd kal ota pakpd ootd®’.

Ytnv nopeia s (wns twv acBeviv nou naoxouv anod
B-6anacoaipia, dipopes enindokEs tns vdoou ival npo
twv NuAdv, avetaptnta av petayyilovial ENapkws N oxi.
O1 petayyioels ouvexidovtal o€ takukn Bdon kai, napanin-
Aa, xopnyouvtal xnAikoi napdyovtes (Gnws n depepofapi-
vN) yIa Tov €AgyX0 TNS UNEPPOPTWONS TWV 0PYAvVWY HE Oi-
6npo'®. Map’ 6Aa autd, unopouV va eJPaviclolV Oakxa-
pwdns diapntns, unoyovadiopds, uNnoBUPEOEIBICUOS, UMNO-
napaBupeoeidiopds kai vooos tou Addison, e ouvéneles
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Eikéva 3: Tpeis UAVes UETG Ty apxikn kdkwon, avabeikvyeTal nANRpNS nwpwaon tou Katdyuatos, kKabws kal ta npwia onpeia Bentiwons ts
OOTIKAS UPAS, WS anotéfsoua twv petayyioswv nou rnponynbnkav. a) npoobioniobia npoBonn B) nAdyia npoBoAn.

otnv KaBuotépnon s cwpatkns avantuéns, kabws kal
otV ePeavion ekoeonyacpévns oninvopeyanias, nnat-
Khs kal kapdiakns avendpkelas. H Sidykwon tou onAnvés
npokanei Ye t o€ipd s enideivioon s avalpias Kai evi-
ote BpopPokuttaponevia kar oudeteponevia, augdvovias
tov Kivbuvo npoofonns ané kaBe Aoyns NolpmEels kal al-
pootatkdv Siatapaxdv''. H kapdiakh kapyn eival avano-
(PEUKTA N polpaia KatdANEN autdv twv aoBeviv'.

Ynv naboyévela twv oouK@Y affoldoswy eaivetal 6t
oupBandouv kal aAfol napdyovies. H ungppdptwon pe
ofbnpo ennpeddel apevds Ty wpipavon tou ooteosldoUs
Kal a@etépou v enipetdniwon e€aitias s evowudtwons
tou 016npou otous kpuotdinous udpo&uanattn. AUPOTe-
pol ol unxaviopoil odnyouv vouotelelakd e 0oTEONdPwW-
on Kal o€ 6,1 auth cuvendayetal'’. Alatpoikd eAAEippata
pnopouv €€ dAnou va npokanécouv npdPAnua. H énner-

wn Bitapivns D, Adyou xdpn, edattvel th dpactnpidtnta
Twv 00teoBAact®Y kal tn ouvBeon koNAayovou. Ta xapn-
Ad enineda Prrapivns D cuvdualovial pe diatapaxés otnv
opolootacia aofectiou/ewodopou, xaunin ooteofna-
ouKkn Kal au€npévn ooteokAaotkn dpactnpidtnta. TéAos,
N NEPIOPICPEVN PUOIKA AOKNON MOU Xapaktnpidel autous
Tous aoBeveis, eubuvetal yia v éAGTIWOoN s 0CTKNS Mu-
KvOTNTas Kal T PElwpévn avioxh ota goptia’’.

Ytous BanaooalpikoUs aoBeveis, Ta KATtaypata eYeavi-
{ovtal og pla ouxvotnta nou kupaivetal and 38 éws 41%,
avaAoya e Tous epeuvntés' . TS PIoES Twv NEPINTMOOE-
wv, Npokafouvtal ws anotéeoua Ntoewy. Ta NepIcod-
TEPA APOopPOUV ta Avw Akpa evad n onovéunikh othin, n
Aekdvn kal ta pnpiaia Bpadovtal oto 10% twv NEPINTm-
oewv'. AAfEs 0oTIkES SIATAPAXES MOU €XOUV NaPatNPEN-
Bei oe autd ta dropa, gival n diatapaxh pPhkous o avw 1/



Kal Katw akpa e€aitias npwipns oUyKAEIoNs tNs AUENTIKAS
nAdKkas', ywvidSels NapapoppaoEls, 00Teoxovopitdes kal
xapnAé avéotnpa'®'®". Ané t onovbuikh othAn, éxouv
avapepBei napapopewoels (okodiwon, Kugwaon), katdp-
peuon onovouAikoU owuatos, cupnieon vwuaiou pueiol

h duoyeveoia pecoonovduniou Siokou'® .

LYMNEPAIMATA

O1 ooukés annolmaoels gival ouxvés o€ aobeveis pe PB-
Banaooaiyia, oav anotéfeopa s idias s véoou Kal
twv eninAok@v s, anAd enions egartias s unepeoOPTw-
ons pe ofbnNpo PEoW TWV CUXVAV PETAYYIoEwY, Twv XnAi-
KWV Napaydviwy nou xopnyouvtal yid v anocidnpwaon
v opydvwy, Twv SIaTpoPIK@V eAfeipudtwy Kal s ne-
plopIopévns QUOIKAS doknons. Ta katdypata o€ onovou-
Aous Kkal ota pakpd ootd anoteNolv Us KUPIES OUVENEIES
NS OOTEONOPWONS KAl OTOIXEIOBETOUV TNV OUCIACTIKOTEPN
artia voonpdtntas o€ autous tous acBeveis. H Babid yvo-
on TV NABOYEVETKWDY PUNXAVIOPMY Nou 0dnyolv og 00T
kés annoiwoels, Ba e€acpaniosl pia NEPICOOTEPO OTOXO-
noinpévn Bepaneia. Mpos 1o Napdv, n €ykaipn avayvopl-
on tns 0oteondpwons kai n katdAnnAn aywyh gnopolv
va €NATIOOOLY TN oUXVATNTA Kal T 0oRapdINTA TWV OKE-
Agukv eninAok®V tns véoou. H xphon xnAIKov napayo-
VIWV VEas yevids Ba katapépel iows va unepnndnaoel oto
eyyUs péAfov ta peiovekthpata s depepoapivns. O1 O
opBwukés napepPdoeis otn diatpopn €€ anfou, pad pe
v évtaén twv aoBevv otnv aBAntkA oikoyéveld (PE Tty
€upUtepn évvoia tou 6pou), Ba cupBdaniouv otnv algnon
™S OOUKNS AVIOXNS.

Mpénel va un napaBAEnoupe Kal Us KOIVWVIKES Napapé-
TPOUS MNou evdexopévws napelobuouv ous KANPOVOUIKES
vOOOUS TOU aiuatos, us ornoies opeiloupe va avupetwni-
ooupe pe v idla cofapdtnta. H cofopmvieia AUon una-
yopeUel Tn ouvepyaaoia e tous alpgatonoyous, adid kal pe
NV KOIVWVIKN UNnpeoia, o€ KOs nepintwaon 6nou unoew-
okel n unoyia 6T dlenpdxBn dvoun npdén.
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H ©¢pansia twv dinoAik®v kataypdtwv tns
KvhApns pe xphon kukiikoU niaigiou llizarov
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Tuhpa OpBonaidikhs kar Toaupatonoyias, fevikd Noookopeio Meipaid ' T¢aveio”
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MEPIAHWH

Ykonods tns peAéns: Ta SinoAikd Kat@ypata s KVARNS
gival KaKWoels uPnAns evEPYEIQs MOU ouxva ouvodeUoval
and coPapés KAKWOEIS ToU HEPUIATOS Kal Twv AoINwyY pgana-
KV 10TV NEPIE Tou Katdyuatos. Zkonads tns pyacias gival
0 kaBoplopds twv evoeitewy Kal n epappoyn tns peBddou
llizarov ws Bepaneia twv KATAYPATWY QUTWOV.

YAikd kal pébodos: MendetnBnkav 10 acBeveis (6 dv-
Opses - 4 yuvaikes) péoou épou nAikias 46 €wwv. Ta Ka-
taypata ntav wnou 4.2-C2.1, 4.2-C2.2 kar 4.2-C2.3 ko-
10 AO, evd 5 katdypata htav avolktd wnou | kai Il katd
Gustilo-Anderson, 1 cuvodeuodtav and aueiopuplo Katay-
pa oto oUoToIxXo Gkpo Kal 1 and kdtaypa s didpuons tou
oUotoIXou pnpiaiou.

XpnoigonoinBnkav cuctpata ite ge 5 yovous Saktu-
dious, eite pe 2 &ibupous dakwnious kar 1 povod.

Anoteféopata: O péoos xpdvos voonneias twv aobe-
VOV NTaV 8 NPEPES, eV O PECOS XPOVOS NWPWOoNs Ntav
26 €poopades yia 10 Kevipikd Kataypa kal 27 eB6ouddes
yIa 10 NePIPepIkO. EmtetxBnke NnANPNS NMOPWON twv Ka-
taypdtwy os 6Aous Tous aoBbeveis, v dev XPEIAOTNKE €-
navenépPacn oe kapia nepintwon.

Tupnepdopata: H pébodos llizarov eaivetar 6u iva I-
b10itepa aNOTEAECUATIKA OTNV AVTIUETWDNION WV CORAPWY
auUTV Kataypdtwy, eva uneptepsi dAnwv peBddwv (dnws
n evbopuenikh hilwon) éoov agopd ota dUo peydna npo-
BANUATO UTMV Twv KAKMOOEWY Mo €ival N NWPwon tou
nePIPePIKOU KATAYUATOS Kal N VEKpwaon Tou eNeUBepou o-
oukou tepaxiou. Mapaddnia eppavilel peiwpévn ouxvo-
nta eninAoK@Y, Pe KUpla tn Aoigwén twv Befovdv nou
Opws avupetwnietal oxeukd eukona.

AievBuvon andndoypagias:

Tunua OpBonaibikns kar Tpaupatoroyias, levikd Noookopeio Meipaid
"Tldveio", Tlavn & Apevrounn 1, 18536 lleipaids,

email: tgri69@otenet.gr, yskagias@hotmail.com

EIXATQrH

Qs dinonikd neprypdgovtal ta katdypata s didpuons
s KvNpns ta onoia napouacidlouv dUo capms diaxwpl-
(OUEVES KATAYHATIKES YPAUUES Kal éva evOIAUECO aKEPQIO
€nelBepo ootk TEPAxIo. Tagvopouvtal and v AO oe 3
winous avanoya e t cuvtipINUKOTNTA TWV OOTKMV TEUa-
xiwv (Eikéva 1)." Eved ta katdypata ts kvAuns gival ta ou-
XVOTEPA TWV PAKP®V 00tV (26/100.000 nAnBuopou to
xp6vo), ta dinofikd anoteAolv pévo 10 4-6% autwv. Eu-
@aviovtal TPEIs POPES MO CUXVE OTOUS AVIPES, EVD O WE-
005 6p0os NAIKIAS TwV avipwV acBevav gival caps PIKPO-
TEPOS and twv YUVaIk®V (37 €tn yia tous avipes — 54 €
yia Ts yuvaikes) (Eikova 2).” Auth n emdnpioAoyikh Katavo-
un e€nyeital elkond and 1oV oUVNBECTEPO UNXAVIOUO NPo-
KANONS TwV KATayPATtwy autdv Nou gival Ta 1poxaia atuxn-
pata pe 6ikukAa. AnotedoUv KAKWOEIs upnAins evépyelas
pe anotéAeopa ouxvd va ouvodevovtal and eKTETAUEVOUS
TpaUPaToPoUs tou 6£ppatos Kal Twv Hanakoy 10ThV yU-
pw and v eotia Tou Katdypatos, afnd kar and dAnes ou-
vobés Kakwaels (AAAa Katdypata, KpaviosyKepanikés Ka-
Kwoels, Bwpakikd 1 kolAiakd tpavpata). Ta dinonikd ka-
téypata s Kvhpns avuuetwnifovial katd kKupio Adyo Xel-
POUPYIKG €fte pe TN xphon NAAKWy, €ite Pe tn xphon evo-
pueAikav hAwv N pe tn xphon nAaioiwy eEwtepikns 0oTeo-
oUvBeons (uovonAeupwy M KUKAIKOV). EvEeitels yia tn xph-
on kukAikav nAaiofwv llizarov anoteAoUv ta KATtaypata Pe
peyann ouvipifn f/kar ootkd éAAgIUPa N EKTETAPEVN KATa-
OTPOPN PJANaK®Y I0TMV — HEPPATOS €vavtl TOU KATAyHatos
kal n kaBuotepnpévn avupetdnion ous (>3 eBdopades). ™

YAIKO - ME©OAOL

H penémn aut nepinapPBaver 10 katdypata (5 kAEIoTd Kal
5 avoiktd tunou | kai Il katd Gustilo-Anderson) o€ 6 vopes
kal 4 yuvaikes e péoo 6po naikias ta 46 €. Eva kdtay-
pa ouvodeudtav and aueiopupio KEtayua oto oUoToIXO
akpo kai éva dnfo ano kdtaypa s didpuons tou oUoTol-
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Eikéva 1: Katataén Sinonikav
Kkatayudtwv kvnuns katd AO

'E y
4.2-C2.1 4.2-C2.2 42-C2.3
1 segmental fragmeant segmental fragment 2 segmental fragments
and additional wadge
fragment

120

Eikdva 2: Juoxéuon tns ouxvotnias
WV Kataypdiwy s KVApns e v
nAikia kar 1o UAo

n100,000

[ mates

[ Females

xou pnpiaiou. Tpia katdypata htav wnou 4.2-C2.1, 5 ka-
taypata wnou 4.2-C2.2 kal 2 katdypata wnou 4.2-C2.3
katd AO. XpnoigonoinBnkav 2 npdtuna UOKEUMY KukAl-
KoV nAaioiwv. To npwto nepieAdupave t xpnon 5 daktu-
Aiwv, 2 Cetyn v duo daktudiwv oTo KEVIPIKS Kal OTO Me-
PIPEPIKG AKPO TS KvAUNS avTioToIxa Kal évav daktiio oto
evbIapEco eAeUBEPO ootikd Tepdxio (Eikdva 3).° To Selte-
PO NPATUNO CUCKeUNs nepleAduPave tn xphon 2 didupwy
baktuniwv oto KeVIPIKO Kal 010 NEPIPEPIKS AKPO NS KVA-
Uns avtiotoixa kal evés dakwiiou oto evdidpeco eAeUBe-
po ooukd tepdxio (Eikéva 4).° Kal ota 6Uo npdtuna ou-
OKEUWV N otaBeponoinon twv daktudiwy eNteUXONKE pE
™ Xpnon ouppdtwy povwy h o cuvduaopo pe half-pins.
H tonoBéinon ouppdtwv kal half-pins kaBds kal n ava-
Ta€N TV KATtayPdtwv eNéyxoviav akuvookonikd Kal o pé-
005 XEIPOUPYIKOS Xpovos htav 70 Aentd.

Qs xpdvos Npwons opioBnke 10 xpoviké Sidotnua anod
v engpPaon péxpl TNV agaipeon s CUCKEUNS Kal tn Bé-
bion pe nAnpn edpuon. Kataypdenkav o xpdvos voonei-
as, 0 XpOvos Nwpwons kabws kai ol peioves kal eNAco0-

15—19 20—20 30—39 40—49 50—59 60—69 TO—T9 80—B9 90—99

Age (years)

ves eniniokés. To ootkd Kal Aeitoupyikd anotéleopa al-
ofoynBnkav pe t xphon tns kAlipakas ASAMI.

AMOTEAEXMATA
Meteyxeipnukn nepiobos

Meteyxelpnukd xopnynBnke kepanoonopivn &edtepns
YEVIAS yia 24 — 48 (peS NPOKEIPEVOU YIa KNEIOTE Kataypa-
10, eV ouvduaopods kepanoonopivns Kal apivoyAukoaoi-
ons yia 96 Wpes oto avoIkto Kdtaypa. Xe 6Aous Tous acbe-
veis xopnynBnke nnapivn xapunioU popiakou Bdpous yia
5 €BOopades peteyxelpntukd kal 6Aol or aoBeveis akoAou-
Bnoav 1o i610 peteyxelpnuké NpwtdkoAno pualkoBepanei-
as (kivntonofnon yévatos — nodoKVNUIKAS Kal NPMIUN €ws
Kal dueon peteyxeipnukd adion pe popton tou okéNous).

O péoos xpovos voonneias Atav 8 nuépes. O péoos xpo-
VOS NWpwaons htav 26 eOopAdes yia 1o eyyUs KAtaypd Kal
27 €Bdouddes yia 10 dnw. EniteixBnke nAnpns ndpwon
TV Kataypdtwy o 6Aous tous aoBeveis kal Oev xpeIaon-
Ke enavenéufaon o Kapia nepintwon.
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Eikdva 4:

lpdturno ouokeuns
Sibupwv daktuiwv.
(a) Xxnuatoypdpnua
(B) KAvikn napouoiaon

Eikova 3: [pdturio ouokeuns névte baktuAiwv. (a)
Ixnuatoypdenua (B) KAiviki napouoiaon

Mivakas 1
Xpovos nw- | Xpovos nw-
HAe | oo- Tdnos pwons gy- | pwons anw Tpoénos
AacBevns Kia Ao Katdypa- | yuUs katdy- | katdypatos | MAgupd | Atuxi- BAaPn 6épuatos Tuvodés BAapes
10s patos o€ - | o€ B6opd- patos
Bdoudades 6es
1 56 | dppev | 42-C2.2 24 26 aplotepd | tpoxaio KAgiotd kdraypa Kataypa opupmv
2 38 | OnAu | 4.2 -C2.1 21 22 e€i6 | woxaio | AVOIKIO KaWyua
20u Babuou
3 47 | 6Adu | 4.2-C2.1 26 28 apiotepd | 9P HYRII) (I
oupon 1ou BaBpou

Aéppa pe puoanides

Kal noAnés ekbopés

4 45 | appev | 42 -C2.3 29 30 befia poxaio nou odnynoav o€

NEPIOPIOUEVN VEKPW-
on &épuatos

AVOIKTO Kdtaypa Tou | ZkAnpuvon Katd
Babuol noAfés ek- | nAdkas & katay-

5 39 | dppev | 4.2-C2.2 23 25 aplotepd | tpoxaio | Sopés & nepiopiopé- | pa otwnoeidous
vn vékpwaon Oép- anoeuons wié-
yartos vns apiotepd

Aéppa pe puoanides
napd- Kal nonnés ekbopés

6 79 | dppev | 4.2-C2.2 27 28 foladle] . .
oupon & nepIopIopEvn Vve-
Kpwon 6épuatos
) a 5 . AvoIKto kdtayua
7 53 | dppev | 4.2-C2.2 27 27 begia tpoxaio 10U BaBuol
8 49 | 6nhAu | 42-C2.2 25 26 aplotepd | tpoxaio KAgioto kataypa
. _ . . AvoIKto kdtayua MoAnanAd
9 25 | dppev | 42-C2.3 26 25 aplotepd | tpoxaio 20U BaBLOU KaTéypata
KAeiot kdtaypa &
10 38 | OnAu | 4.2-C2.1 29 29 Se6ic | tpoxaio | EKOOPEs nou obfiyn-

oav Og NEPIOPICHEVN
VEKpwon &€pUatos




Erinrokés

Meiloves eninfokés (veuponoyikés, ev tw PaBel pAgPIKN
Bpoupwon, nveupovikh epponn, ouvépopo Slauepiopatos)
bev napoucidotnkav o€ Kapia nepintwon. Anoé us endo-
ooves emnnokés (pAsypovh oupudtwy, duokapyia yova-
105 n MAK, kataBainukh cuvdpopn, kaBuotepnuévn nw-
pwon, YeudbdpBpwon, onnukn YeuddpBpwon, diatapaxn
tou d€ova, Bpaxuvon >1.5cm), NapousIdoTnNKe GAgyUOVN
2 ouppdtwy n onofa Kal avuPetwnioBnKe ouvinpnukd pe
xophynon avuBiotkns aywyns xwpis va kpiBei anapaitn-
™ N apaipeon tous.

YYZHTHXH

Ta dinoAikd Katdypata s KvApns napoucidlouv uyn-
A6 BaBuod duokonias otnv avupetmnion Tous Kupiws yia
U0 Noyous. Apevos dvtas anotéfeopa uwnins evépyel-
as Tpaupatopou cuvobelovial ouvnBws and ektetapé-
VES KAKWOEIS ToU O€pPaTos Kal Twv pJafakdv popiwv é-
VaVT TOU KOTAYPaTos Kal agetépou Adyw tns peyanns Oi-
atapaxns tNs AIPATWons Tou evOIAPECOU OOTIKOU TEUaXi-
ou ouxvé npokaneital vékpwon autol.”® Yus Aiyes peétes
MOU €XOUV YiVElI OXEUKA PE TNV QVUPETDNION WV KATaypa-
TWV QUTOV CUVTINPENTKA A PE T xphon nAakdy, gafvovial
10 ntwxd anoteéopata v peBodwv autdv kal dev ou-
VIOT@VTal and Tous ouyypageis, eva kdnola Beukd anote-
Aéopata napouaidlovtal ous penétes nou nepiiapBdavouy
n xpnon kAeboupevwy evbopugikdv Afwv.™ ' Mapd-

g e

Eikéva 5: MNepiotauxd 1°: dvipas 53 stwv, 6inoAiko katayua 6e€ids kvAuns, avoikto
twnou I (4.2 - C2.2). (a) Mpoeyxeipntkd (B) Aieyxeipntkd (y) Meteyxeipntikd
(6) Metd and 32 eBboudbes (€) Metd and 38 eBbouddes ({) 2 €tn peteyxeipntikd

E.EX.0.T, Tépos 66, Teuxos 1, 2015

v

Aa autd eival cagés 6t n xphon evdopuenikoU ANou Petd
and yneipaviopd enifapuvel Spapatkd tnv hdn duoxepn
aIPdTWon 1ou evOIAPEcoU 00TIKOU TEPAXiou.

H xphon kukAikoU nAaiciou llizarov napoucialel nAel-
@6a NAEOVEKINPATWY OTNV AVUUETDMION TwV KATAYHATwy
autwv. Anotedel éva ouvapponoyoUpevo katd v didp-
KEla tou Xelpoupyeiou (modular) cuotnpa nou enitpénel v
kAgloth avétagn kal otous TPEIs TUNOoUS Katayudtwy, eva
n xphon cuppdwwy Pe elaia kaBiotd duvath v avatagn
aKOPa KAl TV PIKPDV 00TIKWOV Tepaxiwv. Anotensf éva e-
Aappds eukapnto ouotnya onote Kal EMTPENOVIAl Of a-
€OVIKES PIKPOKIVACEIS OTNV €0TIA TOU KAT@ypatos, euodm-
VOVTOS €101 TN NWPWON Tou, eV ol KUkAol cupnieons — O1-
dtaons divouv tn duvatdINTA AVUPETDNIONS NS KaBuoTe-
pnpévns Nmpwaons nou nodu cuxvd epgavidetar Kupiws
oto dnw kdtayua. Enitpénetal n pdpton tou okéNous d-
HEoa peteyxelpnukd pe napdAAnia nAnpn Kivntonoinon
TWV YEITOVIKWV apBpoewy, PEIDvovTas €Tal Tov KivOuvo
ep@avions eninAokmy 6nws n ev 1w BaOel pAePIkN Bpop-
Bwon kal n duokapyia Tou ydvatos Kal s NodOKVNUIKAS.

TéAos n S16pBwon kal n euBuypdupion onolacdhnote
diatapaxns tou d€ova kabws kal N apaipeon NS CUCKEU-
hs unopel va yivel ota eEwtepikd 1atpeia Xxwpis va anaitei-
tal enavenéuPaon kai Anyn yevikhs avaiodnaoias. '

Maponio nou undpxouy kai ta 6Uo €idn cuoctnpdtwy, oE
eVOEIKTUKES MEPINTWOEIS Npoupdtal n xphon twv didupwy
baktudiwv. H Xphon tous apevéds NPOCPEPE! EUPAVES EU-
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Eikéva 6:
. lepiotauko 2°:
yuvaika 38 v,
binoAiko kdtayua
6€€ids kvAuNns
(4.2 -C2.1).
(a) MNpoeyxeipnukd
(B) Aigyxeipnuxa
(y) Meteyxeipntikd
(6) Metd ano

4 eBbopdbdes
(g) Meta ano

16 eBboudbes
(O Metd ano

22 eBboudbes

Eikéva 7: lNepiotauxd 3°: dvbpas
39 etwv, 6inoAiké kdtayua apiote-
pns kvAuns (4.2 - C2.2).

(a) MNpoeyxeipnukd

(B) Meteyxeipnukd

(y) Metd and 4 eBboudbes

(6) Metd ano 12 eBboudbes

(€) Metd and 20 eBboudbes.




Eik6va 8: lMepiotatiko 4°: yuvaika
47 etwv, 6inoAiko kdtaypa apiote-
pns kvnuns (4.2 - C2.1). (a) Metey-

xelpnukd (8) Metd

O¢s (y) Meta and 16 eB6oudbes (6)
Metd and 22 eBboudbes () Metd
ano 28 eBboudbes
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and 12 eBéoud-

Blopnxaviké NAEOVEKTNPA OE OXEON PE TOUS povous, age-  ktudiwv e half-pins.®
€pOU NPOOPEPEl ENApPKN XWpPo SleukoNUvovtas v avu- Yupnepaopaukd gaivetal 6u n xphon twv KUKAIKOV nAal-
petwnion deppatkwv BAaBavedneipudtwy. Katd tnv - oiwv llizarov anotefei pia 1dlaitepa anoteAeouatkn pédo-

dpKela s penétns a
Ke Kal nA€ov XpNaolpo

uths 10 ev Adyw olotnpa €€enixbn- 6o otn Bepaneia Twv KATayPATwY autdV, UNEPTEPMVIAS NS
noleital 1o cuotnpa twv Sidupwy 6a-  evdopuenikns NAMOEWS GTNV avUPETDNIon twv OUo pelld-

Nivakas 2: A§loAéynon anotefeopdtwy
xpnoiponoiwvtas tnv kAipaka ASAMI

Ooukd Anotenéopata

Apiota nwpwaon, anouacia péAuvans, ywviwon <7°, Bpdxuvon okéfous <2,5cm 5
Kada nopwon kal 6Uo and ta akéAouba: anouaia uéAuvons, ywviwon <7°, Bpdxuvon oké- 5
Aous <2,5cm
Métoia nopwaon Kal éva ano ta akofouba: anouaia pdAuvens, ywviwon <7°, Bpdxuvon oké-
P Aous <2,5cm -
Mtwoxd weubdpBpwon / enavakataypa / ndpwon kar pdéAuvon kar ywviwon >7° kar Bpaxuv-

on okéfous >2,5cm -

Aertoupyikd Anotené

opata

evepyntkos, Padion xwpis xwAdnta, eddxiotn duokapwia (andeia <15° éktaons tou

Apiota yovaros kai <15° paxiaias éktaons s MAK, xwpis aviavakaoukn oupnadnukn du- 4
otpoia (RSD), undapivos névos

Kaia EVEQYNTKOS pE éva n dUo and ta akéAouba: xwAdtnta, duokapyia, RSD, onpavtkés 6
névos

Méwoia EVEQYNTIKOS HE Tpia N 6Aa and ta akdAouBa: xwndtnta, duokapyia, RSD, onpavukds

P noévos -

Mo pN evepynukos (aduvapia epyacias kal eNIOTPoPns ous KaBnpePIvés SpaotnpIdTtnTes

Adyw tpaupatcpoul) -
Anowxia Akpwnplaopos




H OEPATTEIA TON AIMOAIKQN KATATMATON THZ KNHMHE ME XPHEH KYKAIKOY MAAIZIOY ILIZAROV

vV npoPAnudtwy, tns véKpwons tou evoidpeoou eNeUBe-
POU 0CTIKOU Teaxiou Kal ths aduvapias nopwaons tou anw
katdypatos.”” TéAos, ano@eVyetal N ePPAEVIon NOVOU OTo
npéobio pépos tou yévatos (anterior knee pain), ouxvn €-
ninAokn ts evéopuenikns NAMOEWS TNs KVAUNS.
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YKEAETIKES ENINTWOEIS VEUPOIVWUATWONS

KEXATIAZ BAZIAEIOZ', MAMAIQANNOY NIKOZ?
'latp6s e161keUGHEVOS Tou TApatos OpBonaibikhs kai TpaupatoAoyias, «Tlaveion Tevikd Noookopeio Melpaid
*Epyaotiplo épeuvas puookeRetkay nabhoswv Maveniotpiou ABnvav, Noookopegio KAT

MEPIAHWH

H veupoivwpdtwon twnou 1 (NF-1) eivar éva nofuouotn-
HaTUKS voonua kal o povadikos tUnos s VEUPOIVWHATW-
ons énou NapatmpPoUVIal OKEAETKES EMMTMOEIS. L€ AUTAV
NV €PYAOia avaPEPOVTal APXIKA OTOIXEIO OXETKE UE TNV O-
PIOKA Yevetkn, tnv naboyéveon, kaBws Kal ta kpithpla oi-
ayvwons tns NF-1. Ztnv cuvéxela yivetal nAnpns neplypa-
ON twv okeAEUKWY enNtwaoewy s NF-1, ol onofes pno-
poUv va evtoniovial oTov KEVIPIKG OKENETd, OToV NePIPE-
pIKd OKeNETO, OTO Kpavio N va gival yevikeupéves. TéNos a-
vagépovtal véol 1pénol Bepaneias s vooou.

Né€eis-kAe1did: veupoivwpdrtwon twnou 1 (NF-1), okene-
TKES EMIMTWOEIS

EIZATQrH

H veupoivwpdtwon avikel ota Veupodeppatkd ouvopo-
a, ta onoia gival cuyyeveis kKatd KUplo NOYo SIaTapaxES e
onpavuko apiBpé onopadikwy NEPINTMOEWY Kal XapaKtn-
pidovtal and duonnaoies Kupiws Tou H€PUATOS, TOU KEVTPI-
koU Kal ToU NePIPEPIKOU VEUPIKOU ouothuatos. H veupo-
ivopdtwon nepidapPaver éva eupU pAcHA oUVOPOUWY UE
VEUPOOEPUATIKES Kal OxI pdvo BAdRes. To paopa twv vo-
owv nepifapPBdvel i veupoivwpdtwon wnou 1 (NF-1), tn
VEUPOIVWPATWon tinou 2 kal v ofavvwpdtwon. O po-
vadikos TUnos NS VEUPOIVWPATWoNS OTov 0Mnoio napat-
poUVTal OKEAETIKES ENINTOENS eival n NF-1.%%

H NF-1 ovopddletal adnids kal ws véoos Tou von
Recklinghausen. Ki auté yiati o Friedrich Daniel von
Recklinghausen ntav o npwtos nou 1o 1882 nepiéypaye
0p6d ta veupoivipata, SnAadn ts xapakinplotkés BAARES
s vOoOU, and 6nou NAPE 1o dvoud ths auth n néddnon.”

AigtBuvon aiinoypagias:
email: v.kehag@yahoo.gr

MOPIAKH FENETIKH KAI MA©OrENEZH
NEYPOINQMATQZIHX TYINOY 1

H NF-1 1 nepipepikn n noAdanin veupoivwpdtwon &i-
val pia anod us nio ouvnBiopéves povoyovidiakés diatapa-
xés kal npooPdnnel touddxiotov 1.000.000 dropa nayko-
opiws. H NF-1 cuvavtdtal os 61es us UAETKES Kal EOVIKES
opdoes kal eival vdoos autoowIKN EMIKPATOUOA JE EMNIMO-
Aaopo pia ous 3.000 yevvhoels. Qotéoo, 1o 50% twv nepi-
otatukwy gival onopadikd, opeindpeva os peydnn noikidia
onpelakav véwv petaffdEewy.® H NF-1 gival o nio ouvn6i-
Opévos TUNOoS VEUPOIVWUATWaonNs e Nooootd oxebov 85%.

H vooos s NF-1 eival 1o anotédeopa petdAnagns tou
yovibiou NF1. To yovibio autd Bpioketal oto pgakpU oké-
Aos Tou xpWHOoWHATos SekaePtd otn (wvn 11.2 kai npo-
iGv autou tou yovidiou gival n veupivwpivn, pia npwteivn
Hey£Bous 2.818 auvoEéwv popiakou Bapous 280 kDa.” H
VEUPIVWPIVN ekppdletal oxedbov oe dGAoUS Tous 10ToUs Kal
Kupiws otov eyképano, otov vwtiaio Juenod Kal oto NEPIPE-
PIKO VEUPIKS cUotnpa.® H veupivopivn éxel Opws onpavl-
K6 poAo kal otnv opadn okeAeukn avéntuén kal avnon.
H anwAeia auths otnv NF-1 ennpeddel Ty Agitoupyia twv
00Te0PNAOTWV, 00TEOKAUOTWY, OKENETIKWY PUIKWDV KUTIA-
PWV Kal ayyelakdy evéoBnaiakmv kuttdpwv. > '

®uoionoyikd, 1o yovidio NFT napdyel v veupivwpivn
nou evIOXUEl TN PETATPONN NS evepyns Ras-GTP og adpa-
v Ras-GDP. Ztnv NF-1 undpxel andeia tou evés h Kail twv
buo anAnAduoppwv tou yovibiou NFT, ondte napapével n
evepyn Ras-GTP oe enineda dekanevianndoia and éu ota
QuolodoyIkd KUTtapa Kal evepyonolouvial UNépUETpa td
onpatodotukd povondua MAPK kai mTOR nou apxiouv
and authv. Auto ouvendayetal auénpévo nodnaniaciacpd
Twv KuTtdpwy, Napatetapévn eniBiwon tous kai teAikd au-
€npévn miBavotnta yia tv dnpioupyia Gykwv. "



TKEAETIKEE ENIMTQZEIZ NEYPOINQMATQSHE

KPITHPIA AIATNQZHZ THX
NEYPOINQMATQZIHZ TYMNMOY 1 KAI KAINIKEZ
EKAHAQZEIX AYTHZ

MNa va tekpnpiwBei n NF-1 npénel va nAnpouvtal dUo n
NEPIOOOTEPA and Ta NAPAKATW KPIThpla nou kaBopiotnkav
10 1987 and 1o Neurofibromatosis Conference Statement
of National Institutes of Health:

1) €81 " neploodTtepes kKapeyanaktoxpoes (café au lait) knni-
Owbels nAdkes, peyanUtepes twv HeKANEVIE MM O€ PEyI-
ot SIAPETPO OTOUS EVAAIKES N TwV NéEvieE mm ota naidid

2) 6Uo " neEPIoCOTEPA VEUPOIVDUATA h éva MAgyUaToEl-
Oés veupoivwua

3) epnnides (pakides) otnv paoxadiaia f BouPwvikh Xwpea

4) 600 h NePIoOOTEPT apaptwpata s ipidas (odidia tou
Lisch)

5) yAoiwpa ts onukhs odou

6) uia dlakpith ooukn BAdRN, énws ducndacia tou oen-
voelboUs ootoU N A€ntuvon tou AoIoU PHOKPWY OCTMV
pe N xwpis yeuddpBpwon

7) ouyyevhs np@tou Badpou pe v véoo '

H NF-1 €ival éva nonucuotnuatkod véonua pe dIapopes
ekdnAmaoels dnws deppatonoyikés, opBanponoyIkes, veu-
ponoyIkEs, KapOIayyeIakés, EvOOKPIVOAOYIKES KAl OKENETIKES.

I61aftepn avapopd Ba yivel ous oKeNEUKES EMNTWOEIS
s NF-1 nou anotenel avukeipevo tns epyacias pas. Au-
s dlakpivovial o autés nou evtonidovial OTtov KEVIPIKO,
OTOV MEPIPEPIKG OKENETH, OTO KPAVIO KAl TS YEVIKEUPEVES.

ZKEAETIKEZ EMINTQZEIZ THZ
NEYPOINQMATQXHX TYNOY 1

Erintcdoels eni Tou KevipikoU OKeNEToU

ZnovOunikés NAPAPOPPOOELS
O1 onovounikés NaPAPOPPUOOEIS EXOUV avapepBel nepi-
nou oto 10-30% twv acBevav pe NF-1."° H ooteonépw-
on, ta evéoonovouAikd kal napacnovounikd Veupoivw-
pata nou S1aBpdvouy Kal EI0xwpoUV Otd 00Td Kal Ol V-
Bokplveis dlatapaxes eival YepIkEs and TS aAITies MouU oup-
BanAouv otnv avantuén twv onovounikwy NapapopP®-
ogwv. Auconiactkés anfolnaoEls Nou €xouv napatnpnBei
otous onovdunous acBevv pe NF-1 kal éxouv enionpav-
Bei oe noAAés epyacies™'*" ival o1 e€ns:
¢ H au§npévn koilavon twv onovéudwv (vertebral
scalloping) n &16Bpwon ota épia v onovdunwy, n o-
nofa pnopsi va ekupnBei akuvonoyikd étav 1o eUpos s
diaBpwons ival ndvw anod tpia mm oty BwPAKIKA poi-
pa s onovoudikhs otnAns kal Ndvw and €ooepa mm
otV 00QUIKA poipa s onovbudikhs otAns.* H auénpié-
vn koffdavon oty onioBia enigdvela tou onovdunou eival
nio cuvnBiopévn otous aoBeveis pe NF-1. Auth n diatapa-
X" ouoxetiCetal otevd pe evboppaxiaia nabBonoyia kar ou-
YKEKPIPEVD TO 63% TWV NEPINTMOEWY AUTMY OUVOEOVTal E
nepipepeiakn SleUpuvon Tou NePIBANPIATOS ToU vwtaiou
pueiou (dural ectasia) h evboonovounika veupoivipata.
¢ O1 otevés nileupés oxnpatos pofuPiou (rib penciling)
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nou opidovtal ol NAEUPES Twv onoiwv ol SIAPETPOI Eival
Mo OTEVES and TO OTEVOTEPO TPNPA TwV HEUTEPWV NAEU-
pav, gival n nio cuvnBiopévn ootkn BAGRN.'® Autés ol
nAeupés eival nonu enikivbuvo va eEapBpwBouv kar €xel
avapepOei va eioépxovtal atov onovouikd cwAhva Kal
va npokadoUv and Ania paxiadyia ws kal napaAuon.*'®
Madiota 1o €apBpnua autwy twv NAsUPWY Ynopsi va
unv Siayvwotei pe MRI éAgyxo nou ouvhBws npoupdtal
Adyw s veaphs nAikias twv acBevay, evd tedikd o CT
éneyxos eival mo agioniotos.

O1 BAapes tunou adthpa (dumbbell lesions) nou
npokadouvtal and v Napoucia VEUPOIVWHUATWY EVids
tou onovoudikoU owAhva. H ovopacia auth npoépxetal
and 1o oxhua tou athpa NouU NAipvouv Ta VEUPOIVMHa-
1a KaBms e¢épxovtal and ta veupikd IPNPATA Kal ta onoia
pnopsi va npokanéoouv tpaupatopous and tnv cupni-
€0N TWV VEUPIKDV pIddv. Mdniota auth ivarl pia apke-
1@ KovA BAGRN ths ducniaotukns onovduAikhs othAns.”
H dural ectasia nh n nepipepeiakn Sielpuvon Tou ne-
pIBAApatos tou vwuaiou puedou, dnAadn tns okAn-
pNs Kal apaxvogidous pnviyyas nou nepiBanfouy tov vw-
uaio pueno. To 70-80% twv NePINTMOEWY Auths ts Nd-
Bnons ouvavidvtal os acBeveis pe NF-1."° H dural ectasia
Bewpeital du diaPpovel us nepIPAANOUCES OOTIKES OOUES
Kal €ival xapakmploukn oty duondaoukh onovouikh
oAn. H Aéntuvon twv ooTKMY GOUMY UNOPEl va €xel
ws anotéAsopa onpavukn aotdbelia, napapdppwon, a-
nootaBeponoinon kal e€4pBpnpa ts onovouAikns oth-
Ans.”® Opws, e€artias tns NPOOBEUTIKAS BIEUPUVONS TOU
NePIBANPATOS TOU VwTdiou JueAoU, Td VEUPIKA OTOIXEIT
nNPOCTAteUoVTal KAl MOPAPEVOUV AVENAPA aKOUN Kal o€
oofapés NapaPoPPWOEIS.

EmnAéov duoniaoukés andayés ts onovounikns otnAns
gival ol ak6AouBEs: N AdTtpPaKIonoinon Twv EYKAapaiwv
ano@puUoEwv, n SIEUPUVON TwV pegoonovéUfiwy tpn-
pawwv, n at§non tns Siauxevikns andéotaons Kai n
Suonfacia twv auxévwv tou onovéufikou t6gou.

Ikodiwon
H nmio ouxvh opBonaidikh ekdnAwaon ts NF-1 €ivar n
okofiwon pe 10 10-60%"'>*"** twv acBevv va éxouv au-
Ty v avwpania, v 1o 2% tou ouvoikoU okoNiwTtKoU
nAnBuopou tenikd ndoxel and NF-1. Qs okofiwon, opile-
tal n nAdyia andékion h KUptwon tns onovounikns othAns
oto Petwniaio eninedo, n onoia cuvodeUetal Pe oTPOPN
twv onovounwy kar twv nAcup®v. H okodiwon diakpive-
tal og SUo katnyopies: otnv dSuonAaouKA Kal otny pn du-
onfAaoukn. H Suocndacukn givarl Alydtepo ouxvh, andd nio
oofapn nabnon andé v pn duonAaotkA.
¢ Mn Suonfaotuknh okofdiwon
Auth wnikd e€eniooetar pe tov 1610 pubpd 6nws n epn-
BikA 161onabns okoniwon kai éxel napdépola KAVIKA €l-
Kéva. AutoU tou gidous n okoniwon dev cuvodeletal pe
buondaoukés afnolhoels twv onovduiwy kal ivar na-
pouoa oe peyanutepa naidid e Alyotepn ywviwaon Kal
NePIoTPOPA tns onovouAikAs othAns.'” Ouws, n pn Su-



onnacukh okofiwon otous aoBeveis pe NF-1 éxel np-
IUN évapén Kal QTwxotepn Bepansutkh npdyvwon and
ou n epnPikn 161onabns okodiwon. Ta pun duconAactkd
KUptpata anaitouyv 1Idiaitepn napakonouBnon e€aitias
s Tons Tous yia dlapoponoinan e Tov Xpovo.
IXEUKd pe v Bepaneia, n un duoniacukn okoiwon &i-
axelpiCetal pe Baon tov Babuod s kuptdtntas. H taku-
kA napakoAouBnon sival apketh yia Kaunues ws kool
poipes. Kndepdvas ouviotdral étav napatnpeital eEENIEN
TWV KUPTWHATWV N PETpWVIal HETA&U kool Kal oapdvia
HOIPWV OTOV aVPIPO OKEAETIKA aoBevh. Xeipoupyikh na-
péuPaon anarteitar yia Kapnunes dvw twv oapdvia pol-
pwv. Mévo n onioBia onovéuiodeoia pnopei va eivai -
nituxns oty Bepaneia Aiydtepo cofapv un duonnaotu-
Kav kapnuAdv, adnd n npooBioniobia onovounodeaia
evBElkvUTal yIa KUPTAOHATa NAvw and evevavia poipes. >
e Auonfdacukn okodiwon
Auth gival n okoniwon nou cuvdudletal pe duonnaou-
kés anfolwoels twv onovounwy, dnws npoavaeépon-
kav. Xapaktnpiletal anoé taxeia eC€AiIEN kal odnyei ou-
xv@ og cofaph NapapodpPwon napd tnv Bepansia ns.
KUpio xapaktnpiotkd tns Suonnaotkns okoMiwTkAs na-
papdpewaons ival pia kapgnuan Bpaxeia, oEuaixpn, yw-
viddns kal ye coPfapn akpaia NEPICTPOPN NOU CUUMEPI-
AapPBdvel t€ooepels pe €81 onovoUnous. AUTES OI avwpa-
Aies tns onovounikhs othAns pnopei va odnynoouv o€ a-
otdBela, os une€dpBpnua n o€ e€apBpnua. O duonAa-
OuKAS TUMNOS NAPAPOPPWONS €xel TNy Ton va e€eniooe-
a1 teika og coBaph BAGPn.***
‘Ooov apopd otn Bepaneia, 1a duonAacukd KUPTOUATA
ondvia avtanokpivovtal otn cuvinpnukn Bepansia kal
0 €€wtepikds BwpakoooPuikds kndepovas dev eival a-
noteneopaukss. O1 yevikés KateuBuvtnpies BEpaneuTKES
odnyies gival U yia KUPTOUATA ws KOOI POIPES Npé-
nel va yivetal takukn napakoAouBnon avd €€ unves yia
wxov endeivwon. H onioBia onovéunodeaia ouviotd-
10l YIO KUPTMOPATA PE ywvia €Kool pe capdvia PoipEs.
H npooBionioBia onovéuiobdeaia cuviotdtal yia Kuptm-
pata pe yovia ndvw and capdvia poipes Kal KUGwon
peyadUtepn and nevavia poipes.*'>*® LAuepa, n xphon
pitns yevids onovounikmy epputeupdtwy, dnnadh oi-
auxevikwv Biddv, unonetdniwy cuppdtwy, noAnanAdy
ayKioTpWwV KAl QUTOPOOXEUPATWY EXEl JEIOEI ONPAVT-
k& 10 Nooootd s YeubdpBpwons.”

Kugookoniwon

H kugpookoniwon oxetiCetal pe coPapn kal ofgia eE€AI-
€n s duondaoukns okoAiwaons Kal aveUPioKeTal oUs Me-
PINTWOEIS Mou n okoniwon ouvodeUetal Ye KUPWON HEYa-
AUTePN TV NEVAVTA Polp@V. H KUpwon pnopsi va eBdvel
aképn kar us 180 poipes, NpokaAwyIas avanveuotkn a-
VENAPKEIO O€ aUToUs Tous aoBeveis pe tnv Aertoupyikn (w-
UKA XxwPNUKOTNTA va ¢Bdvel ponis 1o 36% tou puaoionoyi-
koU. H ku@ookoniwon pnopei va nepiniakel and ntixwon
A oupnieon tou vwuaiou puedoUu nou av napaueivel abe-
pdneutn evbexouévws va odnynoel oe veuponoyikn BAA-
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Bn akoépn kal napaninyia. H avupetdnion auths ival n
. . 28,29
npoobionioBia onovéunobeaia.

Nopdookodiwaon

H Bwpakikn Aopdookoiwon opiletal ws N avactpoen
s euaolofoyikns BwpakikAs KUGWaoNs Népa and tnv eu-
Beia onovbunikh othAn o pia apvnukn uph, énws auth
aivetal og NnAdyla akuvoypagia. AUth ouvVaviatal CUXVo-
tepa o€ aoBevels pe SuonAaoukd kuptduata. >

ZnovéunodioBnon

H onovbunionioBnon eivar ondvio elpnua Kai nio ou-
xv@ ouvdéetal pe 1o nabonoyikd e€apBpnua oto eninedo
NS 00QUOIEPNS NepIoxns. Autd yivetal Adyw tns nabofo-
YIKNS €NIPAKUVONS Kal anoppo@nons twv auxévwy N Tou
108poU tou onovéunikoU td&ou anod VEUPOIVMOUATA OTd O-
opuoiepd tphpata h and ty dural ectasia. Ma autév tov
Adyo €ival onpavukd oe kdBe aoBevh ndvia va ekupdtal
10 ouvono ts onovoudikhs othAdns, oupnepiNauBavovias
Kal 10 1ep6 00td.>

H oupntwpatofoyia twv aoBevdv noikinder anod pia h-
nia oopuadyia xwpis veupooyikd cupnt®Pata ws cofa-
pn ooguoioxianyia xwpis 1 pe veupoloyikh ouvdpopn. A-
€ice1 va onpeiwBei 6u n Unapén s dural ectasia enitpé-
nel évav eupUTePO XWPEO YIa Tov vwtaio pueiod, anotpé-
novtas coPapés PAGRes autou evdd anouaidlouv CUPNTM-
pata akoépn kal o€ peydiou Babuou onovbuioniobnaoels
h e€apBpnpata. MNa autdv tov AdYo, CUCTAVETAI O £AgyX0S
s onovdunikns othAans e CT 1 MRI o naidid pe NF-1
Kal napapdpewaon s onovouAikhs othins akdun kai enf
anouoias veuponoyIKwy onueiwy.

MapapopPwOEIs TS AUXEVIKNS Poipas tns
onovbunikhs othAns

Av Kal Ol TOPAPOPPOOEIS TNS AUXEVIKNS HOIpAs ts Ornov-
dunikns otnins dev avagépovial ouxva oty BiBAioypa-
¢ia, autés aivetal va gival ouvnBiopéves oe aoBeveis pe
NF-1. O1 avwpanies tns auxevikns poipas s onovounikAns
othnns Slaxwpilovtal oe 6Uo opddes. H npwtn opdda &i-
val avwpadies s dopns twv ootdyv, 6nws n dielpuvon
twv 1pnudtwy, n duoniaocia kai n au&npévn koifavon twy
onovduAwv. H deltepn opdda eival avwpanies s eubu-
ypdpuions twv onovoéuAwy, 6nws N anweia s AUXEVI-
khs Adpdwons, n KUPwon, 1o atdavioiviakd, atdavioago-
VIKO kal una&oviké une€apOpnpa.”

H auxevikh poipa tns onovduAikhs othAns npénel va t-
xel 161aftepns npoooxnhs os aoBeveis pe NF-1, eneidn opl-
opévol anoé autous Ba unoPAnBouv ot yevikn avaiobnaoia
K&noia ouypn s {wns Tous Kal enopévws Ba diacwAnvw-
Bouv. Yuviotdral €0l 6ol o1 aoBeveis pe NF-1 va kdvouv
aKTUVOYPA®IES TNS AUXEVIKAS Poipas ts onovounikns oth-
Ans npiv andé yevikh avaiobnoia, Wote va ano@euxBei ni-
Bavoév tpaupatopds tou vwtadiou pduedou.

O1 aoBeveis pe autou tou €idous US NAPAHOPPDOEIS
unopel va éxouv auxevanyia n veuponoyikd cupndpata,
av kal noAnoi gival teAgiws acupntwuatkoi. Ta veupono-



TKEAETIKEE ENIMTQZEIZ NEYPOINQMATQSHE

yIKé cupntopata pnopei va eivar tetpandnyia, nuinAnyia
Kal pIQuKa gaivopeva.

H xeipoupyikn Bepaneia evoeikvutal ous NEPINTWOEIS OU-
pnieons tou vwtdiou pueiol h Twv VEUPIKDV pI@V, oty
npoodeutkn puenondBeia, oto atiavioa&ovikd unedp-
Bpnua kal otov peydAo cuvexdpevo névo.™

MNapapoppwoels Tou BwPAKIKOU TOIXWHATOS

Mia akoépn okefeukn enintwon s NF-1 givar or napa-
HOPPMOEIS ToU BwpakikoU ToIXDUATos. AUTEs Prnopei va
gival ol NOPApPoPPMOEIS Twv NAEUPIKDY TOEWY, O oKapo-
€16ns Bpakas, kKabws kal ol oniobies pEcOBWPAKIKES pd-
Ces and veupoivmpata M pnviyyoknaes, nou npokanouv oi-
gUpuvon U pecobwpakiou.™

Erintcdoels eni Tou nepIPePIKoU OKeAETOU

Yuyyevhs duonfiaaia tns KvApNS

Av Kal povo 10 5% twv aocBevv pe NF-1 ndoxouv and
ouyyevh duonnaaia tns kvauns, 10 50-80% 6Awv twv a-
o0Bevdv pe ouyyevn duonnaacia tns kKvApNs ndoxouv and
NF-1. H ouyyevihs duoniaaia ts kvhpns otous aoBeveis e
NF-1 neplypdpetal ws n npooBioegwtepikh kAion tns kvA-
uns, Mou TMIKA eKONAMVETAl ToV MPWTO xpdvo s (wns
Kal MEPIOTACIOKA KAtd v yévvnon, napd tov opIopd tns
WS OUyyevns vOoos. AUuth N Napapodpewaon Pnopei va ei-
val n np@tn ekdniwon ts NF-1 npiv and ta unodoina 61-
ayvwotkd kpithpla. O1 duonnaotkés aAAoIMOEIS TS KvA-
uns nepiAauBdavouy tnv néxuvon tou gAoloU Kal Ty Oté-
vwon tou puenwdous aufou. H npooBionAdyia kAion ts
KVAPNS pnopei va ouvbuaotel pe autépata nabofoyikd
Katdypata kal v ouvexeia yeuddpBpwon, pia cuxvh eni-
nAokn oe aoBeveis pe NF-1. Ta katdypata nou oxetidovial
pe duonnaoia tns kvAuns kal NF-1 ondvia nwpouvial au-
tdpata kar odnyouvial o€ NPOOdEUTIKA ywviwon, avenap-
kés PAKOS TNS KVAWNS Kal aotdBsia tou aotpaydiou.**

Ma v Bepaneia npénel va onpeiwbei du apxikd ota nai-
814 nou ndoxouv anoé ouyyevh duonAaaia s KVARNS, GuVI-
otdtal N xphon evés UNPOKVNEIONodIKoU vépBnka péxpl tThy
ouypn nou &ekivd va nepnatdel, Npos ano@uyn ToU Katdy-
patos and v pia Kal NEPIOPICPO NS NAPAPOPPWONSs and
v annin. Av n kvAun unootei kétaypa n yeuddpBpwon t6-
€ ANaIeital xelpoupyikn enépBaon, dnws n evdopuenikn n-
Awon og ouvbuaoud pe v XxpHhon ooTtikoU PHOOXEUPATOS, N
€KTOpN s PeudApBPWONS Kal AVAKATAOKEUN TOU 00TOU IE
NV PEtapopd eNeUBepou ayyeloUPEVOU HOOXEUHATOS NEPO-
vns Kal n eEwtepikn ooteoolvBeon tinou llizarov. O akpw-
NPIaoPOS 08 ouvbUACO HE TNV Xpnon NPOoBetou pénous
unopsi va eival n efikn Auon. O1 nio ouvnBiopéves eminio-
KES TS XelpoupyIkns Bepaneias s cuyyevous Suondaoias s
KvAUNS gival n napapdpewon og BAaiodtnta, n avicookenia,
N kakA EUBUYPAPKION TS KVAPINS Kal To enavakdataypa.®

TUs pépes pas dokiyddetal n xpon OoUKWY OPPOYEVE-
UKWV NPWIEVOV KAl OOUKWY CUPNANPWUATIKDVY JOOXEUHE-
twv. Ténos, n xpnon s AoPactativns qpaivetal du 6pa Betkd
OtNV QVUPETMNION TNS oUyyevous duonAaaias s KVAPNS Kal
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annwv ooukwv BAaBdv, auEdvovtas v ékppacn tou Napd-
yovta Runx2 kar eniaxuvovtas tv Snpioupyia véou ootou.*

Auonfaoies kal yeudapBpwoels ANAwV 0oTwV

Av Kkal n kvhpn gival 1o nio ouxvé anod 1 pakpd ootd
6nou avanwooetal ducniacia kal yeuddpBpwon, undp-
XOuV Kal anfia ootd, ota onoia evtoniovtal ol idies nadn-
ogls. Autd €ival n kepkida, n wAévn, 1o Bpaxidvio, n ne-
pbvn, 1o pnpiaio, n kAgida, 1o NPIkG Kal 1o Aaydvio 0oTo.

Alatapaxés tns avantugns twv 0oTwV ToU
nepIPePIKOU oKeAETOU Kal UNEPTPOPIa I0TWV

Ytnv NF-1 onpavukn ekbhAwon anotefei n unepavantu-
&n opiopévwv N 6AwWY TwV 10TMV OE Wia NEPIOXN TOU OMHaA-
10s, N onoia Ynopei va 0dnyNnacel o€ xapaktNPICUKA Napa-
pHop@wpévn eugdvion. Etol ynopei va napampnBei povo-
nAgUPN TUNHATIKA UNEPTPOGIC TWV OCTWY, UMOMNEPIOCTIKN
auvgnon, avpadn NPNRKUYON twv 00TtwY, Jakpodaktudia,
noAudaktudia, yiyavuouos kal eAepavtiaon.*’ Auth n ou-
pntwpatonoyia ekGNAMVETAl KUPIwS Ota KAtmTEPa AKpa,
anAd o€ PIKPOTEPO NOCOOTS OTO KPAVIo KAl OTOV AUXEVA.
A&iCel va onpeiwBei 6T undpxel unAdTEPN ENiNTWON Veo-
nAacias otus NEPINTOEIS TNS TUNUATKAS UNEPTPOPIAs and
0,u ous dnnes BAARES. Le authv tnv evétnta twv diatapa-
XV AVANTUENS TWV 00TV PNopEl va oupnepIAngOer kai n
ondvia anouacia ts enyovatidas, kabBws kar n nAnpns A
HEPIKN anouoia twv Akpwv TOU OWHATOS.

ApBpokatadbuon tns kotiAns

Av kal 6xI 16iaitepa pedstnpévn n apBpokataduon s
KOtANs Gaivetal 6T €xel oNPAVUKA ENNTwon otous aoBe-
veis pe NF-1 og nooootd 20%.* Ynapxouv SUo tinol ap-
Bpokataduons: o duonAaoukos Kal o Pn duonAaotikds
wnos. O npoodeutkd SuonAactkds TNos cuvNBws oxe-
TiCetal pe yertovikod veupoivwpa pafakou 10toU Kal 0opu-
ikn dural ectasia. O pyn duonAaoukos Tnos €xel Alyotepn
oxéon pe avwpanies pafak®y 10TMV Kal oxedov kabdnou
pe v dural ectasia.

E€GpOpnpa tou 1oxiou

Mia akéun okedeukn enintwon s NF-1 eivai 1o eGapBpn-
a Tou Ioxiou. ZUp@wva Je d1dgopes pefétes autd yevikd o-
Qeifetal otnv pnxavikn 6pdon s avantugns VeupoivdHatos
evios s dpBpwons n veuponoyikns BAGRNs twv kdtw a-
Kpwv. Auth n eninAokn pnopei va oupBei o€ vania h og evh-
Alkes PETa and Ntmon, achuavin kdkwon h kal autépata. ™

Kuoukés ooukés BAGPes tou yovatos

Autés eival ondvies ekdnAwoels and 1o okeNetkd ou-
otwnpa os aoBeveis pe NF-1. EvtoniCovtarl tuxaia katd tov
akuvonioyikd €leyxo Tou yévatos kal ekdnAwvovtal Xwpis
va ouvundpxouv éykol h duoniacia Twv HaKp@Y 00TwV.
Autés ol BAdRes ondvia ugiotavial KAtayuad Kal napouai-
adouv NPoodEUTIKN NAPAPOPPWON, eVid N Bloyia yevikd
Seixvel pn ooteonoloUpeva Ivapata.*
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Enimtwoeis eni tou kpaviou

Auonfaacia tou opnvosibous ootou

H 6uonAacia tou oenvoeldoUs 0oToU NapatnPEital oto
5-10% twv acBevav pe NF-1.° Or avwpadies tou opn-
voglboUs 0otoU xapakinpidovial ws NaBoyvwUoVIKES Kal
avnkouv ota kpithpia Sidyvwons s NF-1. Agv éxel Eeka-
Bapioel av auth n BAERN eival ouyyevns h eniktntn, Ka-
Bws kal av opeifetal deuteponabws o Napakeipevn avw-
pania tou pafakou 1otou A og autdvoun avwpania tou
00UKOU KUTtdpou.

H BAaPRn autn, gite ws ouyyevhs dUCUOPQIa €ite ws Heu-
teponabns ootkn BAARN, dev anotelsl NPwTAPXIKG OTOX0
yia npoAnnukh Bepansia. Autd dpws nou npénel va yive-
tal eival autoi ol aoBeveis va unoBdandovial og aneikoviot-
K& €Aeyxo, OTE va evioniotolv NApakeiyevol Gykol Mou u-
nokevtal os Bepaneia.

Makpokepadia

H nepipetpos s kepanins oe aoBeveis pe NF-1 teivel va
eival peyann kar n pakpokepadia, d5nAadn n nepipetpos
s kepanns va eival ndvw and dUo otabepés anoknioels
ano tov yéoo 6po, oupPaivel oto 25% twv acBevav. Yro-
otnpiletal 6u yia autd eubuvetal pandov n dielpuvon tou
eyKepanou kal éxi 1éoo n alénon tou kpaviou.**

Odbovukés avwpanies

O1 obovukés avwpanies apopolv evopnvwpéva, PETa-
toniopéva, unepdpiBua n andvia d6évua 181aitepa s KETw
yvaBou, pe cupntwpatonoyia tnv napaiobnoia, tov Névo
Kal tnv aipgoppayia. Enions avaggpovtal n npoIgn avato-
AN v 0ddéviwy, n au€npévn enintwon s tepndoévas Kai n
neplakpoppidkn oateivikn duonnacia twv Soviwy s KETw
yvaBou, n onoia paAiota apopd pévo yuvaikes aoBeveis. '

Auonfaacia twv yvabwv Kal NapapopP@aoEls Twv
0O0TWV TOU Kpaviou

Ye autd 1o onpeio agicel va avagepBei éu oe aobeveis
pe NF-1 napatnpouvtal kar duoniacies tns dvw kal KEtw
yv@Bou oe ouvbuaoud pe odovukés avwpanies. Etol na-
patNPOUVTal NAPAPOPPIOEIS TNS PATVIAKNS akpoAogias
Kal s yvaBonpoownikns Xpas, ONws oTevwon s KPo-
tagoyvabikns apBpwaons, cuuntuén tou onioBiou THaA-
105 NS yvaBou, Sielpuvon twv IPNPETwY TS KETtw yvabou
Kal ungpavdanwuén auths. Enions avagpépovtal BAGRES kal
NAPAPOPPWOEIS TWV 00TMV TOU eyKEPANIKOU Kal MPOOw-
nikoU Kpaviou, kKpaviakés avwpanies kal acuppetpia énou
U Npoomnou.”*>

[EVIKEUUEVES OKENETIKES EMIMTWOEIS

XapnAé avaotnpa

Eival yvwotd and didpopes PENETES OT TO KOVTO avaotnua
gival Kové xapakinpiotkd twv aoBevav pe NF-1 kai paive-
a1 6u ennpeddel 1o 13-40% autwv. To kovtd avaotnpa o
autous tous aoBeveis gival ouvnBws ouppetpikd. H okoni-

E.EX.0.T, Tépos 66, Teuxos 1, 2015

won, n avendpkeia s augnukns oppdvns kai dndes Sia-
tapaxés nou oxetidovtal pe v NF-1 pnopei va ouvienolv
oto kovtd avdotnpa, addd n Npaypatkn aita akdpn na-
papével ayvwotn.’*

Alatapaxés tou petafoniopou twv 0oTtwv

H NF-1 npokanei petaBonikés O1atapaxés twv 0oTwv.
Monnés penétes éxouv NICTONOINGE! Wid YEVIKEUPEVN PEiw-
on s 0oTKNS Nukvétntas otous aoBeveis pe NF-1 cupne-
pifapBdvovtas kai ta naidid. O1 xaunNSTeEPES UPES OOTKNS
nukvétntas Pp€dnkav oty ooeuikh poipa tns onovouni-
khs othins. H naBoyéveon autdv twv ootkdv affoldoe-
wv ey eival nAnpws katavont, afnd miBavés aities pno-
pei va gival o1 xapnAés oUyKevTpwoels 25-udpoufitapivns
D, ta au€npéva eninedba napabupeosidous opudvns kal n
au€npévn ootkn anoppoenon.”

KakonBeis dykol twv 00TV

Efvar evbiapépov 6t og aoBeveis pe NF-1 undpxel auén-
pévn enintwon KakonBwv Oykwv twv ootwv. Eibikotepa a-
vaQEPOVIal NEPINTIOEIS OOTEOCAPKWDHATOS, CAPKMHUATOS
atpaktépoppwy kuttapwy (spindle cell sarcoma), capkw-
patos Ewing kai kakonBous vad8ous Iotiokuttdpatos.”’

Meiwpévn puikh 10xUs

Mpoogates penétes €0eiCav 6t otous aobeveis pe NF-1
n Puikh pada ota dideopa pépn Tou owuatos, N ouvodi-
KA PUIKA 10XUs KaBWs Kal N Puikh 10xUs avd povada eni-
(AVEIaS TOU PUbs gival Pelwpévn og oUyKPIoN PE TOV pu-
olofoyiké nAnBuopd.”

OEPATIEIA

Méxpl onpepa dev undpxel Bepaneia yia tv NF-1 pe v
éwvola tns faons. OAes ol Bepaneutikés Npooeyyioels avu-
petwnifouv 10 CUPNIMPATA Kal autés oupnepifapfdavouv
v akuvoBodia, Ty XpNon KUTIPOTOEIKWY PAPUAKWY Kal
TNV XEIPOUPYIKA aVUPEIDMION. YUyXpoves Bepaneies eival ol
avu-Ras Bepaneies, ol avaotonels s evepyonoinons twv po-
vonauwv MAPK kai mTOR kaBws kal papuaka nou unio-
K@pouv v afAnAeNidpaon twv KAPKIVIKMDY KUTIIPWY Kal
TV KUTIApWV nou nepiBaAfouy tous dykous.”* Ixetkd
HE TNV Bepaneia twv OKEAEUKDY ENINTWOEWY Ths VOOOU O-
€ier va avapepOei du n AoPfactativn BeATDVE TS UNXAVIKES
I61GTNTES TOU NMPOU PETG and KATaypd, Onws GAvNKE ano
NEIPAPATA in vivo.* AKGN Of GUYXPOVES XEIPOUPYIKES TEXVI-
Kés avUPETMMIONS Tns okoAiwons Kal tns ouyyevns duonna-
oia s kvApns divouv kand kar eNndo@dpa anotenéopata.

LYMNEPAIMATA

H NF-1 gival o povadikds tinos ms VEUpoivwpdatwaons,
OTOV 0Moio UNAPXoUV OKEAETKES ENNTWOEIS. Mpokaner ék-
nAnEn n peydnn noikidia twv okeNEUKMY ENINTWOEWVY NMOU
teniké Ba npooPanel 1o 50% twv aoBeviv pe NF-1 evad 1o
10% and autous Ba xpelactel kanola 1diaitepn Bepaneia.
YUuvonuKkd ol OKeAETKES EMNINTWOEIS Ynopouv va evionico-
VTaI OTOV KEVIPIKG, OTOV NEPIPEPIKO OKENETH, OTO KPavio N
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eivar yevikeupéves. O1 okenetikes emntwoels s NF-1 kal
aitepa n okodiwaon kal n cuyyevhs duonnaacia s KvA-
s unopoUv va npokanéoouv peydnn voonpoétnta. O op-

Bonaibikds ogeinel va gival NANPWS EVNPEPWUEVOS YIa TS
ekONAWOEIS AUTAS TNS VOOOU Kal va €xel Tnv duvatdtnta va

us

avayvwpioel eykaipws. Enions, npéner va givar yvaootns

WV OUYXPOVWV XEIPOUPYIKWV KAl PAPUAKEUTKMDV PHECWV
AVUPETMMIONS TS VOOOU eV anapaitntn gival karn napa-
MopNA AUtV Twv acBevdv o€ 1atpoUus aAAwv I0IKOTATWY,

Ka

Bs n NF-1 eival noducuotnpatkd véonpa nou anaitel

noAunAsupn kal odokANPWPEVN NPOCEyyIon.
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When a femoral fracture causes family issues
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ABSTRACT

A 26-month-old female infant was admitted to the
emergency department of our hospital after an accidental
fall in the house, suffering from a right thigh injury and
refusing to ambulate. Radiographs showed a fracture of
the right femur, while laboratory examinations revealed a
severe form of mediterranean anemia, which had never
been diagnosed and remained untreated. Considering the
inheritance patterns of the disease and the fact that only
one of the parents carried the pathologic gene, a family
issue occurred as the patient’s paternity was questioned.

Keywords: G-thalassemia, bone lesions, pathologic fracture

INTRODUCTION

Mediterranean anemias are genetic disorders involving
the synthesis of globin chains. Individuals with B-thalassemia
present reduced or absent synthesis of B-globin chains,
while individuals with a-thalassemia present reduced or
absent synthesis of a-globin chains. Two major character-
istics contribute in the pathogenesis of B-mediterranean
anemia: a) the deficient synthesis of B-globin chains which
leads to reduced levels of normal hemoglobin (Hb A) and
b) the unbalanced synthesis of a- and B-globin chains'.
In bone marrow, red cell maturation is impaired resulting
in ineffective hematopoiesis. Although bone marrow is
highly active, the patient has a reduced number of reticu-
locytes and suffers from severe anemia due to the excess
of a- globin chains in relation with B- and y-globin chains.
Therefore, tetramers of a-globin are formed and react
with the erythrocyte membrane, reducing the viability of
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red blood cells and causing anemia and increased hema-
topoiesis. The y-globin chains are synthesized in excess,
leading to increased Hb F (a,y,). The 6-globin chains are
also synthesized in excess, leading to the increase of Hb
A, (0,6,)*°. The heterozygous form of the disease is usually
asymptomatic presenting mild anemia and microcytosis,
while the homozygous form, being the result of the fusion
of two heterozygous gametes, is characterized by various
clinical signs and bone lesions, like those described in the
young patient of our study.

CASE REPORT

A 26-month-old female infant was admitted to our
emergency department with an injury of the right thigh,
refusing to stand or ambulate. The patient’s parents re-
ported a preceding fall from her own height, while she
was playing at home. The right thigh was mildly swollen,
sensitive on palpation and in the same time the young
patient was keeping her limb still with her hip and knee
in flexion. Her pale face, the subicteric conjunctiva and
her weak cry gained our attention.

Radiographs showed an undisplaced fracture of the
femoral diaphysis, while the bone matrix aroused suspi-
cions of an underlying pathological process causing the
bone injury. In particular, cortical bone thinning, bone
mineral loss and widening of the intramedullary canal were
recorded (Figure 1). The same findings were recorded in
the following radiography of the pelvis and hips (Figure
2). The admission to the hospital was decided, not only
for the treatment of the fracture, but mostly for further
investigation of the possible underlying disease.

According to the perinatal history, the child was born by
a cesarean delivery (because of a previous cesarean delivery),
without any respiratory problems, convulsions, infection
or jaundice. She was the third child of the family. She had
a completely healthy 11-year-old brother and another
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9-year-old brother that was under close surveillance after
the diagnosis of leukemia at the age of 18 months. Ac-
cording to her medical records, the patient has thoroughly
followed the recommended for her age immunization
schedule. The 29-year-old father, from Lesbos Island, did
not mention any inherited or acquired disease, while the
26-year-old mother, from Pyrgos, mentioned that she was
suffering from thalassemia trait.

We immobilized the limb by skin traction, intending
to apply a cast, as soon as the clinical and laboratory ex-
aminations were completed. Considering the suspicious
radiological findings and the rest of the clinical features,
blood samples were taken for complete blood count and
biochemical analyses. In the same time, urinary muco-
polysaccharides and lysosomal enzymes were analyzed.
Furthermore, abdominal ultrasound and cardiologic con-
sultation were requested. Differential diagnosis included
mucopolysaccharidosis, metabolic diseases and hereditary
malabsorption syndromes, caused by enzyme deficiencies.
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Figure 1: Incomplete fracture of femoral diaphysis (arrow). Cortical
bone thinning, bone mineral loss and widening of the intramedullary
canal are noted. a) anteroposterior view b) lateral view.

Genetic testing was scheduled for the next days, including
molecular karyotype or/and DNA analysis.

During cardiologic examination there were no patho-
logical findings in ventricular contractility, in heart valves’
function and the main blood vessels. Mild systolic murmur
was noticed, sinus rhythm (142 bpm) was present, while
isthmus, interatrial septum and interventricular septum
were normal. Abdominal ultrasound showed no pathology
of the liver, the bile ducts, the pancreas, the spleen or the
kidneys, except from a mild splenic enlargement, which
was later confirmed during the physical examination of
the abdomen. The urinary bladder was empty while there
was no intra-abdominal fluid collection.

Biochemical blood analysis results were the following: glu-
cose 91mg/dl, urea 19mg/dl, creatinine 0.3mg/dl, uric acid
6.6mg/dl, SGOT 43U/l, SGPT 11U/, alkaline phosphatase
182U/, y-GT 10U/1, CPK 28U/1, LDH 628U/l, total proteins
6.4g/dl, albumins 4.3g/dl, cholesterol 112mg/d|, triglycerides
83mag/dl, Potassium 4.3mEg/l, Sodium 136mEg/l, Calcium
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9.7mg/dl, Phosphorus 4.4mg/dl, Magnesium 2.2mg/dl,
vitamin B,, 211pg/ml (n.v. 200-950), folic acid 17ng/ml
(n.v. 3.5-16). In urine test were detected SG 1020, PH
6.0, urecholine 1EU/dI, rare red blood cells, rare white
blood cells, plenty of uric acid crystals, very few uric salts.
In urine sediment were detected signs of blood, proteins
and white blood cells.

There were surprises in the total blood count: Red blood
cells 3.320.000 per mm?, Hemoglobin 6.7g/dl, Hematocrit
22.7%, MCV 68.4 (n.v. 77-95), MCH 20.2 (n.v. 26-32),
White blood cells 27.400 per mm?®, polymorphonuclear
leukocytes 63% and lymphocytes 31%. Hypochromia,
anisocytosis, microcytosis and poikilocytosis were recorded
as well. Special blood analysis that followed provided
more information: hemoglobin A, 2.9% (n.v. 2.2-3.3%)
and hemoglobin F 89% (n.v. 0.5-2%). Hemoglobin elec-
trophoresis test showed A-F-A2, while the sickle cell test
was negative. After the laboratory examinations, it was
evident that the patient suffered from homozygous form
of B-thalassemia. It was also obvious that her life was in
danger, while she needed an urgent blood transfusion.

Our reactions were immediate and our reflexes decisive.
Immediately after the blood compatibility tests, the patient
received a transfusion. She received 180ml of packed filtered
red cells (15ml/Kgr) in 4 hours. For the treatment of the
femoral fracture, a hip spica was applied and the patient
was discharged from the Hospital with the recommenda-
tion of close follow-up. The patient was also referred to
the Thalassemia Department for further treatment.

Three months after the injury, radiographs showed com-
plete fracture healing while radiological improvement in
the bone quality was recorded as result of preceding blood
transfusions (Figure 3). However, there was something that
was not yet clarified. A cause of upcoming family issues was
evident. After the laboratory examination of the parents,
the father did not have any pathological findings, while
the mother was revealed to suffer from thalassemia trait.
B-thalassemia is an inherited autosomal recessive disease.
Thus, the birth of a child that suffers from homozygous
form of B-thalassemia requires both parents to carry the
mutated gene. As a result, in our case, the patient’s pa-
ternity was questioned.

DISCUSSION

B-thalassemia was firstly described by Cooley and Lee”
in 1925, who considered the reduce or the absence of B-
globin chains as the cause of the disease. In later studies
the hereditary characteristics of the disease were proved,
showing the dysfunction of a gene located in each one of
the chromosomes 11 of the patient’. Insufficient synthe-
sis of B-globin results in reduced hemoglobin levels (Hb
A) and unbalanced synthesis of a- and B-globin chains.
Subsequently, a-globin tetramers are formed and in the
same time y-globin chains are overproduced resulting in
increased levels of Hb F (a,y,). The Hb A, (a,6,) levels are also
increased, due to the overproduction of 6-globin chains™’.
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The worldwide prevalence of a- and B-thalassemia is
regarded to be 1.7% and is not gender related, while the
estimated prevalence of thalassemia trait is 4.4 per 10.000
healthy births®. However, in some regions (Mediterranean
Sea basin, Africa, Southeastern Asia) the rates are increased.

The heterozygous form of B-thalassemia is asymptom-
atic presenting only mild anemia and microcytosis. The
homozygous form (Cooley’s anemia) presents signs and
symptoms quite early, even at the age of 6 months. The
clinical manifestations include abdominal swelling, growth
retardation, hypersensitivity, jaundice, pallor, skeletal de-
formities and splenomegaly. Surprisingly, the clinical image
of the patient of our study did never raise any concerns to
the parents. Could this be considered as ignorance only?

In B-thalassemia, deficiency of B-globin chain synthesis,
in combination with the increased synthesis of a-globin
chains, results in severe hemolytic anemia, hematopoietic
disorders, reduced erythrocyte viability and bone marrow
hyperactivity. Blood transfusions are needed for the treat-
ment of anemia and ineffective hematopoiesis in these
patients. A transfusion program requires monthly sessions,
while hemoglobin levels before every session should range
between 9.5 and 10.5g/d/°.

Children with B-thalassemia that are not treated promptly
are already at high risk to develop severe heart failure
after the first six months of their life. Depending on the
mutated gene involved and the synthesis rate of fetal he-
moglobin F, transfusion program is initiated either on the
2nd month or the 2nd year of life and rarely later. Decision
of transfusion is related to the child’s ability to withstand
anemia. Most of the infants and toddlers that experience
heart failure have hemoglobin levels < 4.0g/dI°. Thus, delay
in the initiation of the transfusion program may be quite
dangerous and the parents in such cases may be accused
of criminal negligence. The patient of our study was not in
imminent danger, presenting hemoglobin levels of 6.7g/dl.

Pathophysiology of bone lesions is not completely
understood’. However, the inhibition of red blood cells
maturation in bone marrow is a well-defined disturbance
of B-thalassemia resulting in ineffective hematopoiesis.
Although bone marrow is highly active, the patient has a
reduced number of reticulocytes and suffers from severe
anemia. Additionally, it is clearly defined that patients suf-
fering from thalassemia present disturbances of osteoclast
and osteoblast activity and reduced bone mineral density
(BMD), which is more evident in lumbar spine and long
bones®’.

Complications of B-thalassemia are ante portas, as physi-
cal history of the disease, regardless of adequate transfu-
sion regimens. Chelation agents (like deferoxamine) are
administered in combination with transfusions, in order
to control organs’ iron overload'®. These patients may
present diabetes mellitus, hypogonadism, hypothyroidism,
hypoparathyroidism, Addison’s disease, growth retardation,
massive splenomegaly and hepatic or heart failure. Spleen
enlargement aggravates anemia and sometimes causes
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Figure 2: Radiograph of the pelvis and hips showing increased radiolucency.

thrombocytopenia and neutropenia, increasing the risk
of infection and coagulation disturbances'". Acute cardiac
failure is inevitably the cause of death in these patients'.

More factors are involved in the pathogenesis of bone
lesions. Iron overload impairs osteoid maturation and inhibits
mineralization due to iron incorporation into crystals of
hydroxyapatite. Both of these mechanisms cause osteopo-
rosis'’. Nutritional deficiencies may also create problems.
Vitamin D deficiency, for example, reduces the osteoblast
activity and the collagen production. Low levels of vitamin
D are related with calcium/phosphorus homeostasis disor-
ders, low osteoblastic and high osteoclastic activity. Finally,
limited physical exercise of these patients is also responsible
for low bone density and reduced bone strength'.

In medical literature the incidence of bone fractures
in thalassemic patients ranges from 38 to 41%'*"°. Bone
fracture after a fall is reported in half of cases. Most of
the fractures involve the upper limb while spine, pelvis
and femur are involved in 10% of cases'. Other bone
disturbances in these patients are also reported. These

patients may present longitudinal growth disorders of the
upper or/and lower limb as a result of premature physeal
closure™, angular deformities, osteochondritis or short
stature'®'®". Concerning the spine, deformities (scoliosis,
kyphosis), vertebral body collapse, spinal cord compression
or intervertebral disc malformation are also reported'®*.

CONCLUSIONS

Bone changes in patients with B-thalassemia are frequent,
not only as a result of the disease per se and its compli-
cations, but also because of iron overload after multiple
transfusions, the chelation agents that are administered
for iron removal, the nutritional deficiencies and the lim-
ited physical exercise. Vertebral fractures and long bone
fractures are the major consequences of osteoporosis and
the most significant causes of morbidity in these patients.
Better understanding of the pathogenetic mechanisms
that are responsible for these bone changes, will provide
a more targeted therapy. At the moment, the early detec-
tion of osteoporosis and prompt initiation of treatment
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Figure 3: Three months after the injury, radiographs showed complete fracture healing, while radiological improvement in the bone quality
was recorded and attributed to the preceding blood transfusions. a) anteroposterior view b) lateral view.

can reduce the frequency and the severity of the skeletal
complications of the disease. The new generation chela-
tion agents may succeed to overcome the limitations of
deferoxamine. Nutritional interventions, combined with
integration of these patients in sports, will contribute in
further bone strength.

We should not forget the social parameters that may
interfere with hereditary blood diseases, which should be
managed with caution. Solomon’s solution demands the
cooperation with the hematologists and the social services
in case of suspicion of illegal actions.
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ABSTRACT

Aim: The segmental tibial fractures are high energy
injuries which are often accompanied by severe damage
of their soft tissue envelope. The aim of this report is to
determine the indication of llizarov External Fixator (IEF),
as the proper treatment strategy for these injuries and
to discuss the application of possible IEF construct variations.

Material and methods: Ten patients were assessed
(6 men -4 women), mean age 46 years. The included
fractures where AO type 4.2-C2.1, 4.2-C2.2 and 4.2-
C2.3. Five fractures were open, Gustilo-Anderson type
I and Il, one was accompanied by an ipsilateral malleolar
fracture and one was accompanied by an ipsilateral femoral
fracture. The applied IEF construct comprised of either five
single rings or two (one proximal and one distal) twin rings
and one middle single ring with additional half pins if the
middle tibial segment was long.

Results: The mean hospitalisation time was 8 days.
The mean time to union was 26 weeks for the proximal
fracture and 27 weeks for the distal one. Complete union
was achieved in all cases without need of reoperation in
any case.

Conclusion: The IEF seems to be a highly effective strategy
for the treatment of this type of fractures, with numerous
advantages, that is control of the joint alignment, respect
of soft tissues due to less invasive technique and early
adjacent joint mobilization. It is important to highlight
the effectiveness of this method compared for example
to intramedullary nailing which has two major problems
that is the possible non-union of the distal fracture and/
or necrosis of the middle segment. It is useful to note the
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sufficient wound access and the easier skin loss coverage,
if required, using the two twin ring construct. The method
shows no major complications apart from the common
problem of pin site infection which is easily managed with
wound dressing, antibiotics or relocation of the pins in the
majority of cases.

INTRODUCTION

As bipolar, are described the diaphyseal fractures of the
tibia which show two clearly separate fracture lines and
an intermediate free bone fragment. These fractures are
classified by the AQ in 3 types according to the comminu-
tion of bone fragments (Fig.1)." Although the fractures
of the tibia are the commonest long bone fractures,
(26/100.000 population per year), the bipolar represent
only 4-6% of them. The frequency is threefold higher in
men, while the average age of male patients is significantly
lower than that of women (37 years for men - 54 years
for women) (Fig. 2).”

This epidemiological distribution is easily explained due
to the most common mechanism causing those fractures
that is traffic accidents with motorcycles.

These fractures are high energy injuries and thus often
are accompanied by extensive injuries of the skin and soft
tissues around the fracture site. Similarly there are also
other concomitant injuries (other fractures, head injuries,
chest or abdominal trauma). Bipolar tibial fractures are
treated primarily surgically using a variety of methods,
namely using plates or intramedullary nails or by applying
an external fixation frame (unilateral or cyclic).

The indications for the application of an llizarov circular
frame are fractures with great comminution and/or bone
loss or extensive soft tissues/skin injuries over the fracture
site. Similarly when these injuries are delayed addressed
(more than 3 weeks).>*
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Figure 1: Classification of bipolar
tibia fractures by AO'
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Figure 2: Frequency of tibial
fractures by age and gender’
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METHOD AND MATERIAL

Ten fractures (5 closed and 5 open type | and Il by
Gustilo-Anderson) in 6 men and 4 women with an average
age of 46 years are included in this study. One fracture
was accompanied by an ipsilateral maleollar fracture and
one by ipsilateral femoral shaft fracture. Three fractures
were type 4.2-C2.1, 5 fractures type 4.2-C2.2 fractures
and 2 type 4.2-C2.3 according to AO.

Two construct types/models of circular frames were
used. The first construct type involved the use of five rings,
two pairs of the two rings in the central and distal end of
the tibia, respectively, and a ring in the intermediate free
bone fragment (Fig. 3).

The second construct type included the use of two twin-
ring in the central and distal end of the tibia, respectively,
and aring in the intermediate free bone fragment (Fig. 4).°

In both construct types the fractures stabilization was
achieved using fine-wires alone or in combination with
half-pins. The placement of fine-wires and half-pins and
the fracture reduction was controlled and assessed using

15—18 20—20 30—39 40—49 50—59 60—6d TO—T9 B80—B9 90—99

Age (years)

fluoroscopy and the mean operative time was 70 minutes.

As healing time, was defined the time period from sur-
gery to removal of the IEF device and the commencement
of full weight bearing gait. The days of hospitalization,
the healing time, the major and minor complications
were recorded. The healing and functional outcome was
evaluated using the ASAMI scale.

RESULTS
Postoperative period

Postoperatively a second generation cephalosporin was
administered for 24 to 48 hours for closed fractures, while
a combination of cephalosporin and amino glycoside for
96 hours for the open fracture. All patients were treated
with low molecular weight heparin for 5 weeks postop-
eratively and all patients followed the same postoperative
protocol for physiotherapy (early mobilization of the knee
and ankle joint and immediate postoperative ambulation
and weight bearing).

The average length of hospital stay was 8 days. The aver-
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Figure 4: The device type
with two twins and a
separate ring.

(a) The device applied on
a sawbone

(b) Clinical presentation

Figure 3: The device type with five separate rings.
(a) The device applied on a sawbone
(b) Clinical presentation

Table 1
T:Jr:;ao Time to
union for . .
Patient | Age | Gender D5z i for Fhe the distal | Side Sl Soft tissue injury Aegnpelii:
fracture proximal fract type fractures
fracture racture
. (weeks)
1 56 male | 42-C22 24 26 left car closed fracture malleolar
accident fracture
. car
2 38 | female | 4.2-C2.1 21 22 right accident open fracture type |l
B 47 female | 4.2 -C2.1 26 28 left entrainment | open fracture type |
closed fracture
car with skin injury,
4 45 male 42-C23 29 30 right - multiple blisters
accident o
& limited
skin necrosis
open fracture type multiple sclerosis
car o ; & fracture of the
5 39 male 42-C22 23 25 left I S | with Ilmltgd skin et wliner sicltic
necrosis
process
closed fracture
with skin injury,
6 79 male | 42-C2.2 27 28 right | entrainment multiple blisters
& limited
skin necrosis
] car
7 53 male | 42-C2.2 27 27 right I S open fracture type |
car
8 49 | female | 4.2-C2.2 25 26 left accident closed fracture
car multiple
g 25 male | 42-C2.3 26 25 left S - open fracture type |l o~
. car closed fracture with
10 38 female | 4.2-C2.1 29 29 right accident limited skin necrosis
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Figure 5: Patient 1: male 53 years old, segmental fracture of right tibia, open type |

(4.2 - C2.2). (a) pre-operatively (b) intra-operatively (c) post-operatively (d) follow-up 32
weeks (e) follow-up 38 weeks (f) follow-up 2 years

age time to union was 26 weeks for the proximal fracture and
27 weeks for the distal. Sound fracture healing was achieved
in all patients and no reoperation was needed in any patient.

Complications

Major complications (neurological, deep vein thrombosis,
pulmonary embolism, compartment syndrome) were not
presented in any case. The more frequent minor complica-
tions of IEF are infection in insertion point of fine-wires,
stiff knee or ankle joint, depressive syndrome, delayed
union, nonunion, septic nonunion disorder axis, shortening
>1.5cm. In this series there was only infection in insertion
point of two fine-wires, which was treated conservatively
by frequent dressing and administration of antibiotics and
obviating there was no need for its removal.

DISCUSSION

Treatment of the bipolar tibial fractures is very challeng-
ing due to two main reasons. The first reason is because
these fractures are the result of high-energy injuries ac-
companied usually by extensive lesions of the skin and soft
tissues over the fracture site. The second one is due to the
large disturbance in the blood supply of the intermediate
bone fragments often resulting in its necrosis.”® In the few
published studies using conservative treatment for these
fractures or using plates poor results of these methods
are reported and are not recommended by the authors,

while there are some positive results presented in studies
involving the use of locked intramedullary nails.”'®"" Never-
theless, it is clear that the use of a reamed intramedullary
nail dramatically compromises the already disturbed blood
supply of the intermediate bone fragment.

The use of llizarov circular frames presents multiple
advantages in treating these fractures. It is assembled
during surgery (modular system) that allows closed re-
duction of all three types of bipolar tibial fractures, while
the use of olive-wires enables the reduction of even small
bone fragments.

Itis aslightly flexible system allowing axial micromotion
in the fracture site and as a result promotes the union.
It also allows the application of compression - distrac-
tion cycles therefore enabling the treatment of delayed
unions which very often occur predominantly in the distal
fracture. The leg immediately postoperatively can bear
weight with concurrent full mobilization of the adjacent
joints, thus reducing the risk of complications such as
deep vein thrombosis and knee and ankle stiffness.

Finally the correction of any postoperative bone axis
malalignment and the removal of the device can be done
in the outpatient department without requiring any re-
operation and general anesthesia."

Although there are the two above described types of
the IEF, in severe injuries it is preferred to use the twin-ring
type. Its use offers both clear biomechanical advantage
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Figure 6: Patient 2:
. female 38 years old,
segmental fracture
of right tibia (4.2 -
C2.1).
(a) pre-operatively
(b) intra-operatively
(c) postoperatively
(d) follow-up
4 weeks
(e) follow-up
16 weeks
(f) follow-up
22 weeks

Figure 7: Patient 3: male 39 years
old, segmental fracture of left tibia
(4.2 -C2.2).

(a) pre-operatively,

(b) postoperatively

(c) follow-up 4 weeks

(d) follow-up 12 weeks

(e) follow-up 20 weeks
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Figure 8: Patient 4: female 47
years old, segmental fracture of left
tibia (4.2 - C2.1).

(a) postoperatively

(b) follow-up 12 weeks

(c) follow-up 16 weeks

(d) follow-up 22 weeks

(e) follow-up 28 weeks

over the single and sufficient room facilitating the plastic In conclusion, it seems that the use of the circular llizarov
surgery treatment of any skin lesions/deficits. During the  frames is a particularly effective method to treat bipolar
time period of this study, the system has evolved and tibial fractures, outnumbering of intramedullary nailing
now it is used the system of twin rings with half-pins.°  in the treatment of the two major problems, namely the
(Fig. 5c and 9a and 9b, ¢) necrosis in the intermediate free bone fragments and

Table 2. Evaluation of the outcomes
using the ASAMI scale

Bone results

Excellent union, no infection, deformity <7°, limb-length discrepancy <2.5cm 5
Good union + any two of the following: absence of infection, <7° deformity and limb- 5
length inequality of <2.5cm
Eair union + only one of the following: absence of infection, deformity <7° and limb-
length inequality <2.5cm -
Poor nonunion / re-fracture / union + infection + deformity >7° + limb-length inequality

>2.5cm -

Functional results

active, no limp, minimum stiffness

Excellent (loss of <15° knee extension / <15° dorsiflexion of ankle), no reflex sympathetic 4
dystrophy (RSD), insignificant pain
Good active, with one or two of the following: limp, stiffness, RSD, significant pain 6
Fair active, with three or all of the following: limp, stiffness, RSD, significant pain _
Poor inactive (unemployment or inability to return to daily activities because of injury) _
Failures amputation
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the precarius distal fracture healing process.” Finally, it
obviates the development of anterior knee pain, a com-
mon complication of the intramedullary nail of the tibia.
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ABSTRACT

Neurofibromatosis type 1 (NF-1) is a multisystemic dis-
ease and the only type of neurofibromatosis with skeletal
effects. Initially in this study, data are reported on mo-
lecular genetics, pathogenesis and diagnostic criteria of
NF-1. Subsequently, there is a detailed description of the
skeletal effects of NF-1, which may be located on the axial
skeleton, on the appendicular skeleton, on the skull or be
generalised. Finally, new treatments for NF-1 are reviewed.

Keywords: neurofibromatosis type 1 (NF-1), skeletal effects

INTRODUCTION

Neurofibromatosis is the most common type of neu-
rocutaneous syndromes, which are mainly congenital
disorders, with a significant number of sporadic cases
and characterized by malformations of the skin and the
central and peripheral nervous system." Neurofibromatosis
encompasses a wide range of syndromes; neurofibromatosis
type 1 (NF-1), neurofibromatosis type 2 and schwanno-
matosis. The only type of neurofibromatosis with skeletal
effects is NF-1.7**

NF-1 is also known as von Recklinghausen disease, from
Friedrich Daniel von Recklinghausen, who first described
the neur?ﬁbromas, the characteristic lesions of this disease
in 1882.

MOLECULAR GENETICS AND PATHOGENESIS
OF NEUROFIBROMATOSIS TYPE 1

NF-1 or multiple neurofibromatosis is one of the most
common human single-gene disorders, affecting at least
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one million people worldwide. NF-1 is an autosomal domi-
nant genetic disorder with an incidence of one in 3,000
persons without prejudice to race or nation. However,
50% of cases arise de novo from spontaneous mutations.”
NF-1 is the most common type of neurofibromatosis with
almost 85% of the cases.

The disease of NF-1 is the result of mutations of the NF1
gene. The NFT gene is located on chromosome seventeen
atg11.2. Its protein product is neurofibromin, one protein
of 2.818 amino acids and molecular mass of 280 kDa.’
Neurofibromin is expressed in almost all tissues and espe-
cially in brain, spinal cord and peripheral nervous system.®
Neurofibromin plays an important role in the normal skeletal
development and growth. Neurofibromin inactivation affects
the normal function of osteoblasts, osteoclasts, skeletal
muscle cells and vascular endothelial cells.*>"

The NFT gene produces neurofibromin, which enhances
the conversion of the active Ras-GTP to inactive Ras-GDP.
NF-1 reduction or complete loss of neurofibromin leads
to high levels (fifteen-fold) of the active Ras-GTP, which
consequently activates excessively MAPK and mTOR sig-
naling pathways. This leads to increased proliferation of
cells, their prolonged survival and finally, the increased
probability for tumor formation."

DIAGNOSTIC CRITERIA FOR
NEUROFIBROMATOSIS TYPE 1 AND CLINICAL
MANIFESTATIONS
The criteria for diagnosis of NF-1 developed from a
National Institutes of Health Consensus Conference in
1987. They are met in an individual, who has two or more
of the following features:
1) more than six café au lait spots, at least fifteen mm in
greatest diameter in adults and 5mm in children
2) two or more neurofibromas of any type or one plexiform
neurofibroma
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3) freckling in the axillae or inguinal region
4) two or more Lisch nodules (iris hamartomas)
5) optic glioma
6) a distinctive bone lesion, such as sphenoid dysplasia or
thinning of the cortex of a long bone, with or without
pseudoarthrosis
7) a first-degree relative with NF-1 by the above criteria.'”
NF-1 encompasses a spectrum of multisystemic disorders
and may present a wide range of clinical manifestations,
including abnormalities of the skin, eyes, nervous tissue,
cardiovascular system, endocrine system and bones.
This study is focused on the skeletal manifestations
of NF-1, which may be located on the axial skeleton, on
the appendicular skeleton, on the skull or be generalised.

SKELETAL EFFECTS OF NEUROFIBROMATOSIS
TYPE 1

Effects on the axial skeleton

Spinal deformities

Spinal deformities have been reported in approximately
10-30% of patients with NF-1."* Osteoporosis, intraspinal
and paraspinal neurofibromas that erode and infiltrate
bone and endocrine disturbances are some of the causes
that contribute to the development of spinal deformities.
Several dysplastic changes have been identified.*'*"”
e Vertebral scalloping or marginal erosion can be assessed
radiographically when the depth of erosion is more than
three mm in the thoracic spine and more than four mm
in the lumbar spine.” Posterior vertebral scalloping is most
common in NF-1 and is closely associated with the presence
of intraspinal pathology. 63% of these cases are closely
located to either dural ectasia or intraspinal neurofibroma.
Rib penciling is diagnosed when a rib is smaller in diameter
than the midportion of the second rib. This is the most
prevalent dystrophic osseous change.'® These ribs are
susceptible to dislocation and they have been reported to
enter the spinal canal and cause mild back pain even and
paralysis.*'® Indeed, the dislocation of these pencilled ribs
cannot be diagnosed by the usually preferred MRI, because
of the young age of the patients but CT is more reliable.
Dumbbell lesion, is caused by the presence of neurofi-
bromas within the spinal canal. Its name derives from the
dumbbell-like shape of neurofibroma, as it expands out-
ward through the neural foramina. These neurofibromas
may cause compression injuries of the nerve roots. The
dumbbell lesion is seen commonly in the dystrophic spine.*
Dural ectasia is circumferential dilation of the dural
sac. This has been reported in 70-80% of patients with
NF-1." Dural ectasia is thought to erode surrounding
osseous structures and it is commonplace in the dys-
trophic spine. The thinning of bony structures can result
in significant instability, deformity and dislocation of the
spine.20 However, because of concomitant thecal sac
enlargement, nerves are protected and remain intact
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even in severe deformities.

* Additional dysplastic changes are:spindling of the
transverse process, enlargement of the interver-
tebral foramina, widened interpediculate distance
and dysplastic pedicles.

Scoliosis
The most common orthopaedic manifestation of NF-1
is scoliosis. This affects 10-60% of patients with NF-1 and
2% of children with scoliosis have NF-1.%">*"** Scoliosis is a
sideways curve of the spine, accompanied by shifting the
vertebrae and the ribs. Scoliosis is divided into two catego-
ries: non-dystrophic and dystrophic. The dystrophic is less
common but more severe disease than the nondystrophic.
* Nondystrophic scoliosis
This resembles idiopathic adolescent scoliosis in the
NF-1-unaffected population and has a similar clinical
appearance. Nondystrophic scoliosis is not accompanied
by dystrophic changes of the vertebrae and occurs in
children with less angulation and rotation of the spine."
The nondystrophic scoliosis in patients with NF-1 has
an early onset and poorer treatment prognosis than
does adolescent idiopathic scoliosis. The nondystrophic
curvatures require careful observation because of the
tendency for modulation over time.
Nondystrophic curvatures of less than twenty degrees
should be observed, those measuring twenty to forty
degrees should be braced and those over forty degrees
should be fused. Posterior fusion can be successful in treat-
ing less severe nondysplastic curves, but anteroposterior
spinal fusion is indicated for curves over ninety degrees.”***
¢ Dystrophic scoliosis
This type of scoliosis is associated with dystrophic changes
of the vertebrae as described above. It is characterized
by rapid evolution and often leads to severe deforma-
tion despite its treatment. The dystrophic curves include
four to six vertebrae and are characterized by short seg-
ments, sharp angulation and severe extreme rotation.
These abnormalities may lead to instability, subluxation
or dislocation. The dysplastic scoliosis tends to progress
into severe deformity.*'**
Dystrophic curves are not cured by bracing. Curves less
than twenty degrees may be observed every six months.
The anteroposterior fusion is recommended for curves
more than forty degrees and kyphosis greater than
fifty degrees.*'**® Nowadays the use of pedicle screws,
sublaminar wires, multiple hooks and autografts has
significantly reduced the incidence of nonunion.”’

Kyphoscoliosis

Kyphoscoliosis is associated with severe and acute
progression of dystrophic scoliosis and is found in cases
with scoliosis accompanied by kyphosis greater than fifty
degrees. Kyphosis may be even 180 degrees, causing res-
piratory failure and functional vital capacity just 36% of
normal. Kyphoscoliosis may be complicated by draping or
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compression of the spinal cord, left untreated, can lead to
neurological compromise damage and even paraplegia. Its
treatment is the anteroposterior spinal fusion.”**

Lordoscoliosis

Thoracic lordoscoliosis is defined as a reversal of the
normal thoracic kyphosis beyond a straight spine to a
negative reading, as shown in a lateral radiograph. This
occurs frequently in patients with dystrophic curves.”*

Spondylolisthesis

Spondylolisthesis is a rare find and most often associated
with pathological dislocation at the lumbosacral region. This
is due to elongation and erosion of the pedicles or pars by
lumbosacral foraminal neurofibromas or dural ectasia. It is im-
portant to evaluate the whole spine, including the sacrum.*"*

The symptoms vary from a mild back pain to neurological
disturbances in the lower limbs. The coexistence of dural
ectasia enables a wider space for the spinal cord, resulting
to no symptoms even in high-grade spondylolisthesis or
dislocations. For this reason it is recommended to evalu-
ate the spine of NF-1 patients by CT or MRI even in the
absence of neurological signs.

Abnormalities of the cervical spine

Abnormalities of the cervical spine are common in patients
with NF-1, though not often mentioned in the literature.
These abnormalities are separated into two groups. The first
group includes abnormalities of the bone structure, such as
the enlarged intervertebral foramina, the malformation and
the scalloping of the vertebrae. The second group includes
abnormal alignment of the vertebrae, such as the loss of
the cervical lordosis, the kyphosis, the atlanto-occipital, the
atlantoaxial and the subaxial subluxation.”

Attention should be paid to cervical spine of all NF-1
patients, because some of them will require endotracheal
anesthesia. It is recommended all patients with NF-1 to
do X-rays of the cervical spine before general anesthesia.

Patients with these lesions may be asymptomatic or
have neck pain or neurological symptoms. The neurological
symptoms may be quadriplegia or hemiplegia.

Surgical treatment is indicated in the progressive my-
elopathy, in subluxation and when the spinal cord or the
nerve roots are compressed.

Deformities of the chest wall

The deformities of the chest wall are also a category
of skeletal effects in patients with NF-1. These may be
costal arch alterations, pectus excavatum and posterior
mediastinal masses (neurofibromas or meningoceles).”

Effects on the appendicular skeleton
Congenital tibial dysplasia

Although only 5% of patients with NF-1 are diagnosed
with congenital tibial dysplasia, 50-80% of all patients
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with congenital tibial dysplasia have NF-1. Congenital tibial
dysplasia is described as anterolateral bowing of the tibia,
which typically occurs in the first year of life and occasionally
at birth, despite the definition of a congenital disease. This
deformity may be the first manifestation in the patients
with NF-1 before other common NF-1 diagnostic criteria.
The dysplastic lesions of tibia include cortical thickening
and narrowed medullary canal. Congenital tibial dysplasia
may be combined with automatic pathological fractures
followed by pseudoarthrosis, a common complication in
patients with NF-1. Fractures associated with congenital
tibial dysplasia and NF-1 are rarely healed spontaneously
and they are associated with progressive angulation, inad-
equate length of the tibia and ankle instability.**

The initial treatment of congenital tibial dysplasia in
children is a knee-ankle-foot orthosis, in order to prevent
the fracture. For fracture or pseudarthrosis of tibia surgical
treatment is recommended, such as intramedullary nailing in
combination with bone graft, the excision of pseudarthro-
sis and bone reconstruction with free-vascularized fibular
grafting, and type llizarov external fixator. Amputation
may be the final solution. The most common complica-
tions of surgical treatment of congenital tibial dysplasia are
valgus deformity, limb-length discrepancy, malalignment
and refracture.’”**

Nowadays the use of bone morphogenetic proteins and
bone graftsis tested. The use of lovastatin accelerates new
bone formation increasing the expression of factor Runx2.*

Dysplasia and pseudarthrosis of other bones

Tibia is the most common of the long bones, which
developed dysplasia. There are also other bones, as the
radius, ulna, humerus, fibula, femur, clavicle and pelvic
with the same dysplasia.

Disorders of bone growth and tissue hypertrophy

A complication of NF-1 may be the overgrowth of some
or all tissues in a region of the body, which can lead to a
characteristically distorted appearance. So it can be noted
unilateral segmental hypertrophy, subperiosteal bone growth,
irregular bone elongation, macrodactyly, polydactyly, gigant-
ism and elephantiasis.*' These deformities occur in the lower
limbs, skull and neck. There is a higher incidence of neoplasia
associated with segmental hypertrophy than other lesions.
Rare disorders of bone growth are the absent patella and
the complete or partial absence of limbs bones.

Protrusio acetabuli

Protrusio acetabuli occurs in 20% of patients with NF-1.*
There are two forms of protrusio acetabuli, a nondysplastic
and a dysplastic type. The progressive dysplastic form is
usually associated with contiguous soft-tissue neurofibromas
and lumbar dural ectasia. The nondysplastic form has less
of an association with regional soft-tissue abnormalities
and almost no association with dural ectasia.
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Dislocation of the hip

Another skeletal effect of NF-1 is the dislocation of
the hip. According to various studies, it is generally due
to mechanical action of intra-articular growth of neurofi-
bromas or to neurological lesion of the lower limbs. This
complication can occur in infants or in adults, after a fall
or a minor injury or spontaneously.*’

Cystic osseous lesions of the knee

These are rare skeletal effects in patients with NF-1.
They often identified incidentally during radiographic
knee examination. They are also occasionally seen in the
absence of tumors or dysplasia of the long bones. These
lesions rarely fracture and exhibit progressive deformity
and biopsy generally shows nonossifying fibromas.*

Effects on the skull

Sphenoid wing dysplasia

Sphenoid wing dysplasia affects 5-10% of patients with
NF-1.“® Abnormalities of the sphenoid wings are often
considered pathognomic and sphenoid dysplasia forms
the one out of seven clinical criteria of NF-1. It is not clear
whether this lesion is congenital or acquired. It is not
known if this deformity is the result either of a secondary
response of bone to adjacent soft tissue abnormality or
of a bone cell autonomous defect.

This lesion as either congenital deformity or as secondary
bone defect is not a primary target for therapeutic preven-
tion. But these patients must do CT or MRI skull control in
order to identify adjacent tumors, which may be treated.

Macrocephaly

Head circumference in patients with NF-1 tends to be
large and macrocephaly (head circumference >two SD
above the mean) occurs in 25% of patients. It is thought
to be due to enlargement of the brain and not the skull
growth.**

Dental abnormalities

Impacted, displaced, missing or supernumerary tooth
especially of lower jaw and symptoms as paresthesia, pain
and bleeding are also included to dental abnormalities in
patients with NF-1. Additionally early primary tooth erup-
tion is mentioned, as well as increased dental caries and
periapical cemental dysplasia only in women.*”"'

Jaw malformations and deformities of skull bones
It is mention worthy that in patients with NF-1, malforma-
tions of the upper and lower jaw plus abnormalities of teeth
are observed. There are deformities of the alveolar ridge,
differences in length of the coronoid and condylar process,
enlargement of the mandibular foramen and overgrowth
of jaws. They are also reported bone deformities of neuro-
cranium and viscerocranium and asymmetry of the face.”**’
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Generalized skeletal effects

Short stature

It is accepted that the short stature is a common char-
acteristic and affects 13 to 40% of patients with NF-1.
Short stature in patients with NF-1 is usually proportional.
Scoliosis, growth hormone deficiency and other disorders
associated with NF-1 can contribute to short stature, but
the cause is still unknown.***

Metabolic bone disorders

NF-1 causes generalized metabolic bone disorders.
Many studies have verified a generalized decrease in bone
mineral density in patients with NF-1 including children.
The lowest levels of bone mineral density were found in
the lumbar spine. The pathogenesis of these disorders
are not well understood, but possible causes may be low
concentrations of 25-dihydroxy-vitamin D, elevated levels
of parathyroid hormone and increased bone resorption.**°

Malignant bone tumors

There is an increased incidence of malignant bone tu-
mors in patients with NF-1. So they are reported cases of
osteosarcoma, spindle cell sarcoma, Ewing’s sarcoma and
malignant fibrous histiocytoma.”**

Reduced muscular force

Recent studies have proved that muscle mass in differ-
ent parts of the body and the maximum muscular forces
of patients with NF-1 are reduced when compared with
matched healthy persons.*

TREATMENT

NF-1 cannot be cured. Current management of NF-1
associated disorders involves radiation, cytotoxic drugs and
surgical excision. Modern therapies are inhibitors of the
activation of Ras, MAPK and mTOR pathways, and drugs
that block the interaction of tumor cells and cells of tumor
microenvironment.®® It is suggested that local delivery of
lovastatin may improve the mechanical properties of the
callus after fracture and bone healing in NF-1 patients.*”*
Modern surgical techniques for treating scoliosis and
congenital tibial dysplasia have good results.

CONCLUSIONS

NF-1 is the only type of neurofibromatosis with skeletal
effects. Skeletal abnormalities affect about 50% of pa-
tients with NF-1, 10% of whom will require some form of
treatment. Skeletal manifestations may be located on the
axial skeleton, on the appendicular skeleton, on the skull,
or be generalised. Skeletal effects of NF-1 and especially
scoliosis and congenital tibial dysplasia can cause great
morbidity. The orthopaedist must be fully informed about
the manifestations of this disease and able to recognize
them on time. Also the orthopaedist must also be aware of
the new surgical methods and medical drugs for treating
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this disease. The referral of these patients to physicians
in other specialties is also important, because NF-1 affects
multiple organ systems.
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Xtn pyvapn FNQProy BAATH

Xelpwvidtko peonuépi rpiv 30 xpovia. Noookopigio Derby
Royal Infirmary. Tpéxovtas rpos ta 1atpeia oto Kevipiko Oi-
dOpoLIo TOU VOTOKOLIEIOU LIIa EUYEVIKN OUVESTANUEVN Qi-

yoUpa pe otauatd kai pou Aéel “Eioal o Xoupuenns” kai
oU Aéw “eoU €ioal 0 BAaths”.

M “auté tov 1poéno Eekivnoe n iAia pe to NMopyo. O Mwp-
yos htav 161aitepn npoownikdINTd. MNpdos, APEP0S, PINIKOS
Kal e euyevh aioBnpata npos 6fous. AeBhkape ta xpovia
s Meteknaideuons otnv AyyAia 6nou o Mmpyos unnpémn-
og og yvwotd OpBonaidikd kévipa. Enéotpeye oto AokAn-
neio tns Bounas énou SiakpiBnke otn XeIpoupyIKN Twv o-

AIKOV apBponAacuK®Y TOU 10Xiou Kal TN XEIPOUPYIKN TOU
akpou nodods nou otnv Ayydia anoténece to Béua s OI-
daktopikhs tou d1atPIPAS. AnpioUpynoe 10 NPMTO £EeIOI-
Keupévo latpeio akpou nodos oto AokAdnneio tns Boudas
kal napdnAnAa Atav n Yuxn Tou THAPATos akpou nodds s
OpBonaidikns Etaipeias. Aleténeoe Mpdedpos Tou TUAPATOS
opyavmvovtas us EBOopadIaies ENICTNUOVIKES CUVAVINGTEIS.
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US «IOVIEPVES TEXVIKESY .
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Bs kal aAAwY xopwdIWV.

H &aAin nAsupd tou MNhpyou yia tnv onoia Atav nepn-
@avos Ntav n evaoxéAnon tou e Us kataokeués. Hrav é-
PIOTOS Texvitns Kal ixe Banel noNU npocwnikh epyacia 16-
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H povn kepdiopévn gival n xopwdia twv ayyénwv.






