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00 Babuo, To aiobnua MAAU®Y Mou £XouV ava@ep8Bei,
UV XOOOKTPLOTIKA TNG 5pA0NG OAWV TWV CUUMIABOMNTL-
Ot averiBupNTES QUTEG EVEPYELEG, OTIOTE TIAPOUCLA-
/ gTNV MAEOYNPia Toug auTONATa HECA OTN
pada mgq Separneiag. Mnopei va spoavi-
nua. AAnAemdpdoeig: OL B-avaoToAeig,

qQ

RATKE

4

Kal EIOIKOTEPA OL U EKAEKTIKOL, UTTOPEl va avaoTeilouv LEPIKDG 1)
OAKWG TN dpdon Twv B-dleyepTwy. AogoAoyia Kal TpOTI0G X0oph-
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£0ATTela, va XPNOIOTIOoUVTAL KATA MPOT(UNON 0Tav anaiteiTal,
Tapd o€ cUoTNHATIKA Bdan. H docoAoyia Ba pemel va eEaTopl-
KeueTal. EviAikor kat aidid dvw twv 12 etwv: 0,5 mg(1 elomvon)
OTQV aMalTelTal  av T0 PAPUAKO XPNOOTOLETAL WG TAKTIKY BEpa-
nela ouvTPENONG KABe 6 WPEG. 2e 0OBAPEG KATAGTAOEIG ) EP! -
nag doon unopel v' aunBel HExpL TIg 3 eloTvoeqg. H ouvoAikr doan
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12 e1av: 0,5 mg (1 elomvon)) 6Tav analteitaln av To pApuako xpn-
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Bapeg kataoTdoelc n @' Ana& Soon Propei v' auvknbei oe 2
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ywa elotivoeg Turbuhaler® 200 d6oewv.
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Turbuhaler® dev MepLEXeL TPOWBNTIKA, ATIAVTIKA, CUVTNENTIKA, O-
peig N aAAa mpooBeta. Evaeigelg: Bpoyyikd acbua.

AvTevdeigeIg: Vo Uepeualobnoia 0To PApUaKo.
AvemBuunTEG EVEPYEIEG: EAAPPOG EpEBIONOG TOU PapuyYa, Bry-
Xag Kal Bpayxog pwvng. Exel avapepBel KavTivTiaon Tou oToua-
Topapuyya. O Brxag Pmopel cuvnews va mpoAngee e elotvon B,
- dleyéptn, 5 -10 Aertta mptv amoé v elomvor Tou Pulmicort®. Mpo--
ooxn oTn xoprynaon: H Xopriynon Tou appakou XpelaleTal 1dlai-
TEPN TPOCOXN OE ACBEVEIG [E TIVEULOVIKN QUUATIWOT] KAl LUKNTIA-
OIKEG 1] loyeVeig AolumEelg TwV aepaywyny. Kunon - Fakouyia: H
Xxopnynon tou Pulmicort® katd m Sidpkela Tnﬁ\KUnonq Ba mpenet

V' aro@euyeTal, EKTOG av UMAapxouv coBapol AGYOoL rmou va T dikal-
oAoyouv. AocoAoyia: H dogoAoyia Tou Pulmicort® Turbuhaler®
egartopikevetal. EviAikor: 200-1600 meg TV nuéEPA, KATAvVEUNUEVA
ae 2-4 500E(G. (2TIg AyOTEPO 0OBAPEG TEPITTWOELS: 200-800 mcg
MV NuéPQ, aTiq 6oRapoTepeg: 800-1600 meg ™v npepa). Maidid
avew twv 6 etdv: 200-800 mcg TNV NUEPA, KATAVEUNUEVA OF 2-4 80-
oe1G.H 6601 ouvnpenong eEaTopKeUETAL KAl Ba TIPETTEL vVa elvatn
XAUnAOTEPN SuvaTtr. Xoprynon dUo GopPESG TNV NUERA Eival OUVN-
Bwg EMAPKNG (Tpwi kaL amoyeupa). Zuckeuaaia: [TAaoTKr doaile-
TPIKN OUCKEUN Yia eloTivoeg Turbuhaler® 200 d60ewv.

\

DRAPUL/TU/AD /03 /0495

OeoToKormouAou 4 & Aotpovautay, 15125 MAPOYZI, TnA.: 6847977,
Fax: 6859195 « TnA. MapayyeAidv : 6038714-18, Fax : 6038719

AvTimpocwrmog - Alavopéag A‘ s T ig Aﬁ

g A<tra F\\Gs AF



EYMOA,

EAAHNIKH EAAHNIKH
BPOMXOAOTIKH ETAIPEIA NNEYMONOAOTIKH ETAIPEIA
GREEK BRONCHOLOGIC HELLENIC THORACIC
SOCIETY SOCIETY

-(_PULMONARY MEDICAL JOURNAL )—

EMNIZHMO EMIZTHMONIKO OPFANO

%\ MNEYMONOAOTIKHE

EAAHNIKHZ 5/

S, EAAHNIKHE
E
e
N\

N 2/ ETAIPEIAZ
W

BPOrXOAOFIKHE |2

ETAIPEIAX

IAIOKTHTHZ: EAAHNIKH BPOIrXOAOTIKH ETAIPEIA

AleuBuvrég Zuvraing: X. MEAIZZHNOZ - M. MMNEXPAKHZ
MéAn: N. ZIAGAKAZ - A.PAZIAAKHZ
E. ZAXAPIAAHZ - M. AAXANATHZ

ISSN 1105-848X

2YNTAKTIKH ENITPOMNH

AvayvwaTtomotAou Niva
Bayevakng AméortoAog
BeoAepég Mapivog
IkiouAékag Anpntpng
Gautier Henry

Green Malcolm

James Yves
lopdavoyAou lwavvng
Kaparzag Nikog
Kovradng Apyupng

Macklem Peter
Milic-Emili Joseph

ABnva MoulAémouAog Zmmupog ABnva
Narpa Mnoupog AnpooBévng HpakAeio
ABnava NarmaPaoiAeciou Kworag ABnva
Ococoalovikn MNamradakng EppavounA ABnva
Paris MNamd 16An ABnhva
London Marakag AnphTpng Ocaogalovikn
Marseille Permutt Solbert Baltimore
ABAva Piyyog AnphATtpng Ocoogalovikn
ABnva Pouocoog XapaAaprmog ABnva
ABava Z1dephg AnpnTtpng ABnva
Kwvortavrémoulog Ztalpog MNavveva Znavrtidog AnpnTplog HpakAeio
Montreal Zraupidng lwavvng ABnhva
Montreal Tpakémoulog Mewpylog ABnva
ABnva

MixéaAng AAkng

Emortnpovikn AAAnAoypagia
Zuvdpopés — Alagnpiceis
MNep1odiko MNEYMQN
MNaradiapavronodhou 4
ABnva 115 28

TnA.: 72.11.845

ETHZIEZ ZYNAPOMEZ

EowTtepikon dpx. 2.000
MéAn ENE-EBE dpx. 1.000
Eidikeubpevoi-dorrntég opx. 1.000
Eraipeies-Opyaviopoi 6px. 4.000
BiBAioBrkes opx. 4.000
EfwTepikou $US. 40

DuwrooToixeloBeaia—-exTUmwaon: TEXNOTPAMMA, M. Auyépn 12 Ay. Mapaokeur, TnA. 6000.643, fax: 6002295




-

FENIKA:

KATHI OPIEZ
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OAHIIEZTIA TOYZ ZYITPA®EIZ

NMNEYMON eivar To emionuo emotnuovikd mepiodikod tng EAAnvikig Mveupovoloyikng ETaipeiag
kal Tng EAAnvikAg BpoyxoAoyikng ETaipeiag. komog tng ékdoang Tou Tepiodikou elival n Tpoayuw—
YN TNG 1aTPIKNAS épeuvag aTo XWwpo Tng Mveupovoloyiag. To meplodikd ameuBlvetal o€ 1aTtpols
OAwvV TwV edIkoThTWVY Kal 1ISiaiTepa o€ Mveugovoldyous, Oupakoxeipoupyols, Avaiodnoiohdo—
youg kal EvtaTtikoAdyoug.

H emAoyn g UANG yiveTal amé m ZuvTakTKA EmTporni kai 6Aeg o1 epyaaieg mou urmoBaAlovTal,
KpivovTal amd TouhdxioTov dUo avegdptnToug kpiTés. Or epyacieg Tou dnpoaoielovTal amoTeAolv
TIVEUATIKA 1SI0KTNTI0 TWV ouyypadéwv Kal Tou TrepiodikoU Kal n SnNUOCieuar Toug, PePIKN n
OAIKA, amayopeleTal Xwpig TNV éyypadn ddeia tng XuvTakTikAg EmTpormg. Emiong, To mepiodikd
Séxeral va dnuooieloel epyacieg ypapuéves otny AyyAkn yAwooa.

H UAn Tou mepiodikol avagépetal katd kUpio Abyo OTO avarmveuoTKG cUOTNUA Kal TTEPIAAUPG—
ver 1) ApBpa Zuvraéng, 2) Avaockommjoeis, 3) Boaxeies avaokormrioers, 4) MeAéreg, b) Emikaipa
Oéuara, 6) Evdiagpéoouoes MepimTwoers, 7) Eidika ApBpa, 8) MNpoduuara mpos 71 Zuvraén.
Avaokorrioeig: O avaoKoTINOES avadépovTal 0€ éva TUYKEKPIMEVO YVWOTKO QVTIKEIEVO KAl
meplAapPdavouv OAeg Tig Bewpieg Tou SlaTuMwBNKAV KATA Kapous yia To Béua, pe 1Siaitepn
eudaon oTIg eMKpATOUTEG OUYXPOVESG AmmOWels Kal TepiAauPdvouv TARPN Kal 0AoKANpwuévn
mapouaiaon TS PiRPAloypadiag. H éktaon Twy avaokomioewy Sev eivar duvatd va eival plikpo—
Tepn amd 25 1) peyaAuTepn amd 30 SakTuhoypadnuéves aeAides. Ta Gpbpa TwV AVOAOKOTATEWV
ypdadovTal amd éva ouyypadéa Kal o€ €idIkKEG TTEPMTWOEIS (MeETA amd Adeid TNG ZUVTAKTIKAG
EmTpotmg) amd Suo ouyypadeis SiadpopeTikAG €ISIKOTNTAG.

Bpaxeies Avaokommoerg: O Ppaxeieg avaoKomoelg éXouV WG OKOTTO TNV evnuUépwan oTig amo—
Weig et evog Béuarog, ypadovTtal amd éva povo auyypadéa Kai n éKTaar Toug TTepiopiCeTal o€
10-15 SdakTuloypadnuéves oehideg.

MeAéreg: O1 peléteg avadépovTal g€ KAIVIKESG, €epyacTnNPIaKEéG Kal TTEIDAUATIKEG €pyaTies Kal N
ékTaon Toug TreplopiCeTal o€ 20 dakTuloypadnuéves oeAibes. KaBe peAétn mepihaupBavel eica—
ywyn, okomod, UAKS () agBeveis) kai pébodo, amoteAéopaTa kal gultnon. ‘
Emikaipa Oéuata: Ta emikaipa 6éuata ypddovari amd éva pévo ouyypadéa Kal avahépovTal o€
BéuaTta mou amacoXoAolv Tnv Tpéxouaa PiPAloypadia. Ta emikaipa Béuata éxouv éktacon 3-5
SakTuloypadnuévwy geAidwy kal n mepiAnwr Toug miepidauPdavel Tov TiTAo Tou GpBpou kal To
ovoua Tou ouyypadéa, eviy ol BIPAOYpadIKES TTAPATIONTTES Sev UTTOpEl va eival TTEPICTOTEPES
amd Séka.

Evéiapépouaes [epimrioeg: O evOiadépoudes MeEPIMTWOEIS Amookomoly OTny mapouaiaon
oTaviwy TEPIMTWOEWY | omaviwy ekdnAwoewy ouvhBwv voowyv. H ékTaon Tou xeipoypddou
Sev mipémel va umiepPaivel TiIg 6-8 SdakTuhoypadnuéveg oelideg kal ol guyypadeis Sev pmopel va
eival mepiaodTEpol amod entd. O evSiadpépoues mMepmTwoels epIAapPavouy Bpaxeia eilcaywyn,
mepiypadr Tou aoBevh kai oulitnon f axoAio.

EiSka ApBpa: Ta edikd dpbpa avadépovtal oe moikiAa Béuara, mou Sdev eivar Suvatd va
evTaxBolv o€ AAAN katnyopia, kai éxouv éktaon péxpl 10 SdakTuloypadnuéves aelideg.
Moduuara mpog T Zuvtaén: Ta ypduuata mpog Tn clvTtaén adopolv TTapaTnPEAoES I avTippr—
o€ Tou amooToAéa avadopikd pe mpoadarta dnuoaieduara Tou mepiodikou. H éktaor Toug Sev
npémel va umepPaiver TiIg 500 AéEeig kai ol BiBAoypadikés Taparopmég Sev pmopel va eival
TIEPICTOTEPEG ATTO TTEVTE.

ApBpa oUvTaéng, avaokomioelg Kai €idikd dpBpa dnuoaielovTal, €Tiong, Kal JETA ammd Tpo—
okAnon TnNg ZuvTakTIKAG EmTpormg. H TeAeutaia Siatnpel To Sikaiwua yia dnuoaieuon kai dAAou
TUTTOU €pYaCIwV.

Epyaagieg, avegdptnTa amd 1o av Ba dnuooieuBolv i 6x1 dev emoTpEéPovTal.
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YNOBOAH
EPIrAZION:

O1 epyaoies umofalAovTal oe Tpia avTituma kai Tipémel va eival SakTUNOypadnuéves o pia
Mévo oyn Tng oehidag, oe SIMAG SiaoTua Kai pe mepiBupia 3 ek. PO OAES T nAeupés. Ta
Keipeva mpémel va eival ypappéva oty amAr] SnpoTikr, opBoypadnuéva Kal CUVTAKTIKWS dyoya.
Av n epyacia éxer ypadei ue  BoriBeia nAekTpovikol urmoAoyioTh, va umoPAAAeTal pali pe To
Keipevo kai n Siokérra.

Ze KABe epyaoia mepiapPavovTal kai umoPalAovTal o€ 1I81aiTepn TENSA Ta TAPOAKATW:

1. a) O TitAog pe meld ypauuaTa kai He ékTaan Oxl peyaAuTepn amé 10 AéEeig. Se TrepImTwoelC
mou elvar avéykn o TiITAog va mepihapfavel TepiocodTepa oToIXEID PTopel va UMAPXEl KAl UTd—
TITA0G. B) Ta ovépata kai n eSIKGTNTA TWV ouyypadéwy oTny ovopaoTikh. v) To iSpupa améd To
oroio TIPOépxeTal N Snuocieuon edp’ GTOV TIPOKEITAI yia TIEPAUATIKA €pyacia f mapouciaon
evdiapépovTog mepioTaTikou. 6) To dvopa, n Siedbuvan kal To TNAEPWVO Tou UTTEUBUVOU Vid TV
aAAnhoypadia pe To meplodikd cuyypadéa, 0To KATW PéPog TNG oeAdag.

2. H mepiAnyn mpémer va éxer éxtaon 100-200 Aégeig kai va Tepiéxel To okomo, T HéBodo, Ta
Baoika amoteléoparta kal Ta SupTIEpGOMATa TG epyacias. $To TEAOS TG TepIAnWINg Tpémel va
avaypdagovTal TOUAAXIoTov 5 AéEeig—kAeidid. KaBe apBpo mpémer va auvoSeleTal, eKTOS amd TNy
EAANviKA, kai amé AyyAikA mepidnyn. O1 evSiadépouceg mepmTwoelg Sev guvodelovTal amd
mrepiAnyn.

3. To kUplo owpa TNg epyaciag, €dp’ 6ooV TIPOKETAI yia EPEUVNTIKA €pyATIa, TIPEMEl VA TTEPIAGH—
Baver a) Bioaywyn, B) YAKS (i aoBeveis) kai péBodog, y) AmoteréouaTa. O BiPAOypadikég
mapanmoutés vivovral pe To olotnua Vancouver, SnAadh apiBuolvTal KaTtéd Tn oepd mou euda—
viCovtal aTo Keevo. BBAloypadikés maparmoprés guvodelouv KaBe epyacia mou umroBAAAeTal
yla dnuoaieuan.

4. O BiPAioypadikog katdhoyog mepIAapfaver TIg TAPATTOUTTES KATA TN OEIPA TS apiBuNorg Toug
oTo keipevo. H BiBAloypagia amd mepioSikd mepiAappdver, petd Tov apiBuo, OAa Ta oOVOPATA TWV
ouyypadéwy, Tov TAAPN TiITA0 Tou GpBpou (ue TTeld aToIXEQ), TNV emionun oUVTUNoN Tou TITAoU
ToU TTEPIOSIKOU, TO €T0G, TOV TOHO KaI TNV TIPWTN Kal TEAeuTIa oehida Tng Snuoacieucng, Omwe T.X.
Milic—Emili J, Henderson JAM, Dolovitch MB, Trop D, Koneko K. Regional distribution of inspired gas
in the lung. J Appl Physiol, 1996, 21: 749-759. ‘Otav n maparmoum| avapépeTal e KepAAaio
ouyypauuaTog, avadépovTal oTn oepd Ta ovéouata Twv ouyypadéwv, o TITAog Tou dpBpou, o
exd0TeEG, 0 TITAOG TOU CUYYP&UPATOS, 0 apIBuGg TG ékSoong, o ekSoTIKGG oikog, N TTOAN 6mou
€yIVE N €kd0o0n, To €T0g TNG €kS0aNS KAl 0l TeAISE avadopds Tou Kepévou, omwg T.X. Gibson JG,
Pride NB. Pleural, alveolar and systemic diseases affecting the chest wall function. In Roussos C,
Macklem PT. (eds), The Thorax, 1st Edition, Marcel Dekker, New York, 1966, 1123-1133. O
OUVTHAOJEIS TWY OVORATWY TWV TTEPIOSIKWY akoAouBolv Toug kavoves Tou Index Medicus'.

5. O mivakeg, dakTuhoypadnpévol o kabévag ge EexwpioTr] oelida, mpéme va ¢épouv aTO
emavw PéPog Tov apiBud Toug He apaPiKA OToIXeld Kal OTn ouvéxeia Tov TITAO, OTwg T.X.
Mvakag 1. Aima emayyeApaTikod doBuatog. O1 mivakeg mepiéxouv povo opilovTie SIAKPITIKES
YPOMUES Kal HoOvo OTav eival amoAUTwS amapaitnTo, KABeTeg.

6. O1 umoTiTAol (AeCavTeg) Ty eKOVWY KAl TWV OXNUATWY apiBuoldvTal pe apaPikols apiBuoug,
mx. Exova 1, ExfAua 1, k.ok. Agoyeg, g€ yuahioTepd xapTi kal KaTAAANAes via dueon avarma-—
paywyn mpémel va eival 6Aeg o1 eikdVES (aKTIVoypadieg, pwWToyPAPIES TAPATKEUATUATWY K.AT.)
mou oTéAvovTal Ta oxiuaTa mpémel va eival KaTtaokeuaouéva pe oIvikh JeAdvn o€ puldXapTo
Kar Ta Sidipopa emegnynuatika Sedopéva (apiBuoi, ypdupaTa K.AMT.) oxeSiaouéva ] oe AéTpacoerT.
Ta oxAuarta mpérmel va oTéAvovTal 0To MPWTOTUTTO PéTa O€ ISIaITEPO PAKEAD ] T€ puwTOoypadieg
KaAg moidTNTag. ‘OAes ol pwToypadies mpémel va dpépouv 0To Tow WéPog TNV apiBunor Toug,
He ammAd poAUPI, Kabwg kar T6Eo dnAwTIKG TG opbrig Toug TomoBéTnong oTn TeAida. SnuerveTal
OTI 01 UTTOTITAOI TWV OXNUATWY KATL. TTou guvodelouv EAANVIKG kelleva kai éxouv AndBei amé tnv
§évn PiPAoypadia mpémel va éxouv PeETayAWTTIOOE].

Or epyacies aTéAvovTtal ot Ai€lbuvon: Mepiodiké "MINEYMQON", Noo okopeio Noonpdatwy Ou-
pakog ABnvwyv, Meooyeiwv 152, 11527 ABrva, 10n KAvikn (urtéyn k. . TpakémouAou).

To mepiodik6 Ba dnuooiedel katd SlaoTANATA "SUVTIACEIS TITAWV" TWV TIEPICTOTEPWY EéVWV TTEPIOSIKLIV, VIa
SleukdAuvaon Twv ouyypagpéwv.
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Xpovia BnpuAAiwon

M.D. ROSSMAN

H xpovia PnpulAiwan eival pid TIVEUUOVIKE KOKKIW —
MATWON TToU yia TIPWTN dopa mepiypddnke To 1946.
AexamévTe epyalodpevol oe Aaumeg ¢pBopiou mapou-—
ogilaoav pia xpovia TVEUNoVIK KatdoTaon mapouold
Me Tn oapkoeidwon. Ze moAAoUg amd autols TOoug
aoBeveig amodeixBnke OTI eixav Paped popdr TN
vOooU pe Tveupovikry Kapdia. Or aocBeveic ouvnBwg
epdpaviCovrav pe PrAxa kar duomvoia. Oi akTivoypa-—
odieg Tou Bwpaka ouvABweg mapouaidfovTal JE VOO —
{wdn ekova Kupla oToug Avw AoPoug kai To 50 %
Twyv aoBeviov éxouv TuAdia adevomdBela. O1 mveu—
MOVIKEG AeiToupyiKég Sokinaaies o ouxvda mapouoid—
Couv éva TeplopIoTIKO TUVSEPOUO e peiwon NG CwTi—
KAG XwpnTikdéTATAg. H SilaxuTikn IkavoTnTa eival etriong
peiwpévn. H mdbnon pmopel va epdavioTel pe amod-
dpagn, autd Opwg eival Mo ouxvd OTa TeAeuTaia
o1ddla Tng vooou. O Khaooikég maboAoyoavaTopi—
Ké€g ahAoioeig mapouaidlovTal we SIAPEDN KUTTOPIK
dNBnon pe oxNuaTiopd KokKIwuAdTwy. 1o 80% Twv
TEPIMTWOEWY, To SIANECO KUTTAPIKG SINBNnua emkpa—
TEl KAl OTIG MIOEG TTEPITTTWOEIG AT AUTEG gUXVA UTTdp—
X€l Kokkiwpa. To ummdAoimo 20% Ba mmapouaidlel kUpia
KOKKIWHOTWEEIG TXNUATITNOUS pe Aiyn 1 kaBdAou kuT—
Tapiki dNBnon. AuToi ol agBeveig amokaAldpBnkav oe
dia reploxr) omou To emimedo ékBeong oTo PrnpuAAio
ATav upnAd kai moAhoi amd Toug aoBeveig SuvaTdv
va eixav eneicddia oeiag PnpuAAiwong (uia To&iknA
TVeupoviTISa). AUEpd, OTTou Ta PIoUNXAvIKA emimeda
TOu PnpuAAiou eival xapnAwTepa kal n ogeia Pnpui-—
Alwaon éxel povo 10Topikd evoiadépov, ol TEPIoCTOTE-
pol acBeveic mapouaidfouv pid HIKPR KUTTAPIKY OG-
pean SNBnon kai emKPaToUV 01 KOKKIWUATWSES oXn-—
paTiopol. Mia onuavTikh) Siadopd peTagl oeiag kal
Xpoviag PnpuAAiwang eival 6T eviw oTnv ogeia urmdp—
XEl ox€on TG avTammoKpIong We Tn &oan, dev urtdpxel
TéTOol0 OX€On OTNn Xpovia Tng popdr). EmmAéov, atnv
o&eia PnpuAAiwon Ta cuumTwuaTa apxiCouv péoa ae
Aiyeg wpeg 1 pépeg amd Tnv €kBean, evw 0Tn Xpovia
PnpuAAiwon, Ta cuumTwuaTa apXiCouv TOUAAXIoTOV

Chronic Beryllium Disease
M.D. ROSSMAN

Chronic beryllium disease is a pulmonary granuloma-
tosis that was first described in 1946. Seventeen flu—
orescent lamp workers were described who had a
chronic pulmonary condition that was similar to sar-
coidosis. Many of the patients described had severe
disease with evidence of cor pulmonale. Patients usu-
ally present with cough and shortness of breath. Chest
radiographs usually have a fibronodular upper lobe process
and 50% of patients will have hilar adenopathy. Puimo-
nary function tests most frequently wil demonstrate a
restrictive process with a reduced vital capacity and
total lung capacity. The diffusing capacity is also re—
duced. Abnormalities consistent with an obstructive
process are more frequently seen late in the disease.
The classic pathologic abnormalities consist of intersti—
tial cellular infiltrates with granuloma formation. In 80%
the interstitial cellular infittrates will predominate and in
half the granulomas will be frequent. The remaining
20% will have prominent granuloma formation with lit—
tle or no cellular infitrates. These patients were de-
scribed in an area where the level of exposure to
beryllium was high and many of the patients may have
also had episodes of acute berylium disease (a toxic
pneumonitis). Today, when environmental berylium levels
are much lower and acute beryllium disease is of his—
toric interest only, most patients have little cellular in—
terstitial infitrates and prominent granuloma formation.
An important distinction between acute berylium dis-
ese and chronic beryllium disease is that there is a dose
response relationship in the former, but no dose re-
sponse relationship in chronic beryllium disease. In addi-
tion in acute berylium disease, symptoms begin within
hours to days after exposure while in chronic beryllium
disease, symptoms begin at least 6 months after the
initial exposure. In addition to pulmonary disease, chronic
berylium disease may involve the skin and less fre—
guently the liver, spleen and kidney. This condition is
most frequently misdiagnosed as sarcoidosis when the
history of beryllium exposure is not appreciated. Occu-
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€81 uveg PeTd TNV apyxIkn ékBean. EKTOG TG TTveupo—
VIKNG voaou, N xpovia PnpulAiwen propel va mapou—
01G8el SepuaTikég ekSNAWTEIS Kal TTO OTTAVIA eKSNAL—-
o€ig and To ATap, To OMAARvVa Kal To vedppd. Auth n
KataoTaon eival ouxvo daivouevo va SiayvwoTel
AaBepéva oav capkoeidwon, dTav To I0TOPKS TNS
éBeang oTo PnpUAAio Sev éxel AndBei um’ oyiv. Ta
emmayyéAuara mou mapouaidfouv BnpulAiwon eival autd
oTa omoia epappdleTal n Plopnxavikr xpron Tou Pn-
puAAiou oTnv otoia OKOVES, KOVIOPTOG Kai oour Pr-
puAAiou prmopel va aiwpnBolv oTov aépa Kai va €l-
OTIVEUOTOUV OTOUG TTVEUOVEG.

H maBoyéveon tng xpoviag PnpuAiliwong mpérmel
va Ppiokeral oTn PAon autodvoowy Pnxaviopwy Adyw
™G peydAng AavBdavouoag mepiéSdou, TNG JIKPRAS €TTi-
mTwong (Movo To 5% Twv exTeBeévwy epyalduevwy
napoucialel egdpdvion Tng vooou) kal o éAeyxog Tou
PnpuAAiou Seixver OTI TpOKEITAl IO HIO AVOCOYEVH
oucia. To 1960 o Curtis mapaTipnoe 6T To PnpUAAio
Mropel va mpokaAéger pia empPpaduvopevou TUTTOU
avTidpaon unepeuaioBnoiag oe aoBeveig pe xpdvia
PnpuAAiwon kai 671 To 50% evdg pKpoU apiBuol eBe—
AovTwyv pmopecav va euaigBnromonBolv oTo Pr-
pUAAIo. OmwaodnmoTe, N epappoyr SEPUATIKWIV SOKI-
paowyv (patch test) ¢paiveTal va mpokaAei pia é€apon
™¢ vooou kal yI' autd To Adyo, To patch test Tou
PnpuAAiou dev cuvioTdrar yvia xprion poutivag. To 1970
avakoAUpBnkav Ta avaloya Tng SepupaTikig SoKiua—
oiag Tou PnpuAAiou in vitro. H AeudokuTTapiKA HeTa—
HOpPwon (Twpa kaAeiral urtepmAaaia) eivar n puoio-
AOYIKY] avTamoKpIon TWY AEUdOKUTTAPWY, OTAV auTd
KaAAiepyouvTal in vitro pe mapouadia avTiydvou. Eav
TO A€udOKUTTAPO avayvwpioouv To avTiyovo, auTd
deyaAwvouv kai moAAamAaagidlovTal Autd mpwTa
avayvwpifovtav He TNV euddavion Twv BAACTIKWV KUT—
TApWY, TWPA OUWS PETPETal Me TN XPron padievep—
you &eiktn Tou DNA Ttpiadikig Bumdivng. EmmAéov, n
Siéyepan Twv AepdokuTTapwy Ba éxel oav amoTéle—
Opa TNV €KKPION MIAS TEIpas evOIANETWY OUCIWY (KU—
Tokiveg) o1 otroleg Ba oTpaToAoynoouv kKal Ba Seyei—
pouv GAAa kKUTTapa TNS dAeypovis. Mia TéTola KUTO-
Kivn mou ¢dvnke va mapdyerai anod Tn Siéyepon Twyv
QAIMATIKWY AepPokUTTApWY e PnpUAANIo, nTav o MIF
(avaoTaATIKOG TTAPAYWY TWV HAKPODAYWYV). ATUXWS,
auTég or SeppaTikég Sokipaaieg Tng euaicBnTomoinong
Tou PnpuAAiou Sev eival BeTikég oe dAoug Toug agBe—
veig Je xpovia PnpuAAiwon. To 1980, apxioaue va
MEAETAPE TNV avTATOKPION TWV TIVEULOVIKWY A€udo-
KUTTAPWYV, TTOU TO €mMTUXAME XAPIS OTO PPoyXOKUWE—
NISIKO éktTAupa. Aev dpavnke pévo pia aufavépevn
aVTamoKpIon TWV KUTTApWY TwV aoBeviov e xpovia
PnpuAAiwon oTo PnpUAAio aAAG n avTamdkpion Twv
TTVEUMOVIKWY KUTTApWY ATav peyaAdTepn amd Tnv
avTamokpIon TwV KUTTAPWY TOU QiMaTOS, TTOU TTa-
poucidleTal oav OUCOWPEUCT TWY KUTTAPWY OTO

pations that are associated with beryllium disease in-
volve the industrial use of berylium in which dusts,
mists or fumes of beryllium can be airborne and inhaled
into the lung.

The pathogenesis of chronic berylium disease was
thought to be mediated by immune mechanisms be-
cause of the long latency period, the low attack rate
{only 5% of exposed workers appear to ever develop
the disease), and the observation berylium appeared to
be immunogenic. In the 1960s, Curtis observed that
beryllium could elicit a delayed hypersensitivity reaction
in patients with chronic beryllium disease and that 50%
of a small number of volunteers could be sensitised to
berylium. However, in a few cases, placement of a
berylium patch test appeared to cause an exacerba-
tion of the disease. Thus, patch testing to berylium is
no longer routinely used. In the 1970s, in vitro equiv-
alents of the berylium patch test were developed.
Lymphocyte transformation (now called proliferation) is
the normal response of lymphocytes when they are
cultured in vitro in the presence of antigen. If the lym-
hocytes recognise the antigen, they grow and prolifer—
ate. This was first recognised by the appearance of
blast cells, but is now measured by the uptake of a
radioactive precursor of DNA (i.e. triatiated thymidine).
In addition, stimulated lymphocytes will secrete a vari-
ety of substances (cytokines) that will recruit and stim—
ulate other inflammatory cells. One such cytokine that
was shown to be produced by berylium stimulated
blood lymphocytes was MIF or macrophage inhibition
factor. Unfortunately, these tests of beryllium sensiti—
sation were not positive in all patients with chronic
beryllium disease.

In the 1980s, we began to study the response of
lung lynphocytes obtained by bronchoalveolar lavage.
Not only did the cells obtained from patients with chronic
beryllium disease show a proliferative response to be-
ryllium, but the response of the lungs cells was greater
than the response of the blood cells demonstrating the
accumulation of the beryllium cells at the site of dis—
ease activity. In addition, all 14 patients with chronic
berylium disease had positive tests while none of the
normal volunteers or patients with sarcoidosis had positive
tests. Based on these observations, we suggested that
a gold standard for the diagnosis of chronic beryllium
disease is the demonstration of a positive late prolifer—
ate response to berylium and the presence of non-
caseating granuloma.

We and others have since been attempting to un-—
derstand the molecular basis for this beryllium response.
Saltini et al have shown that berylium sensitive cells
can be cloned and respond only to berylium. These
beryllium responsive cells are CD4+T cells and the re-
sponse to beryllium can be blocked by antibodies to
the IL-2 receptor or to HLA Class Il molecules. Thus, it



pnpuAAio, evdekTikd SpaoTtnpidTnTag g vooou. Em—
mAéov, 14 aoBeveic pe xpdvia Pnpuliiwon eixav Be—
TIKéEG SeppaTikés Sokipaaieg, eviy kavévag amd Toug
UVIEiG HAPTUPES 1N Toug aoBeveig e oapkoeidwan Sev
Tmapoucidoe BeTikég Sokipaaies. Me Baon autd Ta Se—
Sopéva Ta kUpia kpImpia yia T Sidyvwon g Xpo—
viag PnpuAAiwong eival n epdpdvion Tng BeTIKNG emm-
Ppaduvopevng autavouevng avTamokpiong oto Pn-
PUAAIO, GAAG kal n mapoucia Pn TUpoeiSoTToiNuéyou
KOKKIWMATOG.

Epeig kar dAAor éxoupe TpooTabhigel va KaTavor—
OOUME TN Hopiakh Pdon autig Tng avtamokpiong oTo
PnpUAAIo. O Saltini kal oI cuvepyaTteg Tou éxouv Oeitel
OTI Ta euaioBnTa oTo PnpUAAIo KUTTApA prropolv va
dlaTapaxBolv kal va avrtarokpiBolv pdévo aTo Pn-
pUAAI0. AuTd Ta Suvdpeva va avTamokpiBolv kKUTTa-
pa eival Ta CD4+T kUTTApA Kal QUTA N avTamokpion
o710 PnpUAAIo umopei va avataxBei amd Ta avTiow-—
paTa Twy urmodoxéwv IL-2 A Twyv popiwv HLA ceipdg
Il. 'Etol, eivar mapadektd O6TI To PnpuUAAio dpa cav
aTeAég avTiyovo Kal ouvOETal JE HIa ] TTEPICTOTEPES
TTPWTEIVES TIG OTTOIEG Kl PETATPETEI O€ avTIyova.

2Ta epyaoTnoid pag é€xel emong amodeixBei 6T n
avTamokpion Twv T-kuTTAdpwv oTo PnpuAAio mapou—
o1aeTal wg oAlyokAwviKA avtamékpion. To RNA amé
TPOCT(ATA ATTOPOVWHEVA TTVEUUOVIKA KUTTAPA, JETA—
Tparmke o€ cDNA pe Tn xprion Tng avaoTpodng Tpav —
OKPIYKPIMTAONG Kal €1SIKéG yeveés Twv AAda kal PATa
aAuoidwv Twy urmodoxéwv Twv T—KUTTAPWY augnon-
Kav He Tn Xpnon mng aAucidwmg avTiépaong Tng
moAupepdong. Mévo n V dAda 2 alucida kai n V
pATa 7 kar 12 aAucideg SiatnprBnkav au§avoueveg.
‘OTav ol amopovwuéves aAuaideg Twv T-KUTTAPWY
SlaomdoTnkav Kal TéBnkav oe gepd, kataypddnke
M OAIYOKAWVIKY) avTaTmToKpIon.

Evw o umodoxéag Tou T-KUTTAPOU €ival N TIpw—
Teivn Tng emadaveiag Tou T—KuTTAPOU TTOU AvVaAyVWPI-
Cel Ta Eéva avTiyova, n avayvwpion ArmaiTel To avTi-
yovo va éxel Tn popdr) aAAnAouxiog auivo&éwy 10—
20 n omoia mapoucialetal amd To popio HLA oTtov
urmodoxéa Tou T-kutTdpou. Ta pépia HLA ocepdg |
mapoucialouv avTiyova évavT Twy T- kuttdpwy CD8+
Kai Ta popia HLA oepdg Il mapoucialouv avTiyova
évavTl Twv T-kutTdpwy CD4+. Emeidn pévo ta CD4+
T-kUTTOPO avTamokpivovTal oT1o PnpuAAio, n HLA
oelpdg Il popiwyv mpémel va mmapoucidlel avTiyova KaTd
Twyv urmodoxéwv Twyv T-kutTdpwy. MNa va opicoupe
Ta edikd 1Tng HLA oepd | popia mou prmopolv va
ouv&éoouv To PnEUAAIO e Toug umrodoxeic Twv T-—
KUTTAPWY Xwpioaue Toug €€hg popiakols TUTTOUG o€
Tpelg €1dikég oelpég HLA popiwv, HLA-DR, HLA-DQ
kai HLA-DP xpnoiyomoiwvTag Tnv akoAoubia Twv €l—
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is believed that the berylilum acts as a hapten and
binds to one or more self proteins and makes them
antigenic.

in our laboratory we have also shown that beryllium
responsive T cells appear to respond in an oligoclonal
response to beryllium. RNA from freshly isolated lung
cells was isolated, converted to cDNA using reverse
transcriptase, and specific families of the alpha and
beta chain of the T cell receptors was amplified using
the polymerase chain reaction. Only the V alpha 2
chain and the V beta 7 and 12 chains were consist-
ently amplified. When the individual T cell chains were
cloned and sequenced, an oligoclonal response was
observed.

While the T cell receptor is the protein on the
surface of the T cell that recognizes foreign antigens,
this recognition requires that the antigen must be in the
form of a 10-20 aminoacid sequence that is presented
to the T cell receptor by the HLA molecule. HLA Class
| molecules present antigens to CD8+ T cells and HLA
Class Il molecules present antigens to CD4+ T cells.
Since only CD4+ T cells respond to berylium, HLA
Class Il molecules must be presenting antigens to the T
cell receptors. To define the specific HLA Class I mol-
ecules that might be presenting beryllium to the T cell
receptor, we gave molecularly typed the three specific
classes of HLA molecules, HLA-DR, HLA-DQ, and HLD-
DP using the sequence specific oligonucleotide primers
(SSOP). We confirmed previous findings that glutamate
on position 469 of the beta chain of HLA-DP was
associated with chronic berylium disease. Eighty—-five
percent of patients with chronic berylium disease ex-
press this amino acid while this amino acid is found in
only 45% of controls. However, when we used an
antibody to HLA-DP that should block the proliferate
response if HLA-DP is presenting berylium to the T cell
receptor, no significant inhibition was observed, in con-
trast, an antibody to HLA-DR completely inhibited the
T cell proliferate response to berylium. We have only
completed a preliminary examination of HLA-DR mo-
lecular types in patients with chronic beryllium disease,
but only weak associations appear to be present.

In summary, chronic beryllium disease is a hyper—
sensitivity lung disease that is mediated by beryllium
acting as a hapten binding to unknown self peptides
that are presented by HLA Class Il molecules to CD4+T
cells. Fortunately, clinically these reaction may be con-
trolled with the use of corticosteroids and early detec-
tion and treatment should prevent the development of
severe disease. While this is obviously important for
patients with chronic berylium disease, these studies
may be more important if they further our understand-
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SIKWY YPAUMATWY Twy oAlyovoukAeoTiSiwy (SSOP). Epeic
SIopopPWOaE To TMPONyoupevo edpnua, 4TI SNAASH N
yAhoutaudTn otn 6éon 469 tng PriTa aiucidSag Tou
HLA-DP ouv&éetal pe tn xpdvia pnpulAiwon. To 85%
Twyv acBeviv pe xpovia PnpulAiwon mapoucidlouv
autd To apivogU, vl autd Ppébnke poévo ato 45%
TWv papTUpwyv. OmmwodnmoTe, Xpnoiuoromnenke éva
avTiowpa katéd Tou HLA-DP xwpis va SieukpivioTel
edv 1o HLA-DP PpiokovTav pe mapouaid Pnpuliiou
KaTd Tou ummodoxéa Tou T—KUTTAPOU, yeyovdg To oTtoio
Ba pmopouce va Siakdwel TNV audnTKh avTamokpion.
AvTiBeta, éva avTiowpa HLA-DR amdAuta peiivel
TNV QUENTIKA avVTATIOKPIoN TwWV T—KUTTéPWY 0TO Pn-
PUANIO. ‘Exoupe pia povo mpddpoun perérn Twy HLA-
DR poplakwy TUMwv g€ agBeveic pe xpovia Prpul—
Awon, aAAd n peTadl Toug guoxérion Sev ATav on-
MOV TIKH.

MepANmITIKG, N Xpovia PnpuAiiwon eivar pia vooog
utepeuaioBnaoiag Tou Tveduova, 6mou To PrpUAlio Spa
oav ateAég avTiyovo, To omoio cuvdéeTal pe dyvw—
ota menTidia mou Ppiokovtal ata HLA Il ceipd popiwv
Twyv CD4+ T-kutTdpwv. EutuXWig, N KAIVIKA auTh avTi-
Spaon pmopei va ehexBei pe ™ Xprion KopTIKoeSUv
Kal n mpwipn armokdAuwn Kal Bepameia pmopel va po—
AdPel TNV avanTuén coPapng e£éAigng Tng vooou. Evw
autd eival onuavTiKO yia Toug acBeveis pe xpovia
PnpulAiwaon, autég o peléreg, eav ouuPdlouv oTnv
TTEPAITEPW KATAVONON TNS TAPKOEISWONG KAl YEVIKO—
TEPA TWV KOKKIWHATWOWY VOOWV ayvWwoTou dITIo—
Aoyiag, ol oToieg IGTOAOYIKWIG Kal KAIVIKUIG €ivarl duoleg
pe TN Xpovia PnpulAiwon, Suvatov va arrodeixBoulv
QKON XPNOIMOTEPEG.

ing of sarcoidosis, a much more common granuloma-
tous disease of unknown etiology that is histologically
and clinically similar to chronic berylium disease.
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H nveupovikn kukAo@opia oTo ynpdokovra nmveguova

A. AAMIANOX

TEPINH¥H

H diadikacia Tng ynpavong empapiver AT KAl ACUPTITWHATIKA TO apTnplaké okéAOS Tng
TTVEUHOVIKAG KUKAO@opiag, pe alinon Tng mmieong Kai Twv avTioTacewv. MNpogavig aitia eivai
ol maBoAoyoavaropikés aAAoIDo €IS, KUpiwg TwWV KAAdWV TG TTVEUHOVIKAG apTnpiag, TTou Kd-
TaAAYOUV G € iVWON TOU €0WTEPIKOU XITWVA TWV AyYEiWwV Kal Heiwaon Tng ouvoAikng diapérpou
TNG TTVEUHOVIKAG aYYEIaKNG KoiTng. AlyOTEPO ONHAVTIKOI Kal €V PéPel ap@iAeyopevoi Aoyol €i-
val ol AVATOMIKES Kal AEIToUupyIKéS diarapaxég, mou ouvodelouv To ynpdokovTa Tvedpova,
Kal n audnpévn guXVOTNTA acuunTwHaTIK®WV BpopPoepPoAikwv emeicodiwv.

NMNEYMOQN (1994) 10-12

To olUoTnUa TNG TIVEUROVIKAS KUKAOdOopiag Xapa—
KTNPEICeTal amd pia evTumwaolakn emdpkela. Eivar xo-
POKTNPIOTIKG OTI aoBeveig TTou éxouv UTTOOTEl TTVeu—
HMOVEKTOUA Kal €ETTORéVWS aTToAivwon TNg HMIag Tveu—
HOVIKAG apTnpiag, Sev avamTUooouv avayKAaoTIKA
Tveupovikn urtépTtaan. O kataoTdoelg au§nuévou puikou
épyou, mapdAAnAa, TTou mpokaAolv SIMAACIaopd Tng
QUUATIKAG PONAS OTOUS TIVEUUOVES, adr)VOUV TTIPOKTIKA
avennpéaaTn Tnv TECn OTNV TIVEUPOVIKN aptnpia.

To oxAua 1 eival evdekTKG TnNG SIAKUPAVONG TWV
méoewyv o€ avTioToixnon pe Tn SiakUuavon Tng Pong
OTNV TIVEUHOVIKH KUKAogopia, Katd Tn SidpKeia Tng
owuaTikAg doknong. MeTprigeig Tou éyivav o€ ¢u—
oloAoyikd AToud, aokouueva pe oTaTikd modnAaTo,
édeifav auvgnon Twv TMETEWV OTNV TIVEUUOVIKN apTn—
pia, mmou Gpxife TauToxpova pe Tnv doknon. 'Oco o
Pabuog g doknong mrapéueve oTabepog, ol METEIg
ouvéxiCav va autavouv via SidoTnua mepimou 7 Ae—
TTWy, mépa amd To oroio dpxilav va HewvovTal,
ETTAVEPXOUEVEG OE TIMEG LIKPOTEPEG ATTO TIS APXIKES
petd améd 30 mepimou AenTtd. Eival xapaktnpioTikd 6T
ol poég OTNV TIVEUPOVIKA KUKAodopia, otn Sidpkela
auTr, TTapépevav oTabepd augnuéveg'.

H Siadkaoia Tng ynpavong ¢aiveTar mwg TeAKA
emmnpedlel Kal TNV OIKOVOMia Kal Tnv €emdpKeld Tng

MveupovoAoyog

TTIVEUHOVIKAS KUKAodopias. MaAaidTepeg aAAG kal Tpo—
odaTeg peNéTeg e€éTaoav Tnv emidpacn Tou yrpaTog
oTNV aoOSUVAMIKA Twy TIveupovwv?3 Etnv epyacia
Twv Davidson kai Fee® o ouppaTikog éleyxog Tng Kap-—
Slakig Aerroupyiag Tou SeiyuaTog CUUTTANPWONKE e
oTepavioypadia kar KABeTNPIOOHSO TWV APITTEPWV
KapSIaKWV KOINOTATWY, yid va armokAeioBel n oTedpa—
viaia vbéoog. Eivar cagrig, amd Ta cuumepdopaTta Tng
pehétng, n avgnon NG péong TTiEoNg TNG TTVEUMOVIKIG
apTneiag pe TNV mpdodo Tng nAikiag kair pAAioTa pe
VPOUMIKN oxéon (ZX. 2). Mpappikh eival emiong n gu-
OX€TION TNG NAKKIQG pe TNV avdnon Twv ayyelakwy
avTIoOTAoEWY aAA& Kal PE pia aKOpa TTOPAUETPO: TN
oxéon Twv avTIOTACEWV, TNG TIVEUMOVIKAG TIPOS TN
OUCTNUATIKA KUKAodopia (Zx. 3).

AuTh n TeAeuTaia oxéon Seixvel OTI Ol EMMITWOEIS
TOU YAPATOS €ival avaloyIKG HeyAAUTEPEG OTNV TTVEU—
MOVIKA ammd Tn ouoTnuaTiki KukAodopia. To yeyovog
OTI T CUUTITWUATA TNg empPdpuvong auTthg eival Tig
TeEPIoTOTEPES DOoPES AMMA i avUTTIAPKTA, OPeAeTAl OTIG
XOUNAES méTelg TNG TIVEUUOVIKAG KUKAodopiag, TTou
KupaivovTal avapeca oto 1/6 kai 1o 1/10 Twyv avTi-
OTOIXWV TIHWV TNG CUCTNUATIKAG.

O1 maBoAoyoavaTouikés aAAOILTEIS TNG TTVEUUOVI—
KNG apTnpiag, wg ouvémeia TNg ynpavong, GaiveTal va
efval o KUpIog Abyog Tng HIKPAS avénong Twv THETEWV
Kal TWV avTIOTACEWY OTN MIKEN KUkKAogopia, mBavo—
TaTa Opwg Sev eival 0 POVOG.
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Zxnpa 1: Métpnon mieong Kai pofRg OTNV TIVEUUOVIKA KUKAOGHO—
pia, ge ackoUpevo Uy eviAika. H miiegn oTnv mveudovikh ap—
Tnpia, HETE amd MPOoKAIPN AUENON, €MavEPXETal OTA APXIKG
emineda, oe diGotnua mepimou 30 min. H por, avTioToixa, ma—
pauéver augnuévn oe 6An Tn Sidpkeia TG Goknong'.
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Zxnpa 2: SUoXETIoN TNG MEONG TTIEGNS TNG TIVEUOVIKAG apTnpiag
pe TNV nAikia oe Selypa 47 uyilv atopwvs.

KAaoaoikég pehéreg éxouv Sefel OTI e TNV TTEpodo
Tou Xpdvou, Ta avBpwriva TveupoviKd ayyea avo—
nTiocoouv (VvWwon ToU egWTEPIKOU Toug XITwva'3. Ol
aAayég auTég emmpedlouv, OxI €€ ioou, TIG apTnpieg
Kal TIS GAEPeg TG Tveupovikig KukAodopias. Kovd
XOPOKTNPIOTIKO TOUG €fval N uteptiAaaia. 1o aptnpio—
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2xnpa 3: A. Zxéon avTIOTACEWY OTNV TVEUHOVIKH apTneia Kai
nAikiag, oe Seiypa 47 uyiwv aréuwy B. Ixéon Tou Adyou mveu-
MOVIKWY TIPOG TIS GUOTNUATIKES AVTIOTATEIS OTO i6I0 Selyuas.

KO OKENOG TNG TTVEUOVIKAG KUKAOQOpIag eivar eudavig
N KUTTAPIKA SNBNon Tou ecwTepiKoU XITva amd Kd—
Tolo TToAUSUVOpO KUTTAPO, TTIOU OPIoHEVOI CUYYPADEIS
ovouaoav PuoivoPAdoTn. MBavr mpoéAeucr| Tou eival
Ta pUik@d KUTTapa Tou péogou xitwva. H popdoloyia
TOU KUTTAPOU auToU eivai KATA TTEPMTWON OO 1) HE
QUTAV Tou IVOPAGOTN 1 KAToIoU JUikoU KUTTAPOU 1
AAAWV KUTTAPWY HE XAPAKTNPIOTIKA Kal Twy SUo™.
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Eival evTunwoiokd 611 o maBoAoyoavaTopikég al-
AOIWCEIg e TO OUVOETO aQUTO XAPOKTAPA TApATNPOU—
vTal Ox1 pévo oTo idio mapackelaoua, aAAd kal oTo
iSlo ayyeio Tou yepaopévou mvelpova®. Kamoia mba-
v, icwg n mBavaTepn, epunveia TG SIAPOPETIKAG E—
®aviong Tou iSlou KUTTAPOU €ival N NAIKKIa Tou: KUTTapa
TToU poIAgouV pe LUTKA eival Ta VEOTEPQ, TTOU JETATXN—
paTiCovTal o€ IvoPAGOTES e TNV Tdpodo Tou Xpdvou.

Ta kUTTOpa autd, aveédptnTa amd 1o €dv diaTn-
pouv TNV IKavoTNTa Toug va aguaTéAAovTal, euBlivo-—
VTal giyoupa yia TNV Tapaywyr KoAAayovou Kal eAa—
oTivng pe amoTéAeopa Tn Peiwon Tng SIATATIMOTATAS
TWV ayyeiwv kal TN peiwon Tng ouvoAikAg SiapéTpou
TNG TIVEUUOVIKNAG ayYeIaKng Koitng®.

O1 aAAoiwoeig oTo PAePIKd gkéAOG TNG TTVEUHOVI—
KNG KukAodopiag eival avTtioToixes, aAAd oxi idieg. H
Tapoudia Twy KUTTAPWY TToU TTeplypddnkav €ival TToAU
O TIEPIOPIOHEVN, N HopdoAoyia Toug KAmweg Siapo-—
PETIKA KAl N €KKPITIKA TOUG IKAVOTNTA TTOAU HIKPOTEPN.
O1 Siadopég autég éxouv aiyoupa pia AiyoéTepo Su-—
olevh TaBoduaioAoyikr guvérela, TTPAyua TToU arel—
KoviCeTal oTnv aueTAPANTN Triean evaodpnvwoews, aAAd
Kal o€ AAANeg aipoduvapiKéG TTAPAUETPOUG, OTOUG UTTE—
pAAIKEGE,

O1 maBoAoyoavaTouikég aAAoIIOEIG TTOU TTEPIYPa—
dnkav, omwg éxel NN avadepdei, gpaivetar 6TI apo-
polv KUpiwg TO apTNPIaKd OKEAOG TNG TIVEUHOVIKAS
KukAodopiag. H pikpry avgnon Twv méoewv Kai n al-
&non Twv avTIoTACEWY OTN HIKPR KUKAodopia oxXeTi—
CovTal amoAoyikéd kalr Katd KUpio AOyo HeE TIS aA-—
Aowoelg auTtég. 'AAAoI Adyol, OXeTICOUEVO! IE TO Y-
pag, mou Ba cuvéBaAlav oe autd, mapouciGlovTal
otn BiPAloypadia katd Tpomo audIAeyopevo®®,

Juykekpipéva, n Siatapaxr otn oxéon aepiouou
AapdTWaong oTo ynpdokovTa Tvelhova, ogelAduevVn
0€ avaTouikoUus (YepovTiKO eudpuonua) Kai AeIroupyi—
KoUg (ueiwan TG SIAXUTIKNAG IKAVOTNTAG TOU TTVEUHO—
va) Adyoug, pe emakdAouBo Tnv umoguyovaidia kai
0,71 auTth) ouvertdyetal, Ba prmopoloe va cuupBdlel oTnv
avgnon TNg TTiEong Kal TWV AvTIOTACEWY OTN MHIKPN
KukAogopia®. H mapadoxr opwsg auth augiopnTeital
PiBAloypadikd amd CUYKekpIuéveg epyaaies, auudpw—
Va ME TIG Ormoieg, N oxXéon depiouoU—audTWwong OTo
ynpdokovTa mvedpova poldlel TepIcTOTEPO HE TNV
avTioTolxn VEWV UYIWY aTOPWY TTapd PE QUTHV TWV
amodPaKTIKWY acBeviuv’E.
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H ouvimapén, TéAog, TMOAAQTTAWY CACUPTITWHATI—
KWV ePPoAwV amd dAePIKG oTeEAEXN TWV KATW AKPpWV
Kal TNG TUéAou, mMBavoTaTa CUUPETEXE TNV ERdAVI—
on TWV AIMOSUVANIKWY PETAPOAWY TIOU TIEPIYPAdn—
Kav. OI HIKpOOKOTTIKES TTVEUPOVIKES BpoppPoeupPoAég ei—
val glvnBeg vekpoTouikG elpnua o€ artopa nAKKiag
avw Twv 60 eTwv® kai ¢paiveTal va guvodelouv TO
vApag 1 aAAeg coPapég voooug g€ TMoogooTO TMavW
amd 60%.

H mveupovik KukAodopia, ouumepacuaTikd, Oa
SexBei v empPdpuvon TNG ynpavaong NmMoTepd, Opwg
armd dAAoug 10ToUG 1 Opyava.
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Pulmonary Circulation in the Aging Lung

A. DAMIANOS

Summary

tant and in part controversial.

Pulmonary artery pressures and vascular resistance present a slight asymptomatic in-
crease, obviously due to the vessel’s intimal fibrotic changes. The anatomical and physiolog-
ical changes developing with aging, and the occult thromboembolic episodes are less impor-

PNEUMON (1994) 13-15

Pulmonary circulation is impressively sufficient. It is
characteristic that patients who have undergone pneu-
monectomy do not neccessarily develop pulmonary
hypertension. Raised muscular effort causes doubling of
pulmonary circulation but leaves pressure in pulmonary
artery practically unaffected. Fig. 1 shows variations in
pressure related to fluctuations in flow of pulmonary
circulation during physical exercise. Measurements per—
formed in normal individuals, on static exercise bicy-
cles, showed an increase of pressure in pumonary
artery which began concurrently with the exercise. While
exercise remained steady, pressures increased for ap-
proximately 7 minutes, after which they began to fall,
returning to pressures lower than the initial ones, after
approximately 30 minutes. It is characteristic that dur—
ing this period flows in pulmonary circulation remained
steadily raised’.

The process of aging seems to affect both econo-
my and sufficiency of pulmonary circulation. Former
and recent studies have examined the effect of aging
on pulmonary haemodynamics. In Davidson and Fee's
paper®, conventional cardiac function checking, in the
individuals studied, was made by cardiac catheteriza—
tion and arteriography so as to exclude coronary dis—
ease. It is clear from the conclusions of the study that
there is a linear increase of pulmonary artery mean
pressure in aging (Fig. 2). The relationship between age
and raised vascular resistance and the relationship be-
tween the resistance in pulmonary and systemic circu-—
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Figure 1. Pressure and flow measurement in pumonary circula—
tion, in an exercising, healthy adult. Pressure in the pulmonary
artery, after a temporary rise, returns to normal levels within 30
min®.

lation were both linear (Fig. 3).

The last relationship shows that the consequence
of aging is greater in pulmonary than in systemic circu-
lation. The fact that symptoms from this consequence
are mild or non-existant is due to low pulmonary cir—
culation pressures, which vary between 1/6 and 1/10
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r= 0,44 °
p<0,002

PA MEAN (mm Hg)
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Figure 2. Relationship between pulmonary artert mean pressure
and age in 47 healthy adults®.

of the respective pressures in systemic circulation. His—
tological changes in pulmonary artery as the result of
aging seem to be the main reason for low increase in
pressure and resistance in pulmonary circulation but
probably it is not the sole reason.

Classical studies have shown that ultimately human
pulmonary vessels develop fibrosis of the tunica inter—
na'-%. These changes affect the arteries and veins of
the pulmonary circulation although not to the same
degree. Hyperplasia is the common characteristic. In
arterial pulmonary circulation cellular infiltration of the
interior layer by a polydynamic cell, which some re-
searchers have named myofibroblast, is obvious. Possi-
ble origin of this cell is the muscle cell of the tunica
media. Its morphology is in each case similar to fibrob-
lasts, the muscle cells or other cells with the charac-
teristics of both of them?®. It is impressive that histolog-
ical changes of such complex character are observed
not only on the same slide but also in the same vessel
of the aging lung®. The most possible explanation of
the different appearance of the same cell is its age:
that is, cells which resemble muscle cells are younger
and are gradually transformed into fibroblasts. These
cells, whether they can retain their ability to contract
or not, are definitely responsible for the production of
collagen and elastin, resulting in reduced vessel disten—
tion and reduction in total puimonary vessel diameter.

Changes in the venous compartment of pulmonary
circulation are similar but not identical. The presence of
the cells described above is very restricted, their mor-
phology somewhat different and their secretory ability
much smaller. These differences have less detrimental
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Figure 3: A. Relationship between resistance in pumonary artery
and age, in 47 healthy adults. B. Relationship of the ratio pulmo-
nary: systemic resistance in the same group of individuals®.

pathophysiological consequences, a fact that is re-
flected in unaltered pulmonary haemodynamics in old
people®

Histological changes which have been described seem
to concern mainly the arterial part of pulmonary circu-
lation and the small increase of pressure and vessel
resistance in this circulation are related mainly to these
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kinds of changes. Other reasons which could contribute
to this and are related to old age are presented in the
literature in a controversial way®®. In detail, the distur—
bance in the relationship between ventilation/perfusion
in the aging lung, which is due to anatomical (emphy-
sema) and functional reasons (reduction of lung per—
fusion capability) could contribute to increased pressure
and vessel resistance in pulmonary circulation®. How-—
ever, others do not accept this theory and, according
to them, the relationship between ventilation/perfusion
in the aging lung more closely resembles that of young
healthy individuals rather than patients with obstructive
disease’®.

Finally, the existance of multiple asymptomatic em-
boli originating from venous plexuses of pelvis and lower
extremities, is possibly part of the appearance of the
haemodynamic changes described above. Microscopic
pulmonary thromboembolism is a usual post—mortem
finding in the above 60 age group® and it seems to
accompany old age or serious disease in a frequency
greater than 60%".

In conclusion, aging affects the pulmonary circula-
tion in a milder form, compared to other tissues or
organs.
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Neorepes amoweis yia tn Buooivwon

A. ZQTHPH

H Bucoivwon, emayyeAuatiky véoog Twv KAw-
oToUdavToupywv, HeAeTrOnNke Ta Teheutaia 50 xpo—-
via, 1biaitepa amé Tov Schiling kar Toug GuvepydTeg
Tou, aAAd kar amd dAAoug epeuvnTés.

MNa v EAAGSa, omou To 15% mepimou Twv Plopn—
XQVIKWY €PYOTWY OTTagXoAeiTar atnv kKAwoToldo—
vToupyia, évav amd Toug onuavTikOTEpoug KAGSOUS
™S €AANVIKAg oikovopiag, n Puooivwon mapouoidlel
1S1aiTepo evoiadépov.

O kupiwg opiouég mou Siaturiibnike améd Tov Schiling
yia T ucoivwon, oTo mapeABov, éxel TAUTIOTE!, Ku—-
piwg pe To aiobnua "odiiuaTog" oTo Bwpaka (chest
tightness), mou mapouaidfouv ol epyAaTeg TG Plopnya—
viag Pappakiol, Tn Aeutépa 1 TV TPWTN €pydoiun
Nuépa g epSopAadag kar apydTepa TIG EMOPEVES NUEPEC.

NeoTepes pehéreg éxouv mepiAdPer eyaAUTePOUC
mANBuUopOUG €pYATWV KAl AVAAUTIKOTEPA EQWTNUATO—
Aoyia édei§av OTI, 0 OPIoHOG auUTOS Sev emapkoloe
yia va KaAUyel pia oepd mpooBeTwy KATAoTATEWY
KOl CUUMTWHATWY TTou pmopel va mpokAnBolv amd
v ékBeon otn okdvn Tou BapPakiol. Tétoleg kaTa—-
oTdoeg eivar n aénon Tng Bepuokpaciag Tou cWHA—
T0G, 0 Ppoyxdomacpog katd ™ Sidpkea Tng Pépdiacg,
n Beoyximda, o Enpds PrXas. N UMEPaVTISPACTIKOTNTA
TWV QEpAyWYWY Kal To emayyeAuaTiké dobua’.

Opiopéves epyacieg mou éyivav o€ €pyaTeg e
Buoaoivwon éSegav 6T autoi mapoucialav augnuévn
urepavTISPATTIKOTNTA TwV depaywywy. Mepduara,
emiong, oe vOKd Xoipidia, Seixvouv OTI peTd Buwpn
ékBeon oe ouykevTpwoes PauPakiol, (Sieg pe ekeiveg
TWV €pyooTaaciwy, n avtamokpion Tou PAevvoyovou
™S TPaxeiag oTn peTaxoAivn eivai dueca auinuévn,
aAAG cadws peiwpévn 18 Wpeg apydTepa.

'Etol, opiopévor epeuvnTég umootnpifouv 4TI N Puc—
oivwaon aroTelel pia Hopdr| emayyeAdaTikod dobua—-
T06. QO0TO60O0, amd Toug iSloug emonuaiveTalr OTI To
€UPOG TWV EPELVIIV QUTWV €ival PIKPO YIA VA TEKUN—
poel éva TETolO CUMTéPATa Kal 6T xpedlovTal
HEYANES HOKPOTIPOBETHES LEAETES TTOU va TTEPIAO—

Mveupovoroyog

Pavouv amapaitnTa Ko €KTiINON TWV €pyaTwyv Tpiv
amd TNV MPOCcANYA Toug, WOTe va SieukpivioBel av n
UTTEPAVTISPACTIKOTNTA TWV CEPAYWYWY TIPoUMApXel
) Snuioupyeital Adyw Tng ékBeong otnv okdvn Tou
Pappakiod®.

2XETIKA TIPOOPATEG EMONUIOAOYIKEG UEAETES yia T1)
BvnouoTNTa TWV €PYATWY TNG PPETTAVIKAS PIOHNXO—
viag BapPakiol, katd ta étn 1968-1984, cuprmepai-
vouv 0TI, n ékBeon otnv okdvn Tou PapPakiol aud—
vel ooPapd Tov kivéuvo Bavdatou améd TveudovikA
vooo, 18i0iTepa o€ dooug mapoudialav CUUMTWHOTA
Puooivwong kal 0Toug KAMVIOTES, eviy avTiBeTa, pelvel
Tov Kivouvo BavdaTtou amé kapkivo Tou mvedpova®,

H avazatnon Tou aimioAoyikol mrapdayovra

2nuepa, To evAladépov TWV EPEUVNTUIV OTPEDETAI
évtova ylpw amd tnv avalitnon Tou amioloyikou
TapayovTa Tng Puooivwong, mou mapapévelr dyvw-
OTOG.

H péxpl onuepa TEPAPATIKY EUTTEIRIa AmOKAAUTTE
OTI'N ok6VN Tou Bappakiol pokalel eioPoAr] oudeTe—
podiAwv Kal dAAWVY dAeyHOVWSEWY KUTTAPWY OTOUS
aepaywyous Kal TOV TIVEUHOVIKO 10TO Kabwg Kal ma—
paywyn "uegoAaPnTwv" amd Ta KUWeAISIKG poKpo-—
daya, omwg, mpooTalavdiviyv, Bpoupoidvng, vTep—
Aeukivng I, TNF, PAF, K Amr.5S.

O1 "uecoAapnTég" autoi dpouv aAuaidwTd, Kabuwg
emiong kal KATd PAKOG TTOAAATALV oSv avTiSpd-
O€EWV, PE TEAKO OTTOTENECHA TNV TAAPWE avVATITUY —
Mévn dAeypovwdn avTidpaaon.

Opigpéva ouoTtatikd Tng okdvng Tou Pappakiou,
oTwg n Tavvivn, éxel Ppebei 6T avaoTéAhouv in vitro
™ GAYOKUTTAPIKA A€ITOUpYid TWV KUWEAISKWY [a—
Kpodpaywv, KATI TTou mMBavoTaTA EMTPEMNE OTA TW—
paTidia TG okoévng Tou PapBakiol va mapapévouy yid
HEYOQAUTEPO SIAOTNHA OTOUG KATWTEPOUS AEPAYWYOUG
Kal OTIG KUWeAiSeg kal va Spouv ToEikd'.
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Ti eivar 6pws autéd mou mpokalei Tn @Aeypovwidn
avTidpaaon;

Or épeuveg via Toug aITiIoAoyIkoUg TTapdyovTeS TG
Puocivwong akoAouBnoav Sud KaTeuBuVTAPIES YPa—
Még. H pia emkevTpwvdTavy o€ ouoTaTiké Tou duToU
Kal 1010iTepa Twy AemTwy elBpausTwy GUAAWY TTOU
mepiBaAAouv TNV KAwa Tou PauPakiol (PpdxTeia GpUA-
Aa).

Eivar yvwoTé Aén, and mahaidtepeg peléreg, OTi
Ta PpdkTeia GUAAA Tou Baupaxioy armoTeAolv "amo-
BrKkn" ToAAWY BIOAOYIKA €VEPYWV GUOTATIKWY, TTOU
mpokaAolv oUOTIAON TWV A€WV HPUKWY VIV TWv
Ppoyxwvee, éxouv xnueoTakTkn Spdon'®’!, evepyo-
ToloUV TO CUMMAAPWHA Kal OXeTI{ovTal JE TNV OTTe—
AeuBépwan "uecoAapnTov"Z,

O1 mapamdvw pnXaviouoi xpnailomonénkayv exte—
Tapéva, aAAd 6x1 kavorronTikg, yia va eényioouv
Tov avaoTpéyiuo PBpoyxoomaouo tou XapakTnpiCel
™ Puooivwon. EvtouTolg, ToAAG XapakTnpIoTIKA au—
™s NG amddppaing mapapévouy adiEUKpivioTa.

MoAAég peNéTeg in vivo Kal in vitro éxouv yiver e
uSaTtodiaAuTd ekxuAiopaTa BpakTeiwy GUAAWY Pop-
Pakiol. TeAeutaio meipduarta in vitro pe TN Xpnoio-—
TToinon exXUAiopaTog PpakTeiuy ge avBpwmivoug ae—
paywyous™ empepaituvouv 6T autd Spouv KaTd So-
goeSapTwpevo TPOTO, péow NG ameheuBépwaong "ue—
goAaPnTwyv" (IoTapivng, AeukoTpieviwy), mBavov amd
KUTTAPO TWV depaywywy, OTIWS HATTOKUTTAPA, Ha—
Kpodaya, kar emBnAiakd kKUTTapa, TPoKAAWVTAS, Tépa
amo 1o PpoyxXOOoTaopo Kai audnuévn ékkpion yAUKo—
TPpWTEIVWY oTn PAévvn Twv aepaywywv. Autdg o
TEAEUTAIOG UNXAVIONOG ATTOTEAE!, ioWG, Kal Jia IKavo—
moiNTIkr umdBeon yia va e€&nynBei n xpovia Ppoyxiti—
Sa, mou ouxvd, eival kAIvikd, aAAd kai maBoAoyoa-
vaTopikd elpnua aToug epydTeg Pappakiol, akdpa kai
gTOUG LN KATTVIOTEC.

H GAAn ypapph Tng épeuvag ouykevTpwdnke aTn
MIKpOPICKT emuOAUVON TWV VWV Tou Bapfaxiol, Ku—
piwg amd apvnTikd katd Gram BakTnpidia, Kai 1ISiaiTe—-
pa, oTig BakTnpiakég evdoToives. NedTepa meipduara
o€ €BelovTég pe eiomvor] evéoTodivng amd entero—
bacter agglomerans, éva Paktnpiakd eidog, mou kat'
eSoxnv empoAlvel To PapPdki, édSeav 4T, Ta pod
atopa ar' éoa eKTéBNKaV TTAPOUTIACAV TTUPETO, €V
T0 1/3 €eixe aiobnua "odiEiuarog”" oto Buwpaka, avda-
Aovyo pe g Puooivwang kabuwg kal rTwon Tou FEV., ™.

Amé petprioeig Tou mpayuartorornkav moAU mpd-
oparta o€ epyoaTdoio Papfakiol Tng KevrpikAg Aue—
pikng amodeixBnke 6T n evdoTotivh eival mapoloa oe
OAa Ta TUAMOTA TTPOETOIATIAG KAl Udavong Tou vi—
HaTog kal o1 Ta emimedd Tng kupaivovTav omd 18
EU/m?® oTo upavtipio, péxpr 3138 EU/m? ota Tur-
MoTa avolypaTtog™.

Edw kai apketd xpdvia urrootnpileTal 611 mBavd—
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TATA, Ol OUYKEVTPWOEIG TNG €vSOTOEVNG OTO TTEPI—
PaAAov Twv kAwoToldavToupyeiwv cuoyxetiCovTal
KaAUTepa e TN CUUMTWHATOAOYIO TWY €pyaTwy, ar'
0,TI Ol OUYKEVTPWOEIG TWV EMMESWY TNG OKOVIG TOU
Paupakioy’®,

EvTouToig, dAAol epeuvnTég, umootnpilouv, 6T Ta
enimeSa TG okdvng Tou PauPakiod e€akoAoubouv va
armoTeAolv éva KaAd SeikTn yia TV mpooTacia Twv
epyatwv. Mia PeEAETN TTOU TIPAYMATOTIONBNKE OTN
Zaykdn kar apopoloe TAUTOXPOVEG METPNRTEIS OKOVNG
PBapPakiol kai evdoTofivng ce 11 Béoeig epyaoiag
SUo epyooTdoiwy, édege 6TI, yevikd umdpxel KoAn
OUOXETION avdueoa oTa enmeda okodvng Paupaxiol
Kal evéoTogivng. Mo ouykekpipéva, N ouoxETion ATav
dTWXN OTA APXIKA TIPOTTAPACTKEUATTIKA oTASIA TTa—
paywyns, aAAd BeATiwvoTav oTa peTémeTa mpoka—
TAPKTIKA TuAPaTa'”.

Mepdpata oe vdika Xopidia amédeigav OT1 peTd
amd Bwpn ékBeon o€ eloTIvedueEveS evSoToives amod
apvnTiké kaTd Gram BakTnpidia, cuykekpiuéva Tng sal—
monella minesota, mou éxouv Tov IS0 eumelpiKG TUTTO
pe Tig evSoTogives Tou enterobacter agglomerans’®, Ta
mepapatTélwa epddvilav Peian oTov avamnveduevo
OYKO aépa, auinon oTn ouxvoOTNTA TWV AvVaTVoWvV
Kail SlaTapax€g oIS KAUMUAeg porjg—dykou. Maparrépa
TTPOCTIABEIES VIA TOV €VTOMMOHO TOU SouIKoU Wépoug
™G evéoTogivng Tou TpoKaAel autd Ta ¢aivoueva,
édeiav, 6T av o AIMOTTOAUCOKXOPITNS TToU aTroTeAE
v evéoTotivn xdael, e katdAAnAn katepyaoia, TNV
TEAKN Tou pwaodopik oudda Kal PETATPATTEl O€ [O—
vopwopopuAiwpévo Aimidio A, TOTE KataoTpédeTal n
IKavoTNTA TOu va TPokaAe Siatapaxés oty ava-
TIVEUOTIKA Aerroupyia®.

Yrdpyxel n mpoodokia, 6Tl TéToleg PeEAéTEG Ba ouu—
PaAAouv mpog TNV karelBuvan Twy mpoamabeiy via
XNHIKA armoToéivwon tng evdoTodivng amd Tig prrdAeg
Tou Pappakioy.

AAAeg peAéTeg papTupolv, OTI OTEAEXN Tou bac—
cillus pumilus?®, Tou amopovwenkayv, paldi pe GAAa Pa-
KTNPEiSia amd Tov aépa 18 kKAwaoToldavToupyeiwy Tou
Lancastershire, mapdyouv evdoToéiveg, Tou o€ in vitro
KaAAI€pyeleg KUTTAPWY TTIPOKAAOUY aluGAUCH Kal €Xouv
TTPWTEOAUTIKA Spaan. AvTICWHATA éVavTl QUTWY TWV
PakiAAwv éxouv Ppebei oTov 0pd €pyaATIV EPYOOTA—
oiwv PapPakiol?’. Ao in vitro peAérn povomuprvwy
KUTTApwv Tou aidaTtog epyatwyv KAwoToldbavtoup—
veiwv mpokunTel, 611 undpxel 1ISiaiTepn eualoOnTomoin—
on TwV KUTTApWV dutwyv évavTl Twv evooTodIviy
™G okoévNg Tou PBapPaxiol??,

Aiatunwbnke n uméBeaon OTI ol Toéiveg TapdyovTal
oTn BEPUOKPATIA TOU CWHATOSG HETA TNV EI0TTVOR TWV
PakiAAwyv. Ze autd To yeyovog umope va odelovTal
Ta oupmTwpaTa Katd T Sidpkeia TS Bapdiag. H e€a—
dAvion TwV CUMMTWHATWY HPETA TNV AmOPAKpUVOon
amd Tnv epyacia pmopei va e&nynBei ue Tnv avorma-
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paywyr) TOU KATECTPAPUEVOU 1I0TOU, auéauig HOAIG Ta
eioTveuoBévrta PakTnpidia avriueTwmoBolv amd Toug
QMUVTIKOUG pnXaviopoUg Tou opyaviouoU. AuTrh n umoé—
Beon, ouwg, Sev umopel va egnynoer Ty eiIocpoAr Twy
OUUMTWHATWY TN AeuTépa 1 TNV TIpWTN NUéEPA TNG
epyaoiung epdopadog.

‘Exel Ppebei, Té€Aog, OTI oI AITTOTTOAUGOKXOPITES Ol
mapayopevor amd Ta apvnTikd katd Gram PakTnpidia
ouvSéovTal e TNV eMbAVEIOSPATTIK) ouaia (surfactant)
Tou TpoPAaTou kar mBavoAoyveiTal avdioyn Spdon kai
oTov GvBpwro?e,

e PeAéTn mou éyive pe Tnv avdauign surfactant
avBpwrou kai 1,3, PATa-D-yAukavng, TTou ammoTeAEl
AimorroAuc ok Xapitn Tou enterobacter agglomerans, mra—
partnpnBnke mpokAnon ouykOAAnong. Autd To oU-
prmAeyupa, mBavd, mailer kdmoio poAo otnv maboyé-
veon ¢ Puoaivwong peTapailovTag T ¢ucioloyia
Tou Tvedpova Tou diatnpeital armd To surfactant?

‘lowg o amoAoyikdg mapdyovTag Tng Pucaivwang
va dnv eival évag, aAAd moAAoi. H xnuikh éuwg ouv—
Beon Tng okbévng Tou PapPakiol, Tou amoTeAeTal,
Paoikd, amd pépn Tou dutol, cwuaTidia armd To éSa-
$0g, HIKPOPIAKES eMUOAUVOEIG Kai aypoTIKA XNUIKA ou—
oTaTkd, eyrmodiCel TNV TauTotoiNon Toug%.

TeheuTaieg pehéreg Seixvouv OTI, kal GAAeg opya—
VIKéG OKOVES Kal 1SIAITEPA TWV XOIPOOTACIWY Kal TWV
OITNPWY TPOKOAOUV CUUTTWHATA avAaAoya Pe exeiva
NS ékBeang oTn okdvn Tou Pappakiol, 6TIWG TI.X. TO
KAaooikéd "odiuo" oto Bwpaka. MoTteleTal, Aoimmdv
mAéov, 6T n okdvn Tou PapPokiol dev TIPOKAAE pia
edik vooo, aAAd pdAAov, éva yevikd TUmo dAeypo—
vwdoug avTidpaong, Koivo kal yia GAAEG opyaviKéS
oko6veg?®?? 'ETal, n PBuooivwaon, oudiaoTiKA, XAvel To
HUCTAPIO TIOU TNV TTEPIPAAAEL

MaBoAoyoavaropikég aAAoIwoel§ TTOU OXETiZOVTAI HE
T Buooivwon

Eival yvwoTo, amd mahaidéTepeg peAéreg, 6T 0TOUG
epydares Paupakiol dev umdpyouv €idikég TTaboAo-
YyOavaTOUIKES AAAOIIOEIS, XApaKTNPIOTIKES yia Tn Puc—
oivwan, onweg, eival T.x. To TUpITIagikéd odlidio yia Toug
€pyareg mou ekTiBevtal otn okdévn TupiTiou. AuTOg
ATav ki évag amd Toug AOyoug TTou, oTo TTapeABov, n
urmapén Tng Puocivwong cav 1SiIaiTepNg VOTOAOYIKNG
ovTOTNTAS, audIoPNTABNKE?S,

Mpéodarn peAérn mou mpayuartormoindnke oTo
Durham?® kal agopoloe 565 vexkpouwieg, amd Tig oTToieg
ol 44 éyivav oe epyarteg PauPakiol (mocooTd 8% emi
Tou guvdAou, avaloyia TTou TIpogeyyiCel To TOCOTTO
TWv epyarwyv Pappaxiod otov mAnBuoud Tng B. Ka-
poAivag) kai ol 521 oe "un epyares Paupaxiol”, édeige
oTl, 6oov agopd Tov emmoAdoud (prevalence) Tou
eppuonuarog dev maparnpeiTal dladopd avaueca
oTOUG €pYAaTES Pappakiod Kal 0TOUG €PYATES TOUG Wn
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exTeBepévoug aTo Paupdki. Me pdon auth Tnv mapa—
TAPNOT, ol €peuvnTég uttoaTnpifouv, OTI N ékBean o
okovn Tou Baupakiol Sev mpokalel epduonua, ouTe
€mOEIVWVEl TIG EMDUONHATIKESG AAAOILICEIG TTOU TIPO—
KaAoUvTal amd To Kamviopa. A¢ onuewbBei, OTI Kal
mahaidTepn épeuva Tou adopouce 288 epydTes KAW-
oToUdavToupyiag ge gUvoAo 2895 vekpoyiwv €mi—
Bepaiwoe 6T Sev ummpxe avdueoa o' autoug utep—
BoAIKOG apiBudg epduonuaTikwv®. ‘Ogov adopd TN
VOOO TWV MIKPWV Kal JeEYAAWY aepaywywy, Ta ma—
BoAoyoavaTopikd eupnuaTta Seixvouv, OTI avdueoa
oTOUS un KammvioTég dAou Tou TARBuUooU TwV VEKPO—
WiV, ol epydTes Pappaxiol éxouv onUAvTIKG TTEPIO—
00Tepo coPapr) vOOO TWV HKPWVY KAl HeEyAAWV ae—
paywywy ar' 6,71 ol €pyqaTeg ol pn ekTeBelpévol
oTo PauPdxi.

Mepduata mou éyivav O€ XAUoTep pe evéoTpa-—
X€lokr evoTAAANagn avarveopévou KAAOPaTOG OKOVNG
BauPakiol (CwpaTiSia aepoduvapikng SIapéTpou  Hi—
KpoOTEPNS 1) fong pe 4,8 um), duo popég Tnv ePdoud-
Sa, emi €n ePdouddeg, €deigav 6T 6TAV TA XANOTEP
Bavatwbnkay, okTw ePdouddeg peTd TNV TeheuTaia
evoTAAAaEn, apouaialav pewpévn oxéaon empaveiag-
OYKOU TWV TIVEUHOVWVY TOUG, ONUAVTIKO apiBud KoK—
KIWMATWY Kai eEAadpés aroioelg kevTpoAoPitwdoug
euduonuaTog'.

Eival pavepd, 0TI xpelidlovTal TIEPICOOTEPESG HEAE—
Teg yia T Siepetvnaon TG TTaboAoyoavaTopikhg pu-
ONG TWV EMSPATEWV TNS OKOVNG Tou PapPakiod aToug
TTVeUPOVEG.

EmdnpioAoyikég peAéTeg oe epyooTdoia

EménuoAoyikég peAéTeg mou éyivav kal e§axoAou—
Bouv va yivovTal o€ epyooTacia Baupakiou, Seixvouv
6TI N Ppuocoivwon, MapdT OTIE XWPES TOU AVATITUYHE—
VoU KOOWoU éxel pewBei, eEakoAlouBel woTdoo va
amoTeAe TPOPANUA, eviy OPITHEVES XWPEG TOU TPITOU
KOOHOU, AOyW TIPOdGAVIIG TWV TTEVIXPWYV PéowV €§ae—
piopou, epdavifouv augnuévn ouxvéTnTa Pucaivwong.

EvSexTikd, avadépovTal Ta €§ng mpoéodharta oTol-
Xela:

EmSnuioAoyiki MeAETN TTou éyive g€ 7 kKAwoTouda-
vToupyeia Tng AvartoAikig MaAAiag oe mAnBuoud 774
epyaTwyv, €Seige 6T To 6,2% mapouaiale Puooivwon2,

‘Epeuva o€ 645 epydareg epyooTaciou Bappakiol
oTo Lancastershire édeife 6T mococTd 13,2% Twv
€PYATWV TIAPATTOVIOUVTAV YIa éva 1} TIEPICTOTEPA TU—
JTTWRpATa and To avamveuoTikd. Amd autolg 3,6%
eixav Puooivwon pe TNV KAACGOIKA évvoia Tou 6pou
Kal ol UrTGAOITOI CUUTITWHATA Ao TO GVATTIVEUTTIKO,
OXI OHWS aUpdwva pe Tov opiopd TNg Puooivwaong.

'AANAN pehéTn oe 772 epydreg 27 epyooTadiwy
g B. AyyAiag amédeige, 0TI XpnOIMOTTIOIWVTAG TA KPI—
mpeia Tou Schiling yia Tn Puoaivwon, n vooog emkpa—
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ToUuo€ 0€ TmMooooTO 9,8%, evly MOC00TO 5,4% eixe
Buooivwon 2ou kai 3ou Pabuot

2TIG XWPES Tou TPITOU KOTUOU Ppébnkav Ta €EAc:

AiBiorria: Mehétn ge 595 epydTes Bappaxiol éSei—
&€ mooooT6 Pucaivwang 43,2% yia Toug epyaldpe—
voug oTta oupTia Kal 37,5% yia Toug epyalduevoug
oTa Xaptla®* (olpTia kal XGpTQa eival unxavés orta
TPOKATAPKTIKG oTAdIa Tapaywyng).

Ivéieg: e pelétn emi 616 epyatv oto Kishangarh
oi 149, mocooTd 24,1% eixav Puooivwon kal amd
autous 10 24,7% 1/2 Pabuod, To 52,7% Tou Babuod,
T0 16,6% 20U PaBuol kar 6% 3ou Pabuoy®.

H nmpoAnyn

H mpoomdBeia yia peiwon g okévng Tou PauBa—
KIoU 0TOUG €pyooTadIakols XWPous, Heiwoe TNV emi—
Kpatnon tng Puociviwong, aAld Sev eEaodpdAioe v
eCaddvion Tng vooou.

Zrpepa yvwpiCoupe, 6T To PapPdki Sev AmokTd
OKOVN OTO €PYOOTACIO, AAAG TTEpIEXEl 1SN TKOVN amd
TO Xwpdadi, omou viveTal n KaAAI€pyeia Kal cuyKouidn
Tou. 'ETol, n mPoANWN TN vooou apxilel ouslaoTIKA
armd 1o XWwPAPI?®.,

KaAAiépyeia

KaAAiepynTikés uéBodol, kAnaTroloyikég kai Kaipi—
K€G OUVBNKES, XPNOIMOTTOINGN XNMIKWY OUCILIV KOl EVTO—
HOKTOVWY, KaBws kal téBodol auykopISAg, urmopel va
enNPedaouy To TTePIEXOUEVO Tou Bappakiol oe akdvn.

KaBwg To putd wpindlel, oampoduTikd Kal Tapa—
OITKG PakTApia €mokifouv TNV emdbAaveia Tou puTou.
To enimedo Tou emokiopol enmpedleTar KaBopIoTKA
amo Tig KAIMAToAoYIKES ouvBrkes kKal To Babud vooou
Tou ¢utol?. H avdantuén Tou BauPakiol oe Trepioxéc
ME peyAAes PPoXOTITWTEIS OUVETIAYETAI KATA Kavovda
BapUtepeg empollvoeg pe Siapopa PakTnpeidia, oe
ox€on pe To PBopPdki Tou avanTiooeTal o€ Enpég
mepiox€s. YynAoTepn empodAuvon onuaiver upnAdTtepa
emimeda okovng. O LkpoPiakég emuoAdvoerg, emiong,
daiverar 6TI MpokaAoUv ToIOTIKES ETAPOAES TN OKOVN.
Ymé v emidpaon Twv HIKPoPiwv, To GuTO TTapAyel
€1dIkég ouaieg, Tig duToaAegives?®, TTou evSuvauwvouy
TNV avTioTaor Tou amévavT aTn vooo. O puUTOaAE-
§iveg, mou aveupiokovTal oTn okdvn Tou Papfakioy,
€xel Ppebei 611 mpokaAolv BioAoyikég SpacTnpidTnTES
o€ opiopéva povTéha {wwv. 'ETal, n GuoIoNoyiKr avTa—
TOKQION TTOU TIPOKAAETal amé okoévn Tou Pappaxiou,
propel va odeidetal, avdueoa oTa dAAa, kai o€ pu—
oK@ TPoidvTa Tou emegepyaleTal To GUTH, TTPOKEI-
pévou va auuvBel amévavT aTa pikpoPia.

H ouykomdn

O uéBodor Tng cuykopidrig emnpedlouv To TOIOTI-
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KO Kal TTOOOTIKG TIEPIEXOUEVO TNG OKAVNG Tou PauPa-
KioU.

2116 HMA kai 0e AAAeg XWpeg, xpnoiuotrololvTal
XNHIKES ouaieg, TTPoKeIévou va TTéaouv Ta GUAAA Tou
duTol TpIv ammd TN cuykowdn. H xpnopomoinon Twv
OUCILIV QUTWYV Sev €xel HEAeTNBEl emTapkiug doov adopd
NV €eniépact| TG oTo emimedo Tng akévNg. 'Exel Guwg
Ppebei, 6T1 doo autdvel o xpovog Tou YecolaPel amd
TN XPNOIMOTTONON TWV XNUIKWY QUTWY OUTIV WS TN
OUYKOMISH, TOOO TEPITTOTEPO AUEAVEl I TIEPIEXOEVN
oKovn.

Mia ouykpion avaueoa oTn ouykouidh TTou yiveTal
M€ To Xépi Kal TN OUYKOMISH TTOU TTPAYUATOTIOIETAl e
pnxaviuara, Seixvel 0Ti N TeAeuTaia péBodog ouyko—
MISNG augdvel TN okoOvn TTou TIEPIEXETAl 0TO PapPAKI.
PoAo maiCel akdpa kar o TUMOG TWY PNXAavnuAaTwy TTou
xpnoiporroiotvTal [Na mapddeyua, o "oulAéktng” (pick -
er), mou guAAéyel emAekTKd TIg iveg Tou PapPakiod,
Snuioupyel xapnAoTepa emimeda okévng am' 6,7 o
"amoyupvwThg" (stripper), mou Byader To Pappdaki padf
Me Ta GUAAG, TTPAYMA TTOU CUVETTAYETAl TNV avAUIEn
TTEPIOTOTEPWY OKOUTTISILV KATA TI CUAAOYA.

H amobnkeuon Tou PapPakiol peTadl ouykopidrg
Kal eKKoKIoTNpiou eival éva GAAo kpioio Béua otnv
mopaywyn tng okovng. Av Tto BauPdki Bpoxel, kaTd
TNV amoBrikeuan, amod BPoxXonTWOES i av N CUYKOI—
8N éxel vivel o€ TepIoX ME DUOIKA peEYAAn uypacia,
TOTE avanTuooovTal o€ peydho Pabud Siddpopa Pa-
KTNPEISIa, MUKNTES, OKTIVOUUKNTES KA. AUTA N HIKPO—
Praxr avamTugn éxel wg amoTéNeapa oAl upnAd eri-
meda okovng, aAAd kal xapnAdTepng moidTATAS Pap-
Bdki.

EkkokioTnpio

Mia ToAAG ummooxopevn HéBodog yia TNy armoud—
Kpuvon Tng okovng Tou Pappakiol OTO €KKOKIOTHPIO
eival n xpnoomoinon atpol. Opiouéva mepauara mou
éylvav o€ ekkoKIoTApIa €Sei§av 6T To PauPdki mTou
exTiBetal ge aTué amaAAdooetal amd T gkdvn o€
mooooTo 25,9%. EvrouToig, éva pelfov olkovopikd
TIPOPANMA aTToTEAE! N TTapaywyr| Tou atpol Kai n evép—
YEIO TTOU ammaITETAl yid TO AmOpaAiTNTO OTEéYVWHA TOU
BapPakiol. Av To PauPdki Sev OTeEyvoEl €VTEAUSS,
TOTE KivSuveUel amd Tnv avanTuén uikpoPiwy, ou Ba
aAAoiwoouv TNV ToI6TNTA Tou kal Ba auffoouv ek
véou Ta emimeda TNG OKOVNG.

O €Aeyxo0g TNG OKOVNG OTO €PYOOTACIO
MAYZIMO TOY BAMBAKIOY

ExTdg amé Tn oTpatnyikn Tng xpnooroinang cly—
XpPovwy péowy amopdkpuvong TNg okovng Kal pd—
Anyng Tng ameAeubépwong g aTo mepiPdAiov, n
EKTTOISEUON TWV EPYATWY KAl 0 TAKTIKOG EAEYX0S TOU
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avanveuoTikoU Toug cuoTAUAToS, €€akoAouBolv va
armoTeAolv PaCIKES ApxEg via TNV TTPOANWN TS Puo -
oivwong.

2T odaipa TNg épeuvag KIVeTal n xpnoihoroinon
mAupévou PBauPakiol®, oge pia mpoomdBeia amalla-
yAg Tou amd TIg ouoieg Tou TpokaAolv Puaaivwan,
OxI povo via Adyoug ipoAnwng, aAAd kai yia Adyoug
Slepelivnong TwV AITIOAOYIKWV TTOPAYOVTWY, HIa TToU
eival yvwoTd, ot ol mapdyovTeg auToi eival udaTo—
SiaAuTol. O Merchant kai or ouvepydTeg Tou To 1970
mapaThpnoav via tipwTtn ¢opd 4T To PauPdki Tou
mAévetal emi 30 Aentd oToug 100 BabBuolg KeAaiou
kai g€ pH 12, xdvel Tnv IKavoTNTA TOU VA TIPOKAAE]
ogeieg avTidpdoeg amd TO AVATTVEUTTIKO.

H pébodog ouws Tou mAugiuaTog éEw amd epeuvn—
Tk TTAaicia dev daiveTal va eival epapudoIun Kupiwg
emeidn mapouaidlel dUo Pacikd TpoPAfuaTa. Adevodg
Sev amodeikvuetal 0TI e€aodalifel Toug epydaTeg amod
HoKpoXpovies embdpdoeg Tng okdvng Tou PaupPaxiol
Kal apeTépou, n Siadikaoia yia To TAUCIUO KAl OTé—
yvwia Tou PapPakiol eivar Samavnpr kal acupdopn
eneid KataoTpédel TNV ToIOTNTA Tou.
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MerafoAés tng avanveuorikis Aeiroupyiag kai
NS IKAVOTNTAS KOTTWONS LETA ETAUGOXEUON ITVEUUOVWV

M. APTYPOMOYAQY, A. MATAKAS, I. ®EZZATIAHE, . MITEIOY, ©. KONTAKIQTHS, M. SITYPOY

TEPINHYH

AcBeveis o€ TeAIKaA 0TAdIO TTVEUHOVIKAG KAl MTVEUPOVIKAS ayyeiakng véoou prmopoiv Twpa
va BepameuBolv emITUXGIG PE HETAPOTXEUON MVEUHOVWV.

2KOTIGG aUTAG TNS EPYATiag ATAV VA EPEUVAGOUE TIS ueraPoAég Tng veupovikng Aeiroup -
Yiag kai Tnv Kapd1o -1rveupoVIKA andvTnon Kard Tnv doknon HETa anéd eTepOTTAcupn Kal ap@o -
TePOAEUPN HETANOO XEUON TIVEUHOVWYV A PETAPGTXEUoN KapdIag-nmveupdvwy.

Evvéa acBeveis nAikiag 41,8 = 15 eTwv pe umtokeipievn véoo oe mévre XAT, Suo mpwrorratn
TIVEUHOVIKN UTTépTaon, éva BpoyxekTacics kal éva mveupovikn ivwon urroPAnBnkav peraii
1991-1995 e erepomAeupn (5), apgotepémAcupn (3) HETapOGXeUoN TIVEUROVWY Kai (1) o€ pe-
TApOOX€EUON KAPOIAG -TTVEUPOVWV.

‘Eyivav edeTaoeis nveupovikng Aairoupyias, eAéyxBnkav aipodUVANIKES TTapAUETPOI TNG
TIVEUHOVIKNG Kai €yIVe doKipaoia doknong mpiv Kai 3-4 phveg HETA Th geTapoéaxeuon. Mera tn
HETAUGOXEUON 01 HOKIPAGIES TNG AVATIVEUOTIKAG Aerroupyias BeATiwwBnkav o’ 6Aous Tous aaBe -
Veig, eKTOS amoé duo pe umoKeipevn véoo mpwrorabn mveupovikn utrépraon. H Pi max Atav
eAarTwpévn mpoeyxeipnTikG, BeAtiBnke de eAagpa pHeTeyxeipnTikG, aAAd mapépeive aképun
eAartwpévn. O1 Tigég Tng pepikis mieons Twv aepiwv Tou apTtnplakou aiparos au§nbnkav on-
navtika. H Aairoupyia Tng dedias kapdiag PeAtiwBnke (MPAP 36,8 = 10 mpiv kKal 18,3 = 3,4 perda
TNV pETapéo xeuon).

H ikavétnTa doknong au§nBnke onpavTiké PeTa Thv peTapéoxeuon, aAAdn \'/O2 max mapé -
Heve akopn eAatTwpévn ge oxéan mpog Tis mpoPAemopeves @ucioloyikég Tipés. H \'/O2 max
€Kupaiveto oTo 27,8 = 6,3% mpiv kan 48,3 = 10,4% petd thv perapoéoxeuon. Aev urrdpxouv
evdeieis meplopiopol Tng Aoknong Adyw ToU avanveuaTIKoU.

Yndpxer pia BeAtiwon oTnv Aairoupyikn iKavoTnTa, 4TWS auth HeTPABNKeE amd tnv ané-
oTagn mou reprrarnoav oe 6 Aenrd (80,2 = 33 npiv ko 358 = 68m petd) Kai ané Tnv avtiAngn
NG OUCTIVOIG KATA TN SIAPKEIA HIAS TTPOOdEUTIKA augavopevng dokipacias Goknong pe au-
ToagioAoynon Tng avriAnygng Tng duamvoiag pe kAipaka onTikng diaBaBpions Borg.

Zupmepacparikd, acBeveis mou unofAnBnkav oe HeTapdéoxeuon mvelpova €Xouv anpa-
VTIKA BeATiwon Thg avanveuoTIKAG Aciroupyiag, Tng avraAAayng Twv aepiwv Kai Tng IKAvoTn -
Tag AOKNONG.

PNEUMON (1994)22-30

Movéda AvarveuoTikils Avemdpkeiag, TuAua MNaBoAoyiag Tou Negeig kAadia: MeTapdoyeuan, AvamveuaTiki Aeroupyia, ka-
ApioToTeheiou MavemaoTtnuiou Qea /kng, Movada MeTapoayxeli- voTnTa Komwang, XA, Adomvold

oewv Kapdioxepoupyikot Kévrpou Bopeiou EAAGSog TIIN.
"T". NamavikoA&ou"
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H petapdoyxeuon mveupdvwy Bewpeital orjuepa pia
arodekTh Beparreia yia aogBeveic g€ TeheuTaio aTASIO
TIVEUHOVIKNG vOTOU 1) TIVEUUOVIKAS ayyelakig vooou.
‘Eva peydho mpakTiKd TpdPANua yia 6Aoug Toug TU-
TTOUG HETAUOTXEUONS TIVEUMOVWY eival i éAAeyn So—
Twy. EGv Ta amoTeAéopara Tng PETAUOTXEUONG EVOG
mvedpova eival epAUAAa e auTd Tou SimTAou 1 Tng
METOUOTXEUONS KAPSIAG-TIVEUNOVWV O€ OUYKEKPIUE—
veg mabnoelg, ToTe autd emTpémel TNV KAAUTePN XPH—
on Twv SIABéTIUWY 0pYAVWV.

MeTd amd petapdoyeuon povou 1y Simhou mvelpo-
VoG Ta amoTeAéopaTa Twv ocuvhBwyv egeTdoewv Tng
AvVamVeUaTIKAG Aeroupyiag PeATiuvovTal onuavTika'?,
eviw oTn dokipacia KOTMwWoNg eudavifeTar pia oTabepn
eAATTWON TNG MeyioTng mPooAnwng ofuydvou (\‘/O2
max)>* ge oxéan mpog T GUTIOAOVIKES, TIPORAETTO—
MEVES, TIMEG.

2KOTTOG AUTAG TNG €pyaaiag eival va eKTIMAOOUNE
TIS pHETAPOAéS TNG avVAMVEUOTIKAG A€IToupyia Kal TNg
KAvOTNTAS KOTIWONG Kal va a&loAoyooupe TNV PeA—
Tiwon TG amdéSoong Kal TN ToIdTNTASG {WAG TWV HE-
TAMOOXEUBEéVTWY aogBevwv.

AcBeveig kai péBodol

MeTa&l Tou MapTiou 1991 kai lavouapiou 1995
evvéa aoBeveic ékavav PETAUOTXEUOT KAPSIAG-TTVEU—
povwy, povou kar SimmAou mivelpova aTtnv Kapdioxel—
poupyikry KAivikiy Tou Noookopeiou uag.

Mévte AANTeg éxavav eTepomAeupn (ULT) petopd—
oxeuon mveldovog, Tpelg apdoTepdrAeupn (BLT) kai
évag PeETaUOOXeUan KAPSIAG—TTVEUUOVWV.

>Tnv mpoeyxepnTik agioAdynon Twv doBevwv
mepIAauPdvovTay PETPATEIS TNS AVATIVEUTTIKNG A€l—
Toupyidg, TNS IKAVOTNTAS KOTTWONS KAl QIIOSUVAUIKES
HeTPROEIg TNG TIveupovikhs®. H iSia a&loAdynon ema-—
vahappdavovTtav 3-4 pfiveg PeTd TNV PETANOTXEUON
yia pia kaAUuTepn kAIvIKA exTipnon. Katd mn Sidpkela
autrig Tng €&étaong ol aoBeveic ATav oe aTabepn
KAIVIKA KaTdoTaon kai §ev urnmpxav 1I0ToAoyiké euph—
paTa armoéppipng Tou mvelpova. XTn OeparmeuTiki Toug
aywyn mepiAappdvovTav KukAooTmopivn, alabelompivn
Kal TIPESVICOAOVN,.

ESerdoeig AvanveuoTikng Aeiroupyiag

O oTtaTikol mveupovikoi dykol agloAoynenkav e
v HéBodo NG apaiwang Tou nAiou.

O1 avaTveuoTIKES POEG PETPNONKAV HE TTVEULOTA—
XOYPAdOo Kal ol KATAypddég Pong, HE NAEKTPOVIKO
peTaTpOméq, HeTaTPATMKAV 0€ dykoug. O deiktng Sia-
Xuong Tou povogeidiou Tou dvBpaka (DLCO) kabopi-
00nke pe TN péBodo Tng piag avarmvorg (Jaeger Tran—
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sferscreen 1l). O mveupovikoi GyKol, Ol €KTTVEUTTIKES
poég kal 0 SeikTng SIAXUoNG ekdpacdnkay wge e Toig
ekaté NG TPOPAEMOpEVNS GUTIOAOYIKAG TIUAGE.

H pepikn mieon Twv aepiwv Tou apTnpiokoU aiua—
TOG HeTPNONKE o€ UmTia Béon. H péyiotn eioTveuaTKn
TTieon peTpndnke oTo emimedo Tng FRC (Pi max) kai n
MéyioTn ekmveuoTiKn Triean otnv TLC (P, max). H mie-
On TWV CEPAYWYWY OTO OTOMA METPNONKE pEe évav
peTaTporéa méoews, OTAV TO ATOHO AVETTVEE ATIO
pia PaARida Tpiwv kaTeuBuvoewv. 2To emimeSo TG
FRC, n BaApida Tpiwv kaTeuBUvaoewy yupvoUoe WOTE
va armoppdoocovTal ol depaywyoi Kal To ATouo Ta—
pakivouvTav va KAVEl emavelAnuuéves éVToveg [éyi—
OTES €I0TIVEUOTIKES TIpoaTdBeieg. Ta kUpATA TNG TTie—
ong kartaypddovtav o€ éva karaypadéa 2 kava-
Awv Tng Hewllet—Packard’.

Aokipaoia KOTTwong

MNa va eKTIIACOUWE TNV IKAVOTNTA KOTIWONG Ol
aoBeveic ékavav Tpeg ouveXOUEVES SOKILATTEG KO—
Twaong pe pegodiaoTiuaTa ekolpaong HIag wpag:

1. Aokipaoia 6 Aemtwve®.

2. Aokipacia avtiAnyng Tou Pabuol Tng duomvolag
ge modouuro. O1 aoBeveig Padilav e opIloVTIO
emimedo, eviw n TaxUTNTA TOoUu TTOSOMUAOU auga—
vOTaV AoyapiBuiKG kGBe AemTd uéxpl o aoBevrig
va €€avtAnBei amé koupaon (1.2, 1,8, 2,6, 3,3,
4,4, 59, 8,0 ka 10,8 Km/h). ¥to TéAog k@Be
AemToU o1 aoBeveig avépepav To Pabud tng Su-
OTIVOIAG Toug O€ pia omTikr KAjlaka 10 ecm Tou
Borg' (Suomvoia O: TimoTa amoAuTwg, 10: avu-
moégpopn duotvoia). O Babudg Tng dSuoTvolag Ka—
TaypapoTav amévavT and Tnv amdoTaon Tou
Padile To Gtopo kal yia KdBe eEeTalopevo uto-
AoyiCape Tnv amoéaTaon mou énpene va Padioel
via va éxer duarmvola pe Pabud b kar éwg OTou
e€avTAnBel.

3. Aokiuaoia mpoodeuTIKAG AaKNong MéXPI €EavTAn-
oewg oe modnAaro-epyouetpo (Lobe Groning).
K&Oe Aertéd to doptio auvtavoTtav katd 10-15
Watt pe otabepr] TaxutnTa modnAdTNOEWS €Wg
O0Tou e€EavTAnBei o acBeviig. O aepiouds (veu-
poTaxoypddog Fleisch No 4 pe petaTtporéa mé—
oews aépog), n katavadlwon ofuyodvou (Jaeger
0, test) kai N mapaywyr Slogediou Tou dvBpaxa
(kammvoypdadog MK Il Gould Godart) urmtoAoyildéTav
amd To HiVHO Twy eKTTVEONEVWYV depiwv. MeTprn—
geig yivoTav GE KATAOTAON NPediag katd tnv
Sidpkeia Tou 30U Aemtou Kal KAaTtd TNV SIAPKEIT
K&Be AemToU kaTd TN Sladpour TG AoKNONG €Wg
v €€dvtAnon'.
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Alpoduvapikés peTphaeig TNG MVEUPOVIKAG

‘Evive Sefi6g kaBetnpiaopés pe xpron kaBetrpa
NG MVEUpoVIKAG apTnpiag (Swan-Ganz pe aepoddha—
MO OTnVv Kopudr Tou). O méoelg TANPWOEWS Kal o
KAOA petpriBnkav pe oTabepr| Texviki oe UnTia Béan.

‘Eyive avaywyn Tou katé Aemtév dykou aijaTog,
TOU peTPrBnke pe T péBodo Tng Beppoapaiworng, oe
KOpSIakd SelkTn peTd améd umohoyioud ™ms emopd-
VEIAG TWHATOG.

O1 aoBeveic mou éavav METAUOTXEUTT TIVEUPO—
vwy emavalduBavav oAeg autég Tig A€IToupyikég
Sokiuacies kGbe prva petd Tnv HeTapdoxeUan vyia
TOUS 3 TPWTOUS UAVES Kal HETA K&Be TpiTo prjva.

ZTATIOTIKN

‘Oheg o1 TiHég epdavifovtal wg péool dpor +SD.
Aoxipacia t-test katd Tevyn Xpnaoipormomnénke via
OUYKPITEIG HETAEU TWV TIHWV, TIPIV Kol HeETE TNV He-
TauoOoxeuan, o€ k&Be AATTTN. ETATIOTIKA ONUAVTIKES
Siapopés BewpriBnkav autés pe p < 0,05.

AmnoteAéopara

Ta kAivika xapakmpioTikd Tng opddag Twy acBe—
VWV Kal 0 TUMog Tng HeETapOOoXeUONS Mvelpova pai—
vovTal oTov mivaka 1.

Tpeig a6 Toug aoBevei mou umoPArBnkav oe
arAf peTapdaxeuon mveduova exav eupuonua, évag
BOOP kai évag mveupoviky ivwaon. Amé Toug aoBeveig
mou urmoPAnBnkav oe SIMAN peTapdoyeuon mveduova,
évag émaoye amd mpwToradn TIVEUHOVIKT| utTépTaon,
€vag amd BpoyxekTacies kal évag améd eupuonua.
‘Evag aoBevig pe mpwromadn mveupovikn utTépTAON
urmoPAnBnke oe petTapdoxeuon KapSIAG—TTVEUHOVWY.

O péoog 6pog NG NAKKiag Twv HETAPOT XEUPEVIIV
nrav 41,8 + 15.

O1 aoBeveig mapakoAouBhBnkav yia 11 + 6 MAveg
(3-18). Na T olykpion xpnoomonoaue Ta amoTe—
Aéopara Twv peTpRoewy peTd 3-4 HVeg amod Tnv
HeTapdoxeuon.

O1 TIéS TNG TTIVEUHOVIKAS AerToupyiag Kai ™G MeEpI—
KNG Tleong Twv aepiwv Tou apTnpiakoy ailaTog mpiv
Kal peETa TN peTapdoxeuon paivovTal oTov Tivoka 2.

MeTd TN HETAUOTXEUTN Ol TIUES TNG AVATIVEUOTI-
KAS Aeiroupyiag PeATiuBnkav oe 6Aoug, exTOG amod
6o (No 5 kar 9) acBeveic. Autof epdaviCav mpiv Tnv
METOpOOXEUON GUTIOAOYIKOUG TIVEUHOVIKOUG GYKOoUS
kal poég Kal HeETAHOTXEUTNKAY Adyw TpwTomaboug
TIVEUHOVIKIG uTTépTaons. ‘Hma mepiopioTikod TUmou
Siatapaxr epdaviteTar kupiwg o auToUg TTou UrTo-
PARBnKkav oe apdoTepdTAcupn METAUOOXEUON TTVEU-
HOVWV.

TINEYMON Teixos To, Téuog 7og, lavoudpios - AexéuBpiog 1994

O epguonuaTikol acBeveis mou umoPABnKkav ce
ETEPOTAEUPN PETONOTXEUON TTVEUHOVA, PEATIWOaY TIG
Po€g, alAd eudpavifouv pia emipovn pétpia amoppa-
KTIKOU TUTTou SiaTapaxn.

H péon miuy MMIFR augnBnke onuavTikd amd 0,96 +
1.09 e 1,73 £ 1,24 (22,1 + 23% o€ 44,6 + 24% ¢
npoPAemdpevng), DLCO amé 7,3 + 4,4 ge 145 + 5.9
(26,4 + 17% oe 48,8 + 17,4%) n TLC eAATTWONKE
aré 6,15 + 2,7 ge 4,05 + 1,7 (97,56 + 26 gc 64,1 +
17) kar RV amé 2,56 + 1,1 o€ 1,6 + 0,6 (153 + 66% oe
97 + 45%).

H Pi max Arav ehadppd eAatTwpévn mpiv T peta-
pOOXeUan Kal eudavice pia eAadpd avgnon Kupiwg oe
aoBeveig pe eTepdmAeupn METAUOTXEUON TTVEUUOVA.

‘OAor o1 aoBeveig BeAtiwoav v ofuydvwar| Toug
META TN peTapdoxeuon. H péon TiuA Tng PO, augnbnke
onuavTKG amd 42,7 + 2,3 ge 73,6 + 6,1 kau n PCO,
eAaTTWwONke amé 56 + 20 ge 42 + 2.7.

Ta anmoteAéopara Tou kaBetnpiaopol MV Kai META
N WETOPOOXEUON daivovTal oTov Tivaka 3.

H BeAtiwon g Aerroupyiag Tng Seidg koihiag ra—
paTNPEITal g€ OAOUS TOUG HETAUOTXEULEVOUS aoBe—
VEIG, Kupig Ouws 0 auToUg e TTVEUHOVIKA uTTépTaom.
H péon ouoTtoAiki Kar SIaoToAKn miean g TTVEUHOVI—
KNS apTnpiag Kal n uéan Tveudoviky TTieon onNUAavTIK&
eAaTTWONKAV, eV N TiEdN evOPAVWONG Kal N Kap—
SlaKr|) mapoxn Sev Siépepav oTATIOTIKA.

Ta amoteAéouata g Kapdioayyelakig Aeroup—
Yiog katd TV TIPOOSEUTIKA PéyioTn SoKipaoia KOmw—
ONg TIPIV Kal METd TN HeTapdoXeuon paivovTal oTov
mivaka 4. ‘OAol ol peTapooxeupévol PBeAtiwoav Tnv
KavoTNTA ACKNONG.

O1 acBeveis mou umoPAnBnkav ce eTepdmAeupn
MeTaUOOXEUOT TTVElHoVa epdpavicay Wia PéTpia ausn—

Mivakag 1. XAPAKTHPIZTIKA AZOENQN

AoBevels ®uro HAkia Aidyvwaon « Mooxeuua » «
1 A 38 IPF (R) SLT
2 A 20 Epguonua (L) SLT
3 A 56 Epduonua (R) SLT
4 I 56 BOOP (R) SLT
5 A 59 PPH DLT
6 A 50 Epduonua (R) SLT
7 r 45 BpoyxekTaaieg DLT
8 A 25 Epguonua DLT
9 A 28 PPH HLT

= PR 181omabnig mveupovikh fvwon
BOOP: AnodpakTikiy BpoyxioAmida opyavwpévn mveu—
povia
PPH:  MpwTomabhg nveupovikn umépTaon
++ SLT:  AmMAA petapdoxeuon mveluova
DLT: AmAA petapdoxeuon mvelpova
R: Aegia
L; ApioTepd
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Mivakag 3. ANIOTEAEZMATA AE

Mean + SEM

Aebopéva lMepimrwon 1 lMepimrwon 2 Mepimrwon 3 Nepimrwon 4 [Nepimtwon 6 [Mepimtwaon 6 [epimtwon 7 Mepirtwon 8 [llepimrwon 9

sPAP mmHg

mpo

b8 + 16+

80
30

68 44 65 60
24 35 32

42

38 40 80
40

30

45

32 £ 6+

30

28

HeTa

dPAP mmHg
jafele)

20 25 40 30 12 28 35 30 26 £ 8+
12 15

10

20
12

11 = 3+

10

15

10

10

HETG

mPAP mmHg

mpo

37 £ 10+

26 31 53 42 23 40 43 46
21

28
17

17 20 18 + 3,6+

22

12

23

17

16

HETA

PW mmHg

mpo

12 11 98 = 2
84 +14

9,5

15
10

10

10

UETA

CO Lmin~’
mpoé

4,55 2,80 3.90 6.10 5,50 49 + 1,2
3,60 4,50 5,00 5,30

4,50

6.8
6,2

4.5

+

5,1

7.00

5,3
sPAP: SugToAKn Tieon mveupovikig apTnpiag, dPAP: AlaoToAKN Tiiean mveupovikig apTtnpiag, mPAP: Méan mieon mveupovikng aptnpiag, PW: Mieon evogrivwong, CO:

Kapdiakn mapoxn.

HeTG

«p < 0,01

MINEYMQN Teuxos 1o, Touos 7og, lavoudpios — Aekéuppiog 1994

on gTov aepiopd, autdvovTag TauToxpova TNy ava-
TIVEUOTIKI] OUXVOTNTA KAl TOV avarvedpevo oyko (V.
VTSO)‘

O1 avarveuoTikég epedpeieg (LUéyIoTog PoulnTiKdg
aepiopds MVV - V) ATav emapkeig yia 6Aoug Toug
aoBeveic exTég amé éva (No 3) petd Tnv peTaud-—
oXeuan Kal auté urmodnAwvel 611 Sev UMApyouv ava-
TTVEUOTIKOI TTepiopigpoi. Emiong, o péyioTog avamved—
pevog Oykog (V, max) exppalopevog ermi Toig ekatd
™S CWTIKAG XWwpnTIKOTNTAS KAl 0 Adyog Tou péyigTou
QepIopoy KATA TNV KOTIWAN TTPOg TOV HéYIoTO PouAn-—
TIKO aepIoud ATav g€ uolohoyikd dpia.

H kapdiak ouxvotnTa KaTd TNV npepia Peté Tnv
peTauooXeuan eAadpd eAaTTwOnKe, evw KaATd TNV
SiGpkeia TG Aoknang aunbnke o’ 6Aoug Tou acBe-
veig, xwpis duws va ¢oBaver Ty mpoPAemopevn péyi-
oTn KapSIaKA guxvoTnTa yia TNV NAKIa Tous.

H \'/O2 max PeATILONKE oNUAVTIKG PETA TNV HETA-
uoéoxeuon aAAd ATav eAaTTwpévn g€ OX€éon HE TIg
TpoPAemopeveg puaiohoyikég Tiég. Eival evdiadépov
OTI OTOUS TTEPICTOTEPOUS aaBeveig n doknon Slako—
TMKe Aoyw kaudrou oTta mddia mapd Adyw duoTivolag.

H Aerroupyikny KQvoOTNTA TIPIV KOl YETA TNV HETA-
noéoxeuan daiveTal gTov mivaka 5. ZNUavTikr PeATiw-
on ¢aiveTar oty amdéaTaon mou dlavibnke ce 6
AemTd, petd TNV peTapdaxeuon. ‘OAoi o1 aoBeveig éxa—
vav TNV Aoknon Twyv 6 AemTwv TPV TNV HETAUO-—
oxeuan xpnoipomoiwvTag ¢opntéd O, alAd kaveig dev
XPEIATONKE HETEYXEIPNTIKA.

Emiong n avTiAnwn tTng SuoTvolag katd TNV aokn-
on eAaTTwonKe onuavTikd, OTWG eKTINATAl Ao TNV
amoéoTaon mou Padicav péxpl va eudavioouv Babud
Suomvolag 5 kal amd TNV amoéoTacn mou Padicav
éwg 6Tou va eEavtAnBolv petd amod amAr, SImAn 1
HETAUOTXEUTN KAPSIAG—TTVEUHOVWV.

Zuzntnon

‘Evag onuavTiKog apiBudg peTapoayeloewy mvel—
povog yivovtar'? twpa etioia. Eivar onuavTiké va
emAéyovTal aoBeveic mou éxouv TIG KAAUTEPES €UKOI—
pleg empPiwong kal TNV KaAUTEPN ATTOKATACTAON KAl
moldtnTa Cwhg HETA TNV PETAUOTKEUTT).

H emAoyr Tng povng ) SIMARAG PeETaPOT)eUoNg TTved—
pova eival ISIaiTepa EAKUCTIKY) Kal POg EMTPETEN va
XPNOIMOTTONOOUNE e TOV KaAUTeEpo Suvatd TpoTo
TOoV TIEPIOPITUEVO apiBud Twy SiaBeaiuwv opydvwv
Kar Sivelr Tnv duvatotnTa OTOUG HETAUMOTXEUHEYOUG
va éxOouv pIa ONuavTIKh AEToupyikh BeATiwon.

And TNV eumepia pag amd Toug 9 aoBeveig, amd
Toug oroioug ol 5 umoPARBNKav ce povh PeTaud-
oxeuon Tvelpova, TPEIG ge SIMAA Kal évag O€ PETa—
HOOYeUOT Kapdidg—Tivelpova, €xel KaAd Texunpiwoef
onuavTKA PEATIWON TN avamveuaTkAg AeIToupyiag.
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Mivakag 5. AEITOYPIMKH IKANOTHTA TMPIN KAI META METAMOZXEYZH MNEYMONQN

Mean + SEM

Meoimtwon 3 [epimTwan 4 llepirrwon 5 MepimTwon 6 MNepimrwon 7 Mepimrwon 8 [lepimrwon 9

Mepirrwon 2

Aebouéva  [epimrwon 1

Aokpagia Pasdiong 6 min (m)

mpo

80 + 33+
358 + 68+

96
450

110

416

60
340

40 60 72 124 40
340 210 350

120
410

AndoTaon AiavuBeica
EWg TNV EUdavion

360

350

HeTd

Babuol Stomvoiag 5 (m)

mpo

30 +25
230 + 45

15
220

40 60
310

10
210

25

10
240

10
200

20
220

80
250

AnooTaon Siavubeioa

150

270

HeTa

ewsg v €&dvtAnan (m)

npod

79 + 44+

30 90 147 51
350 470

390

100
410

50 50 45
350

450

147
450

403 + 56+

450

310

HETA

« p < 0,001

MINEYMON Teuxos To, Touos 7og, lavoudpios — Aexéufpios 1994

Mia nma mepiopioTikoU TUTTOU SiaTdpaxr) mapdTn—
pABNKe peTd amd aupoTEPOTTAEUPN LETANOTXEUTT, EVU)
METPIO aTOPPAKTIKOU TUTTOU SiaTapaxr mapaTnprBnke
g€ eupuoNUATIKOUg aoBeveic mou ummoPARBnkav oe
povi petaudoyeuon mvedpova. Ta amoTeAéopatd pag
eival Trapopola pe mponynBeiceg pehéreg’ 4,

H Pi max nTav eAaTtTwuévn mpoeyxeipnTIKa, moa-
vig Aoyw TNg xpdéviag KopTikoBeparmeiag kar Adyw
TNG TIVEUMOVIKIS UTTERSIATAONS 0TOoug aoBeveig pe XAT
MeTd TN heTapodoxeuon mapaTtneBnke PeATtiwaon alAd
eEakoAoubBoloe va eival eAaTTwévn, CUYKPIvVOHEVN
JE TIg TTPOPAETTOEVEG DUTIOAOYIKES TIMES. ZTOUG ATOe—
veig pe XAM pépog NG PEATIWONG TWY OTOMATIKWY
méoewv opeNbTAV 0TV EAGTTWON TNG TTVEUUOVIKAG
urrepSIATaONS META TNV emméppaan.

>N peEAéTn pag Ta apoSuvauiké armoTeEAETUATO
PeATiuBnKav, KUpiwg N CUTTOAIKY Kal SIGTTOAIKY TTie—
on TNG TIVEUHOVIKAG apTnpiag Kal n péon TTVEUHOVIKHA
miean (MPAP).

O1 TTapaTNPEATEIS Pag eival TTAPOUOIES JIE AUTES TWV
Kramer kai ouv.' kai Seikviouv 0TI petd T BeATiwon
Tou épyou TN SedIdg KolAiag TTapaTnpeiTal pia oTabe—
pr| PeATiwon oTnv Aeiroupyia Tng.

H ikavétnTa doknong BEATILLONKE PETA TN METAPO—
oxeuan o€ 6AoUg Toug aoBevelg, eviy N HéyioTn PO —
Anwn O, ATav eAaTTwpévn g€ oUYKPITN HE TIS UTIO-
Aovyikég TpoPAemopeveg Tiuég. O PEYIOTOS QEPITMOG
o070 Té\og TNg doknang Sev épBace To PéyioTO Pou—
ANTIKG aepiopod, Wia amddeign Tng emépKeIag Twy ava-
TIVEUOTIKWV €PESPEILV.

H péyiotn kapdiakr ouxvotnTa oTo TEAOG TNg
doknong Atav akdun eAATTWHEVN O€ ox€éon TPOG TIG
poPAendpeves Tiués. Autd Seikviel 6T Sev UTTApPYOUV
KapSIoKol TTEpIopITUOl OTNV ekTéAeoNn TNG AOKNONG.

Moior TTapdyovTeg TTEPIOPICoUV TNV \'/O2 max peTa
TN METAUOTXEUON TVEUUOVA;

AuTO propel va avTavakAd éva pualoAoyikd armo-
TENEOUO TNG TTPOEYXEIPNTIKAG COKIVNTIOG A TNG MUIKAG
ATTWAEIOg META TN XPNON KOPTIKOOTEPOEISWV 1817,

H mveupovikr urrepdidTaan Kal o TEPIOPIoUOS ogu-
yOvVWaong eAaTTUVOUY T SUvVApn TWY AVOTTVEUT TIKWY
HUWV.

O1 urrowndiol yia PETAUOOXEUTN TTIVEUHOVA WTTO—
poUv va BeATiwoouv TNV KATAoTaon TNg Uyeiag Toug
€av AdPouv pépog ge eldSIKd oxediacpéva Tpoypap—
paTta PeATiwong Tng IKavoTNTag AoKNong.

AcBeveic oe MANPES TPOYPAUUA ATTOKATACTACNG
eudavifouv BeTikég PeTAPOAES TNG WUXOAOYIKAG TOUS
KaTtaoTaong, omwg avgnon Twv KivATPWY Kai BeATIw—
on g moidTNTag {wng'.

‘Exer amodeixBei 6T n kukAoomopivn au&dvel Tnv
mmapaywyr evéoBnAivng Twv evéobnAiakwy KUTTAPWY
oTov AvBpwrio kal 6Tl TIPoKaAel ayyelooguomacn Kai
meplayyeiakr| urmepmAacia Twv Aeiwv puiv'e. Mia ék-
TTWOoN TNS TTEPIPEPIKAG aYYEIOSIAOTAATIKAG IKAVOTN—
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TAG TWV OOKOUMEVWY OKEAETIKWY MUWYV OUUMETEXE
OTO va urtdpxel EAaTTWHEVN AATWON AUTWY Kal EAGT—
Twon NG oudou La?.

H paxpoxpovia xprion KopTIKOOTEPOEISWV YIa TNV
mpodUAagn amd Tnv amoppipn Tpokalel puottdBeia
TWV TIPOCAYWYWV OTOUG HLETAUOTXEUNEVOUG aoBe—
VEIG.

O1 Miyoshi kai guv.3, édeifav o€ ouddeg aoBeviov
HeTd amd amAn kal SIMAR JETAUOTXEUAT TIVEUMOVWY
o eAdrTwon oty VO, max 44,2 £ 9,2 kai 48,5 +
5% Tng mpoPAemdpevng péyioTng \'/O2 avTioToixa. Aev
eixav evéeiteig meplopiopol TG doknong amd To ava-
TVEUOTKSO 0€ Kapid opddd. ZToug KuKAodpopikoUs TTa—
payovTeg TTou TrepiopiCouv TNV Aoknon tepiAaupavo—
VTal N avaiia Kai n eAatTwpévn kapdiakr ouxvoTnTa
KaTd TV aoknon?.

O1 Theodore kai ouv.', kaBwg kai o Sciurba kai
ouv.22 éSei€av Eemiovo TIEPIOPIONO TNG IKAVOTATAC
AOKNONG HETA METAPOTXEUOT] KAPSIAG—TIVEUMOVWY, TTO—
pOAO TTOU N avamveuoTiKr) AeiToupyia €épBace oe Te-
piTou PuCIoAOYIKEG TIUEG.

O1 Ross kai guv.2® atn peAémn Toug édei€av OTI ol
pnXaviopol yia Tov TepIopIopd TS VO2 max oTn Je-—
TapooxXeuon Tveupovwy eivar 1) Aeiroupyikr adpd-
vela, 2) xpoévia avaiia, 3) umopéyiotn kapdiakr gu-
XvoTnTa KaTA TNV doknaon, 4) Uik atpodia, b) me-
PIOPICHOI TNG AYYEIAKNAG TTVEUHOVIKAS XWPNTIKOTNTAS.

>Tn peAéTn pag n avtiAnwn tng duomvoiag katd
TNV &oKnNon eAaTTwenKe onuavTika ge dAous. O aoBe—
VEiG HeTd TN HeTapdaxeuon eudavicav dupAuvon Tng
QioBbnong TWV CUUMTWHATWY Toug Kai PeATiwon Tng
anmdédoong katd TNV doknon. H avTiAnwn Tng mpo-—
omdBeIag TWV AVATTVEUCTIKWY HUWV ¢aiveTal va éxel
TTOCOTIKA) CUGXETION WG TIPOS TNV évTacn Tng aiodn-
ong g Suomvoiag. H Suomvoia auéaveTtal mpoodeu—
TKA pe To emmimedo Tou aepiopo’ Katd Tnv aoknon.
Ed’ doov n Aeimoupyia Twy avamnmveuoTIKWV HUWY Sev
€X€El ONUAVTIKA PeATIwWBel petd Tnv peTapdayeuon, n
peATiwon Tng SuoTvoiag katd tnv doknon ogeleTal
mBavwg oTnv eAdTTWon Tou SuoTIVoikoU SeikTn (\‘/E
max/MVVx 100).

H BeATiwon Tou Suctvoikol Seiktn cuvdéeTal pe
TNV PEATIWON TWV UNXAVIKWY 1ISI0TATWY TOU TTVEUUO—
va.

ZupmepacpaTikd, Ta amoTeAéopaTta Seixvouv OTI N
TIVEUPOVIKN) AelIToupyia HETA PETAUMOTXEUDN TIVEUUO—
VWV PeATILVETAI onuavTikd. Map’ 0TI N \'/O2 max Kal n
IKavoTNTa doknong PeATIUVOVTAL, Ol PNXAVIOWOI VIa
TNV emipovn eAGTTWON TNS \'/O2 max o€ oxéon TPog
TIG TTpoPAemdpeves duoioloyikég TINéG opelovTal TTi—
Bavwg ge moAAolg mapdyovTes. H ouvexnig aoknon
prTopel mBavwg va éxer wia moAU onuavTiky afia puetd
amd PeTAPOOXEUON TTVEUROVWVY.
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Changes in respiratory function and exercise capacity

after lung transplantation

P. ARGYROPOULOU, D. PATAKAS, I. FESSATIDIS, G. PITSIOU, TH. KONTAKIOTIS, P. SPYROU

SUMMARY

Patients with end-stage pulmonary and pulmonary vascular disease can now be success-
fully treated by transplantation. The purpose of this study was to investigate the changes in
pulmonary function tests and the cardiopulmonary response to exercise after SL, DL or HLT.

Between 1991-1995, nine patients aged 41.8 = 15 yrs, five with COPD, two with pulmo-
nary hypertension, one with bronchiectasis and one with pulmonary fibrosis, received trans-
plants (5SL, 3DL and 1HL).

Pulmonary function tests, pulmonary hemodynamics and exercise tolerance before- and
3-4 months after transplantation were performed.

After transplantation, pulmonary function tests were improved in all lung recipients ex-
cept in two with underlying PPH. Pi max was reduced pretransplant, slightly improved after
transplantation but remained still reduced. Arterial blood gas values were significantly in-
creased. Right heart cardiac function was improved (mPAP 36.8 = 10 before and 18.3 = 9.4
after transplantation).

Exercise tolerance was markedly increased after transplantation but VO, max remained
still reduced in comparison with predicted normal values. Maximal VO, averaged 27.8 = 6.3
percent and 48.3 = 10.4 percent of predicted max VO, before and after transplantation. There
was no evidence of ventilatory limitation to exercise.

There was an improvement in functional ability as measured from a 6 min walking test
(80.2 = 33 m before and 358 = 68 after) and from the sensation of dyspnea during an incremen-
tal treadmill walking test with self-assessment of dyspnea on Borg's scale.

In conclusion lung transplant recipients had a significant improvement in pulmonary func-
tion, gas exchange and exercise performance.

PNEUMON (1994)31-38

Lung transplantation is considered now as an ac-
ceptable treatment for patients with end-stage pul-
monary and pulmonary vascular disease.

Donor availability is a major practical problem in all
forms of lung transplantation. If the outcome of single

Respiratory Failure Unit, Department of Medicine, Aristotelion
University of Thessalonii. Transplantation Unit Cardiothoracic
Surgery Center N. Greece, GH. "G. Papanikolaou"

lung transplantation procedure is comparable with dou-
ble lung or heart—lung transplantation in certain diseas—
es, then it will allow optimal utilization of scarce donor
organs.

Key words: Transplantation, Respiratory failure, Exercise ability,
COPD, Dyspnea
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Following both single and double lung transplanta—
tion, results of routine pulmonary function tests have
improved markedly'?, but exercise testing constistenly
demonstrated a reduced maximum oxygen uptake (\'/O2
max) in recipients of single and double lung trans-
plants®4,

The purpose of this study was to assess the changes
in respiratory function and exercse capacity in order to
evaluate the improvement in fitness and quality of life
after lung or heart-lung transplantation.

Patients and methods

Between March 1991 and January 1995 nine pa-
tients received heart-lung, single lung and double lung
transplants in the Cardiac Surgery Dpt of our hospital.

Five recipients underwent unilateral (ULT), three bi-
lateral (BLT) and one heart—lung (HLT) transplantation.

In the pretransplant evaluation of our patients were
included measurements such as pulmonary function
assessment, exercise capacity and pulmonary haemo-
dynamics®. The same evaluation was undertaken 3-4
months after transplantation for a better clinical as-
sessment. At the time of this examination patients
were in a rather stable clinical condition; there was no
histological evidence of lung rejection. Their medication
included cyclosporine, azathioprine and prednisone.

Pulmonary Function Tests

Static lung volumes were assessed by the helium
dilution method.

Expiratory flow rates were measured with pneu-
motachography and flow signal was intergrated into
volume. Diffusing capacity for carbon monoxide (DLCO)
was determined by the single breath method (Jaeger
Transferscreen Il). Lung volumes, expiratory flow rates
and DLCO were expressed as percent of normal pre—
dicted®. Arterial blood gas level was measured at su-
pine position.

Maximal inspiratory pressure was measured at FRC
(Pi max) and maximal expiratory pressure at TLC (P,
max). Airway pressure at the mouth was measured
with a pressure transducer when the subject breathed
through a 3-way vaive At FRC the 3-way valve was
turned to obstruct the airway and the subjects were
repeatedly and vigorously urged to make maximal res—
piratory effort. Pressure waves were recorded in Hewl|-
let-Packard 2 channel recorder’.

Exercise Tests

For assessment of exercise tolerance the patients
underwent three consecutive exercise tests with an
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one hour resting interval in between.

1. 6 min walking test?®.

2. Perceived dyspnea treadmil exercise test®. Pa-
tients walked on a horizontal treadmill with loga-
rithmic increase in speed each minute to exhaus—
tion (1.2, 1.8, 2.5, 3.3, 44, 5.9, 80 and 10.8 Km/
h). At the end of each minute patients scored
breathlessness on a 10 cm visual Borg's scale
(dyspnea O: nothing at all, 10: intolerable)'. The
breathlessness score was then plotted against the
distance walked and for each patient the distance
walked at breathlessness score 5 and to exhaus—
tion was derived.

3. Progressive exercise test to exhaustion on a bicy—
cle ergometer (Lobe Groning). Every minute the
work load was increased by 10-15 watts at a
constant pedalling speed until patient’s exhaustion.
Ventilation (Fleisch No 4 pneumotachograph with
a gas pressure transducer), oxygen consumption
(Jaeger O, test) and carbon dioxide production
(cagnograph MK Il Gould Godart) were computed
from mixed expiratory gases. Measurements were
made during the third minute after steady state at
rest and during each complete minute of exercis—
ing up to exhaustion™'.

Pulmonary hemodynamic measurements

Right heart catheterization was performed using a
Swan-Ganz balloon tipped thermodilution pulmonary
catheter. Filing pressures and cardiac output were
measured by standard techniques in the supine position.
Cardiac output, normalised to a cardiac index (Cl) after
calculation of body surface area, was measured by
thermodilution method.

Lung transplant recipients repeated all these func—
tional tests every month after transplantation for the
first 3 months and then every third month.

Statistics

All values are presented as mean = SD. A paired t
test was used for comparison between pretransplant
and postransplant values in each recipient. Differences
were consideral significant if the p value was less than
0.05.

Results

Clinical characteristics of the patients group and
type of transplant procedure are shown in Table 1.
Three of the SLT patients had emphysema, one BOOP
and one pulmonary fibrosis. One of the DLT patient had
pulmonary hypertention, one bronchiectasis and one
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TABLE 1. CHARACTERISTICS OF PATIENTS

Patient Sex Age Diagnosis » Transplant « +
1 M 38 IPF (R) SLT
2 M 20 Emphysema (L) SLT
3 M 56 Emphysema (R) SLT
4 F 56 BOOP (R) SLT
5 M 59 PPH DLT
6 M 50 Emphysema (R) SLT
7 F 45 Bronchiectasis DLT
8 M 25 Emphysema DLT
9 M 28 PPH HLT

« IPF: Idiopathic pulmonary fibrosis
BOOP: Bronchiolitis obliterans organizing pneumonia
PPH:  Primary pulmonary hypertention
~= SLT: Single lung transplantation
DLT: Double lung transplantation
HLT: Heart-lung transplantation
R: Right
L: Left

emphysema. One patient with primary pulmonary hy-
pertention received heart-lung transplant.

The mean age of lung transplant recipients was
41.8 + 15 years.

Patients have been followed up for a mean of 11 *
6 months (range 3-18). For comparison we use the
results obtained after 3-4 months of transplantation.

Pulmonary function and arterial blood gas values
before and after transplantation are shown in Table 2.

After transplantation pulmonary function was im-
proved in all but two (No 5 and 9) patients. These two
had pretransplant normal lung volumes and flows; they
have been transplanted because of primary pulmonary
hypertention. Mild restrictive ventilatory defect are shown
mostly in bilateral lung transplanted patients.

The emphysematous patients who received single
lung transplants had improved the flow rates but had a
persistent moderate obstructive ventilatory defect.

Mean MMPFR increase significantly from 0.96 + 1.09
to 1.73 + 1.24 (22.1 £ 23 percent to 446 + 24
percent predicted), DLCO from 7.3 + 44 to 145 + 5.9
(26.4 + 17 percent to 48.8 + 17.4 percent predicted),
TLC decrease from 6.15 £ 2.7 to 4.05 + 1.7 (975 +
28 percent to 64.1 + 17 percent predicted) and RV
from 25 + 1.1 to 1.6 £ 0.6 (153 + 66 percent to 97
* 45 percent predicted).

Pi max values were slighty reduced before trans—
plantation and demonstrated a slight increase especially
in single lung transplant patients.

All patients improved oxygenation after transplan—
tation. Mean PO, increased significantly from 42.7 +
23 to 736 £ 6.1 and PCO, decreased from 56 + 20
to 42 + 2.7. Cathererization data before and after
transplantation are shown in Table 3. Improvement in
right ventricular function is observed in all lung trans-
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plant recipients, especially in those with puimonary hy -
pertention. Mean sPAP, dPAP and mPAP significantly
decreased while Pw and CO were not statistically
different. Cardiovascular data from progressive maxi-
mum exercise testing before and after transplantation
are shown in Table 4.

All lung transplant recipients improved exercise ca—
pacity. Single lung recipients achieved a moderate in—
crease in minute ventilation by increasing both respira—
tory rate and tital volume (V, V).

Breathing reserve (maximum voluntary ventilation
[l\/lVV]—VE) was adeguate for all patients except one
(No 3) after transplantation and posed no ventilatory
limitation. Also V. max/VC % and V. max/MVV val-
ues were in normal range.

The heart rate at rest after transplantation slighty
decreased, while during exercise it increased in all pa-
tients but without reaching the predicted maximum
heart rate. This posed no cardiac limitation in exercise
performance.

\‘/O2 mas improved significantly postransplant but
was reduced compared with normal predicted values
(48.3 + 104).

It is interesting that in most patients exercise was
terminated because of leg tiredness and fatigue than
from breathlessness.

Functional ability before and after lung transplanta-
tion are shown in Table b.

Marked improvement was seen in total distance
walked in 6 minutes after transplantation in all patients.
All patients performed the six minutes walking test
preoperatively, requiring supplemental oxygen but none
of them postoperatively.

Also the perception of dyspnea during exercise was
markedly reduced as assessed by the increase in dis—
tance walked till dyspnea score 5 and in distance walked
till exhaustion after single, double or heart-iung trans-
plantation.

Discussion

A substantial number of lung transplant procedures
are now feasible™. It is important to select patients
who have the best opportunity for survival and optimal
rehabilitation and quality of life after transplantation.

Single and double lung transplantation procedures
are very attractive as they allow optimal utilisation of
scarce donor organs and permit the transplant survi-
vors to have significant functional improvement.

From our experience of 9 patients, from whom the
five underwent single lung transplantation, three bilat—
eral and one heart-lung transplantation, marked im-
provement in lung function is well documented.

A mild restrictive ventilatory defect is observed
after bilateral lung transplantation while a moderate
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8 obstructive ventilation defect is observed in emphyse-
s ;% matous patients who received single lung transplants.
B o & e Sw o« = | Our data are similar with previous studies'-. Pi
+ : B 3 A : ”: :0! 5 i 8 max was reduped pre'operat.iv.ely probably due to the
q% 0 ¥ ©oc No o i G| @ Iong term cAortlcosterom? administration and to lung hy—
= - 7 perinflation in COPD patients. After lung transplantation,
g an improvement was observed, but was still reduced in
° comparison with normal predicted values. In COPD pa-—
% o - g tients, the mouth pressures improvement was partly
2 88 82 98 o2  w«gl:z due to decrease of hyperinflation after operation.
@ o & ™ SRS - N e 1o yp p
© 3 s In our study the hemodynamic data were improved,
o especially the pulmonary artery systolic pressure, the
o pulmonary artery diastolic pressure and mean PAP.
«© oo é Our observations are similar with those of Kramer
5 88 B2 QF Cow bk 4 et al™® and indicate that after reduction of the right
o = ventricular pressure overload, a sustained improvement
g in both right and left ventricular function occurs.
< Exercise capacity was improved after transplanta—
'; . © o o o ~ oo g tion in all recipients, while maximal oxygen uptake was
gl ©o® &= F& =® =9 2 reduced, compared with normal predicted values. Max -
€ 3 imal minute ventilation at end exercise had not reached
= the estimated maximum voluntary ventilation, an evi-
3 dence of adequate breathing reserve.
© = . . .
g & < i - o - ool 4 Maximal heart rates _at end exercise were stlll_ re-
2l SN = 8- g2 29 < duced compared to their predicted values. This indi-
> © = cates that there were no cardiac limitations of exercise
2 w performance.
i 3 What factors could have limited \'/O2 max after
<ZE T} —_— —— o 8 & oo g lung transplantation?
§ é‘ © < M = < N Foe 2 ﬁ = This may reflect a physiologic effect of the patients
<Z( g preoperative immobility or muscle wasting due to the
e ® use of corticosteoids’®"7.
E < % Pulmonary_ hyperinflation and oxygen deterioration
Ll S 9 oo @ = oo g = _g redticed respiratory musgle strength. o
ol & S ] ung transplant candidates may maintain improved
<ZE © health status if they participate in programs designed
L g to impfove exercise tolerance. -
g " é@ . Pa-tlent_s Whg complete rehqbllltatlon programs typ—
@ g °g 0 o o o~ @ g & ically have pgsfuye phsyghologlc changes, lnc_ludmg in—
Ll & <t creased motivation and improved quality of life®.
g © Cyclosporine has been demostrated to increase
z g human endothelial cell production of endothelin and to
% ~ § cause vasoconstriction and perivascular smooth muscle
N QQ Q0 ©© s, 1 & g E prohferahpn”. An_ {mpalrment in peripheral vasodllgtory
i 8 g capacity in exercising skeletal muscles could contribute
w £ to hypoperfusion and a reduced LA threshold?°.
b i Long-term corticosteroid administered to prevent
ﬁ - 8 rejection could have produced a proximal myopathy in
5 e
% S."? 0 @ o o ™~ — 9 —% _ ourllung trz_msplant recipients. _
218 20 n the single and double lung transplant groups, Mi-
= > > - 2 C\’/ yoshi et al® demonstrated a reduction in VO, max 44.2
% % % % o - E o + 9.2 and 485 *+ 5 percent of predicted maximum
o £ . E QE_ ° E ° g o I Vo, respectlvely. No eyldehce of ventilatory limitation
2le%58 %58 géégéé 455 %é toegermsewasfoundme;thergroup.. . _
ClSls82 3583 E8528588%332 Circulatory. factors that may have limited exercise
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Table 5. FUNCTIONAL ABILITY BEFORE AND AFTER LUNG TRANSPLANTATION

Mean + SEM

Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8 Case 9

Case 1

Data

6 min walk-test (m)

Before
After

+ 33+

80

96
450

110

416

60
340

40 60 72 124 40
340 210 350

350

120
410

358 + 68+

360

Distance walked to

dyspnea score 5 (m)

30 £ 25+«

15
220

20 10 10 25 10 40 60
200 240 270 210 310

220

80

Before
After

230 + 45+

150

250

Distance walked

to exhaustion (m)

Before
After

79 + 44+
403 + 56+

50 45 100 30 90 147 51
310 410 390 350 470

350

50
450

450

450

1994

« p < 0.001
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capacity included anemia and submaximal heart rate®.

Theodore and co?', as well as Sciurba and co??
demonstrate a persistent limitation in maximal exercise
performance after heart-lung transplantation although
the pulmonary function tests have approached nearly
normal values.

Ross and co in their study® demonstrate that the
mechanisms for the reduced VO, max and transition
thresholds after tranplantation include: (1) decondition—
ing (2) chronic anemia (3) submaximal cardiac rate re—
sponse, (4) muscle atrophy, and (5) limitation of pul-
monary vascular capacity.

In our study, the perception of dyspnea during ex—
ercise was markedly reduced in all patients. After trans—
plantation, patients have experienced amelioration of
their symptoms and improvement in their exercise tol—
erance. The perception of respiratory muscle effort
appears to be quantitatively related to the intensity of
the sensation of dyspnea?®.

Breathlessness increased progressively with the level
of ventilation during exercise. Since the respiratory muscle
function did not significantly improved after transplan—
tation, the breathlessness improvement during exercise
is probably due to the decrease in dyspnea index (\'/E
max/MVVx100). The dyspnea index improvement re—
lated to the improvement of lung mechanics.

In conclusion, these results suggest that pulmonary
function tests after lung transplantation are significantly
improved. Although \'/O2 max and exercise capacity
are improved, the mechanisms for the persistent re—
duction in \'/O2 max in comparison with normal predict-
ed values are perhaps multifactorial. Exercise training
may therefore be of considerable value following lung
transplantation.
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avagxomnon

Teview

Mepropiouos tng Ekmveuorikng Pong - Mépog A’

H epunveia rwv Fry-Hyatt kai n Bewpia rou "karappaxtn®

AN. ANOH', MK. MMNEXPAKHZ?

TEPINHWH

O mepIopIo oS TNG EKTTVEUCTIKAG PONAS KATd TNV dIApKEI HIag €VTOVNG EKTTVEUOTIKNG TTPO -
omnaBeiag, cival éva QaivOpHEVO TTOU €XEl CUYKEVTPWOEI TO evOIaPEPOV TTOAAWV €EPEUVNTWIV TIG
TeAeutaies dekaeries. MoAAés peAéres éxouv yivel Héxpl GRPEPA, VIO VA EPUNVEUOOUV Ta @a-
VOHEVA PONG TTOU TTapaTtnpoulvTal Kard Tn didpkeia piag SUVAPIKAG EKTTVONGS Kai éXouv diatu-
nwBei apketég Bewpies mou pe Paon MpwTéTUNA NEIPapaTIKG dedopéva, emxelpouv va TIpo -
oeyyioouv Tn @uaioloyia kai maBoguaioloyia Tou Suvapikol MEPIOPICHOU TNG EKTTVEUCTIKAG
pong.

Ta npwra mepdpara éyivav ané tous D. Fry? kai R. Hyatt® To 1958 kai n eppnveia Twv
EUPNPATWYV OTNPIXTNKE OTNV CUUTTIETN TWV AEPOPOPWY 0dWV KaTd Tn Biain exrmmvon.

To 1967 ekppaoTnkav oxeddv Tautéxpova dlo vées Bewpies: O "KarappdakTng” n avriota-
on "rdmou Starling" ané Tous S. Permutt kai ouv.? kai Ta "onpcia iowv méoewv" (equal pres-
sure points - EP.P.) arré toug P.T. Macklem ka1 guv..

Apyotepa (1977) o1 S. Dawson kait W. Elliot?* epéapuooav Tis glyxpoves apxég Tng udpau-
AIKAG, TTou avagépovTal TNV TaXUTNTA HETAd0ONS KUPATOS, YIA VA €PUNVENGOUV TO QAIVOHE -
VO TOU MEPIOPIGHOU TNG PONG KATA Tn dIAPKEIA TN DUVAMIKAS EKTTVONG.

ZKOTT6§ auTAG TG epyaaciag mou dnpocictetal oe 0o pépn €ival va TTaPOUGIAC El GUVOTTTIKA
OAeg TiG Mapamavw Bewpies oe xpovikn dradoxn Kal va emonpdavel Ta KoIva onpeia Kai Tig
dlagopég petTail Tous, KABWS Kail Th onpacia Tng (UGCIOAOYIKAG TOUG €QAPHOYNG.

NNEYMON (1994)39-46

I. Bagikn évvold Tou TIEpIOPITHOU TNG EKTTVEUOTIKAS
pong. H mpwrn eppnveia ané toug D. Fry kai P. Hyatt

oyko (V), pe Tautdxpovn PETPNON QUTWYV TWV HEVE—
Bwv. Amd TNV Kartaypadpn TS Pong (VE) €vavTl Tou
6ykou (V) e Xprion TTVEUHOTAXOYPADOU Kal OTTIPOUE-

Or Fry =% kai Hyatt*® Atav ol mpwTol mou Je meipa- TPoU avTioToIXa, KaTd TN SIAPKEI EKTTVEUOTIKWV TIPO—

MOTIKES peAETeG oe avBpwmoug, amédeiav TNy oxéan
TTOU UMTApXEl avapesa otnv Siamveudoviky Tieon (P
+p), TNV €EKMVEUTTIKA pon (VE) Kal TOV TIVEUUOVIKO

'Qvéooeo Kapdioxepoupyikd Kévrpo.
*EpyaoTnpio Mepapartikig Guaioloyiag MavemaoTnuiou ABnviv..

omaBeyv amd To €mimeSo TNG OAKAS TTVEUHOVIKAS
XwpnTikdTNTAg (TLC) 0To €emimedo Tou urmoAemouevou
oykou (RV) kai pe SlagdopeTikol Pabuol mpooméBeleg,
eNNPONoav o KAAOOIKES KAUTTUAES porig—OyKou TTou
¢paivovTal oto oxfiua 1p.

2TO OXAMUO QUTO N KAuTUAN 3 avTIoToIxel oTn pé—
YIoTn SUVATH EKTIVEUTTIKA TTpoomdbela, n KaumuAn 2
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VE (L/sec.)
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VE (L/sec.)

T T T1T°71

0 5 10 15 20 25 30 35 40

Ptp (emH50)

[

Zxnpa 1. (o) KapmoAeg Siamveudovikig mieang (P + p) porig (V). foou dykou, oe Tpeig SiadopeTikols mveupovikolg dykous (I, Il ka

. (B) KaumiAeg oykou (V) - porg (V)
(A6 Fry?, Tpomoroinuévo).

avTIOTOIXEl o€ PETPIA Kal N KAuMUAN 1 o€ OXeTIKA
MIKPI) EKTTVEUCTIK) TTpoamdbela.

H Tautéxpovn kaTaypadr] Kal TNG SIATVEUHOVIKNAS
mieons (P +p) HE TNV TEXVIKI TOU OICOPAYEIOU UTTAA—
Aoviou, emétpeye TOv OXNUATIOUO TWY KAUTTUAWY TTie—
ONG—PONG TTOU avTIOToIXOUV T€ SIadopeTIKoUg TTVeU—
MovikoUg OYyKOUug, TIG ovopaloueveg "KauTIUAeg Trie—
ong—pong ioou éykou" (isovolume pressure — flow cu-
rves) mou ¢aivovtal oto oxAua Ta. £To oxAua autd
N kauroAn Il avTioToixel g€ uPnAG Tveupovikd OyKo
(mepfmou TLC), n KoumUAn Il g€ pérpio TVEUHOVIKO
ovko (rmepirou FRC) kai n kapmuAn | ge xopunAod mveu—
povikd oyko (mepimou RV). K&6e kaumuAn Tou oxfiua-
T0G¢ la, mpoépxetal amd peydAo apilBud peTpAoewv
SIOTTVEUIOVIKAG THEONS Kal PORG, TTOU éylvav o€ du—
oloAoyikoUg avBpwIToug Kal aTov iSiIo TAVToTE VKO,
aAAd pe SladopeTikol Babpol ekmveuoTIKES TTPOOTIA-
Beleq.

Aeiktng Tou PBaBpol TNg eKTVEUaTIKAS TTPOCTIA—
Belag eivar n i TNG P +p mou o€ kKEBe KaPMUAN éxel
Mia oxeTiké peydAn SiakUpavan. ‘Etol mapatnpodvTal
Ta €€ng oTo oxNua la:

1. Ze dykoug mepimou TLC (kapmUAn lil) k&Be augn-
on TG SIAMVEUOVIKAG THEONS KATA TNV EKTTVOR aKo—

o) 0€ Tpeig diadopeTikoy Pabuol exmveuaTikés mpoamnddeies (1, 2 kar 3).

AouBeital mdvToTe amé avdnan Tng eKTTVEUTTIKAS PONS.
‘OAa Ta onueia dnAadh Tng kaumuAng il eivar avodiké
Kal oTapaToUuv OoTo onueio A, Tépav Tou oTToiou n
avénon ™ P + p eival adlvaTtn via Tov OUYKeKPIévo
OYyKo?®,

2. O1 kapmUAeg 1l kai | Tou avTioToIXoUV O€ Xaun-—
AOTeEpOUG TTVEUPOVIKOUG OYKOUS XapakTnpilovTal amd
plateau. Aut6 onuaivel 611 o€ oXeTIKA XaunAoug TTveu—
MOVIKOUG GYKOUG UTTAPXE! [HIA OPIAKH TIUA €KTTVEUTTIKNAG
pong (VEmax) TTou eival adlvarov va EemepaaBei mapd
TO yeyovog 0TI n P + p augdvel onuavTikd. Ta onueia
SnAadn B kai C avadépovTal 0€ TUYKEKPIIEVOUG GYKOUS
Kal ekdppdlouv pIa opIaKkn TIUA Pong (VEmax) TTOU Ka—
BopiCetal amd pnxaviopolg aveEdpTnTous amd Tnv
mepairépw avénon g P + p?°s.

Kar evi ol kaumUAeg Tou oxuarog la peletolv
TNV OX€O0n TNG EKTIVEUCTIKAG TIPOOTIABEINg Tpog TNy
mapayoépevn por) o€ SIapopeTIKoUS OYKOUS, Ol KOUTTU—
Aeg Tou oxfuatog 1B avadépovral o€ TPES KaTa—
vpadég porig—OyKou, TTOU AVTIOTOIXOUV O€ EKTTVEU—
OTIKEG TIPOOTIABEIES SIAPOPETIKAG évTaans (KAWTUAn
3: éVToVN EKTIVEUOTIK TTPOCTIABEIq, KaumuAn 2: ué-
Tpia, KapmmoAn 1: Ama exmvory). ZTo idlo oxAua (1)
eival Suvath n amekovion Kal Twv TPIWY SIapopeETI-
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Kwv oykwv |, Il kar ll mou peAemiBnkav oto Sidypapua
Ta kai Tou evromifovTal oTov 0pilovTio GEova dykou
Tou diaypdupatos 1B. To oxriua 1P mepiéxel emiong
TIS TTOAU onuavTIkés mapatnpioeg Twy Fry kar Hyatt
TTou guvoyilovTal oTa €&ng onueia:

1. € oxeTKG XaunAoug dykoug yia k&Be T dykou
UTTapXEl JIa JeyioTn TiuA porg Tou eival adivaTov va
augnBel mepaiTépw, pe omoladToTe aUgnon TNG exk—
TTVEUOTIKAS TTpoaTdBeiag. Daivetar SnAadr oto oxi-
pua 1B, om oe oOyko Il n addnon TnNg eKMVeEUCTIKAS
mpootdBeiag (amd TNV KoumuAn 1 oTnv KaumuAn 2
Kai 3) eival Suvatdv va akohouBeital amd avgnon g
EKTIVEUOTIKNG pong adoul n por| B, éxel mepiBwpia av-
§nong Méxpl To onpeio B, oxi duwg mépav autol o0
Kar av auénBei n ekmveuoTikr TpooTéBeia.

2. To ¢avépevo autd ToU TTEPIOPIOHOU TNG €K—
TIVEUCTIKNAG PONG €ival eVTOVOTEPO O€ XAUNAOTEPOUS
OyKoUG OTToU éva Koo anueio C peyioTng ekmmveuoTi—
KNG pONg avTIGTOIXEN KAl OTI TPEIS SIODOPETIKAS EVTATTS
EKTTVEUOTIKEG TIPOCTTAOEIEG. Ta KATIOVTA SNAASH OKé-
AN Twv KapmUAWY porig-dykou, Tou SiaypdupaTos 1P
yivovTal kKovd yia XapnAouUg dyKoug, OTTou 1 eKTTVEeU—
OTIK por| ayideveTal kar Sev eival SuvaTdv va auin-
Bel pe meparépw mpoomdBeia.

3. AvtiBeta, oe ugnAolg dykoug kaBe avinon Tng
EKTTVEUOTIKAG TTPOCTIABEINg GUVEMTAYETAI KAl AVTIOTOIKN
augnan TNng ekmveuaTikig pong (dykog lll, onueia A,
A, kai A). ‘Ontwg éxel AoN avagepBei, n opioBérnon
NG pong ge uynAolg oykoug (onueio A) yivetar amod
aduvauio mepairépw auinong TNG EKTTVEUCTIKIAS TTPO—
omdbeiag.

H epunveia mou édwaoe o Fry? oTig mapamdvw ma-
patnproelg, Pacifetal atn Betypnon 6T o aepodoPOI
odoi aupmepidépovTal cav CUPTTIECIHOI EAACTIKO! ayw—
yol, mou n SIGUETPOG TOUS HEIVETAI HE TNV Hewan
e SiatolwaTikig meons. OpieTar wg SiaToixwHa—-
TIKA TTieon N Sladopd TG eVSAUAIKNAS amd TNV Tepi—
padAAouca mieon oludwva pe Tov TUMo AP = P - PO
omou AP: diaToixwpdTKe Tiean, P: evSauAikn mrieon kau
PO: mepiBdAAouca mieon.

H oxéon Tng aktivag R, evdg deSopévou TuiuaTog
aepaywyou, Je TNV SIATOIXWHATIKA TTieon armeikovie—
Tal oTO oXAUa 2.

270 OoxfMa auto oaiveralr 6Ti n avénon tTng AP
ouvodeleTal, amd giypoeiSols oXAUaToS augnon Tng
oxéang R/Rm o6mou R eivar n axTiva kai Rm n péyion
akTiva Tou aepaywyou. Mabnuatik ékdppaon Tng
oxéong autig SideTal ard Tov TUMO:

B exmveuaT. (K . AP)
R = R [a + eKnveuo(T. K . AP):I

174

‘Onou a: oTaBepd mou kabopilel Tnv kAion Tng
KaUTTUANG Kai

K: oTaBepd mou opiletal wg "BpoyxioAir compli-
ance".

MNa mepadatikd éAeyxo Twv avwTépw, o D. Fry?

41
1T
R/Rm 05
- Rm [ exmveuoT. (K . AP) ]1/4
N a + ekmveuoT. (K . AP)
T —T
_26 0 +20 +460
AP {cmH,0)

Zxnpa 2. Karaypadn tng oxéong R/Rm, 6rou R eival n axTiva
Kal Rm n peyiotn akTiva Tou aepaywyou, évavTi Tng SIaTow—
paTikng mrieaong AP. (Amd Fry?, Tpomomoinuévo).

xpnoigomoinoe tnv Sidradn opydvwy Tou oxAUATOS 3,
TTOU PJEAETA TNV pof Héow eAAoTIKOU aywyou Kai €m—
PePaiwoe OTI N peiwon TNG SIATOIXWUATIKAG TTiEonS
ouvendyeTal pelwaon TG akTivag Tou aywyou ouufa—
T ME TN oX€on Tou axAuaTOS 2.

< pon Gdarog

Zxnpa 3. AidTadn opyavwv yia pJeAéTn Tng pors Héow eAaoTI-
KoU aywyou, S = eAaoTiKOG CUUMETINOG aywyog, P, xai P
evOaUAIKEG TETEIS OTA ONuEia X, kar X, avTioToia.

2

P =P, - P, = nTwon nfeong katd pikog Tou aywyou Tou pe—
TpaTal amd Tov kataypadéa A.
AP = SlaToIXWPATIKA TTiEon oTO oneio X, Tou HETPpa-
Tal amd Tov kataypadéa B.
Sy = aUpiyya mou pubuiel TNV AP
Q = por) Tou petpdarar and Tov kataypadpéa C.
Ch = 8dAapog puBuIfopevng teongs.
(Amé Fry2?, Tpomomonuévo).
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Il. H Bewpia Tou "karappdkTn® N avrioTtaong "10-
mou Starling”

H Bewpia authy SiaTumwBnke 10 1967 amd Toug
Pride ka1 ouv.® ol omoiol empPePaiwoav Ta eupruaTa
Twy Fry kai Hyatt®” kai yia Tnv eppnveia Toug diatu-
nmwoav TV Bewpia Tou "kaTappdkTn" i avtioTaong
"rirou Starling". O1 Pride kai ouv.® xpnoiomoinoav
v SIaTagn opydvwy Tou oxnUaTog 4 yia ouyxpovn
kataypadn TG kKuweAidikig mieang (Palv) kar Tng €k—
TIVEUO TIKAG PONG \'/E o€ emakpiPuig kabBopilduevoug Sia—
POPETIKOUG TIVEUUOVIKOUG OYKOUG.

Txnpa 4. AIGypaupa TNG TeEpapaTikig ouokeuns Twv Pride kai
ouv.b.
(1) ©dhauog ouvdedepévog pe emaTopio (Ao) péoa amd To
omoio avarvéel o eEeTalouevog.
(2) AioSog TTPOg TOV TVEUHOTAXOYPAdO, TTou eAéyxeTal amd
™ Parfida A.
(3) Afod0g TPog To OTHPOETPO TTou eAéyxeTal amd Tn Pai—
pida B.
(4) MeTpnTig Tieons.
(5) YS&pauAiké pavopeTpo.
(6) Papdog tou pubpitel Tnv mieon Siavoigng Tng ParBidog A.
(7) Alak6TITNG TTOU €AEYXEl TOV OYKO TOU OTIPOUETPOU.
(8) MveupoTtaxoypddog.

Katd Tnv ekTéAeon Tou TeEpduaTog, o egeTalope—
VOG O€ eTTad HE TO EMOTOMIO, APXIKA AVATTVEEl HETW
TOU TTVEUMOTOXOYPAdoU, HE avoikT Tnv PoABida A
Kal kKAeloti TNV PaApida B. Itnv ouvéxeia exTeAel
Babid eioTrvon Kai TTpiv TNV évapén Tng exTvorg, KA&i-
vel n PaApidSa A kai avoiyel n PaApida B. ‘ETol o
EKTTVEONEVOS OYKOG OSNYEITAl TTPOG TO CTIPOMETPO,
HéXPIS 6TOU O KWOWVAG Tou OTPOUETpoU éANBel o€
emadn pe To SlakoTTn. MOAig cupPel auto, KAeivel
amoTopa n BaABida B kai éTol o€ éva OUYKEKPINEVO
OYKO SIOKOTITETAI N EKTTVEUCTIKA Por), VW) CUVEXITeTal
N exTVeuoTIKA TIpooTiaBeia amévavT amod KAeIoTéG BaA—
pidec.

Epdoov Sev umdpxel pory, n mieon agTov BaAapo
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(1) eivar fon pe TNV Palv kai petpdral amd To pavOouE—
Tpo (5). H al&non Tng exmveuoTIKAG TTpoaTdBeias cu—
voSdeteTal amd avinon Tng Palv kai 6Tav ¢pBdoel oe
pia opiopévn Tiur Tou kaBopileTar amé TN Béon NG
paPSou (6) Tou pavépeTpou, emTpémel TNV SiGvoiEn
™S PaABidag A. ‘ETol To dtopo ohokAnpuwver TAéov
TNV eKTTvor uéow TOU TIVEUpoVoTaxoypadou. H miean
oTov BaAapo udAis mpiv Ty Siavoign Tng PaApidog,
KaTaypdadeTal évavTl TNG PorS auéows HeTd TV Sié—
voign g PaApidas. Metakivnon Tng 8éong Tou SiaKd—
nTn (7) ToU OTTPOMETPOU CUVETTAVETAl Kal aVTIOTOIXN
LETAROAR TOU OYKOU OTOV OTToio yivovTal Ol HETPN-
oeic mieong-pors. ‘ETar eivar duvatr n kataypadn
KAUTTUANG P - VE o€ kK@Be TIu Oykou petagu TLC kau
RV. Oi Pride ka1 ouv.® peAétnoav pe tnv Siatagn auth
TpeIg SIOPOPETIKEG OHASES avOpWITWY: PUTIOAOYIKOUSG
kal TTaBoAoyikoug pe avaoTpéwiun (Godua) i poviun
(Tveupovikd eudionua) amdédpagn Twy aepaywywy.

Ta oyfuata b kar 6 avadépovTal 0€ KAUTUAES
THleang—porg TToU TIPOEKUWAV KATA TIG WETPATEIG TWV
ouyypadéwy.

V, L/sec.)

ap! AP (cmH,o0)
Exnpa 5. Ol guvexOpEVeS YPOHUES avTIOTOIXoUY O€ KapTUuAes P
= VE ge duaiohoyikod avBpwrio pe VC 5,2L. O SIOKEKOMEVES
ypaupés avTigToixodv o€ KaumuAeg P - Vo€ aogbevn pe po—
vipn amodpain Twy aepaywywyv. ‘Olol ol Oykol exppalovTal
oe AiTpa mévw an6 Tov P, V. (Amé Pride kai ouv.®, Tpomortomn-
Hévo)

Ta yevikd ouurmepdouata Twy cuyypadpéwy ou-
vouwiCovTal wg €gAg:

1. H oxéon P - VE, mpiv emTeuxBei n Vmax eival
TAVTA KAPTTUAOYPaMLN.

2. Ye ¢puaiohoyiKa dtopa kal via XapnAoug Tveu-
HOVIKOUG OYKOUG, UTTAPXE! pia JéyioTn pon VEmax Tou
Sev umopei va EemepacBel 6oo ki av augnBel n odn-
yoc miiean AP. Aev oupPaivel To iSlo o€ upnAoulg Trveu-
povikoUg dykoug, 6rTou augnon Tng odnyou tieons odnyel



PNEUVION Number 1, Vol. 7, January — December 1994

\}E (L/sec.)

APt AP (cmH,0)

Zxnpa 6. KaumiAeg P - VE o€ aogBuaTikd aoBeviy ge dyko 0,21
Karw amd Tnv TLC. H guvexdpevn ypaupn avTioToixel oe ué-
TPNON TTPIV Kal N SIAKEKOPEVN PHETA aTTd TTAPOEUTHO, TTOU TTPO—
KAfBnKe pe peTaxoAivn. (Ao Pride kai ouv.®, Tpomomoinuévo)

o€ algnon Tng eKTVeUoTIKAG pors. H odnydg trieon yia
TNV por] Tou aépa KATad TNV exmvon eival n diadpopd
AP petadl kupelidikAg Palv kai Tng mieong ato oToMA
(Pm), énhadry AP = Palv - Pm.

3. AoBeveig pe ooPapn améppain Twv aepayw-
YWV TTApousiafouv TTEPIoPIoHS TNG EKTTVEUCTIKAG POFS
o€ 0Ao To MAGTOg TNg VC, akdua Kal o€ oAl uyn-
AoUg TTveupovIKoUg GyKoug.

4. H mieon omnv omoia emtuyxdverar n VEmax,
Snhadh n AP' peiovetal 6oo mAnoidloupe Tov RV.

Or ouyypadeis yia va epunveloouv TIS OXETEIS
EKTTVEUOTIKIG pong, Tieong Kai 6yKou, Xxpnaihotoinoav
OTOUG aepaywyols To HOVTEAO TNG avTioTaong "Tu-
mou Starling" (Zx. 7)%'° mou Aén eixe epappoadel otnv
MeAETN TNG TTVEUNOVIKAG KukAodopiag® .

210 oxfua 7 To e€fwTepkd TAaioio mapioTd To
Bwpakikd ToiXwpa, N eAaoTIK odaipa TIg KUPeAiSe,
EVW O AEPAYWYOI AVTIOTOIKOUV € 2 AKAUMTOUG ayw-
yous (a) kai (B) mou cuvSéovTarl peTal Toug pe éva
MIKPO oupméoiyo aywyo (y). EmmAéov ol aepaywyol
Xwpilovtal o€ 2 TuAuata S kai D. To TuAua S apxiCel
ApéoWS META TIG KUWENISES Kal amoTeAeTal amd Tov
éva dkaumTo aywyd (a) Kai Tov PIKPO OUPTETIHo
aywyoé (y), evw To TuAMa D amoTeAeitar amd Tov
aAAo draumTo aywyod (B) Kal EMKOIVWVEN JE TOV ATHO—-
odaipiké aépa (Pm).

O pikpdg oupméoipog aywyds (y) Bewpeitar 6T
éxel AenTd ToiXWHATA Kal prropel va kAeioe étav n
mepiPdAAouca Tiieon eival peyaAlTtepn améd Tnv ev-
SaUAIK, evly Trapapével avoikTog 6Tav n evSauAikn
mieon eival yeyaAdtepn amd v mepiPaAlouca. H mie-
0N OTO €CWTEPKO TOU TETPAYWVOU TAQICIOU QvVTI-
aToixel oTnv umeCwkoTikn (Ppl) mou Bewpeital 6TI Te—
piB&AAel opoidpopda dAo To cloTnua. Emiong opoio-
Hopdn katavour Bewpeital 611 éxel kai n Palv.
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Ppl Zupméoipog

aywyog

¥ ———B +—

k a

2xnpa 7. Epappoyr Tng avTioTaong "tumou Starling" oTto ava-
TVeUoTIKG oUoTNUA.

Ppl: YneCwkoTKA TTiean

Palv: KuweAidikry mieon

P EvéauAikr mieon oto oupméoipo aywyé.
Pd: EvéauAik mieon otnv apxf Tou Tuuatog D
Pm: Mieon oto oTépa = arpocdaipikh Tiean

(@), (B): Axaurror aywyoi

(y): Mikpbg gupméaipog aywydg

Tuipa S0 Aywyodg (a) + aywyog (y)
Tunua D Aywyog (B)
(A6 Pride kai ouv.®, TpoTTOTTOINUEVO)

H Ppl eival mévTa pikpdTepn amd tnv Palv katd pia
TIUN fon Ye TNV EAACTIKA TTiEon emavagopds Twv Tveu—
povwy Pel. loxtel dnAadr n oxéon Palv - Ppl = Pel.
MNvwpiCoupe 6TI g€ K&Be oTABEPO TIVEUUOVIKO OYyKO
avTioToIXel kal pia oTabepr) Pel. Emopévwg kdBe au-
gnon Tng Palv katd tnv Sidpkeia Tng ekmvong (oe
oTabepd mavta Oyko) cuvodeleTal amd TTapGAANAn
av&non Tng Ppl, epdoov n peTadu toug Siadopd (Pel)
eival oTaBepr). H mieon oto oTéupa eivar ion pe v
aTtuoodalpiki TMou Bewpeitar OTI eivar undév.

‘Onwg mpoavagépbnke, n odnyog miean AP yia
TNV eKTTVEUTTIKA poh eival ion pe Palv - Pm. ‘Otav Palv
- Pm = 0, n pon eivar adbvarn. ‘Otav n Palv au§nbei
madvw amd To Pundév mpokunTel por| Trou auidvel, 600
augdvel n Palv. ZToug aepaywyous katd tnv Sidpkela
TNG EKTTVONG TTAPATNPETAI TTWON TNS €VOAUAIKNAG TTie—
ong amod TIG KUYEAISEG TTPOg To OTOMA €8 aITiog Twv
avTigTacewyv pors. ‘Etol n evéauhikn ieon (P ) oTov
ouuméaipo aywyo, eival pikpdTepn amd Tnv Palv. Akoua
MIKpOTEPN €ival n evSaulAikh Tiean Pd, apéowg petd
Tov oupméciyo aywyod, oTtnv apxf Tou Tuuarog D.
Mopd TNV mTWOoN TiEonS, 0 CUUTMETIUOG aywyodg TTe—
papéver avoikTog, epooov n Tieon P eivar peyaliTe-
pn amd v mepipaAiouca Ppl. ‘ETol n odnydg mieon
yia To TuAPa S eival ion pe Palv - Pd kai n 0dnyodg
mieon yia To TpARa D ion pe Pd - Pm. Kdrtw amd autég
TIG OUVONKeg (SnA. N oUykAeiong Tou aepaywyou) n
oényog miean AP 6Aou Tou cuoTriuatog eval Palv -
Pm, mou eivai ion pe v Palv edp’” 6ocov Pm = Patuo-
odaipikil = undév. H pon VE €gapTdTal amd TIG oAIkég
avTioTaoelg aupdwva pe TNy egiowon V, = Palv R, +
R;) 6mou R, ka1 R, o1 avTioTdoeig porg Twy TUNHATWY
S ka1 D avTioToixa.
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Augavopevn KaTa TNV SIGPKEIA TNG EKTTVONS N 0dn—-
yog mieon AP, ¢6dvel pa opiak T AP' yia Tnv
omoia n evéauAikr mieon P oTov gupméoo aywyo
yivetar ion pe TNV mepiBaAlouca Ppl kai n petadl Toug
Siadopd &nA. n SiaToixwHaTIKA THieon undeviletal. Amod
TO onueio autd Kal PeTd, kGBe augnon Tng Ppl odnyel
o€ oTévwan Tou aepaywyou (0xI TAApN olykAeion)
Me Tov oxnuaTtiopd piag oTeviig SidSou, ToU AuTOo-—
puBuICeTal e TéToIO TPOTTO WOTE N evSAUAIKY Tiieon
apéows TpIv Tov aywyod (y) va eivar ion pe v Ppl,
evlw apéows PeTd va eival ion pe Tnv Pd. Twpa mAéov
n oényog Tieon via To TuAMa S eival ion pe Palv - Ppl.
ExatépwBev Tou aywyou (y) umdpyel pia mTwon mie—
ong ion pe Ppl - Pd. K&atw amé ouvOrkeg pepikig
oUykAeiong Tou aepaywyou, odnydg TTieong Tou ou-
oTAMaTog, 6ev prmopel va eival mAéov n Palv - Rm
aAAd n Palv - Ppl mou eivai n odnydg miiean Tou Tur-
parog S. Eival yvwoT6 611, n Palv - PplicoUtal pe tnv
Pel mou eivai oTaBepr| yia Sedopévo mveupovikd dyko.
Eddoov n odnyodg mieon (Palv - Ppl) kai o1 avTioTACEIS
R, Tou TpAuaTog S eival otaBepég yia dedopévo dyko
Kal n pon Tou icouTtal pe Palv - Ppl/R, eivai oTaBepn
Kai avTioToIxel pe Vomax. Z0ppwva Se pe TNV apxn
NG Ouvéxelag, n pof ota TUAKA S kai D eival Tauto-
ONMN. 2UPTTIEPACHATIKA, T€ OUvOrKeS OUYKA€IONS Tou
aepaywyou, 600 kal av auénBei n Palv - Pm pe mv
alinon TNG eKTVEUCTIKAG TIPooTdBelag, n VEmax Sev
urmopei va auénBei edpdaov n odnyodg miean Sev eival
mAéov n Palv - Pm mou au&dvetrar aAAd n Palv - Ppl
TToU eival oTaBepr) yia TO CUYKEKPIEVO OYKO Kal IcouTal
pe tnv Pel. Ev mpokepévw n alénon tng eKTTVEUTTIKIAG
mpoomdBeiag augdaver ek mapaiAiriou tnv Palv kai Ppl,
SlatnpwvTag otabepn TNV peTagu Toug Siagopd (Palv
- Ppl). Mnxavikd avdAoyo autou Tou ¢paivouévou eival
n avtiotaon "tumou Starling” (Zx. 8).

Zxnpa 8. AvTioTaon "tumou Starling”. EGv P, >P, >P, oényog
nieon Tou ouoTAUATOS eival N Siadopd P, - P, kai k&GBe adgnon
g P, 1 peiwon g P_ mpokaAei avgnon Tng pong. Edv P, >P,
> P_ 0énydg mieon Tou guaTnuaTog eivai n Siadopd P, - P, xai
n pory

a) eivar avegaptnTn amé TNV Sladopa P, - P,

B) Sev autdvel amd omoiadnmoTe mapdAAnAn avgnon Tng P, kai

P

>
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H adénon tng ekmveuoTikAg TpooTdBeiag augdvel
TNV mTwon mieong Ppl - Pd exatépwBev Tou aywyou
(V) xwpic autd PéPaia va ermpedlel v por. H Ppl -
Pd mapopoidleTal pe To Upog Tou "KaTApPAkTn" Tou
oxAuaTog 9.

Palv’ |53
< E”Z
‘ ............ \‘\1
i
i
l
Palv I}e E
[

¥

Pm=0

Zxnpa 9. AlGdypappa Tou "kKaTappdkTn" gToug aepaywyous. H
0odnyog Tiean TToU TIPOKAAEI TNV \'/Emax eival n Palv - Ppl. K&Be
avdnon Tng eKTVEUTTIKNG TTpoamdBelag auidvel ek mapaAAnAou
Vv Palv kai Ppl eviy Sev emnpedla v pory. Auidvel povo To
Uwog Tou "katappdktn" amd Ppl - Pd ge Ppl' - Pd.

AvVOaAUTIKOTEPN TIPOCEYYION TNG TIEPIOXAS TOU Hi—
KpoU ouuméaiyou aywyou (y) odnyel oTnv mapaTtripn-—
on o1 n SiaToIXWuaTiki mieon P +m tou 1coUTal pe P
- Ppl, maipvel Tnv opiaki TR P +m' éTtav epdavifeTal
To paivopevo TnNg oUYKAEIoNg Tou aepaywyou. Opiakn
ouvOnkn vyia Tnv oUykA€ion Tou aywyou (y) €var n
oxéon P = Ppl 6nhadn P +m' = 0. Autd 1oxlel oTav
TA TOIXWHUATO TOU CUUMETIUOU aywyoUu oUTe Pon-
Bouv, oUTe avTioTékovTal gTnV oUykAeion'?,

‘OTav 6uwWSg ol PUOIKES ISI6GTNTES TWV TOIXWHATWY
umreloépyovTal Kal auTég otnv Slaudpdwaon TS Tol-
XWHATIKAG 100ppoTtriag, N P +m' éxel SiadopeTikh TIUA
a6 undév kai eival BeTik éTav Ta TolXWUATA Pon-
Bolv kal apvnTIKA 6TAv TA TOIKWUATA AvTIOTEKOVTOl
oTnv ouykAeion. Emopévwg n auénuévn tipn g P + m'
Seixvel augnuévn Tdon TWv aepaywywy yia agUykAe—
on, evl N Peiwpévn TIUA To avTiBeTo.

2Tnv edappoyn Tng avtioTaong "turou Starling”
OTO AVATIVEUCTIKO oloTnua (ZX. 7) pévo pia pikpn
TTepiox Tou aywyou eival CUUTTIETIUN. Z€ GUOIKEG TUV —



PNEUMON Number 1, Vol. 7, January - December 1994

Brikeg OUWS oI aepaywyoi €ival CUUMETILOl O€ Peya—
AUTepn éKTOON, OTTOTE TO ONuEio 6TTOU N SIATOIXWHO—
Tk Tieon P+ m e§iowvetar pe Vv opiak P+ m'
kaBopier TNV TEPIOXN TNG TUyKAEIONS Kal SIcipel Toug
aepaywyous oe TuApata S kar D. Ze aepaywyolg
GUCIOAOVIKWY aTOPWY Kal Yo TIVEUHOVIKOUS AYKOUG
OxX1 TTOAU xapnAodg, KATApPAKTNG avanTUoOETAl e~
T80 TPOXEIOG Kal TUNUATIKWY Bpoyxwy '35,

H Gewpia Tou "kaTappdktn" 1§ avrioTaong "tdmou
Starling" exdppdletal amd TG akOAoubBeg pabnuaTikég
OXETEIS:

H pon oTo Tprpa S Sidetai amé v etiowon V, =
Palv - P /R, (1).

Tautdypovn nmpdoBean kai adaipean ¢ Ppl oTov
apiBunt Tng e€icwang (1) odnyel oe:

: (Palv - Ppl) - (P, - Ppl) Pel -P +m

Ve = R, "R

S

(2)
S

epooov omwg éxel AéN avadepBel Palv - Ppl = Pel
kai P - Ppl = P +m.

H por) oto TuNua D Sidetar amd tnv eSiocwon VE =
Pd - Pm/R, (3) kai 1co0Tal pe T por oTo TUAMA S,
SnAadr;

~Pd-Pm Pel-P +m
£ R - R

D S
AvTioToIXQ N HeYIOTN eKTIVEUTTIKA Por) (VEmax) Si-
Sdetal and TN oxéon;
~Pd'"-Pm Pel-P +m'
HE R R,

o

\Y

(4)

(5)

omou Rd' eivar n evSauAiki tieon oTnv apxf Tou
TuAMaTog D kai P + m' n SiaToixwpartikh Tieon Tou
OuuTTéTIHOU aywyou dTav SnuioupynBei KaTappdkTng.
H V.max emmuyxdvetar éTav n odnyodg mieon AP =
Palv - Pm ¢Bdoe Tnv opiakr TR AP'. Emopévwg n
MIKpOTEPN 0ényodg mieon oTnv omoia avamTiooeTal
KaTappdkTng eival n AP

‘Otav n AP eivar akpiBuws ion pe v AP' n mrtwon
mleong KaTd prikog Tou TuApartog S eivar ion e Pel - P
+ m' Kal N TTWon meong Kartd PRKog Tou TuRuatog D
eival ion pe Pd' - Pm. Aut) akpiPlig TNV OTiyu oTov
katappdkTn Sev undpxel mTwaon mieons. ‘ETor n oAKKA
nTwon meong oTo oUaTnua, SnAadn n AP' eivar

AP' = (Pel - P + m") + (Pd' - Pm) (6)

Anoé Tig eglcwaoelg (5) kal (8) mpokuTTEl OTI:

AP = (Pel - P + m') (1 + R /R,) (7)

H onuacia tng egiowong (7) eivai 0TI exppdaler Tnv
oplakr) Tifeon AP' oe oxéon pe Tnv eAaoTikA Tieon
emavapopas Twv TVEUOVWY, TIS avTIOTACES Por|S
KaBWs Kal TIg GUOIKESG ISIOTNTEG TWVY TOIXWHATWY TWV
AEPAYWYWV.

‘Otav n AP audnBei mavw amd v opiaky AP
TOTE N} OAIKI TITWON THEGNG TOU CUCTAUATOS Sev elval
ion pe TNV TIPA TToU SideTan amd Tnv €&icwon (6), aAAd
augavel kaTd pia TIUA iOn pe TNV TTWOnN Tieong oTo
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karappdkTn (P, - P ). Emopévwg n adgnon Tng ekmveu—
oTIKAG MpoaTaBeiag petd Tnv emiTeudn Tng V,max (Sn-
Aadny avénon g AP mavw armd v AP') mpokaAel
Movo avgnon TNg MTWONG TTiEons oTov KaTappdkT (P
- P,). evy n pon) mapapével otaBepr). Auti n oxéon
daiveTal ypadpikd oto oxAua 10.

V_ max

-

KAion =

)
+
X0

@
o

s e s s e o et e et e s

B
h]

AP

Zxnpa 10. AP—\‘/E OX€0N, O€ TIVEUHOVIKO HOVTEAD OUYKEKPIUE—
vou Oykou (oTaBepr Pel). (Amo Pride kai ouv.8, Tpomoronuévo).

ATo TIg €€iowoelg (5) kai (6) mpokUrTel emiong OTI:
AP =V, (R, +Ry) =V, =AP( ) (8)

Emax

Emax

s + Ry

Ermopévwg n oxéon P - VE Méxpi va emTeuxBei n
VEmax efval YPpOpuIKA Kal n kKAion Tng euBeiag eivar 1/
R, + R, onwg ¢aivetar oto axriua 10.

To povTtélo Tou oxAuatog 10 amoTeleiTar amod
évav aywyo. Edv To povTéAo eival TTOAUTUNUATIKO, JE
SladopeTkég TiuéS P +m' ge kdBe Turua, n oxéon AP
- VE, Sev eival ypapuiki aAAG KapmuAoypaupn (akéua
Kal av n oxéon KaBe TUAUATOS XWPITTA EvVal YPOupI-
Kn). Autd odeietal aTo 6TI N avénon g AP akoAou-
Beital amod peyiot pory o€ Siddopa TUAPATA SiIadoxi-
K&, Tipiv akéua emTeuxBei N ouvoAKr VEmax oAoKAA-
pou Tou cuoTAUATOG. AuTh emTuyXdaveTal 6Tav n AP
auénBei TOCO WOTE va TIPOKAAETEl KATAPPAKTN KAl
OTO TUAMO HE TNV XaunAdTepn P +m'. Me Bdon Ta
Tapamdvw, n mpoéwpen eupavion TNg VEmax TTou TTa—
paATNPETal OTA AMOPPOKTKA oUvopoua, SnAadn n
MEIWPEVN TIUA VEmax yla éva ouyKekpiuévo dyko, eival
npodavég amd Tnv egiowon (b) 6T umopel va ogpeie—
Tan

a. o€ peiwon Tng Pel (kai emopévwg avénon g com—
pliance)

p. oe avgénon g P +m’

y. o€ augnon s R..

ZnuavTik mapatipnon €dw eivai Tl oI avTIoTA-
oeig Tou TuAparog D (Ry) dev emnpedlouv Tnv VEmax.
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O1 ouyypageis umoompi€av 611 e aoBeveig e
armodpadn TWV AepAywWYWwY o KUPIOG TTApAYOoVTaS TTe—
piopiopol Tng V max eivar:

1. Ta pev TNV avaoTpéyiun anédppadn Twy aepa—
ywywyv (dobua) aténon g P +m' mmou odeileTal Ku-
piwg aTov audnuévo TOVO Twv AWV MUKWV VWV TWY
Bpoyxwyv, evy n alénon Twv RS Sev eival onuavTikn.

2. Na &€ TV pn avaoTpéyiun amddpagn Twy ae—
paywywv, (mveupoviké epdionua) n adgnon Twv R
Kal n peiwon tng Pel xwpig 1&iaitepn avénon Tng P +m'.
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Limitation of the Expiratory Flow - Part 1
Fry-Hyatt's approach and the "waterfall" theory

A. ANTHI", P. BEHRAKIS?

SUMIMARY

The limitation of the expiratory flow during a particularly forced expiratory effort is a
phenomenon which has caught the attention of many researchers over the last decades. To
date many studies have attempted to interpret the flow phenomena which are observed
during forced expiration and many theories have been proposed based on original experi-
mental data, involving the physiology and pathophysiology of serious limitation of the expir-
atory flow.

The first experiments were perfomed by D. Fry? and R. Hyatt® in 1958 and the interpreta-
tion of their findings was based on the compression of the airways, during forced expiration.

In 1967 two new theories appeared simultaneously: The "waterfall" or "Starling type'
resistance by S. Permutt et al® and "equal pressure points" (E.P.P.) by P.T. Macklem et al'®.

Later (1977) S. Dawson and W. Elliot used modern hydraulic principles based on wave
frequency to interpret the phenomenon of limited flow during forced expiration.

The aim of the present study, which is published in two parts, is to briefly present all the
above theories in chronological order, to discover differences and similarities between them

and also to stress the importance of their physiological application.

PNEUMON (1994)47-53

l. Meaning of expiratory flow limitation. First approach
by D.Fry and P. Hyatt

Fry'™ and Hyatt®® were the first to prove, in ex-
perimental studies in humans, the existence of a rela-
tionship between transpuimonary pressure (P + p), ex—
piratory flow (VE) and pulmonary volume (V), using a
pneumotachograph and spirometer during expiration from
the level of total lung capacity (TLC) to the level of

'Onassis Cardiosurgery Center
*Experimental Physiology Laboratory, Athens University.

residual volume (RV) and with various degrees of effort
the classical curve was taken as shown in figure 1b. In
this figure curve 3 represents maximum expiratory ef-
fort, curve 2 represents medium and curve 1 repre—
sents relatively mild expiratory effort.

The simultaneous recording of transpulmonary pres—
sure (P + p) by oesophageal technique, permitted pres—
sure—flow curves to be drawn which represent differ—
ent lung volumes (isovolume pressure - flow curves),
seen in Figure 1a. In this Figure curve lll corresponds to
high lung volume (approximately TLC), I medium lung
volume (approximately FRC) and curve | low lung vol-
ume (approximately RV). Each curve in Figure 1a comes
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Figure 1. (a) Curves of intrapulmonary pressure (P + p) flow (VE), equal volume, in three different lung volumes (I, Il and Ill). (b) Volume

(V) = flow (V)

from a large number of measurements of P +p pressure
and flow in normal humans, always in the same volume
but at different degrees of expiratory effort.

The value for P +p is an index of the degree of
expiratory effort which, in each curve has a relatively
high degree of variation. Thus, in diagram 1a, the fol-
lowing are observed:

1. In TLC volume (curve lll), each increase in P +p
pressure during expiration is always followed by an
increase in expiratory flow. That is, all points in curve Il
rise and stop at point A after which the increase of P
+p is impossible for this particular volume?®.

2. Curves Il and I which correspond to lower lung
volumes are characterised by a plateau. This means
that at relatively low lung volumes there are maximum
expiratory flow values (VEmax) which are impossible to
be overcome, despite the fact that P +p significantly
increases. Points B and C refer to particular volumes
and represent maximum flow values (VEmax) which are
subject to mechanisms other than the rise in P +p2®

Whereas the curves in figure 1a study the relation—
ship between expiratory effort and the resultant flow
at different volumes, the curves in figure 1b refer to 3
flow-volume recordings, which represent expiratory
effort at different levels of effort (curve 3 forced ex-

o) curves in three different levels of expiratory effort (1, 2 and 3). (From Fry?, modified).

piratory effort, curve 2 medium and curve 1 mild ex-
piration). In the same figure (1b) 3 different volumes I,
Il and Il are shown which we studied in figure 1a and
which can be found in the horizontal volume axis of
figure 1b. Figures 1b also includes the very important
observations of Fry and Hyatt which can be summa-
rised by the following points;

1. For each value in relatively low volumes there is
a maximum flow value which cannot be increased by
any expiratory effort. It can be seen therefore in figure
1b that the rise in expiratory effort in volume Il (from
curve 1 to curve 2 and 3) may be followed by a rise
in expiratory flow since flow B, is limited by point B
and cannot rise above this, whatever the intensity of
the expiratory effort.

2. This phenomenon of limitation of the expiratory
flow is more marked in lower volumes, where a com-
mon point C of greatest expiratory flow corresponds
to three different levels of expiratory effort. The de-
scending limb of the flow-volume curves in figure 1b
are common in low volumes where the expiratory flow
is trapped and is unable to rise with subsequent effort.

3. Respectively, in high volumes each increase in
expiratory effort results in a subsequent rise in expira—
tory flow (volume Ill, points A, A, and A). As already
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mentioned, the borderine-offlow-in-high-volumes (point
A) is established by the inability of further expiratory
effort.

The interpretation given by Fry? to the above ob-
servations, is based on the theory that the airways
behave like collapsible elastic conductors, whose di—
ameters are reduced by decrease in transmural pres—
sure. Transmural pressure is defined as the difference
between intraluminal and surrounding pressure accord-
ing to the equation TP = IP - SP, where TP: transmural
pressure, IP: intraluminal pressure and SP: surrounding
pressure.

The relationship between radius R of a given sec—
tion of airway and transmural pressure is shown in
figure 2.

R/Rm 05 4

expiratory (K . TP) ]
a + expiratory (K . TP) 1/4

20 0 -;Z) 4-6(7

TP (cmH,0)

Figure 2. Recording of the relationship R/Rm where R is the
radius and BRm the maximum radius of the airway against trans—
mural pressure TP. (From Fry?2, modified).

In this figure the rise in TP is accompanied by a
sigmoid shaped rise in the relationship between R/Rm
where R is the radius and Rm the greatest aiwray
radius. This relationship is expressed mathematically by
the following equation:

B expiratory (K . TP) 41/4
- nm |:a + expiratory (K . TP)

Where constant a defines the tilt of the curve and

constant K defines "bronchiolar compliance".

As an experimental control of the above, D. Fry?
used the arrangement of apparatus shown in figure 3,
to study the flow through elastic conductors and con-
firmed that the fall in wall pressure results in reduction
of the connector’s radius according to the relationship
shown in figure 2.
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Figure 3. Arrangement of apparatus to study flow through elas-
tic arways, S = Elastic collapsible conductor, P, and P, intralu-
minal pressure at points X, and X, respectively.
P =P, - P, = pressure fall along the airway measured by indi-
cator A.
TP, = Transmural pressure at point X, measured by
indicator B.
Sy = Syringe regulating TP ..
Q = Flow recorded by indicator C.
Ch = Chamber of regulated pressure.
(From Fry?, modified).

Il. The "waterfall" theory or "Starling type resistance"

In 1967 Pride et al® confirmed the findings of Fry
and Hyatt®’” and proposed the "waterfall" theory or
Starling type resistance. Pride et al® used the arrange-—
ment of apparatus in figure 4 as a contemporary re-
cording of alveolar pressure (Palv) and expiratory flow
VE in various specifically established pulmonary vol-
umes.

During the course of the experiment, the subject
firstly breaths through a mouthpiece into a pneumota-
chograph with valve A open and valve B closed. Then
a deep breath is taken and before expiration begins
valve A is closed and valve B opened. Thus the next
volume is led to the spirometer untill the spirometer bell
comes into contact with the switch (7). As soon as
this occurs, value B is closed abruptly and thus the
expiratory effort continues with closed valves.

Since there is no flow, pressure in chamber (1) is
equal to the Palv and is measured by the manometer
(5). The increase in expiratory effort is accompanied by
increase in Palv and when it reaches a certain level
established by the position of the manometer's indica-
tor (6), valve A is allowed to open. Thus, the subject
completes expiration through the pneumotachoraph.
Pressure in the chamber, immediately before the valve
opens, is recorded against flow immediately after the
valve is opened. Change in the position of the spirom-
eter switch (7) follows, which represents change of
volume from which pressure/flow measurements are
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Figure 4. Diagram of experimental apparatus used by Pride et al®.

(1) Chamber connected to mouthpiece (Ao) through which subject
breaths.

(2) Passage towards pneumonotachograph controlled by valve A.

(3) Passage towards spirometer controlled by valve B.

(4) Pressure recorder.

(5) Hydraulic manometer.

(6) Rod controlling pressure of valve A.

(7) Switch controlling volume of spirometer.

(8) Pneumotachograph.

taken. In this way a P - VE curvwe can be recorded for
each volume value between TLC and RV. NB. Pride et
al® studied three different groups of subjects with this
method: normal, pathological with reversible (asthma)
or permanent (pulmonary emphysema) obstruction of
the airways.

Figures 5 and 6 refer to pressure—flow curves re-
corded by the authors.

The authors' conclusions can be summarised as fol-
lows:

VE (L/sec.)

TP

TP (cmH,0)

Figure 5. Solid lines represent curves P - VE in a normal individ—
ual with VC 5,2L. Broken lines represent curves P - V_ in
patients with permanent airway blockage. All volumes are ex-
pressed in litres above PV. (From Pride et al®, modified)
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\./E {L/sec.)

e — i ———

TP TP (cmH,0)

Figure 6. Curves P - \'/E in asthmatic patients with volume 0,2L
below TLC. The solid line represents before and broken line after
spasm, induced by metacholine. (From Pride et al®, modified)

1. The relationship between P - V_ before V,max is
reached, is always curvilinear.

2. In normal individuals, at low lung volumes, there
is a maximum flow VEmax which cannot be surpassed
whatever the level of the TP pressure. This is not
observed in higher lung volumes, where increase in
driving pressure leads to increase in expiratory flow.
The driving pressure for the flow of air during expira-
tion is the difference TP between alveolar (Palv) and
pressure at the mouth (Pm), that is TP = Palv - Pm.

3. Patients with serious airway obstruction have
limited expiratory flow all along VC, even at very high
lung volumes.

4. The pressure at which VEmax is reached, i.e. TP',
decreases as RV is approached.

In order to interpret the relationship between expir—
atory flow, pressure and volume, the authors used the
"Starling type resistance" model (Fig. 7)%'° which had
already been used in studies of pulmonary circulation®'".

In figure 7 the external frame represents the tho-
racic wall, the elastic sphere the alveoli and the air-
ways are represented by two rigid conductors (a) and
(b), which are interconnected with a small collapsible
conductor (c). In addition, the airways are divided into
sections S and D. Section S begins immediately after
the alveoli and consists of a rigid conductor (a) and a
small collapsible conductor (c), while section D consists
of the other rigid conductor (b) and communicates with
atmospheric air (Rm).

The small collapsible conductor (c) has thin walls
and is able to close when the surrounding pressure is
greater than the intraluminal and open when the intra-
luminal pressure is greater than the surrounding pres-
sure. Pressure on the inside of the square frame repre-



PNEUMON Number 1, Vol. 7, January - December 1994

Ppl Collapsible

conductor

—a Ny ——p
ANAANA—

Palv P, pg Pm

Figure 7. Application of "Starling type" resistance to respiratory
system.

Ppl: Pleural pressure

Palv: Alveolar plessure

P Intraluminal pressure in collapsible conductor

Pd: Intraluminal pressure at the beginning of section D
Pm: Pressure at the mouth = atmospheric pressure
(a), (B):  Rigid conductors

(y): Small collapsible conductor

Section S: Conductor (a) + conductor (y)
Section D: Conductor (B)
(From Pride et al®, modified)

sents the pleural pressure (Ppl) which is believed to
surround the whole system equally. Paly is also be-
lieved to be evenly distributed.

Ppl is always smaller than the Palv by one value
equal to the elastic recoil pressure of the lung. Pel, ie.
Palv - Ppl = Pel. We know that each stable lung
volume corresponds to a stable Pel. Thus, every in-
crease in Palv during expiration (at a stable volume) is
accompanied by a parallel rise in Ppl, provided that the
difference (Pel) is stable. Pressure at the mouth is equal
to atmospheric, which is given as zero.

As mentioned previously, the driving pressure WP
for expiratory flow is equal to Palv - Pm. When Palv -
Pm = O flow is impossible. When Palv rises above O,
flow increases at the same rate as Palv. A fall in
intraluminal pressure is observed in airways during ex-
piration from the alveoli towards the mouth due to
flow resistance. Thus, intraluminal pressure (P) in the
collapsible conductor, is lower than Palv. Furthermore,
intraluminal pressure Pd is even lower just after the
collapsible conductor, at the beginning of section D.
Despite the fall in pressure the collapsible conductor
remains open, since pressure, P_is greater than sur-
rounding pressure Ppl. Hence, the driving pressure for
section S is equal to Palv - Pd and the driving pressure
for section D is equal to Pd - Pm. Under these condi-
tions of unobsteucted airway, the driving pressure (TP)
of the entire system is Palv - Pm, which is equal to
Palv provided Pm = P atmospheric = 0. Flow \'/E de-
pends upon total resistance according to the equation
V. = Palv (R + R,) where R and R, represent flow
resistance in sections S and D respectively.

Driving pressure TP increases during expiration and
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reaches a limit value TP' at which intraluminal pressure
P_ in the collapsible conductor becomes equal to the
surrounding Ppl and the difference between them (ie.
transmural pressure) is zero. From this point onwards,
any increase in Ppl leads to narrowing of the airways
(not complete closure) and the formation of a narrow,
self-regulating passage, where intraluminal pressure just
before the conductor (c) is equal to the Ppl, and imme-
diately after the conductor is equal to the Pd. At this
point, the driving pressure for Section S is equal to Palv
- Ppl. On either side of the conductor (c) there is a
drop in pressure equal to Ppl - Pd. Under conditions of
partial closure of the conductor, driving pressure can no
longer be Palv - Pm but Palv - Ppl, which is the driving
pressure of section S. As known, Palv - Ppl is equal to
Pel which is stable for a given lung volume. If the
driving pressure (Palv - Ppl) and the resistance R in
section S is stable for a given volume, then the flow
which is equivalent to Palv - Ppl/R; is also stable and
corresponds to Vmax. According to the principle of
continuity, flow in sections S and D is identical. In
summary, under obstructive conditions, however Palv -
Pm may rise by the increase in expiratory effort, VEmax
cannot rise since the driving pressure is no longer Palv
- Pm rising, but Palv - Ppl, which is stable for a given
volume and is equivalent to Pel. The increase in expir—
atory effort rises in parallel to Palv - Ppl keeping a
steady difference between them (Palv - Ppl). A me-
chanical analogue of this phenomenon is the "Starling
type resistance" (Fig. 8). The increase in expiratory
effort increases the fall in pressure Ppl - Pd on both
sides of the conductor (c) without influencing the flow.
Ppl - Pd is likened to the height of the "waterfall" in
figure 9.

More detailed examination of the small collapsible
conductor (c) leads to the observation that the wall
pressure P + m, equivalent to P, - Ppl, reaches upper
limit value P + m' when the phenomenon of airway

Figure 8. "Starling type" resistance. If P, > P > P, system
driving pressure is the difference between P, - P_and each rise
in P or fall P_induces a rise in flow. If P, >P, > P, the system
driving P is the difference between P, - P, and flow,

a) is independent from the difference between P,-P,

b) does not rise from any parallel rise in P, and P,.



Pal%u\\;e
Pel =TI ,

f

Pm=0

Figure 9. Diagram of "waterfall" in the airways. Driving pressure
which induces V. _ is Palv - Ppl. Each rise in expiratory effort
raises Palv and Ppl in parallel but does not affect flow. Only the
height of the waterfall is raised from Ppl - Pd to Ppl' - Pd.

closure occurs. Maximum conditions for the closure of
the conductor (c) is the relationship P, = Ppl, that is P
+m' = 0. This applies when the walls of the collapsible
conductor neither aid nor oppose the closure'.

However, when the natural properties of the walls
return to normal, R + m' has a value other than O and
is positive when the walls favour closure and negative
when the walls oppose it. Thus, the increased value of
P + m' indicates an increasing tendency for constric—
tion, whereas a reduced value indicates the opposite.

In the application of "Starling type" resistance in the
airway system (Fig. 7) only a small area of the con-
ductor is collapsible. Under normal conditions, the air—
ways are collapsible to a greater extent, hence the
point where wall pressure P + m equals upper limit P +
m' establishes the area of constriction and divides the
airways into sections S and D. In the airways of normal
individuals and in not very low lung volumes, a water—
fall develops between the trachea and bronchi'3-'®.

The "waterfall" theory or "Starling type" resistance
can be expressed by the following mathematical equa—
tions:

Flow in section S is represented by the equation VE
= Palv - P /R (1). Simultaneous addition and subtrac—
tion of Ppl in the numerator in equation (1) leads to:

v, - (Palv - Ppl)r; (P_- Ppl) _ Pel —RP M 9

S S
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provided, as already mentioned, Palv - Ppl = Pel
and P, - Ppl = P + m. Flow in section D is represented
by the equation V, = Pd - Pm/R; (3) and is equivalent
to the flow in section S, that is:

’ Pd-Pm Pel-P+m
R )

D RS
reprectively, the greatest expiratory flow (VEmax)
is represented by the equation:
: Pd'-Pm Pel-P +m'
VEmax = R = R

D

(5)
S

where Rd' is the intraluminal pressure at the begin—
ning of section D and P + m' is the transmural pressure
of the collapsible conductor, when a waterfall is creat-
ed. V.max is reached when the driving pressure TP =
Palv - Pm reaches the upper limit value TP'. Thus the
lowest driving pressure at which a waterfall is formed,
is TP".

When TP is equal to the TP', then the pressure loss
along section S is equal to Pel - P + m' and the fall in
pressure along section D is equal to Pd' - Pm. At this
particular moment, there is no fall in pressure in the
waterfall. So, the total fall in pressure in the system,
that is TP', is:

TP' = (Pel - P + m") + (Pd' - Pm) (6)

From equations (5) and (6) the following can be
extracted:

TP' = (Pel - P + m') (1 + R,/R) (7)

The significance of equation (7) is in that it ex-
presses the upper limit pressure TP' in relationship to
elastic lung recoil pressure, flow resistance and natural
properties of the walls of the airways.

When the TP rises above the upper limit TP' the
total fall in system pressure is not equal to the value
given by equation (6), but increases in value equivalent
to the fall in waterfall pressure (P - P)). Thus, the
increase in expiratory effort after V,max is achieved
(that is increase in TP above TP') causes only an in-
crease in waterfall pressure reduction (P_ - P), while
flow remains stable. This relationship is graphically illus—
trated in Fig. 10.

From equations (5) and (6) it can be seenthat:

¥ : ; 1

TP =V, (R; +R)=V = DP (ﬁ) (8)

Thus the relationship P -V, before Vmax is achieved
is linear and the tilt of the line is 1/R; + R,. as seen is
figure 10.

The model in figure 10 consists of a conductor. If
the model is multisectional, with various values for P +
m' in each section, then the relationship TP - VE, is not
linear but curvilinear (even if the relationship for each
section is linear). This is due to the fact that the rise in
TP is successively followed by maximum flow in var-
jous sections, even before the total system VEmax is

Emax
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VEmax ’_ ___________

elevation =

TP* TP

Figure 10. TP—\‘/E relationship, in lung model of specific volume
(stable Pel). (from Pride et al®, modified).

reached. This is reached when the TP rises so that a
waterfall is created even in the section with the low-
est P + m'. Bearing in mind the above, the early ap-
pearance of VEmax seen in obstructive syndromes, that
is low VEmax for a particular volume, using equation (5)
could be obviously due to the following:

a. Fall in Pel (and thus a rise in compliance)

b. Rise n P + m'

c. Rise in R,

A significant observation is that the resistance from
section D (R;) does not affect VEmax.

The authors proposed that, in patients with ob-—
struction of the airways:

1. In reversible obstruction of the airways (asthma),
the main limiting factor for VEmax is arise in P +m',
which is chiefly due to increased tone of the smooth
bronchial muscle fibres, whereas the rise in R is not
significant.

2. In non-reversible obstruction of the airways (pul—
monary emphysema) the main limiting factor for VEmax
is the rise in R and the fall in Pel, with no particular rise
inP +m'.
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OorteoAuoeis mAeupwv O€éiou nuiBwpakiou
Kal €UPUONUATIKES KUOTEIS AUPW

FNANNAKAKH A", KOZMAZ E.!, MIXAHAIAHE 3T.", SABBA 2.2, KOKKA EZ2, MAPKOIMOYAOZ K23,

MOAYXPONOIOYAQOZ BA'

loTopiko

AvSpag nAikiag 42 etwv, kamviotig 40 PPY, em-
mAooTIABwWTHS, Upousg 1.58 m kai Bdpoug 46 kg elocd—
YeTal 0TNV KAIVIKA yia Siepelvnon BuwpakikoU aAyoug
6e€1d. To aToukG avapvnoTIKG Tou elval eAelBepo,
aro &€ TO OIKOYeVEIakd I0TOPIKO avadépeTal OTI pia
avnyid Tou (Képn Tou adeAdou Tou) TTaaxel amd Ku—
oTIKA fvwon.

Mapouca vooog

To Bwpakikd aAyog evrtomiCeTal 0To S€ki6 NUIBw—
pdkio, éxel apxioer amo dietiag (1991), eivar ouvexég,
PUBIo, xwpis TAEUPITIKO XapakTipa, emdevoUuevo
TTPOOSEUTIKG Kal Tov €xel avaykdael va mpoohdpel
1S1aiTepn oTdon cwuatog (avTalyikr okoAiwon). Aap—
pavel avaAynTik& kat' emikAnov pe pérpia avakoUdi—
on. Ao SiuAvou €xel emmpoaTedel 0T CUPTTWMOTO—
Aoyia kar eAadpd Suorvoia oTnv KOTTWON.

YmoPAnBnke ge akTivoAoyikd éheyxo Blpaxka To
1991 (Ex. 1) kar Tnv dvoign Tou 1993, 3 ufveg mpiv
v eicaywyn Tou (EK. 2), kaBwg emiong kai o€ ago-
VIKf} Topoypadia Bwpaxka (Eik. 3).

Aev avadépel AAAn véoo, eumipeta emeiooddia,
Prixa, amoxpepywn, aiOTITUCT), OISNUOTA OPUPLIV, OVO—
pesia, anwAeia Papoug, apBpalyieg, SuooupikaG evo-
XANuaTa, KolAiakd aAyn.

KAivikn e§étaon

Emokomnon: 'ATopo 10Xv0, katapepAnuévo, ue
avTaAyiKf okoAiwaon (kAion owuarog mpog Ta Segid).

Mveupovoloyikd Tuiua Noookopeiou "A. OAGuvyk", Aabo-
Aoyoavaropikd EpyacTipio Noook. "A. OAéuvyk", *Owpako-
xeipoupyikd Tpripa Noook. "Mamadnunrpiou”

Eikéva 1. AkTivoypadia Bwpaoka 1o Aekéuppio 1991.

MANKTPOSOKTUAIQ, LETPIA, SIAXUTN, OMAAN Kal avwduvn
Si16ykwon &e&lov paoTou e Aeukd olidio oTn cuaTol—
Xn OnAn.

Enikpouon: Ymepoadng mveupovikdg fxog Siaxi-—
TWG.

WnAdonon: AAyog otnv triean Se&iol mAayiou Bw—
POKIKOU TOIXWHATOS 0N Héan Kal omioBia paoXaAiaia
VPO,

Akpodaon: Melwpévo avanveuoTiké wibupioua Sia—
XUTWG.

ZwTikd onueia: Al 125/70, ©=36.7°C, >¢ueig
85/min, Avarvoég 20/min.

EpyaoTtnpiakég éAeyxog

Ht 44%, Aeuka 7300 (MN=59%, N=28%, M=7.,56%,
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Eikova 2. AkTivoypadia Bwpaka 3 prveg amd mpiv TNV €00-
ywyn Tou aoBevous.

H=2.5%), PLT 380.10°% TKE 31, levikrj olpwv K.¢.,
Taky. 87 mg%, Oupia 30 mg%, Kpearvivn 1.3mg%,
oupik6 080 3.6 mg%, xoAepuBpivn 0.8 mg%, ALP 83
u/l, S=GOT 18 u/l, S-GPT 11 u/I, yGT 25 u/I, Aeu-
KwpoTa 7.9 gr%, aApoupives 4.3 gr%, CK 77 u/l, LDH
172 u/l, Na 142 mEq/l, K 5.2 mEq/l, oAx6 Ca 9.2
mg%, P 3.9 mg%. xp. Quick 13"/12". HbSAg (-),
68vn pwodardan 12 u/l, mpooTaTkd KAGoua 6 u/l
Aépia apTnpiakol aiiatog (o€ npepia, aTov aépa Sw-
patiou): PO, 71 mmHg, PCO, 39 mmHg, pH 744,
HCO3 26.3 mmol/L.

Aeiroupyikds éleyxog avarmveuoTikol: FEV, 2.36 1
(76% mpoPA.), FVC 3.33 1 (91%), FEV /FVC 71%,
FEF ., 1.57 /5 (51%), ITGV 3.76 | (125%), RV 2.26
1 (128%), RV/TLC 39.5%, D,CO 32% mpoPA., D ,CO/
VA 42% mipoPA., Mantoux 8 mm., KuttapoAoyiki €§e-
Taon MTUEAWV (-).

AkTIVOoypagia Bwpaka

OoTeoAuTIKEG aAAoIbTEIG TWY oMo Oy TOEWY NG
4ng, 5ng, 6ng kar 7ng mAeupdg Sedid. AemToToIXWHA-
TIKol KUOTIKOI oxnuaTiopol (bullag) kai oToug 2 Tvel-
poves aAAd kupiwg Segid. TxoAiwan Bwpakikig poipag
omovSUAIKAG oThANS. Yrepdidraon mveupovwy (Ek. 4).

Alagopikh d1ayvwoTIKNA

1. HwaowvdédiAo Kokkiwpa.
Ymép Tng Sidyvwaong: ooTikA PAAGRN, umepSidTaon,
AerroupyiKé ammodpakTikd alvSpopo.
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Eikova 3. YroAoyioTki Topoypadia Bwpaka omou eival eudpa-
veig ol eupuonuaTtikég KUOTE.

Eéva 4. AcTivoypadia Bwpaxa ecddou.

Katd Tng Siéyvwong: | GUMHETOXN TTEPITTOTEPWY
NG HIOG TTAEUPWV, N TTANKTPOSAKTUAIC.

2. KuoTikA ivwon.

Yrép TN SIAYVWONG: OIKOYEVEIAKS IGTOPIKO, UTTO—
Aemépevn cwuaTkh avamnTugn, bullae, TANKTpO-
SakTUA, urepdidTaon + amodpakTikd aivépopo.
Katd Tng Sidlyvwang: ooTeoAUaelg, amouaia 1070~
pikoU Aopwéewv, nAKia.

3. Bullous epgpuonua armé éAlenpn al-avtiBpuwivng.
Yriép Tng Sidyvwong: urmepdidTaar, amodpakTIKd
oUvEpOpO, Helwpévn SIaXUTIKA IKavoTnTa, NAKIA.
Kata g Siayvwong: ooTeoAUOEIS.
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MoAAamAoUv puéAwpa.

Ymép NG SIGYVWOoNG: OOTIK CUUUETOXN.

Kara mg Sidyvwong: nAkia, umepdidTaon, armo-
dPAKTIKO TUVSEPOHO, HEIWPEVN SIaXUTIKN IKavVOTN—
Ta, bullae, TKE.

Bpoyxoyevng KapKkivog Je 0OTIKES HETATTATEI.
Ymép tg Sidyvwong: KATVIOUA, 00TEOAUTEIS.
Katd tng Sidyvwong: éAhenpn ameikoviong palag
oe a/a kal CT Bwpaka, dieThg Topeia.

>apkwpa TAeupwv (00TEOTAPKWUA).

Ymép g Sidyvwaong: NAKIA, 00TIKA TUUMETOXH.
Katd g Sidyvwong: Sietng mopeia, puaioAoyikn
oAK. dwodaTdon Kal aoPEéCTIo, O CUXVES Ol
00TeoPAOOTIKEG PAGPeg, aouvhABng evrtoémaon ol
TTA€Upég, uttepdIdTaon, amodpakTIKOG guvSpouo,
peiwon Sidxuong.

MetdoTaon oce mAeupés amé GAAN mpwTomaln
€0Tia eKTOg Tou TTVeUuova.

Yrép tTng Sidyvwong: a/a Bwpaka.

Katé tng Sidyvwaong: amoucia cupnTwuaToAoyiag
amd TIETTIKG, OUPOTIOINTIKG, YEVVNTIKO oUOTNUA,
Sletig TTopeia, umepdIATAON, ATOPPAKTIKO oUV-—
Spojo.

MeagoBnAiwpa.

Ymép g SIdyvwaong: TOTTKI CUUHETOX urte{wKO—
Ta.

Katd tng Sidyvwaong: amouaia TAEUPITIKAG TUAAO—
VNS, éAAepn éxBeang oe apiavTo, Bpadeia eEéNign.

MNpotevépevn diayvwoTikn peBodoloyia

~ oo s

o]

10.

11

CT Bwpaka: MoANaTAég peyANeg eupuonuaTIKEG
KUoTEIg duodw, 1I6iwg oTa Avw Kail €T TTVEUUOVI—
K& media. MeooBwpdkio elelBepo. YmelwKoTIKES
KOIAOTNTES eAelBepeg (Ek. 3).

ZmvBnpoypddnua okeAeTol pe y—camera: auén-
Mévn ¢dépTion oTa omiobia TOEa TwWv TTAEUpWV
45,6 kal 7.

CT dvw-kdTw KolAiag kal omoBormepiTtovaikou
XWPOoU: Xwpig eupruaTa.

Bpoyxookoémnon: xwpis evéookomkd euprpaTa.
KutTapoAoyiki €€étaon BpoyXIKWwV ekkpioewv (-).
Oupa yia Aeukwua Bence-Jones (-).

. Hhexmpoddpnon Aeukwpdtwyv: EANepn povokAw—

VIKAG auénong. 'Hma avénon Twv a, Kal y-odaipi-
VWV,

. EmioTpwon oe mAakdki mepipepikol aiiaTos: K.g.
. Muehoypappa: pueAds KuTTapoPpIOng, oelpés K.¢.,

KAT@ TOTOUG TapaTnEolvTal 00TEOKAAOTES TTOU
ouvnBwg amavTolvTal o€ veorTAaaies.
al-avTiBpuyivn opol: 221 mg/dl (x.¢.).

. AlayvwoTKA BWPOKOTOWN HE eKTour THNUATWY

TTAeUpwv, umeCWKOTA Kal TIVEUROVIKOU TTapeyyU—
paTos. H ioToAoyikr e§étaon €deige dinbnon urol-
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12.
13.

14.
15.
16.

TTeCWKOTIKAS Moipag TTveupoviKoU TapeyXupaTog (Eik.
5), umeCwkoéTa (EK. 6), TAEUpWY Kal TIPOOKEIE—
VWV HoAokwy Hopiwv (EK. 7) armd kakdénbeg ved-
mAdopa pe emBnAidpopdous xapakTipes. Me Paon
Ta popdoAoyikd kai iIoToXNUKG Sedopéva, udi-
oTarar mPOPANUa diadopikig SIAyvwaong PETAgU
ad€eVOoKAPKIVWHATOG Tou TvVeUova (TmpwTomadoug
 HeTaoTATIKOU) Kai embnAiokoU TUMTOU pecobn-—
AwpaTos. H ammown diayvwaoTikoU panel pegobn-
ANWPATOG oUVNYOPOUCE UTTEP TOU ASEVOKAPKIVLI—
MaTog.

Oupohoyikf €&étaon: (-)

PSA (Prostate Specific Antigen): 1.35 ng/ml (k..
TINéG €wg 4)

MaoToypadia (Guow): (-)

Biowia okAnpiag &e€iol paocTou: (-)
laoTtpookormon: (=)

Eikéva 5. ZwAnvodobnAwdelg kapkivwpuaTwoeg BAGRES ge Trveu—
MOVIKO TTOPEYXUHA Kal TTPOOKEIIEVO TTEPICTTAGYXVIO TTETAAO UTTE-
CwkoéTa (HEX 100).

Eikova 6. lMepitovo méralo umeCwkoTa: Siakpivetal n SokiSw—
ong SIATadn KapKIVWHATWOWY KUTTApwy (HEx40).
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Exova 7. Kapkivwpatwéng 8nBnon Tepaxiou mAeupds kai ou-—
vodog Ivwdng avTidpaaon.

17. KoAovookénnon: (-)
18. OPA €&étaon (yia oeAoydvoug adéveg): (-)
19. KAvikry €€étaon via omiho 1 pehdvwpa: (=)

TeAikn didyvwon

Amé Tnv maBoAoyoavarouikn e€étaon SiamoToU-
Tal OTI TPOKEITAl VIO adevoKapkivwpa KaAAg Kar ué—
ong diagopotroinang pe Sidnon mAeupwy, umrewkoTa
Kal Tveupovikod mapeyXupaTtos. O popdoAovikol kKai
ICTOXNMIKOI XCPOKTAPES TOU KAPKIVIWMATOS OTTWE KAl O
evoelexns KAIVIKOG Kal epyaaTnpiokdg EAeyxog Sev
mpoadiopifouv v mpwTomnadr] ecTia. Me Pdon Ta
BiBAIoypadikd SeSopéva n véoog KaTaTAoTETAl OTNY
KaTtnyopia Twv kapkivwy amd ayvwaoTtn mpwTrormadn
€0Tia. H mopoucsia Twv eupuonuaTiKov KUCTEWY Sev
amed66n o vooo autr| Kabwg HaAAov TTPOKerTal yia
ouvimapén kapkivou Kai ISloraboulg bullous mveupovi—
KNG vooou.

Zuzntnon

O kapkivog amé dyvwaoTtn nmpwTronabh eotia (Ca-
ncer of Unknown Primary Site, CUPS) Bewpeital ofjue-
pa cav ISiaiTepn VOoOAOYIKA OVTOTNTA PE Tadr] OUWS
Kal avapevopevn avopoloyéveia'. O aoBeveig pe CUPS
avTimpoowrnetouv To 5-10% oTo oUvoAo Twv KApKI-
vormabwy. Méoa g€ auTiv Tnv eTepoyevr) opdda aabe—
vy éxouv avadepBel Siddopes ouumTwpaToAoyieg
Kal ioToAoyikoi TUTTOL.

‘Evag aocBevrig katatdooetal otnv ovtétTa CUPS
otav avanTiooel TUMKA ouumTwuaToAoyia f/kal on—-
pelohoyia armd pia 1} TEPICTOTEPES UETATTATIKES ETTIEC
kKai n Sidyvwon Tiletar amd Plowia TG HETAOTATIKAS
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BA&PNs. O oupParikdg TpOTIOG TTPOTEyYIoNS (I0TOPIKO,
KAIVIKA) €§éTaan, epyaoTnpiakog éAeyxog, a/a Bupa—
Ka, oA6owpog afovikdg éAeyxog) amoTuyxdvel va
evTomioe TNV TpwTomadn eoTio?.

H maBoAoyoavarouiki) eAéTn avapéveral va peiin—
o€l authAv TNV katnyopia oto péAAov. To nAekTpovikod
HIKPOOKOTTIO, N AVOCOIOTOXNMEID, N HOPIOKA YEVETIKN,
TA POVOKAWVIKG avTICWHATA Kal Ta TTOAAAAd stains
TWV TTAPOOCKEUATUATWY [E avooounepoeidaoeg Tou
uopel va eivar évlupa (6&ivn dwaodaTdon, veEupwvIKA
€voAdon), uoioAoyikKd 10TIKA CUCTATIKG (keparTivn,
Seopivn, PipevTivn), oppoves (uehavivn, Xoplovikr yo—
vadoTpoTtivn), oyko-avTiydéva (a—dpeTompwTeivn, Kap—
KIVOePpUikd avTiyovo) kal GAAeg ouaieg (S-100 mpw-—
TEIVN, XpwHoypavvivn K.AT.) BonBolv kal avapéveral
va PonBroouv akdpa TePIcTOTEPO TN SIAYVWOTIKA
nmpooéyyion'*4 To Kévtpo Avadopds Twy CUPS oTig
HMA eivai To Mavemotiuio Vanderbilt 6mou yivovTal
OAeg auTég o eEeidikeupéveg €€eTATES TWY IOTIKWY
TOPAOKEUAOUATWY Kal TTapakoAouBolvTal ol TepIo—
06TEPOI aoBeveic.

'Exouv mepiypadei 4 peydieg katnyopieg CUPS pe
pdon v maBoAoyoavaroukn e€étaon™

1. XAMHAHX AIAOOPOTMOHZHE NEOMAAZMATA (5%
TQN CUPS)

O maBoAoyoavardpog eivar PEBaiog OTI TIPOKEITA
yla vedmAaoua, 6pws dev umopei va kabopice edv
eival kapkivwpa, Aéudwpa, pehdvwpa f odpkwua. Ta
35-65% autwv Twv OyKwv amodeikvUeTal TEAIKA 6T
eival AeppwpaTta pe KUpIdTEPO avTImPOoWITO TO Non—
Hodgkin Aéupwpa. Ao TIG UTOAOITTES TTEPITTITWITEIS TO
20-50% eival kapkivivpaTa (veupoevSoKpIVElS OyKol,
OyKol ekPAACTIKWV KUTTAPWY, TTPOCTATNG, HaoTéS). H
akpiPéaTepn maboAoyoavaTtopiki Sidyvwon TiBeTal e
staining pe avoooUrepoteidaaon, NAEKTPOVIKH MIKPO—
oKkoéTNoN Kal yeveTiky avaluon. H BeTiki xpwon Tou
I0TIKOU TTApACKeEUAoNaTo e kepativn 1 EMA (emBn-
Aiakd avTiyovo pepPpdvng) umodeikvUel KAapKivuwpa, Je
CLA (koivé AeukokuTtTapikd avTiyovo) Aéudwpa, He
S-100 kai BipevTivn peAdvwua, e PiuevTivn kai Se—
opivn odpkwpa, pe NSE kai xpwpoypavvivn veupoev—
SoKpIVAy OYKO, HE XOopiovikh yovadoTporivn Kal a-
deTompwTeivn OyKo ek PAACTIKWV KUTTApWY, pe PSA
OYKO TPOCTTATN KAl JE OITTPOYOVIKOUG KOl TIPOYETTE-
povikoug urrtodoxeis 6yko paoTol. Avahoya kaTeubu-
veTal n Bepameutiki mpoomddeia. ASiapopotroinTa
veotrTAdopaTa mou Bewpndnkav Aepudwuata otn Paon
BeTikoU staining pe CLA armavtolv KavomoinTK& e
XNuEIoBeparmmeuTiké aXANATA TTOU XPNOIMOTTIoIUVTAl VId
non-Hodgkin Aéuduwpad.
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2. KAAHX KAI MEZHE AIA®OPOMOMHZHE AAENO-
KAPKINOMATA (60% TQN CUPS)

Tumikd o1 acBeveig eival peydAng nAikiag kai éxouv
petaoTdoeg oe moAAamAés Béoeg (ouvrBwg nap,
mvelpova, ooTd). H mpwromabrig eaTia aveupioketal
MOvo oTo 15-20% Twv acBevwv autwyv étav eival
ev {wr). To mooooTd autd augdvel oto 70-80% pe
vekpoTon. O1 Xpwoelg pe avooolnepogeidaaes Kal To
NAEKTPOVIKO LIKPOOKOTIO €ival TTOAU TTepiopiauévng agiag
oTov KaBopioud Tng TpwToTabols €TTiag g€ auTAV
TNV opdda acBevwv, pe e€aipean Tn xpwon yia PSA
(e16IK yia KAPKiVO TTPOCTATN) KAl YIA OI0TPOYOVIKOUSG
umoSoxeig (Kapkivog pacTou).

O1 mo ouyvég mpwTomabeis eoTieg eivar o Tveluo-
vag (40%) kar To maykpeag Kabwg kar GAAa TUAuATA
TOU TTETITIKOU CUCTAUATOG, OTTWG 0 OTOMAX0G, TO TTaxU
évTepo Kal To Amap. 'Exouv avayvwpioBei duwg kd—
TTIOIEG UTTOORASES HéTA OTNV Opdda Twy KAAd Siado—
POTTONUEVWY ASEVOKAPKIVWHATWYE WG o1 yuvaikes
HE TTEPITOVAIKN KAPKIVWHUATWOT), TToU ouviBwg ogei-
AETAI O€ KAPKIVO WOoBNKWY, Ol YUVAIKES PE NETATTA—
o€lg o€ paoxaAiaioug Aepdadéves, omou mpérel va
urowiagBoupe Kapkivo PaoTou Kat of Avopeg Ye aKke—
AETIKEG PeTaoTATEIG, 6TTOU TIpémel va yivel PSA stai-
ning yia KapKivo TPooTAaTh.

H mpdyvwon eival kakA kai n mo guxvda xopnyou-—
Hevn Bepareia eival To xnueloBepameuTikd oxniua FAM
(5—dBopioupakiAn, Sofopouumaivn, wTopukivn-C) ue
avramokpion 39% kar péon empPiwon 4-11 prveg. M-
oTeloupe pe Bdon Ta 60a avadépbnkav OTI 0 aoBe—
VAG Hag avrkel g€ auTh) TNV katnyopia Twv CUPS.

3. XAMHAHZ AIA®OPOMOIHEHE KAPKINOMATA KA
AAENOKAPKINOMATA (30% TQON CUPS)'?

Ta 2/3 autwv éxouv kapkivwpa kal To 1/3 ade-
vokapkivwpa. Mpémel va diadopormoiotvTal amd Tnv
mponyouUuevn opdda yiaTi apkeToi amd autols pe xa—
MNAT Siadpoporioinon éxouv XNUEIoeUaioBnToug GyKoug
KUpiwg oTo cisplatin. O1 agBeveig autoi eival vedTepol
amd TNV Tponyouuevn oudda, éxouv ypriyopn avda-
mTuén Tou OyKou Kal divouv 1I0TopiKd Taxeiag e§€NIENG
TWV CUUTMTWHATWY (ouxva < 30 nuepwv). Mapouacid—
Couv acuvABIoTa ouxvd uwnAd enimeda a—-peTorpw—
Teivng (AFP) kar xopiovikrg yovadoTporrivng (HCG) opou,
mou ouvrBwg aveupiokovTal o€ eEwyovadikous GYKoug
ek PAaoTKWV KUTTApwy. O1 o ouxvég Béoe Twy
MeTaOTAOCEWV €ival TepIdePIKOi Aepdadéves, peco-
Bwpdkio kai ommoBomepirovaio. H guppeToxh Tou Tvel—
Mova eivai emmiong ouxvh (15%, moAAamAés pdales A
0Col kal apvnTikoi Ppoyxookormnaon). Mia dAAn ekdn-
Awon amd To Bwpaka eival TTAEUPITIKA TUAAOYA HE
BeTikr) kKUTTapoAoyikn (adevokapkivwua). ESw, ol o
ouxvég mpwromnabeig eoTieg Bewpolvtal o Tveluo-
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vag, 0 umeCwkog (LlecoBnAiwpa), 0 HacTOS Kal OF Wo—
Orikes. Apketd amdvio eival va aveupeBel petdoTaon
o€ Aepdpadéva mou va SiayvwoBel oav pHIKpoKUTTApI—
k6 Ca xwpisc va daivetar mmouBevd n mpwTomabng
eoTia. Me peydhn akpipeia edw propei va umoTeBei
OTI N MpwTOoNMabg eaTia eival pia "kKpuppévn" (occult)
PAGBN oTo Bpoyxikod Sévdpo. ZuvoAkd duwg podvo oe
12-15% Twv aocBevwv authg g opddag Ba Sia-
yvwoBe n mpwTomabng eaTia kal To ToooaTd e€a—
KoAouBei va Tmapauéver XapnAd (< 35%) axkdua kai
META vekpoToun.

ESw n edapuoyr Twv avooolmepoieibSacwy eivai
MévioTnGg onuaciag. e pia avadpouikn HEAETN Tou
19893, 6mou ékavav TéToleg Xpwaoelg o€ 87 aoBeveig
ol omoiol eixav SiayvwoBel petagyd 1979-1983 kai
eixav katarayei ge autiv Tnv opdda, oe 49 aoBeveig
(56%) emPePaiwBnke n Sityvwon evwy oe 14 agBeveic
(16%) aveupédbn n mpwTomabng eaTia (MeAdvwua, Aéu—
dowua, mpooTdTng). O avooounepoeiddoes padi e
Kapkivikoug Seikteg (CEA, CA 125, CA 19-9, CA 15-
3) Kal XPWHOOWWMIKA avAaAuan prropoulv, HE XaApnAn
euaioOnoia éuwg akéun (34%), va ponbricouv oTo va
Eexwpioouv Toug xnueloeuaiobnTous ge oxAUaTa Pa-
olopéva aTo cisplatin amd Toug xnueioavBexkTIKoUg
OYKOUG.

4. MINAKQAEZ KAPKINOMIA (5% Twv CUPS)

O1 aoBeveig efval kamvioTég kKal Avw Twy 60 eTwv.
YuvnBeig Béoeig peTaaTdoewy eival ol TpaxnAikoi Kal
urtepkAeidiol Aeppadéveg. Mpémel va yiveTal KaAf KAIVIKY
€&éTaon yia mpwTomadr eaTia o€ KeEDAAR, TpaxnAo,
gTopaTOGApUYYa, utoddpuyya, pivodpdpuyyda, AGpuy —
va, 0100hayo Kabwg Kai PPoyXooKOTNGN akoua Kai
Me apvnTik akTivoypadia Bwpaka. 'Eva peydAlo mo-
0007106 (20-40%) TPWTOTTABWY €CTIWV ATTOKAAUTITE—
Tal pe KaAn KAIVIKN €&éraon. Ze autiv Tnv oudda ol
avoooinepoieiddoeg dev xpnaiportololvTal 1I8IaiTePQ,
ad' evédg viati éva peydAo TooooTO AMOKAAUTTETA
He KaAn kAIVIKA e€étaon kai ad' eTépou yiati or aoBe-
veig amavTolv oAU KaAd (okdpa kar eav Sev Sia—
yvwoBe n mpwTomabng eogTia) oe. Tomk Bepameia
OTTWG XEIPOUPYIKN €&aipean Twv Aepdadévwv, akTI-
voBepareia i xnueloBepameia pe cisplatin kar 5-¢pOo-—
ploupakiAn. H mpéyvwon eival xeipdtepn 6TAV ammo-
SeixBei 6T MpwTOTaBAS €oTia eival o TVEUUOVaG.

Z0udwva pe Tnv maboAoyoavaTouikr €€éTaon, o
aoBevig pag avikel aTnv KaTtnyopia Twv adevokap—
KIVWHATWY KaAng—péang Siadopomoinong. O1 mo ou-
XVég TpwTomabeic eoTieg Tou éxouv aveupeBei oe
autoUg Toug acBeveig, TIS O TTOAAES Popég vekpo—
TouiKd, eivar o Tvedpovag (40%), To Tmaykpeag, o aToO-
paxog, To maxy évTepo Kal o TpooTdatns. MNépav amd
Tov éAeyxo TToU UMTOPRARABNKE 0 agBeving Kal 0 OTToiog
Sdev avédeite eudavr MpwTomadr| €CTiO OTO TEMTIKO
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A oTov TPooTATN, Tpémel va AexBel, 4T n ProAoyikn
OUUTTEPIPOPA TOU KAPKIVOU TOU OTOMAXOU, TOU TIa—
YKP€aTOG, Tou TaX€0g evTépou 1 Tou mpooTaTn Ba
ATav moAU SiadopeTki amd To va Swoel pia eaTia
MeTAoTaong, n omoia e€eNicoeTal auoTNPA TOTIKG €ri
SieTia Xwpis dAAeg evrortioels. To adevokapkivwua
Tou nvelpova mou Ba pmopouoe va egehicoeral Ppa-
Séwg Kal TOTTKA, Xwpis aatovevh A Aepdoyevr Sia—
oTropd, e UTOUAN GUUTTTWHATOAOYIO Kal XWPIS €mivé—
pnon pecoBuwpakiou kai ure{wKoTIKAS KOIAGTNTAS, €f—
val To BpoyxioAokuweAidiko®®. MiaTeloupe Aomdv, OTi
0 aoBevng éxel augnuéves MBavoTnTES va TATXEl aTmd
Movrpes, un PAevvoriapaywyod, BpoyxIoAokuweliSiko
Kapkivwpa. O ouykekpipuévog TUTTOG avadépeTar OTl
mapouaidlel apketé KaAf mpdyvwon. H xepoupyikn
€gaipean avePdlel To mooooTod beTolg empiwong oTo
60-65%". Eav yia Sidipopoug AGyoug N XEpoupyikn
eméupaon Sev eivai €DIKTHA, N TOTIKA akTIvoPoAia kai N
xnueloBepareia pe Pdon To cisplatin éxouv Béon.
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2YNTMHZEIZ TITAQN ZENQN MEPIOAIKQN

Acta Anaesthesiol Scand
Acta Chir Scand

Acta Med Scand

Acta Neurol Scand

Acta Obstet Gynecol Scand
Acta Orthop Scand

Acta Paediatr Scand

Acta Pathol Microbiol Immunol Scand

Acta Physiol Scand
Adolesc Psychiatry
Adv Anat Embryol Cell Biol
Adv Biochem Psychopharmacol
Adv Biophys

Adv Cancer Res

Adv Cardiol

Adv Child Dev Behav
Adv Clin Chem

Adv Contracept

Adv Exp Med Biol
Adv Hum Genet

Adv Immunol

Adv Intern Med

Adv Microb Physiol
Adv Nephrol

Adv Neurol

Adv Nutr Res

Adv Otorhinolaryngol
Adv Pediatr

Adv Pharmacol Chemother
Adv Psychosom Med
Adv Surg

Adv Tuberc Res

Adv Virus Res
Aesthetic Plast Surg
Afr J Med Med Sci
AJR

Alcohol

Allergy

Am Ann Deaf

Am Heart J

Am J Anat

Am J Cardiol

Am J Clin Med

Am J Clin Nutr

Am J Clin Oncol

Am J Clin Pathol

Am J Dermatopathol
Am J Dis Child

Am J Drug Alcohol Abuse
Am J Emerg Med
Am J Epidemiol

Am J Gastroenterol
Am J Hematol

Am J Hosp Pharm
Am J Hum Genet
Am J Ind Med

Am J Infect Control
Am J Kidney Dis

Am J Med

Am J Med Genet
Am J Med Sci

Am J Nephrol

Am J Nurs

Am J Obstet Gynecol
Am J Occup Ther

Am J Ophthalmol

Am J Otol

Am J Otolaryngol

Am J Pathol

Am J Pediatr Hematol Oncol
Am J Perinatol

Am J Phys Med

Am J Physiol

Am J Psychiatry

Am J Psychoanal

Am J Psychother

Am J Public Health
Am J Sports Med

Am J Surg

Am J Surg Pathol

Am J Trop Med Hyg
Am Rev Respir Dis

Am Surg

Anaesth Intensive Care
Anaesthesia
Anaesthesiol Reanim
Anaesthesist

Anal Biochem

Anal Quant Cytol Histol
Andrologia

Anesth Analg

Anesth Prog
Anesthesiology
Angiologia

Angiology

Angle Orthod

Ann Allergy

Ann Biomed Eng

Ann Chir

Ann Chir Gynaecol

Ann Clin Biochem

Ann Clin Lab Sci

Ann Clin Res

Ann Dermatol Venereol
Ann Emerg Med

Ann Hum Biol

Ann Hum Genet

Ann Inst Pasteur Immunol
Ann Inst Pasteur Microbiol
Ann Intern Med

Ann Med Interne

Ann Neurol

Ann Nutr Metab

Ann Opthalmol

Ann Otol Rhinol Laryngol
Ann Pathol

Ann Physiol Anthropol
Ann Plast Surg

Ann R Coll Surg Engl
Ann Rheum Dis

Ann Surg

Ann Thorac Surg

Ann Trop Med Parasitol
Antibiot Chemother
Anticancer Res
Antimicrob Agents Chemother
Antiviral Res

Appl Neurophysiol

Appl Pathol

Appl Res Ment Retard
Arch Anat Cytol Pathol
Arch Androl

Arch Biochem Biophys
Arch Dermatol

Arch Dermatol Res

Arch Dis Child

Arch Emerg Med

Arch Environ Health
Arch Farmacol Toxicol
Arch Gen Psychiatry
Arch Gerontol Geriatr
Arch Geschwulstforsch
Arch Gynecol

Arch Int Pharmacodyn Ther
Arch Int Physiol Biochim
Arch Intern Med

Arch Mal Coeur

Arch Monaldi

Arch Pathol

Arch Neurol

Arch Ophtalmol

Arch Oral Biol

Arch Orthop Trauma Surg
Arch Otolaryngol Head Neck Surg
Arch Otolaryngol

Arch Pathol Lab Med
Arch Phys Med Rehabil
Arch Sex Behav

Arch Surg

Arch Toxicol

Arch Virol
Arteriosclerosis

Artery

Arthritis Rheum
Arthroscopy
Arzneimittelforschung
Atherosclerosis
Audiology

Aust J Exp Biol Med Sci
Basic Appl Histochem
Basic Res Cardiol

Behav Brain Res

Behav Genet

Behav Neural Biol

Behav Res Ther

Behring Inst Mitt

Beitr Gerichtl Med

Beitr Hyg Epidemiol
Beitr Infusionther Klin Erndhr
Beitr Klin Neurol Psychiatr
Beitr Orthop Traumatol
Beitr Rheumatol
Biochem Genet

Biochem J

Biochem Med Metab Biol
Biochem Pharmacol
Biochem Soc Symp
Biochem Soc Trans
Biofeedback Self Regul
Birth

Birth Defects
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Blood

Blood Cells

Blood Purif

Blood Vessels

Blut

Bone

Br Dent J

Br Dent Surg Assist
Br Heart J

Br J Addict

Br J Anaesth

Br J Audiol

Br J Cancer

Br J Clin Pharmacol
Br J Clin Pract

Br J Dermatol

Br J Dis Chest

Br J Disord Commun
Br J Exp Pathol

Br J Fam Plann

Br J Haematol

Br J Hosp Med

Br J Ind Med

Br J Med Psychol
Br J Nutr

Br J Obstet Gynaecol
Br J Ophthalmol

Br J Oral Maxillofac Surg
Br J Orthod

Br J Pharmacol

Br J Plast Surg

Br J Psychiatry

Br J Radiol

Br J Rheumatol

Br J Sports Med

Br J Surg

Br J Urol

Br Med Bull

Br Med J

Brain

Brain Behav Evol

Brain Develop

Brain Res Bull

Breast Cancer Res Treat
Bull Acad Chir Dent (Paris)
Bull Acad Natl Med (Paris)
Bull Physiopathol Respir
Bull Clin Neurosci

Bull Eur Physiopathol Respir
Bull Hist Dent

Bull Hist Med

Bull Int Union Tuberc

Bull NY Acad Med

Bull Rheum Dis

Bull Schweiz Akad Med Wiss
Bull WHO

CA

Calcif Tissue Int

Can Anaesth Soc J

Can Dent Assoc J

Can Dent Hyg

Can Forces Dent Serv Bull
Can J Anaesth

Can J Appl Sport Sci

Can J Cardiol

Can J Neurol Sci

Can J Opththalmol

Can J Physiol Pharmacol
Can J Psychiatr Nurs
Can J Psychiatry

Can J Public Health

Can J Surg

Can Med Assoc J
Cancer

Cancer Biochem Biophys
Cancer Chemother Pharmacol
Cancer Detect Prev
Cancer Drug Deliv
Cancer Genet Cytogenet
Cancer Immunol Immunother
Cancer Invest

Cancer Metastasis Rev
Cancer Nurs

Cancer Res

Cancer Surv

Cancer Treat Rep
Cancer Treat Rev
Carcinogenesis
Cardiology

Cardiovasc Clin
Cardiovasc Intervent Radiol
Cardiovasc Nurs
Cardiovasc Res

Caries Res

Cell

Cell Biophys

Cell Calcium

Cell Differ

Cell Immunol

Cell Mol Biol

Cell Mol Neurobiol

Cell Tissue Kinet
Cephalalgia
Chemotherapy

Chest

Child Abuse Negl

Child Care Health Dev
Child Psychiatry Hum Dev
Child Trop

Childs Nerv Syst

Chir Maxillofac Plast
Chir Pediatr

Chirurg

Chirurgie

Chronicle

Chronobiologia

Ciba Found Symp

Circ Res

Circ Shock

Circulation

Cleft Palate J

Clin Allergy

Clin Biochem

Clin Cardiol

Clin Chem

Clin Chest Med

Clin Chim Acta

Clin Dermatol

Clin Electroencephalogr
Clin Endocrinol (Oxf)

Clin Endocrinol Metab
Clin Exp Dermatol

Clin Exp Immunol
Clin Exp Metastasis
Clin Exp Neurol

Clin Exp Obstet Gynecol
Clin Exp Pharmacol Physiol
Clin Exp Rheumatol
Clin Gastroenterol
Clin Genet

Clin Geriatr Med

Clin Haematol

Clin Immunol Immunopathol
Clin Immunol Rev
Clin Invest Med

Clin Lab Haematol
Clin Lab Med

Clin Nephrol

Cin Neurol Neurosurg
Clin Neuropathol

Clin Neuropharmacol
Clin Neurosurg

Clin Nucl Med

Clin Obstet Gynaecol
Clin Obstet Gynecol
Clin Orthop

Clin Otolaryngol

Clin Perinatol

Clin Pharm

Clin Pharmacokinet
Clin Pharmacol Ther
Clin Phys Physiol Meas
Clin Physiol

Clin Physiol Biochem
Clin Plast Surg

Clin Prevent Dent
Clin Radiol

Clin Reprod Fertil
Clin Res

Clin Rev Allergy

Clin Rheum Dis

Clin Rheumatol

Clin Sci

Clin Sports Med

Clin Symp

Clin Ter

Clin Ther
Complement

Compr Psychiatry
Compr Ther

Comput Biol Med
Comput Biomed Res
Comput Healthc

Comput Methods Programs Biomed

Comput Radiol
Concern

Connect Tissue Res
Contact Dermatitis
Contraception

Contrib Gynecl Obstet
Contrib Microbiol Immunol
Contrib Nephrol

Crit Care Med

Crit Care Nurse

Crit Rev Biomed Eng
Curr Alcohol

Curr Concept Nutr
Curr Eye Res
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Curr Med Res Opin
Curr Probl Cancer

Curr Probl Cardiol

Curr Probl Clin Biochem
Curr Probl Dermatol
Curr Probl Diagn Radiol
Curr Probl Pediatr

Curr Probl Surg

Curr Psychiatr Ther

Curr Stud Hematol Blood Transfus

Curr Surg

Dentist

Dentistry
Dentomaxillofac Radiol
Dermatol Clin

Diabete Metab

Diabetes

Diabetes Care

Diabetes Educ

Diabetes Metab Rev
Diabetes Res

Diabetes Res Clin Pract
Diabetologia

Diagn Cytopathol

Diagn Imag Clin Med
Diagn Immunol

Diagn Microbiol Infect Dis
Digestion

Drug Alcohol Depend
Drug Chem Toxicol
Drug Intell Clin Pharm
Drug Metab Dispos
Drug Metab Rev

Drug Nutr Interact

Drug Ther Bull

Drugs

Drugs Exp Clin Res
Dtsch Med Wochenschr
Ear Hear

Ear Nose Throat J

Early Hum Dev

East Afr Med J

Emerg Med Clin North Am
Endocr Res

Endocr Rev
Endocrinologie
Endocrinology
Endoscopy

Environ Health Perspect
Environ Res

Enzyme

Epilepsia

Ergeb Inn Med Kinderheilkd
Essays Biochem

Eur Arch Psychiatry Neurol Sci
Eur Heart J

Eur J Anaesthesiol

Eur J Appl Physiol

Eur J Biochem

Eur J Cancer Clin Oncol
Eur J Clin Invest

Eur J Clin Microbiol

Eur J Clin Pharmacol
Eur J Drug Metab Pharmacokinet
Eur J Epidemiol

Eur J Gynaecol Oncol

Eur
Eur
Eur
Eur
Eur
Eur
Eur
Eur
Eur
Eur
Eur
Eur
Eur
Eur
Exp
Exp
Exp
Exp
Exp
Exp
Exp
Exp
Exp
Exp
Exp
Exp
Exp

MNEYMON Teuxos 1o, Touos 7os, lavoudpios — Aexéuppios 1994

J Immunol

J Nucl Med

J Obstet Gynecol Reprod Biol
J Orthod

J Pediatr

J Pharmacol

J Popul

J Radiol

J Respir Dis

J Rheumatol Inflamm
J Surg Oncol
Neurol

Surg Res

Urol

Biol

Brain Res

Cell Biol

Cell Res

Clin Endocrinol
Eye Res
Gerontol
Hematol

Lung Res

Mol Pathol
Neurol
Parasitol
Pathol

FDA Drug Bull

Fed

Proc

Fertil Steril

Folia Histochem Cytobiol
Food Chem Toxicol
Foot Ankle

Forstschr Kieferorthop
Fortschr Kiefer Gesichtschir
Fortschr Med

Fortschr Neurol Psychiatr
Fortschr Ophthalmol
Gastroenterol Clin Biol
Gastroenterology
Gastrointest Endosc
Gastrointest Radiol
Geburtshilfe Frauenheilkd
Gen Comp Endocrinol
Gen Hosp Psychiatry
Gen Pharmacol

Gen Physiol Biophys
Gene

Genet Epidemiol
Genitourin Med

Genus

Geriatrics

Gerontion

Gerontologist
Gerontology

Growth

Gut

Gyecol Obstet Invest
Gynecol Oncol
Haemostasis
Hamatol Bluttransfus
Hautarzt

Headache

Health

Heart Lung

Helv Chir Acta

Helv Paediatr Acta
Hematol Oncol

Hemoglobin
Hepatogastroenterology
Hepatology

Herz

Hip

Histochem J

Histochemistry
Histopathology

Horm Behav

Horm Metab Res

Horm Res

Hosp Admin Curr

Hosp Community Psychiatry
Hum Biol

Hum Genet

Hum Hered

Hum Immunol

Hum Neurobiol

Hum Nutr Appl Nutr

Hum Nutr Clin Nutr

Hum Pathol

Hum Physiol

Hum Toxicol

Hypertension

Image J Nurs Sch

Immun Infekt
Immunobiology
Immunogenetics

Immunol Invest

Immunol Res

Immunol Rev

Immunology
Immunopharmacology

Inf Dent

Infect Control

Infect Immun

Infection

Inflammation

Injury

Int Anesthesiol Clin

Int Angiol

Int Arch Allergy Appl Immunol
Int Demogr

Int Dent J

Int Dev Rev

Int Endod J

Int Fam Plann Perspect

Int J Addict

Int
Int
Int
Int

J

J Aging Hum Dev

J Androl

J Artif Organs
Int J Biomed Comput
Int J Cancer
Int J Cardiol
Int J Clin Pharmacol Res
Int J Dermatol
Int J Epidemiol
Int J Fertil
Int J Group Psychother
Int J Gynaecol Obstet
Int J Gynecol Pathol
Int J Health Plann Manage
Int J Health Serv

Adult Orthodon Orthognath Surg
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Int J Hyperthermia

Int J Immunopharmacol
Int J Microcirc Clin Exp
Int J Neurol

Int J Neurosci

Int J Obes

Int J Orthod

Int J Pediatr Nephrol

Int J Pediatr Otorhinolaryngol
Int J Psychiatry Med

Int J Psychoanal

Int J Psychophysiol

Int J Soc Psychiatry

Int J Sports Med

Int Ophthalmol

Int Ophthalmol Clin

Int Orthop

Int Rehabil Med

Int Rev Exp Pathol

Int Rev Neurobiol

Int Surg

Int Urol Nephrol
Intensive Care Med
Intensive Care Nurs
Invest Radiol

Ir J Med Sci

Ir Med J

J Adolesc

Allergy Clin Immunol
Allied Health

Am Acad Dermatol
Am Coll Cardiol

Am Coll Health

Am Osteopath Assoc
Ambulatory Care Manage
Anal Toxicol

Anat

Androl

Antimicrob Chemother
Appl Physiol

Appl Toxicol

Assoc Pediatr Oncol Nurses
Asthma

Aud Res

Audiov Media Med
Bacteriol

Behav Med

Biol Chem

Bone Joint Surg [Am]
Bone Joint Surg [Br]
Can Assoc Radiol
Cancer Res Clin Oncol
Cardiovasc Ultrasonography
Clin Chem Clin Biochem
Clin Endocrinol Metab
Clin Gastroenterol

Clin Hosp Pharm

Clin Hypertens

Clin Immunol

Clin Invest

Clin Lab Immunol

Clin Microbiol

Clin Neuro Ophthalmol
Clin Neurophysiol

Clin Oncol

Clin Pathol
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Clin Pharmacol
Clin Psychiatry
Clin Psychopharmacol
Drug Educ
Electrocardiol
Endocrinol
Endocrinol Invest
Exp Med

Exp Pathol

Genet Hum

Hand Surg [Am]
Hand Surg [Br]
Health Soc Behav
Hepatol
Hypertens
Immunoassay
Immunogenet
Immunol
Immunopharmacol
Infect

Infect Dis
Inherited Metab Dis
Invest Dermatol
Lab Clin Med
Laryngol Otol
Maxillofac Surg
Med

Med Chem

Med Educ

Med Microbiol
Med Syst

Mol Biol

Mol Cell Cardiol
Natl Med Assoc
Nerv Ment Dis
Neurobiol
Neurochem
Neurogenet
Neuroimmunol
Neurol

Nucl Med

Nucl Med Allied Sci
Nutr

Obstet Gynecol Neonatal Nurs
Occup Med
Orthop Res
Otolaryngol
Pathol

Pediatr

Physiol

Postgrad Med
Psychiatr Res

R Soc Med
Radiol

Rheumatol

Soc Occup Med
Sports Sci
Steroid Biochem
Surg Oncol

Surg Res

Thorac Cardiovasc Surg
Toxicol Environ Health
Trauma

Trop Med Hyg
Trop Pediatr

Urol

J Vasc Surg

JAMA

John Hopkins Med J
Klin Wochenschr
Lab Invest

Lancet
Laryngoscope
Lasers Surg Med
Life Sci

Liver

Lung

Mayo Clin Proc
Med Assoc J

Med Biol

Med Care

Med Clin North Am
Med J Aust

Med Lab Sci

Med Pediatr Oncol
Medicine
Metabolism
Microbiol Immunol
Microbiol Rev
Microsurgery
Minerva Anestesiol
Minerva Cardioangiol
Minerva Chir
Minerva Dietol Gastroenterol
Minerva Endocrinol
Minerva Ginecol
Minerva Med
Minerva Pediatr
Minerva Psichiatr
Minerva Stomatol
Minerva Urol Nefrol
Muscle Nerve

N Engl J Med
Neoplasma
Nephrologie

Nephron

Neurol Res
Neurology

NJ Med

Nouv Rev Fr Hematol
Nutr Health

Nutr Rev

NY J Dent

NY State J Med
Obstet Gynecol
Oncology
Ophthalmic Surg
Ophthalmology
Orthop Clin North Am
Orthopedics
Otolaryngol Clin North Am
Otolaryngol Head Neck Surg
Pathol Biol (Paris)
Pathol Immunopathol Res
Pathol Res Pract
Pathologe

Pathology

Pavlov J Biol Sci
Pediatrician
Pediatrics

Pharmacol Toxicol
Pharmacology
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Pharmacotherapy
Postgrad Med

Postgrad Med J
Practitioner

Prax Klin Pneumol

Prep Biochem

Presse Med

Prev Med

Proc Soc Exp Biol Med
Prog Allergy

Prog Biochem Pharmacol
Prog Biophys Mol Biol
Prog Brain Res

Prog Cardiovasc Dis
Prog Clin Biol Res

Prog Clin Pathol

Prog Drug Res

Prog Exp Tumor Res
Prog Food Nutr Sci
Prog Hematol

Prog Hemost Thromb
Prog Histochem Cytochem
Prog Lipid Res

Prog Liver Dis

Prog Med Chem

Prog Med Genet

Prog Med Virol

Prog Neurobiol

Prog Nucl Med

Prog Nuclei Acid Res Mol Biol
Prostaglandins
Prostaglandins Leukotrienes Med
Prostate

Psychiatr Clin North Am
Psychiatr Dev
Psychiatry
Psychopathology

Public Health

Public Health Rev

Pulse

Quart J Med

Q J Exp Physiol

Q J Med

Q Med Rev

Q Rev Biophys

Qld Nurs

Radiography

Radiol Clin North Am
Radiol Technol
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Radiologe

Radiology

Radiother Oncol

Recent Prog Horm Res
Reconstr Surg Traumatol
Rehabilitation

Res Exp Med

Respir Physiol

Respiration

Rev Environ Health

Rev Epidemiol Sante Publique
Rev Fr Gynecol Obstet

Rev Fr Transfus Immunchematol
Rev Infect Dis

Rev Invest Clin

Rev Mal Respir

Rev Med Interne

Rev Pneumol Clin
Rontgenblitter

Rontgenpraxis

S Afr J Surg

S Afr Med J

Scand J Clin Lab Invest
Scand J Gastroenterol
Scand J Haematol

Scand J Immunol

Scand J Infect Dis

Scand J Plast Reconstr Surg
Scand J Prim Health Care
Scand J Rehabil Med

Scand J Rheumatol

Scand J Soc Med

Scand J Thorac Cardiovasc Surg
Scand J Urol Nephrol

Scand J Work Environ Health
Schweiz Med Wochenschr
Schweiz Rundsch Med Prax
Semin Arthritis Rheum
Semin Hematol

Semin Liver Dis

Semin Nucl Med

Semin Oncol

Semin Oncol Nurs

Semin Perinatol

Semin Psychiatry

Semin Roentgenol

Semin Surg Oncol

Semin Thromb Hemost
Semin Urol
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Sleep

South Med J

Spine

Sports Med

Steroids

Surg Clin North Am

Surg Radiol Anat

Surgery

Teratology

Therapie

Thorac Cardiovasc Surg
Thorax

Thromb Haemost

Tissue Antigens

Toxicol Appl Pharmacol
Toxicology

Trans Am Ophthalmol Soc
Trans Assoc Am Physicians
Trans Med Soc Lond
Trans R Soc Trop Med Hyg
Transfusion

Transplant Proc
Transplantation

Tubercle

Uremia Invest

Urol Clin North Am
Urology

Verh Dtsch Ges Herz Kreislaufforsch
Verh Dtsch Ges Inn Med
Verh Dtsch Ges Pathol
Verh Dtsch Ges Rheumatol
Virchows Arch

West Indian Med J

West J Med

West J Nurs Res

WHO Chron

World J Surg

Yale J Biol Med

Z Erkr Atmungsorgane

Z Gesamt Hyg

Z Gesamt Inn Med

Z Rheumatol

Zahn Mund Kieferheilkd
Zahnarzt

Zentralbl Allg Pathol
Zentralbl Chir

Zentralbl Gynikol

Zentralbl Neurochir
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