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FARINORUBICIN'
epirubicin

A mullidimensioncrl clpprocrch
to Gcrncer chemotherqpy
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(clarithromycin)
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rtrtr dtr#rxtrrdxg r&y ,ss
ENtrEISEIE: To Klaricid evdeixvurol ylo m eeponeio olov ror/lorpdrleov nou npoKotrouvror ond euoioenroug oe ourd no0oydvoug opyoviopoug. Tdroreg trorpcb-
(etg nepioppovouv: 1. AorUo5Eerg rou xordlrepou ovonveuonxou ouornporog (n.x. Bpoyxirrg, nveqrovio).2. Aorlrri{erg rou ovcbrepou ovonveuouxou ouorilrorog

rol oe ooeevsig pe yvr,rori unepeuoroonoio o€ ovnFrouKo edpUoKo rou runou rov UoKpotrrdiov. O yrorp6g dev npdner vo ovoypoger ro (popUoKo oe eyKuoug
xopig vo oroeUioer npooerrixd ro og6ln dvovn rr,rv xrv6uvr,rv, rdiorrepolg Koro roug npcirroug 3 Unveg rng xunoeoq. ANEIIOYMHTEE ENEPIEIEE: Or nro ouxvo
ovoeepeeioeg ovemoupnreg evdpyer€g rou Klaricid oe KtrlvrKdg pelereg nrov yoorpevreplKdg droropoxdg 6nog n.x. vourlo, duonovio, KoLhoKo d.lyog, ror 6rop-
polo. AI.\eg ovenroupnreg Evepyer€g nepisloUpovov Keeolo.lylo Kol depuouKd e6dvenlro. AIUIHIIEIIIAPAEEIX: To onore.\6olroro Tov KtrrvlKd)v Uetrerd)v 6ei-
xvouv 6rr unnp{e perpio pev ol}o orououK6g onpovtrxfr (P=0.05) ou(non rcov enrn6drov rnq eeogutr}ivng n rng xopBopo(enivng ornv xuxtrogoplo dTov onor.o-

dfrnore ono ouro ro (popUoKo xopnyelror rouroxpdvog Ue mv Clarithromycin. IIPOOYjIAEEIX: H Clarithromycin oneKKpiv€ror xupiog ono ro nnop. Ilpoooxir
npdnet vo 6i6eror roro m xopiynon rou ovuBronxou oe ooOeverg pe droropoxeg rng nnouKng.lelroupyiog. Eniong, npoooxn rtp6ns1 vo 6i6eror ornv mOovornrd
dlooroupoupevng ovriotoong perolu rou Klaricid xor ollov poxpotrrdrxcirv goppdxorv,'xoedg Kor rng Arvxopuxivng xor K.\rvdopuxivng. A.T. 6.051 6px.
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fn Torz IHuEPrl\o\z
ApUTHPIo\z ExrmIKE,I

Mu FInIo Eol MprpIoAIoMA
EYNONTIKET NAHPOOOPIET
Mopgrl: To TILADE e(vor 6vo doorgerprro aerosol yro eLonvo6g nou nepLeXer nooorlro yro 56 eronvodg, ono 2mg nodocromil so-
dium q xoOe gio. Evdeiferq: To TILADE ev6eixvurol yro rnv ouvrlpr]rr(r1 Oeponeio rqg ovoorp6rprgrlg onorpporrrx1g nveugovono-
0eLog, ougnepttroppovogevc,.:v rou oo0goroq ror rqg ooOporLx4g ppoyXirL6og, Aoootroyio ror Tp6noq Xp4oeoq: Ie evrlfureq xor noL-
6rd dvtl rotv 12 Xpovov 2 eronvoeg (4 mg nodocromil sodium) 600 rpop6g qv rlgdpo. Eov eivor ovoyxoio, 11 6dor1 gnopei voou{r10ei
oe 2 eronvodq r6ooepLg gop6g rrlv 1;r6po. l'lordro rdror rcov 12 1p6vov: IuvLororor vo Un XprloruonoreiroL ro TILADE yLori o' ounl
r4v 4trrrio eivoL oxogq uno ;retr6rq. To TILADE npoopi(eroL yro rorrrrrl roOr1;reprvrl Xprlorl ror 6ev np6nsl vo XpnoL[onote(ror yro n1v
ovoxotirpto4 rotv oupnrorgorov o' 6vo o{0 eneroo6ro. flopev6pyereq, nporpuld[erg, ovrevdei[erq: Aiyeg nopev6pyereg 6Xouv ovo-
rpepOei, xupir,lg novoregotroug xoL vourio. To TILADE Xprlor;ronoLeiror;re npoooXrl oe 6yxueq 11 0r1trd(ouoeg gq16peq. Aev unopxouv
erdLreg ovrevdei[erg.
BEMEK OoptroKo- Kolluvrrxd A.E. KoreX6Kq 58, N. tlruxrKo, rn^. 6714.95.1-2 Fa9oNs



O=TPIOYANINH
(CHOLINE THEOPHYLLINATE)

Me 4 Uopg6q 6ivel rn A0on
or oAeq rrq 4furieq.

[.'.:,::.;i;';_]li.]:-,f i, ii [1. t i;f ;'i;1.;.:it.:,r

CHOLEDYL SYRUP 62,5m9./5m1.
CHOIEDYIELIXIR 100m9./5m1.
CHOLEDYL TABS 200m9.
Yn€!guvog xuxloeopioq: WABNER LAMBERT A.E.
At^e6v & Atrqtovos 10, Mopoior - Aorlvo
Tn^: 6852000-4, 6833961-5
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ASTIRA; Astro Etrtrds A.E. n
Oeororonoulou 4 & Aorpovourov, 151 25 MAPOY:|, Tntr.:6847977,Fax'.6847968

AvtLnpooconog-ALovo;16o9: BaOOrrOnr=A.E,B.E, TnI. l-'lopoyyetrt<itv: 6039378-9, Fax:6039474
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OAHTIE: TIA TOY: 
'YTTPAOEI:

FENIKA:

KATHTOPIE:
APOPON:

YNOBON H
EPFAEION:

ANATYfIA:

nNEYMON eivot to er(ongo ertornUovtK6 repro6rK6 trlg Orl,lvrrrlg nveulovoloyrxrlg Etorpe(clq Kqr rnq
ELtr4vtxtlg Bpoylol,oytxrlg Etorpe[og. H eniloyrl rrlg 0Arlg y(veror on6 rr1 Iuvtoxrrx{ Enrrpon{ rou nepro-
6txo0 pe eu0Uv4 rov Ateu0uvtdrv I0wo[qg Kor rov Yne0Ouvrov r4g Exnordeurtxrlq'YtrIq Kor rov Epeuv4rr-
xtiv Epyoouirv nou op[o0qxov on6 rq Arorxrlrtxd Iuppo0],ro t<ov 6rlo Erorpercilv ge Setrl Orlre(o.

H 0Lr1 tou nepro6rKo0 nNEYMON ovo06perqr xord r0pro l6yo o16 Avonveuottx6 I0oqpo. H 0r6p0proor1
trlg 0tr49 nepil oppdver: 1)'Ap9pa Z0wal4q,, 2) lTpar6runeq epeuv4nxdq, epyoo[eg, 3) AvdoKoftioeq,, 4) Ex-
na6ew$6 Bltto, 5) EvdnQepouoeg nepmttitoerg. 'ApOpo o0vro[qg, Avooxon{oerg, Er6rxd dpOpq xot'Ap-
Opo exnotdeunKoU neprexopdvou (Exnor6eutrx6 Brlpa)64poore0ovror gerd on6 yponnl np6oxl4orl qg
IuvtoxtLxrlg EnLrponfl g.

Or 11p<rrt6tuneg epeuvlrrx6g epyoo(eg xp(vovror on6 rouAdXrotov 60o ove(dpt4roug xptr6g. Or evdtoq6-
pouoeq neprnt<ioetg enttr6yovtot on6 trg neprntdloerq nou nopouord(ovror orrg Arovoooxogerox6g ouy-
revtptioerg qg BpoyXotroyrr{g Erorpe(og. Td dpepo o0vto[r19, td e16rxd dpopo, or npor6runeg epyoo(eg
6lpooteUovtor oL6xl,rlpeg orqv Ellqvrx1 xor AyyArxl ytrcilooo. Ot epeuvrlnxdg epyooieg rou uropd lov-
rqt oro ELl,rlvLxd eq UerqQpd(ovtot oto AyyArxd p6oo oe 6vq U{vo on6 tqg ono6oxflS rrlg epyoo[oq yro 611-

goo(euor1, pre eu0Uv1 rov ouyypo06orv.

EPEYNHTIKEI EPI-AIIEE: nepr6Xouv xotd oetpd:

1) feiido tlrAou: T(tLog, Ov6;roto ouyypoQdtov orrlv ovoUoortx4, x6vrpo npo6Aeuorlg, Arerjguvo4, 1416-
<provo x0ptou ouyypoQ6q yto enrxorvrov(o.

4 nepiAtlt!4: An6 100 6<119 200 tr6{erg nou 9d nepr6Xer ouvonttxd to oxon6, q 969o6o, to pootxd onote},6-
oporq Kqt to ougnepdogoro rnq epyoolog (o tir)\og, 4 nepilr1Qr1 xot 11 prBtrroypo<p(o vo opXi(ouv on6 v6q
oeli6o). Ito 16l,o9 rov neprtrrlqeov vo ovoypdqovrqt 5 rouldXrorov 1,6[erg xtrer6rd.
3) Eoayayrl, 4) YAtx6 - M60o6oq, 5l AnorcA{oyaru,6) Zu(tlr4on,7l Bt$AtoypaQ{a.
Ot BtpLtoypoqrx6g noponopn69 0o yivovtqr Ue ro o0otrlgo Vancouver 6r1l,o6rj oro xe(pevo opr0po0vrot xo-
td oetpd epQdvronq roug. BrpAroypoQ[q on6 nepro6rxd: Merd rov opr0p6, ovoQ6povror 6Ao roov6poto
r(l)v ouYypo06tov, o d\r1pr1g r(rl,og tou dpopou, n eniongn oovrgr1o4 rou neprodrxorS, ro 6ro9, o r6pog, 11

npdltrl xor rel,euro(q oetr(6o. n.y. '1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Trop D. and Koneko K.
Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21,749-759.
BrBtrroypoqio on6 MovoypoQ(o: Apr0;169, ov6poro ouyypoedtov, ritl,og, qprgU6q 6K6oonq, o ex6ottx6g o(-
xog, o r6nog xot to 6ro9 6x6oor1g, oetrideg. r.X. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977,33-35.
BLptrLoypoqio on6 xe<pdloro prptr(ou: Apr0969, ov6;roto ouyypoq6ov rou Kegolo(ou, o t(ttrog rou KeOo.
tro(ou, ln, o r[rloq tou ptptriou, or Enrorlgovrxo( Zuvtdxteg (Editors), o opr0p6g 6x6ooqg, o ex6otLx6g oi-
xog, o r6nog xor ro 6tog 6x6oo4g xor or oel(6e9.r.X.3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: ln: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.
8) I-l[voxeq: No 61ouv ooQn - eneqnylgotrx6 t[tlo xoL vo ypd<ferot o xo06vog oe Xtoprotr] oel(6o.
9) Etx6veg - Atoypdppoto: Ynopdtrtrovtqr oe OoroypqQ(eq 9 x 12 cm (3 ovdtuno), reXvrxd drloyeg. E4pet<il-
veror oro nioco p6pog ge pol,ox6 potrtipr, o oprOg69 r1g, o tirlog rou dp0pou xot o npciltog ouyypo06oq Ko.
0rirg xor ro endvo U6poq ourlq. Or un6trrAor r<ov erx6vtov (Ie(dvreq) oe lcoprorrl oel(6q.

Ilpoiino06oerg: llerpo1.rotrx6q epyooieq oe ovOptinouq 11 nerpol-ror6(toq 0o np6ner vo ouvodeUovrot ge 6rl-
Aoorl 6tr oxoAou0rlOlxov 6tror oL xov6veg rrlq eflrornUovrx4g 6eovrotroy[oq oUpqovo;re ttg opX6g rou Hel-
sinki. T6Log 11 epyooio 6ev 0o np6net vo 6Xer 6qprooteu0e( nporlyoup6vorg.

Or epyooieq yro 6q;rooieuon, 6oKruloypo9np6veq oe 6rntr6 616o14po xor pe eup0 nepr06pro, unop6Jrlov.
ror oe 3 ovdruno (1 npor6runo, 2 xoLrlg nor6trlrog Ooroovriypoqo) or4 Areri0uvo4:
nEPIOAIKO <fINEYMON"
NANAAIAMANTONOYNOY 4
AOHNA 115 28

H 6ondvrl t1g nopoyyei,iog ovorUnov Bqptver rouq ouyypoge(g xor 11 oupgorv(oyiveror xoreuOeiov Ue rrlv
e166tpro eroLpeio.
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H Avoooeepqneiq oro
BpoVXtr<d 'Ao9trta

H AvoooOeponeiq (AO) onoreAei pro erSrrq

;.tt0o5o Oeponeiog ru.rv oAAepyrrdrv voocr-rv, q
onoio ouviororcn orrl XopnVqon rou uneO0u-
vou oA,\epyroy6vou (-u.rv) uno popqq erXuAi-
opqros oe oro5rqrd ou(ov6peveg 6ooerg ror
yro oprero peydAq Xpovrrd nepioSo. kono5
rqg AO eivor q rpononoiqoq rqg ovoooloyr-
r<r1g ondvrqong Kqr rl ovdnru(q er5rrqg ovo-
Xqg oro o,\Aepyroyovo (-o) pe onorEAeotrto rqv eAorrtr.r-
oq 16oo rqg ouXvdrqros ooo Kot rrls ooBopdrqrog rurv
rlrvrrdrv erdqAti.roeurv rqg voooul.

H AO e<popp6o0r"1re yro npdrrq eopo orrg opXig rou
ordrvo (191 1) on6 rov 'AyyAo rorp6 L. Noon yro rqv
0eponeio rrlg oAAepytrqg enoXrorqg prvoenrneeurirr-
5og (nhay fever,)2. l-ro nolAd 1p6vro q AO e<popp6-
oOqre roro epnerprrd rp6no. H npdrrq eAeyXoplevq ;re-
Airq ooov oqopd rqv onoreAeoporrrorrlro rqg AO t-
vrv€ ro 1 9493. Ano r6re SqpooreuOqrov oprerEg peAi-
r€S, nou oXeSrdoOqrov p€ €rTtorrlpovrro rp6no, npo-
rerpivou vo r€Kpnptur0ei q onoreAeoporrr<6rqro rn5
0eponeiog ourqg. H npooSog orrlv ovoooAoyio porl-
0qoe orrlv nArlpiorepq rorovdqoq rou ;lqXovropo[r
Spdoqg rqg AO, evdr q Xprloq enrAeyprivutv ror rolure -
pqg nor6rqrog oAAepyroyovrrrv ouverileoe oqpovrrrd
orqv e{ffu[q rrlg er6rr<dg ourdg 0eponeiog.

'Eror odpepo r"1 onoreAeoporrr6rqro rqg AO dev
opQroBqreiror ornv oAAepyio on6 ro u;-revdnrepo (;ri-
Arooo, oQqro)a Kor orqv oAlepyr<d prvirrSo5. AvriOero
q o{roAoy4oq rqg AO oro BpoyXr16 doOpo (BA) no-
pouord(er r5roirepeg 5uor<olieg, or onoieg nporunrouv
rooo on6 rov noAunopoyovrrrd Xoporrflpo rqg v6-
oou, ooo rqr qn6 rq 5uoroAio rn5 npqypqronoiqorlg
SrnAti.rv ruQAdrv preAertirv. Mio oerpd ono nopdyovreg,
6ntrrg q tAAerrruq ooOdrS ro0opropivtov ev6ei(eu.rv, q pq
oooril enrAoyq ooOevdrv, q oAdyrorrl Xpnoq rrlg AO o-
no pq er5rxoig ror q XpRon pq onoreleoporrrdtv e r1u-
trropdrov pe dyvulorq roXt, qoiveror orr ouvereAeoov
orqv epr<pdvron ruJV nrtuXdrv onoreAeopdrcuv rrlg AO

lmmunotherapy in
bronchial asthma

lmmunotherapy is a specific type of
treatment for allergic diseases, which con-
sists of giving the allergen responsible, as
an extraction, in gradulally increasing
doses and for a substantial period of time.
The aim of immunotherapy is the modifica-
tion of the immunological response and the
development of a specific tolerance to the

allergen or allergens, which results in the reduction
of both frequency and severity of clinical manifesta-
tionsl.

lmmunotherapy was applied for the first time at
the beginning of this cenrury (191 1) by the English
physician L. Boon for the treatment of hay fever2. lt
was used for many years on a practical basis. The
f irst control study was done in 1949 and concerned
desensitisation in asthma'. Since then many pros-
pective studies have been performed which have
helped to establish this method. On the other hand
progress in immunology has helped in the better
understanding of the mechanism of action of immu-
notherpay. Today the effectiveness of immunother-
pay is indisputable in allergies, hymenoptera (bees,
wasps, etc.)a and allergic rhinitis5. On the contrary
the evaluation of immunotherapy in bronchial asth-
ma (BA) presents particular difficulties which are
associated with the multifactorial nature of the dis-
ease and the difficulty in performing double blind
studies. On the other hand a number of factors such
as the lack of strict indications. wrong patient selec-
tion, inappropriate immunotherapy. use by non-spe-
cialists and finally the use of non-effective extrac-
tions with unknown power, seem to have contribut-
ed to the poor results of immunotherapy in BA.
Thus, the fact that immunotherapy was the subject
of dispute in the medical literature for many years
with fanatical enemies6T and supporterss'e is not
surprising. The objective evaluation of the role of
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oro BA. 'Eror 5ev onor€I€i irnlq(q ro yeyovog orr yro
qpK€ro Xp6vro q AO onor€Ieoe oq;rovrrr6 Oipo 5ro-

Qoviog, p€ QqvorKoig noAtproug6'7 oAAd ror ivOep-
poug unoornprrrEgs'e orqv rorprrd prpAroypo<pio. H o-
vrrrerpevrrq o(roAoyqoq rou p6Aou rqg AO oro BA pre

enirevrpo rrg oXerrrd np6oQoreg entorqpovtrig e(eAi-

[erg nopouord(er rSroirepo ev5roQtpov.

EvSeiler g - AvrevSei[erg

H enrAoyq rt v qoOevdiv pe oAAepyrro BA yro AO 0q
nptner vo yiveror pre r5roirepq npoooXrl. H euoroOqro-
noiqorl rurv ooOporrrtirv qoOevdrv o€ avq d neproo6re-
po oAAepyroyovo ono5errvueror rupitr-r5 pe rrg 5ep;ro-
rrrEg Sorrpooieg ol\d ror pe d,\Aeg pe066oug. 6nu.rg rrg
5orr;rooieg RAST rqr rq BpoyXrrq nportrqoq p€ ro qA-

Aepyroy6vo. l5roirepo orlpovrr16 rpiveror vo undp(er
oQ' evdg p€v ouoroorrrq ouoXtrroq rqg enr5eivuroqg
rou BA p€ rrlv fr0eoq oro oAAepyroy6vo Kor oQ' erf-
pou vo 5rqnroru.,oei 6rr q iroeoq oro or\Aepyroy6vo
oxeri(eror pe rq oopop6rqro rou BAlo. Tq nopondvu-r
ono r ro ri v epr ne r pio, eno p rei g yvti.roe r g rr,,-rv or\Aepyr oy6 -

vuJV Kqr nrOqvov noporoAouOqorl rou ooOevo0g yro ro-
noro Xpovr16 Srdorqpo. Anopoirrlrq npoun60eo4 yro
rqv AO eivqr 6rr npin€r vo yiveror pe oqpovrrxo oA-

Aepyroy6vo, ro onoiq nporolo[rv ou;rnrdrporo Kcr oxl
onAti-rg Oerrr<tg Sepporrrtg Sorrpooieg.

AAAepyroyovq, ro onoiq tXouv ono6erX0ei onorele-
oporrro orqv AO, eivor ro eEng: 1) I-uperg qno rq o-
yptoord-r5q (Grasses), rqv opppooio (Ragweed. ror rq
or1p05o (Birch), or onoieg nporoAorjv enoXrord BA, 2)
Aropeo (mites) rqg orrrorqg or6v4g (D. Pteronyssim-
us, D. Farinae), 3) Enr0fltrro (tirurv (ydro xor orJlog),
4) MrJrqreg 6nog q Althernaria Kqr ro Cladospo-
rium11. H AO pe oAAepyrro erxuAloporo orrcorqg oro-
vqg, Bor<rqprSiov ror rpoQrrtlv oA,\epyroy6vtuv 0o npi-
ner vo onoQeuyeror, Srdr EXer onoSerX0ei 611 5ev eivor

OnOrer\e Oportrq.
AnoAureg ovrevSei(e rg yro AO orov BA onoreAoirv q

ouv0nop(q: 1) ooBoptirv roroordoeov or onoi€S €nq-
peo(ouv ro ovoooAoyrro ouorqpo, 2) r<or<oqOerdlv 3)
nrtrlXqg oupp6p<p0oqg er pipous rou ooe€voris oIS
onqrrrlo€rs rqg AO, 4) Bopertlv quXrrd.rv 5roropold-rv
ror 5) Oeponeiog rou oo0evoug pe B-ovooroAeig ror
yevrr6repo 6rov undpXer ovrtv5er{q vo XopqyqOei o-
5pevolivq. Eivor nporrporepo q AO vq ono<peuyeror

oro prKpo norSro (( 6 ertlv) 6nr.ur5 ror oro oropo ;reyd-
Aqg qArriog. IXerrr€5 ovrevdei{erg onor€Aouv n €yKU-

poouvq r<or q oronrrq 5ep;rorirr5ol2.
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immunotherapy in BA is of particular interest, espe-
cially as far as the recent developments are con-
cerned.

lndications - contraindications

The selection of patients with BA for immuno-
therapy must be done very caref ully. Sensitisation of
BA patients to one or more allergens, is proved
mainly by skin tests but also with other methods
such as the RAST test and bronchial challenge. The
essential association between deterioration of BA
and exposure to allergen is of particular impor-
tancel0. All the above require experience, sufficient
knowledge of allergens and probably follow-up of
patients for a period of time. ln addition a prerequisi-
tion for immunotherapy is that it must be done with
important allergens, which produce symptoms and
not simply a positive skin test.

Allergens which have proved to be important in

immunotherapy are: 1) Pollen from grasses, rag-
weed, birch which produces seasonal BA, 2) mites
from house dust (D. Pteronyssinus, D. Farinae), 3)

epethelia from animals (cats, dogs), 4) fungal aller-
gens (Atternaria and Cladosporium)11. lmmunother-
apy with allergic extractions from house dust, bacte-
ria and food must be avoided because they have
proved ineffective.

Absolute contraindications for immunotherapy in

BA are the coexistence of: a) serious conditions
which influence the immune system, b) malignan-
cies, c) poor patient's compliance, d) serious phychi-
atric conditions, e) treatment with various agents
such as B blockers and f) when there are contraindi-
cations to adrenalin administration. lt is preferable
that immunotherapy should not be used in children
(age ( 6 years) as well as in old patients. Relative
contraindications are pregnancy and atopic dermati-
tis.

Effectiveness

Apart from the factors reported above, it is very
difficult to evaluate immunotherapy for the follow-
ing reasons: 1) lmmunotherapy usually modif ies the
disease course, but symptoms rarely disappear
completely, so that the final evaluation is not easy,

2) the need for safe dosage schemes requires ex-
tended treatment in order for a satisfactory thera-
peutic dose to develop, 3) until recently there were
no definite parameters which could be used as crite-



152

AnoreAeoporr r6rqro

Er<rog on6 roug nopdyovr€S rou i15q ovo<pEpOqrov,
11 onoreleoporrrorqro rqg AO oro BA eivor d[roror\o
vo o(roAoyq0ei yro roug e([g Aoyoug: 1 ) H AO ouvq_
Ocug rpononorei rr1 vooo, oAAd onovictrg e[oeovi(er e_
vreAdrg ro ouprnrtirporo iror, tiore q reArrd erripqoq
vo pnv eivor eur<oAq. 2) H ovoyrq yro ooeoArl 6ooo_
troyrrd oXqporo onorrei noporeropivq Oeponeio, npo-
rerpivou vo enrreuX0ei rrovonolqrrrrl 0eponeurrrrl d6_
oq. 3) MiXpr npoo<poro 6ev eiXov ro0oproOei ouVK€_
rprpevor nopdprerpor nporerptvou vo onoreAeoouv
rprrflpro yro exripqoql2.

Ie prro oerpo ono peAireg (drnAig-rueAEg eAeyX6pe_
veg, SrnAtg-rueAig eAeyX6peveg pe placebo, pr1 Oepo_
neuopevq opoSo eAtyXou) 6nou ou;-rpereiXov nqldrq
rol evrlArreg pe BA, errrpqOqre q onorer\eoporrrdrqro
rqg AO pe nolrrAio erXui,ropdrov oe drd<popo o€po_
oAAepyroy6vq. H onoreAeoporrrorrlro rqg AO dronr_
ord.r0qre oup<pr-r-rvo pe rq Bo0poAoyio ou;.rnropdrov.
rqv ovdyxq yro Xopdyqoq ovrroo0porrrdrv eopporov,
ev0 oe oprerig peAireg Xpqolponord0qr<e ror n Bop_
yXrrq nporAqon oro oAAepyroyovo (tAeyXo rrlg d;reoq5
ror enrBpo5uvopevqg edons). H eupeio ror Aenrope_
pilg cygorolrlorl, nou tXer ylver on6 oAAoug ouyypo-
Qeigl's'to't'''t''o or,5 peAtreg ourtg onoderrv0er drr 11

AO orrg neprooorepeg rouAdXrorov neprnrtiroerg eivor
onoreAeoporrrq oro BA nou oeeiAeror oro ollepyro_
yovo ro onoio ovo<pip011rov.

'Evo on6 ro e poril;rorq Trou onooxolouv ouXvo ro_
rpo0g r<or ooOeveig eivor ou16 nou oeopd rq pqKpo_
Xpovro onoreAtoporo rrlg AO. Mqnog pero ro nipog
rqE AO, enoviA0ouv ro oupnrdlproro; Irjpetlvcr p€ q_
proptveg peAt0eg, or onoieg ooXoAq0rlrov pe ouro ro
Otpo, ro rKqvonorqrKd onoreA€oprqro rrlg AO 16oo
orqv oAAepyn<d prvirrSo ooo ror oro BA, droprouv
roui\olrorov 3-5 irrl pero ro n€pog ourq515,1617. 'Evo

dAAo epcirqpq €ivor rqrd n6oo q AO pnopei vo npoAd_
Ber rqv ovonru[q proq viog euoroOqronoiqoqg (oe oA_
Ao oAAepyroydvo); Iipetr.rvo pre pio noAqrd peltrq rou
1968 ono roug Johnston Kot Crumpls ou16 elvor e<pl-
116 oe nor5rd pe BA ror po,\roro q eAorroorl rou Krv_
Suvou yro vio euoroOqronoiqoq eivor dpeoo e{oprtir_
pevq on6 rq 5ooo,\oyio rrlg AO (uVnAn ddoq, prr<p6_
repog riv6uvog). AuoruXdlg dev unopXouv npos ro
nopov rouAdlrorov, ve6repo dedop€vo ooov oeopd
ro rdroirepo evSroeEpov our6 0€pro. 'Onog eivor yvcrr_
oro oro oronrro dropo, rq onoio nopouoro(ouv: oA_
Aepyrrq prvirrSo og npdro ori;rnropo, q nr0ov6rqro
vo ovonr0(ouv BA, ;rerd on6 pio pioq nepiodo nopo-
xotrouOqorlg 8,2 erdrv, ovEpxeror oro 43%1e. H AO
<poiveror orr pnopei vo 5lodpo;rorioer rdnoro npor\q_
nrrro p6Ao orrlv ovdnru(q BA oe dropo pe oAAepyrril

nNEYMO^l Teuyog 3o, T61tog 5og, lo0Arog - ZenripBptog 1992

ria for evaluationsl2.
ln a series of double-blind studies, where children

and adults suffering from BA participated. immuno_
therapy effectiveness was evaluated using multiple
extractions of airbourne allergens. lmmunotherapy
effectiveness was evaluated according to a symptom
score, the need for administration of antiasthmatic
drugs and in many cases bronchial challenge was
employed (control of immediate and delayed phase).
The detailed reviews of these studies, done by other
researchers''e 'o proved that, in most cases immu-
notherapy in BA is effective at least for the allergens
mentioned.

One of the questions which concerns both physi-
cians and patients, is that of the long term effec-
tiveness of immunotherapy, that is whether after
stopping treatment, symptoms will reoccur. Accord_
ing to some studies dealing with the subject, satis-
factory results continue for 3-5 years after stopping
immunotherapy both in allergic rhinitis and BA15-17.
Another question is whether immunology is capable
of preventing the development of a new sensitisa-
tion (to new allergens?). According to an old study
by Johnstone and Crump in 196818, this is possible
in children with BA where the reduction of risk for
new sensitisation depends directly on the dosage of
immunotherapy (high dose, less risk). Unfortunately
except for this study there are no other studies to
further evaluate this problem. As it has been esti-
mated, atopic subjects who have firstly suffered al_
lergic rhinitis have a 43o/o possibility of developing
BA after a mean follow up period of 8.2 yearsle. lt
seems that immunotherapy could play some kind of
preventive role in BA in subjects with allergic rhini_
tis16, despite the fact that final answers cannot be
given at present.

Mechanisms of action

The complete understanding of immunotherapy,s
mechanism of action has not been achieved, despite
the fact that it has been used for many years. Some
years ago, Cooke et al20 found that immunotherapy
produces some antibodies called "blocking antibo-
dies". Later others found that these antibodies were
lgG antibodies2l and they thought that they acted
protectively by blocking allergens. Various other
changes (specific antibody decrease in long term,
decrease of mediator liberation, increase of specific
T-supressor lymphocytes) most probably seem to be
the result of immunotherapy action13,1a. The reduc-
tion of bronchial sensitivity to allergens has been
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prvirr5o16, ilqpd ro y€vov65 6rr reArrtg onqvrqo€tg
npos ro nop6v rouAolrorov 6ev eivor Suvqr6v vq 5o-
0ouv.

Mrllovrop69 5pdorlg

H nA[p11g Korovoqon rou prlxovtotrroi dpdoqg rqg
AO, nopd rq trrorpoXpovrq €eqppovq rqE, 5ev tXe r oro-
pq onoAuro enrreul0ei. Aprerd Xp6vro Trprv ot Cooke
*q, ouu.'o 5roniorooov orr q AO nporoAei rqv ovd-
nru[q ronortr.rv ovrrotrlpctrrrtlv ouortitv, ol onoieg ovo-
poo0qrov "Seopeurrro, (blocking) ovrrodrporo. Apyo-
r€po ro ovrrotilporo ourq ono6eiX0qr<e 6rr ovqrouv
orrlv Kornyopio rc.rv lgG21 r<or nrOovoAoyeiror drr
5pouv npooror€urtro 5eopeuovrcls ro oAlepyroy6vo.
Ie oprerig neprnrdroelg ol.rrrlg o Bo0pog ot[qor1g ru.rv
lgG ovrrourpqrurv 5ev ouoyeri(eror pe ro rfuvrro dcpe-
Aog ono rqv AO. Mro oerpd ono dlAeg peroBoAig (po-
rponpoOeopo eAdrroorl rrrrv er5rr<6v lgG ovrroutpo-
ruv, eAqrruroq rqg oneleu0tpu.roqg ;reoolopqrdrv, ou-
lqoq rtov erSrrd.rv T-rorooroArrrtirv Ae;reorurrdpuv)
<poiveror orr eivor ne proo6repo ro onoriAeopo rrlg 5po-
ong rqs AO.13'14

H eAorrooq rqg euoroO4oio5 rurv Bp6VXutv oro oA-
Aepyroyovo p€ rrlv AO iXer ono5erX0ei pe rrg BpoyXrr€g
npor<Idoerg. To ev5roetpov enrrcevrptirv€rot oro V€yo-
v6g ol q AO eAorrtirver rupiu_rg rqv ovridpoorl ppo-
5eiog Qooqg (late phase reaction). H euvoird eni6po-
on rng AO orq pq er5rr<d FpoVXrrn unepovrrdpoorr16-
rr1ro, nop-o ro yeyovog orr ono5eiX0qK€ o€ oprop€veg
trreAtreg'2'23, 5ev eivor nqvrore epeovilg.

To releurqio Xpovro ro €p€uvllKo ev5roetpov er-
revrp60qr<e orqv eni5pooq rrlg AO orq rrJrropo ror
roug nopoyovr€g rrlg otrIepyrrqg .qrAey;rovqg>. Ano-
SeiXOqr<e 6rr 11 AO ;lerdrver Spoorrro rrlv rorrovr14
npurreivq rov qtuorvoeiAurv (ECP)23. 'Onog eivor yvr,.l-
oro ro qoorv6qrAo 5ro5popori(er oq;rovrrro poAo oro
BA, evtil n ECP ouoXeri(eror pe rq Bopurqro rqg v6-
oou Ker onoreAei fppeoo Seirrq ercriprlons rrlg OA€y-
;-rovdr5oug 5rodrrooiog nou oupBoiv€r orous pp6yXoug
rov ooOporrrdrv. Eniorlg q AO onoSeiX0qre drr eAor-
rdlver rq ouvOeoq on6 ro Aepeor0rropo,/;rovon0pqvo
rov nopoyovrutv Trou oneAeu0epti.rvouv roropivq (Hi-
stamine Releasing Factors)24. H eniSpooq rqg AO
orrg SroQopeg r<uroriveg, nou ouvreAouv orqv oAAep-
ytr<d .Qleypovq, eivqr npos ro nqpov rouAo;lrorov o-
vvurorq. Aev undpXer operBoAio orr o poAog rqg AO
oe oXEoq It€ rous pqXovro;ro0g ouroug 0o qnor€lioer
ivo rSroirepo ev5roe€pov ne5io peAerqg xor ep<uvog
oro endpevo xpovro.
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proved by bronchial challenge. The fact that immu-
notherapy reduces mainly late phase reaction is of
particular interest. The favourable effect of immuno-
therapy on non-specific bronchial hyperesponsive-
ness is not always obvious, despite the fact that
some studies have proved it"'3. Recently. research
has been focused on allergic "inflammation". Thus,
it has been proved that immunotherapy drastically
reduces the eosinophilic cationic protein 1ECe123. As
it is well known eosinophils play an important role
in BA, whereas ECP is related to the severity of dis-
ease and consists of an indirect marker of the in-
flammatory process which takes place in the bron-
chi of asthmatics. ln addition immunotherapy action
on various cytokines, which contribute to allergic
"inflammation", is at the moment unknown. How-
ever, there is no doubt that the role of immunother-
apy in association with these methanisms is going
to be the focus of research for the following years.

Methods

The classical method of immunotherapy applica-
tion, by giving the allergen extractions subcutane-
ously, remains in the forefront. Other kinds of
treatment (per os, sublingual etc), are not as yet
widely accepted despite the fact that they have been
tested. Except for the water soluble extractions, to
date other kinds of extractions have been in use
(late absorption etc.) with satisfactory results. The
view that the f uture of immunotherapy is associated
with the production of reliable allergic extractions
(better quality, standardised power in internationally
accepted units) is not far from reality.

lmmunotherapy duration depends on many fac-
tors. Three to five year treatment period is consi-
dered as satisfactory, particularly when it concerns
pollen ummunotherapy. lmmunotherapy effective-
ness must be checked for at least two years after
stopping treatment by using laboratory and clinical
parameters apart from the subjective feeling of pa-
tients' improvementl2. The view of Bosquet and Mi-
chel that immunotherapy with aeroallergens. the
presence of which is obvious throughout the year,
such as mites in house dust. must be very extensive
and possibly for Iife is of great importance25,26.

Side effects - Safety

lmmunotherapy is generally a safe treatment pro-
vided that some prerequisites are taken into ac-
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ME0o6o9

H rAoorrq ptOoSog AO pe rqv Xopdyqorl rou €KXU-

Aioporog ruv oAAepyroyovulv uno ;ropqqv unoSopitlv
evtoetr-rv nopoptver ndvrore oro npoorrlvro. 'AAAeg

popQfg Xoprlynons (ono ro or6po, unoylti.roolo, roTl-
rq) nopd ro yeyovdg drr iXouv 5orrpooOei, 5ev iXouv
yiver eupurepo ono5errtg. Errog on6 ro u5qroSroAurd
er<XuAioporo, oqpepo Xpr")orporoto0vror pro oerpo ono
oAAo ei5q rpononorqpivu.rv erXuAroporov (Bpodeiog
onoppoqnong. oAAepyoer6d, noAu;repropEvo) p€ tKo-
vonorqrrro onoreAioporo. 'loog 5ev ontXet noA0 qno
rrlv npoytlorrrorqro q onoqq 6rr ro ptlAov rqg AO ei-
vor orevd ouv5ede;rivo tr€ rnv nopoyroyd o{r6nrorurv
olAepyrrtlv er<XuAroprorclrv (roAurepqg notorqrog, pe

runonorqptvq roXu oe 5reOvdlE nopoSerrEg ;.rovo5eg).
H 5rdpr<ero rqg AO e(oproror on6 noAAorJg nopoyo-

vreg. To Xpovrr<d 5rdorq;ro rtr-rv 3-5 ertiv Oeu.rpeiror r-

rovonorrlrtro r6roirepo orov np6rerror yro AO orrg yi-
perg. H onoreAeoporrrorqro rqg AO npEner vo eAiyXe-
ror, rouldXrorov perd ono 2 irq. err6g on6 rnv uno-
rerpevrrd peAriooq rou qo0evots Kcn p€ pro oerpo on6
rfuvrxt5 Kor €pyoorqprortg nopopirpougl2. Ev5roqi-
pov nqpouoto(er q onor.pq rtuv Bousquet r<or Michel 6-
rr q AO pe oepooAAepyroy6vo ru.rv onoitrrv q nopouoio
eivor epQovrlg roro rr1 5ropr<ero 6Aou rou iroug, onr;-rg

eivor ro ordpeo rqg otrrorrlg or6vqg, 0o npEner vo ei-
vor flqpqr€roprivq r<or nr0qvov €e' opou (rng'u''u

AvenrOir gqreg ovrrSpdoer g - AoqdAero

H AO yevrrcd, onoreAei oo9qAn Oeponeurrrq pEOo-

5o. Au16 oupBoiver e<p' 6oov rqpq0oirv opropreveg
npounoOioerg, or onoieg iXouv roOopro0ei ono rqv
Euponoirq Aro5rlpio rqg AAlepyroAoyiog ror KArvrrdg
AvoooAoyiog (unoenrrponrl yro rqv AO)''. Or qvenr00-
pqreg ovrr5pdoerg 5ror<pivovrqt oe ronrrtg (ouvqOu-rg

5ev onorro0v Oeponeio) Kot ouorrlpcrrrr<Eg 11 ovo<pulo-
xrrrig (ovrrperurni(ovror ror' opXdv pe Xopdyrloq o-
SpcvoAivqg).

H nr0ov6rqro Oqvdrou on6 ovoeuAo[io, oov onort-
Aeopo rqg AO eivqr ov[rnopxrq eurg eAoXrorrl. nAqv o-
po5 5ev pnopei vo oyvoqOei. H AO euOiveror yro 24
0ovoroug orrg HllA ro reAeurqlq 41 Xp6vro (1945-
1986)2?, yro 26 Oovdroug orrlv Ayylio Korq rrl Xpovr-
rfl nepioSo 1957-198628, evci.r orq Iourl5io rq reAeu-
roio 20 Xp6vro roroypdqqre 1 Odvoro5. Tq releurqio
Xp6vro orrg HFIA 2 eroroppirpro dropo ovd Erog uno-
pdlAovror oe AO. evtir o ovriororXog oprOpo5 orqv Eu-
pdrnq eivor 1,5 eroroppipro. Irrg H[1A unoAoyi(eror o-
rr roOe irog Xopqyotvror 10-12,OOO.OO0 evtoerg AO.
'Eror eivor npoQovig 6rr o nopovopoorqg p€ rov o-

nNEYMON Te1yoq 3o, rjr-:;5:: :- :i Zetristpptog 1992

count, which have beer- de'rec by the European
Academy of Allergiolog\/ and C " cal lmmunology, a

subcommittee for immunc'--a-3o, t S,de effects are
either local (not genera l req rr r ng rreatment) or
systemic (requiring adrena n aoT r stration). The
possibility of death as a resL r 3' '1.-rLnotherapy is
minimal, but cannot be rgnorec n-runotherapy is
responsible Ior 24 deaths in t-e USA durrng the last
41 years (1945-86)-', lor 26 dea:hs n England
for the period 1957-1986:= v,,rerea. r. Sr,eden oniy
one death was reported over the last 20 years lt has
been estimated that in the USA approx rarely 2 mil-
lion patients undergo immunotherap,,' \,ear y', whe-
reas in Europe the respective number is I 5 million
Furthermore in the USA it has been seen that ap-
proximately 10-1 2 million immunotherapy nlectrons
are given. Thus, it is obvious that the denomrnator
by which the mortal side effects are divtded is very
large. Despite this, in England the committee on the
Safety of Medicine took some extreme decrsrons
which led essentially to the halting of immunother-
apy in that country2s. On the contrary in the rest of
Europe and in the USA immunotherapy continues to
be a popular therapeutic method and efforts are be-
ing made for training and awareness so that the
side effects may be minimisedl2.

Conclusions - Future prospects

Despite the fact that more studies are needed, es-
pecially where perennial allergic BA is concerned, it
seems that immunotherapy is effective when the
correct patient is selected and also the suitable al-
lergen in a sufficient dose. Ouestions which must
be answered are the following: 1) What is the effec-
tiveness of immunotherapy in comparison to phar-
maceutical teatmentT 2l Can immunotherapy be ef -

fective where pharmaceuticaltherapy has farlled? 3)
ls there a possrbility of predicting which of the aller-
gic BA patients is going to benefit the most from
immunotherapyT2e ln addition many fields in immu-
notherapy, such as the full understanding of the ac-
tion of the mechanism and also the perf ection of al-
lergic extractions to make them safer and more ef-
fective, require more research. More recent vrews
based on bronchial biopsies, showed that the role of
allergy in BA is particularly important mainly in the
early phase of the disease as occrrs rn children, ad-
olescents and adults As BA pers sts inflammation
has the dominant ro e ir- d sease s!'.rptomatology.
ln late phases this inf ar.ra::r- i.,,hich is initially
reversible, becomes oerra^=.: ,.. rir the main histo-
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noio Srorporlvror or 0ovorrl<p6pes ovrSpdo€rs €ivor r-

5roirepo peydAog.

flop' 6Io qurd ornv AyyAio 4 enrrponq ooQdAerog
yrq rqv rorprrd EAoBe opropiveg, rouAoXrorov, oKpoi€S

Otoerg, or onoieg o6dyrloov ouoroonKd orqv roropyq-
on rng AO orqv xtirpo ourq28. AvriOerq orrlv un6Aornrl
Euptilnq Kor or5 HI-lA q AO ouveXi(er vo onoreAei 6q-
poOrAR 0eponeurrrrl piOo5o ror roropdlAovrot npo-
ondOereg ernoi6euoqg ror evq;ripurons vlq rqv nrord
eQoppoy4 rov pirpu.rv, ro onolq €youv roOoproOei,
nporerpEvou vo eloAer<p0ei_ouotqortrd o toro ror eAd-

xroros riv5uvog on' ourqv''.

Eupnepdoporo - ['l poonrrrEg

llopo ro y€yovog orr qnorro[rvror neprooorepeg peAi-

reg, rSroirepq 6oov oqopd ro ouv€Xi5 d erdoto (Pe-

rennial) oAAepyrro BA, qoiveror, o[r|.rQrj-rvo p€ rnv o-
vrrrcerpevrrfl erripqoq rurv 5e5optvutv ro onoio undp-

Xouv piXpr orrypqg, orr 11 AO e<p' 6oov yiver q op0d e -

nrAoyq ooe€vdlv ror Xopqyq0ei ro rqrqAAqr\o ei5og

oAAepyroyovou o€ €nopK4 5ooq, rore eivor onor€I€-
o;rorrr<r1 r<or tXer Oioq orq 0eponeio rou BA. Eporflpo-
ro rq onoio npin€r vo onovrqOouv 6oov oqopd ro po-

Ao rqg AO oro BA eivqr ro e(qg: 1) l-1oto eivor q ono-
releoporrrornro rrlg AO ouyr<prrrro pe rq OoppoK€u-
rrril oytoyq; 2) Mnopei q AO vo eivot onorer\eoportr[,
erei onou q QoppqK€urrrd oyroyd eler onor0Xeu 3) Y-
nopXer q Suvor6r4ro np6pAeqqg o€ norous on6 rou5
olAepyrroi5 oo0eveig pe BA q AO 0o iXer euvoird o-
noreAtoporo;" Errioqg nolAol ropeig rqg AO onotrouv

;.reyoA0repq tpeuvo oro piAAov, 6nrr-rg 11 nAdprlg roro-
v6qoq rou prlXovroprou Spdong ror q reAe ronoirlorl rcuv

oAAepyrrtirv erXuAro;.rdrov, ro onoio Xpqorponoroivror
nporerpivou vo roroorouv neptoo6repo ooQoAq r<or

onoreAeoporrrd.
Or ve6repeg onoqr€rs, or onoieg pooi(ovror oe ppoy-

XrrEg proqieg. oniSe r(ov drr o poAog rqg or\Aepyiog oro
BA eivor r5roirepo oq;rovrr169 ruplu.rg orqv npdlrprl Qd-
on rng vooou onurg ouppoiver ro nqr5rq, e<prlpoug ror
veopo0g evqr\rr<9. Ko0dlg ro BA entpivet, n QA€ypovn
5ro5popori(er r<upiopXo no0o<puoroAoyr16 poAo orq
oul-ltrruiporoAoyio rqg v6oou. Ie npoXopqpivo ordSro
q QAey;rovd ourd, q onoio ror' opxnv eivot ovoorpe-
q.rrpq, roOiororor p6vrprq pe r[rpro roroAoyr16 Xopo-
rrqprorrrd rrlv KcrroorpoQq ru-rv eAqortr6v nv€upovr-
rd-rv rvc.rv. 'Eror oupQtuvq p€ rrl <puorxd e[tAt(q rqg v6-
oou goiveror rouAdXrorov Aoyr16 drr q AO, q onoio ei-

vor q trrovq er5rr[ yro ro oAAepyroyovo Oeponeio, 0o ei-

vor neprooorepo onoreAeoporrrd oro veopd dropo pe

BA onou ouvflOtrlg rupropXei o oAAepyrrog nopoytov,
ouyrprrrrd pe ro dropo peyoA0repqg qArrio525'26. H
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logical f inding of destruction of elastic respiratory fi-
bres. Thus, according to the natural development of
the disease. it seems at least logical that immuno-
therapy, which is the only specific treatment for the
allergen, will be more effective in young BA patients
where the allergic factor is usually dominant in con-
trast to older subjects2s'26. This view, concerning the
timing of immunotherapy initiation in BA patients is
of particular interest and remains to be proved.
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Aerrou pyiq rutv qvqnveuort Ktitv trtutitv
orov unoOupeoer6rop6

B. :ANE:IOTOY, N. TZANAKH:, N. OANA::INO:, A. MI-IOYPOI, N. :IAOAKA:

NEPAH'YH
O oron6g rqg epyooiog ourdg drov vo geAerq0ei q Aerroupyiq ru,v qvqnveuorrrdrv

;.rudrv orov unoOupeoer6rop6.
H ouvoArrrl rolig rurv qvqTrv€uorrrtirv putirv errrpr'10qxe p€ rnv p€rpqoq rurv nrEoeurv

orq 5rdprero piog yeyiorrlg ororrxdg €tonv€uorrKllg (Plmax) Kcrt UtqS peyiorqg ororrrdg
€Krv€uorr Kdg (PEmax) npoond0erog.

M€yroreg nr€oerg (PImax ror PEmax), (orrrq ;lrrpr1rr1614ro (VC), Suvoplroi rveupo-
vtroi 6yror (FEV1, FVC) ror rq enineSq rurv 0upeoer6rrrrrv opgovtirv (T3, T4, TSH) Uerprl-
Or1rov oe 43 uno0upeoer6rro0g oppr.rroroug, 15 pe nprrrronoOd rqr 28 pe rorpoyevrl u-
no0upeoe rdrop6. Or perpdoerg Eyrvov rptv K<rt 3 pqveg perd on6 Oeponeio pe 0upolivrl.

Tq qnoreAEopqrq rrlg peAErrlg €Serlov 6rr or pEoe5 rrp€g rrlg Plmax rqr PEmax quErl-
0qxov orqrtortrd orlpovrrrd (P < O.OOO1) perd Oeponeio. Irqrrorrrd orlpovrlrEg ouEn-
oerg ppiOrlrqv orrs p€oeg rrpE5 rqg VC, FEV1, FVC perd Oeponeio (p ( O.O5) evdr q rrpq
rou A6you FEV,IFVC 5ev dAAo[e (p=O.06). Miq orqrrorrrq oqpovrr14 ypopprxrl oAAq-
Aoouo;lErroq BpE04xe pero$i Plmax rqr TSH (r=-0.461, p ( O.OOO1) roOrirg ror pero[0
PEmax rqr TSH (r = -O.513, p ( O.OOO1). Enioqg orqrrorrrd oqgovrrrrl ypop;.rrrd otrAq-
Aoouo;1€rro4 ppE0qre gero(ri PImax rqr T3 (r = O.462, p ( O.OOO1) ror rqg PEmax rqr
T3(r=0.308,p=.OOOO).

An6 ro nopondvrr; onoreAtoporq oupr€pqiveror 6rr o unoOupeoerdrop6g enrlped(er
rqv Aerroupyio rurv qvqnv€uorrrtilv pudrv rqr 6rr q o6uvopio ourrl rrrrv qvqnveuorrrdJv
pudrv e[oprdrqr qn6 ro enine5o rtrrv 0upeoer6rrdrv oppovtilv. H peiuroq r4g ro;1iog rurv
qvqrrv€uorrxtilv putilv oQoporloe Kqr rous €rorrv€uorrKorig rol rous €Krrv€uorrxo0g pieg
Kqt nqporrlpIOqre Kqr orrs 50o o;.rd5eg rtrrv unooupeoer6rxulv oppriortrrv (npr.urono04g
Kcrr rqrpoy€v4g). T€Aog q puixq our4 o6uvo;,rio oneroroordOrl perd 3 pnv€S Oeponeiog.
Tq qnoreA€opqrq ourd E;1ouv oqpovrrrd rArvr14 oqpooio 616rr o<pori n puirn ro;1rjg e-
nqped(eror on6 rrlv 0upeoer5rrcr1 Aerroupyio, poper€g neprnrdroelg unoOupeoel6roporj
pnopei vo oSrlyq0oriv oe qvqnveuorrrd ovendprero.

nNEYMON (1993)157_164

A((erg K,\e r6rd. Miyroreg orolxEg nre oe rq ovcrnve uor ^ou
llveupovrxoi oyror,
M u(oi5qpo,
Yno0upeoerSropog,
A5uvo;rio ovoflv€rJorhu, l-, -, .- .

Enine5o 0upe oe r5rrilv opy-rov:L,,

* Flveupovrrq Ktrrvrrq llovcnro-rqpiou KpnrqS, flveu;rovoAoyrrq
Kfuvrr<d ror EvSorprvoAoyrrq KArvrrq, Nooorope iou Euoyye,\r_
opos.

l-1po6popo onoreAeoporo rqE epyooiog ourdg tXouv ovqKot_
vu.r0ei oro 22o Erqoro Iuvi6pro rqg SEpCR (,l999) ror ro reArro
onoreAEoproro oro Erdoro Iuvi6pro rng ATS (1 991 ).

I
11:
lt
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Erooyrrryrl

EIvor yvuloro 6rr tvog opr0pog oupnroporuv qno ro
ovqnv€uorrK6 o0orqpo pnopei vo nopouorooOouv
orov uno0upeo5rop6. Arionvolo, on6epo[q q€poyuJ-
yrilv, 6roropoXig rqg ovonvodg orov unvo, pertrrp€vq
ondvrrloq rou qvonv€uorrrou oe Xqprrd epeOioporo,
unepronvio Kot qvqnv€uorrrd ovendprero, eivor peprrd
on6 ro ouprtbporo ror ro ouppdporo ourdl-o. Ax6pq,
iXer 5erXOei 6rr or nrEoets ilou ovonriooovrot orrl
5roprero rqg eronvoqg eivor percr.rpiv€S oro uno0upeo-
erSrop6 ror pnopei vo oSqyqoouv o€ ovolv€uorrrd o-
vendprero. To nopondvtr.r 6pog etpqpo iXer peAerq0ei
Kor ovoKotv(dOei oe nopo noA[r llyeg neprnrdroerg (case
reports)5-7.

llpoo<poro orlpovrlrd peiur.rorl rqg 5ro5ro<ppovpol-
rrlg nieorlg ovororvdr0qre oe 3 unoeup€octdrrorjg op-
pti-rorou5 11 onoio Be,\rrdOqre pero 0eponeios, Ar6prl
ovrrQorrrd onoreAtoporo tXouv SripooreuOei ooov q-
Qopd rrg peropoAig rrlg (urrrrqg Xopqrrr6rrlrqs orov
uno0upeoe r5ropo5-e.

H nopotoo pelirq oron6 tXer vo errrpqoer rqv roX[t
rtrtv ovonv€uorrrdrv pudrv ror rous nv€upovrxorJg 6-
yKou5 o€ tvo peydAo (43) oplOpo neprnorqrrxdlv uno-
0upeoetSrrtirv opptioru-rv nptv Kot rperg pdveg perd o-
no Oeponeio unorordorooqg pe 0upo(ivq. TtAog dre-
peuvrlOqre ouorqprorlro 11 oXtorl pero(rJ rq5 roXiog
rtrtv ovonv€uorrrti.rv putlv ror rqg Aerroupyiog rou 0u-
peoerSoug oStvog.

YAr16 rol pi0oSor

MeAerd0qrov 43 qoOevelg, 15 pe rSrono0q (npr.lro-

llivoros 1. ANOPQI-IOMOPQIKA :TOIXE|A TON AyO OMAAON
KAI ANNATH :TO BAPO: META OEPANEIA.

nNEYMON Tetyog 3o, Toltog 5og, loiAtog - EemipBprog 1992

no0q) ror 28 ;re rorpoyevd unoOupeoer5ropo (l-livorog
1 ). H peAErq qrov npoonrrrq ror ouppereiXov 6Aor or
eroepX6pevor ooOevei5 p6Arg q 5royvrrloq rou uno0u-
peoer5ropo0 rerpqpru.rv6rqv ono ro EvSorptvoAoyrro
Tpqfro. Or dpprl.rorot U€ torpoy€vf unoOupeoer5rop6
eiXov unoorei 0upeoer5erro;rq yro roprivo rou 0upeo-
er5oug rouAdXrorov Evo Xpovo nprv on6 rq peAtrq ror
4 e p5opd5eg nptv rS perprloerg or dppuroror ouroi dri-
Konrov rqv 0eponeio unorordorooqg rou5 pe 0upo(i-
vr1 pe or<on6 vo er\ey1Oei nrOovrl ;reroororrrfl vooog. H
Srdyvr.uoq rou unoOupeorer5ro;rou ey€vero pdoer rou r-

oroprrou, rqg rArvrrrlg e[irooqg Kor r€Kpqpturvorov pe
perpdoerg rou enrne5ou rqg 0upo(ivqS (T+), rnS rpt-to-
So0upovivqg (T3) ror rqg OupeoerSorp6nou oppovqg
(TSH). Or ;rerpqoerg rnS Ts, To ror TSH Eyrvov u€ po-
5roovoooAoyrreg reXvrr€g (Amerlex T. ror To Sorin,
TSH).

To e0pog rov QuoroAoyrrdrv rrptirv qrov yro rqv To =
64-12.5 mg/dL, yro rrlv Ta = 52-196 mgldl Kor Vrcr
rqv TSH = 0.6-10 pUlmL.

M6vo ooOeveig pe oqpeio ropdroxqg ovendprerog 11

o€ OoppqK€urtrrl oytrryq nou enrlped(€t rous p0eS (n.X.
B-blockers) q peroororrril v6oo onorleiovro on6 rq
peA€rq. 'Or\eg or perpdoerg iyrvov porpud on6 e;rnu-
pero enelo65ro. 14 ooOeveig drov ronvrorig (33%),
5ev dlAo(ov lS KonvtolKt5 roug ouvrlOereg orq dldp-
K€rq rrl5 peA&rq5 ror oure nopouoio(ov oqpovrtro ou-
pnrtirporo ontug eni;rovo5 BnXoS d on6Xpeprpq orov
fl pov1lcrroilord0qrov or perpqoerg.

Or perpqoerg tyrvov rqv nepio6o rqg 5rdyvu-ronq rou
unoeup€o€tdropoJ ror pero 3 pqveg ono Oeponeio u-
norordorooqg pe Oupo[ivrl (T+). Tqv nepiodo rqg 5ei-
repqg ptrpqons (3 prlveg ;rerd Oeponeio) p6vo 21 o-
o0eveig eiXov yiver eu0upoe15rroi 6nr.rrg errrpqOqre ru-

YnOOYPEOEIAIKON APPO:TON (x+1 SD)

YNOOYPEOEIAI:MO: NO oYno
AT

HN IKIA YWO:
(Xp6vro) (cm)

BAPO:
kg* (o/o Pred)

OPANEIA

nPoTonAoH: 15 5 10 57.6+9 4 1 62+9 82.6+12.3 129.3+24.3 nprv

IATPOTEN H: 2228 53.0+"t4.5

NS*

1 60+7

NS

75.4t13.3 121 .5+20.7 nprv

NS

IYNON O 1143 32 54+14 160.8+7.8 78+13.2 124.2+22 Trprv

76+13.4
SS*

121+21.7 pero

* NS = ororrolxd pq orlpovrrrq 6ro<popd pero{[r rorpoyevoig ror npurronoOoig
** sS = orqrrolrd o4povrrrq (p < 0.0001) 6roeopd orq ptorl lpn rou pdpoug nprv ror perd Oeponeio
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pirog on6 rrg rrptg rn5 TSH. Or unolornot ooe€v€i5 no-
pouoiooqv oqpovrlrq peiutorl rqg TSH oAAd 5ev eiXov
<p0ooer or6pq ro Quololoyrro €Jpog. Zurrr<d Xurpqrr16-
rqro (VC), 5uvoprrd (cr.rrrrq Xtupqrrr6rrlro (FVC), 5u-
voprrd €Knv€ol-r€vog oyrog oro 1' (FEV1) perpd0qrov
p€ tvo {qpo onrpdperpo (Vitalograph-England) ror u-
noAoyioOqre o Aoyog FEV.IFVC oov Yo rqg FVC10. H

ouvoArrq roXug rtlv qvqTTv€uortKritv puti.rv errrprl0qre
pe ptrpqorl rqg ;rtyrorrlg ororrrrlg eronveuorrrqg (Pl-
max) ror ernveuorrrqg (PEmax) nieoqg. H Plmax pe-
rpq0rlre rovrd oro'enine5o rou unoAerno;revou 6yrou
(RV) ror 11 PEmax rovrd oro enine5o rqg oArrdg nveu-
povrrqg ;urpqrrr6rqrog (TLC). Or ooOevei5 rlrov ro0r-
oroi ror <|opoOoov ptvonleorpo (nose clip), ro or6po
roug drov ouvSeSepivo pe ro 6pyovo nou perporjoe
rrg nreoerg ;.re tvo orr\r1p6 orpoyyuA6 enror6pro. To
6pyovo pirpqoqg eiXe ivo peroArr6 r0Arv6po pdroug
15 cm, pe eoore prrq 5tdperpo 3 cm rqr ;rro ;rrrpd onfl
(2 mm) oro refur6 rou orpo pe orono vo eAoXroronotfl-
o€r rrlv rpononoiqoq rou odprorog rqg nieoqg (antifac-
ts) Aovur rrls oropcrrKqg rorA6rqros".To reArro orpo
rou opyovou drov ouv5e5epivo pe 5uo perprlrig nie-
oqg (Maxant, France) ivo yro rrg opvqrrrtg nrtoerg (o-
no 0 iu-r5 -200 mmHg) ror Evq dAtro yro lg 0errr€g
nrtoetg (ono O iug +350 mmHg). Tq 5uo pov6perpo
eiXov 5io ouprqpooupopreveq Ber\6veq, q pio er rov
onoiu.rv nopEpeve orqv Ev5er(q rqg piyror4g nieoqg ror
entrpene tror rq p€rpqoq rqg nieoqg pe peydArl orpi-
pero. Mro npoonoOelo 0er.r.rpeiro rKovonotrllKil orov or

piyroreg nrtoer5 pnopo[roov vo Korovpoeo0v vtq n€-
proo6repo qno ivo Seurep6Aenro. 'Orov q peropotrq
pero(t rKovonorrlrKtiv perpqoeov ilrov ;.rrrp6repq ro0
5% or npoonoOereg 5ror6TTrovro ror q peyoAurepq pi-
rpnon Xpnor;ronord0rlre qrq qnoreAEopqro.
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Zronortxrl ene{epyooio: Tq onoreAioporo ru}v p€-

rprloecuv nopouo16(ovrqr oov p€oeg rrpig -F pio oro-
0epd on6r,\eron (SD). H pt0o5og student "t" Xpnor-
ponorrlOqre yro vo errrpqoer rnv orororrrq oqpooio
rtr-rv 5ro<|opti.rv rurv peouv rrpdrv ru.rv perpqoeurv ru.rv

5to op65urv opptiroru-rv nprv ono rqv Oeponeio. Aro-
<popfg org pEoeg rr;rtg rou ouv6Aou rtuv oppd.rorcr.rv

nplv Kor perd on6 0eponeio errrprlOrlre pre rrlv roro
(<tVn "t" ovdAuoq. H piOo5og ru-rv <r\oXioruuv r€rpcr-
ydlvtr-rv XpqorponordOqre yro vo errrpqoer rq ypopprxfl
ouoxaron 5uo nopopr€rpcuv. T€4o5, rrpq rou p prrpo-
r€prl rou 0.05 Oeopn0nK€ oov enineSo ororrorrrd oq-
povrr16.

AnoreA€oporo

H ptoq rrpq rq5 Plmax (+ 1SD) Kqr ruv 43 qoOe -

vtlv pe unoOupeoer5ropo drov 83 + 25 sm HrO nprv
rar 11-l * 98 cm H20 pero on6 3 pflveg 0eponeiog pe

0upolivq. Aur[ q o0(qoq flrov ororrorlrd oqpovrlrq
(p ( O.OO01).

H pton rrpd rqg PEmax (+ 1SD) rlrov 79 * 31 cm
H2O nprv 115+32 cm H2O perd.Oeponeio ror ourq r'1

StoQopd orrg pioe5 rr;rig drov noAu orlpovrrrq (p (
0.0001). Or ptoeg rrp€g rcr.rv Plmax ror PEmax + 1SD,
rulv 5io opd5rl.rv uno0up<oer5rrtlv ror rou ouvoAou
ruv opprlorurv nopouoro(ovror oro oxnpq 1, oov r-

oroypdp;roro.
O nivorog 2, nopouoro(e r lg pioeg rrp€g -l- 1SD rrl(

Plmax, PEmax, rqg FEV,, FVC rou ,\6you FEVI,zFVC
Kor rurv 0upeoer5rrti.rv oppovtirv (Te, To, TSH) nptv ror
prero 0eponeio rov 5io opoStuv, oo0evtirv (r5rono0dg

[livorog 2. MEI-|:TE: nlE:El:, l-INEYMONIKOI OrKOl, OYPEOEIAIKE: OPMONE: :Tlt AYO OMAAE: YnO-
OYPEOEIAI:MOY KAI :TO :YNOnO TON A:OENON nPlN KAI META OEPAIIElA (x+SD).

YnOOYPEOEIAI:MO: Oeponeio Plmax PEmax
(cmH20)

vc FEV1 FVC

(% Pred)

FEVI,/FVC T4 T3

\"/.1 (mg,/dl) (ng,/dl)
TSH

(UU,zmL)

YNOOYPEOEIAI:MO'
(No=15

nprv*
perd

7$+27 78.1+36 83+17 92+21 82+16.4 82+8.5
'T 06+31 'l 1 1+33 86+17 99.5+22 85.5+16 85+10

4.7+2.0 87.6+30 66 5+22.3
9.7t4.8 120.8t37.5 18.O+17.8

IATPO TEN H:
(No=28)

P*=nporono0rls
VS rorpoyevr;g

trprv

nprv' 85+24 19-29 92+14
perd 120-26 1 17i3'1 98+15

p-0 35 p-0 98 p-0 1

105+26 91+17.4 35+16
112+26 98+16.4 87+16
p=0.09 p=o.1 p=0.45

6.0+5.0 66.6+28 53.3+22.0
12.0+7.8 1 10.3+40 13.4+12.4
p=0.81 p=0.o46 p=O.32

:YNON O

(No=43)
nprv 93+25 79-31
pero 111-28 115-32
p* p(0 0001 p<O 0001

100+25 89+18
108+25 94+17

p(0.OOO1 p(O.OOl

90-15
95=1 6

p<0 001

84+13 5.6+4.2 75+30 55.3+22.0
86+14 11.2+6.5 114+39 15.0+14.5
p-0.06 p<O.OO01 p(0.0001 p<0.0OO1

* p - pero(u ru-rv peou.rv rrpd-rv rrlg opo6o5 rou npurorcS: -5
*" p = pero(u ru.rv peoLrrv rrp[rv rurv ouvoAov ruv opp.io-* r

(a roJ rorpoy€vouq unoOupeoer5ropou nprv rq Oeponcio ('t'test)
r3 | Ko p(ro Oeponeio ('t' test xord (eiyq)
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EXrlpo 1: Ioroypopporo ruv ptorlrv lpdrv (+ 1 SD) rov peyi-
orulv €lonv€uorrx0v (PImax) Kot €Kflv€uorrKtirv (PEmax) nrioetr.rv
rrlg opd6o6 rtov rorpoyev0v Kot ruv nporono0drv unoOupeoer6r-

Kor rqrpoy€vd5) ror rou ouvo^ou rrrjv opp6oru.,v. An6
rov nivoKo 2 ro0tirg Kot qro ro oxrlpq 1 ;rnopei vo 5€t-
XOe[ 6rr or ;rtoeg ntl€S 6Au.]v ru.]v nqpopErp@v rou p€-
rpienKov 5ev 5riqepov orololKq onpovlKo vto lS
50o opo6eg uroeupo€t5tKd.lv nptv qno rqv Oeponeio e-
1169 ono rnv lpn rrls rplo6oeupovivrls (p = 0.046).
Enopivr.r.rg, or 5to oUoS€S uno0upoer5rrdv nopouoio-
(ov nopoporeg rrp€g nrEoeov Kor nv€upovrKrLv 6vKrr.lv
orrlv opXq rqg pelirqg npo rng 0eponeiog.

Or ptoeg rpas rulv nveupovrrti.rv oyrurv (VC, FEVr,
FVC) rou ouvolou rrrlv oppdorutv ou(qOqre perd 0e-
pqn€lo ror q ou{qoq ourq rlrov orqrrorrxo onpovrrr<d
(p ( 0.001)evtir o l6yog FEV,,zFVC 5ev oAAo[e (p =
0.06).

H ptoq rrpq rqg TSH rou ouvoAou rurv opptlorulv
perd;0qre ror or rrpig rrlS T+ ror T. ou(r10nKov tl€rq
Oeponeio Kor or olloyig ourig drov no,\i oqprovrrrEg
(p ( O.OO01) (nivor<og 2).

To oXdpo 2A nopouoro(er evo Sroypoppo oAAqAo-
ouoXtrrorlg ;rero{u rov lpdrv rqg Plmax ror rqg TSH,
6r\urv rtr.rv opptiorcuv nptv Kqt perd Oeponelo.

Mio uqqAqg ororrorrrilg oq;rooiog (p ( O.OOO1) op-
vqrrrrl ypopprrd oXioq ppE0rlre pero(rj Plmax Kor rrlg
TSH pe ouvreAeord opoouoXErroqg r = 0.461. Tqv oXi-
oq ourd neprypoqer q e(iouroq:

nNEYMON Teuyog 3o, ToStog 5og, lo0Atog - LemtpBptog 1992

PB max

AFTER BE FCI] E AFIFI]

f-l tarnocENrc N au cAsEs

xtirv r<or rou ouvoAou rov opptiorcr-rv (Total) nptv ror pero Oepo-
neio (or rr;rEg rou p eivor ;rero{i perpqoecrrv rov pioov rrptitv
rTpo Kor perd Oeponeio).

(1) Plmax = 1 18.6 - 0.528 TSH.

To oXdpo 28 eivqr nop6poro oxllpo, onou oAAqAo-
ouv5tovror 11 PEmax r<or q TSH. Mio uqrqAd orqrol-
rqg orlpooiog (p < O.OO01) Vpopprrn oX€oq pptOrlre
pero(u rutv rrpdlv rqg TEmax Kot rnq TSH oAu_rv rtuv
oppdroru-rv nprv Kqt trrerd Oeponeio pe ouvreAeord o-
trroouoXtrroqE r = -0.513 r<or e{iotr.roq:

(2) PEmax = 121 - 0.68 TSH.

To oXilpo 24 ouoXeri(er rrp€g rqg Plmax ror rq5 T..
Opoiurg ororrorrrq oqpovrrrq (p ( O.0OO1) Vpqpprrrl
oXfoq Bpi0qK€ p€ r = O.462 ror e{ioooq.

(3) Plmax = 65 + 0.37 T3

Iro oyq;ro 2B nopouord(eror q oXioq pero[i pE-

max Kcu T3, nou BpE0qre orqrrorlrd oqpovrrrq (r =
0.308, P = 0.OOOO).

Trlv ypopprrq ourq oXtoq neprypdeer 11 e(iooorl:

(4) PEmax = 70.3 = 0.28 Ts

Avri0ero, 11 oXioq pero(u rov nrioetr.rv (Plmax, pE-

200

I t)C

t\!+{
>ra
F.
F

o
X
ed
s4:LrA'l*{

E/1

BE FCRE

% totopATrrrc

I 5[)
1

1

PI *u,

< 0.0001 < 0.0001



(\l

U

I

A
-t

PNEUMON Number 3, Vol. 5, July - September 1992

200
n=86
r = -0.461

p < 0.0001

A

ct\
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ET
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I
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200

160

120

BO

40 60 B0 100 120

TSH tuu/ml)
max) ror rqg 0upeoerSorponou oppdvqg (TSH), oe 43 unoOupeo-
erdrroug opptirorouq nprv (yepdror rrirAor) ror ;rerd (ovorrroi ru-
<Aor) 0eponeio.

200

160

120

80

40 a-

B
1l=86
r = 0.308
P = O.(XX)6

o6 40 B0 t20 160 200 240

Ts (rglot )

So0upovivqg o'roug 43 unoOupeoer5rroug opptirorouS nprv Kor
prerd Oeponeio (oupBo,\o ontug oro oXnUo 2).

160

120

6t
Hr*l

I
x
d

IiA
ts.l

40 60 B0 100 t20 o6

tl0

40 40

o6
20 20

ct+.T

9
x
6t

ts
nr

TSH (pu/mI,)

Eldpo 2:A: Ipopprrd oXtoq pero{[r rqE peyior45 eronveuorrrqE
nieorlg (Plmax) ror rqg 0upeoer6orp6nou op;rovqg (TSH). B:
Fpop;rrrq oXioq pero(u rqg ;riyrorrlg ernveuorrrqg nieoqg (PE-

120

BO

40

40 B0 120 160 200 24a

Tf (nglaL)

I1r1po 3: A: [popprrrl oy€oq ;rerolir rqg ;r€yrorqg <ronveuorrrr;g
nieo4g (Plmax) ror rrlg rprro6oOupovivrlq (T3). B: l-pop;rrrq oX€or1
pero(0 r4g ;reyiorqg ernveuorrrdg nieorlE (PEmax) ror rrlg rprro-

o6

n=86
r = -0.513
p < 0.0001

n=86
| = O.4$2
p < 0.fiD1

161

.-\..



160

r20

n=86
r = 0.493
p < 0.0001

40 B0 120 160 200

I\.u* (cm H20)

Eldpo 4: A: l-popprrrl oXtoq pero(0 rr15 (urrxrl5 Xtlprlnx6rqrog
(VC) r<or rqg peyiorqg etonveuortrdg nieo4g (Plmax). B: [popprrrq

oytoq pero(0 rqg (tr-rrrrqg Xopqrrr6rqroq (VC) ror rqg peyiorqg

max) Kor rrlg Ta 5ev pp€0qre vo eivot orortortro o41.to-

vrrrd.
TtIoS, ro olqporo 4A ror 48 nopouord(ouv rtg

ypopprrEg oXtoerg p€roEu rqg VC Kql rulv ntioeov Pl-

max Kot PEmax. Or oXioerg ourtg drov ouolqorlKo

oq;rovrrrig (r = 0.493, p O.OO01 Kqr r = 0'0001)rqt
erQpo(ovror pe rrg elrodroetg:

(5)VC = 67 + 0.25 Plmax

(6) VC = 75 + 0.1 7 PEmax

Zu(nrnon

H roXu5 rtrtv qvonv€uortrtlv putirv, 6ncrrg ourfl errt-

;rdror on6 rq pirpqoq rq5 peyiorqg etonveuortrdg rot

rrlg peyiorqg exnv<uortrflg nieons, preAerq0qre oe 1 5

qppdorous p€ npu.)ronqOfl ror oe 28 opptilorous p€

5eurepono0d, rorpoyevfl unoOupeoer5rop6'

Tq onoreA€ottorq rns peAirrl5 ourdg €5er(ov 6rr q

ouvoArrq rox[rg rtrlv qvonv€uorlKd-rv putirv qrov perupt-

vn orous 43 neprnorqrrro0S uno0upeoer5rrou5 oppti.r-

orous Kqr or 5uo nrtoerg Plmax ror PEmax ou[r1Oqrov

ororrorrro oqpovrrro pero 3 pqveg Oeponeio5 unoro-

rdorooqg pe 0upo[ivq. To onoreAioporo po5 ouro

ILa
s

U
80BO

40

o5o6
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160
n=86
r = 0.394
p = 0.0001

a

al

8€
t

t_

40 B0 120 160 200

PE *"* (cm H20)

ernve uorrrrlg nieons (PEmax) oroug 43 uno0upoe t6trouS oppti.t-

orous nprv ror perd 0eponeio (oi.rUpo,\o onu.rg oro oXnpo 2).

oupQurvouv pe npoqyo0;reveg 6rlpoore u^o€lS U€povop€-
vuv n€prorqrrrtlv unoOupet5,o;touu 

t'''.

O Freedman5 oviqepe ;reiooq ruJV lr€Vioruiv nteoe-

ov oe 3 unoOupeoelSrroug opptitorous Kql o Martinez

et al8 preitr.roq rq5 Sro5roQpoyporrrflg nieoqg oe oA-

Aoug rpetg.

O Laroche et a17 nepriypqqre uio yuvoiro 58 erd-lv

pe e(eo4poopivq S0onvoto rot unoOupeoerSropo nou

nopouoio(e oqprovrrrq ;reiu.loq rqg Pdi Kql rou Xpovou
peropiBooqg rou QP€vtKou veuPou.

Ie ovriOeorl p€ rt5 noponovo 6q;rooreuoerg o opr0-

;rog rtrrv oooevd;v nou preAerqonKov orrlv nopouoo ep-

yooio drov noAu peyoAurepoS (43). 'OAor or oo0eveig

qrov neptnorqrtroi ror rop;lio enrAoyq rLr-rv qo0evtltv

5ev eyrve pe pooq oupnrt'.1;roro ono ro ovonveuortro

ouornl..ro (n.X. 5uonvoro) q roug pueq (oSuvopio) To

onoreAtoporo rqg peAirqg ourqg eSerlov ori oSuvol.tio

ruJV Ovqnv€uortrc,.tv 1-tuurv nopouoio(ov ro or 5uo o;ro-

5eg oppd.roru-rv, rooo pre npr-,-rrono0q ooo ror p€ lorpo-
yevil unoOupeoer5ropo. Av Aope xoveiq unoqqv rou o-

r o rorpov€vdg unoOupeoer5 opog eixe Sroprero p6vo

reoodpt.rv ep5opro5ov Kor or o npuronoOqg (r5rono-

0qg) unoOupeoerSro;roq txe ouvn0os ;loxpoypovro
6ro6popn nprv ono rq 5 ovu'i,,oq rol pnopei vo ou-
prne pover orr q o5uvopio rt-'"' ou'on';euortrdlv ;luti-rv 5ev

eiye oXioq ;re rq 5rop<e o -i! !asoJ oAAo pe ro po0po

rqg 0upeoerSrrqq e<rponn-q '/-t; olrou rou oupn€pq-

40
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opcrros €ivqt ro onor€Aiopqro rns p€Aarns ourns nou
E5er(ov, yro npdrn <popd orq 5re0vr1 prptrroypoeio pio
ororrorrrd oqpovrrrq ypopprrd oAlq,\oouol€rroq pe-
ro[0 rcr.rv nrioetr,rv (Plmax ror PEmax) Kqt rrlS 0upeoer-
5rrd5 ,\erroupyiog (IXilpo 2 ror 3). Or rrpEg r4g Plmax
ror PEmax oe roOe tvo oppu.roro ou{qOqxe perd 3 pq-
veg Oeponeio ov ror p6vo 21 dppu.roror eilov yiver eu-
0upeoer5rroi pero rq Oeponeio.

Eivqr 5uvor6v our4 n oiEqon orrg piyror<5 nrioerg
vo elvor onor€,\eopo roA0repq5 npoond0elog rq 5e[-
repq Qopd d rqg peAriurons rn5 ouvepyooiog rulv op-
pdrorr,uv. Ev roirorg, rq nopondvu.r eivor pdAAov oni-
0ovo, oQou eiXe yiver rdO< 6uvorq npoondOero er;rd-
Oqoqg rqg Sro5rrooiog rqg p€rpqoqg ror p6vo drov or
perprloerg drov or iSreg oe enovoAoppov6peveg p€rpn-
oerg q 6Iq npoondOero oroporo0oe. Aro;rq q Setreprl
pirpqorl iyrve perd on6 3 pdveg yro vo undpX€t orlpo-
wrrd enrppoq on6 rq pdOr1o4 rqg reXvrrflg (learning
effect). 'Opul5 q roA0repq rrvqronoiqoq rou opptir-
orou Kor ouv<pyooio 14 5erjrepq <popd 6ev pnopei r<-
Aeiul5 vo qnorAelo0ei oAtrd n noooorroio pelriooq rurv
nreoetr.rv nou ppioqre oe 6Aou5 roug opprilorous, €u-
OupoerSrroirg d pr1, rperg pqveg prerd 0eponeio, rdver
rqv nr0ov6rqro ourfl nol0 on6porpq.

MuondOero rtov oxer\errrtlv putirv orov unoOupeoer-
5rop6 tXer ovqrorv@0ei13 ono ro 1890 ror nro np6-
o<poro qn6 ro Khalleli et alla uno0up€o€t6lro05 o-
o0eveig.

Avri0ero ot ovonv€uortroi pieg 5ev eiXov pelerq0ei
oqpovrrrd ptXpr orlpepo. Axopq ylo npdlrrl eopd orq
5re0vq prpAroyporpio ovo<ptperor ypopprrq oAlqAoou-
oXirroq perol0 rurv ovonv€uorrrtlv putlv ror 14g Aer-
roupyiog rou 0upeoetSoig 6nurg ourq errrpdOnK€ p€
14 ptrpqoq rqg TSH Kcn T3. Av rqr rl TSH 5ev eivor o
nro orprpdE 5eirrqg ruuv prolq;rrrdrv oAAoydrv Trou
ouppoivouv orov unoOupeoe r5ropo eivor 6ptrrg o rol0-
r<pog Seixrqg rqg pop0rqros rng vooou.

Enrnpoo0Erog, eivor yvu.rord 6rr q eniSpooq rurv 0u-
peoer6rrdrv opprovdrv oroug 5rdqopoug roroug oXeri(e-
ror p€ ro poOpo rou Kop€ol.loir er5rrdlv unoSoX€ov
(nuclear receptors) ond rqv T3. Auroi or unoSoXeig E-

Xouv SexonAdoro ouyy€v€to p€ rrlv T. nopd rqv To. ye-
yov6g nou e(r1yci ev pipe r, yrori q T3 0eu.rpeirqt n €v€p-
y6g opp6vq orov €AeyXo nopoyuly4g npurreivtirv. To o-
noreAto;roro ourrlg rqg peA€rqg pog ouper.uvouv ;re ro
nopondvcr.r oQo0 oqpovrrrig ypopr;rrrEg oAAr1,\ooXeri-
oe rg pptOqrov pero{0 rtuv nrioeruv Kqt rns TSH ror T.
ror 6Xr p€ n1v Ta. [1opo;rolo onore,\to;roro tXouv ovo-
rorvoOei Kor yro rov un€peupeoer5ropol5.

O Hamley et all6 tXer 5qpoore0oer 50o ooOevei5 pe
unoOupeoerSropo nou nopouord(ouv op<porep6nleu-
pq nopdAuorl rou <ppevtrot veupou. Irrlv epyooio rou
Laroche et a17, q 5roepoyliorrrq o5uvol.rio one560q
orov ouv5uoo;ro puonoO€tog Kcl veuponoOerog.
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Irqv nopouoo peA€rq, q ,\erroupyrx6rqro rou epe-
vrrou verjpou 5ev pelerr104re, enopEvcrrg p6vo Oeurprl-
rrro pnopo0pe vo onoS6ooup€ rnv ;.reiu-roq rqg roXJog
rrrlv ovonv€uorrrdlv putilv oe puondoero, veupondoero
r1 oe ouvSuoo;r6 ror rc,-rv 5rlo. Ev rorirotg, or Laroche
et al7 nrore0ouv drr q orj{qoq rqg purrqg roX0og perd
Oeponeio o<peiAeror rupitog orq pelriuloq r4g puond-
Oerog rdrr nou ouuQulvei ror pe rq 5rrd pog onoreli-
oporo.

EnrnpooOErtug. ro onor<A€oporo po5 i5er(ov orr or
p€oq rrp4 rqg VC, FVC ror FEV, drov oro rortirepo
QuoroAoyrxd 6pro () 80% npopA.) nprv rrlv Oeponeio,
oAAd ou(qOqKov orlpovlKd (p ( O.OO1) perd r4v 0e-
poneio. O A6yog FEV,IFVC 6purg 5ev dAAo[e nou 5ei-
Xver 611 5ev un4p(e oqpovrrrq otrAoyq orous o€poyu.)-
youg. To onorer\€opord pog oup<purvo[rv pe ourd rurv
Wilson ror Bedelle nou iSer{ov 6rr q VC qrov oe <pu-

oroloyrrd opro, oe pq noX[rooproug unoOupeoer5rxoig
ooOeveig. Or ooOeveig;rog eiXov pEoo popog 124/orcu
r5ovrxo0 rous ilptv rqv Oeponeio ror nopouord(ouv ;rr-
rprf (2kg*) peit-,lor1 ;rero r4v Oeponeio (.121o/o rou r5o-
vrrou). Enop€vu.rg q pelrictrorl rurv nr€oeulv Kot ru.)v
nveupovrrtlv oyrurv, 5ev pnopei vo ono5o0ei orrlv Ut-
rpq ondrAero BdpouS or\r\d rupitrr5 orqv oi(qoq rqg r-

oXuog rurv ovonv€uolKtilv prudlv.

Ar6pr1, eivor yvtr.ror6 6rr oA,\oy€5 orous nv€ul-lovt-
ro0g oyrou5 (TLC, RVB) pnopoiv vo enqpeooouv rqv
nopoyuryq rov peyiorurv nreoeurv ptour rrlg oAloyrlg
r45 oXtoq5 pdroug-rdoq5 rurv ovonv€uolKrilv pu-
drvl7-18. Av rqr q oAAoyq nou rTcrporrlpiloope orqv VC
qrov ororrorrrd oqpovrrrq n Uioq rrpq rr15 VC npo ror
perd 0eponeio qrov oro erJpoE rurv <puoroAoyrrdv rr-
pdrv. Enopi'vo5, ouprr€poiveror 6rr q olloyq rqg VC n-
rqv ro onorEAeo;ro rqg peArltoons rrlg roXuog ruJV q-
vonveuorrrtlv puti.rv xor dXl ro ovriOero.

Tq qnoreltopqrq rrlg peAirqg ourdg €5er(ov ol o
uno0upeoerSro;169 enqped(e r 16oo rn5 €toTrv€uorrrqg o-
oo Kcl rous ernveuorrrou5 pi,€S r<or 6rr q o5uvol.rio xor
q peAriooq rTou nopqrnpdOqre perd 0eponeio, flrov
opor6;ropQo rorove;rqptvq orrg 6uo opdSeg puti.rv rrlg
ovonvoqg. To nopondvur €lvqt oe oup<purvio p€ ro o-
noreAioporo fiou ovoKotvrilvouv or Arora ror q Roch-
esterle o€ oppdroroug pe rorq Opi,Un. To qnoreA€-
opqro ourqg rrlg peAirqg t5ellov orr o unoOupeoerdr-
op6g enqped(er rq Aerroupyio rtr-rv qvonv€uolKtirv pu-
tlv orov ov0pu-rno oe lpovrro Sldorq;ro prrp6repo rcuv
4 ep5opdSov, nou orrlv nopouoo peAtrq ovenr[rX0q o
rorpoyevrlg uno0upeoe r5ropog. To e updporo ouro
oupQtrrvouv pe ro onorcltoporo rou Johnson et al2o,
nou i5er(ov oAAoyq ornv Tr€pt€Krrxorqro oe iveg runou
I oro 5rdqpoypq Kqr roug peoonAe0proug p0eg oe u-
noOupeoer5rro0g enipueg 4 ep5opd5eg pero rqv oArrq
0upeoerSe rropd roug. l-lopopoitr.rg, o lanuzzo et al21 q-
voQepov oAAoyig orqv ohrq ev(uporrrd ouprnepreo-



164

pq rou SroQpoyporos rou enipuog, i(r epSopd5eg pe-

ro 0upeoer5erropn. Tq qnoreA€opqrq pqg iSer(ov 6rr
o uno0upeoer6ropdg nporoAei ovorpenrd o5uvotrrio
ruv qvqflv€uorKdrv pur-i-rv, nou o<peiAeror oe puono-
Oero nou eivor ou;rpord pe ro roroAoyrKo 5eSopivo o-

, 20-21 14 -nO rlg peA€T€S O€ (trJO KOI OTOUS OVUpUJrIOUS . trV
roirorg, yro vo BpeOei o orprBdg noeoQuoroloyrrog

;rqlovropo5 ourqg rqg puondOerog oroug unoOupeoet-
Srroug oppdroroug Xpero(ovror nerpo;rorrrEg trreAereg

oe ovOpd-rnoug, nou 0o epeuvdoouv pe Btoqies rnv r-

orono0oQuoroAoyio Kor rS ev(uporrrEg oAAoytg roug
ovOptilnrvoug ovqnv€uorKoug pueg.

H nopo0oo peAirq enrpEBoruloe orr noAu ouXvrl ei-

vqr prq perpiou poOpou o5uvo1-rio ruJV ovoflv€uortrtbv
l.rutlv oe n€prnornrrKoug opptioroug ;re nporono0q fl
rorpoyevq, ppoXeio 5ropreiog, unoOupeoer5rop6. Aurd
11 oduvopio eivor ovdAoyq rou Bo0pot rou unoOupeo-
erSropou, rorr nou ovocpEperor yro npdrrq Qopo orq
5reOvd BrBAroypoQio, xor orr q o5uvopio ourq qrov o-
voorpenrrl orq 0eponeio pe Oupo(ivq. To onorelE-
oporo ourd eivor e[orperrrdg r<Arvrrqg oq;rooio5 ytorl i-
5e r[ov 6rr q Aerroupyio rov ovoTrv€uorrKclv putuv no-
Au ouXvo enlpeo(eror orov unoOupeoer5ro;r6. Ar6pn
q r<Arvrrd oqpooio ourqg rqg peAirqg tyrerror oro V€-
yovog orr oopopig enrnrtloe rg uno0upeoe rSropou
pnopei vo o5qydoouv oe ovenopK€lq rng qvofiv€uor-
rqg ovrr\iog Kor ovonv€uorrrd ovenopr<ero nou 0o

XperooOei pqXovrr<d unoorqpr(q rq5 ovonvoq5.
Enopfvu-rg. r<d0e nepinrooq Bopeiog ovonveuortrfig

ovendpre rog Xurpig e pQovig oiro 0o nptner vo eA€yye-

ror yro unoOupeoer5ropo ;rro r<or q peAtrq ouril i5er[e
6rr q roX0g ruJV ovonv€uorrrti;v putilv ouoXeri(erot
ypotrrprr<o pe rq Aerroupyio rou 0upeoer5oug o5ivo.
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Respiratory muscle Strength in Hypothyroidism*

V, SALESIOTOU, N. TZANAKIS, N. THALASSINOS, D. BOUROS, N. SIAFAKAS

SUMMARY
To investigate respiratory muscle strength in patients with hypothyroidism, global

respiratory muscle strength was assessed by measuring mouth pressure during PImax
and PEmax efforts. Maximum pressures, VC, FEV,, FVC, T3, Tu, and TSH were measured
in 43 hypothyroid patients. Measurements were made before and three months after re-
placement therapy with thyroxine. The results showed that the mean value of Plmax and
PEmax increased after treatment. Significant change was found in the mean value of VC,
FEV.,, and FVC aftertreatment but not in the FEV1./FVC ratio. A highlystatisticallysigni-
ficant linear relationship was found between Plmax and TSH and between PEmax and
TSH as well as between Plmax and T. and PEmax and T3. We conclude that hypothyriodi-
sm affects respiratory muscle strength and that this weakness is linearly related to thy-
roid hormone levels. Respiratory muscle weakness is present in both inspiratory and expi-
ratory muscles and is reversible with treatment.

PNEUMON (1993)1 65-172

It is well known that a variety of clinical respirato-
ry symptoms may be present in hypothyroidism.
Dyspnea, airway responses to chemical stimuli, hy-
percapnia, and respiratory failure are among these
manifestationr.' o ln addition, it has been shown
that inspiratory and expiratory pressures are re-
duced in hypothyroidism. but this has been studied
in very few patients.s-7

Recently, severe reduction in Pdi has been report-
ed in three patients with myxedema, which was in-
creased after treatment.s Controversial data have
been reported concerning the VC in hypothyroi-
dism.5 e

We conducted this study to evaluate respiratory
muscle strength and lung volumes in a large
number of ambulatory hypothyroid patients before

Key words: - Respiratory muscle strength,
Hypothyroidism.

and three months after treatment. We particularly
aimed to investigate the relationship between respi-
ratory muscle strength and thyroid function.

Materials and methods

Clinical Data

We studied 43 hypothyroid patients, 15 with
idiopathic (primary) and 28 whith iatrogenic myxe-
dema. All patients were ambulatory and were recru-
ited from the Endocrinology Department in a con-
secutive order. Patients with iatrogenic myxedema
had had a thyroidectomy for papillary thyroid carci-
noma at least one year before this study. Four

* From the Department of Thoracic Mediacine, University
of Crete Medical School,, Heraklion, Crete, (Drs Siafakas,
Tzanakis, and Bouros); and the Department of Thoracic
Medicine (Drs Siafakas, Salesiotou, and Filaditaki) and En-
docrinology (Dr Thalassinos), Evangelismos Hospital,
Athens, Greece.
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Table 1. ANTHROPOMETRIC DATA AND MEAN CHANGES lN WEIGHT AFTER TREATMENT (MEAN+ISD).

HYPOTHYROIDISM No TREATMENTSEX
Male Fema e

AGE (yr) HEIGHT (cm) WEIGHT
(Kilograms) (% Predicted)

IDIOPATHIC 15 10 57 6-9 4 1 62+9 82.6+12.3 129.3+24.3 Before

IATROGENIC 28 22 53.0+14 5+ 1 60+7* 75.4+'l 3.3 121 .5+20-7" Before

TOTAL 54+14 160.8+7.8 78+13.2 124.2i22 Before

76+13.41 121+21 .7 After

* No significant difference between iatrogenic and idiopathic.
t Statistically significant (p < 0.0001)difference in the mean weiqht before and treatment.

weeks before measurements, replacement (thyrox-
ine) therapy had been stopped in order for the pa-
tients to be investigated for metastatic disease. An-
thropometric data regarding the patients are shown
in Table. 1 . The diagnosis of hypothyroidism was
made by medical history and clinical examination
and was confirmed by measuring T+, Tg, and TSH.
Measurements of To, T3, and TSH were made by ra-
dioimmunoassay technique (Amerlex T. and To,

Amersham, England, and TSH, Sorin). The normal
values for To were 6.4 to 12.5 mg/dl; for T. they
were 52 to 196 ng/dl; and for TSH they were 0.6 to
10 pU,zml.

Only patients with myxedema and heart failure or
those on drugs affecting muscle function (eg. beta
blockers) or metastatic disease were excluded from
the study. All measurements were made long after
episodes of febrile illness. Patients who smoked (n =
14;133 percentl) did not change their smoking hab-
its during the study and did not show any significant
symptoms related to smoking (cough or sputum)
when the measurements were made. Measure-
ments were performed at the time of diagnosis of
hypothyroidism, before any treatment. and three
months after replacement therapy with Ta. Three
months after therapy, only 21 patients became eu-
thyroid as estimated by the values of TSH. The rest
had a reduced value of TSH but the value did not
reach the normal range. Vital capacity, FVC, and
FEVI were measured by a dry spirometer (Vitalo-
graph, Buckingham, England), and the FEY,/FYC ra-
tio was calculated. All volumes were corrected to
BTPS and expressed as a percentage of predicted
values. and the FEV1,/FVC, ratio was expressed as a
percentage of FVC1o.

Global respiratory muscle strength was assessed
by measuring Plmax and PEmax mouth pressures.

The Plmax was measured near RV and PEmax near
TLC. Patients were seated and wore a nose clip.
Their mouths were connected to the instrument that
measured maximum pressures by a hard, stiff
rubber piece. The instrument was a metal cylinder
15 cm long with an internal diameter of 3 cm and a

small leak (2 mm) at the distal end to minimize oral
pressure artifacts.l',. The distal end was connected
to two pressure transducers (Maxant, Paris), one
measuring negative pressures (from to - 2OO mm
Hg) and the other positive pressures (from 0 to +

350 mm Hg). Both manometers had two needles,
one of which rested at the maximum pressure pro-
duced during each effort, enabling us to read the
pressure with accuracy.

Efforts were considered satisfactory when maxi-
mum pressures were maintained for at least 1s.
These efforts were recorded when the variability
was less than 5 percent and the highest value was
used for calculations.

Statistical Analysis

Data are presented as mean value -l-1SD. The
Student "t" test was used to evaluate statistically
significant differences between the mean values of
the two groups. Differences in mean values, of the
complete data before and after treatment were
evaluated by the paired "t" test. The least squares
method was used to calculate linear relationships. A
probability value less than 0.05 was considered to
indicate statistical significance.

Results

The mean value of Plmax (+ 1SD) for all 43 pa-

1143 32
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tients was 83+25 cm H2O before and 117*98 cm
HrO after three months or replacement treatment
with ihyroxine. This change was statistically signifi-
cant (p < O.0OO1). The mean value of PEmax (*
1SD) was 79+31 before and 115-1-32 after treat-
ment and this difference in the mean values was
statistically significant (p ( 0.OOO1). The mean
values, of Plmax and PEmax + 1SD of the two
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groups and of the total number of patients are
shown as histograms in Figure 1. Table 2 shows the
mean values + 1SD of Plmax and PEmax as well as
of vc, FEV1, FVC, the FEV1,/FVC ratio, and thyroid
hormone levels (T., To and TSH) before and after
treatment in the two groups of patients (idiopathic
and iatrogenic) and in the total number of patients.
It can be seen (Table 3, Fig 1) that the mean values

TAbIe 2. MEAN VALUES OF MAXIMUM PRESSURES, LUNG VOLUMES, AND THYROID HORMONES IN
THE TWO GROUPS OF THYROID PATIENTS AND IN THE TOTAL NUMBER BEFORE AND AFTER
TREATMENT (MEAN+SD).

',,VXEDEMA TREATMENT Plmax PEmax
(cm HzO)

VC FEV1

(% Pred)
FVC FEV1,/FVC T4 T3

(&) (mg,/dl) (ng,/dl)
TSH

(uU,zmL)

iDIOPATHIC

lNo-15
Before* 76+27 78.1+36 83+17 92+21 82+16.4
After 106+31 1 'l 1+33 +86+17 99.5+22 85.5116

82+3 5 4.7+2.0 87.6+30 60.5+22.3
85+10 I 7+4.8 120.8+37.5 18.0+17.8

IATROGENIC

I No-28)
Before* 85+24 79+29 92+14
After 120+26 117+31 98+15

p value* 0,35 0.98 O.1

105:126 91t17.4 85+16
112+26 98+16.4 87+16
0.09 0.1 0.45

6.0+5 0 68.0+28 53.3+22.0
12.O+7.8 1 10.3+40 13.4+12.4

0.81 0.046 0.32

TOTAL
(No=43)

Before S3+25 79+31 9O+15
After 117+28 1 1 5+32 95+1 6

p valuet < 0.0001 < 0.0001 < 0.001

100+25 89+18
108+25 94+17

< 0.0001 < 0.001

84t13 5.6+4.2 75+30 55.8+22.0
86+14 1 1 .2+6.5 1 14+39 15 0+14.5
0.06 <0.0001 <0.0001 <0.ooo1

+ Between the mean values of idiopathic vs iatrogenic before treatment ('t' test)
t Between the mean values of the total (idiopathic + iatrogenic) before and after treatment (paired't'test)

a 11/]

p < 0.0001

3F FCRE AF TEB BIFORE

%
0.000

% totopp.rvtc E
Fig. 1: The Plmax and PEmax (mean + 25D) in iatrogenic and
idiopathic myxedema and in all patients before and after
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treathment. The probability values are between the pretret
ment and posttreatment measurements.



of all measured parameters of the two subgroups of
myxedema patients did not differ signif icantly before
treatment except for the value of Ts (p = 0.046).

The mean value of lung volumes (VC, FEV,, and
FVC) of all patients increased significantly after
rreatment (p ( o.oo1) but the FEvl/Fvc ratio did
not change (p = 0.06). The mean value of TSH of all
subjects was reduced, and the mean values of To
and T. were increased significantly after treatment
(p ( O.OOO1) (Tabte 2).

Figure 2, A, is a plot of the values, of plmax
against TSH obtained before and after treatment in
all patients. A highly statistically signif icant negative
linear relationship was found between plmax and
TSH (r = -0.461, p ( 0.0001), expressed by the re_
gression equation:

(1) Plmax = 118.6 _ 0.528 TSH.

Figure 2, B, is a similar plot of pEmax against
TSH. A highly statisrically significant negative linear
relationship was found (r = -0.S13, p ( O.OOO1)
with the regression equation:

(2) PEmax = 121 - 0.69 TSH.

Figure 3,A, is a ptot 6f plmax againt T3. A highly
statistically signif icant linear relationship was found

nNEYMON Te1yog 3o, ToltoE 5og, toiArog - Zenr€pBptog l9g2

(r = O.462, p ( 0.0O01). expressed by the regression
equation:

(3) Plmax = 65 + 0.37 T3.

Figure 3, B, is a plot of pEmax against T.. A statis_
tically significant linear relationship was found (r =
0.308, p ( O.0O06) and the regression equation fol_
lows.

(4) PEmax = 70.3 + 0.2g Ts.

No significant relationship was found between the
maximum pressures (plmax, pEmax) and To.

Figure 4 shows plots of VC against plmax and
PEmax. A highly statistically significant linear rela_
tionship was found between VC and plmax (r =
0.493, p ( O.OOOI ) and between VC and pEmax (r =
0.394, p ( O.OO01)with regression equations of:

(5) VC = 6t + 0.25 ptmax
and

(6) VC = 75 + 0.1 7 pEmax.

Discussion

Respiratory muscle strength was assessed by
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Fig. 3: Relationship between Plmax and T3 (A) and between
PEmax and T. (B) in 43 hypothyroid patients before (solid cir-
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measurements of maximum inspiratory and expira-
tory static mouth pressures in 15 patients with
primary and 28 with iatrogenic myxedema. The re-
sults of this study showed that global respiratory
muscle strength was reduced in ambulatory hypo-
thyroid patients. Both Plmax and PEmax increased
significantly statistically after three months of re-
placement therapy with thyroxine. These results are
in agreement with previous reports that showed
respiratory muscle weakness in isolated cases of
hypothyroidism.s*8'r 2

Freedmen5 showed reduced respiratory maximum
pressures in three hypothyroid patients and Martin-
ez et a18 showed reduced Pdi in another three. La-
roche et a17 reported a severe decrease in Pdi and
abbnormal phrenic nerve conduction in a 58-year-
old woman with significant breathlessness and hy-
pothyroidism.

ln contrast to these reports, we have studied 43
consecutive hypothyroid patients. All patients were
ambulatory and no selection was made based on
respiratory (shortness of breath) or muscle (fatigue)
symptoms and signs.

Our results showed that respiratory muscle weak-
ness was present in both groups of myxedema pa-
tients (idiopathic and iatrogenic). The patients with
iatrogenic myxedema were treated for thyroid carci-
noma. They were kept slightly hyperthyroid in an ef-
fort to suppress their tumor disease and this might
alter respiratory muscle function. Although their
maximum pressures did not differ from those of pa-
tients with idiopathic myxedema four weeks after
the discontinuation of replacement therapy, eg, at
the beginning of this study. Taking into account the
fact that iatrogenic myxedema was induced for only
four weeks and that idiopathic myxedema could be
of long duration before diagnosis, we conclude that
respiratory muscle weakness is related not to the
duration of illness but to the degree of thyroid dys-
function. Consonant with this conclusion is our find-
ing of statistically significant linear relationships be-
tween maximum static pressures and thyroid func-
tion when data points from iatrogenic and idiopathic
patients before and after treatment were plotted
(Figs 1 and 2).

All individual values of PImax and PEmax in-
creased after three months of treatment, as well as
the mean values of the pressures, even though only
21 patients became euthyroid after treatment. lt is
possible that this increase in the maximum static
pressures might have been the result of a learning
effect of the procedure or an improvement in the pa-
tients' motivation. However, this would be most un-
likely since we took care to instruct the patients un-
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til a reproducible result was obtained on both occas-
sions before and three months after treatment. We
cannot entirely exclude patient motivation but the
proportional improvement in the pressures seen in
all patients regardless of whether they had become
euthyroid after three months of treatment makes
this most unlikely.

Skeletal muscle myopathy in hypothyroidism has
been reportedl3 as early as 1890 and more recently
by Khalleli et alla in 15 patients in a prospective
study. Respiratory muscle function, however, had
not been systematically studied until now. Unique to
the present study is the linear relationship that was
found between respiratory muscle strength and thy-
roid function as assessed by TSH and T3. Although
not an accurate measurement of the biochemical
changes that occur with hypothyroidism, TSH is the
best index of the degree of the disease. Further-
more, the effect of the thyroid hormones in many
tissues is related to the degree of saturation of spe-
cial receptors (nuclear receptors) by T.. These recep-
tors have about tenfold higher affinity for T. than Tr,
explaining in part why T3 is the active hormone in
the regulation of protein synthesis. The results of
our study are in agreement with the previously not-
ed results, since we found a significant relationship
between the respiratory pressure and TSH and T.,
but not with To. Similar results have been reported
in patients with hyperthyriodism.l5

Hamley et all6 reported bilateral phrenic nerve pa-
ralysis in two patients with hypothyroidism. ln the
report by Laroche et al.7 diaphragmatic weakness
was attributed to both myopathy and neuropathy
since phrenic nerve conduction time and twitch pdi
were reduced. Since we did not measure respiratory
nerve f unction, we could only speculate that respira-
tory muscle weakness was due either to myopathy
or neuropathy or both. However, Laroche et a17 be-
lieve that the increase in respiratory muscle
strength after treatment was mainly due to an im-
provement in the myopathy.

ln addition, our results showed that the mean
values of VC, FVC, and FEV, were within the normal
range () 80 percent of predicted) before treatment.
but increased signif icantly (p < 0.001) after treat-
ment. No significant change was noticed in the
FEV.IFVC ratio. These results are jn agreement
with those reported by Wilson and Bedell,s who
showed that VC was normal in nonobese, noncom-
pl icated hypothyroid patients.

Our patients had a mean weight of 124 percent of
the desirable weight and showed a small (mean, 2
kg) reduction in weight after three months of treat-
ment (121 percent of desirable). Therefore the im-
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provement in the maximum pressures as well as in
the lung volumes could not be attributed to this
weight loss but was most probably due to the in-
crease in respiratory muscle strength.

It is well known that changes in lung volumes
(TLC, RV) can influence the generation of maximum
respiratory pressures due to the length-tension
properties of the respiratory muscles."'". Even
though there was a significant change in VC, the re-
sults of the present study showed that both pre-
treatment and posttreatment values of VC were
within the normal range. Thus, we conclude that the
changes in VC were the result of improved respira-
tory muscle function and not the opposite.

The result of this study showed that hypothyroi-
dism affects both inspiratory and expiratory muscles
and the weakness and recovery are distributed be-
tween the two groups of muscles. This is in agre-
ment with results in previous studies of hypothyroi-
dismT and in undernourished patients reported by
Arora and Rochester.ls

The results of our study demonstrated respiratory
muscle weakness in humans at least four weeks af-
ter the development of iatrogenic myxedema and
are in agreement with those reported by Johnson et
al20 showing alteration in the proportion of type 1

fibers of the diaphragm and intercostal muscles in
hypothyroid rats four weeks after total thyroidec-
tomy. Similarly, lanuzzo et al21 reported modification
of the overall enzymatic capacity of the rat diaph-
ragm six weeks after thyroidectomy. Our results
showed a reversible respiratory muscle weakness in
hypothyroidism which might be consistent with
transient myopathy, which would be in accord with
the histologic findings in experimental animals20'2
and humans.'o Ho*ever, to identify the precise
mechanism of myopathy in hypothyroid patients
further studies are needed, including respiratory
muscle biopsis and histopathologic and enzymatic
ana lyses"

The present study confirms that mild respiratory
muscle weakness is a common finding in ambulato-
ry patients with either primary or iatrogenic short-
duration hypothyroidism. This weakness was pro-
portional to the degree of thyroid dysfunction and
was reversible by replacement therapy with thyrox-
ine. These results are of clinical importance because
they illustrate that the respiratory muscles are
commonly affected in hypothyriodism. Furthermore,
since respiratory muscle strength was shown to be
related to thyroid function, this could lead to respira-
tory pump failure in severe hypothyroid cases.
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Aeircrqg MurcoBdKrqpritorcrlg MoAuvoqs AMM) orqv
r1Art<fo rou orpqre0orpou rcqrq ra €rr7 1989-1991

M. MO:XO:, I. MEI-A:, E. ZAXAPIAAH:*, A. KAPATIIKH:

NEPAH'YH
kon6g r4g epyooiog eivor q peA€rr1 rou AMM orqv qArrio rou orpctr€uoipou rqrd rq

€rn 1989, 199O. 1991.
YnoBA{0qrqv o€ OupqrrvoSoprrq xqrd Mantoux 9.135 veoofAtrerror p€or1g qArriog

2O erdrv rqrd rq 6111 1989-91.
Xpqorgonol40rlre rluproriv4 PPD RT-23 rou lvorrrorirou Koneyxdyns 5nurg opoltirve-

rot qn6 ro EAAqvr16 lvortroOro [1oor€p ouorqpd ev5oSepprr62TU ge peJ\5vo 25-26 G
orrlv €ot'r enr<pdvero rou optor€pod dvrrr rprrrlpopiou rou ovrrppo;1iou.

Oerrrrl loporrqpi(ovrqv 5rov q eyropoio Srdperpog 6trl0rloerrrg {rov ioq ri peVqAf-
repq on6 1O mm. An6 roug 9.135 Bp€Oqrov Oerrroi 646 (7,O7%) ovoAurrrd 6e rqrd 6-
rogei;1ope:1989qn6 3.277 Oerrroi 214(6,53%), 1990 sno3.702 Oerrxoi 285(7,7O%l
rqt 1991 oln6 2.156 Oerrroi 147 (6,82%1.

Ee ouyrpiorpo nA40uop6 orrg 'EvonAeg Auvdperg rq retreurqio 3O 1p5vro Srqnrordr-
veror peydAq poOproio nrdroq rou AMM ro 1961 = 47,30%, 1966-68 = 37,80%,
1969 = 26,OO%, 197A-79 = 1a,63%, 1981 = 14,23%, 1982 = 13,55%. 1983 = 11.1O%,
1984=1O,5O%,1985=10,64%,1986=9,43%,'1987=A,O7%,1988=8,45o/o,1989=6,53%,
199O = 7,7Oo/o, 1991 = 6,A2%.

To enine6o qur6 (6,82%) ovrrororlei nepinou orous flpo €rKoorrrevroeriog 5eirreg
rurv [ponyp6vurv lrrlpdrv pre ouv€n€rq vq onqrreirqr ouv€1roq rou qvrteuporrrof o-
ydrvo or4v lrirpo pog.
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EI:ATOTH roporrqprdror<rlg pdAuvoqg (AMM).
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5pooq ror<i Mantoux 9.135 veooJr\Aerror, pr€o4g qr\r-

riqs 2O ercfuv, rqrd ro €rr1 1989-91, rqv nptirrq e p5o-

Ud5u rng rorord{etirg rous Kor nprv ond rrlv Srev€pye ro

onorou5rinore e;rpo,\roopori.
XpqorponorrlOqre Quporivq PPD RT-23 rou lvorr-

roUrou [1oor€p rqq KoneyXdyrlg, d,nug oportlverot rot
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vrqr ovqAurrrd orov nlvoro 1 .

1NEYMQN TeuyoE 3o, T61tog 5og, louAtog - ZenripBptog 1992

:YZHTH:H

Me ro oqpeprv<i 5e5op€vo, eivor yvuord, drr or

onou5ord,repor Selrreg yrq rqv errl;rr1oq rrlg errdoeog
rrlg Quporrdro€u.l5 o€ pro Xdrpo elvor q enlnruroq, o enr-

noAoop6g, 11 ovqrd,rr1ro, o erqorog rlv5uvog Qu;rorrtir-
Soug poAJvo€urs Kor o 6eirrrlg ;ruroporrqpr5rorrjg po-
Advoeog nou qnoreAei ror rov nro o(rdnroro rpdno
errrprjoeog rou enrn€5ou rng Ouporrtiroetlg oe €vov
nr\r10uopd.

Iro nAoioro rou ovrQupqrrroJ oytirvo orrg 'Evo-

nleg Auvdper5 €yrve preA€rr1 rou 5eirrrl puroporrqpr-
Srorrig ;r6truvoqg oe vdoug rqg orporeUorpqg r1fuxiog.

O peydAog opr0pdg rulv e(eroo0€vrtov ror q npo€Aeu-

oq roug qnd 6Ao ro 5ro;repioporo rn5 X6pqS pos Ko-

0rorodv ro 5elypo ovrrnpoorlneurrrS.
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yrpiorpro nAq0uopd, 6eiXvouv Bo0proio nr6oq rou
AMM.
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llivoros 1. ANAAYTIKA AflOrEAE:MATA En ETXOY OYMATINOANTIAPA:EO: KATA TA ETH 1989-91

'Erog E{eruo)€vres ft) (%) (-)
1 989
1 990
1 991

3.217
3.702
2.156

214
285
147

6,53
I,70
6,82

3.063
3.411
2.009

93,41
92,30
93,18

(+): Arci;rerpog Srq0rjoeog 1O mm.

FIiTioTog 2. NTO:H TOY AMM :THN HN IKIA TOY :TPATEY:IMOY :THN XOPA MA: THN TEN EYTAIA 3Oeliq

'Errl ZuyypaQeig E{eroo0€vreg AMM
1961-63
1966-68
1 969
1978-79
1 981
1 982
1 983
i ga+

1 985
1 986
1987
1 988
1 989
1 990
1 991

Iroup6nouAog Kot ouv. (1 963)
ArlpoqArdnouAog ror ouv. (1970)
Arlpor6nouAog (1970)
MrXo{A Kqr ouv. (1981)
AqpoqArdnouAog ror ouv. (1 990)

)>

)>

)>

)>

MdoXog Kor ouv. (1991)
)> -.

7.218
2.119
3.555
1.454

3.277
3.702
2.156

47,30y"
37,80Yo
26,OO%

18,63%
14,23%
13,55Yo
11 ,1jyo
10,50%
10,64%
9,43yo
8,Ot%
8,45%o

6,53%
7,lo%
6,82%
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orpor€uoipou rl^tKloS Kord ro 1g66, dqAodn o AMM
ornv norpi5o Uog orrlv qAtKio rurv 20 eruv nAqoid(e
rous npo 2Seriog Seirreg rov npoqy;rdvL,tv ;r,tpritv

And rov l-rorpopovtlAcixrl ror ouv. <orq ro €r1
1981-88 unopArj0qr<ov o€ Ouporrvoovridpooq <ord
Mantoux 37.515 veootjAAer<ror pdorlg rltt<iog 21 ,17
€r6v p€ ovciAoyo onor€A(oporo dnog orov nivoro 2
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lndex of Mycobacterial lnfection (lMl) in drafted
freshmen during the period 1989-1991

M. MOSCHOS, J. MEGAS, E. ZACHARIADES", D. KARATSIKIS

ABSTRACT
This study aims at examining the Index of Mycobacterial Infection (lMl) at the age of

military draft during, 1989, 1990 and 1991 .

9.135 drafted freshmen of an average age of 2O years were subjected to the Mantoux
tuberculosis test during 1989-91

Tuberculin PPD-23 of the Copenhagen lnstitute, as diluted by the Hellenic Pasteur ln-
stitute, was used intracutaneously 2 TU with a 25-26 G needle on the inner surface of
the upper left third part of the forearm.

Tests were designated as positive when the transverse filtration diameter was equal to
or greater than 1O mm, Out of 9.135 test 645 were found positive (7,O7%l and in detail,
each year, the results were:214 positive out of 3.277 (6,53%), 199O: 285 positive out of
3.7O2 (7,7O%1, and 1991 : 147 positive out ol 2.156 {6,82%1.

In the comparable pool, in the Armed Forces, over the last 30 years, a large gradual fall
of the !MM is attested: 47 in 1961 (3O%), 37 in 1966-68 (8O%1,26 in 1969 (00%), 18 in
1978-79 (63%1, 14 in 19e1 e3%1, 13 in 1982 (55%1, 11 in 1983 (1Oo/ol, 1O in 1984
(5O%1. 1O in 1985 (64%). 9 in 1986 (43%1,8 in 1987 (O,7%1,8 in 1988 (45%1,6 in 1989
(53%).7 in 1990 l7O%1,6 in 1991 /82%1.

This level, (6,82%l corresponds approximately to the rates typical of the advanced
countries 25 years ago, a fact which consequently dictates the perseverance of fighting
against tuberculosis in our country.

PNEUMON (1992)176-178

INTRODUCTION

The Mantoux tuberculosis test in the most relia-
ble method of estimating mycobacterial infection in
a population. ln the Armed Forces of our country
from 1961 to 1988 many authors have performed
the Mantoux test in a considerable number of
drafted freshmen and they have found a great grad-
ual decline in the lndex of Mycobacterial lnfection

Key words: - Mycobacterial infection index
Army personel

(lMl). The aim of this study was to examine the lMl
in drafted freshmen of our country during the period
1989 to 1991.

MATERIAL AND METHODS

Within the frame,..,,cr< rf the Army anti-
tuberculosis progran I 13.1 crafted freshmen,
mean age 2O r,'ea,-s --1..,..:.r rhe Mantoux test

414 Military
Sismanglion
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during the first week of their draft and prior to any
vaccination, during the period IgSg-1991. Tuber-
culin PPD-23 of the Copenhagen lnstitute, as diluted
by the Hellenic Pasteur lnstitute, was used intra-
cutaneously 2TU with a 25-26 G needle on the
inner surface of the upper left third part of the fore-
arm. Tests were designated as positive when the
transverse filtration diameter was equal to or
greated than 10 mm. Filtrations of less than 1O mm
were characterised as negative without distinguish-
ing between doubtful (5-9 mm) and negative (0-4
mm)

RESULTS

Out of 9.135 examined freshmen 646 (1.O7%)
had a positive Mantoux test. The results are shown
in detail in Table 1.

177

DISCUSSION

As known today the lMl index is among the most
important indices for the estimation of the spread of
tuberculosis in a country. Within the framework of
the Army anti-tyberculosis program we studied this
index in drafted freshmen for the period 'l g8g-1991.
The large number of examined freshmen and their
origin from all areas of Greece make the group
respresentative of the Greek population as a whole.
The results of this study in comparison to previous
studies show a gradual decline of the lMl. As shown
in Table 2 the lMl dropped from 47,2% in 1961 to
6.82 in 1991. Despite this decline lMl remains high
in comparison to developed countries such as the
USA and Holland where in 1966 an estimation
showed lMl to be 3.4% and 6% respectively. ln other
words the 1989 to 1991 lMl in our country is similar

Table 1. ANALYTICAL RESULTS oF THE MANToux rEST FoR THE YEARS 1989-91

No Examined (+) (%) (-)
1 989
1 990
1 991

3.277
3.702
2.156

6,53
7,70
6,82

3.063
3.417
2.009

93,47
92,30
93,1 I

214
285
147

(+): Transrurse filtration diameter

TAbIC 2. INDEX OF MYCOBACTERIAL INFECTION (IMI)AT THE AGE OF MILITARY DRAFT DUDING THE LAST
30 YEARS

Authors No Examined t.M.l
1961 -63
1966-68
1 969
1978-79
1 981
1 982
1 983
1 984
1 985
1 986
1 987
1 988
1 989
1 990
1 991

Stavropoulos et al (1963)
Dimoiliopulos et at (1970)
Dimakopoulos (1970)
Michait er at (1981)
Dimoiliopoulos et al (1990)

)>

>)

Moschos et al ('lggl )

7.218
2.119
3.555
1.454

s.211
3.702
2.156

47,30%o

37,80%
26,OOYo

18,63%
14,23%
13,55yo
11,10%
10,50%
10,64%
9,43%
8,O7%
8,45%
6,53%
7,700/o

6,82%

Year

Year
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to those of the above mentioned countries 25 years
ago. Yiatromanolakis at al, during the perlod 1981 to
1988 examined 37,515 drafted freshmen of mean
age 21 .17 years, with the Mantoux test and found
similar results to ours.
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Ynvoanvoi'r<6 o0v6popo: 11 pdro MEpog
l. Ev6eiEerS Kqr r€XVrr€g rrlg petr€rnS rou invou

A. AMOtnOXtOY*, t-. BAPOYXAKH:*

NEPAH'I'H
To unvoqnvoir6 orivdpopo eivor ro ou;1v6repo oirro rlpep4orog unvrlAiog oro yevr16

nAq0uop6, pe enrnoAooy6 nou norritrAer rrr:.6 2-8%, ovdAoyo pe 5rd<[opou5 ouyypoQ-
<peig. O 5uvqrrrd 0ovorrl<p6pog yoporrdpqs rou ouv5p6pou, ro nAd0og rov enrnAortirv
rrou ro ouvoSerlouv, q norrrAopopQiq r4g xArvrxrlg rou ep<pdvrorls Kqr rurv qrrrurv nou
ro npoxoAoirv, enrpdAAouv rov EAeylo rou o€ er6rxd KEvrpo'Ynvou, pe eler6rxeugtvo
npoournr16 xqr er6r16 elonArop6.

To nop6v dp0po ovo<p€peror orrg evSei(€r5 rn5 noAuroroypqQrKns peA€rqg rinvou
(polysomnography - rqg rour6xpovns 64Ao6d roroypo<pqg HEI-, HOf, HMf, HKI-, SaO2,
oropqroprvrrqg podg o€po, rivqoqg Otrrporrro0 rqr rorArqro0 ror;ldryorog rord rr1

5rdprero rqg v0pog), orrs Xpnorponoroipeve5 pe066oug 6repetvqorls rou ouvSp6pou
Kqr orl5 Oeponeurrr€g nopepBdo€r5 Trou qroAouOo0v rr1 Srdyvtrroq rou.

Ee €vq 6e0repo pCpos nou qroAou0ei, roroypdqeror q epnerpio r4g rprero0g Aer-
roupyiog rou Epyoorqpiou 'Ynvou rou Eropov6yAerou f.n.N.A.

nNEYMON (1993)179-187

H nopouoio SroropoXri-rv rrlg ovonvoqS Koro rn
Sroprero rou unvou eivor yvtlorq r<or iXer neprypoQei
oflo rqv opyororqro. Ano noAAoug ouyypoQeig ovoee-
peror (KAou6rog ArArovogl, A0qvoiog2 q neplnrurorl
rou Arovuoiou, rupdvvou rqg Hpdr<Ae ro6 orov Iovro,
nou yevvqOqr<e ro 360 n.X. nepinou Aurog nrov u-
nepBopog, pe SroropoXts rnS ovonvodg, ouXvo eneroo-
5ro nvrypovilg r<or €vrovrl qpepdoro unvqAio. H Oepo-
neio nou rou ouorrloov or yrorpoi rou, qrov npulroru-
nn Kor €upnUorrr<q. Tono0erouoov Aenriq, por<preg Be -

Aoveg oro odrpo rou Srone pv[rvrog ro Ainog, U€ oKono
vo rov xporouv oe eypflyopoq [lptner vo nporerror
yro ouvSpopo dnvorog orov unvo.

O Ioi(nqp, enioqg, tXe r neprypor.U€l rov r<upro John

A€{erg K.\er5ro: - Ynoonvoird otiv6po;ro

- Epyoorrjpro Unvou

- [ioluourpororoypo<prrr] peA€rq

Falstaffi, uneppopo, pe evrovo poyoAqro, nU€prloro
unvqAio onororpreror novcu orriv r<oper<Ao, (unvcre r

pe 5uor<oAio, pe Qu-rve<, r<or rpopqyporo r<or [3o0po
ouyxuol! fr€ro ro {unvqpo. To enerooSro ouro oXeri
(ovror pre r<oroXpqoq oAxooA, onore npene r vo npoler
ror Vro ;r€rprog Bopurrlroq o0vSpopro onvo oS orov u

nvo, flou npor<o,\ei ou1.rnr0poro p€ro Kcrroxpqol oA

r<ooA

H rrArlpiorepl ol-lLUq neprypoQrj ruiv oul-lrrruprorutv
ror.l rrrlvo oflvorKou ouvSpopou eyrve ono rov Charles
Dicl,.r-,nsr, rr.iv 19o oriLvo ;ie rov i<Aooorr<o rou r-1pe,-ro,

ri;,v T(o, ro lovrpo oyopr ,,Joe the fat boy,' O T(o r1

i.rv noxun(rnKr)g, rr€ (ot Ktvo npoouJrro h,o, Korl,lotov
irrrvc.yt,rg, orrou5qnore, oe onoroSqnore rcorooroorl,
poyriAr(c 6e, noAi evrovo EiXe orSrlporo oro Kcrrul o

' IroprrvoyAe ro fev rci {1e p Qepercrro Nooor<opeio Arrrxrl<, B

Iir0oAoyiro5 Topcrrr,, Epyoorrlpro Ynvou.
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Kpo, €v5€rEn 5e[rog r<op5rorflg ovenoprerog Aoytl t-
vrovns Xpovrog uno(orpio5, yr ' ouro KCn ro r<orrrvo
nAq0uprr<o npootlneio. 'Hrov vu-r0p6g, opvos olS Kt-

vno€rS Kor rrS ovrrSpooe rg rou.
YnopXouv orq AoyoreXvio, noAAtg or6prq neprnrtil-

o€rq n€prypoQrlg rtrrv oupnrtlpdrctrv rou uflvooflvoirou
ouv5po;rou o€ XopoKrrlprorKous npueq, n €nrornpo-
vr<r1 opu-rg peAtrq opXroe noAu opyorepo.

Ano rrg opXig rou 18OO opyroov vo epQovi(ovror
enrorrlpovrrtg ;reAfreg rou unvou, nou Booi(ovrov o-
purg ornv noporqpqoq. Aprero opvor€po ovoQipOq-
rov ;reroBoAeg 14g oprqpror<qg nieoqg, ovonveuorrrqg
ouxvorrlrog ror rop5rorou pu0pou orq 5ropr<ero rou u-
a,uo u 

u.

H npdr4 popQq HEI (r1Aer<rpo-eyrceQoAoypoQnpo)

oe ovOpdnoug 5r1pooreu04r<e poArg ro 19296'7, o 5ro-

Xtrrpropdg rutv oroSir,tv rou unvou oro HEI- ro 19358,
evd q neprypoQn rng REM (Rapid Eye Movement) eo-
on5 oro peoo rou 1 95Os.

Or nptlreg r<Arvrr<eg peAireg iyrvov yvoorig orq 5e-
roerio rou 1 960. KAooorr<r1 0eopeiror q peAerq rou
Bullowl0 ro 1963 nou i5e r{e, orr or<opo Kor ro Ouoro-
Aoyrxo irropro eXouv ooro0n runo ovonvo4g, orrlv
REM Qool rou urvou.

Ano rore ptXpr orlpepo, q npooSo5 nou ouvr€A€-
o0qr<e eivor npdy;rorr <vruntr.rororq, r<o0cbg 5er<o5eg

peAereg nopouorooOnKov orrl 5te0vfl BrBAroypoQio,
(eruAiyovrog rrq dyvr.uoreg ;reXpr rore, nruXig ru.rv 5ro-
ropoXrirv nou ox€ri(ovror U€ rov unvo.

I' ouro ro cpepo, 5ev 0o ovoQep0ouv r<o0oAou
ve upoQuoroAoyrr<ig noporrlpRoe rS nou ouv5tovror pe

npdruno ouUn€prOopos, rl q.,uxrorpl<tg voooug. 'Ep-

Qooq 0o 5o0ei orrg SroropoXtg rrlg ovonvoqg orrl
5ropr<ero unvou r<o00g Kor orrs reyvrrig r<or evdei{erg
rt-rv MeAerd.rv 'Ynvou (M Y.)

H peA€rq unvou yiveror oe e r5rro r<€vrpo 
-Epyoorq-pro 'Ynvou (E Y )- ecpo5roopivo pe r<oroAAqAo re-

XvoAoyrr<o e{onArotrro, nou 0o ovoQep0ei ovoAurtKo
nro xortl. Enioqq, ro ovepdlnrvo 5uvoprr<o nou or€A€-
ytr.rver ro Epyoorqpro 'Ynvou npine r vo €yer unoBAqoei
oe er5rr<fl er<noiSeuoq ror or<op11 ot XuJpot rou vo iXouv
enrleyei r<or 5ro;ropQu.r0ei r<ordAAqAot'u.

O ooOevr1g nou npoK€rror vo unoBA4Oei orq peAerq

unvou npener vo eXer, r<oropXdv, evqpepu.rOei yro oA4
rq 5ro5r<ooio. [lpiner vo oro0overor overo, iijore vq

Unopao€r vo xorpqoei ontlg oro onirr rou, vto vo Koro-
ypoQei r<or o{roAoyq0ei onoro no0oAoyrro <porvoprevo,

rou Srlproupyei ro npoBAnpo Kor rov o5r1y4oe oro vto-
rpo rou. l-ro rqv oTroKrnon ourou rou oroOdporog d-
v€orls, 5uo npoyporo eivor onopoirnro: o) ovonru{q
epnroroo0vrlg pero{u rou ooOevo[rq Kor rou npoouint-
rou rou E.Y. r<or B) rcoroAAqAor Xd-rpor.

To npoou-rnrro rou E.Y. onoreAeiror on6 rov yrorpo
(q rorprr<11 opoSo), vooqAeurpro ror reXvr16. l-loAAtg

nNEYMON Teuyog 3o, Topog 5og, loiAtoE - \enrEpBprog 1992

Qopig rl voonA€urpto unoSax€ror rov ooOevd rou e{r1-
yei rr1 5ro5rr<ooio rnS peAirqg, rou SeiXver ro Suiporo
oro oTroio 0o <orpqoei Kor rov evqpepdver vto rnv npo-
€rortrooio nou onorreiror. Mnopei vo Qiper po(i rou ro
npoorlnrrd rou ei5q (nur(dpeg, ei5rl oroprxrlg xoOopro-
rqrog, IuprorKo, quTrvnrqpr, po{rAopr, r<An.) oropo r<or

prr<poovrrreip€vo nou rov Boq0o[lv vo XoAopdiv€r Kot

Oeopei onopoirqro vro vo Korprl0ei. Oo rpan€r vo ax€r

Aouorei Aiyeg iipeg nprv rnv M.T., tilore vo prlv undp-

Xouv iXvq Arnopor4roq oro 5tppo Trou eq 5uor<oAt-
qrouv rrlv enoQil p€ ro nA€Krpo5ro ror 0o 5qproupyrl-
oouv npoBAqpo org roroypoQeg rLriv rlA€Krpo<Duoro-
Aoyrr6v Qorvopevtrtv. Or yuvoir<eg, BtBoro, 5ev npiner
vo iyouv BoAer r<oAAuvrrrtg rpi;reg vto rous i5rou5 Ao-
youg. O XOpoS nou npoopi(€ror yro rqv M.Y., nptner
vo BpioK€rqr oe douyo pripoq rou Noooropreiou, n.X. o-
yr SinAo orqv nrepuyo enelyovrtuv r€prororrKtirv. O

Xdrpo5 nou np6K€rror vo rorpq0ei o e{ero(opevog. npE-
n€r vo eupi(e r unvo5u,.r1.iorro, o 5e OuJrtopoS rou vo ei-
vor Xo;rr1Aog, To Stlpdrro auro, €ntKotvuJv€i tJ€ ro 0o-
Aopo noporqpnons Yndpler €vo nopd0upo Uaoo ono
ro onoio n€pvo0v oAo ro qAerrpo5ro nou txouv rono-
0err10ei orov oppr-uoro, ev[r ro pqXovill-toro €ivot €-
yroreorqprevo oro 0dAopo nopoKoAoa0non5. Erei 0o
nopopeiver o reXvrrog, nou nopor<oAouOel rooo lq €v-
5ei{e rg rulv Urlxovnpqrurv ooo Kol rov iSro rov e[ero(6-
pevo, erorpog vo enEpBe r eire yro rq 5ropOtooq r<onorog
SuoAerroupyiog, eire yro rqv enovoronoOirrloq rlAe-

r<rpoSiou nou Byoiver ono rn Otoq rou (ouro 5ev ou1.t-

Boiver r<o0oAou onovro), eire yro vo {unvr'1oer rov op-
puloro r<or vo r<oAioe r ro yrorpo ov ype roo0ei. H nopo-
rrlpqorl eivor roAurepo vo yiveror pe rAeroro ouorrlpo
rdpepog r<or oXr one uOeiog, oQevog p€v ylo vo Unv €-

voXAeiror o e(ero(dpevog ono onrrro q orouorrr<o epe -

0ioporo, oQerepou 5e yro vo rou e(ooQoAi(eror oi-
o011po r5rorr16rqrog (privacy).

O yrorpog 0o e(erdoer rov ooOevq ror 0o ou(qrdoer
po(i rou ro np6BAqpo yro ro onoio nopontpQ0qr<e
oro E.Y. Iro E.Y. rou lropovoyAe rou Nooor<opeiou, ro

flivor<og 1 IAPAMETPOI nOY MEn ETONTAI :THN
IO^YYnNOIPAQtA

YNOXPEOTIKEZ NPOAIPETIKE'

3

4
5

flororqro unvou
HEt
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purq r<or oro;io
r<ivqoq 06por<og,xorAro g

i(opeopoq (Sat)
HKt
Aprqpror<q nieor'1

1. Poyolqro
2. Krvrloerg roru orpov
3. Otoq outporog
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oroprKo civot nporunuuavo o€ (pu -^ ra- .. - . . -
KoroprioeqK€ U€ Pool ro npor€ vop€vo l-. rc, GLr

leminaultle Kor 5toUopQdloqre oupqi,,-rvo J€ rt!,€-
!rn€rpio IJoS ono rlv €AAnvrKrl npoylror Korn-c ll€p a

x€r €pLUrrlo€tg ox€lKag u€ o^o ro fiteovo oJ!,-rr-r.)rroTCl
rou unvo-onvoiKou ouvSpolrou Ko vopKoAluriog KO

€niong (qro nAqpoQopi€g yto rnv onoqjl nou e Xouv y

ouro, or ovepLurol nou (ouv U€ rov ooe€vl (ou(uyog,
norSro, ouyKorotKot, <An.). O Vrorpo! €niolq, 0o 5ii-roe
o5qyie g orov dppLrloro yto ro OoppoKo nou npine vo
5ror<6q-rer -ov noipve r- r,-rore vo prlv enqpeoo0ouv ro
onoreAeoproro rqg M Y. roOdg Kot ro XpovtKo Stoorl,
Uo rrls 5ror<onqg npiv rrlv qpe popqvio r1q M Y. Evvoei-
rcrr orr onovop€uovror T0 nooqq euoeulq unvcrvLoyo
Kor rlp€urorKo <o00g Kor ro orvoflveuporrldq'c.

Ag 5oupe rd-rpo, rov reXvoAoyrr<o e(onAropo rou
- ,, 1l 12 t3t Y,

1 . Avctnvorl:H ovonvor; nopor<oAou0eiror ond rn UU-
Tn, ro orol..1o, rrg r(v4oe rg rou 0tr-rporrrou r<or <orArorou
rorXd-rporoq. H ovonvoq orq purq Kot ro orol..lo Koro-
VpoQ€ror ouvq0u.rg ono 0eppooro0qrqpo (thermistor)
nou ronooereiror orqv eiooSo rrlg purqg r<or rou oro-
!orog. Avryveuer rqv porl o€pcr ono rq 5roeopo Oep
por<pooioq prero(u rou oepo 5o;roriou (qluXporepog)
Kor rou ernve6pevou (0epporepog). Aryorepo ouXvo
XplorUonor€iror xonvoypoeog yto rlv Korovpoeq rov
onvortirv. O ronvoypoeog ovoAuel ouveXdg rqv ouv-
Oeoq rou ernveopevou oepo perp6vro! ro noooord
rou COr. Auro orq Sropr<ero rqg e ronvorlg, 5ivovrog ro
opvnrrKo n€piflou rou provrtAou rl! ovonvoqg pre o{o-
v€S oyKo-Xpovo. Avri0ero ro oqpo rlS Korovpoeq( Ue
thermistor porcr(e r noAu pre ro npoovoe€pOev povreAo
rrlg ovonvorlg.
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H onvoro qpxi(€r pero ro rtAog rq5 ernvorlg, SqAo5rl
onoreAei rordpyqoq rn5 €ronv€uorrrdg r<ivqor1g. Eni-
ong, p€rq rqv dnvoro oroAou0ei eronveuorrrrl rivrloq.
Aurd or<prpd.rg eivor n popQll l'lg KcrrcrypoQdg on6 ro
thermistor, pe ro rtAog rqg ernvodg vpdQ€rot opt(o-
vrro ypoppq ror orov Sroronrl q onvoro, opXi(el er-

onvorl p€ tr€roKivnoq rr15 BeAovoS npog ro nqvur. To
ovriOero orprptlg ouUpqiv€r p€ rov KonvovpdQo. :ro
riAog rqg ercnvoqg ro r€Ao€Knv€uortK6 CO, eivor ou-
{4pfvo Kor nCQr€r oryd-oryd, 6oo ovopryvueror pre rov
o€po 5u-rporiou. H €nop€vn €ronvorl 5ev roroypo<peror
epQovtilg nopo ;rovo ov€Boiv€r 11 iv5er(q CO, orqv er<-

nvorl nou qKoAoue€i (Err6vo 1). H oerpo ruv <porvopi-
vov tler peyoAq onpooio ror neprypdQ0qre yro vo yi-
v€r Korovoqro orr 11 Xpnorl ronvoypdQou peroverrei
orq pirpqoq p€yoAur€png 5ldprero5 onvorog, r5rqire-
po orqv r<oro rq 5rdprero rrlg r<oroypdQovrot Kqt pt-
r<pig e r<nve uorrrig rrvqoergl2'1a.

H 5rdrproq pero(u r<evrprrtiv Kot onoQpcrKrrrtirv o-
nvorti.lv yiveror pe rour6Xpovn KorovpoQd pofig oipo
purqg-oroporos Kor rrlg r<ivqorlg Otrrporrrou Kor Kor-

Aror<ou rorXdlporog. Tono0ertirvrog 50o rpdvreg (belts),
fvov yupu-r on6 rov 0drporo ror ivov V0puJ ono rnv
rorAro, pe ;royvqr6perpo d ovlordo€tg, nou ovoAoyo
pe rr5 peroBoi\ig nou uoiorovrot roroypoQouv rrlv ri-
vqoq. Eov rouroXpovo p€ rn SroKoTrn rnS pong rou oa-
po, oroprord n euJpoKoKorAro<r1 rivqoq, rore ouro oq-
poiver orr ro <ovofiv€uorrro rivrpo" 5ev 5ivouv evroArl
yro r<ivr1oq, 5qAodq q onvoro eivor revrprrq. Eov, evdt

5roronreror q poq oEpo oroug ovd.rrepous o€povul-
yo0g, noporqpeiror rivqoq Odlporo-rorArorou rorXil-
poroS, ouv[0og nopoSo{q, rore q onvoro eivol ono-
<ppor<rrr<ou r[rnou ( [1ivor<og 2).

, .,'::1-"-::',:',i"-J , (lr{Au-
t t r t t i t it -

AY=ANOMENO EKNNEOMENO C

KATATPAOH ANANNOH: (KOIN IA}
EI:NNOH I

Etr6vo 1 EKTIMH:H AnNOIA:
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Anvoro 5roronri rqq crvcrnvoqg yro '1 O rou,\oyrorov sec.

Ynorvoro peiruoq rou preyeOoug rou ovofiv(uorKou ovKou

rripcr rouAoxiorov <oro 509o oe oxeoq pe rqv eypqyopol r<ot

roLrroxpovo pe itrorl Sat r<oro 4%.

Anv,,rfl An,,4,nox r rl r ornpyrlol ovorvon( ono p jrrl oro-
pa €vur uQiororor 0t-rpor<or<orArcrrq

riv qcrq

Ko ropyr'1o.1 nvnrvoqr, oFo !r.rt Il-oro-

i,ro, Kcrropvnoq 0t'-rpoxor<orAror<qg r<i

vn onq

=errvo ocrv r<evrprrq xor i<oroAqyet

ocrv onoQporrrrrl.
Ynvo onvorro ouvSpopo orov:

o Anvorxoq Seir<rrlq (- opr0;roq onvott-i..rv ovo upo) 1,5
B. Anvo uflvorKoS Seir<rqg (- opr0pog oilvoitov Kor uno-
nvort-rv po(i ovir ii.rpil) :' 'l $

Meprr<ig Qop€S q onvoto pnop€i vq €ivot trtKrn, 5n-
Ao511 vo (errvder oov K€vrprKrl p€ rouroxpovrl Kordp-
yrlon €ronv€uorrr<qg pong Kol 0t.rporororAroKng Kivrl-

or'ls Kol vo ouv€xio€r oov onoQpoKTlKn pe Bo0pq6ov
€vrovdjr€pn or-,iporo-rorAtoKn Kivnorl. Ie ;rio o^ovu-
Krto KoroypoQrl pnopci vo €uQovroeouv orov i5ro op-
pujoro onoOpoKrlKEg,, K€vrplKtS Kol UlKraS onvoreg.

To ouv5popo eo XqpoKrnproe€i ono rn popQn ruv
onvordJV nou un€pr€po0v, oz\Ao €ivot onopoirrlro vo

ovoQapovror o opr0pog Kot n StopK€lo Kol rulv dAAtrtv

runuv dnvorog nou ouvunopxouv. Or peooSor ovi-

xv€uonq rou ovoilv€uoTlKou t<urAou nou n€plYpdQrl-

oov nro ndvo, rooo purqS-oroporos 600 Kol edjpoK-

og-KorAioS €ivor nororlKES. I-ro vo n€raX€t Kov€is Tlooo-

rKtg n eoru) riprnooolK€s p€rpno€lS, npan€l vo Xpnol-
uonotno€t r€xvrKts, no^un^oK€s ornv €QoptroYrt, rl 5[,-
oKo^o ov€KTeg ono rov 0ppujoro.

l-ro rqv €Kriprlon rou oyKou rou ovonv€op€vou otpo
peXpr nAqpoug Koropynoqq rou, n KoAur€pn piOo5og

€ivor n €Ooppoytl 
-o€poor€YLTJS- UqoKoS p€ nv€ul-lo-

voroxoypoQo ornv i(o5o rqg. Eivor opu.lg 5uor<oAo o-
ve<rd ror Sroropoooer rrlv opxrr€KrovtKrl rou 0nvou,
€ov oQrlo€r, reArr<o, rov dpptloro vo Kotpne€i14.

fro rqv er<ripqoq rrlg €ronv€uortKrlS npoono0erog, 11

KoAur€pn piOo5og €ivoi n ronoeirrlorl otooQdv€tou
pno^ovro.u, 5rorr ovrXve ue r noAu prr<ptg ntao€tS, ooo u-

n€pBopog r<r ov eivor o ooOevflg. I-ro roug i5roug Ao-

voug, 5€v eivor e upirrrg 5roSeSoprivq'u. Hp,ttooorrr<d pt-
0o5og eivor \ inductance plethysmography, Xpe ro(e-

ror o;rug Boo;rovo;rqo4 Kooe oopd rcor ro onor€Aa-

oUoro 5ev eivqr no^u oEtontoro. M€ rnv p€roKivnon

Vro nopo5€rvpo rou oppdrorou oAAo(er ro p€Y€eog rou
onporos XtrrpiS vo iXe r peroBAqoel orrlv npoyprorrr<orr1-

ro o ovonv€op€vos ovKosro.
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Og onvoro opi(€ror q 5rorond rng pons qtpo oro
orotro Kor rq purq yro 10 rouAoxtorov sec. o opropog
rng unonvotoq eivor Aryorepo ooQns Srorr oQopd pei-

uJon rou o€prouou yro 1O rou^oxrorov sec. Tooo o
0e ppooro0qrqpog (thermistor) yro rrlv oviXveuoq pons

purng,/orouorog ooo Kor or (d-rve5 Ylq rnv evronroq
Ocr.rpor<o-r<orAror<4g xivqoqg, 5ev eivor nooorrr<ig priOo-

5or erripqoq5 rou o€protrou, onurg npoovoQipenK€.
l-r ' ouro oupQtlvfl0q<€ vo e€uJp€iror unonvoto, Ll€iuJ-

oq rou oqporog ovonvoqg rou^dxlorov Kqrd 5o%, o-

rov olJuiq ourq ouvoSeieror ono peitlorl rou Kop€-

opou Koro 4% rouAoXrorovll.
2. Kopeopog Hb (Sat): Merpdror ono oqup€rpo rou

ronoe€r€iror oro AoBo rou oulou q ro 5drruAo. H

opxq A€rroupyiog rou o(uprErpou Booi(eror orrl 5ro-

Qoperrrrl onoppoQnorl rou Qurro5 oTIo rqv o(uqlUo-
oQorpivn Kor rnv ovrlyptvq Hb. To onpo n€pvq Uaoo
on6 unoAovrorn Kot Siver oe o06vr1 ro Ttoooord Kop€-

opou Hb. YnopXer roOuorepqoq or4v nr6oq rou Ko-

p€ol.rou o€ oxaon p€ rnv ivop(r1 rns qnvolos, AoYur

rou xpovou nou xp€ro(€rol Yto vo Qoooer ro KoKuJs o-
(uyovupevo oipo on6 rous nv€uUoveg ;r€Xpr ro ouri n

ro SoXruAo. Enioqg prr<pd r<o0uoripqoq oupBoiver Ao-

yui rng ene(epyooiog rou odporog ono rov unoAoYtorn

rou o(up€rpou17.
3. HKf: TonoOerouvror qtrer<rpo5ro oro npoo0ro

0tlpor<rr<o roiyul;ro, oprei r<or pio povo onoyu-ryq yro

rrlv Koroypoqq rou pu0pou r<or ev5eyoprtvu.lv oppu0-
prtrlv. Or onvoteg ouvoS€uovror ono BpoSurop5io. 'E-

X€r nopornpqoei oe onvoiKous ooe€v€is ouXvd evoA-

Aoyq Bpo5ur<opSiog-roXur<op5log Kor unoornpiXOqre 6-

rr r€roro €upnpo oe ir<Oeoq ono HollterlB, nptner vo

Bo(er rrlv unoq,rio unvo-onvoirori ouv5popou. Eov u-

nopxouv 5roropoXEg orrlv onerr<ovton rou HKI oup-

Borig pe roXotl.rio, enrBoAeror nAnpnS oAovrir<rrog qAe-

r<rporop5roypoQrr<og EAeyXog 6rorr qno pio onoyu.ryrl

5ev prnopei vo re0ei Sroyvtoorl'e.
4. Aprqprcxrl nieoq2o: 'Exer noporqpqOei ou(q;rtvq

oprnproKn nieoq rooo SrooroArrq 6oo r<qr ouoroArrfl
r<oro rq 5ropr<ero rou [nvou o€ ooe€v€is p€ unvo-o-
nvoiro ouvSpopo. H ortrrorqprl ptOoSog pe erooyu-ryfl

r<oOerqpo eivor q nro oqtontorn, oAAq 5rioroAo overrd
ono rov qppuloro. Auro nou ouvqOu-rq Viv€rot €ivol n

ronoOirqoq oe oAq rrl 5ropK€to rqg M.Y. neprXerpi5o5

oro Bpoyiovo our6prorou nteodperpou, nou Kord ou-
yKer<prpevo xpovrKo Sroorq;roro npoYpoppqri(eror vo

l.r€rpo€r A.l-1 ., n.X. r<o0e 10 n 15 min. MerovErrnpo rq5
ovoipor<rqg peOo5ou, oe oXtorl u€ rrlv orporqpq elvot

orr q r<oroypoQq 5ev eivor ouveXrlg, opo 5ev eivor 5u-
vorov vo ouolerroOei pe ivop(q, Srdprero rot trfl{q o-
nvortitv.

5. Zra6tonoiqoq invou: H oro5ronoiqoq rou unvou
yiveror on6 rqv rouroXpovq r<oroypoQq rlA€Krpo€YK€-

QoAoypoQqporoq (HEl-), qAerrpooQooApoypoqqpo-

Kevrprr<11

M rxrr.1.

t

t
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roq (HOl-) Kor rlA€Krpopuovpoqnporog (HMl-)21'22.

H ovoyvd.rpron ruJV oroSiu;v rou 0nvou Kqr q ouox€-
rlon roug u€ ls, KopSroovonv€uorrKtS 5roropoxeg, q

r<oroypoQfl ruv oQunvio€urv, Tulv peronruoeu.rv ono
ro ivo oro dAAo ror q ouvoArrq 6ropxero rou Kcre€vog,

q SroSoyrr<d rous €trQqvroq, 5r1Ao5d q opXtrerrovrrd
rou unvou, exouv ;reydAq oqpooio, rooo Ylo rq 5ro-
yvujorl ooo r<qr vro rn e€poneiq rou oooevo05.

Av yro nopqS€rvpo, o ooOevrlg p6Arg rorpqO€i nao€l

oe REM Qooq, rore unopXer roXUpq undvotq vqpKo-

Aqq.riog r<or dXr unvo-onvolr<ou ouvSp6pou.
Eov epQovi(er onvoreg povo orn 6ropr<ero rqg REM

Qoong, ror€ n Oepone urrr<r1 oyuJyn pnopei vq n€propr-

o0ei oe Adqq nporpunrrAivqg nou ovoorpeQ€t ro oro-
5ro ouro. AAAd ror vro vo onor<Aero0ei q Sroyvtuoq
no0oAoyiog orov Onvo, npi:ner onr...ro5flnore o oo0evflg
vo eXer rorprqOei Bo0e ro - REM Qooq.

lro ro HEI opK€i avo rovdAr, ouvdOtrrg o;rtr.rg nport-
pope vo Eyou;re 5uo, pqnurg ro €vo r<over nopdorro.
Auro 6ev eivor ondvro A6yu.r rqg Arnop6rqrog rou 6Ep-
porog ornv neproxq r<or rr15 rprxoQuiog. or ouvqoerg
onoyoye5 eivor CrA, q,/ror CoA., . AvoAoyo p€ rn pop-

Qn, rrlv ouXvorqro r<or ro voltage Srorpivovror 5uo Qd-
oerg 0nvou REM (Rapid Eye Movement) Kqr NREM
(Non REM). H NREM Qooq Sror<piv€ror o€ ordSro 1,

2,3 <at 4.
To HOI- eivor noAu Xpqorpro orrlv rouronoiqoq rqg

REM Qooqg. Tore ro qAerrpoSro -nou eivor 5rio-
rono0erqptvo orous e[o r<ovOoug rutv porttlv, roro-
ypoQouv ovriOereg r<rvdoerg, 5qAo5d rrg ypqyopeg ou-
(uyeig rcvdo€r5 rrr.)v oQ0oAptirv nou ro0opi(ouv rrlv
REM qooq.

To HMI- KorovpoQ€r rrg r<rvdoerq rou unoyeverSiou
puo5, p€ 5uo qAer<rpoSro ronoOerqptvo novu-r Kqr Kd-

ru.i qno ro nrlyolvr opror€pd r<or 5e(ro. Irq REM Qdoq
noporqpeiror ydAooq rou puoS.

[ro oAo ouro ro rlAercrpo6ro unopx€r ivo oropq -
yro yeiooq- nou ronoOereiror oro ;riru,rno fl rov ouXi-
vo.

l-ro rqv ooOqAR ronoOirqoq rulv nA€Krpo5iu-rv qxo-

AouOeiror oloAoorrrq 5ro5l<ooio Trou n€prAoppdver e-

nr;reAq r<o0oprop6 rou Sipporog nptirro p€ oqnouvr q-

no rov dpptloro ror pero on6 rrlv vooqAeurpro pe orv6-
nv€upo r<or pero pe orOipo. Iro rprXtrrrd oqpeio pno-
pei vo r<onouv rpiXeg. l-ro rqv oreptooq ruJV rlA€Krpo-
5iurv Xprlorponor€ircrr r<oAA65ro nou oreyvdrveror o;r€-
orrrg p€ oreyvurdpo poAArdlv. l-ro rrlv onoroAAqoq rov
rlAexrpo5iurv Xpnorponor€iror orerovq.

'OAeg or noponovtr.r nopcrp€rpor KoroypdQovror
rouroXpovo oe noAurqroypoQrx6 nou ouvd0u.rg eivor

eyreQoAoypoQog. Eivor euv6qro, 6rr eivor onopoirqrrl
q Xpovrr<d ouoXaroq rurv qror€Aeopdrov. I-loAAig

QopiS oe oAeg rg v€upoQuorolovrKi5, rouAoXtorov,
nopopr€rpoug epQovi(eror nopoorro on6 ro HKI-. Au16
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oupBoiver yrori roro ono ro qAerrpo5ro rou HMI n.X.

nepvoer oprqpiSro. Meprr<eg Qoptg 6oo Kr ov npoono-
0floer o reXvrr<og perortvdlvroq Aiyo ro qAe rrpoSro rou,
vo ro onqAeiqe r, ouro eivor q5uvoro. I-t ' ouro rot oe

enioq;reg r<oroypoQi:g oe prBAio Qoiveror ro nopdorro.
H rouroXpovrl KoroypoQn ru-rv nopoprerpuJv ovo-
nvoqg, r<opeoporj, KopSroyy€rqKorl ror oro6ronoinons
unvou onoreAouv rqv noAunopoyovrrr<d roroypoQfl

;reAerqg unvou d noAu-unvoypoQio (polysomnogra-
phy)'uo. l-ro r11 5re(oyuivn rns onotreirot rour\oxrorov
pio vuXro orqv onoio o ooOevilq vo eXer Korprle€i rou-
AoXrorov yro 4 6peg. l-loAAtg Qop€g onotreiror q no-
popovq rou oooevo[rg yro 5to vtXreg oro 6urporlo
nou yiveror q peAirq, yrcr vo e(orrertl0ei pe rouq Xd.r-

pous.
Ener6d ro roorog r4g noAuunvovpoqiog eivor peyo-

Ao, tXouv nporo0ei evoAAoxrrr€q popQt5. Or rqro-
ypoQtg r<ord rq Srdpr<e ro rqg qpripog (nap studies) nou
o oppuloros r<or;rdror yro 6uo d.rpeg rouAdXtorov, E-

xouv tKovonorqrrr<o Bo0po o(ronrorioS, orov yivovror
o€ ooe€v€is pe ivrovq q;repfloro unvqAio, nou pno-
pouv vo onororpq0ouv onor€5rlnore. AnoreAei npou-
no0eon vo KorovpoQouv r<or or 6uo Qooe rg rou tnvou.
REM r<or NREM r<or o oo0evqg vo eivor oe r)nrro Oeoq,

oAAq ror ndAr unopXer o riv5uvog vo uno€Krpne€i rl

popurqro rou unvo-onvoixou ouv5po;rou.'AAAt1
tropQR eivor 11 rop5ro-ovonveuorrrrl peAerq unvou 11

onAonorqpr€vrl popQn nou rqpoKoAou0ei rrg iSreg no-
pop€rpoug nArlv rcuv veupotpuoroloyrrd-rv. Kot o' ou-
rqv unopXer o riv5uvog uno€Kripnong rqg Bopurqrog
rou unvo-onvokou ouvSpoprou r<o0ti.rg Kor rl oSuvqpiq
6royvtloqg voproAqq.riog, ov Kor ro r€A€uroio eivor onq-
vro Qorvopevo. TEroro ouorrlporcr, 5uvor6v vo €ivot
Kor Qopnrq. AqAo5q, ouAAiyovror ro ororXeio Kot Kq-

rovpoQovrqr oe e r5rrq rootro Kqr rnv en6pevq prepo, o

rlAer<rpovrr<og unoAoyrorqg rou K€vrprKou E,Y. ro ovo-
, 232425nopqv€r Kor ovo^u€r

'AAAq 5uvor6rrlro yro rov n€propropr6 ru.rv opvnrt-
rtilv noAunopoytllvrrr<d-rv r<oroypoQtiv peAt'rq5 0nvou
nou er<reAei ivo E.Y., eivot err€Aeoq nporlyoupevng o-

Aov0yrrog onAqg o[uperpiog, on6re eni opvqrrrou o-
noreAioporog onor<Ieieror q 0nop[q oopopd.rv no0o-

QuoroAoyrr0v 5roropoXti.rv Kqr onoQ€0yeror q noAuu-
nvoypoQio.

Ie pio noAunopoyovrrr<d roroypoQfl peAfrqg invou,
;rnopouv vo oupneprAnQ0ouv ror oAAeg nopoi-r€rpor, o-
nog Otoq ou.r;rorog, r<rvdoerg roru-r drpt.rv (vuXreprv€g

;ruor<Aovieg), poloArlro, HMI ror dAAtr-rv opo5u.rv ;rudrv
t<)rn, ovoAoyq p€ rtg Suvor6rqreg Kqt rtg epeuvqrtxig
xoreu9ivoetq xq9e E.Y.

Or ndoXovreg ono ouv5popo onvorqg orov tnvo
(ne prooore peg ono 5 qnvor€S ovo rirpo 0nvou fl 15 o-
nvor€S+uilonvoreg ovo tiLpo unvou) EXouv ouvrlOuS Xo-
por<rqprorrrq epQdvroq xor or6pq nro Xoporrqprorrro
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oupnl;tporo''t''t3 .

flpdrerror ouvd0trrg yro ovSpeg ;reoflArreg, unippo-
poug 

-ouvd0tug ovoeipouv onoroprq ou[qo4 Bdpoug
nprv rqv enr5eivoorl TuJV ouUfirulportr-rv roug- Konvt-
ortg. To oupnru.rpo nou ovo<ptpouv oXe56v 6Aol, eivor
tvrovo poXoArlr6. Meprrtg eopig ro undlorno ptAq
rqg orroyfvetqs Kot rSroirepo o otvrpoeog rou ooOe-
voug 5iver ooQ€orepeg nAqpoqopieg, Srorr o idrog
pnopei vo prlv yvopi(er drr poXoAi(e ,". To poXo,\qrd
nopoyeror on6 tvrovq eronveuorrrq npoondOero tvo-
vrr peprxdrg 5rovory;.rivulv oepoe6prl.rv o5tirv. Kord rr1
Sroprero rrlg onvoro5 5lor6nrerqr yro vo enovil0er pe rq
Ad[q rcor ouveXi(eror pe oloivo ou(ovo;revq tvrooq piXpr
rqv eno;revq onvorq r.o.r. llopoAo nou ro poXolqro rou
ndoXovrog ouvdOtrrg ylverol ro <otKov€v€rqr6 ooreio,
pnopei vo tler noA0 Suodpeoro 6nulg on6pprqrq,
rorvtuvrrd eno16Aou0q n.X. e ptlrlrI onop6vuroq,
5ro(riyro. T6oo ro poXoAqro 6oo ror or dnvoreg
yivovror nro tvrovq ov tler npoqyqOei rqg rordrAroqg
xpnon oAro6A28'2s'3o.

To iSro enrxiv5uvo optr-rg oupnru.rpo eivor 11 rlprepdoro
unvqAio. Aurd r<upoiveror ono eAoqpd5 popeqg, o o-
oOevrlg onororpreror pnpooro orrlv rqr\e6poon rl orov
6roBo(er, ;r€Xpr noAt ooBopq, orov r<olpdror rrlv 6po
rqg epyooiog rou, o€ rorvtr_rvrrtg ouvqvqorpoeig xor
noAu Xerporepo orov o6r1yei. Aev eivol Aiyo ro rpoXoio
nou -npqroAeoov o6qyoi pe 0nvo-onvoird ouvdpo-

31 32 330po
'AAAo ou;rnrd;roro eivor 5roropoXtg rrlg oupn€pt-

QopoS, euepeOrororqro, r<ord0Arqq, ouyXuoq, 5roro-
poXtg rqg libido ror ovrxovorrlro, onoreAtoporq rrls
rordg nororqrog rinvou.

Enioqg, ouxvq noponovoivrot yro nptorvoug novo-
reQoAoug (Aoyo uno(orpiog ror unepronviog nou ou-
vo5eiouv rrg onvoreq) yro unvovurvl<tg qeu5oroOqoerg
Kor €voupnon.

'OAo rq oupnrilporo eivor evrovti.rr€po oroug o-
oOeveig pe o0vSpopo ono<pporcrrrrjq onvoroq orov u-
nvo Kor ouvoqri(ovror orov l-livor<o 3. H euotxq e{t-

flivoroq 3. fO nPOTYI-IO TOY A:OENOY: ME Y-
NNO.ANNOIKO:YNAPOMO

E1.rQcrvrol (unipBopog, peodArr<og, ov5pog)
'Evrovo poloAqro AroKorq ovonvorlq
Hpepqoro unvqAio
llporvoi novor<eQoAor

AroropoXeq npooonrrorrlrog
A5 uvoprio ouyr<evrpd-roetlq
IelouoAir<o npoBAr-1;rorcr

Aprqproxr.l uneproorl
Appu0p roAoyr rcr npopAqporo
I oA u r< urroporp io
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rooq ruv ooOevdlv eivor ouvqOtr.rs exrlxn oe eupqpo-
ro. Eov ouvunopXer oqpovrrr<d noXuoopr<io, pnopei vo
o Kouerq r percr-rptvo qvonv€uoTt Ko gr00 propo.

To oqpeio 5e[rdg rop5ror<dg ovenopreroq (nAqOdlpo,
r<uovtr.ror1, or5rlporo r<dro drpu.rv, eAoQpo nnorop€vo-
Aio, Sroyxc,-roq oQoylriSu.rv) epQovi(ovrot o€ ilpoxtrlprl-
prtveg neprnrdroerg, ouvdOtog orov ouvSuo(ovror pe

noXuooprio r<or Xpovro nveupovrr[ vooo.
Enioqg, orqv ro unvo-onvoir6 ouv5popro oXeri(eror

p€ rrlv unop(4 oAAov v6ou-rv (['livorcog 4) rore npoe-
[dpXouv ro ou;rnrtiporo rng vooou.

llivor<og 4. nAOOnOfIKE: KATAITAIEI: nOY
:XETIZONTAI ME EMOANI:H YI-INOA.
NNOIKOY :YNAPOMOY

.. J435I AKpoU€VCrArir

2. Atprfu.rpo pe AepQoprortil5q roro oro qopuyyo36
3. Er<ronoq 0upeoer6r.lg

4. Yno0upeoe,5,opog37

5. lvooq r.1 oi5qpo ono or<rrvoBoAio ovorepov o€povur. 38.39

6. Iuyyeveig q enirrqreq ovcLrpoAieg rrlg yvoOouao

7 IoBoprl i<uqooroAiuoqal
B. Noooq r1 ouv6popro Cushing
9. Neupoprurx.q uooo,42 (no,\ropueAirr5o, purxq 6uorpo

Qio, nAoyio puorpoQrxq or<Aflpuvor1)

1 O Eni<rqrq 5uoourouopio43
11 BlporoSorqorl SroQpoyfroroq vro npLUrono0rl xuq-re.\r

,49i)tho unoo€prouo, ',.]:I Z l(ct16Vo1tdorl OAKOOA

1 3. Xoprlyqoq ..or.o..pou,1gou
14. EnrA11r,uiol7

15. FyregoAirrSoag

Enioqg, eivor 5uvorov n uro-ptvo-AopuyyoAoyrr<d e-
(erooq vo onoxoAuqr€r ovuJpqAi€S 6nuJS uneprpoeio
opuySoAilv, oSevoer6tlrv erpAoordoetr-rvoe'50, nopdAu-
oq Qovqrrr<dS Xop5nS4e, prrpoyvo0io, ouyyeveig d eni-
Krnr€S ovupoAieg yvdoou, enoXror<q prvirr5o52.

O epyaorqptaxog iAeyyog pnopei vo 5ei(er 5eurepo-
noOq epuOpor<urrdpcr.roq, onoriAeopo rqg vuXreprvqq
uno{orpiog. O Ae rroupyrr<og iAeyXo5 rrlg ovonvoilg
pnopei vo eivor <puoroAoyrrog d vo onoxoAurper Sroro-
poxeg rou o€ptottou qnoQpoKlKou runou, €ov ouvu-
nopler Xpovro onoQpoKlKn nveupovono0€to (overlap
syndrom), 11 neproprorrr<o0 runou €ov ouvunopx€t nq-
XuoopKio, d or<6pq vo ovrovorAo oroOepq d peropoA-
Aopevq onoQpo(4 rcuv ovdlrepulv e(tuOcoporrrtiv r<u-

piog oepoytrrydrv (l-livoroS 5). To otpro oiporog ouvd-
0tog perpdvror pioo oro OuotoAoytrd opro, peprrig
QopES opu-rg Sronrortlveror uno(or;rio 11,/r<ot unepxo-
nvio r<or oe ourig rt5 n€ptnrdloe rg 5ev eivor oouvd0qg q

nveu povrrd untprool53'50.

I

I

I
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:E A:OENEII
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ENEIXO: ANANNOHI
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poqoviogl'. noAur.ruoypoQio €v5€iKVUror o€:

1 . 'Ynop{r1 oupnrwstorwv ono unvo-onvoix1 o}v-
6po1-to, 5qA. rqv ivrov4 qpe pdoro unvqAio 11 rov ovq-
ouyo 6roronropevo 0nvo.

2. Ze ypovta anoQpaKrtKi nveupovondOero, 6rov q

vdoog enrnAtr<erqr ono nveupovrr<d uniproorl, 5e(rd
r<op5ror<d ovenoprero, noAururroporpio, nou 5ev 5r-
r<oroAoyouvror ono ro enineSo preprr<d5 nieorlg o[uyo-
vou oro oipo (PaO, ) 55 mmHg) orrlv eyprlyoporl.

3. Ze neproprortxoi runou o}vdpoT-ro, 5roropoXtg
oepropo0, n.X. v€upopuir<€g noOdoerg, no0qoerg rou
Otlpor<l<o0 rorXtlproro5, r<.An., orov enrnAtr<ovror ono

Xpovro unooepropo, noAururroporpio, nveupovrrfl u-
niprooq, Sroropoy;rivo unvo, npc,.rrvo[rg novor<e<pd-

Aoug, qpeprloro unvqAio d ronu.roq.
4. Ze ouv6popo onou Storopdooerqt o pqxavtol,tot

eAtyyou rrls ovonvoqg (control of breathing) orov q

PaCO2 orqv eyp4yopoq eivor peyoAure pr1 rtlrv 45
mmHg r<or o Ae rroupyrrdq tAeyXoS OuoroAoyrKoS (PFT-
Pulmonary Function Testing) rl vooos enrnAtreror q-
nd nveupovrr<11 uneproon, noAuKUrroporprio, Srorq-
poypivo unvo, nporvouq novoK€OoAouq d qpepdoro
unvqAio r<or r<onooq.

5. KapSrayyeraxeg exSqAioetg rou unvo-qnvoirou
ouv5popou, 54A. vuXreprvrl r<ur<Arr<d evoAAoyd ppoSu-
r<opSiog Kor roXUKop5ioq q vuXreprvq 5roropoXd rqg
r<oAnororArordg oyu-ryrpornros n 6rov q xorArorq exro-
nio enr5ervrrlv€ror orov unvo oe oXeoq pe rqv eypq-

Yopon
Irrg 0ioe rg ourig oproQuvio5 ovoQtperor orr or no-

povovr€g r<rv5uvou yro ro unvoonvoir<o oOvdpopo, po-

XoAqro Kor noxuooprio 5ev onoreAouv tvSer(r1 yro e-

r<r€Aeor1 peA€rqg unvou, Oipo nou, rSiu,rg ooov oQopo
ro poXoAqrd, iXer ou(4rq0ei noAu orq 5reOvq BrBAro-
ypoQio oAAo r<or npooQoro orqv EAAo5o57.

Irrg neprooor€p€E n€prnrdoerg q Aqqq xoAou roro-
prr<ou ono rov unopdQro ooOevrl ror ro neprBoAAov
rou, onoroAunrouv veo ororleio.

I-ro rrg neprnr6oerg otr.ru-rg nou ro poXoAqro nopopt-
ver ro povoSrKo oupnrulpo ontr-rs enioqg Kor vro n€pr-
nrd-roerg 5roropoXrirv libido, ovrr<ovdrqrog q oAAu-rv

SroropoXtirv ono rrl quXrr<d oQoipo nou ovocpip0qrov
npoqyou 1-rivt.rg, 5rotopoXdrv r<op5royyeror<ou d €u prlpo-
rurv oro OPA e(iroo4, rAn, rqAo 0o eivor o oo0evrlg
vo unoBoAAeror oe onAq oAovuXrro o(uprerpio flou o-
noreAei euxoAq orqv errtAeoq rqq rcor QOnvn pt0o6o.
Eni 0errrou onoreAioproroS, 5qAo5n peiurorl rou Kop€-

opou rqg orpoo<porpivrlg peyoA0repq ono 4o/o rlpo-
ypo;rpori(eror noAu-unvoypoQio. Eni opvqrrr<ou ono-
reA€oporog oupnepoiveror eire drr o ooOevqg 5ev no-
oler ono unvoonvoird o[rv5popo, eire edv ndoler ourd
5ev npor<oAei reroreg enrnAoreg, nou vo Xpero(eror ro-
noro 0e pone urrrq ovrrpertrnroq.

1

2

11 r0ctvorqreg

Q uoroAoyr roq
AnoQporrrrou runou <ni ouvunop(etlg XANf'l (overiap

syndrornel
[lepioprorrxou runou eni ouvuncrp{et-rg noXuoopr<iog r.1

nAAou nt prop'orrxou rirou voor.lpro ro<,.

AiloQpo6q ovilre pt.rv e {c,-rOu.lporrr<tbv oe poycr.ryctrv.

fuvS u o opoq

4
5

To unvo-onvoir<o ouv5popo onoreAei pro noA0 oq-
povrrr<q no0oAoyrrfl ovr6rqro, 5r6r or enove rAq;,rpivcg

6roroni5 rqg ovonvoqg orq Srdpr€ro rou 0nvou (o-
nvoreg) d pe rd.roe rg rou ovonve6pevou 6yrou otpo (un6-
nvor€S), Eyouv enrnrd-ro€rg o€ oAo oXe5ov ro ouorqpo-
ro rou opyovro;rou, oXr povo or4 5rdprero rou unvou
oAAo r<or povrp€g orq Sropr<ero rqg eypdyopoqg.

O ooO<vdg onoviu-rg oneu0uveror €60pxrlS oro Ep-

yoorqpro 'Ynvou vro rrlv ovrrpertrtnroq rou npopAq-

Uoroq rou. AqAo6rl, ro npoe(opXovro Kor nro evoXAq-

rrr<o ouprnrtilporo onoreAouv rrg enrnrdroerq rou ouv-
Spopou. Kuprorep<g ono our€g onog d5q npoovoQip-
Orp<ov eivor ono ro r<opSroyyeroro, oppuOpieg, qprq-
pror<q un€proon, ono rqv quXrrd oQoipo 5r1A. Sroro-
poXeg oupn€prQopoS, euepe0ro16rrlro, npoBAdporo
r<orvtrtvrrorrlrog, 5roropoxeS libido ror ovrrovorrlrog.
Enioqg, iXe r Bpe0ei ou[rlpivq ev5orpovro nieorl o' ou-
rous rous ooOeveig9s, evdr ono rov opprovrro tAeyXo t-
Xouv 5ronroro0ei o[roAoyeg peroBoAig onu.rg ;reiooq
rtov enrneSurv rqg ArnoAurrrdg GH rq vuxro, Aoyo 6ro-
ropoxnq rrlq opXrr€Krovrr<qg rou unvou. Er<ei ono5o0r1-
re q ou{qoq Bopoug ilou noporqpeiror oroug neprooo-
r€pouS oo0eveiq p€ rnv enrSeivuloq rurv oupnrru;rorov
-orguu, q onoio pe r11 oerpo rqg enrreiver rq popti14ro
rou ouvdpopou K.o.K.

H Aenropepqg ovoQopo rurv enrnrtooetlv optog rou
unvoonvoir<ou ouvdpoprou oe rd0e o0orqpro, Q oKopn
<oAurcpo rng qnvoros oe r<oOe Aerroupyio rou opvovr-
opo0 ror q no0oQuoroAoyio roug, eivor tvo e[orperrrd
ev6roQtpov Oipo, no0 opug (eQeuyer on6 ro oron6
ourou rou opOpou, eAni(oupe optr-rs vo onoreAeoer
rirAo peAAovrrrou.

Mero rq Aenropeprl ovoQopo rooo oro reXvrro pt-
po5 pros peAErqq unvou, ooo r<or oro npoQiA rou u-
nvoonvoir<ou opprdorou, 0o npiner vo ouvK€Kprp€vo-
norq0ouv or ev5ei(erg exreAeodg rqg.

Mro ooBopq npoonoOero roroypoQqg ruv ev5ei(e-
cr-rv noAu-unvoypoQioq €yrve ono ro ATS (American
Thoracic Society) ro 1988 nou r<oriAq(e oe Otoe tg o-
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Sleep apnea syndrome: Part One
I. INDICATIONS AND TECHNIOUES OF STUDYING SLEEP
DISOR DERS

A AMFILOCHIOU AND G. VAROUCHAKIS

ABSTBACT
The hypoapnoic syndrome is the most frequent cause of diurnal drowsiness in the

general population, with a frequency varying trom 2-8% according to various researchers.
The potentially fatal character of this syndrome, the number of complications which ac-
company it, the variations in clinical picture and the causes producing it, make its study in
specialist sleep centres with trained personnel and suitable equipment, mandatory. ln
the present article polysomnography is analysed in detail and in addition in the second
part, the three year experience of the sleep centre of the Sismanogleon General Hospital
is described.

PNEUMON (1993)188-194

Sleep disorders have been recognised from ancient
times. Many ancient authors (Claudius Elianusr, Athenian2)
mention the case of Dionyssos the Tyrant of Heraclea
in Pontos, Asia Minor, who was born in 360 BC. He
was overweight, with sleeping disorders and diurnal
drowsiness. The treatment suggested to him by his
doctors was innovative and original. They positioned
long thin needles into his body piercing the fat layer in
order to keep him alert.

Shakespeare has also described John Falstaf3,
who was overweight and had diurnal drowsiness in
relation to alcohol.

The most complete description of sleep apnea
syndrome has been given by Charles Dickensa in the
19th century with his classic hero "Joe, the Fat
Boy". Joe was overwerght with a red face, always
drowsy, snored loudly and had oedemas in the low-
er extremities due to heart failure. Despite the fact

Key Words: - Sleep apnea syndrome

- Sleep disorders

- lndications techniques

that there are many more similar references in the
international literature the scientific study of sleep
apnea scientific studies of sleep patterns began to
appear based mainly on observation. Much later
changes of blood pressure, respiratory frequency
and cardiac rhythm during sleep were describeds.
The first form of EEg in human beings was reported
in 192961, the classification of sleep stages was
done in 19358 whereas the description of REM (Rap-
id Eye Movement) was made in the 1950'se. The
first clinical studies became known in the 1960's.
Bollow's study'0 in 1963 is considered as classical
and showed that even normal individuals have a

stable breathing pattern during REM. Since then
progress has been impressive and many studies
have been published unravelling sleeping disorders.

ln this article we are not going to refer to neuro-
physiological observations related to behaviour
prototypes or psychiatric diseases. We will stress

Sismanogleon General Hospital, Sleep Laboratory
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breathing drsorders during sleep and a so tech-
niques and indications of stuCv ng 1-e s eeprng
pattern.

The body of sleeping patterns is perrormec n es-
pecially designed sleep laboratoles iSrr eQu pped
with suitable technology and especiaLll,ira ned per-
sonnele'26. Patients must previousil, be nformed
about the examination so that tney may feel at ease
and sleep normally so that therr s eeping pattern
can be evaluated. SL personnel consist of doctor,
nurse and technicians The nurse receives the pa-
tient and explains the procedure to him The patient
can bring with him his personal belongings (pyja-
mas, personal hygiene equipment, pillow, alarm
clock etc.) which help him to relax and sleep. He
should have washed hrs hair a few hours prior to
the procedure in order to eliminate greasiness
which might interfere with good contact with the
electrodes. Women must avotd cosmetic creams for
the same reason. The sleeping room must have a

low light and must communicate with the observa-
tion room. All cables pass through a window be-
tween the two rooms and all instruments must be
positioned in the observation room where the tech-
nician watches tracings etc. Observation is prefera-
bly made by a close circuit camera so that the pa-
tient's privacy is not disturbed.

The doctor examines the patient and discusses his
problem with him. ln our SL in the Sismanogleon
Hospital, we use a special questionnaire based on
Guilleminault'sre questionnaire and modified ac-
cording to our experience in Greece. ln addition the
doctor gives the patient advice about avoiding tran-

V
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quillisers or hypnotagogues and alcohol which may
interfere with the sleeping patternlo. Let's now see
the technological equipment of the the SL"''2'13.

Breathing: Breathing is followed from the nose,
mouth and thoracic and abdominal wall movements.
Nose and mouth breathing is recorded by a themis-
tor placed in the entrance to the mouth and nose. lt
detects the air f low by the temperature differences
between room air (cooler) and exhaled air (warmer).
Less often a capnograph is used to record breathing
by analysing continuously the composition of ex-
haled air, measuring the percentage of CO2.

Apnea begins at the end of exhalation, in other
words it is the termination of the inhaling move-
ment. ln addition apnea is followed by an inhaling
movement. This pattern is recorded differently by
the thermistor and the capnograph. ln the case of
the thermistor a horizontal line is recorded at the
end of exhalation and when apnea is interrupted
and inhalation begins it is recorded with upward
needle movements. The opposite occurs with the
capnograph. At the end of exhalation the exhaled
CO, is increased and drops slowly as it combines
with room air. The next inhalation is not recorded
clearly but the CO, indication increases in the exha-
Iation which follows (fig. 1). These phenomena are
of significance and are described to show that the
use of the capnograph is inferior in recording long
duration apnea. especially when small inhalation
movements are recorded.

The distinction between central and obstructive
apnea is made by simultaneous recording of nose-
mouth air flow and the thoracic-abdominal wall
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Table 1. PARAMETERS
GRAPHY

STUDIED IN POLYPNO-

OBLIGATARY NON-OBLIGATORY

1. Ouality of sleep

- EEG

- EOG

- EMG
2. Breath

- nose and mouth

- thoracic well movement
3. Saturation
4. ECG
5. Blood pressure

movement by positioning two belts, one around the
chest and one around the abdomen with megnome-
ters or resistors. Their changes record the move-
ments. lf the thoraco-abdominal movement is
stopped simultaneously with the stop of air flow this
means that the "respiratory centres" fail to send
commands for.movement. hence apnea is central. lf,
despite the fact that the air flow is being stopped,
movement of the thoracic abdominal wall is ob-
served, then apnea is of obstructive nature (table 2).

Sometimes apnea can be mixed, i.e. it starts as
central with simultaneous stopping of inhaling flow
and thoraco-abdominal movement and continues as
obstructive with gradually more intensive thoraco-
abdominal movement. During a nocturnal recording
central and mixed apneas can appear on the same
patient. The syndrome will be characterised by the
type of apnea which is dominant but it is necessary
for the number and duration of other types of apnea
which coexist to be recorded. The best method for

Table 2. DEFINITIONS

Apnea = Breath interruption for at least 10 seconds.
Hypopnea= to awakening and simultaneous reduction of
SAT by 4%.
Apnea: Obstructive: Stopping of nose-mouth breathing

whereas the thorac-abdominal
movement remains.

1. Snoring
2. Lower extremity movement
3. Body position

nNEYMON Teiyog 3o, T6pog 5og, loiAtog - Lenr1trtBptog 1992

estimating the volume of inhaled air until complete
disappearance, is the application of an airtight mask
with an attached pneumotachograph. However, this
mask is not well tolerated and disturbs the sleep ar_
ch itecturela.

The best method for the evaluation of the inhala-
tion effort is the oesophageal balloon, as it detects
very small pressures regardless of how overweight
the patient isl5. lnductance plethysmography is a
semi-quantative method, however it requires cali-
bration each time and also the results of this me-
thod are not very accurate.

Apnea is defined as the stopping of air flow in the
mouth and nose for at least 1O seconds. The defini-
tion of hypopnea is less clear however as it con_
cerns reduction of ventilation for at least 1O se_
conds. However, both the thermistor for the detec_
tion of nose./mouth air flow and the belts for the de_
tection of thoraco-abdominal movement are not
quantitative methods for estimating ventilation and
so the consensus is to consider hypopnea when
there is a reduction in the breathing signal of at
least 50% which is accompanied by a saturation re-
duction of at least 4%11.

2. Hb Saturation (SAT): lt is measured by an ox-
ymeter, positioned on the ear lobe or the finger. The
principle of the f unction of the oxymeter is based on
the different light absorption of various forms of Hb.
There is a delay in the saturation drop in compari_
son to the beginning of apnea, due to time required
by the poorly oxygenated blood from the lungs to
reach the ear or the fingerl7.

3. ECG: This is carried out by electrodes on the
thoracic wall in order to detect possible arrythmias.
Apnea is accompanied by bradicardia. ln apnoic pa-
tients a frequent bradicardia-tachicardia change has
been observed and in addition such a finding in Holl_
ter recordings must alert one to the possibility of
sleep-apneic syndrome'B 1s.

4. Blood pressure: ln patients with the sleep ap_
nea syndrome an increased blood pressure (both
systolic and diastolic) has been recorded2o.

5. Sleep staging: Sleep staging is achieved by the
simultaneous recording of electroencephalogram
(EEG), electroph-thalmogram (EOG) and electromyo-
graph (EMG1"". The recognition of sleep stages,
their correlation with cardiopulmonary disturbances,
recording o{ awal<ening etc, that is, the architecture
of sleep, are of significance for the diagnosis of
treatment. lf, for example, the patient falls into a
REM stage as soon as he goes to sleep then there is
a strong suspicion of drowsiness and not the apnea
syndrome. lf there are apneas only during the REM
stage, then the therapeutic choice could be restrict_

Central:

Mixed:

No nose - mouth breathing, no tro-
caco-abdominal movement.
Begins as central and results in

. obstructtve.
Sleep Apnea Syndrome when:

a. Apnoic index (= apnea number ,/ hour ) 5)
b. Apno-hypnoic index (= number of apneas + hypop_
neas together ,z hour ) 15).
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ed to protrypteline which reverses th s stage But in
order to accurately exclude s eep pathology the pa-
tient must be in the deep REM rRaprd Eye Move-
ment) stage. The non-REM srage lNREM) rncludes 4
stages. The EOG is very useful rn identify ng REM
ECG records muscle relaxation occuring during the
REM stage. All these parameters are recorded sr-
multaneously on a poly-recorder,,,vhich s usually an
encephalograph. The simuLtaneous record ng of var-
ious parameters (breath ng, Hb saturation, cardio
vascular parameters and sleep staging) comprise
the multifactorial recording of sleep (polysomno-
g raphy)26,

The patient is required to sleep for at least four
hours during the night for polysomnography to be
performed. Somet mes, the patient must remain tn

the examination room for two nights so that it be-
comes familiar to him

Because of the high cost of polysomnography al-
ternatives have been proposed. Diurnal recording
(nap studies) where the patient sleeps for at least
two hours, have a satisfactory, degree of reliability
when performed in patients with strong diurnal
drowsrness. REM and NREM stage recordings and
supine patient's position are important prerequisites
for the success of this method Another alternative
is the cardio'pulmonary study of sleep which exam-
ines the same parameters except for the neurophy-
siological. Such systems could be ambulatory, that
is the selected data are recorded on a special
cassette and the next day these data are analysed
on a central computer"'o'u.

Patients who suffer from the sleep apnea syn-
drome (more than 5 apneas,/hour sleep or 15 ap-
neas=hypopnea,/hour sleep) have a characteristic
appearance and symptomse l2'r3. They are usually
middle-aged, overweight men who smoke. The
common symptom is loud snoring. Sometimes
members of the family and particularly his spouse,
are more able to give precise details of his snoring
as the patient himself may not be aware of it2'. The
patient's snoring may initially be a family joke but
can lead to serious social consequences such as

erotic isolation, divorce etc. The snoring and apneas
are exacerbated by alcohol before sleeping28 " D,ur-
ing drowsiness is lust as dangerous. This can vary
from a mild form where the patient sleeps in {ront of
the T.V. or when reading, to a very severe form
where the patients may fall asleep at work or when
driving a car. Many car accidents have been caused
by this syndrome'1 tt. All symptoms are more intense
in patients wrth obstructive apnea syndrorne and
these are summarised in Table 3. The result of phys
ical examination is usually poor The signs of right
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Table 3. PROTOTYPE OF PATIENT WITH SLEEP
APNEA SYNDROME

Appearance (overweight, male, middle-aged)
Loud snoring - breath interruption
Diurnal drowsiness
Morning headaches
Personality distrurbances
I nability to concentrate
Sexual problems
Hypertension
Arrhythmias
Polycythem ias

heart failure are encountered in severe cases, espe-
cially when they are combined with obesity and
chronic pulmonary disease. Also, when the sleep
apnea syndrome is related to the existence of other
diseases (Table 4), then the disease symptoms are
dominant. ENT examination may yield conjenital or
aquired tonsil hypertrophy, jaw deformity etc.oe'5o'52.

Laboratory findings could include secondary ery-
throcytosis as a result of nocturnal hypoxy. The
pulmonary function examination could be either
normal or could show a ventilation disturbance of
obstructive type, when chronic obstructive pulmo-
nary disease coexrsts (overlap syndrome) or restric-
tive type when obesity coexists (Table 5). Blood
gases are usually within the normal range but
sometimes hypoxia and/or hypercepnia are encoun-
tered and in these cases pulmonary hypertension is

not a rarity53'54.

Table 4. PATHOLOGICAL CONDITIONS RELATED
TO SLEEP APNEA SYNDROME.

1

2

J
4
tr

- 343s
Acromegaly
Lymphoma involving pharynr36
Ectooic thvroid oland

,11

Hypothyroid ism''
Fibrosis or oedema from radiation in the upper airway
. 3839

cha n ne ls

6. Conjenital or aquired jaw malformationao
7. Severe kyphoscoliosisal
B. Cushing syndrome
9. Neuromuscular diseasesa2 lpolyomyelitis etc)

1 O. Aquirecl non-progressive dysautonomiaa3
1 1 Diaphragm pacemeaker for primary alveolar hypoven

. 4q
trlatron

12 Alcohol consumption45
1 3 Androger, admrnislrationa6
1 4 Epilepsy
15 Encephalitisas
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Table 5. FUNCTION BREATH TESTTNG tN pA-
TIENTS WITH SLEEP APNEA SYN-
DROME

Possibilities
1. Normal
2. Obstructive type when chronic obstructive pulmonary

disease coexists (overlap syndrome)
3. Restrictive type when obesity or other restrictive type

diseases co-exist.
4. Obstruction of upper extra-thoracic airways
5. Combination

Sleep apnea syndrome constitutes a very impor-
tant pdthological entity because the repeated breath
interruptions during sleep (apnea) or reduction of
inhaled,air (hypopnea) have very important conse_
quences on almost all system not only during sleep
but alsg on awakening.

The patient is rarely sent to the sleep laboratory
initialy but only when various symptoms develop,
such as cardio-vascular problems, behavioral dis-
orders etc. ln addition, in these patients a marked
elevation of cerebrospinal fluid pressure has been
reported5s and also endocrinological disorders to
which the weight increase is attributed56, which in
turn deteriorates the situation.

After the above detailed report, referlng both to
the technical part of a sleep study and the profile of
the sleep apnea patient, the exact indications must
be precisely defined. A major effort to record the in-
dications for poly-hypnogrphy was made by the ATS
(American Thoracic SoCiety) in 1g88 and resulted in
consensus'1, ie, poly-hypnography is indicated in:

1) The presence of symptoms f rom the sleeping
apnea syndrome, ie. severe diurnal drowsiness or
uneasy, interrupted sleep2.

2) ln chronic obstructive pulmonary disease, when
the drsease is complicated by pulmonary hyperten-
sion, right heart failure, polycythemia, which cannot
be attributed to PaO2 blood levels (paOz ( b5 mm
Hg) during awal<ening.

3) ln restricted-type syndromes, such as neuro-
muscular disease of the thoracic wall, when they
are complicated by chronic hypoventillation, poly_
cythemia, pulmonary hypertension, dlsturbed sleep,
morning headaches, diurnal drowsiness etc.

4) ln syndromes where the control of breathing is
disturbed, when the PaCo2 in awakening is greater
than 45 mmHg and the pulmonary function testing
(PFT) is normal the disease is complicated by pul-
monary hypertension, polycythemia, disturbed
sleep, morning headaches, diurnal drowsiness and

nNEYMON Te}yog 3o, T61tog 5og, loiArog - SenrEpBprog 1992

fatigue.
5) Cardiovascular manifestations of the sleep ap-

nea syndrome, ie. nocturnal cyclic changing from
bradicardia to tachicardia.

It is mentioned in the above consensus points that
snoring and obesity are not among the indications
for sleep study, a subject which has been discussed
thoroughly both internationally and in Greeces'. ln
most cases a careful medical history from the pa-
tient and his environment reveals new elements. ln
cases where snoring is the only symptom. as well as
in cases with libido disturbance, ENT symptoms etc.,
the patient should be submitted to nocturnal oxy-
menry which is an easy and cheap method. poly_
hypnography is used in case of a positive result, that
is when the reduction of Hb saturation is greater
lhan 4%. When the result is negative the conclusion
is that the patient is not suffering from sleep apnea
syndrome, or he is suffering from a mild form of this
syndrome which does not create complications and
does not merit treatment.
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;-rooXoAroio ypopUn Kot oro 0rpog rqg 0qAdg rou po-
orou. To oupnrdporo ourd XpovoAoyouvror ono 5rpq-
vou. [1po pqvog ovoetper nupero ptxpr 38.2 0C 

o-
noiog Srrlpre oe 4-5 npap€S ror nopdA0e pe eviorprl o-
vrrpiu.roq.

Zuvr1)ercg xot rponog (wqg: Epydrrlg rAuroroueo-

ovroupyiog, ronvrorrlg 30 rprydpov qpepqoitr_rg ono
2Oeriog, pirprog rorqs.

KA q povo 1t t xo ovapvqor t x6 EIe00<po.
Aropttxd ovopvrlonx6; IuXvEg epntpereg Aorpdr[erg

rou ovqnv€uorrroi qn6 noAAdv erdv.

tDuorr4 e(Eroorl

l-evrrq enroronnorl: 'Appurorog pe roAq 6qrq r<or

0pEWn, Xu.rpig no0oAoyrrq orlperoAoyio on6 ro ovo-
nveuorr16 r<qr ro Aornd ouorfiporo.

Epyoorqprord eupdproro

Ht 39%, Hb 12,2 g,zdl, Ae uro 5250 rrX F 52%, A
32%o, MM 6%, H 8%), PTL 27OOOO rrx, TKE 2 yit.,
levrrd oupurv K.Q., IdrXopo oiporog 8G mg%, Oupio
41 mg%, Kpeolvivq 0,9 mg%, KdAro 4,4 mEq/|, No-

" llveupovrrrl KArvrrrl F.N.N. Mefuooiuv AMAAIA QAE-
MIFK. l-lo0oAoyoovoroprrd Epyoorlpro f.N.N. MeArooitrlv
AMANIA QNEM K

Enipovos pn rTapqvwytKoS FiXoS. 'Hrrto OwpqKtK6 dA-

tpto 142 mEq/|, XoAupe0pivrl 0,6 mg%. SGOT 19,
SGPT 16, Ae urdrporo 8,8 gr%. Alpoupivq 4,7 gr%,
Xpovog Ouick % 12" /12", HBsAg opvqrrrd.

Aipro oiporog: PaO2 97 mmHg, PaCO2 37 mmHg,
pH 7,42, HCO3 26,2 mEq/1. Inrpoprirpqoq-poope-
rpio: FVC 5,63 lit - 106% npoBA., FEV1 4,S1 tit -

104% npoBl, % FEVI/FVC 80%, PEFR 11 1/sec -
1 1 0% npoBA.

H Kl-qqpo Xopig no0oloyrrd euprlporo.
ArrrvoypoQio 0d.rpor<og (err. 1 ror 2): Avo;roroyevdg

or<iooq pe oooQd 6pro r<or oepoBpoyX6ypopl-ro q onoio
evroni(eror orrlv lingula.

Errovo 1 :
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Err<ovo 2:

Ar o<po p r rr1 5r dyvu.rorl

o. Bpo5eog Auoptvq nveupovio evronr(6;revq orqv
ling u la

B. [lpulrono0tg veonAoopo nve0povo
y. Meroororr16 ve6nAoo;ro nverjpovo
5. Oupdrtrrpq
e. Murqropo

or. Peuprorrr<dg 6(og

[1 porerv6pevq 5royvtuorr rd peOo6oAoyio

o. KurropoAoyrreg e(erdoerg nru€Atr.rv X3: opvqrrr€g
B. Aep;roovri5pooq Mantoux (PPDRT23): opvqrrrfl
y. l-1ruetro yro p.Koch ror prrjrqre5a: opvqrrro
5. Avoooloyr169 €AeyXog: opvqrrr<og
e . A(ovrrd ropoypoQio Otilporo (err<. 3): Irrlv ne proXd

rou rdrut rpqporrroi rqg lingula undpXe r ne proXq

ou{11ptvr1g nurvorqrog paoq orrlv onoio Srorqpei-
ror oepoppoyXoypoppro. To ;.reoo0u-rpdrro eivqr e-

Ae00epo.
or. A[ovrril ro;roypoQio dvui-r<qrur rorr\iog Kqt oTTt-

oOoneprrovoir<ou Xdrpou Xtrtpi5 noOoloyrrd eupil-
porq.

(. Inrv0qpoypoqqpo oorruv: ltrrpig noOoAoyrrd eupd-

nNEYMON Teuyog 3o, TolLog 5og, loiArog - ZemtpBprog 1992

Erx6vo 3:

uqro.
Mtrpqorl veonAooporrrcirv Serrr[rv opou (CA-50,
NSE, SCC): evrdg euoroAoyrrtlv opiurv.
BpoyXooronqoq: Ano rrlv peo6rqro ptXpt rou dr-
Xooporl rrlg 11 rpoXeio nopouoro(er rqrd rnv Xov-
5pivq poipo rqg ou-rpeio Aeurondlv opoltiw enop-
poru"rv. EtrdXroro rtroro enopporq 5rontoroivror
orov Sropeoo Bpoylo Kqr orov drloop6 rou qpt-
orepou oreAeXroiou (erri. 4 ror 5). An6 ro endppo-
ro eArlQ0rloov rororepoXiSro yro roroAoyrrd e(Ero-
oq. Koro rrlv Adrgq rulv toror€poXrditrrv ro endp-
poro eAtyXovror orArlpd nlqv eAoXiorurv ro onoio
5i5ouv rqv evrunutorl <uorrrou trropedrporog. To
unoAorno 5e{ro ror oprorep6 BpoyXr16 div5po e-
Aiylovror pe <puoroAoyrrd ordpro r<or BAevvoy6vo.
'Eyrve e{ovuXrorrrog iAeyXog rqg lingula piXpr u-
TIo-unorlJnpqrrr<6v oro;llcr;v, on' 6nou €yrve ror
br us h i n g, Xtr-rpig noOoloyr r<d ev5ooronr rd eu pdpo-
TO.

$

Fg -=qffi- ffi'*%'"T#F#ffi.{ W-*ffi;;.ff+F*+: *w^l
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Erx6vo 4:

Err<6vo 5

TeArrq Srdyvrrrorl

Ano rqv toroAovtKrl e(eroorl rou ppoyXrrou pAevvo-
y6vou SronrortirOqre orr np6rerrot vto runtKll n€pi-
nrtrtorl oor€oxovdponloorrrdg rpoXeroBpoyXono0erog
(err. 6 ror 7). H oriooq rou crptor€pou nveu;rovo 0eo-
p€iror 6l ocpeiAerol oe ppoSito5 onodpopoiloo Aoiptr-r-

{q rou rorti.rrepou ovonv€uolKou Aoyur roroorpoeqg
on6 rnv vooo rbv ronrrdrv pqXovrotrrtirv opuvog rqr orr
tXer oXtoq p€ ro rpo pr1v6g epntp€ro €n€toodto nou
ovoQepoqre oro roroprxo.

Etr6vo 7:

Iu(qr4or1

H ooreoXov5ponAoorrKrl rpoXeroBIoyyond0ero
(O.T.) eivor prio ondvro, roAod0qg v6oog, oyvdlorou qt-
rroAoyiog, nou vto npd,lrr1 eopd neprypd<pqre qil6 rov
Wilks ro 18571 . To dvo;ro ooreonAoorrrq rpoyerond-
Oerq nou ro0reptirOqre orqv BrpAroypoeio npordOqre
ono rov Aschoff ro 19102, ov ror o ouvti.rvu;roS opog
ooreoXovSponAoorrr<q rpoXeroBpoyXond0ero eivqr ne-
proo6r€po neprypoerr<69 ror neprer<rlrog.

TouAdyrorov 300 neprnrtlo€tS axouv roroypo<pei oe
np6oQorq prBAroypoelrfl ovooronrloq rou 0t;rorog, or
neproodrepeg ono rrg onoieg onoreAo[rv ruloio eripq-
pro oe verporopq3.

H O.T. Xopor<rqpi(eror qno rrlv unop(q noAtrqnAd.lv
unopAevvoyovirrtv oorirvtrtv XovSprvuv d ror ooreo-
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Erx6vo 6:
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X6v5prvtrtv nAor<6v r<or enoppdrulv Trou npopoAAouv
orov ouAo rqg rpoXeiog ouvdOurg, rtuv oreAeXroicr;v

Bp6VXr,tv Kot rou Idpuyyo onoviu.rg. [lpooBdAAer ou-
Xvorcpo oropo dvu ru.rv 50 ertirv ove(oprrlrog euAou,
iXer neprypoQei o;rtr.rg rqr oe nqr6rd.

H orrroAoyio ror q Q0oq rrlg v6oou 5ev iXouv 5reu-
r<prvroOei. Ard<popor noOoyeverrrol prlXovropoi EXouv
nporoOei yrq rnv yiveoq rrlg O.T. O Virchowa 5rer[r-
nuio€ rqv unoOeoq drr q v6oog npoipXeror on6 erX6v-
Sptr.roq r<or e[6orcuoq rou ne prlov5plou rurv XovSpivttv
5or<ruliov rqg rpoXeiog Kot rurv BpdyXr,tv. H Oeurpio
rou Aschoff2 nou eivol Kqt n €TTtKporioreprl, onodi5er
rrlv roroytveoq rng O.T. oe ;reronAooq rou unoBAev-
voy6vrou eAoorrrou roroi nou orqv ouveXero ooBe-
oronoreirqr Kor oor€ofloreiror A6yu ooreopAoorrr<r15
6poorqprdrqrog. TiAog or Smith ror Dixons unoorqpi-
(ouv orr q O.T. npotpXeror ono r4v perdn.\ooq noAu-
5uvdpurv rurropulv rou ouv5errrou rorou.

Or Dalgaardu, Jepsen ror SorensenT nepriypoqrov
Aenropepd.rg ro toroAoyrrd eupdporo. Morpooronrro
qnovrdrvrqr orAqpo r<or Aeurund o(i5ro peyt0oug 2-3
mm oro npooOro ror nAdyro rorX[rproro rqg rpoXeiog
r<orq ro 5[o rordrrepo rprrqp6pro Kor oro eyyrig rpd-
po rr'JV oreAelroiu.rv BpoVXtrtv. Mrr<pooronrro ro o(i5ro
onoreAouvror on6 tlprpo ooro0v, Xov5po ror pueA6
rurv oortilv oe opropiveg ne prnrtitoerg. To enr0dAro nou
r<oA[rnrer ro o(i5ro pnopei vo Srorqpeiror ovEnoeo d
vo epQovi(er Atnruvoq rou rupoer5oug enr0qAiou, u-
nepnAooio rurv poorr<tilv rurropulv, nAortil64 pero-
nAooq q ror e(EArooq. Evono0eoq opuAoer5o[rg 5uvo-
r6v vo oveupeOei orrq oepoe6poug o5oig. Or SakulaB,
Alroy ror our.t unoordpl(ov orr q O.T. eivqr refur6
oro5ro rng npurrorqOoug rpoXeroBpoyXrrrlg o1-ruloei-
5ooqg, ro ve6repo 5e5opEvo dptr.rg onoppinrouv rqv
ouoxtrroqlo.

H vooog SrorpiXer ouvflOug ooupnru;lorrrd. Tq
oupnrilporo eQ' ooov undpXouv eivor pq erSrrd, 6-
nog BqXog, onoXpepq.rq, ouprypdg, 5uonvoro ror orp6-
nruoq tlouv ovoQep0ei. H epedvroq oupnrcupdrcrrv e-
(oprdror qnd rov BqOp6 onoQpo(qg rtuv oepoyu-rydrv.

To eupilporo ond rqv orrrvoypo<pio 0drpor<o Kot lg
ropoypoQieg rpoXeiog eivor xoporrqp,orrrd"'''. H ort-
vuron rou ouAou rqg rpoyeiog, q noXuvoq rou rorltil-
poros Kor or onorrrqvdloerg ro0' 6Ao ro ;rdrog rrlg o-
noroAunrovrcl orqv or<rrvoypo<pio Oti_rpor<o. Irrg ro-
UovpoOi€S rpo;eiog ovqSerKv[,ovror noIAqnAEg pd(eg
onorrrovtr.rljiv€g n pn nou npopdAAouv orov ou,\6 rrlg
rpoXeiog Kql ruiv oreAelroiu-rv BpoyXutv ror nporoAouv
orivu-roq rou ouAoi roOtirg enioqg noXuvoq Kor ovul-
poAio rou rorltilporog (err. 8).

H BpoyXooronrr<d errovo eivor runrr<r1. H rpoXeio
epQovi(eror unorrvrlrrrrl KCn p€ ovdrpolq enreovero.
L<Aqpd or<ivqro Aeur<d o(i5ro 5ro;rirpou 2-3 XAorp.
npoBdAAouv orov ouA6 rqg rpoXeiog Kor rurv oreAe-
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Erxovo 8:

ytoitov BpoyXrrrv. H ArlVn Broqiog on6 rr5 pAdBeg 5ev
eivqr novro euroAq Aoyo rqg nopouoiog oorirrl r-

oroul 1.

To roroprr6. ro orrrvoAoyrrd eupqporo r<or q ppoy-

Xoor<on4oq prog rcoOo5qyo0v orqv Sroyvoorl rqg O.T.
H Brotpio enrpeportlver rqv Srdyvooq onor<Ieiovrog
rouroXpovo ro veonAoopo, rlv Qupqritoo4, rrlv o[rqr-
Ar1, rqv opuAoei5uon Kqt rrlv unorponld(ouoq noAu-

lov5pirr5o nou evSelopevo onoreAo[v SroQopoSro-
yvu.rorrro np6pAqpo. Apr<erd ouXvd q Sroyvu.roq ono-
reAei ruXoio orrvoAoyrro, €vSooKonrK6 fl verporoplr<o
e0 pqpo.

H peAtrq rov Aerroupyrrtlv Sorr;roordrv oe oo0eveig
pe O.T. elvor neproproprivq orqv BrBAroypoQio. A{i(er
vo oqprerr.,-r0ei orr oe erreroptvq vooo pe on6Qpo(r1
ruv e[oOurpor<rxd.rv oepoyu-ryd-rv, 4 ro;rnu.\q porls-6-

vKou Kor q nArl0uo;roypoQio eivor enqpeoopEveg. 'EXer

nporoOeil3 q r<opnuAq porlg-6yr<ou oov xpqorpog 5ei-
KrnS rrlg ooBoporqrog rqg ndOrloqg (err<. 9).

[lptner vo rovroOel 6rr or qo0eveig pe O.T. epQovi-
(ouv ouXvEg Aorpdr[erg rou ovonv€uorrrori ol onoieg
eire unorponro(ouv eire Arlovror Bpq5turS. Qoiveror
Aornov orr q roroorpoQn rou Kpooorurou enlOflfuou
ror 11 ondqpo(r1 rulv oepoQ6ptriv o6ti.rv A6yo rn5 uno-

@*,..-.=
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Erxdvo 9:

K€ip€vng roroAoytKns FAdBqS, eu00vovror yro rqv ep<pd-
vrorl 5€ur€pono0o0g nveupovirrSogl3'14.

=.Aropo undpxouv prpAroypoqrr€g ovo<popES nou
ouoXeri(ouv rqv O.T. pe veonAdoporo rou nv€0povo.
Iuyrerprpivq ol McCrackey xor Gross neprtypqqrov
ro 1 965 nepinrooq ouvinop(qg O.T. ror ppoyXoye-
voug roprivou, or Kinney rqr Kovanik nepinrrrrorl O.T.
Kqr KopKrvo€r5oug ror o O'Reilly nepinrooq O.T. ror
ppoyxr ro0 opoprtl;rorogl 5.

H Oeponeio €ivqt oupnrulporrrd Kqt onooKonei orov
tAeyXo rc,-rv ,\orpdr(eurv pe yopflyqoq ovlprorrrdrv, no-
poXireuoq rutv €KKpio€LLlv Kqt rorrrrd EAeyXo rrov o-
oOevtirv. 'EXouv ovo<pepOei eniorlg evSooronrrd oeoi-
peoq BAopdrv Adpuyyo ronrrd orrrvopoz\io rq5 rpo-
Xeiog, ordpo Kclr X€tpoupyrxfl e(oipeoq rprlporog rqg
rpoXeiog.

H np6yvtuoq norriAler ror e(oprdror qno rov po0p6
rqg ouvundpxouoos on6Qpo(q5 rqr on6 rrlv popir4ro
rwv Seureponq06v Aorptil(eur.rv.
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Ev6oBpoylltr<d KoKKtoKUrrdprrc6 puoBAdorwpa
KorcxroKUTrdpr rc6g 6yrcog rLlrv rrveu pivutv

M. MIXAN IA, :. IABBA*, T :OAKIANOYAHI, A. XANIOTOY, E. XPI:TOQIAOY*. A. AAMIANO:,
B. nonYXPONOnOY^O:

loropr16

Atriq etoo6ou; [lp6rerror yro yuvoiro qtrrrio5 45 e-
rdrv, rSrtr.rrrrrl undAAqtro, q onoio ero4XOq orqv r,\rvtrd
pog enerSrl nopouoiooe orp6eupro nrOe,\o.

[1opo[toa v6oog: ApXi(er ono 5rpfvou ;re rqv eped-
vroq roro Sroorilporo orp6quprov nrutAov. H on6_
Xp€trqJrl eivor ;rrrpq oe nooorrlro ror dev ouvoderlerqr
on6 pqXo. H ooOevqg 5ev ovoe€pel nuperrrfl rivqoq,
50onvoro qntitAero pdpoug, ovope(io I rdnoro dIAo
ouvo6o o0pnru.rpo.

Aroptx6 ovaltvqortx1: ApXq eppqvou pnonS oro l4
1p6vro, rqvovrroi rurAor, e(oroAouOei vo iXer nepiodo.
'EXer rdver ;rio reXvqrq 6roronq r0qoqg. Aev iXer nor-
6rd (6ev enr0upei vo rervonorfloer). H orp6nruoq dev
oXeri(eror Xpovrro p€ rrlv ippqvq pioq.

AAAepyxrl prvinSo ond ertbv.
Otxoyeveroxd toroptx|: H pqripo rqE v6oqoe nprv

ono 45 Xp6vro ond TBC nAeupirr6o.
Zuvq)ercg xot rp1nog (wr1g: Eivor ronviorpro (1,5 x

27 nor€ro - ir4). Aev rdver Xpqoq orvonverjporog.

{Duorrd e{Eroorl

Avonveuonxd: PuOprrd ovonvofl pe ouXv6rrlro 16
oro Aenro, Oti.rpoxog ou;rperpr169, <puoroAoyrrrl trnru-
Iq qpr0oporicr.rv. Enrrpouorrrd, dXog ooqq5 nv€upovt-
rog. Avonveurt16 qlr00pro;ro <fuololoyr16.

Kop6ruyyetxd; Ieuyp6g puOpr169 pe ouXv6rqro 90
oro Aenr6. Aprqprord nieo4 1 gO/7O XAor or4Aqg u-
Spopyrlpou. Eurprveig ropSroroi r6vor. ;reoodroord-
poro eAeu0epo. l'lepreeprr€g o<pri(erg euoloAoyrrEg.

" flveupovrrd KArvrrrl ror llo0oAoyoovoropr16 Epyoorqpro
rou f NN MeArooirr.rv nA. Qliptyr,.

,H

Oepporpooio, Xptirpo rdru.r drpcr.rv r.e. Anouoio or5[-
troros, rrpodrv.

llenrtxo: KorArd poAdrrl, eunieorq, ovtir5uv4. 'Hnop

oyq,\d@qro. Evreprroi dXot QuoroAoyrxoi.
Mooroi: <puoloAoyrroi o14 qqAd<pr1o4, pooXoAroior

AepQo5€ve5 oqrqldcpqror.
Neuptxd - ltuooxeAenro; Xurpig noOoAoyrrd eupl.1-

poro.
M irq: (ur.rroprvoAopuyyoAoyrrq e[trooq) Prvirr5o.
AEplto - BAewoy6vu; Xurpig no0oAoyrrd eupq;loro.

EpyoorqprorEg e{erdoerg

I-ev. oiporog: Arpror. 48o/o, Atpooq.: 15,7 yp.%,
Aeurd: 6.900/r. XAor, [l: 560/o, A:30%, H: 1o/o, M:
7%, AMll 2O7.OOO/r. xAor. TKE: 4.

Fev. o[rpu.rv: E.B.: 1018, pH: 6, Iluooeoipro: ondvrq,
Epu0po: 0-2 r.o.n.

l-ev. BroXr;prrog iAeyXog: IdxXopo: 76 XAory%, Ou-
pio: 23, Kpeorrvivq: 1,2 y)toryo/o, Xor\e p: 0,9 Xtrory%,
SGOT: 19 lU, SGPT: 11 lU, AP: 68, yGT: 44, Na:
143, K: 4,1.

Xp6vog npoOpoppivq5: 12' ' /12' ' 
.

Aorrprooio <puporivqg (2 pov. PPDRT 23): Oerr16 -
1 1 XAor.

HKI-: QuoroAoyr16.

Arrrvoypo<pio Otirporo

Xurpig rovtvo no0oAoyr16 e 0pqpo. (errovo 1).

Arqqop€rtK4 6royvrrrorlrq

- Quporiuorl nveupivwv



PNEUMON Number 3 Ubi. 5. July - September 1992

Err6vo 1 :QuoroAoyrr4 orrrvoypo<pio Otlporo.

Yntp qg Stoyvwo4g: Oerrrrl 5orrprooio Qu;rorivqg,
orponruorl, orroyeverox6 roroprKo.

Kord rrlg Sroyvworlg: Quoror\oyrxq oKlvoypoQio
Odrpo ro, ono u oio oAAr.r.rv rArvr rdtv € u prl pdrulv.

Kopxivog rou fivelpova
Ynip n1g Sdyvworlg: Arp6nruoq. ronvrorrrq ouvd-

0ero.

Koro n1g 6tdyvwoq5: Quoro,\oyrrq orrrvoypo<pio
Odrporo, onouoiq qA,\@v rAtvrrdrv eupqporuuv.

- Bpoyytxd oSiiwlto xqr aAAot xoAor1)ery 6yxot rwv
nveupdvuv

YnEp rqg 6ruyvwo4; Arp6nruoq.
Kord qg 5dyvwory5: Anouoio dAAurv rArvrrtlv eu-

pq;rdrurv.

- Bpoyyexraoieg.
Yntp n1g Sdyvworlg: Ar;ronruoq.
Kora rqg Sdyvworlg: QuoroAoyrrfl orrrvoypo<pio

Od.rporo, onouoiq oupporot roroprro0 ror rArvrxtirv
e upq1.rdrov.

- AyyetinSeg.
YnEp rrlg Sroyvwoqg: Ar;ronruoq.
Kard rqg Snyvwoqg: Anouoiq ou;rnropdrurv ond

oAIo ouorqporo.

Il porerv6pevor 6royvurorr roi ;lerpropoi

AnAig nruiAwv yto BoxAAo rou Koch (X 5 6eiypa-
ro/; opvqrrxfg.

YnoAoyrcn14 ropoypaQia 9dpaxa: Iro neprtpepr16

rpqpo rou 5e{rou pEoou iopou onerrovi(erot prrp4 u-
nepiluKVrl neproXq ;re oepoppoyX6ypoppo, trrs €Tri u-
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ndp(eto5 peprrdg orelerrooiog, nr0ov6v QAeypovril-
Soug orrroAoyiog. EAoQpd ndXuvoq rou rorXdporog
rov ppoyXov, rupiurg rou 5e[toi dvtrr Aopou <poiveror
rovro orq 6e(rd nirAq. err6vo oupporrl pe or\r\orriroerg

Xp6vrog ppoyXirr6og. Aev noporqpoivrot une(u.rrorr-
rig ouAAoyfg fl oAAortiroerg. Aev undpxouv Sroyru.rpt-
vor U€ooetrtporrroi AeprQo5iveg.

Bpoyyoox6nqo4: Ae(r6 BpoyXr16 5tv5po: Xr.upig no-
OoAoyrrd eupq;roro. 'Eyrve Brushing on6 rov prioo ror
rov npooOro rou 5e(roi dvr.r.r pe pdoq rqv uroAoytol-
rr1 ropoypoQio. Aprorep6 ppoyXr16 5Ev5po: Irqv;reo6-
rqro rou oprorepoi oreAeXroiou 5ronrorrilOqxe ovdr-
polq, Aeururnq ror ortrqprl popoer5il5 pd(o peyiOoug
3 er. qn6 rqv onoio iyrve Ar1qr1 rororepoXr6iov. Merd
ono enove rAqp;r€ve5 Aqqe rg, 11 ev A6yu pd(o i5ooe rrlv
evrinu-roq rqg nAqpoug onor6Ar\qon5 rqg on6 rov
pAevvoyovo, o onoiog l.lctKpooKontKd 5ev nopouoio(e
5rq0qoq.

Btorltio ppoyyou: H roroAoyrrfl €r0eoq rou oeorpe0t-
vrog popQtirporog tSerle 6l np6rerror yro ev6oppoy-
;1116 roxxrorurroprr6 puopAdortrrpo fl rorrro-
rurropr16 6yro rrrrv nveup6vtr.lv,

AnAq ppoyytxtitv exxpioewv (X1 6eiypo): opvqrrrrl.
KurropoAoytxig ppoyyrcfiv exxpioewv, Brushing,

p eru B poyyoo xon t xriv nr u iAwv : opv4rr rig.

Flopeio v6oou

Irqv ooOevd XopnVnOnxe ovrrpiu.roq on6 ro or6po
pe tvo ovrrprorr16 euptog <pdoprorog yro 5€xo ptpeg.

Evoprou pdvo opydrepo rr evd or orponrioets ouv€-
Xi(ovror orov iSro Bo0p6 Kot n oKlvoypo<pio nop€peve

QuoroAoyrrd, q ooOevdg unopAfl0qre o€ vao unoloyr-
orr14 roproypoQio Otirporo, 6nou 5ronrord.r0qre q i6ro
nurvuroq orov 5e[ro pioo ,\opo, evti-r q 5rq0r1oq rou pr€-

oou AoBou eiXe e[oAerQOei nldpurg.
Kord rq vio ppoyXoor6nqoq orrl 0ior1 nou npoij-

nqp1e ro puopAdorrlr;ro, o pr\evvoydvo5 drov or5qpo-
rr169 Xrrrpig SroypoQfl rr.uv Xov5pov ror rord rr1 5lo5o
rou ppoyxooKoniou orpoppoyo0oe eAo6pd. Tq un6-
trorno ppoyXooronrrd eupqproro qrov ovdAoyo p€ €-
reivo rqg npoqyo[r;revnS 9poyxooK6nqoqg.

I'ourr1 rqv nepinrooq q ove0peoq rr o<poipeon rou
KoKKroKUrroprro0 puopr\oortitprorog 5ev tAuoe ro np6-
BAqpo rqg ooe€vo05, yrori Qoivror ouvunqplov rr oA-
Aeg orrieg 6uvrlrrrqg orp6nruoqg, or onoieg 6prlrg 5ev

Bpt0qrqv.

Eu(drqoq

O opog tluopldorulpq nporoxpqorponorqOqre on6
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Err<6vo 2: Kor<rorruropr16g 6yrog BpoyXrr<orJ BAevvoy6vou. Aro-
rpiveror ro XopoKrrlptorr16 ror<rrti_r5eg Kurrop6nAoopo H+Ex4.

rov Abriokossof oro 1926 yro rrlv n€ptvpoeq oyrt_rv
rqs vldrooos nou Ooivovrqv vo rpoEpxovrot on6 €p-
ppuiro purKd KUrrqpol. Ir4 ouvix€ro or oyKor quroi a-
yrvcrv yv(l)oroi oqv KoKKtoKUrroprro |.ruoBAoordttorq,
A6yur rou XcrpqKrrlprolKou deeovou KoKKrdrdous rluJ-
orvoQrlou npulronloopqros rulv Kurrdpruv. Iqpepo
Boor(opevor oe pre,\ireg 1600 p€ ro nI€Krpovrr<6 prrrpo-
or6nro, 6oo rqr ovoooioroxrlprrtg, 0eu_rporjpe orr or o-
yKor quroi eivor veupoerroSepprrqg npoEAeuorlg, npo-
epX6pevor qn6 Kurropq rou Schwann. O opXl169 d-
pog lruoBAdorttpo reiver Aorn6v v' ovTlKqroorqoei q-
n6 ro^v. 

_ 
n€ptypoQtK6 opo ororrrorurroprrog 6-

YKOS'2'3'4'5.

O opr0p69 rurv prBAroypoerrd ovoeepopivurv n€pt-
nrdroecuv pruopAoorti.rtrtorog 5ev [enepvo0oe u]S ro
1 990 rrg 1OOO2 pe ouxv6re pe5 Oioerg evr6nrorls rnv
yldrooo, ro 5ippo Kqr rov;rooro6. H evdoppoyxrrq e-
vr6nroq eivor ;rrrprl 6-1O%o 6lu-rv rtuv neprnrdtoeutv3,6'
Kor ro qvoKorvu-r0tvro o5 ro 1980 ne prororrrd 6ev (e -
nepvo0oov ro 903. Or Hernadez Kot ouv ovoeipouv
ouyXpoveg e{u-rnveupovrrE5 BAdpeg, ouXvdrepo unod6-
preg3. MerdXpoveg pAdpeg oe 6roeoperrrig Oioerg oro
ppoyXr16 5iv5po tXouv ovo<pep0ei oe 2 neprnrdroer93.

H ouXvorrlro rou ev5oBpoyXrrou rorrrorurroprrou
puoBAoordlporog eivor iSro ror oro 5uo qttro2.3. pe o-
prOpqrrrrl unepoXrl rqg porJpqg OuArtg' ouvq0Eorepq
qArrio epQovroqg eivor n 4rl-Srl deroeriqs. O dyrog
Oetrrpeiror xoAoil0qg. Ie npoXopqptvo oro6rq duvqr6v
vo 5rqOei ro ppoyXr16 roiXu.rpo Kcn rous neprppoyXr-
r<o0g rororig, Xrr.rpig vo iXouv nori ovo<fepOei A€tlQo-
Sevrrig q onoporpuopEveg ;reroordoer92.6.

An6 rqv npoorrq o€ pog prpAroypoqio, eivor yvrrr-
orig pdvo 26 neprnrtiroerg roroq0ou5 KoKKtoKUrropt-
roJ puopAoordporog. Or proig qroAouOdvrq5 rov clt-
poroyevfl rp6no 5roonopdS (o 6yrog oupnepreiperor
oov odpKulpo) iXouv 6tiroer ;reroordo<rg oroug nver)-
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Err6vo 3: Korrrorurroprr<dg oyr<og BpoyXrroi BAevvoyovou. Ei-
vor epQovqg q nAorti6qq perdnAooq rou unepreipevou-ro,\unrr_
ro0-ovonveuorrro0 enr04Aiou H+Ex4O.

pov€S-on€tKovr(o;reveg oov n€ptO€prro nveupovrrd o_
(i5ro3's. Kopio ono ourtg rrg neprnrdroerg 5ev oeopoil-
o€ oro evSoppoyXr ro rorrrorurropr x6 ;r uopAdorurpo.

KAtvrxd ro KoKKtoKurropr16 puopAdorurpo epeovl-
(eror ouXv6re po p€ rn popOn unorponro(ouotilv
nveupovrritv, orponruoqg, Bpo5€trlg r\uo;r€vqg Trv€upo-
viog. oreAer<rooiog, Xp6vrou pqyo. Inovrorepo pnopei
vq onoreAtoer rqv orrio ppoyXerroordrv fl onoord;ro-
,og''t. :e 12o/o rwv neprnrti-roetuv onoreAei ruXoio orrr-
voAoyr16 eupqpo pe rq poperl 6(ou d po(og evtit o' i-
vo nooooro 1 3% onoreAei ruXoio ppoyXooronr16 e[r-
pnpo o€ ppoyXoor<6nnon nou yiveror yro oAAoug A6-
vous3.

AxrtvoAoyrxd o 6yrog onerrovi(eror ondvro, I6ytr-r
rou prrpo0 rou peytOoug Kor rrls evdoppoyXrrflg rou
evronroqg, 6nu.rg ror orqv neplnru.ron pqs. Or orrrvo-
ypoQrrig e rr<6veg nou rcrporrlpotjvror 6nrrlg rpq1.rorrrq
rl AoB65rlg nrirvcuoq, oreAexrooio, ppoyXerrooi€g. nu-
Aoio d nop€vxuportrd po(o, oXeri(ovror pe r4v eni-
Kroon rou oyrou oro Bpoyyrr6 ouA62.

H uno,\oyrorrrq ropoypoeio 5ev eivor neploo6repo
5reurprvrorrrrl. Aurd o<p' ev6g yrori dev ovoptvovror
AeprQo5evrrtg d dAAeg peroordoerg A6yo rr15-roAod-
Oerog rou oyrou, o<pertpou yrori 5ev pnopei vq rpoo-
6ropioer ro po0og rqg 5rr1Oqoqg rou ppoyXrro0 rorXtil-
porog q rqv unoBAewoy6vro entr<rooq nipo on6 rov 6-
yro rr fror vo "u-no5ei[et) Kot ro ei6og rrlg oeponeurr-
rqg noptpBooq96.

Bpoyyooxonrrd or neprooorepeg plopeg evroni(o-
vrqr ornv rpoXeio Kot rous x0proug Bp6yXoug3 qv Kor
or Redjaee Kot ouv ovo<pipouv i5ro ouXv6rqro npo-
opoAqg r-6oo ru-rv revrprrtiv doo r<or rtr.rv nepr<peprr6v
Bpoyxov2. O oyrog ouvqOiorepo nopouord(erqr u€ rrl
popQrl ;rovqpoug ev5oppoyXrrns Ud(oS, Xpd.rporog o-
vorrrori p65rvou, yrpr(urnoir 11 rirprvou oAAd pnopei
enioqg vo prpqOei ror ro 5rq0qrr16 roprivu.lpro'. O, gAd-
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Beg iXouv ;rro peorl 5roprerpo 1,6 er. (0,4 - 6,5 er.).
Iuvd0urg 5ev noporqpeiror nAdpqg on6qpo(q rou

Bpoylrr<ou quAou, otrAd 11 neprBpoyXrrd 5rd0qoq pno-
pei vo oSqyqo€r o€ orlpcrvrrrq orivu-roq. Enfrrooq o'
6Ao ro pd0og rou BpoyXrrou rorXd-rprorog EXe r ovo<pe p-

oei oro 4OYo twv ne prnrdroer.'.lv Kqr ouro np€net vo ro
Aoppdver roveig un' 6qlrv rou r5roirepo orrg peydAeg

SrqOqrrr€g ploBeg. Mrr<pol noAunoer5eig d EpproXor d-
yror eivor qni0ovo vo npor<oAo0v erreroptvrl un€p-
pAevvoyovro 5rq0qor13.

H Bpoyyooronrril err6vo rou noAurevrprr<ou evSo-
ppoyXr rot KoKKr oKUrro p r roir p uoBAoortil;rorog pord(er
pe er<eivq rqg oor€oxovSponAoorrrqg rpoXeroBpoyXo-
nd0erog, rnS rpoX€roBpoyXrrqg opuAoeiSuoqS, rnS

rpoyeroppoyXr rq g 0qAu-rpor,rroq g'.
To onoreAeoporo rnS Brorpiog ;re AoBiSo eivor oXe-

5ov nqvrore Oerrr<d. H nAordr5qg perdnAooq rou u-
nepreipevou ovonv€uorKoi enr0qAiou nou onqvrdror
oroug ;rrooug ooOevei5, ;rnopei pepr<Eg Qoptg vo e-

rAqQOei oov nAord-r5eg r<oprivt^lpro2.

Mrxpooxontxd ro veonAoopo onor€A€iror qno rur-
ro po noAuyclrvr r<o, opo ro;ropQo, t-l€ oQ0ovo rorrr6Seg,
qcrrorvoQrAo r<urroponAoopo. Or nupqveg eivor ouvil-
0tr.rg prrpoi, revrprr<d ronoe€rnpEvor, QuoofuSdl5erg d
nuKVoXpuJporrroi. To veonAooporrr<o <urropo 5ro-
rqooovrqr oe 5or<i5eg r<or Aopi5eg, Sroyu-rpi(ovror 5e

ono SroQpoypdrro rvtilSoug rorou. To r<urroponAo-
oporrr<d rorrio eivor ooOevdrg Oerrro oe xpti.roq PAS,
evd-r oe rpiXprlpq Masson pdqovror oKoirpo KoKKI-

vo10'11.

Ie qvoooioroXq;rrrfl ;rer\irq ro veontrooporrr<o rur-
ropo eivo Oerrr<q oe S-1OO npore ivq. e r5rrd v€up{.lvtllv
evoAdoq, poorrd nputlreivrl pueAivrlg ror Brpevrivrl, evti-r

eivor opvqrrr<o oe 5eopivq, qKrivq Kor uuooQqrpivn.
To unepreipevo rou veonAdoprorog enr0dfuo epQovi-

(er oe oprerig neprnrdroerg unepnAooio ror nlor65r1
;rerdnloorl, nou ouXvd prnopei vo npooAoprpdver er16-

vq qleuSoroprrvu.r;ro165oug unepnAooiog, yeyov6g

nou 5uvqr6 vo Sqproupydoer np6pArlpo 5roQoprrrlg
5royvu.roqg qno orovOorurropr ro ro privtl;ro.

H 5roQoprrrl 5rdyvuroq neprAoppdver (o) ovrSpo-
orrrtg oAAord.roerg oe rpoul.ro d oAloug BAonrrro0g
nopdyovreg, (B) roAoq0e rg oyroug, 6nu-rg pq,B6oprJo;ro,

rvo(ov0u-r;ro, veupoivtlrl.ro ror Hibernoma, (y) orovOo-
rurropr 16. roprivu.l;ro, (5) peroororr 16 oSevoroprivu;-
po veQpoi ror (e) rororl0q rorrrorurroprr6 6yrot0't'.

Oeponeio: AuoroAieg orqv enrloyq rqg roAireprlg
Oeponeurrrflg ovrrpertlnroqg nporunrouv qilo rnv ood-
Qero oXerrro p€ rrlv Quorrq roropio rou dyrou ror
ornv qTrouoio o0yrproqg ruJV onoreAeopdrulv ruJV

5ro<p6ptrlv Oeponeurrrtilv pe065ov. Or ouyXpoveg 0e-
poneurrreg npooeyyloerg neprlopBovouv Xerpoupyrrd
erropd, ev5ooronrrd oQoipeorl, rlA€KrpoKourqpiooq
ror <poronq(io ;.re Laser3.
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H'yerpoupyrr<d erropd tXe r ro peyoA0re po 5eir<rr1 io-
oqg. EvSerrruco ovoQiperor 6rr ono 20 XerpoupyqOi-
vro dropo, ro onoiq noporoAou0d0qrov rord pioo o-
po 3,3 irri p6vo 1 nopouoiooe unorpond. AvriOero o-
no 19 oro;ro, ro onoio ovrrpertlnioOqrov ;re oAAeg

peOo5oug, 32o/o nopouoiooov unorponil ptoo oe 5ro-
orqpo 6 ertilv3.

Or Daniel *o, oruu oyeri(ouv rqv nrOovorqrq uilo-
rpondg ;rerd on6 evSoBpoyXrrq oqoipeorl pe ro p€ye-
0o5 rou oyr<ou. 'EXe r Bpe0ei Aorn6v 611 6yror oe 5rdpe-
rpo peyoA0repq ono 8 mm npor<oAouv pe peydAq ou-
yvdrqro Srq0qoq q' oAo ro noXog rou BpoyxrKo[ ror-

Xd-rporog rr fror orrg neprnrtr-roerg ourtg ouvrordrqr
Xerpoupyrrq ercropd (erropd runou (n€prxerpiSog" ror
eQ6oov o oyro5 ove{oprdrulg peyiOoug enrnlireror pe

oreAerrooiq d ondorqpro, AoBerropd fl nveupoverro-
,36 -pn . zrnv Tr€prnruJon uqs o ovKos ov Kot opK€ro u€vq-

Aog 3 er<., 5ev 5rrl0orioe rov unoBAevvoy6vo.
Avri0ero or Redjaee Kqr ouv unoorqpi(ouv rnv ro-

nrxrl errpl(u-ron rqg FAqBqS qK6pn Kqr yro 6yroug ;'re

Sroperpo peyol[rrepq ru-rv 8 mm, eQ6oov 5ev nopou-
oro(ouv rfuvrreg enrn,\orig. Tr1 Oioq roug ourq orqpi-
(ouv orrlv proAoyrrd oupn€prQopd, rou puopr\oorti.r-

l-loros: ppo5eio ovonru{q, ouXvd nolurevrprrrl evSo-.)-
BpoyXrrq evronroq'. I' ourtq rrg neprnrdo€tg rrlg ro-
nrr<dg oQoipeoqg ouvrororor 5erfig noporor\oi0rlon p€

roro 5roordporo ppoyXoordnrloq vrq rov onor<Ierop6
.6

unorponnq .

Iqpertirveror orr €Xouv enioqg noporqpq0ei peyolo
Sroorq;roro eAe uOepo ouprfrrurpdrcr-rv p€ pn Oepone u0€-
vr€S ooe€v€ig. 'Eror oe 7 qno ouro0g roug ooOeveig or

4 nopf;rervov eAe0Oepor oupnro;-rdru-rv perd on6 2

Xpovro3. AvoQtperor enioqg Kor pro nepinrooq our6-
porrlg unoXtilpnoqg.
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Aouvq0nS rcArvr rci epcDovton qorrepyAAtbparog

N. BA:INOilOYNO:, K. KAPKANH:, H. NANA:TAMATIOY, O EOPTOYAH

loropr16

'Av5po5 46 ertirv ono prrrpd nopoArorfl n6Aq, qo-
pds.

Atrio eo65ou: Aeroerrrfl nuperrrfl rivqoq ono ;rqvog
rupir.rr5 roro rrg qnoy€upcrrv€g tipeg. IuvundpXe ovo-
pe[io ror qnurAero popoug 3 kgr roro ro I5ro Srdorq-
po. Ener5d elvor ronvrorqg eiXe on6 ertiv Urrp6 Enp6

BrlXo, o onoiog rov reAeuroio pdvo dpXroe vo ouvo5eir-
eror on6 on6Xpepqrq ouvflOurg nudl5q.

To nA€ov evruntr.rororo ororXeio eivor 6rr o ooOevflg
oviQepe orr roro ro reAeuroio Sipqvo rqr qn6 rorpo[r
oe rorp6 pe ro pflXo ipyo(e prrptg donpeg nirpeg. MIo
<popo tpyoAe pio ;reyo,\OrePl "oov prrp6 pepiOr) YUo-
Arorepd oe pne(-pnAe ror r6rrcvo Xprilpo rqv onoio
5uoruXtirq ionooe pe oQupi yro vo 5et ort exet p€oo,. .

Aro p rc6 ova pvqon 16; EAerj0epo.

Zuvr70ercg-rp6noS (wiS: Mtver oe pio prrpd roupr-
orrrd nopor\rorfl n6Aq. Konvi(er neplnou 60 oryopEro
ro 24u-rpo ror niver oprerd. 'EXer QuoroAoyrr4 oe-
(ouoArrq (urfl. AuoovooXerei orqv npoonrrrd oXerrrd

Xpovop6purv e{erdoeulv ror 5ro5rrqor6v.
EiXe 5ou,\iqe r npo lSeriog oe vropdpro yro 3 Xp6vro

ror 5o[rAeqe oAAo 3 oov oopeoronor65 p€oo oe poOeig

Aorroug pre nor\0 or6vq.

{Duorrrl el€roor1

'Aropo oprrpeA€g U€ rrlv rorouXio (oypoqropfvq
oro npoor.ono rou, xtrrpiS oAAeS e(crrreprrEs nooo,\oyr-
reg erQpooer5.

EpQovi(e r 5exorrxd nuperrrq rivqoq (0=37,3 oC1 *o-
ro rqv tilpo rq5 e{<rdoetlg rou.

Avonveuonxd; KoAq Exnru(q rlpr0opoxitrrv. Qruvq-

rrrig 6ovdoers K.O. TpoX0rrlg ovonv€uolKo0 qr0upi-
oporos ror eAdXroror 5rdonopror pq pouorroi p6yXor.

Ano rrlv e[trooq rtov unoAoinov ouorqpdrov 6<v

oveupiorovror noOoloyrrd ororleio.

Epyoorrl prorig e(erdoer g

l-ewxry aiparog: Ht 44%, Aeurd: 7.300, n: 44, A:
42, M:9, H: 1, B: 1, 'Aruno rurropo 3, TKE: 61 (pe-
ro epSopd6o TKE: 88).

Fewxq oipwv; E.p. 1017, Aornd ororleio x.<p.

AomEg e{erdoery: yGT: 62, K': 4,64, Na-: 149.2,
IorXopo: 93. Oupio: 24, Kpeorrvivq: 0,9. Widal-Right
(-), SGOT: 16, SGPT: 26, I-lrieAo yro p. Koch (Noo.
AopiqS) 2 <pop&g opvqrrrd, Mantoux: 20 mm. A€pro
oiporog pOz, pCOz 2'.42, pH: 7,42.

Aroprxd err6vq

Koro rqv o,/o Odrporos Kor orq 6<(rd ropuqq, 56-
0qre 11 evrunu.roq on piotrr prog OoAepdrnrog nou o-
veupiorero, unqpXov ror,\orrroi oXqporropoi.

llpdyporr rord rqv roproypoQio nou oroAo00qoe
6ronror60qrov ouroi or rorAorrroi oXqprorropoi.

Kord ro Aornd or nveipoveg 4oov eAei0epor.

Aroqoprrq 6rdyvrrroq

To r[rpro ororXeio on6 ro roropr16 Kor rS €pyoorn-
prortg e(erooerg rloov: KorAorrroi oXqporopoi xopu-
qrlg 5e{ro0 nveJpovog, Mantoux 2O mm xor onopoArl

;rrrpdrv nerptirv.
H ortqlq ;rog qrov 6rr nporerror yro ouv5uoop6 rd-

noruv voou-rv og e[qg:* l-lveupovoAoy Kn [.' , .1 : i5,,, xou Noooropeiou Aopiog.
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Errovo 1:

A. [lveupovrrfl Qu;roriu-rorl Kqr nv€upovtKrl ptKpoAr-

0iooq.
B. [1veu povl r11 Qu poriurorl ro r BpoyXo,\rOioor1.
F. llve upovrril Qutrroriu,roq ror dyvruorq npog orry;rfl

v6ooq.

Ilporervogev€S r€pqtr€prrr Sroyvurorrrig elerd-
o€rs

A. Enrpovq ornv onooroAd 5e rypdrtrrv nrutAtr_rv yro B
Koch.

B. loro.\oyrrd ror leoAoyrrfl
Aoptvu-rv nerpti.rv.

l-. BpoyXoordnqoq.
A. A[ovrr<11 roproypoQio.

e(trooq rutv onoBqI-

E. ArporoAoyr r<d noporoloi0qorl.

flopeio v6oou

Koro rrlv e rooyu.ryrl rou orrlv rArvrrq, oplroe XrlU€to-
Oeponeio pre rerpor<ur<Iivq Xopig oprog onoreAioporo.

Aeiypo nruElu-rv yro B. Koch nou qneoroAq oro
NNOA nlu.rrnpio" drov Oerrx6.

loroAoyxq tx)eoq Ai)wv (lev XperdoOqre q yeu-rAo-
yrr<d): Tiooepo 5eiyporo 4 p.5. ono 0, 1 Etrlg 0,3 er. Ar-
Orl5oug ouorooeog nou pnrlrov oe oeoAoroon Bpo-
Xeiog 5ropreiog.

N roroAoyrrcq e{irooq i6e$e: Yqil nAqpug verpu_rpi-
vou Kor onorrrovtotrlevou €v piper utrrrot orrg nopu<ptg
rou onoiou povov 5rorqpo[vror oe verpu-rBrorq rord-
oroorl 5ror<Ao5r(opevo ruArvSpoerSrl popedrporo o-
nurs nopornpeirol eni oonepyiAAou (oonepyiAAopo;).

Bpoyyoor1nqo4: Errog eAoepog epuOporqrog rou

nNEYMON Te[tyog 3o, Tdltog 5og, lo(tAtog - ZenftpBprog 1992

Errovo 2

Erx6vo 3:
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5e(rou yev Ko FpovxrKou 5tv5pou, 5ev oveuptOrloov o-
(ro Aoyou oro X€io.

A{ovtxq rai-)avpofio: Aev 5eX0qrce o ooe€vn5.
AtporoAor,<og iAeyyogr Xuupig 5roqopeg ouoru6€rg

ono rov npor', o j pe vo tAeyXo.

TeAr14 5royvcuoq

[lpoxe,ro ,' o ouvunoplrl 5uo voorr-rv, ont.rg npoo-
voQep0q<e lveupovrrq Quporitooq onnAqrdrSns, €-

v€pyoq rio!-r ovoilruxOqi<e nrOovcits ndvur oe i5oQog o-
norrrovu:0ivroS oofl€pyrAAtlporog nou onoBoAAeror
pe ro Bq;o Jno rrl UopQn prKpdrv Ai0urv.

Eu(qr11o11

To <Arvrro Ooopo rns nv€upovrr<flg oonepyiAAooqg
eivor eupu ror oprereg nAeov popQ€g rrlq vooou oo-
Qilg roIrvoirqpeveql.

Irov nivoro 1 nou orcoAou0ei <poiveror 6Ao ro rArvr-
Ko Ooopo rns vooou.

Ano rqv oAAq pepro eivor ono noAro yvooro orr o-
oncpyrAAog ovonruooeror oe rorAorqreg oXr povo Qu-
porr0Se rg oAAo r<or oAA4q orrroAoviog onurg r0orerg e-

llivor<og 1. KnlNlKO QA:MA TH: nNEYMONIKH:
A:llEPnnno:H:

\. Avrt6paoerg E{ Ynepeuoto9r1oiog

1) AAtrepyrr<q BpoyXonve uprovrr<fl Aone pyiAtrL,.ror1

2) BpoyXrr<o Ao0po :

3) E(oye vflg AA)'e pyrr<q KuqeAo5irrg (l-lve upovio

E( Ynepeuoro0qoiog) .

4) BpoyXor<evrprrq Korxru.r;roru-roq .

B. ZonpoQurrxoE AnorxtolL69

1 ) Aone pviA,\urpo (Murrlrupo) :

f . IlpoopoAr'1 llveupovtxoi flopeyy}porog xar

IlAeuptrrxou Xtopou

2) Xpov o Ne xp'.urrr11 Iveupovrrrl AonepyiAAooq -

Epnuqpo oro Aonepyrr\r\o :
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Xrvoror<r<ou, rqKiv v€6n^oopo2, €pQuoupqrftEg rt-
or€r53, BpoyXoyeveig KUor€rS ro065 Kqr o€ Bpoyx€Kro-
oror<tg oAAortrroerg.

H nveupovrrn Ouporiooq 0eopeiror opog q rupio
nrlyd oonepyrAAo;rdrova ove(opr4rtog nAeov ov q v6-
oog e€urp€iror evepyog q ovevepyd5.

Irrg npounopxouo€g Quporrdl5erg KorA6rrlr€g nrqv
yvoord qn6 noA[, noAro 11 unop(q oonepyiAr\tr.rv oAAo-

r€ onorrqvujpivuJv Kqr oAAore 6Xr5.
'Eror dllu-ror€ 5rKqroAov€iror Kor n tdtopopQio ornv

oKrvo^oyrKrl trQpooq rqg vooou6.

Oupi(oupe eSti ror rqv peyoAirepq ouXvorqrq €p-

Qovioeug oonepyiAlou oe 5rdqopo voonpqrq 6nur5

ornv qyKUA(l)rrr4 onov5uAirrSoT.
Eivor enioqg nopoS€Kro orr q v6o'og pnopei vo €trr-

QovroOei p€ noAAeS popQa5s.

Irq Srrq UoS n€pinrooq ro npdypqro Roov rdntog
5ro<poperrrd. AQou oiloKA€ioop€ ro dIAq voorlporo
nou BoAo;.r< orqv SroQoprrd 5royvt-rorrrq opXrrd pe

r<Arvrr<o rprrflproe ror opyorepo p€ rq €pvoorqproro ei-

Xop€ vo or<eQooupe ro e(qg:
Tr npounqp[€ o) ro ouvqOe5 yeyov6glo rns ovonrJ-

(eulg oonepyiAAou oe npounopXouoo Quporrtir5rl pAd-

Bn n B) ro qoivne€S rqg ovonr0[eurg Quporrtiroec,-r5 nd-
vur oe npounopXov oonepyiAAtr.tlto.

H Quporrd-r5nS BAoBn unnpE€ oprerd prxpd, 5qAo5t1

rorA6rqro peyi0oug 1 cm pe prrpd OoAepornro V[tptrl
ono ourflv. 'loog 0o pnopo0o€ vo AeX0ei ;re oprerq
pepororqro orr or BAoBeg ourig 5ev qrov Suvqr6v vo
unopxouv n€prooor€po ono 6 pqveg orov ooe€vn pqs.

H BAoBn o;ro5 on6 rov oor€pvtAAo npiner vo undp-

Xe noAu neproodrepo Xpovo d.rore vo pnopao€l vq o-
norrrqvu0ei.

H dnorpfl pog tror reivet vo 5eX0ei drr ro oonepyiA-
Au-rpo npounqp{e ror ;rerd ovenr0X0q ndvur oe our6 11

Quporrd.r5qg BAdBn. To qnoriAeopo drov orr orov dp-

Xroe q rfl(q rqg QuporrtirSoug eorlog vo oupropqou-
povrcrr pe ro pdXo Kor rpRporo rnS onortrqvurOeioqg
ono porpdg eoriog rov oonepyiAAtr.tv.

Bepoitog 5ev pnopei reAeio5 vq qnortre ro0ei (5ev ou-
vqyopei ro roroprr6 rou qoe€vo0g) ro yo npoundp(e

Quporr65qg BAdBn, vo ovonr[rX0r1re ndvu.r o' ourdv
ro oonepyiAAu.rpo ror yro oyvtuoroug ,\6youg vq ovo-
(onupu.r0qre rl Qqpqr65ng eorio.

'Onulg oprus Kor vo iXouv ro npdyproro ro rt€ptorq-
1116 nou ovoQtpope err6g on6 rov npoplqporro;r6
nou Sqproupyqo€ Vro ro I ilpounqp[e, eiXe tvo r6rqi-

repo evSro<pipov 6oov oQopo orqv rArvrrrl rou fr-
Opqon.

'Ooo r<or vq qvorpiEop€ orqv prpAroypoQio 5ev ro-
rtorq Suvorov vq ouvovrdooupe nop6porq n€pinrulor"l

onou evroni(eror onortrovu]oeiS oon€pyrAr\og orov
nveupovo ror o onoiog vo onoBor\Aerot rtlnportKd uTT6

popQrl prrptilv Ai0ov.
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