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EPfAIION:

ANATYI-IA:

nNEYMON eivot to en(or1go enrorqgovrx6 neprodrx6 qg El,Arlvtx4g [lveuyovotroyrrrlg EtoLpe[oq Kqr rnq
Etri,4vtxtig BpoyXotroytrrlq Etorpe(og. H enrl,oyrl rnq 6trnq yivetor on6 tr1 2uvtoxrrxfl Enrtponrl rou nepro-
6Lxo0 pe eu00vr1 tcov Ateu0uvtrilv livto[1q Kor rov YneUOuvrov r4g Exnordeurrxrlq'YAnq Kot rov EpeuvqrL-
xtirv Epyootcilv rou opioerlKov on6 ro AroLrrltrrd Euptpo0l,Lo trov 60o Etorper6v pre Setrl 0qre(o.

H 0Ar1 tou nepto6txorj nNEYMON ovoq6peror xord xripLo l,6yo ot6 Avonveuorrx6 I0otr1po. H 0tdp0p<oor1
qg Utrr1g nepLi,o;rBdver'. 1)'Aplpa Zlvtaf1q, 2) lTpatiruneq, epeuv4nxiq, epyao{eg, 3) Avooxorurloetq,, 4) Ex-
no6ewtx6 Blpa, 5) Ev6rc<pipouoeq nepmttboerg. 'Ap0po otJvro(qg, Avooxonrloetg, E16txd dp0po xoL'Ap-
0po exnot6euttxo0 nepLeXo;r6vou (ExnoL6eurLx6 Brtpo)6qpoore0ovror Uerd 0rt6 yponr] np6oxArlorl trlg
Iuvtoxrrrrlg EnLrponfl g.

Ot [lptot6tuneg epeuv4nx6g epyoo(eg xp(vovror ond routrdXrotov 60o ove(dprrlroug xprrdg. Or evdLo<p6-
pouoeq nepLnrciroeLg entAdyovtor on6 rLg nepLnrtboerg nou nopouoLd(ovror otLg ALovoooxopeLox6g ouy-
xevtptiroetq trlg BpoyXotroyrxrlg Erorpe(og. Td dp0po o0vto[qg, rd e16Lxd dpOpo, or npcot6runeg epyooleg
6rlgooLetiovtot ol,6rtr4peq otrlv El,llvrxrl xor Ayytrrxrl yAcilooo. Or epeuvrlrrx6g epyooieg nou unopdAAov-
rclt oro E^Lqvrrd eo UeroQpd(ovroL oro Ayyl,rxd p6oo oe 6vo;ulvo on6 trlg ono6ox{q rnq epyooiog yto 611-

goo(euor1, pe eu00vq rov ouyypop6ov.

EPEYNHTIKEI EPI-AIIEI: nepr6Xouv xotd oerpd:

1)fe,116o r{tAou: T(r},o9, Ov6poto ouyypoQ6ov ornv ovoUoorrxrl, xdvrpo npo6leuorlg, Are6Ouvor1, tr1},6-
<provo r<r!prou ouyypo06o yro enrrorvrovlo.
2) nep{An!tn: An6 100 6ro9 200 l6[erg nou 0d nepr6Xer ouvontrxd ro oxon6, rr1 g60o6o, to poorxd onoretr6-
ouoro Kor to oupnepdoporq rnq epyoo[og (o r[rl,og, q nepilr1tf4 xoL q pLp],Loypoo(o vo opX((ouv on6 v6o
oetri6o). Iro r6iog rov nepLl,flr.fe<ov vo ovoypdqovror 5 roul,dltotov )\6[erg xtrer6Ld.
3) Ercayayrl, 4) YAtxd - M60o6og, 5) AnoreA{oltata,6l Zu(rlqon,7) BL|Atoypaeio.
Ot Btpl,Loypoqtx6g noponopn6g 0o y(vovror ue ro o0or4go Vancouver 6qtrodri oro xe(pevo opr0;ro0vtor xo-
rd oetpd epQdvroiq roug. BLB)\roypoQ[q ord nepro6Lrd: Merd rov opr0g6, ovo<p6povroL 6Ao to-ov6;roro
rov ouYYpqQ6<ov, o ntrflp1g t(tAog tou dp8pou, 4 enlor1g4 o0vtg4o4 tou nepLo6Lxorj, ro 6ro9, o t6prog, 4
np6tr1 xoL tetreuto(o oel(6o. n.X. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Trop D. and Koneko K.
Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21,749-759.
BtBtrtoypoq(o ond MovoypoQio: AprO;169, ov6poto ouyypo06ov, ririog, opL0U6q 6x6oor1g, o ex6otLx6g o[-
xog, o t6nog xoL to 6tog 6Kdoolq, oetr(6e9. n.1.2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977,33-35.
BtptrLoypoqio on6 xeqdloLo prpA(ou: Apr0969, ov6;roto ouyypo06ov rou Keeolo(ou, o r(rtrog rou Keeo.
troiou, ln, o t(tLog tou ptpA[ou, or EnLot4povrxo( Iuvrdxreg (Editors), o opr0p6g 6,x6oor1g, o ex6otrx6g oi
xog, o t6nog xoL to 6tog 6K6oonq xor or oetr(6e9. n.X. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: ln: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.
8) fl(voxeg: No 61ouv ooQn, eneqnylprotrxd r(tLo xqL vo ypdgeror o xo06vog oe loptotrl oeLi6o.
9) ELx6veg - ALoypd;tpoto: YnoBdLtrovtor oe QoroypqQieq I x 12 cm (3 ovdtuno), teXvLxd drpoyeg. frlprerdr-
verqr oro nioco ;rdpog ;re goAox6 ;rol,0pr, o oprO969 tr1g, o t[rtrog tou dpOpou roL o np6rog ouyypoqdoq Ko-

0tig r<oL to endv<o Udpoq outnq. Ot un6lttror rov erx6vrov (tre(dvteg) oe loprorrl oetrl6o.

flpoiino06oerq: ['letpol.totu<69 epyooieg oe ov0pcbnoug 11 neLpopror6(too Bo np6neL vo ouvo6e0ovtor ;re 6rj.
loorl 6tt oxol,ou040qxov 6trot oL xovdveg rrlq errornUovrxrlg deovtotroy(og o0g<pcovo;re rrg opXdg rou Hel-
sinki. T6Log 11 epyoo[o 6ev 0o np6neL vo 6Xer 6qpooLeuOei nporlyoug6v<og.

Ot epyooieq yro 64gooieuo4, 6oxruAoypoQnp6veq oe 6rnA6 6rdor4po ror ye eup0 neplOrilpro, unopdAJrov.
ror oe 3 ov6runo (1 npor6runo, 2 xoLrrlg nor6rrlrog Qoroovr(ypoQo) or4 Areri0uvo4:
nEPIOAIKO "[INEYMON"
NANAAIAMANTONOYAOY 4
AOHNA 115 28

H dondvl t1g nopoyyel,[og ovotLinov Bopriver rouq ouyypoQe(g xor 11 oug<prov(o ylvetor xoteuOe(ov ge trlv
ex66tpro erorpe[o.
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1133.
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EvoAAqrcnrc6s popQes
dvqrrvois

Arorqpeiror q (o[ pero on6 nouoq rng q-
vonvorlg. Ioror eivqr or Seopoi ovdpeoo orqv
ovonvod oro uyp6 Kqt rrlv ovonvod orov oi-
po; H ovOpdlnrvq reXvoAoyio eivor onAd q o-
vrrypo<pq rqg QrJoqg; Or evqAAqrrrrtg popqtg
ovonvodg yto lg onoi<g 6qpoore irqrov. ro
nepoopfvo Xpovo erorovrdSeg dp0po, ro e-
nrBeportilvouv ror npopAqpori(ouv.

Elrrrooporrxq o(uy6voon (ECMO - ECCO2 - R)

H ovdyrrl ru.rv eneppooecr-rv ovorXr4g ropdrog dr1-

l.rroupyqoe rrlv reXvoAoyio rqg e(urou.rporrrdg o(uyo-
vtiroeog (Extracorporeal Membrane Oxygenation -

ECMO) pe rr1 podOero qprdroneportirv ;re;rBpovritv ;reyd-
Arlg enrcpoveiog 9-12 m2, or onoie5 oupneprcpipovror
oov pro repoorro ruqeAi5ol. H ruqeAiso Xu-rpi(er ro
oipo on6 oipo epnAourro;-rivo oe o(uyovo ror or 5ro-
QopfS peprxqg nieoqg Enrrolrivouv rq 5rdyuoq ruJV q-
epicrlv. H e{u.rou.rporrrd o(uy6vu.roq ;.reroeEp0qre pe
roOuortpqoq ono ro Xerpoupyeio (FpqXeio unorord-
oroorl OuotoAoyrrtilv nveupr6vr.ov) orrg MovoSeg Evro-
rrrdg Ayuryrl5 (porpd onorqrqorooq vooo[rvrog nveri-
1.rovo5) Kqr o€ pn lerpoupyrxig e rSrr6rqreg ([1ve upovo-
Aoyio-l-ioOoAoyio)2. Aoxrpdorqxe Xurpig oqpovrrrd o-
noreAtoporo ror eyroroAeiq04re orq Seroerio rou
'70. H onoruXio rrlE ono560qK€ €K rutv uor€putv orqv
€vrcrrKonotrlpEvq MqXovrrq Avonvoil pe rqv onoio
ouvSudoOqxe rouAdXrorov orous evdArxeg3.

H ECMO enovrlAOe 5prptrepq pero on6 5poorrri5
rpononorqoetg rng opdSog rurv Kolobow-Gattinoni
(1977). Or epeuvqr€g ouroi ovrrperdrnroov rqv o{uy6-
vuiorl rou oiporog Kot rqv onopoAfl 5ro(e rSiou oov duo
{eXu.rprortg 5roSrrooieg. Iro nporuno rou Gattinoni
(Extra Corporeal Co2 Removal R ECCOr-R) Evog re-
Xvqrog nveipcuv 9 p2 Xpqor;ronoreirqr yto rrlv o<poipe-
on rou 5ro[er5ioul'3. H o(uy6vu-roq enrruyxdveror p€ rrl
poflOero rupiu-rg rqg 5roXuoeu-rg ror fuyorepo rou o€pt-

ls lif e possible after breathing stops?
What is the connection between liquid ven-
tilation and breathing in air? ls human
technology simply a copy of natureT Alter-
natives to breathing for which hundreds of
articles written last year confirm it and
pose more questions.

Extracorporeal Membrane Oxygenation (ECMO-
ECC02-R)

Open heart surgery created the technology of Ex-
tracorporeal Membrane Oxygenation (ECMO) using
semi permeable large surface membranes (9-122m)
which behave like a huge alveolal. An alveola se-
parates blood from air enriched with oxygen and the
partial pressure differences accelerate gas diffusion.
ECMO was transferred with delay from the operat-
ing theater (short substitution of diseased lung) to
intensive care units (long substitution of diseased
lung) and also to non-surgical specialities (pneumo-
nology, internal medicine)2. lt was tried with no sig-
nif icant results and was abandoned in the 1970s. lts
failure was later attributed to intensive mechanical
ventilation with which it was combined in adults3
ECMO made a strong come-back after drastic
changes from the group of Kolobow-Gattoni (1977).
These researchers delt with blood oxygenation and
CO2 excretion as two separate processes. ln Galti-
noni's prototype (Extra Corporeal CO2 Removal or
ECCO2-R) a 9 m2 artificial lung is used for CO2 rem-
oval (1-3). Oxygenation is achieved with the aid
mainly of diffusion and to a lesser degree ventilation
which is maintained at a low level. lt has of course
been well known since the 1950's that oxygenation
could be achieved with little or no ventilation (Apne-
ic Oxygenation). Lungs connected to a ventilator are
ventilated slowly (4-5 breaths,/min) in volumes

Alternatives to Breathing
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opoa o onoios 5rorrlpeiror ptKpoS. 'Hrov yvu.ror6 d,\-
Au..rore on6 ro 1950 6rr o(uy6vuJon Uflop€i vo €ntr€u-
X0ei pe eAdXroro 11 ror ro0opd oeprop6 (Apneic Oxy-
genation). Or nveipoveg ouv5e6e;rivot orov ctvoTrv€u_
orqpo oe pi(ovrqr l.l€ poOu;rio (4-5 ovonvoig ro lenr6),
oe oyroug novu ond rqv FRC (reloexnveuorrrq nieoq
15 cm H2O) ror leroupd(ovror. H qvdnquoq ourq enr-
rpEn€t rnv roXirepq iooq rou ndo;ovrog opydvou
(ARDS) ror rupir.rrg nepropi(et rrg enrnAor€g rqg Evrorr-
rilg MrlXovrrqg Avonvoq5 nou ouXvd eivqr nro enlriv-
5uveg on6 rriv iSro rq v6oo. M< npopAen6pevq 0vqr6-
rqto 94o/o, q enrpitrroq rqg ECCO2-R odpepo [enepvd
ro 5O% ror eQoppd(€rot o€ noAAd x€vrpo o' 6Ao rov
16o;ro. Or rpononorfloerg rou oplrro[r nporunou eivor
noAAtg ror oQopo[rv orrg pe065oug 1.rqXovrrds qvo-
nvodg fl orov rtno rulv o{uyovurrdlv. H poorr( 0edr-
prloq nopopfver q i5ro. To (qrorJp<vo €ivot q qQqip€oq
rou 5ro(er5iou. H o{uy6vooq oroAouOei droeoperrrq
ror euroA6repq 6roSrrooio. H euoq tXer ror o' qur6
ro (nopoSo{o, pro ondvrqoq. l-ioAtrd gdpro q Kor op-
Qipro o{uyovrirvovrqr qn6 rq BpdVXro r1 roug nveipo-
veg oAtro pnopouv vo onopdr\Aouv dro(eidro ror on6
ro Sippo roug!

nEpBpur rn, ovorrvod (Liquide Ventilation)

Aev iXer onoSerX0ei 6r orqv epppurrfl (urq ovroAr\d-
qovror pe euXipero qaprq on5 xuqeAiSeg 5ro pioou
rou uypou nou nr\r1pei roug nve0pove5. A0o olpclvfl-
rig SuoXiper€g €ivor q ;rertrrptvq or;rdrr.,-roq rurv nve up6-
vulv Kor rl prKpn xtlpqrrrdrqro rou vepoi oe o(uy6vo
(p6Arg 3%). Tr 0o yivq ov yepioouv or nve0poveg ;re o-
{uyovorjXo uyp6; An6 ro 1 920 qrov yvoord 6rr q nAfl-
poorl rou nve[povog pe Quoroloyrro op6 oro0epo-
norei ro ruq.reArSrro rorXd-rporo ror nporoAei o0(qoq
rqg 5roroorporrlrog. And ro 1960 SeiX0qre orr (tiro
nou puOi(ovrqr o€ QuoroAoyr16 op6 epnAourropivo pe

o(uy6vo orrg 5 orpooQorp€S (15%) ovri vo nvryo0v. e -

nr(oirv eni noAAfg tbpeg or\Ao roroAdyouv on6 unep-
ronviqa. To 1970 dpu-rg or Sargent rqr Seffr Srlprorjp-
yrloov roug QOoprou5poyovdvOporeg (qAerrpoXqprrq

Q0opiuroq u5poyovovOportr-rv) p€ rous onoioug ou-
vrqpeiror q ipeuvo rou r€Xvrlro[r oiporog (Fluosol),
oAAd 6Xr p6vo.
' Or ouoieg ourtg pe rrg povo5rrig r5rorrlreg: tXouv ro
1/4 y5 enrcpove rorq5 rooqg rou [r5orog Kor il€pt€Kn-
rorqro rprnAdoro yro ro 5ro(ei5ro rou dvOporo5 (160
ml,zlOO) ror 5eroe{onAdorq yro ro o{uy6vo .48%ll
Zdro nou epponri(ovror oe QOoproudpoyovdv0poreg
(FC-80) pnopotv vo enr(qoouv eni noful Xp6vo ror 6-
rov enqv€AOouv orov oipo 5ev nopouord(ouv ro;rro
nveupovrrf BAoFnu. An6 ro 1 980 rl opd6o rou Shaf-
fer or\Ad rqr dAAor, nerpoporio0nKov €vrolKd nqvu.)
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above FR (15cm HzO) and are rested. This rest al-
lows the faster improvement of ARDS and mainly
restricts intensive mechanical ventilation complica-
tions which are frequently more dangerous than the
disease itself. ECCOr-R, with an anticipated rnortali-
ty of 94% today exceeds 5O% and is in use in many
centres all over the world. There are many modifica-
tions of the initial prototype which consern methods
of mechanical ventilation or oxyganator types. The
basic consideration remains the same, that is CO2
removal. Oxygenation follows a different and easier
process. Nature has an answer to this "paradox".
Many fish and,/or amphibians oxygenate through
gills or lungs but they are able to excrete CO2
through their skin.

Liquid ventilation

It has not been proved that during fetal life there
is an easy gas exchange in alveoli through the liquid
which fills the lungs. Two significant difficulties are
the low lung blood supply and small capacity of wa-
ter in oxygen (only 3%). What happens if the lungs
fill with water rich in oxygen? Since 1.920 it was
well known that filling the lungs with hormal saline
stabilises the alveoli cell walls which in turn results
in increased expandability. ln 1960 it was shown
that animals which are emerged in normal saline
enriched with oxygen 115%1, instead of drowning,
survive for many hours but finally die of hypercap-
niaa. ln 1970 Sargent and Seffr created the f uoro-
carbohydrate by which research on artificial blood
continues. These substances, by their unique prop-
erties possess 1/4 surface tension of water and
contain 3 times the CO2 (160 ml,z1O) and 16 times
the 02 @8%1. Animals emerged in fluorocarbohy-
drate (FC-80) can survive for a long time and when
returned to air do not show any pulmonary dam-
ageu. Since 1980 Shaffer's group and others, exper-
imented intensively on the use of FC-80 in the pre-
mature mammal or on foetus where various prob-
lems arise because of immaturity of breathing appa-
ratus. Breathing through FC-80 was proven equal or
more beneficial than mechanical ventilation in air.
The foetus is not emerged in liquid any longer but it
is taken in by mechanical means. "Fetal" ventila-
tion, provided that the term is able to represent "liq-
uid ventilation" is adopted on the same subject al-
ternatively with mechanical ventilation. However,
CO, excretion is the main problem which depends
on the flow of intake and excretion of fluid, the de-
gree of diffusion and the capacity of carbohydrate in
COr4. The best conditions are achieved with low in-
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orq Xpnorl ruJV FC-80 o€ np6u;pq Oqloorrrd q ror oe
fpppuo nou iyouv Aoyr,rr ovu-rprpdrqrog rng ovqnv€u-
orrrflg ouoxeuqg norriA,\o npopAflporo. H ovonvod pi-
oo FC-80 ono6eiX0qre iorl r1 ror urQeArp6repq rqg Mr-

Xovrrdg Avonvoqg orov otpo. To ipppuo 5ev epponri-
(ovror nA€ov oro uypd oAAd ro eropoQouv, pe rq po[-
0ero prlXovrr6v ;l€ot,-rv. H nepppurrq, ovonvor'1, ov o 6-
pog pnopei vq €Kilpooulnioe r ro *Liquid Venttilation>,
eQoppd(eror evolAd( U€ rn 1lqxovrrfl ovonvorl oro iSro

dropo. H onopoAq rou 5ro(er5lou eivqr rqr e5dl ro r0-
pro npopArlpo. E(oproror ono rr1 porl eropoQrlo€ru5 Kor

onoBoAqg rou uvpoi,, ro puOpro 5roXioecr.rg Kor rq XUJ-
pqrrrorqro rou uSpoyovdv0porog oe 5ro(ei5roa. Or

roAtrepeg ouvOqreg enrruyXdvovror pe Xopqr\€g pois
erop6Qrloqg-onopo,\fl g, Xop qtr€g ouXv6rrlreg ovonvofl g

rot oXertrd peydr\oug dyrou5. Or oronovelg rqg pe06-
5ou unoorqpi(ouv orr noAAig 5uvor6rqreg undpXouv

Yto rqv eqoppoyq *€pppurKrlS, ovonvoqg, 6nurg ro
ouv5popo onooupnieoqg rtov 5urtirv ror ro oivSpo;.ro
enrroX0voeog. Iro orJv5popo enrroX0voeto5 (oorpo-
voureg) nporoleiror peyoAq uno(orprio ,\6yu.r orQvrSiou
xor peydAou ppoXururAdrporos. Ar6pq or FC-80 npo-
rqAouv euroArl ror eAeyXdpevq unoOeppio rordAr\qAr1
yro ene;rpdoerg ovorrrqg ropSrdg (80/h). TiAog orq
NeoyvoAoyio or FC-80 iou-rg iXouv rrlv npd-rrq Kot ou-
oroorrr6repq ivSer(q xArvrrfg eQoppoydg. E5dr ror 3

1p6vro 11 opd5o rou Shaffer Soripooe yro npdrrq <po-

pd rqv epBpurrd ovonvorl oe np6tupo veoyvd p€ ouv-
5popo o(eiog ovqnv€uorKqg ovenoprero5 6nou 6leg
or oiyXpoveg p€Oo5or eiXov onoriXer d 5ev pnopo0-
oov vq eQop;roo0oiv. To np6u.rpo doov oe rorooroAq
ror Otoq Trendelemburg. H MqXovrrq Avonvoq roug
Srorqpo[roe ouXv6rqro 2-3 ovonvodrv ro Aenr6. To
FC-80 XopqydOqre oe 56oerg 30 mllkgr ovo €yXuoq
p€oo orq rpoXeio qno 5rou,\r16 rpoXerooor\qvq eni 5
5eurep6Aenro. To uyp6 nopt;reve oroug nverjpoveg eni
1O sec ror ipyorve our6poro pe rq popurqro. Avd 6
Aenrd q piOoSog evoAAdooovrov p€ CMV+PEEP Srop-
reiog 15 Aenrd-rv. To FC-80 onoppoQdror er\dXroro o-
n6 ro rprXoerSq, pertlver rrlv enrQoverorq rdoq, rrg o-
reAerrooieg, ror Srovoiyer rrg ruqeAi5eg. Au(dveror q

PaO, ror q evSorrrorrlrq. Merdrveror q (A-a)PO, r1 Pa-
CO2 ror q nieoq ernrri{etrrg rou nveipovo5. Aev ono-
poAAeror ro surfactant ror epnoSi(eror o pqXovro;r6g
uoAivrlg pepBpdvq95'6. H pt0oSog npoxdAeoe nopdro-
on (uJnS 20 ulptirv p6vo oAAo ;rn[re enioqpo orrl rAr-
vrrrl npo(q.

AnopoArl 6ro[er6iou pe oryo6ruAtorl K<rt orpo6lq-
onon

Or npoondOe r€S KorooK€uflg reXvqro0 ve<ppo[r-nvei-
povog opXroov ro 19627. H onopor\r1 5ro(er5iou ;riour
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take flow-excretion low breathing frequency and
relatively large volumes. Supporters of this method
claim that there are many possibilities for applica-
tion of "liquid ventilation" such as in the Diver's de-
compression syndrome and the acceleration (Astro-
nauts) syndrome. ln addition FC-80 creates easy and
controlled hypothermia suitable for open heart op-
erations. Finally FC-80 may have the most important
clinical application. For the last three years
Shaffer's group tested liquid ventilation for the first
time in human pre-term neonates with acute respi-
ratory failure syndrome where all the other methods
had failed or were not suitable for use. The pre-term
neonates were sedated and placed in Trendelem-
burg's position. With the aid ciI mechanical ventila-
tion they had a breathing f requency of 2-3
breaths,/min and FC-80 was administered in a dose
of 30 mllkg endotracheally for 5 seconds. The liquid
remained in the lungs for 1O seconls and was ex-
creted automatically by gravity. Every 6 minutes this
method was changed for KMV and PWP for a total of
50 minutes. FC-80 was slightly absorbed by small
vessels, reduced surface tension and opened the al-
veoli. ln addition PaCO2 compliance was increased.
On the other hand (A-a)PO2 or PaCO2 was reduced.
Surfactant was not excreted and therefore the hia-
line membrane was hindered (5-6). The method re-
sulted in only 20 hours prolonged life but despite
this officially entered daily medical practice.

CO2 removal by haemodyalysis

The first attempts at manufacturing articicial kid-
ney-lung began in 19627. CO2 removal by haemo-
dialysis is an alternative method of ventilation of
great interest. lt is based on the fact that CO, con-
centrations, as bicarbonates, are twofold higher
than dissolved CO2. During haemodialysis large
quantities of bicarbonate can be removedt. The
amount of bicarbonate removed must be such so as
to avoid metabolic acidosis. For this reason various
electrolite solutions are tested so as to make blood
or better still the dialysis fluid relatively alkalinee'10.
The achievement of electrolite and acid base bal-
ance is the greatest drawback of this method. The
alkalisation of the dissolvant is related to an abrupt
pH increase which may result in haemodialysis,
cardiac arrest, cardiac arythmias, pulmonary hyper-
tension, etc. Haemodialysis can be combined with
mechanical ventilation, apneic oxygenation and/or
spontaneous ventilation with CPAP1. The method
has been test not only in acute but also in acute on
chronic hypercapnic pulmonary insuff iciency in
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qrpoSruAio€uJS €ivqt pto €voAAcrKrlKrl paOoSoq qvo-
nvoqg pe oqpcrvlKo ev5roeipov. Irrlpi(erol oro v€yo-
vo5 611 2Onldoro nooo 5ro(ei5lou rurAoeopotv oro
oipo, tr€ rn popQn 5rrrovOporrrdrv, oe oXioq pe ro
5ro,\eAupivo 5ro(ei6ro. Koro rq 5rdprero orpo5r0Aroqg,
qvoloyq p€ rn oJve€or1 rou 5roAunKoi, pnop€i vo q-
noBAq0ouv peyolo nood 5rrrov0porrrdrvs. To noo6
rov onoBoAAoprevtrtv SrrrovOporrrdlv npEner vo eivor
rooo d-rore vq pqv nporoAeiror peropoArrq o(Er.r.roq. I-ro
ro orond our6 5orupd(ovror 6ldeopo rlAerrpoAurrrd
5roAitrroro nou qArqAonorolrv oe ovdAoyo pErpo ro
oipo d roAurepo ro uyp6 rqg orpo5roAioeulgs'10. H eni-
reu{q qAerrpoAurrrrlg ror o[eopoorrrlg roopponiog ei-
vor q peyoAirepq 5uo1tp€to n1s pe0o5ou. H qAroAo-
noiqorl rou SrqAurrro0 ouvo5erleror qn6 onoropq o0-
{qoq rou pH pre onorEAeopo orpotruoq, rop5rorq ovo-
<onq, oppuO;rie5, nveupovrrq uniprooq rAn. H orpo-
SruAroq ;rnopei vq ouvSu.qoOei pe p4Xovrrd ovonvoq,
onvoird o(uy6vooq, r1 ror ouroporn ovoilvoR p€
CPAP, n.X. vto rrlv e(ooedfuoq ror rqg o{uyovril-
o€uJs11. H p€0o6og ixei 5orrpooOei oxr poro orq, o-
[eio oAAd r<ol oe o(eio eni Xpoviog unepronvrrrl5 crvo-
nveuorrrrl,g ovendprerog. oe ouvSuoop6 ;.re prlxqvrrtl
ovonvoq'2. Mro evqAlorrrrq pi0o5og ouve;orjg oprq-
pro-OA€PrKnS orpo6rq0doeu-rg pe rourdXpovq nopoXd
o{uy6vou 5rq rou QiArpou orpo5rqOrloeulg, pnopei vo
onAouore0oq orlpovrrro rq 5roSrrooio, rrg enrnlorEg
Kor rg reXvrrtg SuoXEpereg rutv ovurripul ouorqpdrulv
noptxovrog peprrq ovroAAoyrl oepiurvl3'14. H rexvrrq
ourq ppioreror rovrirepo oro (qroupcvo (ouoreuil re-
Xvrlro0 veQpo0-nve0povog) yrori Xpqorponorei pro ror
povo5rrd pepppdvq yto rnv ovroAAoyq o€piurv Kor rrlv
onopoAq uypou ror Sroe6pu.rv ro(rrdrv peroBoArrd_rv.

l-ro rov i5ro orono iXouv XpqorponorrlOei dAtreg pep-
ppoveg, oncrts o nAoroivrog ror ro neprr6vqro oe drq-
tfopo noAunAoro nerpol.rorrro np6runo15.

Ev6ooyyero165 o(uyovornS (IVOX)

Merd opXrrd iVOX 1tntrc Vascular Oxygenator) iyr-
ve yvcuord ;rro Aenrq ouoreud nou ronoOereirot orrlv
rorul roiAq <DA€Bo. H ouoreuq ouril pe 5roordoerg ro-
0eri1pog, qnoreAeiror on6 Evq Orioovo 50O-1OOO rpr-
Xoer5tlv peydAqg Sronepor6rqrog 5ro rulv onoiuJv dto-
Xereueror oe oroOeptg potg o{uy6vo. To o[uy6vo xo-
ror\dyer oro ru<pl6 drpo rou roOerdpog-0uodvou ror
enrorpfqer orqv t[o5o on6 €vo eup0repo revrprr6 o-
yutyd. Mipog ouro0 5roX€eror Trpog ro eA<prro oipo
xor qvriOerq 5ro(ei5ro nopoo[rperor ror onopoAAeror
enrpoqOorif.revo rol qno rn poQrl (ventouri) ror ono rq
5roQopd peprrq5 nieoqg'6. H ouoreurl Eyer unoorei
oprerfg rpononordoerg oIAd on6 3eriog Sorrpd(erot
ror oe ovOpd-rnoug. ErSrrrl eniorpooq ror ene{epyooio
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combination whit mechanical ventilationl2. An al-
ternative method of continuous arterio-venous
haemodialysis, with simultaneous 02 supply
through the haemodialysis filter, can make the pro-
cess simpler, the complications fewer and the tech-
nical difficulties fewerl3-'0"' For the same reasons
other membranes have been used such as placenta
and peritonium, in various complicated experimental
prototypes.

I ntravascular oxygenator

A delicate apparatus positioned in the inferior ve-
na cava is known by the abbreviation IVOX. This ap-
paratus has the diameter of a catheter and consists
of a tuft of 500-1OOO capillaries of great permeabili-
ty through which O, is supplied in a constant flow16.
It has been modified various times but for the last
three years has been tested on humans. The pres-
ence of this apparatus does not result in venous
blood return and can cover one third of the needs of
oxygenation and CO2 excretion. Pulmonaiy embo-
lism or other serious complications have not been
reported by using this technique. Various sizes of
IVOX transfer from 40-1OO ml Or,/min. The IVOX is
positioned through the femoral vein by using the
Seldinger techniquelT'18. ln combination with me-
chanical ventilation it is believed that IVOX reduces
its duration and complications.

Revelations of apneic oxygenation

The theory of apneic oxygenation, described since
1950, considers that during apnia alveoli do not fill
easily with CO, because the latter swamps the
tissues (90%) and only 1,/10 reaches the lungsls.
Apneic oxygenation in various prototypes of brea-
thing support, seems to have solved the problem of
correcting the PaOr, not only in situations of clear
hypoventilation, but also in parenchymal disease (eg
ARDS)20. ln Gattinoni's prototype of extracorpreal
oxygenation, which has been established, a simple
type of apneic oxygenation has been used (1-3), but
nobody has so far described that intratracheal oxy-
gen delivery has other properties. During the last
two years it has been found that intratracheal O, de-
livery by thin catheter of flow 3-5 l,/min, creates a
variation of high frequency breathing. This method
can cause a reduction of PaCO2 of up to 4OYr21 and
can be applied during mechanical ventilation allow-
ing low pressure to be maintained22. CO, removal is
continuous but greater during exhalation than inha-
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€ili rurv rvdrv ilpooror€rl€t on6 rnv ovdnru{q 0p6ppu.rv.
H nopouoio rqg ouoxeurlg 5ev ;rerdrver rq eAe prrq enr-
orpoQrl ror pnopei vo roA0qer ro 1 /3 rulv ovoyrdlv
oe o(uy6vu-roq ror onopoAq 5ro{er5iou. Aev ovoeEpo-
vrqr nv€upovrr€g eppoAig oure ouoroorrr€g enrnlorig
e rrog on6 0p6ppooq rov rvrirv p€ Xprlon )20 npe pdrv.
ArdQopo peyE0q IVOX peroQtpouv ono 4O-120 ml 02-
/min. O IVOX ronoOereirqr ror pe Slo5epprrq ropd o-
n6 rr1 pqproio qtripo q pe rexvrrd SeldingerlT'l8. Ie
ouv5uoopd pe prlXovrrd ovonvoil Oetr.rpeiror 6rr perti.r-

ver rq 5rdpr€rq Kor lg enrnAoxig rr1g, ro0tlg ou;rnr\r1-
pdrv€r rrlv ovroAAoyq o€pitrrv nou entruyXove r 11 reAe u-
roio ;.re oproro ooQoAeig ntEoerg oepoytrrydv rqr nurv6-
rqreg o(uy6vou.

AnoroAirpers rrls qrvoirdg o(uyovtfuoetug

H €pQ0oqoq o(uy6vou orq rpoXeio evog or6pou
nou 5ev ovonveJer nporoAei o{uydvuroq rou oiporog
oAAq rqr unepronvio eq' oobv roropyeiror o o€pt-
ottoS. H Oetr.rpio rrlg onvoirqg o[uyovtloerl.r5 nou n€pt-
ypdQ€ror on6 ro 1950 npeope [rer orr rord rq 5rdpre ro

onvoio5 or ruqeAi5eg 5ev yepi(ouv on6 5ro[ei5ro 16oo
eiroAo yrori ro reAeurqio 5ronori(er pe neploo6repq
euXEpe ro roug rororjg (90%). M6vo 1 / 10 qvrot o5ete r

TTpos rous nveipovegle. 'AAfu.uore Kor o€ rovovrrig
ouv0qreg ovonvoq5 ro n<piooeupro (30%) rou peropo-
Irroi 5ro{er6iou onoBo,\Aeror. 'Eror 5l6eror q euX€-
p€rct oro o[uy6vo vo ye;rioer peyd,\o pEpog ru-rv rurye-
Ai5t v rqr vo n€pdo€t ypRvopo oro oipo, Sqproupydr-
vrqs oKopo Kol prKpoqr€Aerrooleg e( onoppoQqoeurg.
H onvoirq o(uyovu.roq, pe 5ro<popo npdruno unoorn-
pi(etrlg rqg ovonvoqg Qqiv€ror 6rr i,\uoe ro np6pAqpo
rqg 5ropOtiro€uJs rou Pa02, 6Xr ;r6vo oe roroordoerg
opryo[g unooepropou oAAd ror oe voorlporo rou no-
peyXuporo5 (n.x. ARDS)'o. :ro np6runo €Etrtoulpqr-
rqg o(uyovrilo€ug rou Gattinoni nou €Xe r n€ptoo6r€po
ro0repu.r0ei Xpnotponot€irqr ouoroorrrd pro popeR q-
nvoir[g o(uyovdroeog''t Ar\r\d roveig 6ev neprtypoqe
piXpr np6oQoro 6rr n €pQ[,orlorl o(uy6vou orqv rpq-
Xeio iXer ror dA,\eg r5r6rr1reg. Tq reAeuroio 2 Xpovro
BpE0nre n.X. orr n XopRvnon o(uy6vou ;.re Aenr6 ro0e-
rqpo oro iqog rq5 rp6nr5og, oe opig 3-5 l,zmin 5q-
proupyei ;rro nopo.\Aovn rnS ovonvoflg uUnAnS ouXv6-
rqrog. [1ro ouyrerpr;rivo npoxoAei oi(qoq rou o€pt-
o;rou, €rnAuoq rou verpou Xtilpou qno ro peiypo oe-
piulv ruJV nepr<feprrdv oepoXtlptirv Kot ro ilto orlpovl-
r<6 peiur.roq rou PaCO2 ptXpr ror 4oyo21 . H pi0oSog
pnopei vo €Oopl-looOei rord rn StqpK€tq ou;rporrrrlg
pqXovrxq( ovonvodg orqv onoio pnopei vo 5rorqpq-
Oouv Eror xqprlA€S nrtoe rg ror 6yror22. H onopoAfl 5ro-
[er5iou (er<nAqoq) eivor ouveX4g oAAo noli peyoAure-
pn ornv ernvofl nopo orrlv eronvor123. To eupqporo
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lation23. These findings have been confirmed by at
least six reports in animals and humans2a. Recently
with the combination of continuous arterio-venous
haemof iltation and intratracheal O, delivery (4

l/min) experimental animals with normal acid basis
balance have been kept alive with complete apnia.
These animals are led to apnia (VTlO and PEEP=7)
with gradual hypoventilation and 1O hours after ap-
nia maintain PaO/150 and PaCO2(35 torr2s.

The alternative types of breathing are a challenge
to research and the imagination, and those which
have been applied in clinical practice have saved
lives. Apneic oxygenation has opened new path-
ways in medical gas exchange and "liquid" ventila-
tion, from the dark existance of water and embryo,
aims at a brighter future. Perhaps mermaids have
not disappeared from our lives.

A. RASIDAKIS
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qurd ixouv €ntp€BotuJe€i ono 6 rouAdxtorov ovoQo-
pis o€ (ti.ro ror o€ ov0p6noug'0. Ip6oqqrq, p€ ouv-
5uoop5 ouv€Xoi5 oprrlpro-eAeprrqg orpo6rrlOdoeog
ror ev5orpolerord5 epeuoqoeurg o{uy6vou oe pErpreg
poEg (4 l/min), €Xouv SrorqpqOei nerpopor6(u_ro pe

QuoroAoyrxrl o(eopoorrd roopponio, eni 1O ror nAiov
drpeg, pe nAnpn qnvorq. H ouv<Xrlg oprqproeA<prrq
orpoSrq0qoq rpononorqpEvn dror€ vo npoKoI€i ovrqA-
Aoyq oepiu.rv, o<porpei rupirrrg 5ro[<i5ro ror nporolei p€-
rpro 5r6p0ulon rqs uno(uyovorpiog, evtir ovriOero dpo
ror oupnr\r1pci-rver rrg 5roQopig q ev5orpoXerorrl epqrj-
oqoq o{uy6vou. To ne rpopor6(u.ro oSrlyo0vrol pre

npooSeurrro unooepropo oe dnvoro (VT=O) ror oe pE-
EP:7cm ytq rnv np6lqqrq oreAerroord.rv. AExo drpe5
perd rqv _onvoro 5ror4porJv PaO2)1 50 xor paCO2
(35 torr25.

Or evqAAorrrrtg pope€g ovonvorlg eivor np6rlqoq
orqv €peuvo Kot rrl Oqvrooiq, oAAd ooeg on' ourtg
roOreptlOqrov ornv rArvrrd npd{q otir(ouv (toig. H o-
nvoirrl o(uy6vu.roq dvor(e vioug 5p6prouS orn MqXovt-
rcd AvroAloyq rurv oepiutv, Kcn q "€pBputKn, ovonvorl,
ptoo on6 rqv ororervq (urd rou vepoi ror rou €p-
ppuou, oroXeuer oe <porervorepo pEr\Aov. Mdntr.rg ror
5ev XdOqrov or yopy6veg on6 rq (urn poS;
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lTeprcpeprxEg Kdt qurivopes veupond1eres oe ao9eveig
pe Xp6vtq drtoQparcn rc4 rrveu povond0erq

O. KONTAKIOTH:*, :. NE.I.OTNOY XAPMOY:H**, A. NATAKA:*, I. MYNONA:**, A. ANTONIAAH:*

NEPAHIl'H
or unorArvrrEg nepr<[eprrEg veupond0ereg Fp€onre vq eivqr ou1v6 eripqpo oe qoOe-

veig pe XAn. H o;1errxrl eAdrroorl rrrrv ro;lurdrurv oyurydg xupiog oro veipo rtrrv rdrur
drpuv p€ rnv €AAerryrl peropoAtiv rou etpoug 6uvoprroi eivor rreproo6repo ouppor4
pe onopueAtvulrtrl'1 veuporrd0ero, Ener6d on6 rrlv peAErrl gog ourq onorAeioOrlrqv dro-
Utr rou qrov popeig ronvrorEg q oArooAoyrxoi unoOiroupe 6rr o orrronq0oAoyr169 no-
pdyovrog rn5 reprq€prrdg ve upond0ero5 eivor q unofiuyovorpio. H el€Arln rqg veupond-
Oerog oroug oo0eveig ourorjg <poiveror vq eivqr Bpqdeiq.

Ano6ei10r1re enioqg 6rt oe oo0evei6 pe XAII nopouord(ovrqr qur6vopeg veopond-
Oereg nro oulvd qn' 6rr oro dropo ovrioror;1qg qArriog. Ev rorjrorg 11 nopouoio r€prq€-
prrrl5 veupondOerog orous oo0eveig pre XAII 6ev <poiveror vq eivqr npoSroOerr169 nopd-
yovrqs yro ovdnru{11 our6vopqg veupond0etog.

nNEYMON (1992) 12-21

Or eyreQofurig SroropoXig oe oo0eveig pe Xp6vro
Avqnveuorrrq Avenoprero (XAA) eivor rupiu-rg yvu.rortg
on6 rrg dp<oeg enr5pdoerg r4g uno(uyovorl.riog ror u-
nepronviog oro Kevrprr6 Neupr16 Iuorqpo (KN:). A-
vriO<rq or SroropoXEg rou l'leprQeprro[r Neuprrou Iu-
orqporog (l-1 NI) oe ooOeveig pe XAA <poiveror vo eivol
neproo6repo ouXvig on' 5rr pEXpr oqpepq nroretou-
pe. Ipti.rror APPENZELLER ror ouvl neprEyporyov qp-

Qorep6nAeupn ouLttt€rptK[ npoopotrfl rtuv veipcuv oe
oo0eveig pe Xpovro Ano<pporrrrrl llveupovonoOerq
(XAl-1) oroug onoioug ouvundpXe ror ondtAero pdpoug
A6ytr.r rqg vdoou. Apydrepo or Kisman rqr ouv2 r6vr-
ocrv rqv ouXv6rqro rurv oro0rlrrrtirv 5roropoltlv oe o-
oOeveig pe XAI-1. H qlerrpoQuoroloyrrd peAErq rou
l-'l NI t6e r(e 5roropoXig rqg oyu-ryrp6rqros oro 60-7Olo
rcuv e[eroo0Evrcr.rv ooOevdrv Xopig rAlvrrd oqpeio 11e-

AE{ery rAedfi:

- lleprcpeptx1 veupond9eru

- Aur6vo1t4 veupond0en

- Xpovio anoQpoxrtx4 nveupovt,xrl v6ooE

prQeprrdg NeupondOeros (nN).
<poiveror ntr.rg or IN oe oo0eveig pe XAI-1 o<popouv

ror 5roropoXtg rou ANL |-1pdy;rql o€ oo0eveig pe
XAll EXer ppeOei eAorrtrlpivq euoroOrloio rou ['lopo-
ouprnoOqrrrori rqr rou IupnoOqrrrou veuplroi ouoril-
tloros o€ oropo rqg i6rog qArriogT. EnrnAiov oroug i-
Sroug ooOeveig ppiOqre eAorrcr-rpEvq euoroOqoio rr.r.rv

rqoeouno5oXirov oe ev5oQAipro €yXuoq phenyleph r i -

ne.
kon6g rrlg nopouorlg peAirqg qrov vo e(erooer edv

ooOeveig pe XAI-1 nopouotd(ouv rArvrro q unorArvrro
eupdporo l-1 N d ror veupono0ero rou ANI ov orous
ooOeveig ouroug onorAeroOouv dAAor npo6ro0errroi
nopdyovreg, 6nu-rg peropoArxtg SroropoXig (IorXoptir-
5qg Aropdrq, NeQprrrl Avenopxero, AtoropoXig rqg
Op€VnS), q ro(rroi nopoyovreg (rdnvropo, oArooAr-
otr6S).

* Movo6o \ysn,,.,_rcr,<ng AvenopxetoE AIlO
** B' NeupoAoyrxq <Arvtxq AllO
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l-ro rqv p€IErn ourq enrAiX0qrov 28 ooOeveig pe
XAn (25 ov5pe5 ror 3 yuvoire5). EnrnAiov e{erdorq-
rqv 21 <puoroAoyrro oropo ovriorotxrl5 qfuriog rou o-
nortAeoov rqv opd5o eltyXou. Or neploo6repor ono
ouroug qrov ouyyevei5 rou rorprrorj ror vooqAeurrro0
npoou.rnrroi rou voooKofreiou pog.

Or oo0eveig pog enrliXOqrqv qn6 roug ooOeveig pe

XAll nou noporoAou0o0oov oro E(tr.rreprro lorpeio
(El) rrlg Movd5og Avonveuorrrqg Avenopreros (MAA)
ror eiXov;riyroro ernveopevo 6yro oro 1o 5eurep6Ae-
nro (FEV,) ptrp6repo qno 65% rqg (urrrrqg Xtrrprlrrr6-
rqrog (FVC) (ptoo 6po 54.4 + 12.5) ror orlpovrrrig
5roQopEg oro o€pro oiporog. To dropo rqg opd5og e-
AtyXou 5ev nopouoio(ov SrorapoXE5 (XAl-l) pe pdorl
rov nAqpq iAeyXo rn5 ovoTTv€uorrrflg A<rroupyiog nou
oupnepreloppove onrpo;rtrpqorl ror €AeyXo oepiurv
oprqproro0 olporog ([livorog l). 'OAor or oo0eveig ror

t3

KArvrrq e[€ruor1

Ano 6Aoug roug e[erooOivreg oo0eveig Kqt ro Ou-
oroAoyrxo dropo nqpope Aenro;.repig roroprrd Kot rous
e{erdoo;re rArvrrd yro unop(q I-lN. To Ainog rou otir-
porog errrpqOqre ippeoo p€ rnv piOo5o Durnin ror
Womersley ror er<ppdorrlK€ oclv % noooor6 rns pq-
(o5 otirporog. O Aelrrqg Iurporrrqg Mo(o5 Body Mass
lndex (BMl) unoloyion1Ke qn6 ro BdpoS (W)(oe Kgr)
ror ro 'Ygog (H) (oe pErpo) otpQurvo p< rov rino

BMI = W,/H11

Hlerrporpuorotroylxq petr€rq

H peAErrl tyrve oe (eoro 5u-rpdrro (Oeppoxpooio 6ur.r-

lllvoTog 1. ANOPONOMETPIKA XAPAKTHPI:TIKA KAI NAPAMETPOI TH: ANANNEY:TIKH: N EITOYPTIA'

HAtxio
(irn)

BMtl AinoE otbltoro7 FEVI
Kgr/m2 % % npopAenopEvq(

FVC

% npopAenopiv4g
PaCO,
mmHg

PaCO,
mmHg

XAN

<Puoror\oy

61.5
+ 1.6

4.O
+ 7.O

25_5
+ 5.4

23.O
+7.35

32.1
+ 7.8

34.3
+ 4.O

38.3
+ 8.8

107.3
+ 9.6

52.9
+'t 5.4

97.9
+ 8.4

57.3
+ 6.4

92
+ 4.5

43.2
10.0

35.t
2.1

1. BMI = Body lVlass lndex = AeixrqE otr.r;.rorrrqg pd(og = Bdpog (kgr) ./ 'Yqoq2 (m)
2. Cotes JEe

ro <puoroAoyrrd dropo untypoqrov unelr0uvq 5dAtrlorl
dr ono5tXovrqr rS nporerv6peveg e(erdoerg. AnorAel-
orrlKov dropo peyoAure po on6 70 Xpovtirv 6ntug ror d-
ropo nou nopouoio(ov npo5ro0errxoug nopoyovreg
lleprQeprrdg NeuponoOeroS (6noS IorXopdl5q Aroprl-
r11, oArooArop6 r1 peropor\rr€g 5roropoyig). Koveig on6
roug ooOeveig 5ev flrov oe qyuJyq ;.re Almitrine Bi-
smesilate. l-lprv rrlv per\Erq 6r\o ro dro;.ro e(erdorqrov
r<Arvrrd Kor €pvqornpror<d yro rinop[q npo5roOerrrti.rv
nopoyovrcuv nN. O €pyqorrlproKog €AeyXog nepre,\o1r-
pove yevrrq e(Erooq oiporog, odrXopo, oupio, ror Aor-

nfg proXrlprr€5 e(erooerg. 'OAo ro dropo eiXov <puoro-

Aoyrrq ve<f prrrl r<or qnorrrq ,\erroupyio, ror <f uoroloyr-
ro enineSo <poArro0 o[itug ror Brropivqg B.,r. Ano rq
peA,irq onorr\eiorqrqv ooe€v€is ror QuoroAoyrrd dro-
po nou rdnvr(ov neprooorepo on6 1O roryopo rqv qpi-
po ro reAeuroio nEvre Xpovro. EnrnA€ov oro ro e[ero-
o0tvro dropo eiXov enine5o HbCo oro oprqpro16 oipo
<3%.

;roriou 21 -23oq ror A[<p0qre ;r€prpvo ro oropo vo ei-
vqr rord ro 5uvqr6v npepo. Ie 6Aq ro ncprororrxo
Xpqorponord0qre o HMI- rq5 Modelec. H 5riyepoq
ruJV n€prQ€prrdv ve0pu-rv Eyrve pe enr<poverord qAe-

rrp6Sro nou epponri(orov oe <puoror\oyr16 op6 evtir q

rd0o5og eronoOereiro nepr<peprr6repo rn5 qv65ou oe
oXioq pe ro roroypoQrrd qr\errp66ro. To tvepy6 qr\e-

rrp65ro eronoOereiro ndvu-r on6 rqv xorAio rou npos
KorovpoQrl puo5 evtir ro rlAerrp65ro ovo<popdg (Refe-
rence electrode) eronoOer€iro ndvui qn6 rov pur16 ri-
vovro orn pooq rou ovriororXou peroropnlou ooro-
piou. H oulvorqg Sriyepoqg drov 1 Hz ror r; 5rdprero
rou riporog 0.2 sec. Or roroypoQig yrvorov oro 0i-
vop. ro onroOivop, rov ppoX0 erreivovro roug Sorru-
Aoug pi Kqr rov onoyr.uryo pi rou nptirrou 5qrrulou o-
vriororlo yro ro pEoo. H p00proq rr16 roroypoQ6pe-
vqg onorAerorlg (gain setting) 4rov 0.5 mv yro rov
Aqv0qvovrq Xp6vo (AX) ror 5 mv yro ro e[rpog Suvo-
prrou ovriororXo. MerpqOnKov o refur6g AX, ro e0pog
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5uvoprro0 (ono rqv peyo,\irepq Oerrrd npo5 rnv l-l€-
yoAJrepq opvqrrrq on6rAeroq rou M ruporog) ror q

roX[rr1ro qyuJyns rou KtvqrKoi ror oroOqrrro0 epeOi-
ouoros oro ;rEoo, ro tr;AEvro, ro rvq;rrolo, Kot ro n€po-
vroio veripo on6 rqv 5e{rd nAeupd. Or rrp€g e0eurpou-
vro noOoAoyrrtg ov 5rtqepov on6 ro 6pro rr.r-rv euolo-
Aoyrrtlv yro ro €pyoorqpr6 pog (flivoreg ll ror lll)120.

To F- riporo rurv ovcr-rr€ptr-rv veipcr.rv roroypoe6-
rov on6 ro npoovo<pepopevo ve0po ono rov ppoXr) o-
noyuryo rou ovriXerpo prj, ond rov ppoXrj onoyu-ryo
rou prrpou 5qrr[,Aou pri, on6 rov ppoli erreivovro
roug SorruAoug rou no56g pJ, ror ono rov onoyutyo
rou nptlrou SorrtAou rou no56g p0. Xprlor;ronorq0q-
re q i5ro 5rdro(r1 rtr-rv qAerrpo5iruv nou Xpqorponorq-
0qre yro rnv KorcrypoQn rou M-rirporog. KdOe veripo
epe0i(ero p€ <uTT€ppEyroro" epiOropo ;re ouXv6rqro
5r€yepoqg 1 Hz ror 5rdprero 6uvoprro0 0.2 msec evtir
q roroypo<pq yrvorov oe roXurqro odptrroqg rqg o06-
vqg (sweep speed) 5 msec./cm ror euoroOqoio O.2-
0.5 mv,/div. To F-riporo onopovti.rvovrov on6 rqv
rour6Xpovq roroypoQd ru.rv M-rupdrurv. EnrruXq5 5rE-
yepoq eOecurpeiro ov eiXe enrreuX0ei q roroypoQq 20
rouAdXrorov F rupdrurv. O AX rou F-rJporog e0er.r.r-

peiro q on6oroor1 pero(u rou nopdotrou 5rEyepoqg
Kor rn5 nptilrqg onorAroqg rou F-r[rporog. l-ro rd0e
veupo roreypoQero o p€yrorog ror o eAoXrorog Xpdvog
rou F-rJ;rorog. H p6vrpq roroypoQq yrv6rov oe Pola-
roid film ror ro onortAeopo o(roAoy€iro o€ oX€oq pe

rqv qArrio ror ro 0qrog rou ooOevoug.

nNEYMON Telyoq 7o, Tdpog 5og, lovoudptoq-MdpnoE 1992

H o(roA6yrlon rou Aur6vopou Neuprroi ouorrl-
lrcrros

H o(roAoyqoq rou Aurdvopou Neuprro0 Iuord;ro-
roS (ANI) ytvorov ou;rQu-rvo p€ rlv piOo5o rcrrv Ewing
rqr Clarkl5" To l-lopooupno0rlrr16 o0orqpo o(roAoyei-
ro on6 1: Tqv ondvrqoq rqg ropSrorqg ouXvorqrog
orrl 5orrpooio Valsava. Yne,\oyi(ero ro nqAiro Valsa-
va 5qAo5q o ,\6yog rou Lr€vol[,repou R-R 5roorqporog
prerd rqv 6orrpooio npog ro ppoX0repo R-R Srdorrlpo
roro rqv 5orr;-rooio. 2: Tqv 5rorupovoq rq5 ropSrorq5
ouXv6rqrog rord rqv qpepq poOerd eronvoq-ernvoq. H

pioq piyrorq ror eAdXrorrl SroQopd rqg rop5rorqg ou-
Xv6rqrog unoAoyr(orov oe 6 eronvo€g ror ernvotg ror
3: H opeoq onovrqoq rrlg ropSrorrlg ouXvorqros orqv
Eyepoq. YnoAoyioope rov ,\6yo rou €Adxrorou R-R

5roorqprorog npos rov ;.riyroro R-R 5rdorqpo. To Iu-
pno0qrrro ve uprr6 o[rorqpo o{ro,\oyeiro 1 : on6 rrlv o-
ndvrqoq rng oprrlproKqg nieoqg orrlv iyeporl. Ynor\o-
yioope rqv SroQopo rqg ouoroArrfi5 nleoqg drov o o-
oOevqg qrov rororerAq;r€vo5 ror o;.rtou.rg 6rqv o q-

o0evdg oqrcuvorov 6p0rog. Kor 2: on6 rqv ondvrrloq
rqg Al-1 o€ roop€rprKq npoondOero. Ynor\oyioop€ rrlv
5roQopo rqg SrooroArrqg oprqprorflg nieoqg 6rov o o-
o0evdg e(oorotoe rooperprrfl nieorl oe 5uvopoperpo
oro 30% rqg ptyrorqg 5rJvo;rflg rou vro smin.

Or oo0eveig o(roAoyotvrov oov nQuoroAoyrroi,
(5qA. nug iXouv <puoroAoyrro ANI) orov oAeg or Sorr-

llivorog 2. KINHTIKH AfOIMOTHI: QYIIOAOI-IKA ATOMA, XAn, XAI-1 2rl E=ETAIH

ME'O
MCVc MCVp MLT M-RA

OAENIO
MCVC MCVp MLT

NEPONIAIO
M-RA MCV MLT M.RA

KNHMIAIO
MCV MLT M-RA

@Y'IOAOflKH AIAKYMANZH
61-77 49-67 2.8-4_2 8-27 55-81 49-67 2-3.4 5.5-22.5 40-58 2-5.5 0.5-9.7 40-58 2-8 2-9.8

MAPTYPEZ
x 57.2 66.9 3.8
sD 7.9 7.9 0.5

13.3 56.9 68.5
5.6 6.1 9.1

3.0
o.4

ao
1.2

9.7 53.2
3.2 6.1

6.1 55.6 5.5 9.5
2.7 9.0 -1.4 5.0

XAfi (1n efiraoq)
x 51.5 60.1 4.7
sD 11 .2 14.0 0.6

11 .4 52.7 62.7
5.1 7.9 9.7

3.2
1.7

10.3
3.6

45*
6.9

4.2
0.6

5.4
3.4

47.8" 4.5 6.3*
6.0 0.9 3.8

XAn (2t1 e$roo1)
x 52.6 60.8 12.5 53.9 63.1 2.9 9.9 45.8* 4.9 6.1 45.7"
sD 9.7 10.8 0.7 3.4 7.2 9.7 0.4 2.9 5.3 2.3 2.O

4.1 8.0
8.8 0.8 3.8

x= prEoeg rrpEq SD = oro0epn on6rArloq rou ;rioou 6pou.
n oqpovrrxd 5rorpopd (p(0.05) perol[r QuoroAoyrrdrv or6purv ror 1qg ror 2r1g e(EroorlE ooOevdrv pe XAI-1 (Mann-Wittney U test]
MCV: Motor conduction velocity = Krvrlrrxrl roX0rqro oyuryns (p nepr<peprrq, c revrprxd, m,/sec.
MTL: Motor terminal latency = Krvqrr169 reArr6E Aqv0dvuv Xp6vog, millseconds.
M-RA: M response amplitude = e0pog 5uvoprrori M-r[rporog. m.



MAPTYPEZ
x 10.9 37.9 7.8
sD 4.7 10.0 4.5

13.3 44.6
7.1 18.2
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[livoros 3. Al:OHTtKH At-OI-tMOTHI: Oy:tOnO_
TIKH AIAKYMAN:H, MAPTYPE:, XAN
1rt E=ETAIH, XAn 2q EIETAIH

ME'O OAENIO TAZTPOKNHMIAIO
NAP SCV NAP SCV NAP SCV

QY'IOAONKH AIAKYMANZH
9-58 42-68 5-32 47-67 5-33 36-48

t5

peg on6 ro rordlrepo euorotroyrro 6pro) ror ;rovo 5 o_
no ouro.g eiXov qnro rArvrrd eupq;roro.

Or nivoreg I rqt ll ouyKpivouv ro nA€KrpoQuoroAo_
yrrd eupq;.roro. Or rr;'rEg rtl.rv euotoAoytKrLv or6purv Kot
rov ooOevti.rv pe XAI-1 qrov nr\rloiov rtltv rorutrEptr_rv
<puoroAoyrrtirv opirrJv. YnqpXov orqrrorrrd or1;rovrrr€g
6rqQopag orr"lv qvulytpldrrlro ;rero{[ ru.rv qoOevtirv xor
reuv Quoroloyrrtlv or6pu.rv. Aronrordoope orr or 5ro-
QoptS rou eupoug 5uvoprrot qrov ororrorrro oqpo-
vrrr6repeg qn' orr or 5loeopig orov lqv0dvovro Xpo_
vo pero(J rutv oo0evdlv pe XAI-1 Kqt ru.tv <puoroloyr_
r<drv oro;rtr-rv. EnrnAiov q roXur4ro ovujyqs rou qtoeq_
rrrori epeOioporog drov ororrorrrq droeoperrrrl p6vo-
yrq ro yoorporvrlploio veupo ;rero[0 ruv euoroloyr_
rtilv or6;rtr.rv Kqr ruJV ooe€vdv pe XAll.

Iro <puoroAoyrro dropo rrlg peAtrqg o pEyrorog
AovOovtrrv Xp6vog rurv F-ruporcrrv (F-min) drov
31 .31+2.77 msec vrq ro pEoo verJpo, 31 .2*2.8 Va
ro toAEvro veupo, 48.1+2.77 msev vtcr ro nepovroio
rqr 53.7-F3.4 msec vtq ro rvrlproio veupo. Ol ovri-
ororx€g rrptg yro rov eAoXroro AovOqvovro Xp6vo (F_
min) ppE0rlrqv 26.8*3.4, 27.0+2.64, 41 .5+16.9 ror
46.5+5.9 msec. Iroug ooOeveig pqs p€ XAI-1 ppE0qxe
no5 o F max qrov 32.9+4.8 msec yto ro pioo veupo,
31 .O+2.64 msec yro ro trrAivro, S1.8+20.6 msec yrcr
ro nepovroio veupo ror 56_8+12.9 yro ro rvqproio ve 0_
po. Or ovriororleg F min qrov 26.5+2.63,
27.7+2"83,43.0+17.5 rqr 46.14+17.5. Kord rq deir-
repq e{irooq or rrptg our€g dev eiXov peroBAqOei oq-
povrrro vtq rous oo0eveig pe XAl1. Eivor yvu_ror6 nu.r5
o AX ru-rv F-rupdruv e(oproror qn6 ro uq.ro5 ror rqv
qArrio ru.rv oroprov. Or euoroAoyrr€g rrpig oe oXioq pe
ro uqog txouv 6qpooreuOeila. Xpqorponorrloou€ rous
ovriororXoug nlvoreg rtr.rv euoroAoyrrtlv rr;rdrv ror pprl_
Kqp€ rtrt5 ro noooor6 rujv qo0ev6v ;re XAI-1 rol ou{q_
pivo ()1O%) piyroro ror eloXroro Xpdvo rurv F-rupd_
ruJV oro neprvroio ror rvqproio vetpo rlrov ororrorrrd
oq;rovrrrd preyotrirepo (x2 test) ono rov ovriororXo
rurv QuoroAoyrrtlrv oropurv. EnrnAiov o ovriororXog o_
plOprog rtrlv oroptrrv pe XAI-l nou eiXov noOoloyrrd ou_
(qpivo F-max ylo ro oAevro veupo qrov peyoAJrepog
ono rq Quoro,\oyrrd oro;ro.

Irov nivorq lV ouyrpivoup€ lS nqpoUirpoug rqg o_
vonveuorrrqg Aerroupyiog p€ lS roX0rrlreg oyurvng
rutv veuputv rov rdru orprr-rv rtuv ooOevtirv pe XAI-1.
YndpXer ororrorrro oqpovrrrq ouoXErroq yto ro KVn_

1.rroio, ro n€povtoio Kcn ro yoorporvqproio verjpo. Or
ouoXerioerg ourig drov oqpovrlr6rep€S vtq rqv pOr.
Aev unqpXe ororrorrrd oqpovlxq ouoXirroq pero{u
rov roXurqrov oytr.ryflg Kot rrls PCOr. Enioqg dev Bpd_
Kcrp€ orortorrro oqpovrrr€g ouoXerioerg pero(0 rtlv
roXurqrcuv qyuJyns Kot ruv Serrrtilv dtoorpoqqg (BMl
ror % ,\inog oriporog).

HAerrpopuoypo<prrtg Sroeopig ppt0qrov oe 4 a-

46.1

16.0

XAn (14 e{booq)
x 1 1.5 37.7 6.0
sD 4.0 5.5 2.6

40.6
6.0

1'1.3

6.1

38.1*
13.4

9.5 37.O
7.8 20.7

Mann Wittney U test, p(0.05
NAP, Nerve Action Potential = Auvourrd evepyeiog rou ve0-
pou (microvolts) SVC, Sensory conduction velocity = 41-
o0r1rr rr1 ro;urrlro oyuyng,m,/sec).

pooieg rlrov QuoroAoyrri5, oe iXovre5 noprorrl, pAdprl
rou ANI orov pio ono rrg 5orrpooieg flrov no0oAoyrrd
ror pe ptropq rou llopooupno0qrrro[r, 6rov rouAdXr_
orov 6uo on6 rrg 5orr;rooieg rou nopooul.lno0qrrrou d_
rov noOo,\oyrrt5. Iov €Xovro nouvduooptvq ploprl
rou ANI" XoporrqpiorqKov rq dropo orov eiXov d0o
ono rrg Sorrpooieg rou nopooupnoOqrrrou no0oAoyr_
rtg oe ouv5uoopo pe pio noOo.\oyrxd on6 rrg dorrpo-
oieg rou oupnoOqrrro0.

ANOTEN E:MATA

Tfooeperg on6 rou5 ooOeveig pe XAI-1 nopouoiooov
rArvrro ror H,\errpoeuoroAoytrd eupqporo llepreepr_
rrlg NeuponoOerog (flN). To rJpro rArvrro eupqporo
nou ilqpouoiqoov or ooOeveig ouroi drov ondlAero rrlq
noAAoroOqoiog oro xdru drpo ror eAorrooq rurv r€_
vovriurv ovrovorr\oorrrdrv. H q,\errpo<puoroAoyrrd pe_
Afrq i5er(e oqpovrrrd i(lOyo) eAdrrtooq rurv Ktvrll_
rdrv ror oro0qrrrtirv roXurdruv qytrtyns oro veupo rcuv
rdrul drpov. EnrnAiov 1O qn6 roug oo0evei5 eiXov oq_
nro" eupr;porq rArvrro eupd;roro nept<peprrrlg ve upond_
Oerog (l-1N) (6roropoXig ;rdvo orrlv noA,\oroOqoio) ror r1

roX0rrlro ovulyqg drov 5-10% rdrtrr ono rq euoroAo-
yrrd oplo.

Koveig on6 rq 21 quoloAoyrro dropo 5ev nopou-
oiooe nr\dpq oupnruJporoAoyio l-1 N. Airo qn6 ouro[r5
eiXov eAorrurptveg roX0rqreg oytrryqg (S-1O% prrp6re-

XAn (2q e{irooq)
x 12.3 36.0 6.5
sD 5.1 6.6 2_7

37.9
12.8



lleprvroio 0.237
Kvrl;rroio 0.378a
I-oorporvrlproio 0.434a

O.44Oa 0.494b -0.303
0.387a O.4O9a -0.305
0.336 0.510b -0.078

t6

llivoroq 4 :YNTEAE:TE: :Y:XETI:H: META=Y
TON TAXYTHTON ATOTH: KAI TON
NAPAMETPQN TH: ANANNEY:TIKH:
N EITOYPTIA:

NCV FVC FEV1 %FEV1 PaCO2 PaCO2

tlNEYMON Teiyoq 1o, Tdpog 5oE, tavoudptog-Mdpnog 1992

Oovog A6yog rou Koflvioporos orrl noeoy€v€rq rulv llN
ruJV ooe€vdrv p€ XAn. An6 rou5 28 oo0eveig Kclt ro
21 quoror\oyrKq oropq ,\qtpOqre Aenrop<pEg roroprro
rtllv Konvrorrrtlv roug ouvq0rdrv. Aev unflp;1e ororr-
orrxd oqpovrrrrl 5roQopd pero(rj rrrrv QuoroAoyrKruv
or6pcr.rv fqr ruJV qoe€vdrv pe XAI-I ur5 npos rov ouvo-
Ar16 opr0p6 rov roryopr.r-rv (o€ noKaro, irq) nou eiXov
KorovoluJe€i on6 rrg 2 opd6eg ru.rv or6pr.rlv nou e[ero-
oope (13.9+5.9 noriro Erq or <puoroAoyrroi pe

12.3+8.2 or ooe€v€is pe XAI-1). ErSrxorepo o€ 5 qn6

roug 9 qoe€v€i5 pe XAII nou 5ev ronvr(ov Bp€0qxov
5roropoyig rqg lerroupyio5 rcr.rv nepr<p<prrtlv v€[,ptrrv
6nug enioqg ror oe 1 1 on6 roug 1 9 ronvror€5. Aero-
rpio on6 ro <puoroloyrrd dropo qrov ronvrorig ror o:
n6 ourotg 7 eiXov qAexrpoQuoroAoyrrd eupflporo [1N.
H ororrorrrrl ovdAuoq qurdv ru.rv ovoloyrdrv (x2 test)
iSer(e ororrorrrd pq oqpovrrrig 5roQopig.

Aeroenrd on6 roug ooe€v€ig pqs p€ XA[1 enove[ero-
orrlKcrv pero on6 6-18 pdveg. Irrl 5e[rrepq e(irooq
ppiOqre pioq FVC 50.5+29.1, FEV, 39.3+19.2 (o/o

ru.rv npopAen6pevov rrptirv), %FEV1 58.-1*5.1 , PaOz
257.2+10.5 mmHg ror PaCO, 46.2+6.8 mmHg. H

oiyrprorl ru.rv rrpti-rv qurdlv U€ rS ovriororXe5 rqg
nptirrqg e{iroorlg ESerle ororrorrrd pq oqpovrrri5 5r-

QopES. Enrnliov 6ev SrqnrordrOqrov ororrorrrd orlpo-
vrrrt5 SroQopi5 org nopop€rpou5 rng v€uprKrtS oVut-
yrp6rqrog perolu rn5 1 nS Kqr rrls 2qg e[irooqg (BAine
nivoreg I ror ll).

O nivorog V 5eiXver ro onoreAtoporo rtrlv 5orrpo-
ortilv rou ANI oe oXioq pe rrg nopo5errig 5reOvdrg

5roruprdvoer5 ruJV QuoroAoyrrdrv rrptirvl2. Or Sorrpo-
oieg eAiyXou rou nopooupnoOqrrroi (5qA. o ,\6yog
rq5 5orupooio5 Valsalva xor q ondvrqoq rou rop5ro-
rori pu0pot orrlv iyepoq) rlrov ororrorrro oqprovrrro
eAorru-rpiveg orr1 ;reAtrq ourd. An6 rrg 5orr;rooieg e-

AiyXou rou oupnoOqrrror) v€uprKo0 ouordporog 11 o-

rou F1 -riporoE) qrov ororrortxd oqpovrtrd peyoi\rirepog on6 ro
Quoroloyrrd dro;ro pe no0o,\oyr16 F-ripo. 1x1 test, p(0.05).

0.345
O.44Oa

0.455a

a: p(0.05 b: p(0.01

Mann Wittney U test, p(0.05
NAP, Nerve Action Potential = Auvoprx6 evepyeiog rou ve[-
pou (microvolts) SVC, Sensory conduction velocity = Ar-

o0r1nrr1 roXirrqro oyuyns,m,/sec).

o0eveig pe XAI-1 Kcu KUpiuJS firov nru.rX6 5rdypoppro
ou;rpoAr1g, ;reydAou eipoug roluQqotKo Suvo;rrrd ror
rvrdropoi orov ppoX[r erreivovrq roug 5orrtr\ou5 Kctt

orov np6oero rvrlproio. H veupoAoyrrrl e[frooq oroug
oo0eveig ouroirg €5er(e oe 6r\oug er\drr@orl rurv r€vo-
vricrrv ovrqvqrlqorrxd)v ror eAdrruroq rqg ovrlAqqrl5
Oioqg ror noAAoroOqoiog oro xdrcr.r drpo. Or rArvrrig
5roropoXEg €ouviorcrro o€ n€prO€prKfl oroOqrrxorrvq-
rrrq nor\uveuponooero ror eouvo6eiero ond purrq o-
rpo<pio.

To(rroi nopdyovreg onrr-rg q QqppoK€unKn oytuVn

ror ro rdnvropo pnopouv enioqg vct €TTrlp€doouv rqv
oytrryr p6rqro ruJV n€p ro€pr rtilv ve[r pu.rv. O r nopoyovre5
qurol qnorr\€iorrlKov on6 rnv peAtrq 5e5o;rEvou drr ro
ouvdOq Qdpporo nou Ao;rpovouv or ooe€v€lg pe XAI-'l

(B-2 5revtpr€S, SroupqrKd) 5ev Oeopo0vror v€uporo-

{rrd. Koveig ono roug ooOeveig pe purrq orpo<pio 5ev
qrov oe KoprKoor€poer5d. EnrnAiov errrpflOqK€ o nr-

Erx6vo 1: O opr0p6g rurv ot6ptr-rv pe XAf'l ror no0oAoyrrd F-r[-
uo (6nA. enrpqruopEvo ptyroro r<or eAdXroro,\ov0dvovro xpovo

Msrimum F . L8trrcy (7. sbnormrll Mlnlmum F. Llt!rcy (lt abnormrll

" M€dlan
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llivoros 5. ME:E: TIMEt TON AOKIMA:ION EAETXOY TOY AN: :E MAPTYPE: KAI A:OENEI: ME XAn

<D u o t oAoy t x 11 6 t o x 0 1t o vo 4
Mdprupeg XAn xQ npig opnrig no0oAoytxig

AO KI MA'I E' TOY N APA'Y M NAO HTI KOY N Z
Adyog 6orrpooiog
Valsalva
Miyrorq-eAdXrorq rop6rord
ouXvdrrlro oe po0erig ovonvoEg
(oQ[rlerg,z min) 12.62+5.41 12.11+7.72" >15 11-14 <10

Andvrqoq rou ropSroxo[r pu0po0
orrlv Eyepoq 1.08+0.1 1 1.04+9 95" >1 .05 'l .01 -1.03 <1 .00
(3OoS/15onoAp6)

AO KI MAZI E' EAETXOY ZYM NAOHTI KOY N'
f1r6oq rqg ouoroArrqg AFI

orqv tyeporl (mmHg) 11.9+10.3 17.91+8.9* <1 0 11-29 >30

ALr(noq rrlg 5rooroArrrlg Al-1 oe
rooperprrfl purrrl orionooq (mmHg) 17.O+7.2 18.4+6.1 >16 1 1-15 <19

* test (0.05 prero[lr popr0puJv Kot qoOevd.]v pe XAll

ndvrqoq rns oprrlptqrqg nieoqg orr;v Eyepoq qrov p<O.OO1). Avri0ero ro noooor6 ruJV qoe€vdlv p€ XAn
orotlortrq oqpovrrrd peyoAireprl orous ooe€v€i5 tl€ Kot n€ptO€ptrq veupondO€to nou eiXe 5roropoXtg rou
XAll oe ox€orl p€ ro <puoroAoyrrd dropo. ANI oe oXioq pe ro roooor6 rtrrv ooe€vd)v pe XAI-1

O l-1ivoro5 Vl 5eixver rov opr0p6 rtrrv QuoroAoyrKdv xrrtpig l-1 N nou €ix€ 5roropoxig rou AN:5ev drov oro-
oroptLlv Kql rurv ooO€vdv pe XAI-1 pe no0oAoyrri5 ror rrorrrd onpqvlKd 5roQoperr16.
Quoroloyrrtg nopo;r€rpou5 rn5 veuprrqg oyruyr;rorr1- YnilpXe orololKd oqpovrrrq ouoXErroq pero(i rov
rog nou eiXov no0oAoyrrig rrg Soxrpooieg rou ANI. nopopirpuv n1S ovqnv€uorrrrlg Aerroupyiog Kqt rtrrv
Movo ivq on6 rq Quoroloyrro dropo elXe no0oAoyrr65 5orrpoordrv eAiyXou rou ANI (l-livoro5 Vll). Avo,\urr-
rl5 SoKtpqoi€g rou ANI. Avri0ero 7 on6 roug ooe€v€is r<ore po unqpxe orororKd oqpovrrrd ouoxarol p€ro-
p< XAI-1 Xurpig neprQeprrd veupond0erq ror 1O pe l-l N Et rnS FEV1, %FEV., ror PaO, Kqr rurv 6orrpoordv e-
eiXov no0oAoyrrig rrg 6orcpooieg rou ANI. Iroug o- AiyXou rou ANI (errog on6 rqv Sorrpoolo rqg oO(q-
oOeveig pe XAI-1 or p,\dpeg rou ANI qrov ne prooorepo ong rns Srooror\rrqg nieorlg o€ roop€rprKq npoond-
ouXvtg qn' 6rr oro Quoroloyrrd dro;ro (x2 = 16.55, 0ero).

Flivorog 6. APIOMO: MAPTYPON KAI A:OENON ME XAn ME IAOOAOTIKO AYTONOMO NEYPIKO :Y-
:THMA

2uv6roo1ttvr1

Oprurd llo9oAoytrd Aurdvoprl
QuotoAoytxd flopooupna1rlrtxd llapooupna04nx6 Neupond9eru

Mdprupe6 pe

fleprrpeprrq Neupond0ero 10 10

Mdprupe5 Xctrpig
lleprQeprr1 veupond0ero 11 10

XAll pe tlepr<peprrrl

Neupond0ero 14 4

XAfl pe tlepr<peprrrl
Neupond0ero 14 7

1.42+0.25 1.21+9.16* >1.21 1.11-1.2O <1.10

44
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llivoros 7. :YNTEA E:TH: :Y:XETI:Ht META=Y TON AOKIMA:lON AYTONOMOY NEYPIKOY:YITHMATO:
KAI TON I-IAPAMETPON TH: ANANNEY:TIKH: NEITOYPI-IA:

A6yoE Valsalva

MEy-eAoX xop5. ouXvdrlro oe po0ero

ovonvod

Andvrqoq rrlE rop6. ouXV. ornv Eyeporl

[1rtiro1 rlg ouorotrrrrlg A[1 orqv €yeporl

Aulqoq rrlg 5rooroArrrlg Al1 oe
too;rerprrd purrrl oironooq

FVC
-o.207

-o.212

-0.131

-0.100

-0.97

FEVl
0.634"

0.373*

0.630"

-422*

0.071

FEVl
0.561*

0.289

0.586*

-0.296

0.068

PaO2
0.621*

0.376"

0.604*

-0.532

-0.045

PaCO2
-0.081

-0.251

-0.192

o-278

0.1 67

n 6Aeg rrg rrp€q )0.323 eivor ororrorrrd oqpovrrrig p(0.05

[livorog 8. :YNTEA E:TH: :Y:XETI:H: META=Y TON TAXYTHTON AIOIH: KAI TON AOKIMAIION En ET-

XOY TOY ANI
TAXYTHTEZ ATOTH'

lleptvroio Kvqpnio l-oorpoxvrlltroio

A6yoE Valsalva

M€y-eldX rop5. ouXv6rrlro oe Bo0ero ovonvoq

Anovrqoq rqg rop6. ouXV. ornv tyepoq

t1r6oq rqg ouoroArrrlg Al1 orqv iyepoq

Ar)lnorl rqg 6rooroArrdg Atl oe rooperprrrl
purrrl otonooq

o.237

1 .101

0.144

-0.138

-0.016

o.207

0.023

0.093

0.093*

0.065

0.554*

0.286

0.330

-0.1 19

0.1 39

" p(0.050

TtAog o nivorog Vlll 5eiXver rn ouoxaron p€ro[0
rtov roxurqrov oyr]-ryqg rou nepovroiou, KVrlptoiou Kot

VqorpoKvrlproiou veipou Kot rulv Sorrpoordrv eAiyXou
rou ANI. YnqpXe povo ororrolKq orlpovrrrd ouoXt-
rroq pero(u rou A6you rqg 5orc;.rooiog Valsalva ror
rtov roXurqrurv oyu-ryr19 rcuv vetptr.rv rutv rdrcrl drptrrv.

:YZHTH:H

To onoreAtolJoro rnS per\€rqg ourrlg 5eiXvouv nLrr5

oo0€v€i5 p€ unoEuvovotprrrl XAI-1 nopouoto(ouv ou-
XVd unoKArvrrd eupqporo [leprQeprrilg NeupondOercg
(l-1N) ouyrprv6pevo pe <puoroAoyrrd oro;ro ovriororXrlg
qfuriog. Aerontvre on6 rous ooe€v€ig pqS p€ XAI-l ei-

Xov 5roropoX€S rqS oytrryrporqrog rulv n€ptOeprr6v
v€apu.)v KUpiurS rrrlv Korcrr drpuLv, evd 10 on6 ro <pu-

oroAoyrKd drolto (47o/o) eiXov eniorlg 5roropoy;rtvq rrlv
oyu-ryrp6rqro ruiv il€ptQ€prrtirv ve0pov.

Ie ovri0eoq p€ rS npoqvqQ€p6p€v€S otrror6rrlreg u-
nilpXov oprerEg 5roQopEg ;rero[[r rurv 6rio opo5ov.
Irouq oo0eveig pe XAI-l rq KArvrKd onp€io 11 N qrov nro

ouxvd on' orr oro Quoroloyrrd oro|.ro. flAqpq5 ou-
pnrulporoloyio l-1 N unflpXe oe 4 qn6 rous ooe€v€is
ssl ndnro, oe 1O ooOeveig. Movo 5 qn6 ra 21 quoro-
Aoyrxo dropo eixov <dnro> oupnrulpqroAoyio. Ie dAAe5

;reAtreg 5,15,15 11 ouXvorqrq rrls IN oe ooe€v€i5 tl€
XAI-1 qrov ovriororxq 80%, 630/o rq 2Jo/o.

Hr\errpopuoypoQrro €upnpqrq l-1 N ppEOrlrov oe 4
qoe€v€ig p€ XAI-l Kor rlrov nro ouXvd orous r€prO€pr-
roig ;rug. Kqvivq ono rq Quoroloyrrd dropo 5ev eiXe

HMQ<prro €uprlporo nN.
Or roXrjrrlreg qvurvns rou n€povroiou, KVnprqiou Kqr

uJA€viou v€[,pou drov ovriororxo l-rKp6r€p€S orous o-
o0eveig pe XAI-1 oe oX€or1 p€ ro OuoroAoyrrd dropo
(nivoreg ll ror lll). EnrnAtov o opr0p6g rrrrv ooe€vdrv p€

XAfl ror no0oAoyrro ptyroro ror eAdXroro Xpovo rurv
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F-ruprdrurv ilrov ororrolKd orlpqvrrrd peyoA[rrepog
on6 rov opr0;.16 rurv <puoroloyrrtirv oropurv p€ ro i6to
euprlporo.

H oXerr14 €AdTrtrton rulv rrvqrrrdlv rcrxurrlr@v qyuJ-

ydg oro ve ipo rurv rdrcr-r drpov Xtrlpig onpqvrrrig oA-
Aoyfg oro e0pog Suvoprrou eivqr neprooorepo ouppo-
ri1 pe onopuellvurrxfl veupondOero. Ir4v TTopo0ocr
peAtrq 5ev tyrvov proqieg rou, n€povtcriou verjpou. Or
Stebner Kor ouv oe proqieg rou enrnoAfl5 nepovroiou
veupou nou tyrvov oe ooOeveig pe XAI-l ror [lN 5reni-
qrtltoqv rqv rouroXpovrl ouvrJnop(r1 ondllerog puer\i-
vqS Kqt <rQu,\roqg rqro Wallerian. Apreroi on6 roug
qo0€v€ig pe XAI-I eiXov noOoAoyrrd ou(qp€vo ro piyr-
oro Kor eAdXroro AX rurv F-rupdrov yeyovog nou
pdA,\ov u no5 qAdrver oq povrr ro .onop u eA r vcurr rrl pAd p rl

rtrrv ;rorpti.rv dIQo ve upo(6vt.rvl8-'e.
To eupqpord ;rog ourd eivor 5ro<pop<rrrd qn6 ourd

oAAu-rv epeuvqrdrv3'l' nou noporqprloov qAerrpo<pu-
oroAoyrrd eupqporo ou1.rBord pe er<putrrorrrfl peropo-
Arrd veupond0ero.

H enrppd5uvon rng rrvqrlrqg roXrjrrlrog oyt-ryqg oe
oo0eveig pe ontirAero BdpouS iou.rg vo ovrovorld rqv
eni5pooq rqg eAorrurong rnS Oep;rorpooiog orq peiu_r-

oq rqg ve uprrdg oyuryr;r6rqrog nou iXe r unoAoyrorei oe
2 m/sec/oC. 'Otrog o v€upoguoroloyrr6g €,\eyXog t-
yrv€ oro i5ro epyoorqpro tt€ oroOep4 0ep;rorpooio
oroug 23oC orqv onoio q veuprrq oyuryrpdrqro Oeur-
peiror no5 5ev ;.reropdAtreror. An6 rqv Ep<uvo rqg
0penrrrdg rordorooqg rtov <{eroo0ivruuv or6purv (%
Ainog orilporoS, BMI) BptOnre ntog roveig ono roug o-
oOeveig pe XAI-1 6ev nopouoio(e 5roropoXig rqg Opi-
qrns.

Nrrorrvrroi uno5oXeig €1ouv ppeOei oroug veupd(o-
v€S Kor orrg onoAqlers rouS, orrg rrvqrrr€g ror oro0rlrr-
reg lveg. H rorolqqq rov uno5oX€urv ourdlv qno vrro-
rivrl oe peydAeg Sooelg enqped(er rqv oyuryr;.r6rqro
rurv ve0pu-rv ror iourg eivor o roArirepog orrroAoyr169
nopoyurv yro rrlv noAuveupond0ero o€ ooe€v€ig tl€
XAI-.I. To rdnvropo iowg ouv5ud(eror pe rrg oroOqrrr€5
veuponoOereg rSiu.rg oe ooOeveig nou eiXov ronvioer
neproo6repo on6 60 nortro-trq, yeyovo5 nou iou_rg

ouoXeri(eror It€ rnv noOoyivero rcuv flN nou ouXvo
noporqporivrot o€ ronvrorig nou E;ouv ovonrrJ[er
XAI-I.

H qfurio iXer ono5erX0ei nurg enqped(e r ro e ripog rou
oro0rlrrrou 5uvo;rrrot23. O npoSro0err169 ourog nopd-
yovros eiXe onorAeroOei qno rqv Srrro po5 peAtrq e-
ner5d or ooOeveig pe XAI-1 Kqt ro OuotoAoyrro dropo d-
rqv ovriororyrlg rlArxiog.

H e[iAr(q rutv nor\uveupono0erdv oe ooOeveig p<

XAI-1 drov oprero Bpo5eio18. l-lpoyporr xor e;reiq 5ev
5ronrordroope ororrorrxd oqpovrrrtg StqQopig p<ro(t
rqg nptirrqg Kqt rqg Se0repqg e(Erooqg oe ropplo on6
rtg e[erooOtveg nopopErpous rn5 ve uprrrlg oytuyrp6rq-
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ros orous 1 7 ooOevelg nou e[erdoope yro 2q qopo.
H o[ryrproq rrr.rv nopopErpuv rrls ovonveuorrxilg

Ie rroupyiog tt€ rnv oyrr.rylp6rrlro rurv veiptr.rv rulv rdrtlr
drpu-rv t5er{e or1;rovrrr[ ouoXirroq FVC, FEVr, %FEVl
Kqr ruJV roxurqrrjrv ovujvns rcr.rv ve0pov rurv rdrut d-
rpov. H pioq PaCO, rcr.rv ooOevti.rv pog drov 43.2+1O
mmHg. Irrl pe,\irq ourq 5ev Bpi0nre ororrorrro oq-
povrrrq ouoXirroq pero[ri rqg PaCO, Kqt rttrv roXurd-
rov oyr-uyqg reuv vetpu.rv rutv rdrcr.r orpu.rv. Koveig on6
roug ooOeveig pog 5ev drov oe o[eio ovenveuorrrrl o-
venoprero ror or rrpig rou pH qrov pioo oro Ouoto-
,\oyrxd 6pro, yeyov6s nou onpqiver 6rr ro eupdpord
pog 6ev oXeri(ovror pe lg preropoAig rou pH. Aprer€g
;re,\Ereg EXouv 5ei(er rqv e{dprqor} rqs v€uptKnS oVur-
yrUornros on6 rqv o[uy6vtuoq rtl-rv n€pte€prrtlv vei-
puJV o€ pq Oqloorrrd rqr oe OqAoorrrd23. Irov dv-
Opu.rno EXel enioqg onoSerlOei q eni5pooq rrls toxot-
piog orrl veupr14 oytuyrporqro2a. To ovo6rro onort.\e-
opo o€ Xp6vro onoQpo(q peydAu.rv oprqprtirv nrore0e-
ror rru;S eivor o rJprog nopdytrlv veupondOero5 nou
noporrlpeirot orous ooOeveig pe Xp6vro oprqpirr5o.
l-loAAol oo0evei5 pe XAI-1 qvonrtoouv rorrrq uno[io
ror ro enine5o rrlg PaO, ouvdterot [.]€ rqv entpiooq.
l-lpdyporr o€ ooe€v€is pe XAI-1 ror <puoroloyrrd oipro
oiporog oe rlpe;rio ror dorqoq q Ovqorpdrqro rlrov
9.1% ror ou(overur oe34.6% oe ooOeveig;.re noOor\o-
yrrd oipro oiporo528. 'OAor or ooOeveig nopouoio(ov
uno(uyovorpio q oopop6rnrq rnS onoiog eouoXeri(ero
p€ rov Bo0p6 er\drrt.roqg rqg roXrjrrlro5 oyoyqg oro
veipo rcov rdru-r drptov. Eivqr noA[, nr0ov6v ntrrg q Xp6-
vro uno(uyovcrpio iou-rg eivor peprrd rouldXrorov une0-
Ouvq yro rr5 5roropoX€g rqg oyoyr;r6rqro5 rou nopo-
rqpeiror oe ooOevelg pe XAI-1.

H ovrqvqrAoorrrfl puO;rroq rou rop5roro0 puOpo0
oe ooOeveig pe XAI-1 npounoOErer rq euoloAoyrrq Aer-
roupyio rou ANI. Or 5orrpooleg nou eeopp6oope orq
peAtrq pog eivor yvoortg rupicrrg yto rnv 5rdyvurorl
rer.rv ourovd|.ru-rv veuponooerdv oe oooeveig pe IorXo-
ptiSq SroBnr,l'0. M. rqv peA€rq ourrl ono5ei(o;re 6rr
ooOeveig pe XAI-l nopouoro(ouv nro oulvd our6vopeg
veupond0ereg on' 6rr QuoloAoyrro oropo ovriorotxng
11furiog.

H oopoporr1ro rrls rf,vonv€uolKqg oppu0piog €qop-
rdror qno rqv rop5rord ouXvorrlro, rqv ovonveuorrxrl
ouxv6rqro Kor rrlv qArrio30'3'. Iqpovrrrig peropoA€g
orqv ev5oOtr.rporrrq nieoq 5ev eivor ouvqOe rg oe flpepq
ovqnvorl qo0evurv pe XAI-1. Aurig or peropoAEg pno-
pouv vo enqpedoouv rqv xopSrord Aerroupyio Kcl rnv
oprqprorrl nieor131 nporoAti.rvrog preroBoAig rou Kop-
Srorotr puOpo0 on6 rqv ove[dprrlrq 5rEyepoq rov i[to
ror ev5oOr,lporrrtilv uno5oxEtuv33. H o0(qor1 ruJv l-l€-
roBoldrv rt-rv evSo0oporrrtlv ror e(c,.r0ulporirdrv nri-
o€rr.)v o€ Quoroloyrrd dropo (6ntr-rg oe ovonvoq Sropi-
oou ovrrordoeov) 5ev enqped(et ro ropSroovqnv€u-
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orKd ovrovoKAoolKd, €vd ooe€v€i5 p€ ppovxtK6 d_
o0po tXouv ou(qpivo ro qvrovorAoorrrd ourd yeyo-
v65 nou oqpoiver 611 4 ev6o0ulporrrq nieo4 dev eivor
oqpovrr169 nopoytr_rv orq droxulrovorl ruv ovrovo_
r,\oortrdrv ourti.rv. Mrrprl eivor enloq5 ror q enidpooq
rou ovoTTV€uorrroi 6yrou orrg peropoAig rou ropdro_
rot pu0poir. Mro o[r(qoq roro 5O% rou ovqnv€uol-
rou 6yrou enreiper 1 5% ou{qoq rou ovonv€uorrrqg
oppuOpiog. AoOeveig pe XAll 5ev ou(ovouv rov ono-
nveu6pevo 6yro otpo 6rov 5ev eivor oe o(eio ovo-
nveuorlrq ovendprero. flroretoupe nuJS.rl eAdrrcr.roq
r(ov ovrovoKr\oorrrdlv nou puopi(ovror on6 ro ANI
oe ooOeveig. XAll nr0ov6v vo orpeiAeror oe eAdrru.roq
rrlg 5poorqpr6rqrog rutv rooeouno5oXtrrrv d orqv uq-
5pdvero, rov ouv6€o€ulv oro eyreeoArro orir\eXog,
yeyovdro nou EXouv oov reArro rqv eAorrcuoq rqg 5ro_
rrjpovoq5 rou Kop5roKo0 pu0poi36. Eivor nr0ov6v 6rr
q uno[io d q unepronvio oe oo0eveig pe XAfl enr_
SporJv oro KNI rol en4ped(ouv pe our6 rov rp6no ro
ovrqvorAoorrrd nou puOpi(ovrot on6 ro ANL

Irorrorrrd o11;rovrrrtg ouoXerioerg ppEOrlrov perolrlt
rtov rrptirv rutv 6orlpoortlv rou ANI rql rov nopopi_
rpr'rv rns crvoTrv€uolKqg Aerroupyiog (FEV1, o/oFEy,,

PaOr) otrtrd 5ev pp€Oqrov oqpovrrr€g ouoXerioer5 pe-
rol[ rcr-rv Sorr;roortiv rou ANI Kot r[uv roXurrlrtrrv o-
vulynS ruJV n€pre€prrd.rv ve ipurv. Enioqg q [rnop[q rulv
neprQeprrtirv veuponoOerti.rv 5ev onorer\o0oe xor npo_
5rqOerr16 nopdyovro our6vopqg veupond0erog orous
ooOeveig pe XAI-|. Aq,\o5d o opr0p6g rurv oo0ev6v pe
XAI-l ror rour6Xpovq tnop{r; nepreeprrdg rqr qur6vo-
pqg veupond0erog drov nepinou o idrog p€ rov opr0p6
rurv or6pu.rv pe XAII oroug onoioug q l-lN dev ouvo-
5e u6rqv on6 Aurdvo;rq veupondOero (nivorog Vl). 'O-
,\o ouro rcr €upRtioro pnoporjv vo e{r1yq0o0v p€ rnv
un60eoq nuJS ot 6roropoXtg nou ouoXeri(ovror pe rqv
XA[1, onurg q uno[uyovor;rio, eivor unetiOuvq ytq rnv
Sqproupyio FIN ror Aurovopqg veupondOerog orous
ooOevei5 ouroug.
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Peripheral and Autonomic neuropathy in patients with

Th. KONTAKIOTIS, PEIOGLOU XARMOUSSI S., PATAKAS D., MYLONAS J., ANTONIADIS A.

chronic obstructive pulmonary disease

Cerebral impairment in patients with chronic res-
piratory failure is well known, as the role of hypoxia
and hypercapnia in its emergence. peripheral ner-
vous system alterations during chronic obstructive
pulmonary disease (COPD) with respiration insuffi-
ciency seems more frequent than usual neurologic
practice suggests. Appanzeller et all first reported
bilateral and symmetrical nerve disorders in patients
who had wasting associated with COpD, later
Kinsman et a12 emphasized the frequency of sensory
disturbances in patients with COpD. Electrophysio-
logical studies demonstrated nerve abnormalities in
60-70% of the examined patients usually without
any obvious clinical signs of neuropathy3.a,5,6.
. lt seems that neuropathy in COpD patients is ex-
tensive involving also the autonomic nerve system.
The COPD patients had evidence of diminished pa-
rasympathetic and neural sympathetic drive com_

Key Words:

- Peripheral neuropathy

- Autonomic neuropathy

- Chronic odstructive pulmonary disease

paired to normal subjects of the same age7. Also in
the same patients diminished activity of their ba_
roreceptors was found when their blood pressure
was increased with lV phenylephrine injection8.

The purpose of the present study was to examine
a cross section of patients with COpD to establish
whether clinical or subclinical peripheral and auto_
nomic neuropathy commonly occurs in the absence
of specific metabolic disorders (diabetes. renal fail_
ure, malnutrition) or toxic agents (tobacco, alcohol)),
which could be implicated in the cause of this condi_
tion.

Patients and Methods

Twenty eight patients (25 men and 3 women) with
chronic obstructive pulmonary disease were select_
ed for the study. Also 21 age-matched controls with

" Respiratory Failure Unit and 2nd Neurological Clinic.
U n i. Thessa lon iki G reece

ABSTRACT
Peripheral s'ubclinical polyneuropathy was a common finding in our COpD patients.

The considerable slowing of motor conduction velocities mainly in lower limbs with insi-
gnificant changes in axon potentials are most compatible with demyelinating neuropathy.
The presumed etiopathogenic factor is hypoxia, since heavy smokers and alcoholics were
excluded. The evolution of neuropathy in copD patients seems to be very slow.

We have also demostrated that in our COPD patients autonomic neuropathies were si-
gnificantly more frequent than among the age matched controls. The existance of periph-
eral neuropathy is a not a factor predisposing to autonomic neuropathy in our VOpD pa-
tients.

PNEUMON (1992) 22-30
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normal pulmonary f unction were used as the control
group; most of them were relatives of our hospital
personel.

Our COPD subjects were selected from our pul-
monary clinic and had a Forced Expiratory Volume
at 1st (FEV,) that was 65%o or less of their Vital Ca-
pacity (FVC) (means 54.4%+12.5) and significant
changes in arterial blood gases. On the basis of
complete pulmonary studies (spirometry and arterial
blood gas determination) the diagnosis of COPD was
exluded in our control subjects (table 1).

lnformed consent was obtained from all of our pa-
tients and control subjects. lndividual were excluded
if they were older than 70 years, or if they had a his-
tory of any condition (eg diabetes, alcoholism, etc) or
any medication known to be associated with poly-
neuropathy. None of our patients were on almitrine
bismesilate. ln addition, prior to the study, all sub-
jects were screened for known cases of peripheral
neuropathy. Laboratory tests included complete
blood cell count, fasting blood glucose, VDRL, blood
chemistry studies using an automatic multiple anal-
ysis system. AII subjects had normal renal and liver
function, normal serum folate level and 812. Pa-
tients and control subjects were excluded from our
study if they had smoked more than 10 cigarettes a
day for the last five years. ln all patients and con-
trols blood HbCO levels were less than 301 .

Clinical examination

A history was taken and complete neurologic ex-
amination performed on all patients and normal sub-
jects. Body fat was estimated indirectly from mea-
surements of body skinfold thickness using the me-
thod of Durnin and Womersleylo and expressed as a
percentage of body mass. The body mass index
(BMl)was calculated from subjects Weight (W) in Kg

z5

and height (h) in meters according to the formula:

BMI= W,/h2 11

Electrophysiological tests

The investigations were carried out in a warm
room and care was taken to ensure that the subject
was relaxed. A Medalec MS6 EMG apparatus was
used to carry out all studies. Stimulation was per-
formed using surface pad elecrodes soaked in saline
with the cathode situated distally.

The active electrode was placed over the muscle
belly and the reference electrode was positioned
over the tendon at the base of the appropriate first
metacarpal. A stimulus frequency ol 1 Hz and pulse
duration of O.2 msec were used. Recordings were
made from the thenar, hypothenar, extensor digito-
rum brevis and abductor halucis muscles for the
median, ulnar, peronial and tibial respectively. Gain
settings of 05 mV and 5 mV were used for measur-
ing the latency and amplitude respectively. The ter-
minal latency peak to peak M response amplitude,
motor sensory conduction velocities and sensory
nerve action potentials were determined in median,
ulnar, peronial and tibial nerves unilaterelly. Values
were considered abnormal when they were below
the range of distribution of normal values for our Ia-
boratory (tables ll and lll)120.

The F-responces in the above nerves were re-
corded from the abductor policis brevis (APB), ab-
ductor digiti minimi policis, extensor digitorum bre-
vis and abductor hallucis respectively, using the
same electrode arrangement as for conduction ve-
locity studies.

Each nerve was stimulated supramaximally with
stimulus frequency 1 Hz and pulse duration of 0.2
msec recordings were made with a sweep-speed of
5 msec,/cm and a sensitivity of O.2 or 0.5 mV,zdiv.

Table 1. ANTHROPOMETRIC AND PULMONARY FUNCTTON DATA

Age
(years)

BMIl
Kgr/m2

Body fat FEV.
% % normal valu&

FVC

% normal value
PaCO, PaCO2
mmHg mmHg

coPD 61.5
+ 1.6

controls 4.O
+ 7.O

25.5
+ 5.4

23.O
+7.35

32.1
+ 7.8

34.3
+ 4.0

38.3
+ 8.8

107.3
+ 9.6

52.9
+15.4

97.9
+ 8.4

57.3 43.2
t 6.4 10.0

92 35.7
+ 4.5 + 2.1

1. BMI I Body Mass lndex = Weight (kgr) height2 (m)
2. Cotes JEe
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Table 2. MOTOR NERVES CONDUCTTON VALUES: NORMAL, Controts, COpD

MEDIAN
MCVc MCVp MLT

ULNAR
M-RA MCVC MCVp MLT

PERONEAL
MCV MLT M-RA

TIBIAL
MCV MLT M-RAM-RA

Normals (range)

61-77 49-67 2.8-4.2 8-27 55-81 49-67 2-3.4 5.5-22.5 40-58 2-5.5 0.5-9.7 40-58 2-8 2-9.8

CONTROLS
x 57.2 66.9 3.8
sD 7.9 7.9 0.5

13.3 56.9 68.5
5.6 6.1 9.1

3.0
o.4

3.9
1.2

9.5
5.0

9.7 53.2
3_2 6.1

6.1 55.6 5.5
2.7 9.0 7.4

COPD (1st examination)
x 51.5 60.1 4.7
sD 11.2 14.O 0.6

11 .4 52.7 62.t
5.1 7 .9 9.7

3.2
1.7

10.3
3.6

45"
6.9

4.2
0.6

5.4 47.8* 4.5 6.3*
3.4 6.0 0.9 3.8

COPD (1st examination)
x 52.6 60.8 12.5 53.9
sD 9.7 10.8 0.7 3.4

2.9 9.9 45.8*
9.7 0.4 2.9

6.1 45.t* 4.1 8.0
2.3 2.O 8.8 0.8

63.1

7.2
4.9
5.3 3.8

x=mean values, SD = standard deviation of the mean
" significant difference (p(0.05) between controls and 1st and 2nd examination (mean-Wittney U test)
MCV: Motor conduction velocity (p peripheral, c central), m/sec.
MTL: Motor terminal latency, millseconds.
M-RA: M response amplitude, m.

The F-responses were clearly isolated. The F-res-
ponses were isolated from the simultaneously re-
corded M-responce. Successive stimuli were applied
until a total of 2O F-responses were recorded. The
latency of the F-response was taken as the interval
between stimulus artifact and first deflection of the
late evoked response; the minimum and the maxi-
mum latency values were determined for each
nerve. Permanent recordings were made on polaroid
f ilm. The recorded values were evaluated in relation
to the patients' height and age13'14.

The Autonomic nervous system evaluation

The autonomic nervous system tests were per-
formed using the method of Ewing and Clarkl5. The
parasympathetic system was evaluated f rom: 1 . The
heart rate response to a Valsalva manoeuvre. We
calculated the Valsalva ratio of the longest R-R in-
terval after manoeuvre to the shortest R-R interval
during quiet breathing. The mean maximum and
minimum difference in heart rate was calculated
during six inspirations and expirations, and 3. The
immediate heart rate response to standing. We cal-
culated the ratio of the minimum R-R interval to the
maximum R-R interval. The sympathetic system was
assesed by: 1. the blood pressure response to stand-

ing. We calculated the difference of the systolic
blood pressure when the patient was lying down
quietly and when immediately standing up and 2.
The blood pressure response to sustained handgrip.
We calculated the difference of diastolic blood pres-
sure when the patient maintained a handgrip at
30% of his maximum force for up to 5 minutes.

Table 3. SENSORY NERVE VALUES: NORMALS,
CONTROLS, COPD.

MEDIAN ULNAR
NAP SCV NAP SCV

SURAL
NAP SCV

NORMALS (range)
9-58 42-68 5-32 47 -67 5-33 36-48

CONTROLS
x 10.9 37.9
sD 4.7 10.0

7.8 46.1 13.3 44.6
4.5 16.0 7.1 18.2

COPD (1h examination)
x 1 1 .5 37.7 6.0
sD 4.O 5.5 2.6

40.6 1 1 .3 38.1 "
6.0 6.1 13.4

COPD (1h examination)
x 12.3 36.0 6.5
sD 5.1 6.6 2.7

37.9 9.5 37.0
12.8 7.8 20.7

Mann Whittney U test, p(0.05
NAP, Nerve Action Potential (microvolts)
SVC, Sensory conduction velocity (m,/sec)
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Patients were granted "normal" when all the
tests were normal, "slight disturbance" when one
of the tests was abnormal and "parasympathetic le-
sion" when at least two of the tests were abnormal.
Combined neuropathy was diagnosed when two or
more parasymathetic tests were abnormal with at
least one of the sympathetic tests.

RESULTS

Four of the 28 COPD patients demostrated clinical
and electrophysiological symptomatology of peri-
pheral neuropathy. Neurological examination res-
ults were abnormal in these patients showing dim-
inished vibratory sense in the lower extremities and
diminished or absence of ankle reflexes. Electrophy-
siological studies demostrated a definite (more than
1O%) decrease of motor or sensory conduction ve-
locity in three nerves. Ten more of our COpD pa-
tients had incomplete clinical symptomatology (ab-
normalities only in vibratory sense) and their con-
duction velocities were 5-10% below the lowest
range of our normal subjects.

None of the 21 normal age matched controls
demonstrated a complete symptomatology of peri-
pheral neuropathy. Ten of them had reduced con-
duction velocities 5-1O% below the lowest range
value) and only five of them had an incomplete clini-
cal symptomatology.

The tables ll and lll compare electophysiological
findings. The values of our controls and COPD pa-
tients were in the low range of our normal values.
There were significant differences between patients
and the controls for the peroneal and tibial motor
nerves, with the amplitude of motor nerve conduc-
tion velocities being discriminator of the two groups
rather than the distal latency. ln contrast sensory
nerve conduction velocities were significantly dif-
ferent only for the sural nerve.

ln our control subjects the maximum F-wave lat-
ency (F max) was 31 .31+2.77 msec for the median
nerve, 31 .2+2.8 msec for the ulnar nerve
48.1 +1 8.9 msec for the peroneal nerve and
53.7+3.4 msec for the tibial nerve. The correspond-
ing values for F-waves minimal latency (F min) were
fo.und 26.8+3.4, 27.0+2.64, 41.5+16.9 and
46.5+5.9 msec. ln our COPD patients we had found
that the F max was 32.9*4.8 msec for the median
nerve, 31.0+2.64 msec for the ulnar, 51.8+20.6
msec for the peroneal and 56.8*12.9 msec for the
tibial nerve; the corresponding F min latencies were
26.5+2.63, 27.7+2.83, 43.O4+17.5 and
46.14+17.5 msec. During our second examination
6-18 months later these values did not significantly
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change.
It is well known that F waves latency depends on

the subjects height and age; our normal values in
relation to height have been reported elsewerela.
Using the normal values tables, we found that the
percentage of COPD patients with increased (more
than 10% over our mean normal values) F waves
minimal and maximal latencies in the peroneal tibial
and sural nerves were statistically signif icantly
more 1x2 test) than the corresponding control sub-
jects. The number of COPD patients with abnormal
F wave maximal latency in the ulnar nerve was also
significantly higher than the number or control sub-
jects with the same degree of abnormality (fig. 1).

ln table lV we compare pulmonary function tests
and blood gases with the conduction velocities of
our COPD patients. There are significant correla-
tions between FVC, FEV, %FEVo, and motor conduc-
tion velocities of the peroneal, tibial and sural
nerves. These correlationns are higher for PaOr; we
found no significant correlation between paCO, and
conduction velocities. Also we found no significant
correlations between motor conduction velocities
and BMI and To of body fat.

Table 4. CORRELATION COEFFICIENTS BETWE-
EN CONDUCTION VALUES AND
PULMONARY FUNCTION TESTS

NCV FVC FEV, &FEV1 PaCO, PaCO2

Peroneal
Tibial
Sural

0.237 0.345 O.44Oa 0.494b -0.303
0.378a O.44Oa 0.387a O.4O9a -0.305
O.434a 0.455a 0.336 0.510b -0.078

a: p(0.05 b: p(0.01 .

Electromygraphic abnormalities were found in 4
COPD patients and consisted of decreased interfer-
ence pattern large amplitude polyphasic potentials
and fibrilations in the extensor digitorum brevis and
tibialis anterior muscles. Neurologic examination
results were abnormal in all these patients, showing
diminished or absent ankle reflexes and diminished
position and vibratory sense in the lower extremi-
ties. Hypermalities were consistent with peripheral
sensorimotor polyneuropathy; these patients had
moderate muscle wasting.

Toxic factors including treatment medications and
cigarette smoking might adversely affect nerve func-
tion. The former were exluded because the common
drugs (b-agonists, diuretic) were not neurotoxic;
none of the 4 patients with muscle atrophy were on
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Fig. 1: The number of COPD patients with abnormal (pro-
longed) F waves maximal and minimal latency was statistical-

corticosteroids. However a possible role of cigarette
smoking in the pathogenesis of COPD-associated
neuropathy was considered. A careful smoking his-
tory was taken for the 21 controls and the 28 pa-
tients. Expressed as a pack-year, control subjects
had no significantly lower cigarette consumption
than COPD patients (13+5.1 vs 12.3*8.2). Specifi-
cally in 5 of the I COPD non-smokers nerve func-
tion abnormalities were identified, and in 11 of the
19 COPD smokers. Thirteen controls were smokers
and from them 7 had abnormal electrodiagnosis
findings; among the 8 non smokers 3 had nerve
function abnormalities. Statistical analysis of these
proportions (x2 test) showed no significant differen-
ces.
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1.4,: !. fl Uln ar

lv significantly higher than
p<10.05).

in our control subjects. x'test,

Seventeen of our COPD patients had a second ex-
amination 6-18 months later. We found a mean of
FVC 50.5%+29.1, FEV139.3+19.2 e/o predicted), %
FEV,, 58.7+5.7, PaOr57.2+10.5 mmHg and PaCO,
46.2+6.8 mmHg. When we compared these values
with the corresponding values of our first examina-
tion we found no statistically significant differences.
Also electrodiagnostic differences between the first
and second examination of our COPD patients were
not identified (see tables I and lll).

Table V shows the results of the autonomic ner-
vous system tests together with the international
standardsl2. The parasympathetic tests (Valsalva ra-
tios) and heart rate response to standing were sig-
nificantly decreased in our patients. ln sympathetic

Table 5. MEAN VALUES IN TESTS OF CARDIOVASCULAR AUTONOMIC FUNCTION IN CONTROLS AND
COPD PATIENTS

Normal Values
Borderline Abnormal

PARASY M PATH ETI C F U N CTI O N TESTS
tr Valsalva ratio

tr

tr

Min-max Heart rate in deep
breathing (beats,/min)

Heart rate responce to standing
(30: 15 beat ratio)

SYMPATH ETIC FU NCTION TESTS
tr Fall in systolic blood pressure in

stading (mmHg)

tr lncreases in diastolic blood
pressure to sustain handgrip
(mmHg)

1 1 .9+10.3 1 7.91+8.9+

Controls

1.42+0.25

12.62+5.41

1.08+0.11

COPD

1.21+9 16*

12.11+7.72*

1.04+0.05*

Normal

>1.21

>15

>1.05

<10

't .11 -1 .20

11-14

1.01-1.03

11-29

<1 .10

<10

<1.00

>30

Mlftlmuffi F. Latrrcy (7. sbnormstl

* test (0.05 between controls and COPD

17.O+7.2 18.4+6.1 >16 1 1-15 <19

zt)
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control tests the blood pressure response to stand-
ing was statistically significantly higher in our pa-
tients than in control group.

Table Vl shows the number of control subjects
and COPD patients with abnormal and normal elec-
trodiagnostic tests who had abnormal parasympa-
thetic and sympathetic f unction tests. Only one sub-
ject of our controls had abnormal autonomic ner-
vous system tests. ln contrast 7 ol our COPD pa-
tients without peripheral neuropathy and 1O of
those with peripheral neuropathy had abnormal au-
tonomic nervous system tests. Between our COPD
patients, autonomic nervous system abnormalities
were statistically more frequent than in controls (x2

= 15.55, p(0.001). ln contrast the frequency of au-
tonomic neuropathy among COPD patients with or
without peripheral neuropathy was not statistically
significantly different lx2 = 1.347).

There were good correlations between pulmonary
function tests and autonomic nervous system tests
(table Vll). A statistically significant correlation was
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found between FEV.,, FEVl%, and PaOr, and the au-
tonomic function tests with exception the increase
in diastolic BP to sustained handErip.

Finally, Table Vlll presents the correlation coeffi-
cients between the motor conduction velocity of
peroneal, tibial and sural nerves and the autonomic
nerve f unction tests. The correlations were poor and
significant only between the Valsalva manoeuvre
and conduction velocity of sural nerve.

COMMENTS

The findings of this study indicate that subclinical
motor and sensory polyneuropathy was a common
finding among our COPD patients and our age
matched controls. Fifty (50%) of our COPD patients
had abnormal findings in nerve conduction studies
and impaired nerve conduction was more commonly
found in the lower extremities than in the upper ex-
tremities. Ten of our controls (47%) had also abnor-
malities in nerve conduction studies.

TAbIE 6. NUMBER OF CONTROL AND COPD SUBJECTS WITH ABNORMAL AUTONOMIC NERVOUS TESTS

Normals
Controls with
peripheral neuropathy: 10 10

Controls without
peripheral neuropathy:

COPD with peripheral
neuropathy:

COPD without peripheral
neu ropathy:

Borderline Abnormal
Parasympathetic Parasympathetic

1011

14

14

Combined
Autonomic
Neuropathy

1

4

2

Tab|e 7. CORRELATION COEFFICIENTS BETWEEN AUTONOMIC NERVOUS SYSTEM TESTS AND PULMO-
NARY FUNCTION PARAMETERS

Vals. ratio

Min-max HR in deep breathing

HR response to standing

Fall in systolic BP to standing

lncrease in diastolic BP to sustain
handgrip

FVC
-o.207

-o.212

-0.131

-0.100

-0.97

FEVl
0.634*

0.373*

0.630"

-422*

0.071

FEVI
0.561*

0.289

0.586"

-0.296

0.068

PaO2
0.621*

0.376*

0.604*

-0.532

-0.045

PaCO2
-0.081

-0.251

-0.1 92

o.278

o.167

" all values >0.323 are significant (p<0.05)

4
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Tab|e 8. CORRELATION COEFFICIENTS BETWEEN CONDUCTION VELOCITIES AND AUTONOMIC NERVE
FUNCTION TESTS

MOTO R CON D U CTIO N VELOCITY
Peroneal Tibial Sural

Vals. Ratio

Min-max HR in deep breathing

HR response in standing

Fall in systolic BP in standing

lncrease in diastolic BP to sustain
handgrip

o.237

1 .101

o.144

-0.1 38

-0.016

o.207

0.023

0.093

0.093"

0.065

0.554*

0.286

0.330

-0.1 19

0.139

" p(0.05

ln contrast to these similarities there are several
differences between the two groups: Clinical signs
suggesting peripheral neuropathy were more fre-
quent between our COPD patients; a complete
symptomatology of peripheral neuropathy was deve-
loped in 4 and incomplete in 10 of them. Only 5 of
the 21 controls had an incomplete symptomatology
of peripheral neuropathy. ln other studies5'15'16, the
percentage of COPD patients with clinical signs of
peripheral neuropathy was estimated to be BOo/o, or
27%o.

Electromyographic abnormalities were found in 4
COPD patients, in the lower extremities and were
more frequent in the most distal muscles. None of
our controls had electromygraphic abnormalities.

The conduction velocities of peroneal tibial and
ulnar nerves were significantly lower in COPD pa-
tients than in control subjects (tables ll and lll). Sim-
ilarly the number of COPD patient with abnormal F

wave maximal and minimal latency were significant-
ly higher than the number of controls with the same
abnormalities (Fig. 1 ).

The considerable slowing of motor conduction ve-
locities of the lower limbs with insignif icant
changes in axon potentials are more compatible
with dimyelinating neuropathy. Peronial nerve biop-
sy was not performed in this study. Appenzeller et
a12. Stoebner and al21 obtained peronial nerve biopsy
specimen from their patients with neuropathy; their
findings appeared to be relatively non specific,
showing loss of myelin and Wallerian degeneration.
Several of our COPD patients developed an in-
creased maximum and minimum F wave latency in
peroneal and tibial nerves; these changes underline
disf unction of long alpha neuron a*ons't''n.

These findings differ from other studies3'17 which

observed electrodiagnostic abnorma I ities compatible
with axonal neuropathy. similar to those found in
nondemyelinating metabolic neuropathy.

Slowing of motor conduction velocity, in patients
with substantial wasting may reflect the effect of
cooling on nerve conduction, estimated to
2m/sec/oC of temperature difference from normal.
All of the studies were done in the same laboratory
with a constant temperature ol 23oC, a temperature
at which the nerve conduction velocity is not influ-
enced. Also from our nutrition indices (%body fat
and BMI) we have demostrated that none of our
COPD patients suffer from malnutrition.

Nicotine receptors are found on the axons and
terminals of many sensory and motor fibres, and
since nicotine at high doses may affect sensory and
neuromuscular transmission22, it is the most likely
candidate for the neurotoxin in COPD-associated
neuropathy. Cigarette smoking did correlate with
sensory nerve impairement to a remarkable degree
and these correlations are particular striking for pa-
tients whose smoking history exceeds 60 pack-year3
and suggests cigarette smoking as a toxic factor in
the pathogenesis of the non demyelinating type of
neuropathy observed in COPD patients who smoke.

Age has been demonstrated to affect the ampli-
tude of sensory action potentials23; this factor has
been excluded through the inclusion of an age
matched control group and from the observation
that sensory action potentials did not differ signifi-
cantly between these two groups.

We feel that the differences between our study
and the others can be attributed to the fact that the
consumption of tobacco was smaller amongst our
controls and COPD patients and probably the toxic
effect of nicotine were minimal.
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The evolution of neuropathy in COPD patients
seems to be very slow18. We were unable to demon-
strate any electrodiagnostic differences in 17 of our
COPD patients who had a second examination after
6-18 months; pulmonary function tests values had
also remained unchanged.

We found statistically significant correlations be-
tween FVC, FEV,,, %FEV1, and conduction velocities
of the peroneal, tibial and sural nerves. The mean
PaCO, in the patients was 43.2+10 mmHg whereas
in controls the average was 35.7-F2.1 mmHg. Lo-
rente2a failed to report a reduction in the speed of
impulses in the mammalian nerves in high concen-
tration of COr. From this study it does not appear
that PaC02 can be mainly responsible for impaire-
ment of nerve conduction since we found no corre-
lation between PaCO, and nerve conduction veloci-
ties. None of our patients had acute respiratory fail-
ure and their pH values were normal. Therefore it
seems unlikely that the results can be explained on
the basis of pH changes.

Severe hypoxemia was observed in all our pa-
tients and this was well correlated with the reduc-
tion of conduction velocities. The hypoxemia could
be the significant influencing factor in slowing the
nerve conduction velocities. Several studies showed
the dependence of electrical activity on oxygenation
in non mammalian3a and in mammalian species2o.
ln man however, the experiments were directed to
the ischaemic effect on nerve conduction studies26.
Neuropathy in chronic occlusion of the large arteries
is a known entity at present which is again believed
to be a result of the anoxia effect27. Several COpD
patients developed tissue hypoxia, during the course
of their disease. The level of PaO, is linked to survi-
val; the mortality among those with normal blood
gases at rest and exercise was 9.1%; in those with
abnormal blood gases was 34.6%o2t. Also the mortal-
ity of COPD patients related to tissue hypoxia2e. lt is
possible that chronic hypoxia was at least partly re-
sponsible for the aggravation of conduction abnor-
malities in our COPD patients.

The reflexed regulation of the heart rate is de-
pendent on the normal function of the ANS. The
tests that we have used in our study are well known
mainly in the diagnosis of diabetic autonomic neu-
ropathyra. We have demonstrated that in our COpD
patients autonomic neuropathies were significantly
more frequent than among the age matched con-
trols.

The severity of respiratory arrythmia is dependent
on heart rate, respiratory rate and ageto't'. Signifi-
cant changes in endothoracic pressure are unusual
during resting breathing in COPD patients; these
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changes can affect cardiac function and arterial
pressuret' causing changes of heart rate from stim-
ulation of endo and exothoracic receptors separate-
1y33. lncreases in changes of endothoracic pressure
in normal subjects (breathing through resistance)
does not affect the cardiorespiratory reflexes and in
patients with bronchial asthma these reflexes are
increased3a, which means that the intrathoracic
pressure is not important for the attenuation of
these reflexes.

The influence of tidal volume on the changes of
heart rate is also small; a 50% increase of tidal vo-
lume causes 15% increase of respiratory arryth-
mia31. Patients with COPD when they are not in
acute respiratory failure do not decrease their tidal
volume so as to cause a decrease of these re-
fl exes35.

We believe that the decrease of the ref lexes of the
ANS in patients with COPD is probably due to the
decrease of baroreceptor f unction or to the inactivity
of the connections of the brain stem which are re-
sponsible for the respiratory fluctuations of the
heart rates6. lt is possible that hypoxia and hyper-
capnia are acting on the CNS and affect in this way
the reflexes of these patients.

We found good correlations between autonomic
nervous system tests and pulmonary function tests
(FEVI, %VEV1, PaOr) but not with motor conduction
velocities of the peripheral nerves. Also the exist-
ence of peripheral neuropathy is not a factor predis-
posing to autonomic neuropathy in our COPD pa-
tients; in our COPD patients with and without peri-
pheral neuropathy the number of those with auto-
nomic neuropathy was about the same (table Vl).
These findings suggest that factors (mainly hypoxia)
related to COPD evolution and pathophysiology are
responsible for peripheral and autonomic neuro-
pathy in these patients.
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2, 6nou V.* rord Aenr6g oeprop6g.

nNEYMON (1992) 31_36

EIEATOTH

H ptoq rugreArSrrq nieoq (Po) pnopei vo Oeu-rpq0ei 6-
r qnoreAei oOporopo 6uvoprrdv ror pq 5uvo;rrrtlv nopo-
pfrpov. H 6uvo;rrrr1 nopdperpog erQpd(eror pe rqv pi-
oq rrprl rurv eAqorrr6v 6uvdpeurv €novoqopdg perd
ono eronvod otpo ioou p€ rov ovonve6pevo oyro. Or

pq Suvoprroi nopdperpor oXeri(ovror p€ rnv p€oq rrprl
rqg reloer<nveuorrrflg ruqeAr5rr4g nleorlg (Pr*) roOdrg
Kqr U€ rqv ororrrd reAoeronveuorrrd nleoq (Pause)
nou npo6ropi(ovror Xpovrrdl (e rrovo 1).

H ptoq xuqreAr5rr[ nieoq;rerpoupivq rord rqv
5rdpre ro rqg noOqrr14g prlXovrrdg ovonvoqg oXeri(eror
pe enrOuprqrig ror ovenrO0;rqreg enrnrdroe rg. H Po eivor
ro0oprorrrog nopdyovre5 rqg o(uydvtrrong, n 5e orlEq-
on rnS oleri(eror p€ rrlv 6rdvor(q rcrrv ouUn€ilrr.ur6-urv
ruqe,\l5ov Kor rrlv euvoirorepq rorovopq rou uypou
rtr-rv nve upovuJv Kot rqg orporrrqs porls.2'3 Av xor q ou-

AE{ery rAe6fi:

- Miotl xuqteAdtrrl nieo4

- 11 podtoptonxoi nopdyovreg

- Meryr1oery

Eqorl rqS Po ouvdOu-rg BeArrdlver rqv ovroAAoyd rou o-
(uy6vou, ouro 5ev ouppoiver ndvrq. Irqv nepinru.roq
nou or Aerroupyrrtg nveupovrx€g povd5eg iXouv d511
nAqpu-rg SlovorXOei, q ou(qoq rlS Pa pnopei vo ono-
5erXOei ovonoreAeoporrrrl q ror enr(q;rro.a'5

H oXioq ovdpeoo orqv Sroroorp6rqro rurv nveup6-
vuJV Kqr rou 0oporrrori rorXdrporo5 eivor ereivq nou
ro0opi(e r rqv une(or<orrrfl nieoq ror rrg or;ro6uvoprrtg
enrnrtloerg nou noporrlpo0vror perd on6 ;rro preropo-
An rqS. H 5roroorp6rqro rou nveupovo Kqt rou Ot-rpo-
rrrou rorXtirporog npooriOevror nopoIArllurgl

1/C6= 1/Cr+ 1/Cw - Cns = Cr' C*,/C. + 6*

H C*r, q C1 ror q C* ovoQtpovrot ornv Sroroorp6-
rqro rou qvqnv€uortKori ouorq;roro5, TuJV nveupovrrrv
Kqr rou Ot.rporrroJ rorXtlporog ovrroroiXtrrg. H rour6-
Xpovq peropo,\q rou 6yrou rou nveipovo (AV.), rou
0urporrrou rorXti.rporog (AV1a7) ror qvonv€uolKo0 ou-
ordporog (AVns) eivor iSro ror enopivurg 11 p€oq pero-

ZroltovoyAeto fewxo lleprQepenxd Noooxopeio, A04vo.
llaventorrlptto Minesota, lorptrl Kivrpo St. Paul-Ramsey
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poAil rr15 evSoune(u-rrorrrdg nieoqg (Apr.) nou ovl-
ororXei oe rdOe peropoAn rnS pEoqg ruqefu5rrqg nle-
oqg (APo) pnopei vo unor\oyroOei ulg oxoAo[r0urg:

AV* = AVpg
APr. ' C,,a7 = APo ' Cns -* AFr. = APo 1C.,zC,+C*1

Ener5q or peropoAis rlS Ppr_ enqped(ouv no,\[r ro
npo<poprio rq5 5e(rdg rorAiog roOtirg Kql ro p€roQop-
rio rqg oprorepqg ror,\iog, ol peropo,\Eg ourtg rqg ev-
6oune(ulrorrrd5 nieoqg npooSropi(ouv ouvd0r.r.rg rrg
orpo5uvoprrrtg <nrnr6oe rg yro rdOe dedopivrl ouv0qrq
pqXovrrorj oepro;rorj. H uqrrlAdrepq C1 ror r.1 Xopqtr6-
repq Cyy yto rrlv iSto Po tXer oov ouvenero rqv eldr-
ru,on rns ropSrordg nopoXqg. H eleprrq enovo<popd
trrerti.rveror rot q rop5rorq nopoXd eAorro0ror ov q p€-
on ouorntlorrxd nieo4 5ev ou[qOei ovdAoyo pe rqv ou-
Eloq rnS nieoqg orov 5e{r6 ror\no.6.

Ie opropiveg r,\rvrr€g roroordoerg, n q[rEnon rrls K€v-
rprrq5 QAeprx4g nleoq5 nou nporoAeiror on6 rrlv ori-
Enon rnS Po, pnopei vo nporor\ioer ror qr\Ao npoptrd-
poro e1165 on6 rqv <Aorrooq r4g rop6rorilg nopoXqg.
H rororpdrqoq ruJV uypdrv roro rqv droprero nopcrr€-
ropfvou pqXovrro[r oeproporj oXe56v novro oXeri(eror
p€ r]v 5rorooq rou 5e[lo0 roAn8u q,/ror rrlv ou(r1p€vrl
nieol rou 5e{rou r6Anou nou ouvoderjouv rrlv ori[qo4
rqs Pe.7

To poporpoupo o5ro;reloBflrqro eivor onorileopo
noAAdrv oAAqAenrSp6vrov rTopoyovru-rv nou enqped-
(ouv rqv eu0pouor6rqro ruJV rordrv ror rrg dlonveupo-
vrrfg 5uvdperg. H pEylorq 5rororXulporrrq nieoq rov
oepoytrryti.rv (peak transmular airway pressure) qoi-
v€ror ntrlg qnoreAei rov r0pro nopdyovro rrvd0vou 16-
oo yro ro popdrpoul.ro oono pq(q, (nveupo0tilporog,
nv€upop€oo0urpdrro. Srdpeoo epeuoqpo, epBotrd ot-

TooS), 
doo Kot yto ro rTv€upovtKo oi5qpo A6yur nieoqg.8-

1:

Ener5il q Po 5ev prnopei vo perpqOei dpeoo. ouXvo
XprlorporTot€iror 11 ptoq nieoq rr.lv oepoyu,rydlv (p"*)
oov tppeoog rp6nog npoo5roproprou rqg po. Auro yi-
v€rot yto 5uo l6youg: 11 P"* eivor euroAo perpdorprl
ror 0etrrpeiror 6rr npooeyyi(er rrovonor4rrrd rqv po
orS n€ptoo6repeg neprnrtioer5. Or o0yXpovor ovo_
nveuorrlpeg ;.rerpoiv rqv nieorl rr.r.rv q€poyurydrv (pu*)
oe 5roQopo oq;reio - dtr\or orrlv ouoK€ud y rou ru-
rldr;rorog, dAAor oro orlpeio o0vdeoqg rou qvoTrv€u-
orqpo p€ ro €roilv€uorrrd rrjrr\utpo ror dAAor oro €K-
nveuorr16 rrjrAtr.rpo rovrd orqv poApido ernvoqg.

Av r<or q ouoXerroq ovopeoo orqv p"* ror po iXer
prelerq0ei 16oo rqrd rov oupporrr6ll 6oo ror roro
rov oeprop6 uq,qAns ouxvorrlrogl2, or poorrEg oAr\q-
Acnr5pdoerg ovdpeoo orqv p"* Kqt rnv po 5ev €Xouv
yiver enoprdrg rorovoqr€g.

:XE:H ME:H: NIE:H: TON AEPATOTON KAI MEIH:
KYVENIAIKH' NIE:H:

Ferrrperpr rq npoo€yyrorl

'Orov ro qvqnv€uolKd ouorqpo oepi(eror pqxqvt-
rd on6 ro ordpro rrrv cr€poyulydrv, 11 onAoirorqptvq <-
(iouroq rivqoqg rou ouordporog:13

P=RV+Vr./C,.+P", (e(ioruoq 1)

oqpoiver 6rr q ooroupevq nieoq rord rqv eronvo4 (pu*)
€Xe r vo unepvrrqoe r 3 poorrd rpqporo: 'l ) To npti.rro
eivor or ovrrorooerg podg R,'V, onou ro R, ror ro V no-
proro0v rnv €tonv€uorrrq ovrioroon Kqr poq ovrroroi-
XurS. H neproXq A rqg err6vog 2 noprord ro olorAd-
pulLrq rng oXtoqg nieoqg-Xp6vou rou ovrrororlei orrg
eronveuorrrEg ovrrorooers porlg. 2) To Se0repo Eopt-
ord rrlv nieoq nou onorreiror yto rrlv unepvirqoq rtuv

,/
I Auro-PEE':

) rtto

I
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eAoorrrti-rv ovlordo€uJv Kord rrlv €tonvor1, Vr,/CRS, 6-
nou ro V1 noprord rov ovoflv€u6pevo oyro nou 5to-
r€iv€r ro ouornpo qn6 rrlv r€Io€Knv€uolKrl eion t-
oopponiog Kot ro Crs onorelei rqv 5roroor;rdrqro rou
ovonv€uoflKou ouorrlporoE. H neproxq B rrlg err6vog
2 noprord ro oAorArlpu.rpo ni€ons-Xpdvou nou ovrr-
ororXei oro €AoolKo our6 rpdpo. 3) To rpiro eivor ro
rpqpo rqg unolerno;rivqg eAoorrrrlg nieoqg, P",,, ilou
€ivor ro o0poropo rqg PEEP Kor rrlg auto PEEP (AP).
Kord rqv 6rdprero rqg noOqrrrdg ernvo4g, q nieo4 nou
nporoAel rqv poq rou o€po eivor 11 eAoorlrq nieoqg e-
novo<popdg (V, C,") nou ouooulpetiOqre xord rqv
npoqyou;revq eronvorl. H P,* epnepriXer ivo ororXeio
ovriorooqg nou oQ€il€rol rupiu-rg orqv ovriorooq rn5
ernveuorrxrlg polpi5og. H nieoq ourq Sonovdrcu orrlv
e{ouSerEpuroq r{rv ovrrordoetlrv rou n€ptO€prro0 rprq-
porog (P"*,",.",) n€pov 6qAo5d on6 ro oqpeio 6nou ;re-
rporor 4 P"* ror eivor uneu0uvq ytq rnv Sroeopd ovo-
U€ocr ornv P"* ror rqv orpoo<porprrq nieoq. To oAorAd-
pupo rns oXtoqg nieorl5-Xp6vou rtrrv oepoyr.uytirv rord
rqv Srdprero rqg ernvodg noprordror on6 rrlv neproX4
C rrlg errovog 2. Enioq5 11 Po rord rqv ernvoq pnopei
vo 0eopqOei orr onore,\eiror on6 5uo ptpq. 1) Tqv
SroQopd nieoqg ovdpeoo orqv rurpeAiso (Po) Kot oro
oqpeio pfrpqoqg rq5 nieoqg rtrtv o€poyulytirv (Pa-P"*) q
onoiq 5onovoror orqv unepvirrloq rov ovrrordoetllv
poqg ru.rv oe poyurytirv qn6 ro orlpeio pirpqoqg rl5 P"*
xor revrprrdrepo (err6vo 2, neproXq D) ror 2) rqv e(cu-
reprrfl ovriorooq poflg (neproXq C erx6vo 2). Mro yeur-
perprrq npoo€yyrorl rqg oXiorlg ovdpeoo orqv P"* ror
orqv Po pnopei vo erQpoo0ei u.rg oroioriOurg. H pioq
rrpq rqg P,* rord rqv 5rdprero rou n,\ilpoug ovqnv€u-
orKo0 rc[rAou (P"*) unoAoyl(eror pe rrlv e[iotooq

Fu* _ (A+B+C)

Tr (e(ioroo.q 2)

flop6poro rl pton rrpd rq5 Po rord rqv 5rdprero rou
nAdpouq qvonv€uorKou xurAou (Po) roo0ror ;re:

TIME

Err<6vq 2:

H e[ioooq 4 pnopei enopivurg vo ypoeei:

Fu*-po =vr/Tr. (Rr-R.) n

F,*-Fo =Yr/60 '(Rr-Re) (e(ioooq 5)

Kqr Pn=Pu* + UE,/60) ' (Re-Rr)

Iro povr€Ao our6 Xpqorponorrloope ;.rro rrprq 16oo yro
rnv €rorTv€uorrrq (R,) 6oo ror yto rnv ernveuorrxq (R.)
ovrioroorl. Ol R, ror R6 OeoprlOr1rov ove[oprrlreg ono
rrlv poq Kot rov oyro evd.r or rvoeAoorrx€g r5r6rqre5 rou
ovorv€uorKorj ouordporog 5ev eldeOqoov un' o-

14
tl.,rv.

MoO4gorrrrl npoo€yyrorl

Kdvovrog oprop€veg onAtg nopo5oXtg, pnopel vo
5qproupyqOei 0etr.rprlrrrd ;.rro ;roOq;rorlrd oXEoq nou
ouvS€er rqv pEoq nieoq oe 6[o oqpeio (P, ror P2).

Irip<fovo pe rrg nopoSoXtg ourEg 5eX6poore orr ro o-
vonveuorrxo ouorq;ro oupneprQ€perot oclv ivo lrovo-
Xtopo rleroro xrjrAu.rpo ror 6rr q ouvoArrrl ovriorooq
quroi rou qnr\oi, ouordporog roOopi(erot on6 pro
oroOepq eronveuorlrrl Kot €Knv€uorrrq ovriorooq, R,

Lllt
:)a
U)
tu
E.
o_

o _ (A+6+P1
ta--,. 

TT

Enoptvurg q P,*-Poeivor:

o D _ (A-D)
I aw-r A ------=-lr

(e(iotr-roq 3)

(e[iotuoq 4)

Edv R, ror Rg 0eurpqOouv oroOepig, r6re

R = R,/V dt = Rr 'V, ror D = Rr/V ot = Re .Vr

COi{STAN'T FLOW
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1 Paw

Single compartment model
Mov6lurpo povr6Ao

ror R. ovrroroiXu.r5, pro oroOepd rord rqv 5rdprero
rou ovoflv€uorrroJ rirr\ou 5toroor;1614rct rou qvq-
nveuotrrot ouorrlporog, Cr" ror on6 evq eronveuorr16
V, nou roo0ror p€ Tov ernveuorrrd V1.

Mioq nieoq oro oqpeio P1

H ptoq nieorl oro P., npooSropi(eror poOqporrrd o-
n6 rqv nopordro e[iotr.roq:

P,=
TT

MEo7 nieoq oro oqpeio P2

H pr€oq nieoq oro P2 pnopei vo er<ppooOei po0qpro-
rrrd pe rqv nopordrur e(ior,uroq:

Ti Tr Tr

I pr'61 +/ 1e,-er) . v dt +/ e, . at
r.tTi

Err6vo 3:

Ti Vr
R, 'V, +/

r. Cr"

t R"^, Vr

(3)

F,=

To npdrro oAor,\flpopo noprord rqv nieoq yto rnv o-
vrrpertlnroq rtrtv €tonv€uorrrdtv qvrrorqoeuJv poqg, ro
Seirepo noprord ro rp4po rcuv eAqorrrdv ovrrorooe-
rrlv Kor ro rpiro, To €Knv€uorrr6 rpdpro ovrrordoeulv
podg nou o<peiAeror orrg ovrrordo€tg rou rurAdlporog
nfpov rou oqpeiou pirpqoqg rou P1. Xpqorponordr-
vros rnv e{iou.roq rivqoqg rou ovonv€uorrrou ouord-
poros pnopoipe vo rpononor4ooup€ rrlv e(ioooq 1

o5 e(q5:

Ti Ti Vr TT

/tn,U dt+/ .dt+/1n",,.Vyot

F,=
To To C,, T

Ti Ti Tr

/(p,-pr) ' dt +/ P2 ' dt +/ er . ot
To To Ti

onou 11 R"r, noprord rqv ovrioroo4 n€pov rou p,.
AoOivrog orr ol Rs Kot R",, eivor oroOep€g ror drr

V, LV'OI, 6nou V q €ronv€uorrrd fl exnveuorrrrl porl,
fXou;.re :

Pz=
Tl

Irqv e(iorrtoq ourq ro npdlro olorAdptlpo noplord ro
eAoorrr6 rpnpo, ro 5eirepo ro rpqpo ruv €Knv€uort-
rti.rv qvrrordo€uJv Kot ro rpiro eivqr tvo enrnp6o0ero
rpnpq nou oQeiAeror orqv ovrioroorl rou rurAdrporog
ntpov rou orlpeiou ptrpqoqg rqg nieoqg (P,,). Xpqor-
ponortilvrog rqv e(ioooq rivqoqg rou ovorv€uorrro[l
ouorqporog pnopo[.rpe vq rpononordooupe rqv e[i-
otuoq ourd cr-rg oroAoiroog

Fr= T

VTrTr
- 

+ [ (R..v) . 61+/ 1R",,.vy 
.dt

c," Ti Ti

TT

4oOEvrog orr or R. Kot R",, eivor oroOeptg ror 6rr V, =
/v ot:

(1)
TT

(4t

(2)
Tr

(5)
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Pz=

VT

-'dt+Re 
VrtR",, Vr

c,"

TT

'Eror, q 5ro<popd rnS paons ili€ons ovdp€oo orrlv P1

Kqr P2 ufloAoyi(eror urg oKolo[,etlts:

P,, - P, =

r, Vr
R, 'Vr+[ 

- 

*R",, Vr

, To C,"

35

TYZHTH>H

Ilepropropoi rou povr€Aou

Iro neproo6repo ;roOrlporrrd povrtAq oro onoio
peAerdror q 5uvo;rrrd rou ovonv€uorrrorj ouorllpcrros
yivovror rdnoreg onAonorqptveg nopoSoXtg nou Sreu-
KoAuvouv rqv rorovoqoq oAId nepropi(ouv rqv orpi-
Bero. Iro Srro prog povrEr\o or nopo5olig ourtg oeo-
po0v rqv euOriypopprl oXioq nieoqs-pon5 Kot rnv
oroOe pq ovrioroorl Kqrd rrlv Srdprero rdOe <pooqg rou
ovonv€uoTlKoi rJrAou. To proAoyrr6 o;rurg, ouorq|.ro
ornv npqyporrrorqro xoporrqpi(erqr on6 ouvJnopfq
ypopprrqg ror orpoBrAdrSouS ponS. Ao0tvrog 5e orr q
qvriorqoq eivor ouvoprnon rnS potls Kot rou 6yrou.
5ev nopoptver oro0epq rord rrlv Sroprero rrlg ovo-
nvodg. Eniorlg ro povr€Io nou Xpnotponorqoopre eivor
tvo ypopprro povriAo oroOeptirv nopo;r€rptrrv ror dev
nepr,\opBover ro opryfl rvoeAoorrrd ororXeio Kor ouv€-
ndrg 5ev pnopei vo neprypdqer rqv rvoeAoorrr[ oupne-
prqopd rou ovoilv€uorrrou ouorqporo5.

I1€oq ovdgeoo orqv Pu* ror rrlv Po

Kord rrlv eronvorl, rl Pa*(r) eivor peyoArirepq on6 rrlv
Po,,, evdr rord rqv ernvorl q Pa,., eivor peyoA0rep4 ono
rqv Pu*,., yeyovog nou ro0opi(€t Kot rt'lv roreO0uvoq
rl'ls pon5. Kord rrlv Stoprero oAorlrlpou rou ovonv€u-
orrrou rrlrAou, q P"* pnopei vo eivqr ioq, peyoAurepq
q ror prrporepn ono rqv Po.

H SroQopd ovopeoo orqv P"* Kot rnv Pa eivor ou-
voprqoq rou yrvopevou rou rord Aenro oepro;-rou eni
rrlv 5roQopd ovopeoo orqv R, ror R. rrtrv oepoyurrytirv
nou ouv5eouv ro oqpeio pirpqoqg rov 50o nr€oecrlv.
H oXtoq ouril oqpoiver orr ov or ontilAereg ru.rv nrioeurv
Aoyur rtuv qvrrordoeulv drov on6Auro oup;.rerprrig o-
n6 ro oqpeio rqg 5rdvor{qS rurv q€poyurydrv ptypr rrq
r<urpeAl5eg ror ovrrorpoQurs, ror€ q Pu* eo qrov l5ro
o' 6Aq ro oqpeio ;rirpqoqg. Av q P"* Xpqorponoreiror
oov 5eirrqg rlS Pr, rore q P"* uneperrrpo rqv Po ov q

R, ( R, Kqr uflo€Knpo rqv Po ov q RE)R, r5iu,rg un6
ouvOrlreg uqrlAoi rqro Aenro oepropou.

Irqv rorprrq prpfuoypoQio, or rrpeg rrls F"* Kot rns
Po iXouv Oeu.rpq0ei nopoporeg uno ouvOdres ouupo-
rrrou oeprol.roi. Or Fuhrman *o, our" e(trooov rrlv
oX€oq rtr.rv Srlo ourd.rv nopo;rErptr.rv oe <puorotroyrro
nerpoporo(cr-ro, ;rero ono Xopnvnon oA<rxou o(tog,
perd ono np6rArloq p€ TrpoTrpovoAolrl-oeporoviv4 ror
o€ n€tpopclro(rrlo pre orivulorl ruJV o€pqyuJytilv un6
ouvOr1re5 oupporrro[r oepropo0. Irqv cr.rg dvur peAirrl,
11 Pu* perpqOqre on' euOeiog orqv orprl rou evdo-
rpoXeroroi otr-rAqvo evti.r q Pa unoAoyio0qxe oe drd-

(6)

( )-

-T, Vi

/ _ +Re'VrlVTR"*,
To C,.

Tr

Anoleiqovros rous 6poug rol Oirovrog rov T, rorv6
nopovopoorrl nporinrer :

1

F,-Pr= 
-'(Rr 

'Vr-R.'Vr) 
(g)

TT

TT

(t)-{

VT

o o '(Rr 
-Re)| 1-t 2-

TT

6eSopivou otr T, = 6971'

VE

o b '(Rr-Re)
t1-t2-

60

(e)

(10)

'Eror Sqploupydoope pro onAq e{iouloq q onoio
ouoXeri(er rrlv 5roeopd nieoqg ovdp€oo oe duo oq-
;reio rou rur,\ti.rporog pe ro yrv6;revo Vr,z6O eni rqv
SroQopo ovo;reoo orrg ovrrordoerg R, ror Rs. To or1-
peio ouro 0o funopouoov yro nopdS€typo vo ovlilpo-
oruneuouv orqv nieorl ovd;reoo oro oqpeio dtdvor[qg
ruv o€poyurytbv (P"o) Kot n1v rpoXelo (P,,) d ovo;reoo
orqv nieoq ruJV o€pqv@yd.rv (P"*) Kqr rrlv ruq;elrdrrd
nieoq (Pa).
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Oop€S <pdoerg rou ovqnv€uorrrou rurr\ou uno ouv0d-
reg 5roxonqg rnS poRS oro orlpeio 6rdvor(qg rurv o€-
poyt-rytirv. I' 6Aeg rrg neprnrdoerg 5ronrortl0qre orevq
npooeyyroq rtuv rrp6v rLrlv P"* xor Pa. Av ror orqv
peAtrq rou Fuhrman 5ev ovoQipovrqt ro Se5opivo
(ovrrorooers), 11 nrOovq €qRynon rqg oripnrooqg ovd-
ll€ocr ornv P"* Kot rrlv Po eivqr orr ot €torv€uorrrEg ror
ernveuorrrfg ovrrorooerg eiXov oXe6dv ioeg rrpig o' o-
Ieg rrg ouvOdreg rqg peAirqg.

Or Simon ror ouvepydregl2 eperivqoov rqv unoOeoq
6rr o EAeyXoS rng Pu* ouvendyeror ror ovriororlo e-
AeyXo rqg Po ror ouvend.rg Kor rou nv€upovtKoi 6yKou
rord rqv 5rdpre lo oe pro;rorj pe uqlntrn ouXvorqro.
Aroniortooov 6rr q 5ropOtr.rpivq oupeulvq p€ ro eorv6-
pevo Bernoulli rrpI rlS F"*, 0o pnopouo€ vo uTro€-
rrrpqoer oqpovrlrd rqv Po. H 5roeopo ourrl er<ppd-
oOqre oov ouvoprqoq rq5 pioqg eronveuorrrds porl5.
Or ouyypoQeig eppdveuoqv rnv 5ro<popo ovdpeoo
orrlv Pu* ror Pa oov onoriAeopq rrls ooupperpiog rulv
ouvoArrtlv eronveuorrrtilv Kot €Knv€uorrrdtv ovrrord-
o€uJV nou e{oprdror ofio rrlv yetr.rperpio rrrrv o€pqvul-
ytirv, rqv 5roroorporqro rou ouorqporog, rov 6yro
rou nve0povo Kot rov neproprop6 rqg ernveuorrrqg
porls. H e(dprqoq rrlg P,*-Po, nou Sreniortrloov ot
Simon ror ouvepydr€S orov oeprop6 uWqAqS ouXv6-
rnroS. p€ rlv pon ror lg €tonv€uorrrtg ovrrordoerg,
eivor qnoAuro o0p<pr,r-rvq p€ rqv onAonorqpivq e{iooorl
nou ovo<ftp0qre orrlv ;reAtrq ourq:

P,*-Po, = V.,z6O' (Rr-Re).

BIBN IOTPAOIA

1. Marini J., Ravenscraft S.: Mean airway pressure:
Physiologic determinants and clinical importance. Crit
Care Med 1992; in press.

2. Malo J., Jameel A., Wood L.: How does positive end-
expiratory pressure reduce intrapulmonary shunt in

nNEYMON TeiXog lo, Tdpog ioq, lovoudprog-Mdpnog 1992

canine pulmonary edema? J Appl. Physiol 1984;
57: 1 002- 1 O1 O.

11.

Tyler D.: Positive end-expiratory pressure: A review.
Crit Care Med 1983; 11:300-308.
Boros S.: Variations in inspiratory: expiratory ratio
and airway pressure waveform during mechanical
ventilation. The significance of mean airway pressure.
J Pediatr 1979; 94:114-117.
Kanarak D., Shannon D.: Adverse effect of positive
end-expiratory pressure on pulmonary per{usion and
arterial oxygenation. Am Rev Respir Dis 1975;
112:457 -459-
Katz J., Zinn S., Ozanne G., Fairley H.: Pulmonary.
chest wall, and Iung-thorax elastances in acute respi-
ratory failure. Chest 1 981; 80:304-31 1 .

Sladen A., Laver M., Pontoppidan HJ.: Pulmonary
complications and water retention in prolonged me-
chanical ventilation. N. Engl J Med 1986; 279:448-
453.
Dreyfuss D., Basset G., Soler P., Saumon G.: lntermit-
tent positive pressure hyperventilation with high in-
flation pressure produces pulmonary micorvascular
injury in rats. Am Rev Respir Dis 1985; 132:880-884.
Kolobow T., Moretti M., Fumagalli R. al e.: Severe im-
pairment in lung function induced by peak airway
pressure during mechanical ventilation. Am Rev Re-
spir Dis 1987; 135:312-315.
Marini J., Culver B.: Systemic air embolism conse-
quent to mechanical ventilation in ARDS. Ann lntern
Med 1989; 1 10(9):699-703.
Fuhrman B., Smith-Wright D., Vankataraman S., Orr
R., Howland D.: Proximal mean airway pressure: a

good esimator of mean alveolar pressure during con-
tinuous positive-pressure breathing. Crit Care Med
1989; 17:666-670.
Simon B., Weinmann G., Mitzner M.: Mean airway
pressure and alveolar pressure during high-frequency
ventilation. J Appl Physiol 1984; 57(4):1069-1078.
Otis A., Fenn W., Rahn H.: Mechanics of breathing in
man. J Appl Physiol 1950; 2:592-607.
Nakos G., Adams A., Burkie W., et al.: Estimating
mean alveolar pressure from airway pressure in me-
chanical and biological model. Crit Care Med 1992; in
press.

4

7.

9.

10

12

13

14



Mean alveolar pressure:
Physiologic determinants and

GEORGE NAKOS, JOHN MARINI

INTRODUCTION

Mean alveolar pressure 1Po1 can be considered as
the sum of dynamic and nondynamic elements. The
dynamic component is the mean value of tidal elas-
tic pressure. The non-dynamic componets are the
time averaged mean value of end-expiratory alveolar
pressure (Pgx) and the static end-inspiratory (pause)
pressure.'. (f igure 1 ).

Mean alveolar pressure measured during passive
mechanical ventilation correlates with both desira-
ble and undesirable outcomes. Po is the major de-
terminant of oxygenation, increased Po is related
with the recruitment of otherwise collapsed alveolar
units and the advantageous redistribution of lung
water or blood flow.2't While increased Po usually
improves pulmonary oxygen exchange, it does not
always do so. lf lung units are already fully recruit-
ed, raising of Pa may prove ineffectual and even
detrimental.o'u The relationship between the com-
pliance of the lung and chest wall is the determi-

Key Words:

- Mean alveolar pressure

- Determinants

- Measurements

measurements

nant of the pleural pressure and the haemodynamic
consequences observed in response to a change in
Po. The lung and chest wall compliance add in pa-
rallel:

1 /C^s= 1 /Cr= 1 /Cw - Cns = Cr' C*,/C. + 6*

C*., C. and C1a7 correspond to respiratory, lung and
chest wall compliance. The simultaneous volume
change of the lung (AV.), chesr wall (AV*). and the
respiratory system (AVRS) are identical, so that the
average pleural pressure change (APa) can be com_
puted as:

AY* = AV*t
APpL Cw = APe Cns -- APpr = APA (CVL,/C. + Cw

Because alterations in Pr,_ strongly influence right
ventricular preload and left ventricular afterload,
this change in intrapleural pressure usually deter-
mines the haemodynamic impact of a given ventila-
tory intervention. For the same Po, a higher C. and
lower C* will be associated with a greater depres-

" Sismanoglio General District Hospital, Athen lJniversi-
ty of Minnesota, St. Paul-Ramsey Medical Center.

ABSTRACT
Mean alveolar pressure (Fo), a key determinant of arterial blood oxygenation, hemody-

namic compromise and risk of barotrauma cannot be measured directly in patients. Theo-
retically, the mean pressures measured at any site along the airway, from airway opening
to alveolus, can be estimated from the mean airway pressure measured eleswhere using
the relationship: Pu*2=F,*r+(V.,/60) (Re-Rr), where R, and R, are expiratory and inspirato-
ry resistance of the segment between point 1 and 2 and where VsyT is minute ventilation.
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sion of cardiac output. Venous return decreases and
cardiac output falls if mean systemic pressure does
not rise commensurately with increase in right atrial
pressure.u ln certain clinical settings, po - induced
elevations of central venous pressure can cause
problems distinct from those of impaired cardiac
output. Fluid retenion during protracted nrechanical
ventilation almost certainly relates to the right atrial
distension and/or increased backpressure to venous
return that accompany Po elavation.T

Barotrauma is undoubtely a consequence of many
interacting factors that affect tissue fragility and
transpulmonary stretching forces. peak transmural
airway pressure appear to be the primary risk factor,
both for "rupture" barotrauma (pneumothorax.
pneumomediastinum, interstitial emphysema, gas
embolism) and pressure-induced pulmonary ede-
ma.8-10.

Because Po cannot be directly measured, the
mean pressure airway opening 1p"*1 is often used to
indicate Po indirectly. This is done for two reasons:
Pu* is easily accessible, and it is assumed that p"*
reflects Po closely enough for most, clinical pur-
poses. Modern ventilators measure airway pressure
(Pu*) at various positions-some at the y-piece (wye)
of the circuit, some at the connection of the ventila-
tor with the inspiratory circuit, and still others on
the expiratory side of the circuit tubing proximal to
the exhalation valve.

Although the correlation between pu* and po has
been examined during conventionalll and high fre-
quency ventilationl2 fundamental interactions be-
tween P"* and Po remain poorly understood.

RELATION BETWEEN MEAN AIRWAY AND MEAN AL-
VEOLAR PRESSURE

Geometrical approach

When the system is mechanically inflated from
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PS

Po

Tr 

-r
the airway opening the simplified equation of mo-
tion for the respiratory systeml3:

P=RV*V1,/C,"+P"" (Equation 1)

states that, the pressure applied on inspiration
across the system (P"*) has 3 major componets: 1)
The first is the flow-resistive component, R,.V,,
where R, and V are inspiratory resistance and flow,
respectively. Area of figure 2 represents the corres_
ponding pressure-time integral of this component.
2) The second is the tidal elastic component, Vr/C,",
where V, is the tidal volume distending the system
above the end-expiratory position and C," is com_
pliance of the respiratory system. Area B of figure 2
represents the pressure-time integral of the tidal
elastic component. 3) The third is the residual elas-
tic pressure component, P"*.. the sum of pEEp and
auto PEEP (AP).

During passive exhalation, the pressure driving
flow is the elastic recoil pressure (V1,/C,") stored dur-
ing inspiration. P"* has a resistive component due
primarily to expiratory valve resistance; this pres_
sure is dissipated against resistance downstream to
the site of P"* measurement resistance (R"r,",nu,) and
accounts for the difference between p"* and atmos_
phere. The airway pressure-time integrql during ex-
halation is illustrated by area C, in figure 2. pa on
expiration can also be considered to comprise two
components: 1)The pressure difference between al_
veolus (Po) and the site of airway pressure mea_
surement (Pe-P"*), which accounts fon the pressure
dissipated across the flow resistance of the airway
proximal to the site of the p"* measurement (figure
2, area D) and 2) the external flow resistance ele-
ment, area C in figure 2. A geometrical approach to
the relationship between P"* and po can be deve_
loped as follows:
The average Pu* over the entire ventilatory cycle (p

"*) 
is calculated by the equation:

Pox,/
)Auto-PEEI

) orro

Fig. 1

l- Pause

JA
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ln this model we used single values for inspiratory
(R') and expiratory (R.) resistance. R, and R6 were
assumed to be independent of flow and volume and
the viscoelastic properties of the respiratory system
were not considered.la

Mathematical approach

By making several simplifying assumptions, a
theoratically derived mathematical function can be
developed that relates mean pressure at P, to the
mean pressure at the Pr. These assumptions require
that respiratory system behaves as a single close
compartment, and that impedance to this single
compartment can be described by a constant inspi-
ratory and expiratory resistance, R, and R. respec-
tively, a single respiratory system compliance, C,",
and inspiratory V, equal expiratory V, (figure 3).

Mean pressure at Pl

Mathematically, the mean pressure at P., can be
determined by the following equation:

T Ti Tr

/(p,-pr) ' dt +/ P1 dt +/ er . ot
To To To

TT

The first integral is the inspil.atory resistive compo-
nent, the second is the tidal elastic component and
the third is the expiratory resistive component that
occurs due to resistance in the circuit external to P1 .

Using the equation of motion, we can rewrite the
equation 1 :

Te

o _ (A+B+C)
I aw - 

--I- lr

D _ (8+6+91
r a--

TT

P"*Pois therefore:

o D _ (A+D)
r aur-l A -------=--lr

ln a similar fashion, the average Po over the entire
ventilatory cycle (Po) is equal to:

(equation 2) P,=

(equation 3)

(equation 4)

(1)

lf R, and R. are given constants, then:

A I n,/V dr = Rr 'VT ror D = R./V Ot = R. .V,

Equation 4 can therefore be rewritten:

F"*-Fo = Y-/Ir' (Rr-Re) or

Fu*-Fo =VE/60 ' (Rr-Re) {equation 5)

and Fo-F"* + (VE,/60) ' (Re-Rr)

F,=

Ti Ti Vr Tr

/ (n,U . dt +/ 
-. 

dt +/1R",,'V1dt
To To C." Ti

TT

where R",, is the resistance external to P1. Since p,

and R",, are constants and V.LV.Ot, here V: inspira-
tory or expiratory flow.

Ti Vr
R, Vr+/ 

- 
*R",, Vr

To C,"

(2t

TT
F,= (3)
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Mean pressure at P,

Mathematically, the mean pressure at p2 can be
determined by the following equation:

Pr=

TT TT
. dt +/ (P,-Pz) .V dr +/ e, . ot

Ti Ti

The first intergral in this equation is the tidal elastic
component, the second intergral is the expiratory
resistive component and the third is an additional
expiratory component that occurs due to resistive in
the circuit external to P1. Using the equation of mo-
tion, we can rewrite this equation:

nNEYMQN Te}yog lo. Tdpog 5og. lovoudptoE-Mopnog 1992

T, Vr

I 
- 

+Re vr*VrR.,,'Vr
To C,"

TT

Canceling tems and factoring T1 out yields:

Fig,3:

Ti

Ip,
T

(7t

(8)

(e)

(4t
TT 1

E _E - _ (R, 'Vr-R.'Vr)
| 1 -l 

' 
-

TT

Factoring out Vr:

P, - P, =

Since T, = 60/l'.

vl
_' (Rr - RE)

TT

Fr=

VT TT TT

- 
+/ (nr'v)+ dt +/ (R",t'v) . dt

Cr" T, Ti

since R, and R"", are constants and V, =fV.dt:

Fr=

VT

- 
dt+Rr'Vr=R",r'Vr

c,"

Now, the mean pressure difference between p., and
P, can be calculated as follows:

Thus, we have developed a simple equation that
the relates the pressure difference between two
points in a circuit to the product ol Ye/60 and the
differences between R, and Rr. These points could
be between airway opening (P"o) and trachea pres-
sure (P,,) or between airway pressure (P,*) and al-
veolar pressure (Pa).

DISCUSSION

Limitations of the model

Most mathematical models of respiratory system
dynamics have simplifying assumptions that facili-
tate conceptual understanding but limit precision. ln

Ti

I
To (10)

Tr
(5)

(6)

Ti

I
To

TT

P1 Fr=

T

R, V.+/
To

- 

+ R"r, Vt
c,.

{OF

TT
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our model laminar flow with a linear pressure-flow
relationship and constant resistance throughout
each phase off the respiratory cycle were assumed.
Biolocial system's, however, are characterised by a
mixture of laminar and turbulent flow. Since resist-
ance is a function of flow rate and lung volume,
resistance is not constant during tidal breath.

The model we used is a constant-parameter linear
model and does not include a pure viscoelastic com-
ponent, therefore, it does not provide a description
of the viscoelastic behavior of the respiratory sys-
tem.

Relationship between P"*and Pa

On inhalatioo. Faw(r) is greater than Po,,,, but on
exhalation, Po,6, is greater than Pu*,r, reflecting the
direction of flow. Over the entire ventilatory cycle
P,* can be equal, greater or less than the eo. The
difference between Pu* and Po is the product of
minute ventilation (VE) and the difference beween R,

and R, of the airway that connects the sites of pres-
sure measurement. This relationship implies that if
resistive pressure losses were perfectly symmetrical
from airway opening to the alveolus in both direc-
tions, then P"* would be the same at all sites of
measurement. When P"* is used as an indicator of
Po, Pu* overestimates Po when R. ( R, and under-
estimates Po when R.)R, especially under condi-
tions of high minute ventilation.

ln the medical literature, values of Pu* and po

have been considered equivalent when administer-
ing conventional ventilation. Fuhrman and col-
leagues'1 examined the relationship of these two
parameters in normal, oleic acid injured, proprano-
lol-serotonin challenged, and airway-narrowed
animal models ventilated at conventional rates. ln
the above study, Pu* was measured directly at the
end of the endotracheal tube whereas Po was esti-
mated at multiple points in the respiratory cycle
under stop-flow conditions at the airway opening.
Close agreement between P"* and Po was found for
all conditions. Although in Fuhrman's11 study, data
(resistances) were not provided but a probable ex-
planation for their identity between P"* and Po is
that they had nearly equivalent values of inspiratory
and expiratory resistance in all study conditions.
Simon and colleaguesl2 tested the assumption that
controlling Pu* adequately controls Po and conse-
quently lung volume during high frequency mechan-
ical ventilation. They found that P"*, corrected for
the Bernoulli effect, could significantly underesti-
mate Po. The difference was expressed as a func-

41

tion of mean inspiratory flow rate. The authors ex-
plained the difference between P,* and Po as a re-
sult of the asymmetry in inspiratory and expiratory
airway impedances that depend on airway geome-
try, compliance, lung volume and expiratory flow
limitation. The dependency of F,*-Po, which Simon
and colleagues found in high frequency ventilation,
on flow rate and inspiratory and expiratory resist-
ance is quite consistent with the simplified formula
presented here:
F"*-Fo, I vE/60; (Rr-Re)
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unfp: noAuo5evrr6 - unoroonA4vrro oirvSpopo (o-

(eio popqq)
rorq: onouoio oupnrurpdrurJv (o(eio popon).

fl porerv6pev4 5 r oyvurorl rl'1 npoonEAoorl

1. Broqio rpoXqArro[r lepQo6tvo.
2. BpoyXooronrloq - B.A.L. ror SroppoyXrril Broqrio.
3. A(ovrrd ropoypoQio 0tirporo ror rorAiog.
4. IuvqrroAoyrrq e(€rooq.
5. Ire pvrrrl noportvrqoq.
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Err6vo 2:

7. Anovrrlo€rS €pyqornprorurv elerdoeurv

o. loroAoytxq ix)eoq rpoyrlAxo[t Aepea6ivo:

H prrpooronrrq e(trooq nepropioOqre oe 5io r-

oroAoyrro nAoriSrq Xpuporropivo p€ orl.loro(ulivri
ror 11u.roivr1.

flp6rerror yro ,\ep<|o5tvo nou Xoporrqpi(erol ono
SroropoXd rqs opxtr€Krovrrqg rou. H releuroio o<fei-
Aeror qnoKlerorrrq rqr p6vo orqv ovdnru(q rorrrrtrpd-
rcr.rv. To rorxrtitrroro ovrrororXoJv oe o0poioerg enr0u-
z\roerStiv rororurrdpu.rv. Ie oprero rorrr6;loro nepr-
rAeiovror revrprrd t5roirepo nepropropives o€ aKroorl
verptiroerg. l-ryovror0rropo ondvro pdvo 5rorpivovror
evtl olrlporropog onoorrlporiu.rv 5ev noporqpeirqr. Ie
pepovur;rfvo r<orrrd.rporo noporqpeiror nooooAoer5qg
5roro[11 ru-rv enr0rlAroer66v rurrqpu-rv. To roroAoyrrd
eupq;roro rono0erorivror pEoo oro nloioro pros KoK-
rrotrrord-r5oug AepQo5evirr6o9 nou orepeiror er5rro0

xoporrqpo.
Evrundrporo vtrlno0 uArrori rou Aepeodtvo nou e(e-

rdo0qrov yro oveupeoq ;.ruroporrqpr5iu-rv flrov opvq-
rtrq.

B. lvoBpoyyooKonqoq:

Aprorepo r<or 5e[ro BpoyXrro 5tv5po: rJnoplq pr-
r ptlv 0 qAoer 5cirv Ie u rtr.rndlv erpAoord oeur.rv ev5o p poy-
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XrKq. 'OAo rq or6[.]tct eivqr qvotrrq Kot Xurpig €v5o-
BpoVXrrn BIdpa piXpr €nrila6ou unorprlpqrKdrv.

Broqrio ppoyXou: opvqrrrrl.
AroppoyXrrrl proq.rio: opvqrrrq.
Aeiyporo gdrrpog yro p-Koch: opvqrrrd.
BpoyXoruqleAr5rrq irnAuoq: Morpoeoyo OSYI.

AepQorurropo 35%.
'EAeyXog yro p-Kock oro Bal: opvqrrrog.

y. CT )dpoxo (etx. 3):

Err<roptveg AepeoSevrrEg Sroyrtiroerg rou peoo0u.r-
poriou rupiulg nioul ono rqv ovur roitrq etripo rqr 5e-
{rd noporpoXeroro roOtirg Kor orov SrXoop6 rng rpo-
Xeiog ror orrlv o(uyoorooeoyrrd yu.rvio. IuvundpXouv
eAoQpEg Ae;rQoSevrrig 5royrdroer5 orrg nuAetg qpeul
floporqpeiror enioqg ,\e;reo5evrrq 5rdyrcuorl rqg de-
(rd5 unep- ror unorlei5rog Xdrpog. An6 ro nve upovrx6
noptyXul.ro noporqpo0vror dpeur 5roonopreg orrdoe rg

pe ooo<pq oplo oupnovor.rS uenS oro pioo rqr dvul
nveupovrrd ne5io.

5. CT dvw xat xarw xorAiag:

M Erpro 5 rdXurrl qnoro-onAqvo;reyoAio XoAoArOioor.l.
Kuorrro p6p<ftupo oprorepou enrveepr5iou.

e. MueAoypappa:

MueA6g un€pKurrqpt169 ;re SuonAoorrrEg olAortir-
o€r5 rrlg rorrrd.r5oug oerpdg rupiurg ror oopo rurropo
nepinou 15%.

8. l-'lopeio v6oou

Eiroor pipeg perd rqv t(o5o rqg opptirorou ovonrr}-
XOqrov 5io Oerrrig roAAripyereg nruiAurv yro p-Koch
onore rqg yoprlyqOrlre e[dpqvo ovnQupolKo Oepo-
neurrro oxnpq (lNH, EMB, RFP, PRZ).

H orporoAoyrrrl err6vo rqg ooOevo[rE epedvr(e 5u-
onAoorrrtg oAAorti.roerg oro pueAo, nou nepropi(ovrov
rupirrrg orqv rorrrdrS4 oe rpd, evtl oro neprrleprro oilro
undpXe p6vo pio rlnro eAorrcr-rorl rou orpororpirq. E-
ner5q unqplov roXupig ev5ei(erg 6rr np6rerror vto pu-
eAo5uonAoorrro oJv5popo 

-nrOovtlroro o€ opXr16
ordSro- nop' 6r\o nou q TBC eivor v6oog nou pnopei
vo nporoA€oer StdQopeg orporoAoyrrtg elroveg, ono-
Qooiorqre nopdAArlio pre rq Xopilyrlon rqs ovrr TBC
Oeponeiog vo noporoAou0eirqr Kot uJS npog rqv e[tAr-
(q ru-rv or poror\oyr rdrv nopoprtrpov.

Kord 14 5ropre ro rqg noporo,\oi0qofg rrlg oro e{u-r-

repr rd rorpeio 5ronrorti.r0qre oro5loril unoXtirpqoq rq g
Sroyru.roqg rcrrv rpoXqArxdrv rqr unoyvdOrtov lepeo5i-
vurv Kqr peAricr-roq rrls oKlvovpo<piog Odlporo (err. 4).

Err<6vq 3:

Erxovo 4:

H o[ovrrq ropoyoQio 0d-rporo, nou tylve tlr pqveg
pero ro ntpog rqg 0eponeiog, E5er[e rvorrro ororXeio
orov opror€p6 ovut Aopd ror onorrrovcrrpEvoug Aep-
<poSEveg oro peoo0u.rpdrro (err. 5).

'Evo Xp6vo prerd ro nipog rrlg ovri TBC Oeponeiog 11

oo0evqg eprQovroe yevrre u;rtvq AepQo6evond0ero on6-
re 5rqnrordrOrlK€ onpovrtrrl oAAoyd orqv err6vo rou
neprQeprrou oiporog Kot rou pueAo0, q onoio nAtov
ouvqyopouoe oo<fEororo unEp pueAo5uonloorrro[t
ouv5p6;rou ror 5q Xpovio5 pueAoprovorurroprr4g Ieu-
Xorpiog nrOovdrorq oe errponq.

Broq.rio rpoyqlrroJ AepQoSivo: Ard0qoq ono B,\o-
orrro r0rropo.

M ueAoypop trro : Xp6vrq p ueAoprovorurropr rq AeuXor -

pio (CMML) nrOovtlrqrq oe errponq.

ffi ff-:
ffi
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Erx6vo 5:

H nopeio rqg ooOevorj5 unflp(e <pOivouoo ror rori-
Aq(e perd 3pqvo pe errovo oqnrrrot SHOCK.

Iu(r1r4o11

H quporrtirSqg lepQo6evirr5o eivor 5uvqrov vo eivor
onortAeopo: o) npu.rronoOorig p6r\uvoqg, p) ovo(cunt-
purong npoqyoirpevqg poAuvoqg fl p) enirroorlg on6
y<rrovrrrl QuporrdrSq eoriql. An6 Evo oqpovrrro oprO-

;.16 peAertirv nporinrer orr or etooyrury€5 oro voooKo-
preio ooOevdv p€ QupoltilSq lepQo5evirr5o ovlnpo-
ourneiouv ru 2-5% rou ouv6,\ou rov erooytlryrirv pe

Quporituorl: H Quporrdr5rlg AepQo5evirr5o noproro,
ouXvdrepo ;rio er<6r1,\uror1 yevrreuptvqg,\ep<poyevo0g
Kor cnpcrroy€vo0g Sroonopog, nopd pio roAorlOq evro-
nroptvq v6oo, 5e5o;r€vou orr on6 nor\At5 peA€reg 5lo-
nrortiveror 6rr ourfl ouvunopXer p€ nv€upovtKn Qupo-
riuroq q <puproriu-ro11 dr\Aurv opydvr.uv oro 50% n€piTTou

rt.rv neptnr6oatlr'.
H npooBoArl rulv rpoXqArrdv AepQoSivulv onoreAei

rq ouXv6r<pq rArvrrq er6qAtoorl rqg Quporrdr5oug
AepQo5evirSo5 Kot eivor yvtuorq on6 nqtrrq Kot ur5

"Xorpd5uroq,. Koro rq 5rdprero rou U€ooiulvo ovopo(o-
rov nKing's Evil, ror q 0e poneio rns, Trou nioreuqv orr
yiveror ;'re ro oyyrypo rrlg ndoXouoog neproXds oro ro
Xtpr rou poorAro, Eyrve yvoord oS nKings Touch,3. To
19o ortbvq opXroe vo yiveror npoqovflg q ouoX6rroq
pero{[r rqg Quporicr-rorls Kot rqg "Xorpo5crrorlS,. An6 16-
re ror trrfXpr, oXerrrd, npooQoro q rpoXqArrq <fu;rort-
dr5qg Ae;.rtpo5evirr5o ono5rS6rqv oe poAuvoq on6 ro
pruroporrqpiSro Boeiou r0nou3. To 1957, 6nurg or

Wilmot *q, ouu.o qvoroivooov 81 neprnrtloerg Qu;ro-
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rrdlSou5 rpoXqfurdg AepQoSevirr5og xor €5er(ov 6rr ro
puroporrqplSro ov0ptirnervou r0nou qrov une[r0uvo
yrq rS neproo6repeg on' ourig.

An6 roug rpoXqArro0g Aep<fo5€veg ouroi nou npo-
opollovror ouXv6repo on6 rq <puporioorl €ivqr or

o<poyrrr6rroi, or opuy5oArroi ror or unoyvd0ro,'. H i-
vop(q rqg Quporrtir6oug rpoXrlArrq5 Ae;rQo5evilSog
eivor ouvqOrr-rg qnro ror ovtii5uvq, qAAd oe ivrovo <pu-

porrvoeuoio0qro oropo eivqr Suvor6v vo eivor o{eio
pe nup<r6 ror neproSevrrrl ovri5poorl.

H protpio rtr-rv rpqxnArKrirv ,\eppo5ivrr.rv onoreAei rov
npoo<pop6repo rp6no 5rdyvooqg, oAAd q roro,\oylrd
<rr6vq pnopei vq norrilAer on6 rqv ovrr5poorrrq u-
nepnAooio pfXpr ro rupoer5onorq;r€vo xorxitl.lpo. H

Quporrd-r5qg orrroAoyio eivor Suvor6v vo rerpqprr.urOel

Kcu p€ rrlv rolAripyero rou BronrKou uArroi 6nou ro
puroporrrlpiSro ovqnr[,ooerqr 70% nepinou ruJV Tr€-

prnrdroeulv, qAAo ror Il€ rnv ove ripeorl o(eovroXu.rv po-
rrqpr5icrrv oro 25-5O% rtr.rv €ilrxpropdrutv rov roroAo-
yrrdrv 5e ry;rdruJvs. H <puporrtir5qg rpoXqArrq oSevirr6q
rurv evqAiru.rv ovronorpiveror, rorq rqvovq, roAd orq
ouvq0rl ovrr<puporrrq Oeponeio. Xerpoupyrrfl Oeponeio
enrpdAr\eror orqv nepinru-roq rupoer5onoiqoqg r<or rq-
(qg rurv o5evtr.rv. ti.rore vq onoQeul0ei q 5qproupyio
oupryyitr.rv.

H ev5oOu.rporrril (peooOoporrrd fl nuAoio) AepQo-
5evonqOerq nou oQ€iA€ror orrl Qu;roriuroq 0eopeiror
plo oouvfl0qg, oAAo oXr ondvro, rArvrrq ror orrrvoAo-
yrrd er5dAulon orous evilArreg rqr onorelei ro 5-7o/"
nepinou rou ouvoAou rov neprnrdroeulv nveupovrrqg

Qu;'rorioor1g.5 Ie pio peVqAn oerpo nou ovororvrlO4re
ro 1959 on6 rou5 Lyons ror orr.u 11 Quporitloq ono-
rer\oioe rqv nfprnrq, roro oe rpo ouXvorqro5 orrio 5re0-
puvons rou peooOcrrporiou (6%). Tq AepQdrporo qrov
q ouXv6repq qrrio (26%) ror oror\ouOo0o€ n ooproei-
Soon (20%), rq veonAdoporo (16%) ror r1 roronAd-
ofrurorl Qyo). H <puporrtirSqg AepQo5evond0ero rou
p€ooeurpqKiou orous evqr\rreg onoreAei ouvq0ur5 er5q-
Aooq nporono0oug Quporiulorlg 6nu.rg ror oro nor5rd,
qAr\d eivor nr0qv6v vq €voxonor€irqr oe ;reprrig nepr-
nrdroerg r<or q ovo(on0puroq ono pio lqv0qvouoo o-
6evrrq eoriq.T An6 roug ev5o0uporrroirg trepQo6€veg
npooBoAAovror on6 rr1 Quporiuoq rord o€rpd ouXV6-
rrlrqs: or roporpox€roroi (75o/"1, or TTopqrpcrxerqroi ror
or nuAqior (48%), or nuloior pov6n,\e upo (45%) ror or

nuAoior opQorepdnAe upq (15%)5.

H roroAoyrrd e[trooq ru-rv ev5o0crlporrrtlv lepQo5i-
vu.rv perd peooOtlporooronqorl d 0u-rpororopfl eivor
ouXvd onopoirqrq yrq rnv rerprlpiuroq rqg Sroyvtooqg.
H e{froorl rtr-rv nruiArlrv yro o(eodvroXo porrqpi5ro ei-
vor 0errrrl oto 25%" n€pinou ru-rv neprnrti.roeulv, or6po
ror eov or nop€yxuporrrig 5rq0[o€r5 €ivqr prrpigs. H

peiuloq rou ;reyf0oug rov o5€vr,tv rou peoo0u.rporiou,

oe ondvrrloq rng ovrQuporrrflg Oeponeiog, ou;vd o-
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nqrr€i prlv€S d Xp6vro, €vdr €ivot 5uvor6v quroi nou
oulovouv oe ;riyeOog opXrrd nopd rq Oeponeio2.

H orrrvoAoyrxrl e;.r<pdvrorl rnS Ouporitrtoq5 orous
nve0pove5 pe rq popeq ruuv noA,\onltilv opreorep6-
nAeuptov peyo,\oo(u.r56v oxrdoeurv, oe ovriOeon p€
rous K€Xpo€t5oig 6(oug Kot rq Ouporti.rporo, onoreAei
ondvro e rr6vo. A6yul rqg onovl6rqrog rqg pop<pr1g ou-
rn5 rnS Quporiuroqg, ourfi 5ev ou;rneprAo;rpdveror
ouvflOurg orrl SroQoprrfl 6rdyvrrroq rurv no,\AonAtirv o-
(ur5drv 6rqOdoeulv.8 Or nveupovrrtg our€g orrooerg,
nou q 5rdperp6g roug norriAAe r (ouvfiOr,urg 1-3 er. ne -
plnou), elvor Suvorov vo ouppaouv 5qproupydrvro5
p<ydAeg 5rq0rloerg.s H peyo,\oo(tir5qg nveupovrr[ o-
nerrovroq Oeulpeiror onortAeopo orporoyevo0g dro-
onopog rqg <puporiuroqg, r5iurg 6rov or 6(or eivor
orpoyyrJAot, oo<ptirg n€pty€ypqpptvor ror rorovevqpi-
vor oul.rp€rprrd oe op<p6repo ro nv€upovrKo nedio.l0
Ie pio on6 rrg eAdXroreg ovoeoptg rqg 6re0vo0g pr-
pAroypoQio5 ornv oKlvoAoyrrq ourq epedvtorl rns
<puporiu.roqg or Jacombson ror Shapirolr ovoqEpouv
6rr or noAAonAoi 6(or eivor 5uvor6v vo o<peiAovrot Kqt
oe ppoyXoyevd 6roonopd rqg v6oou.

To pueloSuonAoorrxo oivSpopo eivor orporoAoyr-
rfg rorod0ereg 6nou q veonr\ooporrrd 5lepyooio oeo-
pd oro opXtyovo orponorqrrro xirropo (Stem-Cell)
ror ouvendlg epeovi(ouv ,\elroupylr€g ror popeoAoyr-
rfg 5roropoXig ror orr5 rper5 ;rueArrig oerpEg. Xopo-
rrqpi(ovror on6 qvOerrrrig rurroponevie5, nororrrig
xqr nooorlr€5 SroropoXEg prog r1 neprooorEpcrrv pueAr-
rdlv oerpti.rv ror ou{4p€vq ouXv6rrlro perdnruror1g oe
o{eio pueAoyev4 Aeulorpio.

Iro nlqioro rr-uv Aerroupyrrdrv 5roropoXtirv 14g Aeu-
rdg o<rpog. ep<povi(ouv eAorrcrrp€vq X4peroro(io ror
<foyorurrdpu.,orl rr'JV noAupopeonupqvurv ;re ouv€-
nero enrppin€ro ors Borrqpr5roxig ,\erpdr[ergl2. Au-
onAoorrrig oAlordloer5 pnoporjv vo nporoAioouv dld-
Oop€S rorodOereg. <pdpporo q Aorpdr{erg. H <puporiur-
oq eivor v6oog nou oXeri(eror pe nlero5o otporoAoyr-
rtlv errovulv: povorurrdpuJon, A€uKonevio, Ieuroepu-
0pop,\oorrrd err6vol3 ror leuXor;roerSq ovrldpoon uo-
vorurroprrd q opord(ouoo pe o{eio ;rueloyevd Aeu-
yorpio.

H unop(q Quporiu.rorlg orrg neprnrti.ro€tS nou crvlp€-
roni(ovror 5uonr\oorrrig otr,\ortiroerg rou oiporog 5u-
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vqr6v vq 5qploupydoer SroQopodroyvurorrrd npoptrfl -
poro, yr 'our6 Xpero(erqr ndvrore noporoAo0Onorl Kot
enoverripqorl rqg v6oou perd on6 enoprrl ovri-TBC
0e poneiogla.
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Neap6E Ao0evqs pe qvqrrveuotrcrT qvendpKetq Kdl
nArTrcrpo6srcruAia

I-. XPY:OXEPAKH:***, I. NAPA:KEYONOYNO:*, M. ATTENIAOY*, E. ZAXAPIAAH:*, I-. AAAMX+ rOr

o. Ano:TononoYnoY*

loropr16

'Av5pog qArriog 28 Xpovritv npooipXeror oro 'E-
rroro E[oreprrd lorpeio rou loprov6yAerou l-.1-l.N.A.

;-re errovo lolpto(qg rou Avonveuorrrorl ror Avonveu-
orrrd Avenoprero.

Kipn evoyArlporo: An6 qpepdrv o oo0evflg ilqpou-
ord(er Suonvoro orqv e,\dXrorq r6nuloq 11 ror orqv q-
pepio, pqyo pe nutil6q on6Xpe;rqq. oup'irrouoo ovo-
nvoq ror Sexorrrrl nuperrrq rivqorl.

Aroptx1 avapvryortx1: An6 rqv ppeqrrq qArrio ovo-
Qipovror ou;lnrti.rproro on6 ro qvonv€uolK6: eneroo-
5ro Stonvorog pe oupirrouoo ovoTTvon, BnXo Enp6 n
ror pAevtir5q on6Xpepqq. Irqv eQqBio 5royvtlo0rlre
[1uper6g on6 X6pro. YnopAq0rlre oe 5epporrrd oA-
Iepyrrd r€org nou ppiOqrov Oerrrd oe Srdeopo oA-
Aepyroy6vo. Aroyvti-roOqre AAepyrro BpoyXr16' Ao0po
(erAurrroi nopdyovreg ppoyX6onoopou, pelrituoq rcuv
ouprnrtr.rporrr.rv pe e ronvois B2-5leytprou). Ie qArrio 16

Xpovtilv n[pe ovrr-TB oyuJvq yro Evo Xp6vo (pio onAd
nruiAtuv eiXe ppe0ei 0errxr1 yro B-koch pe epnAourr-
op6). Ie q,\rrio 20 Xpovdrv nopouoiooe evoXAqporo o-
n6 ro nenrr16 rou nou 6pt-rg 5ev o(roAoyrl0qrov (4-5
ooXqpdrroreg revdroerg rqv qpipo). Ie qfurio 23 Xpo-
vdlv unopAqOnK€ o€ ;erpoupyrrfl e(oipeoq prvrrd.rv no-
Auno5u-rv. Irov rquouJvo, rov lo0Aro rou '87, flcrpou-
oiooe ooBoporJ poOpou oQuSdrooq. Me rqv ndpoSo
rou Xp6vou ro oupnrti-rporo, rupirrlg rou ovonv€uorr-
ro0, €yrvov nro oulvo pe onortAeopo vo erodyeror e-
'novertrIqpivo oe Noooropeio. H onoXpepqq ;rerorpo-
TrnK€ o€ npoorvq, noXipeuorq, orporqpd, ouvo5eu6-

x ZtoltovdyAero Fewx6 lleptQepenro Noooxolteio Arrtxrlg
B flveupovoAoytxd Tprlpo.

** Noooropeio lloiSuv A9rlvtitv Ayio Zo<pio Tltqlto lvoxu-
onrqE v6oou.

x*" EAA4vtx69 Epu0p69 troupdg. llpoypappa Bo49eto oto
onin (KoAwvol) A9ivo.

pevrl ouXvo on6 prrprl nuperrrrl xivqoq. Avonr[rXOqre.
Avonveuorrrrl Avendprero.

KA q p ov o 1t r x6 Avo p v q on x6: [1 or€pog p e oo rXo ptirSq

5ropi1rq, ;rqripo pe Aprqprorrl Yntprooq ror o5eAe6g
<porvopevrrd uyrrlg. l-ro roug dAAoug ouyyeveig 5ev u-
ndpXouv nAqpoqopieg.

Kotvwvtxo loroprxd: [evvq0qxe oro lu5veu r4g Au-
orpo,\io5. 'HAOe orqv EAAdSq iQnBoS. H0onor65 oro
endyyelpo. Aev epyd(eror A6ytr.l r4g ovonqpios rou
(Avonveuorrrq Avendprero). AnoAldl0qre on6 rqv
orporrorrrq rou Oqreio A6yul BpoyXrro0 doOprorog.

tDuorrrl elErooq

Ao0evqg pe S0onvoro ror 6qq noolovrog nou Xprl-
orponorei rous €nrKouprroig ovonveuorrrorig ;rug. Ke-
vrprrou rrinou rudvcr.roq. l-ll4rrpo5qrruAlq oro Xtpro
Kqr orq n65ro. Optqrn Quoror\oyrrq. Zu.rrrrd oqpeio:
Av 32/min, IQ: 118/min, An: 12O/SOmmHg xor
OI: 37,30C. Morro uypd, enrneQuroreg e!€puOpor.

TpoXqAog: Sroyruuptveg oQpoyirrSeg Xutpig qnoro-
oQoyrr5r rrl no,\rv5pop 4oq. Odrporog popeAoerSdg. A-
vqnveuorr16: SroXuror pouorroi, rupir.r.rg p6yXor roOtlg
Kclr €vronropivor pq pouorroi (noXei5 uypoi) oro ptoo
nveupovrrd neSio 6e[ro Kot on5 pdoerg.

KopSro: roXurop5io. l-oorpevreprro: rorAio npo€-
Xouoq, pereoproprivq. Evreprroi qXor ou(qpEvor oe €-
vroorl Kor ouXvdrqro oIAo Quoroloyrrqg ondXrloqg.
'Hnop eAoQpdrg en65uvo orqv €v ru-r pd0e r Vnldeq-
oq pe 6pro, u<pd ror XelAq Quoroloyrro. Kdrtrr drpo:
Xcr-rpig or5flporo.

[evr x6g €pyqorrlpl<r169 EAeylog

To eupdporo on6 rov €pyoorrlptoK6 €AeyXo oro i-
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Kroro €Eur€prKd rqrp€io rlrov:
1. Aipro oprnprqKot olporos: pOr: 51 mmHg,

pCOr: 42 mmHg, pH 7,42, HCO; 27 mmEq,zl.
2. l-evrrq oipqros: Hct: 51%, WBC: 18.00,/mmm3

(noAupop<ponipqvo: 65% Aepqor0rropo: 28Yo, povo-
n0pqvo: 4%, qurorv6<pio: 4o/o). PLT: 379.OOO/mm.

3. BroXqpr169 EIeyXo5 oiporog: IdrXopo:
4.2mmol/L, BUN: 3.6 mmol./L. Kpeorivq: 52,7
mmol,/L, Na: 138 mmol,/L, LDH: 142U/L.

4. Fevrrq oupr-r-rv: r.Q.
5. Inrpo;rirpqoq: FEV,: 0.94 L (22.5% rou npop,\e-

n6p<vqg), FEC: 1.35 L(25% rou npopAenop€vqg). FEV,

/FVC:690/".
6. HKI-: QAeporopBrrq roXurop5io.

AxrrvoAoyrxd eupdporo qn6 rov Odrporo

Err6veg 1 ror 2 (onro0onp6o0ro ror nAoyro oKlvo-
ypqOio 0rirporo).

[loporqpelror o[r(qoq rou oyrou rou nveipovo, e-
nrni6tr.roq rov SroQpoypdrtr.rv, ou[qoq rurv peoonleu-
plurv 5roorrl;rorov neprQeprrq oyyerorq epdptrroq, 516-
yKuorl rulv nur\tirv op<pur (nveupovrrd uniprooq) ivro-
vr1 ppoyXooyyerorfl orcoypdQroq on6 rrg n0Aeg npog
rqv neprQEpero pe epQovroq 5orrur\roer5ti.rv ror o(ur-
5tilv orrqoeuv ro0tilg Kor ooqQofloiqorl rou oprorepoi
rop5roroi XeiAoug.

Aro<popr rq 6 rdyvrrrorl

A(ronordrvrog ro eupqproro rler6rd rou ooOevo0g
(erSrlAtiroerg qno ro rordrrepo ovqTrv€uolKo, npoe-
(dpXouoeg xor npthpeg erSrlAtloerg ond ro nenrrr6
nou eiXov unoerrrpq0ei, roropr16 lerpoupyrrrlg oQoi-
peoqg prvrrdv noAuno5u.rv Kor toroptK6 oopopqg o<pu-

5oruroqg rord rqv 5roprero Koiourvo) ou(qrq0qrov or

nopordro 5roQoprri5 5royvtiroerg.
1. BpoyXr16 do0po nou nrOqvov €Xe r enrnAorei on6

ppoyXirrSo n,zror BpoVXerrooieg.
Ynip: roropr16 eneroo5ro oupirrouoog ovonvo4g ror

5tonvorog, rerprqprulpivrl oroniq, ro0opropivq erlu-
nrtxoi nopdyovr€S ppoyX6onoopou, peAriuuoq rur.rv

oupnropdru-rv pe eronvoq p-5rtyeprou, noAuno6e5 pr-

v6s.
'Kord: 5ev e(qyouvror ro 5uonenrrrd evolAdporo.

q oreor6pporo, ro0drg ror q oQu5drooq rord rrlv
5roprero rou rq0ouivq.

2. Xpovro ppoyXirr5o (to5 npr.r.rrono0flg vooog).
BpoyXrrrl 5ronJ11or1.

Yntp: opoiu-rg oncr.r5 ro 1 .

Kord: opolo5 6nurg ro 2.

Erxovo 1:

3. BpoyXerrooleg
q. An6 nveupovrrig Aorptl(er5 (rAopo, ppoyXroAirr5o,

flveupovio, TB r.d.) orqv norSrril qArrio.

Ynfp: npdlrpn tvopEn oupnropdrulv on6 ro ovo-
nveuorrro, d<D0ovn nu65q on6Xpepqq, eviore orporq-
pd, nlqrpoSorruliq.

Kord: opoicrrg 6nu-rg ro 1, prvrKoi noArinoSeg, qpvnr-
ro ro oroprro ovopvqorrr<o.

p. Irqv Kuorrrq 'lvuloq (ou;rnrdrporo qno ovq-
nveuorrrd, nenrr16 ror rSpurronoroug o5€veg).

Yntp: opoir.rrg ontug ro o, n€rrKig SroropoXig, or€-
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Erxovo 2:
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rdpporo, roroprKo noAun65urv prvog, roropr16 oopo-
pnS oOu5qruroqg rord rqv Sldprero rouourvo.

Kord: q qArrio (oXerr16).

y. Iro Ir}v5popo Arrvrlrcrrv Kpooorirv (ppoyXerro-
oi€S Kqr nopopptvoKolnirr5o ror orlvqro on€pporo-
(urdpro).

Ynf p: ol.roirrrg 6nurg ro 3o, roropr16 prvrrd.rv noluno-
5u.rv.

Koro: opoiulg 6nulg ro 1.

5. Iro Iuv5popo Young (Xpovreg Aorptil(erg rou cl-

vonv€uorKo0 ror onocpporrrrd o(t,-rooneppio tt€ Qu-
oror\oyr rq onep;roroyivvqoq ).

YnEp: olroitrrg oncr.rq ro 3o.
Koro: o;roiurg 6ntrlg ro 3q.
e. Iro I0v5popo Macleod (erep6nAeupo nveupovr16

e pQuoqpo).
Ynip: opoiurg 6ntr.rg ro 3o.

. Kqrd: opoiu-rg 6ncr.r5 ro 1, ooirpporq o,/o Odrporo.
4. [lveupovrrrl TB (nou 5ev ovronorpiOqre orqv 0e -

poneio) ror BpoyXr16 doOpo (yro ro onoio nl0ov6v vq
eiXe Adper roprr(6vq)

Yn€p: opoiu-rg 6ntog ro 3o, ouXvq 5erorrrq nuperrrd
rivqorl, npoo6€urKq enrSelvo0pevq rr\rvrrq err6vo, nr-
Oovq TB evrEpou.

Kord: oouvqOqg o,/o Odrporo, ove(qyqrq q orrror\o-
yio rrlg o<fuSoruroqg rord rrlv Srdprero Ko0otllvo.

5. Muroporrqpr5tiloerg rou nveipovo (n.X. M. l-
ntracellulare) ror Xp6vro ppoyXil5o oro i5oQo5 rqg
onoiog noAr\E6 Qop€q qvqnrJooeror.

Yntp: opoiurg 6nurg ro 3o, enr6eivuroq rqg rArvrrqg
err6vo5, 5ev undp(e ondvrqorl oro 0eponeurr16 rprrq-
pro pe ovrr-TB oyulVn, Sropovq orqv Auorpoliq 6nou
ro M. lhtracellulare eivor ouXv6, Serorrril nuperrrrl
rivqoq..

Kord: opoitog 6nur.rg ro 1.

6. Aoipur(q on6 AonipyrAlo oe tSoQog ppoyXrro0 d-
o0porog,

Ynip: ol.roiu-rg 6nulg ro 30, enrSeivoorl rqg rr\rvrrflg
err6vog.

Kord: o;roiurg 6nu-rg ro 1.

Ano rqv SroQoprrrl 5rdyvu.roq <polveror 5rr o) p6vo 11

ruorrxd ivcrrorl eppqveier 6Aeg rrg noAuouorq;rorrrig
erSqAdroerg rou qo0evoig ror p) oAeg or dAAeg nrOov€g
5royvtiroerg 6ev pnopouv vo e[qyqoouv ono pr6veg

rous rqv nolu;ropQio rurv oupnrulpdru.rv ror euprlpd-
rurv rou ooOevotg. Enop€vulg q unoqrio yro Kuorrrq
'lvuroq (Kl) eivor roXupq.

Er6r 169 €pycrorrlprq169 €leylog

flporerptvou vo r€KprlprulOei q rArvrrq unoyio rqg
Kl nporeiveror o e{dg er5rrog €pyoorqproKog €treyXog.

IINEYMON Teiyoq 1o, Tdpoq 5o9, lavouaprog-Mopnoq lgg2

1 . llpoo5roprop65 qr\e rrpolurd.rv orov rSpti.rro yive-
ror p€ rqv p,i0o5o rqg lovroQopnons pe nrAoropnivq
(5orrpooio r5pdrrog)l . Eivor o orpoytovroiog AiOog yro
rqv 5royvr,torl 14g vooou. Auo perpdo€rS nou tyrvov
oro epyoorrlpro rou Tpq;rorog lvoruorrrrlg N6oou rou
Noooropeiou floiStrrv A0qvrbv oAvio lo<Diq, t6cuoov
noOoloytrig rrpi5 yro rov ooOevfl pog Cl = 90 mEq,/L
(Q.r. evrlAirccuv (70 mEq/Ll ror Na = 96 mEq,/L (<D.r.

€vrlliKurv (70 mEq/L).
2. [lpooSroprop69 0purpivqg ronpdvr,tv. MerpdOqre

oro i5ro Noooropeio ror o rirAog ppEOrlre no0oAoyr-
rog 1 .200.

3. KoAAripyereg nruiltov yro Ve u5o;rovd5o. Anopo-
v60qre ror' enqvoAnqrl orq nr0eAo rou ooOevoug
Pseudomonas Aeruginosa.

4. Inep;roSrdypqppq, 5. Ainog ronpovr,.rv ror 6. A-
rrrvoypo<pr169 Er\eyyog r6Anov npoodrnou 5ev iyrvov
A6yu.r dpvrlorls rou ooOevorjg pog.

TeArrrl Aroyvuroq:. Kuorlrd' lvtloq

Merd rqv €pyqorrlploKq enrpepoir.rtorl rqg v6oou o-
ror\ou0qOqre q nopordrur e€pqn€urrr[ oyuryd. Avrr-
piooq i.v., per os. fl oe eronvoig, pAewoAurrroi nopd-
yovr€S oe eronvotg, <puorroOeponeio (nopoXireuoq),
noyrpeorrrd tv(upo per os, erdrxrl Siorro (voppo0epo-
neio, vopl.roArnr5rrd pe oupnAqptrtpo NaCl ror Brropi-
ve5 A, D, E, K, B-12) BpoyXo5rooroAq, roprrroerSil ror
o(uyovo0eponelo.

'Errore iXouv nepooer nepinou 5[ro Xp6vro Kot o o-
oOevdg iXer erooX0ei rqr' enovdAnVn o€ Noooro;reio.
H yevrrq rou rordorqoq enr5ervdveror. Aror\ouOei
ouvrqpqrrrq qyuryn nepr;rtvovro5 vo unoplqOei oe ;re-
ropooXeuorl nvetpovo.

Eu(rlrqoq

H nepinrtr.rorl rou oo0evo0g pog 0o pnopotoe vo o-
noreAioer pio Sroyvtr.rorrrd noyiSo yrorl q 5rdyvuroq
rrlg Xp6vro5 AnoQporrrrqg [lveupovonoOerog q ruuv
BpoyXerroord,lv qrov e0roAo vo re0ei. YndpXov 6put5
oupnrtirporo ror euprlporo qno oAAo ouorqporo nou
inpene vo pog eiXov rdver vo operoBqrflooupe rqv
op06rqro rqg 5rdyvutoqg ourqg: 5roropoyig orqv ni-
q4, noAtrfg ooXqpdrroreg funoptg revdloelg, roropr16
Xerpoupyrrqg oQoipeoqg prvrrtlv noAun6Su.rv ro0ti.rg
ror roroprr6 oopqpns oQuSorurorlg roro rqv 5rdprero
rou rotorrrvo. H oopopil o<pu5drtuoq rlrov ro ororXeio
rou roroprKou nou pog npoBAqpdrroe yrori 5ev pno-
poio€ vo ouoXerro0ei p< roppio ouv40ro;rtvq nveu-
povrrr; vooo. Avo(qrdoope rqv orrroAoyio rqg. A<pu5o-
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r@oq o€ v€opd qroLro oTrovrdrot KUpiLr.)S: o) e( orrlog
rou Koe€rrlpq Levin, on6 6nou Xovovrot peydleg nood-
rrlreg qAexrpolurti.rv (unoXAurporprr[ oAroAtr.roq Kot u-
novorprorl.rio), B) qno on6l€to qAerrpoAurdlv KUpitrtg

Cl ror Na pe lg, ivrov€S nopor€roptve5 eQrSptiroerg
orrlv Kl ,\oyur SuoAerroupyiog rtr-rv r5pu.rronordrv o5t-
vuv Trou rpoiveror vo eivor q nrOovore pq orrio orqv ne -

plnrtrrorl pog. Boor(opevot Eror orqv rr\rvrrq err6vo
nou qrov Ononrq yro Kl npoXu.rpnoqp€ orov npooSro-
ptotrro rcrrv q,\errpotrurdrv orov r5pd.rro (Cl xor Na)
nporerp€vou vo rerpqprdlooup€ q vo onoppirpoutJ€ rnv
nr0ov6repq 5royvr.uroq. Or rrpig rou Cl ror rou Na orov
r5pd;ro, oe 5[ro perprloerg, drov noOoAoyrreg. H 5rd-
yvuron rq5 Kl ertOer p€ rnv o(roA6yqoq ru.rv noOoAoyr-
rd-rv rr;rtiv ru.rv rllerrpoAuriv orov t5pdro o€ ouv-
5uoopo p€ rnv rArvrrrl errovo rou ooe€vou5.

O ooOevilg pog eivor q rpirq 5rlpooreupivq nepi-
nruJon Kl orqv eAArlvrrd prpAroypo<pio nou npulroSro-
yvtiroOqre orqv <vqfuro (urq ror o peyoAurepog on6
nAeupog rlArriog2'3.

H Kuorrxd 'lvcrroq (Cystic Fibrosis) 11 lvoruorrrd N6-
oo5 rou [loyrptorog d Mucoviscidosis €ivot ro ouXvo-
repo yeverr16 v6oq;ro rqg veoyvrrqg, rqg ppeqrrns, rqS
nor5rrqg Kcr rqs veopflg eQqprrq5 q,\lriog orqv rouro-
oro quAqa pe e(olpeorl rqv Xdpo pog 6nou une prepei q

Meooyerorrl Avorpio). Irqv EIAd5o ovopeveror orr 0o
yevvrtivror rd0e Xpovo on6 50 iur5 60 nor5rd, oeou rl

ouXvorqro rrlg vooou eivor 1 :2OOO (u.rvrovd veoyvd.
Iqpepo, orqv Xtirpo pos, 6EUJS unoAoyi(eror on6 ro Kt-
vrpo lvoruorrrdg N6oou rou Noooropeiou [1oi5u-rv
*Avio IoQiq, unopXouv neprooorepor qn6 300 ooOe-
veig pe Kl qno O twg 42 lpovti.rv.

H 5royvoorl rqg Kl yro npdlrq Qopd orqv evqr\rro
(uld eivor onqvro ror eno;ltvtr.rg Suoror\r1. H Kl rou evrl-
Arro pnopei vo qnoreAei inn popQi rqg vooou, A6ya
utKpis eK$paoflKorqro; rou yovou q n\ipq popQi
nou 5ftQuye rqg 6ruyvuor1g o€ npov€vioreprl qArrio:
povo ro 3-17%o ru.lv €vrlliKr'Jv qoOevdv pe Kl Stoyvtit-
oerlKqv;rero rrlv qArrio rcrrv 13-16 Xpovrrtv Kot olg
pro€g neprnrrj-roerg ro oupnrdlporo un4pXov on6 rrlv
qArrio rou ev6g Xpovou6.

H Srdyvu.roq rqg Kl ri0ero 6rov unopXouv rqeoAoyt-
roi qAerrpoAireg orov rSptirro oe ouvSrool.ro pe xAtvt-
xr1 erxovo oultponl pe rqv v6oo (oupnrdporo on6 ro
ovdrepo Kdt ro xordrepo ovqfiv€uortKo, ro nenrtx|
Kot yevvrlrtK1 o}orqpo) q orroyeveror6 roroprro (oXq-
po 1). Kord rrlv Hobson Kot ouv. Kl 5royryvdoK€rot o€
oropro pe rr\rvrrq e rr<ovo oupporq p€ rrlv v6oo 6rov oe
5Jo npoo5roproporig qAerrpoAurdrv orov rSptlro, oe
Sroqoperrro Xpovrrd Sroorrl;loro, eupeOo[rv ou(qpt-
veE rpig Cl ror Na7.

Au[qpivor qAerrpoA0re5 orov r5pdlro pnopei vo €u-
pe0ouv Kor o€ dAAeg no0oloyrr€g roroorooerg (nivo-
rog 1 ) orrg onoieg opr.,-rg or rArvrrig erSqAti.roerg eivor

Erxovo 1: Aroyvuoq rq5 Kuorrrrl5 'lvLi.roilg crrov evqArro. ro
rpio 5royvrlorrrd rprrrlpro (rArvrrr1 eixovo, ort<oyevetoro roroprxo
[rl ror no0oAoyrro re or r5pci-rro).

[1ivo<og 1. nAOOn OTIKE: KATAITA:EII OnOY
MNOPEI NA EYPEOOYN AY=HMENOI
HN EKTPONYTE: ITON IAPOTA

* Noooq rou Addison
n Erro6epprrrrl 6uonAooio

" NeQpoyevrlg 'Anorog AroBqrqg
* Meyotrou poOproJ AuorpoQio
" B,\evvonoAuoor<yopi6u-roq

reneiLr-rg 5roQoperr<eg ono oureq rqg l(18.

Me rqv eurorpio rqg nopoLroicrons Tou ncprororKou
ourou OiAouLr€ vo unev0upioor..lU€ oroug 'EAAqveq

yrorpoug rLlv evrlAirov, r6iu-rg oroug lTve u;,.rovoAoyoug,

orr 0o npener vo neprAo;rBdvoLrv orqv SroQopoSro-

vvrrjol rov Xpovitrrv nveupovono0e rLlv (e r6rr<cr o€ v€o-
poug oo0eveig pe ppoyXer<rooieg q pe onoQporrrr<o 11

prrr<po Ae rroupyrxo oiiv5popo) r<or rqv Kuorr<d 'lviooq

oov nr0ovq 6rnyvlr.roq xor ro onou6ororepo, orr 0o npt-
n€r ouvropo vo e{or<e ru-r0ouv ;re rrl vooo yrori ro 5O%

ne pinou rulv rvoKuorrrclv nor5rr-bv Qrovouv q lenep-
vouv rrlv qArrio rulv 20 Xpovtirv6, noooord.nou ovoprt-
v€ror vo ou{r1Oei orlpovnKo oro €nop€vo Xpovro.
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Eyrvorcorcxiqoq Kop\rdg

r. XATZHKO:TA:*, A. OININNOY*, N. 
'IXNETIAH:*, 

:. NPANA:*. I-. MI::IA:+, B. XANBATZOYNH:X
N. BOPAOTIANNH+*, K. BA>INEIAAH:*, XP. BAMBANH:**, N. :IYPOYX

1. loropr16

'Appurorog, rlArxiog 65 er6v, ronvrordg (40 rorydpo
yro Xp6vro). l-lprv 4 pdveg nopouoiooe pdXo U€ Krrpr-
vond ondXp€tlr,prl Kclt eAdXroro orp6qupro nrrjelo. A-
vo<p€per Srlonvorq U€ rrlv r6nr.uoq on6 4 trq.

Aroprro ovopvqorrr6: Xe rpoupyqOnK€ ro 1960 yro
<lrvororriooq dnoro5 ror ro 1 98b rou nve0provoq.

2. <Duorrn e[€rooq

'Aropo oprrpetrig pe rotrd ou.rprorrrd ror 6rovoqrrrq
rordorooq. Xelpoupyrxd rpoiporo oro de{r6 qpr0u.rpd_
Kro Kot ro 5e[r6 unoX6v5pro.

An6 ro ovonv€uolK6 oriorqpo: IXerrrfl ouXv6nvoro
(20 ovonvo€g/minl. BpoyXrril ovonvoq oro oprorep6
np6o0ro prioo nveupovr16 nedio.

An6 ro rur,\ocpopror6 otorqpo: eAe0oropprr[ ro-
XuxopSio (1OO oqi{erg/minl. A.n. 1 ZS/7O mm Hg.'Hnro ouoroArr6 tpioqpo orqv ropu<pq rqg xopdrdg.

Ano ro lornd ouorilporo rinoro ro no0oAoyr16.

3. Epyoorqprord euprlgoro

ArporoAoyrrig ror proXrl;rrx€g e(erdoerS: (DuoroAoyr_
Kas.

'Eppeoq orpoouyr6llqoq: Oerrxd yro eXrvororrio_
on.

Atpro oprrlproro[r oiporog pe ouvOqreg eronvorlg o_
rposQorprKo0 o€po: PaOr78 mm, paCOr 34 mm Hg.
Io pH fyov 7,42.

Inrpoperprrd e uprlporo (o/o rwv npopAenoptvr_rrv rr-

" Kap5rcyetpoupytxd KEvrpo B1peng EAAd6og F.l1.N.
llonavtxoAdouo.

* * 
11 oven ot1 St t o x 4 11 veu p ovoAoyt xr1 KAt v t xr1 A. n. O.

prirv): VC 82%, FEV168%, D. Tifeneau 76yo. FEF 25-
75 24%.

Hlerrporop5roypd<pqpo: rplepoxopprrq roXurop-
5iq, qnorAerop6g 5e[roir oxiAoug.

Arrrvoypotpio Odrporo (Err6vo 1): KordAqqrq de(ro0
nAeupo5roQpoyprorrrou Xtirpou (noXun,\eupirr5o on6
npoqyo0pevq X€rpoupyrKd en€ppooq), d0o vo;.rro;roro-
erSeig orrdoets orrlv nepr<p€pero rou de{roi pEoou ror
rdru nveupovrroi ne5iou, 5rflOqoq oro rdrtll nv€upo-
vr16 ne5io oprorepd ror o0(r1oq rou ropdro0trrporlro[r
Seirrq (ooQdg ropSrorrl 5roro(q).

A(ovrrq ropoypo<pio Oti.rporo: l-loAAoi prrpoi 6(or
nou ouppiouv orov oprorep6 rdrur nveupovrx6 .\opo,
Siro 6(o1 5e[rd xor eupEyeOeg ruorr16 p6peurpq, p€
evSoruorrrd 6roQpoypdrrq, nou roroAopBdver rqv
rorr\orrlro rqE 5e{rdg rorAiog (Err6vo 2).

Ynepqlorop5roypo<pr165 iAeyXog d0o 6roordoeulv
(2 D echo) (Errovo 3): EupeyiOrlg riorq nou e[oppdror
on6 ro roiXurpo rqg 5e{ldg rorAiog, roroAoppdver ro
peyor\irepo ptpog rou Xtirpou ourrlg ror onul0ei ro pe -
ooror,\ro16 5ld<ppoypo npos rqv oprorepq rorlio. E-

Erxovcr 1 :



Erxovcr 3:

vros rns Kuorqs Srorpivovrot SroQpoy;rolo. H ruorrl
npoKo^ouo€ orllrovlKR ortvuorl rou Xdlpou €Kporls
rnq 6€Erog Kor^io!.
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4, Aro<poprrrl 6rdyvtrroq

H SroQoprrrl 5royvu.roq. on6 rnv npd.rrq n5n enqQrl
p€ rov oppooro, 5ev oQqver neprotilpro qpQropnrno€-

tov. lleprypdQ€ror oro re<pdloro (ou(qrnoq>.

5. Ardyvurorl

EXrvororrioorl rop5 rdg-nv€u U6vtrrv.

6. Oeponeio rot nopeio

O oo0evqg ovrrperurnioOqre Xerpoupyrrd. 'Eyrve pt-
on or€pvoroprl. Merd rqv Srovor(r1 rou n€prKopSiou
6ronrorti.r0qre e upeyi0qg, uBdrSnS Kqr A€uKd(ouoo
nporirero oro npdoero roiXtrtpo rqg 5e(rdg rorAiog,
nou qnuJOouo€ ro p€ooKorAro16 5td<ppoy1to. EQopp6-
oOqre e(ootrlporrrd rurAoQopio ror rvrSro;r69. 'Eyrve

5rovor(r1 rrlg rJorrlg. Evro5 ourrlg un4pXov noAAfg
(40-50), 5roQ6pou peyiOoug (5ro;rErpou 0,5-3 er.)
0uyorprrtg rior<rg (erri0evror, perd rqv oQoipeorl
roug, ornv Errovq 4). H unoAerporrr[ xorr\6rqro rou
rorXdporog rqg 5e[rdg rorAio5 (4xOxB er.) ovrpreroni-
oOqre pe enrnAoonAqorrr[, on6 rpqpo rou pei(ovog e-

nrnA6ou, nou ndpOqre on6 rqv dvtr.r rorr\io pre Srdvor(r1

rou 5ro<ppdyporos. Xp6vog e(urou-rporrxqg rurlo<po-
piog: 100 Aenrd.

O oo0evrlg rqv npd-rrq qpipo riOqre oe unoporlOoir-
p€vn qvonvon. Tqv rpirq qpEpo nopouoiooe roAnlrq
poppopuyd, q onoio ovordXOqxe <popporeurrrd. An6
rqv rEroprq qpEpo onipo,\e pe ro pdXo u5oriSeg ru-
oreg (Sropirpou prrporepqg rou 1 er.). Tqv 13r1 perey-

Xerpqrrril qpipo o dppt.rorog e(qA0e.

Eu(qrqorl

Or nptilreg neprnrd-roerg exrvororrtdoeog rop5rdg o-
vo<ptpOrlrov ro 19361. Irlpepo q evronrod rrls orrlv
xopdro ovipXeror orc O.5-2Yo oAtuv rtrrv evronioeurv2.

H npu-rronoOdg xopSrord ruorq eivor onoriAeopro
rqg ep<prjreuorls rou e(drov0ou epppriou pioo oro
pruordpSro. H npovipQq Q0dver orqv rop5ro 5to p€-

oou rrls orecpovroiog xurloQopiog Kqr oQoi nepdoet

on6 ro qnorrrd Kqr nv€upovrrd oyyelo. 'AAAeg 5ro-
5po;rig ovo<p€povror: AepQrrd o66 rou evripou, 0rrr-

porrrog n6pog, dvu.r roir\q <plipo, d noXt €vrepo, ot-
poppoi6rrEg QAtpeg, rdrur roi,\q QAtBo. 'AAAq 5uvorrl
Srodpopfl ovocpiperor: Prl(n rqS eXrvordrrou riorqg
rou nveipovo ;rioo or5 rv€uuovrrtg QtriBe53.

Er<ovo 2:

Erxovo 4

54
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To e(oxovOo €pppuo opXi(er vo qvonrJoo€rqt orov
rop5rord UU Kqr evr6g 1-5 erdlv SropopQdrv<ror q ru-

4orn .

H e(tArIq rqg ruorqg orqv rop5rd pnopei vo eivor: H
prt(n ornv rop5rorrl rorAdrqro ror 0dvorog, eire on6
ovoQuAo(io, eire on6 eppotrig ond rrg Ouyoripeg r0-
or€1s5.

To oupnrdrporo rq5 eXrvororrroo€u,S rrls rop5rog
eni ;.rorp6v ,\ov0dvouv ror 5ev eivor noOoyvtrrpovrro.
Avo<pipovror 5lronvorq p€ rrlv r6nooq, pilXog ror
npordp6ro oAyog.

AvoQipovror qn6 nollo[rg ouyypoeeig qAerrpo-
rop5roypo<prrd eupq;roro, nou onu.ro5qnore 5ev ;rno-
pei vo Xoporrqpro0o[,rv oqv ev5errrrrq rqg u5ori6o5
r0orq96.

O unepqXoropSroypoQrrdg iAeyXog ro0reptirOqre o-
n6 ro Farooki ro 19777 ror eivor nofujrrpog yro rq 5rd-
YV(r)on.

H oyyeroropSroypo<pio onerrovi(er rrlv ovoroprrfl 0t-
orl Kor ro p€ye0og rqg r0orqg. H ,ilAertyq n,\qpdroeurg
ouvflOu.rg unoorlpoiver 6rr q rriorrl evroni(eror oro
puordp5ro ror npoBdAAer p€oo orrg rorl6rqreg. H re-
lvrrq ev€Xer rrv50vou5 5rdrprlorlg rqg xiorqq qn6 rov
ro0erqpos.

Irov orrrvoAoyr16 EAeyXo q 6r6yruroq rqg rop5rog
nptner vo SroQopo5royvu.roOei rupitrlg ono ro rop5ro-
16 ove[rpuo;roe q ono dAAeg orrieg nou nporolouv ot]-
[qoq rc,.rv opitov rq5 rop5rdg.

H roAq Adqq rou roroprroi ror or 5rdqopeg ouvd-
0ur5 BroAoyrrig e(erdoerg pnopei vo poqOqoouv ou-
oroorrrd orqv unoqrio rqg 5rdyvu.roqg rqg evronioeu-rg.

Irqv nopouoro(6pevq nepinrcr.roq ro eniorlpo roro-
prr6 rqg eXrvororrrdo€rus Kot q 6r\q oupneptQopd rns
v6oou o5rlyqoov tJ€ rnv npdlrq rArvrxd. e{irooq orq
5rdyvr.r.roq rq g evronioecrlg.

Iuyrerprpivo q Srdyvrrlon ptog evruncuorord ;reyd-
Aqg ropSrdg, Xtrlpig vo ovocptp<ror on6 ro roroprro xd-
noro ropdro16 v6oqpo (oreQovroio vooos-atJepovpo-
ove0puo1.ro, poApr6ono0elo, rdprqrq xopSrord r.r\n.) q

Un €pQovn5 nveupovondOero (nveupovrrrl rop5rd) i-
0eoe pdorpo rqv unorpio rqg Jnop(qg eXtvor6rrou x0-
orqs rou puorop5iou. Or nepotrEptrt e(erooerg onAtirg
enrpepoirj-roov rqv unoq.rio ourq. Aev Eyrve qyy€toKop-

SroypoQio, SoOivrog 6rr q Srdyvtrron, rl €vronton Kqt n
trrooq eiXov pe oprerd orpiBero npoo5roproOei qnd
rrq dlAeg Sroyvr.rtorr<ig pe065oug. Enoptvtrrg 5ev u-
ndp(e l6yog €Qoppoyn5 pro5 reXvrrqg, nou onog ovo-
O€pOqre n5n, 5ev eivor dporpog rrvdrlvurv.

H nptilrrl Xerpoupyrrd en€pBooq yro eXrvoroxxiooq
rqg rop5rdg enrXerpqOrlre ov€EtruxdJg ro 1921 orqv
AuorpoAiol0. H npdrrq enrruXdg enippooq iyrve eni-
oq5 ornv AuorpoAio ro 1 93211. lro np&rq eopd xpq-
orpronorrlOrlre e[u.roulporrrd rurAo<popiq ro 1 961 

12.

55

H nepinruroq pog eivor e(orperrrd ondvro ror onorrd
r5roireprl oqprooio rupitug vro rrlv reXvtrq q onoio e-

Qoppoo0qre (enrnAoonAoorrrrl). H ovrrprerdnrorl ourq
rpiOqre tr-rg q nA€ov truorreAdg. ro06oov ro rev6 qn6
rqv oQoipeorl rqg ruorqg 5ev drov euxolo vo ovlp€-
rtunroOei ;re capitonage. Irq 5reOvd prpAroypo<pio eivor
11 nptlrrl <popd nou ovrrperoni(eror q unoAerporrrq
rorA6rqro pe enrnloonAoorrrd.
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E{utvoooKopetarcrT GRAM qpvnrrrcrT Aoittt t€q rou
qvqfiveuottrcot

MAoroyaAKH: TEopr-ro:', Atuetnoxtoy ANA:TA:IA', unexnttzANAKH: trttronRo:t,
N r KonAKonoyno: toRN N H:', xANApt No: gR:tnrto:'

llopouoro(eror pro nepinruol ITou epeuvqOrlre orq
B' flveupovor\oyrrq KArvrrq rou Noooropreiou olopro-
v6yr\ero,, rqr oron6 Exer vo unoypoppioer 6Xt ;tovo rqv
evSroQipouoo proAoyrrd oupn€ptqopd rou uneiOu-
vou orrror\oyrro[,r nopdyovrog, or\Ad, enrnr\iov, Kol vq
enroqpdver rrlv npooQoro 5tontortlpivq peropor\q rq5
enr5qproAoyiog roun.

'Evog oyp6rqg ronvrorqg, 52 ertirv, eroqX0q oe e -

nopxrord Noooro;reio rov Aiyouoro, 1989, pe uqqr\d
nuper6, 5roppoirt5 revti.roetg Xurpig pr\evoorporqp€g

npoopi{erg, eptroug ror rqr\r5opAorrSdr5eg e(ov0rlpo
orov roppo ror ro dvur orpo. To onoreA€oporo rou
ouvq0rop€vou €pyoorqptoro0 eAiyXou qrov opvqrrrd,
oAAo o ooOevdg nopouolooe enrSeivooq rrg endpreveg

npap€S p€ rqv ovdnru(r1 onoQpqKlKo0 erAeolr.

Aroro;rio0qre oe lloOoAoyrrq Kr\rvrrd [evtro[r No-
ooropeiou rtuv A0qvti.rv, dnou perd rqv €QoppoYn Yo-
orprro[ ro0errlpo ror rq ,\rlqq ol;rorog ror oiptr.rv yto

roAAripyereg, orov ooOevrl XoprlVn0nrov XAurpop<pevt-
16A11 ror vereA;rrrivq. Merd Aiyeg npap€S, rord rtg o-
nole5 ro ;r6vo epyoorqpro16 e[rpqpo qrov p€rpro orj-

[qoq ru-rv Aeurorurropurv ;re nolupopQonupqvr16 ru-
no, o qnoQporrr169 erAeog ,\t0r1re ouroporog, o ilu-
per6g unoXti.rpqo€ Kor or revtrroetg opoAonorq0qrov. O

ooOevdg onoXdrpqoe qno ro Noooropeio, qAAd 5€rq
qpEp€S opy6repo, epQovioOqre er viou nuperdg. pe e-

nryoorpoAyio, oAyog 6e(rori unoXov5piou Kot €uctt-

oOrloio orqv opror€pq veQprrq Xtirpo.
ErodxOq oe ['lo0oAoyrrq Ktrrvrrq l-evrrot Noooro-

peiou ru.rv A0qvdrv 6nou unopAqOqxe oe erreropfvo
rArvrroepyoorqprord €leyXo ror SrontoroOqre ond-

1 : Ate9uvrrlg llveupovoAoytxoi Tlt4porog Noooxopeiou
Nixorog.

2.: EntpeArlnlg lTveupovoAoytxti-tv Tprll.tdruv Ztoltov6'
yAerou NoooxoSteiou.

3: Arcu9uvrrlE llveupovoAoytroi TprllLorog Bew(eAeiou
Noooxopeiou HpoxAeiou KpirqS.

orrlpo onr\qvds (unepnxoropoypdQqpo dvr-,-r rorAiog).

O proXqprx6g €AeyXog onE5er(e pirpro ou(qprEveg rrpfg
yGT, LDH ror oAroArrq5 QooQorooqS, evdr on6 rov
orporor\oyr16 EAeyXo Sronrortilorlre quEnoq rulv Aeu-

rtirv orpoo<porpiov (15.OOO rrX) pre noAupop<ponupn-
vrrfl orpo<pfl ror eAdrrcr.roq rou cnUoroKpirou (34%). O

;"rrrpoproAoyrrdg iAeyXo5, eniorlg, 5ev npoofQep€ orn
Srdyvuroq (opvqrrrig or;roroAfuEpyereS, evd on6 rrlv
ro,\Aripyero ronpdvutv onoprovdlOqre q ouvq0qg qu-
oroAoyrxfl Xtru.rpi5o). Tou XopqyflOqrov opvrSo(dAq,
rorprpo{o(oAq Kor perpovr5o(6Aq. l-'loporqpq0qxe
Kdpqrn rou nuperou, oAAd o ooOevdg oneXtlpqoe on6
rrlv rArvrrq orre ro0eAtilg nprv on6 rqv oAorAdpurorl rnS

per\Erq5.

Merd rqv nopir\euoq nevOqpipou eyxoOiororot ex

viou uq.rqA6g (39-400C) ouvexqg nuper6g, pe plyo5, d-

QOovoug rSptirreg Kot nuootporqpd on6Xpepqq. O o-
o0evr16 eroqxOq oe llveupovoAoyrril KArvrxrl pe ro oxd-
Aou0o eupIporo: KArvrrdrg oppAirqro, peiurorl rov
<ptr.rvqrrrdrv 5oviloeurv Kot €vronlopivor ;rq pouotroi,
np6o0eror €ronv€uorKoi dXor, orouoroi orqv unonld-
rro Xdrpo. An6 rqv orrrvoypoQio Oti.rporo5 (4-11-89)
5ronrortl0qre oporoyevdg oriooq oro rdru.r TTv€upovl-

16 ne5io oprorepd, nou oooQonototo€ ro KopStqK6

XeiAog, enerrreivovrov neprQeprrd oe ;reyoA[rrepo 0-

rpog, Xurpig oqQn npos ro dvr.u 6pro. Arorpivovrclv pl-
rpq o[rororlq €AEn rou preooOr.r.rpoxiou rqt prrrprl dvtrr-

orl rou SroQpdy;rorog. And rov €pvoorqpror6 €AeyXo

Sronrortl0qre ovorprio, Ht 30%, ,\e uroxurrdpurorl
27.OOO KKX U€ noAupopQonupqvtr6 r0no ([1: 80%, A:

14o/o, H'. 2Yo <q M: 4%1, yAur6(q 5.5 mmol./|, d(toro
oupiog 4.3 mmol/|, rpeorrvivq 86.4 mmol/|, Nq 135
mmol/|, K 3.9 mmol /1, o}.l'rig npcr.rreiVeg 60.6 gr/1,
,\euxu.rporivq 22.5 gr/1, rpovooprvdoes (SGOT: 14
u,/1, SGPT: 19 u/ll, oAroArrd <puro<pordoq 67 u/1,
LDH 82 u/|, yGT 56.3 u/1, XoAepuOpivq, oArrd 0.44
mg/dl, d;reoq O.2O mg/dl, CPK 90.8 u/|, TKE 1O4
mm (1n d,po). Avdr\uoq oepicr.rv oprqproroir oiporo5
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pO2,57.5 mmHg, pCO2, 34.1
23.6 mmol,zl.

mmHg, pH 7.45, HCO.

Eu(drqorl

Tqv nopoioo rordoroorl rou ooOevo05 pog Xopo-
rrqpi(er rArvrrdrg pev q porpd 6roSpopq ruxr\rrtiv e-
pnupErr.uv n<pr65ulv pe evronioerg oe dA,\ore dAIo 6p-
yqvq. oKlvoAoyrrti.rg 5e q err6vo rqg er nurvdlo€u5 q-
reAerrooiog pe ouvoSd nAeuprrrrrl oupperoXfl, on6
rrlv onoio npin€t vo ouyKporrl0ei q -Eoru- ptKpn
peiooq rou orrrvoAoyrrori 6yrou rou npoopeBAqpivou
Aopou.

Enopivtlg, €npene vq qTTovrq0oiv ro en6pevcr €pur-
14proro yro rq 6roQoSroyvruorrrd npooEyyroq rns n€-
prnrtiroecr.rg: [o] l-lp6rerror nepi ppoyXoyevo[rg r1 dAlou
rlrnou nveupovrrdg vto-e(epyoolqs; [B] [lp6rerror nepi
ouorqporrrdg no0rloeurg, p€ oupp€roxrl rou nveupovr-
rot nopeyX0pcrros Kor rou une(tor6rog; [y] 11 np6rerror
yro Aoi;rtl(q rou ctvoilv€uorrrori Kcu orrlv nepinruuoq
ourd iXe r (d 6Xr) orrroAoyrxd ouvde€ro p€ ro np6o<poro
roropr16 rou;

O ooOevqg BpoyXoorond0qre3 xor dronrortlOqre
pcrKpooKontKdr5 pev err6vo pq er5rrrlg eAeypov4g rr.uv
pp6yXurv rou rdrur Aopoir, 6Io rq oropro rtrlv onoir.r"rv
qrov ovorrrd, pixpt rous unorpn;rorrroug. 'Eyrve rur-
ropoloyrr4 e(iroorl rr.rrv ppoyXrrtlv errpioeurv Kclr p€-
roppoyXooxonrrdrv nruEltrrv, 4 onoio onipq opvqrrrrl
yro roroqOeto. M€ rrlAeoronr16 roOerqpo Kot K€Ko-
Auppivrl qflrrpos, ndpOqrov ppoyxrr€g errpioerg yro
roAAripyero oepopiurv Kot ovct€popiu.rv gram Oerlrti.rv
ror opvqrrrtlv ptKpoopyovroprtirv. H qprrnooorrrd roA-
Atfpyero rurv errpioeurv qurdrv 5ev i6er{e ouyrEvrpcr.r-
or1 onorrrd.rv peyoA0repq q iorl pe 103 ;rovd6u,.rv ovd
mt

'EXovrog rqrd vou ro np6o<poro roroprrd rou o-
o0evoig (5roppoir6 o0vdpopo, epnipero, onoorqpo
onr\q-v6g) eordlqoov enoverArlppiveg orporoAArip-
yereg', or onoieg 5ev rerpqpicrroov porrqpror;rio ror
roAAripyereg ronpdvurv, nopd ro yeyov6g 6rr ro 16-
npovq rou ooOevo[rg qrov roAd oXqporropivo. H no-
portvrqoq rou Odlporog oniSuroe elr5poporrx6 uypo
pe Aeptporurroprr6 rirno, 3.300 rrJrropo,/ml, qn6 ro
onoio onopovdrOrlre gram opvrlrr16 poxrqpiSro. To i-
5ro gram opvqrr16 BorrqpiSro ono;rovtlOqre ror qn6
rg rolArEpyereg (2) ronpdvurv.

H rArvrrd nopeio Kqt rl qKlvoloyrxd err6vo rou q-
oOevo0g 5ev qrov oupBor4 p€ rrlv nopouoio ouvd0trr5
gram opvrlrtrdrv prrrpopiurv rou ovlp€roni(oupe mqv
roOqpeprvfl npdEn. llpoyporrxd, q rAepnoreA.\q €ntv€-
peiror ouvdO@S rous dvo Aopoug nv<up6vrrrv pe ouyvrl
onoorlporonoiqoq ror riprcrroq rqg opr(6wrog oxt-
o;rdg, onopovti.rveror 5e, ouvqOior€pct, o€ ovoooKor€-

Err6vo 1:

oroApivoug ooOeveig, evdr q qeuSopovd5o nporoAei
opQorep6nAeupeg pAdpeg Kot rrlv ovdnru(r1 qnoorrl-
porrrdrv rorlorqrulv. H oxrrvor\oyrrd err6vo eni nveu-
poviog er puxonAdoporos eivor runrrd rqg, opXrrd
rouAdXrorov, 5rdpreoqg nve upoviog. opXi(er on6 rrg nlr-
,\e5 ror, ouvd0r,,-rg, 5ev ouppoSi(er pe r4v un6r\ornrl
rArvrrd etr6vo. TEtro5, o orpr6erAog -oulvdrepo ono-
vrdpevog oe ,4p6vroug onoeporrrxo[rg ooOeveig- epr-

Qovi(er ruqeAlSrrorj runou ppoXonveupovieg rutv rd-
ro Aopdrv pe ouXvq nAeuprrrril oup;reroXrl, dev eppq-
veuer 6pr.r.rg ro np6ocporo roroprr6 rou ooOevo0s, nou
Xoporrqpi(erqr on6 rurArxd enovoropnrouo€S €ntv€-
pqoer5 ouorqpdruv qAIuJv nipov rou ovqnveuorrroll.

flp€ner, enopivtug, vo 5repeuvqooul.t€ rov ev5eX6;re-
vo unei0uvo orrroAoyr16 nopdyovro pero(i rr.r.rv 6Xr
ro0 q p e p rvrl g ovo(qrd oeu.rg g ra m o pvqrr rtilv po rilAr.r.rv.
H unepoivro enterocolytica (otrAd Kot pestis, onovr6-
roro) enrninrer ouvdOurg o€ ovoooKcrrooroAptvoug o-
oOeveig Kot o€ oropo pe Spenovorurropr14 ovorpio,
ouvexQpd(eror pre o(ti.r5eg epri0qpo Kot opepil60 Kqt
ouvqOoE onopovclveror olS rolirEpyereg oiprorog ror
xonpdvtrrv, orqv nepio6o rtrlv 5roppoirdrv revtloeurv.
Evtir n nporonoOqg pAdpn e pqovi(eror p€ UopOn
ppoyXirr5og, ppoyXro,\irr6qS n ppoyxonveupoviog d
rutpefuSrrdg Aopdr5oug nveupoviog, q 5eureponoOq5
evronrorl onoAqyer orqv ovdnru(q er16r,o9 ouppordg
pe pq ropdroyev€g nveu;rovrrd oiSqpo. Ano;rovdveror,
6;rtl5, orrg roAAr€pyereg oiporog, nru€Aurv. evti.r ouvd-
0u-rg onopoivel Oerrrrl q ovo(qrqoq ouyroAqrrrd.rv Kot o
EleyXog rou ounAqpd.rporog. H Brucella melitensis,
abortus ror suis <poiveror 6rr enlvepeiror ouXvo roug
nverjpoveg ror nporolei nAqOdrpo nveupovrrti.rv rArvr-
xooxrrvoAoyrrd;v er5qAtiro€urv o€ 15-25% ru,v ilpo-
opcpAqpivurv.'EXouv ovoeepOei onodederyp€v€S rT€-
prnrtiloerg ;re no0oAoyoovoroprxd Sronrorurprtv€S ru-
poerSeig, rorrroporti-r5erg eleypovtg. H ouyxoAqrrvo-

R7
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Erx-dvo 2:

qvri5poon flrov enove rr\qppEvo opvnlKn orov qoe€vrl

pqg. To qKrvnroBoKrqpiSro qvo(nr€iror ouxvdr€pct o€

5roour.rArlvurpivoug oo0eveig, oAAd perodr56pevo, eni-

oqg, on6 dropo oe dropo, nporoAei ppoyXonveupo-

vieg, onoorqporq Kor epnuil;roro, err6veg dAAeg SqAo-

5d, on6 rqv 5repe uvqpEvq. H bordetella haemophilus,
pertussis, parapertussis, bronchiseptica r.d. rpoKo-
Ao0v rov, oro nopeA06v ouXv6repo, rorrirq d rrg e-

rrpurrrrig popqig Aorpdl{er.r.rv. tDoiveror 6rr 11 vdoog f-
Xer oXe56v erpr(u-rOei u€ rov errerol.ttvo ovrrxorxurt16
eppoAroopr6 rot ondvto nAiov npopdAr\er rov dvOput-

no, nporoAd.rvrog rupit,rg (trrov6ooug. Elvor, dptlg, nt-
0qv6v, vq prlv eyroroAeineror 6ro Biou ovoolo p€ rov
e;rpoAroo;r6, tlore on6 v6oog rurv norSrd.rv txer e[er\r-

XOei oe v6oo rurv evqAixu-rv (enrSqpio Iouq5iog, 1970).
fl poroAei AopuyyirrSeg, ppoyXirr6eg ror ppoyXroAirrSeg

ror, ouvdOtrrg, nop€Xer 0errrtg rolAripyereg ptvoQo-
puyyrro[.r enrXpioporog. I-ro rqv ovoyvtilproq rqg Xpn-
orponoroivror ;riOo5or <pOopr(6vrr.r.rv ovrtoulpdrutv. H

rouAoporpio (branciscella tularensis) eivot v6oo5 rutv
rptrrrrrrtilv Kor ruJV prrptirv pooroQ6purv. MerqSi5eror
orov dvOptrrno piotrl 5qyporog evr6pulv q ror6nrv
Bpti-roeog poAuo;rivrlg rpoQn5, oIAd ordpq Kqr p€ rnv
eronvod. ['lporoAei ondvro nveupovio, rqS popQqs rnS

r.,-roerSo[rg, oporoyevo[rg nurvdroeutg, povqpou5 fl noA-

Aontrdg, pe q Xurpig ovdnru{q rorAorqrulv ror ouvo56
nuAoio oSevirr5o ror nr\euptrtrn ouAAoVn.

Tq Auoq rou npoBAqporog i5ooov or rolAripyereg
rou nr\euprrrro[r uypo[r Kot ruJV ronpdvu-rv. on6 rtg o-
noieg ono;rovdlOqre salmonella SPP. H ovoyvtitptoq
rqg rArvrrrl5 ourqg ovr6rrlros €ppnv€uet, npdy;rort, o-

nNEYMON TeiXoE I o. Td1Lo9 Soq, lovouaprog-Mdpnoq 1992

,\6rr\qpq oXe5dv rqv np6o<porq on6 rerpopqvou, rAr-
vrr[ err6vo rou qoOevo[,5. Enp6rerro nepi prrog pn ru-
Qtxqg oaApoveAAdoewg. Irrg neprnrdloerg ourig 5ro-
nrordrveror Aeurorurrdpuloq U€ orpoQn ilpog ro opr-
ore pd (orov ru<poerSd nuper6 rupropXoriv ro provoni-
pnvo, ro onoio, ;reyevOuv6prevo <prAo(evoirv ro gram
opvqrr16 porr4piSro) ror nopoSrrrl ror Sror\einouocr

Borrqprorplo, orrlv onoio oQeiAeror q entvfpqoq dAAo-
re dAAr.r.rv opydvtrrv ror rortiv, roro rq Sroprero rqg
5rq5poprlg rrlS vooou.

Eivor yvtr-ror6 6rr oroug ooOeveig pe on,\q ooApovel-
furd evreporor\irr5o 6ev npiner vo ;opqyouvrqr ovr-
prurrrrd, 6nog ouv€pq orov ooOevfl pog, errdg ror edv
iXer 5ronroro0ei enrv€;rqoq rdnorou opydvou fl prrrpo-
prorpio, enerSq €Xer ono5erX0ei 6rr q xopnvqorl roug, 6-

Xr p6vo 5e ppoX0ver rqv nopeio rqg vooou, or\r\d ovri-
Oero noporelver rqv onErproq rov prrpopiuv on6 ro
Konpqvq ror ou[dver rq ouXvdrqro rtrtv unorpond-rv
rqgl . AvrlOero, evSeilerg xopqyqoer.rrg ovrrprturrrtlv ei-

vor povo q ono5eSry;rivr1 prrpoprorpio ror 4 evronropt-
vq Aoipro{r1 U€ ouorrlporrrfg oAIortloer5.

O oo0evrlg pog iAoBe rorprpo(o(6lq ;re ooQd rfuvr-
Ko€pyqorrl prorq peArioorl.

['lveupovio qn6 Salmonella SPP

Irqv opdSo salmonella SPP ou;rneprAopBdvovror
oreAiXq ooApovir\r\og ror oro[rv6pnr€S UopOfS, exr6g
rqg ooApovEA,\og rou r0Qou (salmonella typhi). 11p6-

rerror nepi opvqrrrrjrv evrepoporrqpr6itrrv ro onoiq
ouvrlOurr5 npoopdAAouv ro nenrt16, oAAd pnopo0v vo
nporor\toouv Kor €vronlopEveg Aotptl[erg oe dr\Ao ou-
ordporo. 'EXouv ro(rvopqOei nepinou 14OO op6runor,
ovdAoyo p€ rous xoporrrlpeg rou otrtporKoi (O) ror
rou p,\eQopr5rrou (H) ovrry6vou. H rArvrrq err6vo rrlg
pq ruQrxd5 oor\poveAAtiloeulg SroQ€per on6 ereivq rou
r0qou ener5q 5ev nopouord(eror Aeuronevio Kot o-
nouord(er q ppoSuropSio.

Ie ;rorpoXpdvreg peAireg tXer nopornpn0ei 6rt oe
noooor6 1O% rtrrv Aorptir(eurv undpxe r npoopoArl rou
nveu;rovo5 Kor rou une(ulr6ro, oAAd q npoyporrrd
nveupovrrd eninrtooq pnopei vo eivqr noA0 preyolire-
pq, enerdq q oor\povEAAo 5e ouyroroAiyerot pero(u
ru.rv no0oy6vr'Jv prKpoopyovroptirv nou ovo(qrouvror
oe neprnrdro€rS gram opvqrrrqg nveupoviog.

H 5oonopd rrlg salmonella oroug nve ipoveg pnopei
vq npqypcrronorrlOei pEoul eropo<pqoer-,rg ;ro,\uopEvou
yoorprro[r uypo[r. Irqv neplnrcr.roq ouril 0o nporAqOei
rpqporrrq ppoyXonveu;.roviq. Eqv, €voAloKrKd, €nr-
ouppei orporoyevdg 5roonopd, 0o nporAqOei oupno-
yd5 AoBtilSrlg nveupovloa, ouvoSe uoprtvq pe on6orrlpo
q,/ror epniqpo, q errovo reyxpoer5ti.rv oAAordroeu.rv.

Eni onouolos yqorp€vr€prrdrv evoXArlpdrcuv, q ptKpo-



PNEUMON Number 1, Vol. 5, January-March 1992

pror;rio pnopei vo onoStrre€i oe ,\ovOdvouoo €orio oro
AEL IIpoyporrrd, q ooA;roviAAo pnopei vcr nopcrp€iv€t
oe Aov0dvouoo rqrdoroon Vto UcrKpo Xpovrr6 5rd-
orrltro Kcfl vo €v€pyonorqoei 5roonerp6pevq. eni nopo-
Srrqg Sroropoxd5 rtov rurrdpulv rou AEI6. TiAoS, rt

rord ouviXero rordlv enrvipqoq rou nv€upovrro0 nq-
peyXirporog Kqr rnS une(u.rxorrrd5 rorAorqrog 6ev
pnop<i vq qnorAeroOeis.

Irqv evreltir5 np6oQorq prpAroypo<pio enroqpoiveror
6rr q ooApovilAo onopovtlveror oe neprnrdoerg po-
pertlv enrAorprtl[etuu.rv o€ ovoooKoreorolpivoug oo0e-
veig, 6nulg or KopKrvoilcrOei5, or ndoXovreg on6 AIDSe
r.An. Or Sronrordroerg ouras nreov6v vo enrpoAAouv
rqv ovdyrq enovonpoo6roproprou rqg enrSrlproAoyiog
ruJV Url ru<prrdlv Iorpdr[eurv.
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Ardyures rrveupovrr<Eg orudoets Kdt unepiuvaprrcq
xurcAocpopid oe dpputoro pe noAAqnAo{tv puEAupd

ZAKYNOINO::., POYT:H X., ZAKYNOINO: E., AHMAAH M., 
'OTHPH 

A., MAYPOY T.

1. loropr16

[lporerror yro dv5po qArriog 57 erdv, o onoiog eroqA-
0e orqv MEO A6ytr.r o(eiog ovonveuorlrflg ovendp-
rerog. O dppturorog eiXe erooX0ei oro Noooro;reio ;rog
tvo pdvo nprv l.,r€ rqv Srdyvr.uoq rou nolAonlou pue-
Adrporog lgG (Irddro llo), q onoio eiXe pner oe dAAo
Noooropeio rurv A0qvti-rv. O dppurorog qrov xoAd pE-

Xpr 2-3 epSopdSeg ono rqv erooyr.r.ryq rou on6re nq-
pouoiooe ooQuoAyio ror roropoAq 5uvdpetav. And ro
oropr16 rou qvopvrlorrro ovocpEpovrclt orpoppoiSe-
rropq npo 2Seriog ror u5porqAq npo 3eriog. Kord rqv
e rooyuryrl rou o Ht qrov 22.60/o, q Hb 7.6 gr%, ro ,\e u-
r<d 3.000/mmt 1I = 60%, n = 34o/o,M = 6%), q TKE
130 mm, H oupio 90 mg%, q rpeorrvivrl 2.0 mg% xor
q lgG oiporo5 4.820 mg,/dl.

Mro eB6opd5o ;rero rrlv €tooytrryq rou Xopqyq0qre
XqperoOeponeurrro oXdpo pe Brvrprorivq, Avrproprri-
vq ror Ae[opeOo(6vq, ro onoio oviXOqre roAo. E(qIOe
ond ro voooropeio U€ n'lv o5qyio vo enqv€A0er oe 1O

npip€S yro ou;rnAqpoon rns Oeponeiog. 'Opu.rg pro q-
ptpo nprv rqv nporo0opropivq 11;repoprlvlo e rooytr.rydg
rou erodyeror pe nuperd pEXpr 38,50 C, 5ionvoro, u-
no{oipro (PaO, = 58, PaCO, = 41 }te FiO, = 0.4) ror o-
rrrvoloyrrq err6vo n0rvooqg orrlv pioq ror rdro (tir-
vn rou 5e(rou nvelr;rovog ror opord ororXeio orq ptor1
(ti.rvq rou oprorepori (Err. 1). fl11pe KeQro(r5ipq, Ne-
rpopurivrl ror peyoleg 56oerg TprpeOonpi;rqg-oour\-

Qope0o[o(6Aqg. 'Opog, nopd ro 6rr o nuper6g ineoe
perd on6 7 qpEpeg, q orrrvoloyrrd err6vo rou Odrpo-
rog enrServtirOrlre pe en€rrooq rtrrv pAopdrv rou opt-
orepo0 nveupovo. Tperg qptpeg opy6repo ror evd.r o
nuperoS eixe unoxr-r-rprloer o oppr.uorog nopouord(er
neporrtpo enrSeivurorl rqg rArvrrflg err6vog pe ivrovq
ovonv€uorrK4 5uoX€pe ro, rudvtrro4 ror o(eio ovo-
nveuortrq ovendprero (PaO, = 50, PaCO, = 73, pH =
7.19 pe FiO2 = 0.5). Aroourlrlvti.rveror, pnoiver o€ pn-

Xovrrq ovonvor1 rol pero<ptperor orq MEO.

Aiyeg qptpeg nptv rnv enr5eivooq rqg rlrvrrdg er16-
vog eiXe noporqpq0ei ivrovq purrq orpoeio rupiulg
orq dvcrr ror rdrur drpo, evtir q ;rurrd roXug rov 4rov
oXe5ov QuoroAoyrril ror 5ev unrlpXov eorrrd veupolo-
yrrd euprlporo. EnrnA€ov, npooSeurrxd o dppulorog
nopouoiooe o6uvol.rio oprliog. BpqVXoS <purvrl5 ror
5uoXEpero rordnoo4g.

2. Ouorrrl e(Eroorl

'Oqlq Bopttlg ndoyovrog. Optqn ivrovo perur.rpivq.

KeQoArl-rpoXqAog ou5€v. Aporoi prq pouorroi p6yxor
orqv orpooorl Kor rov 5uo qpr0r.uporir.r.rv. 'Evrovq

rop5rorq droq rord rqv qqtrdQqoq, rop5roroi r6vor
r.Q., A.l-1. = 120/8O, oQu(erg = 80./min. 'Hnop qrq-

Ao<p11ro 2 cm nepinou rdrcr-r qno ro 5e[r6 unoX6v5pro,

Errovo 1:
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onAnvos qQnAdQnro5, KotAio poAoKrl Kot qvdJduvn.
AepQoSEveg oqqloeqror. Tonrrd €uotoeloicr Kord rnv
ni€on rtrtv Korrr,Tipov Ot.rporrrdrv ror ovtrrriptr.rv o-
oQutKriJV onovdtAuJv. Or pug rr,"rv drpcr_rv nopouoro_
(ouv ivrovq orpo<pio rqr rdnoro euoro04oio rord rqv
qqAdQqoq.

3. floporArvrrEg xol €pyoornptqr€g e(erdoerg

Ht=32%o, Hb= 11,2gr%, Aeurd =7.gOO/mm2,ln
= 650/o, n = 3O%o, M = S%), Ar;ronerd,\ro =
151.OOO/mmt, AEK = O.5yo, TKE = g5 mm, oupiq =
46 mg%, odrXopo = 1 5O mg%, rpeorrvivq = 1 .5%, No
= 142 mEq/lt, K = 4,2 mEq/lt, Ca = 1 O.7 mg%, (e.t.
8.4-10.21, P = 3.9 mg%, XoAepu0pivq: oA. = 0.40
mg%, op = O.1O mg%. oAr. tptr.roeoroo4 = 9 pov. KA.,
yGT = I3 pov., 5N = 4.9 pov, SGOT = 20 pov, SGpT =
20 pov., LDH = 1OO pov., CPK = 1 l O ;rov (e.r. 1 2-gO),
Atr5oAdoq = DNA = (-), Avrrnupqvrrd ovrrodrporo (-),
Ra-test(-), HBs Ag (-). XoAqorepivq = 110 mg%, Aeu-
rtirporo; OI. = 0.9 gr%, AAp. = 3.0, oeorp. 6.0. HAe-
KrpoQdpnoq Aeuxwltdruv: AAp = 18.8 o, = 2.3, o, =
3.8, p = 4.6, y = 76.5 (peydlrt (drvq oporoyevorjg npl-
reivooqg orqv neproXd rqg y-o<porpivqg, eAdrroo4 oA_
poupivqg, e,Adrrooq q2 Kor B-oqorpivqg). llooorrx6g
npooSrcpopdE ovooooeorprvtitv: lgG = 6.980 mg/dl
(peVdtrrl ou{qoq) lgA = 20.6 mg,/dt (eldrru.roq) tgM =
18.8 mgldl (eAdrru,ro4). Oipo yro Bence-Jones op-
vqrrrd, A<0rurpo o0pr.r.rv 24wpou ror qlerrpoe6pnon
oupnurvulp€vtrtv o[,purv: qnouoio nprureivoupio5-o-
nouoio ;rovorlovrrrlg npu.rreivqg, l-Iot6rqg opo0 2 ce-
ntipoise (Q.r. 1 .1O-1.221, Xp6vog npo0poppivqg =
12" /13". APTT = 30 sec (q.r. 25-35), T. opoi =
110 ng/dl (Q.r. 105-175), oArrfl To opou = 6.1 pg,zdt
(<p.r.5.0-10.0), TSH = 18 LrUl3mt (q.r. 15-30).

MueAoypoltlto; Antil0qoq r4g epuOpdg rot rorrrtir-
Soug oerpdg. ArflOqoq on6 nr\ooporor[rropo o€ no-
ooor6 ne pinou 7O%. Aipn olporog rord rqv €roovuJ-
Yn orq MEO:PaO, = 63, PaCO, = 38,pH = 7.49 pe
FiO, = 0.5 o< eAeyXdpevq pqXovlrq ovonvod ror pEEp
6cmH2O. HKG ptoo oro euoroAoyrrd 6pro. Gram
Xpdron nrutArrlv (-), roAAr€pye reg ppoyXrrdrv errpioeurv
ror ernAuoe@v (-), rolAripyereg oiporog (-) 3 <popEg.
Btoqtia Sipporog-1tudg; lrovoi Bo0poJ Aepcporurro-
prrd, nAoo;roroKurrqptKq ror rororurroprrq drdOqoq
peoopurrdrv SroQpoypdrulv Kot purrtirv rvdlv roOrirg ror
evonoO€oerg roQe6Xpurqg Xpurorrrqg €vr6g rulv purr6v
rvtirv, oupporo pe oAAordroerg puooirr5og. Or erdrrig r-
oroXqprr€g Xpdro€tS yro opur\oel5€g drov opvqrrr€5.

AxrtvoAoyrr6g EAeyyog oord.rv: LI. = err6vq 5loXu-
rou oor€ponopr.r;oqg ror rooi(qoqg o8, og, rqr o1
onov50Aov. Kpoviou = elAeiporo 0oAou oprorepd,
nAeuptilv = XuJpiS etSrxd eupilporo.

ot

Atpo6uvolttroq EAeyyog perd ano KaeerqptoolJ1 ruv
6efldv xopdroxtitv roAorqrwv Kqt rqg nveupowxqg ap-
rqpiag: rop5rorq nopoXq = 9.27 l/min (<D.r. 4-5),
rop5rorq ouXv6rqro = 90,/min, nieoq e{ evoeqvdr-
o€ur5 nv€uU. rprXoerStirv = 4 mmHg (e.r. 6-12), nieoq
5e[tou r6Anou = 4 mmHg (Q.r.O-8), ouoroArrq nieoq
rv€uu. oprqpiog = 29 mmHg (q.r. 2O-25), 5rooroArrd
nieoq nveu;r. oprqpiog = 8 mmHg (<p.r. 6-12), ouoro-
,\rr4 opr. nleoq = 1 15 mmHg, 5looroArxd opr. nieoq =
70 mmHg, ovrrordoerg = 699 dyn.sec. cm 5 (<p.r. 8OO-
1 .2OO) nve upovrrig oyyerorig ovrrordoerg = 95 dyn.-
sec.cm u (e.r. 60-1OO), 5eirrqg 6yrou no,\1rori, Og
ml/b/m2 (<p.r. 35-47) , PaOr= 68 mmHg (FiO, = 0.5),
PvO, = 43 mmHg, opr4pro-QAeprrd 5ro<popo fl€pt€Kn-
rdrqrog o[uy6vou = 1.-] ml/dl (q.r. 4.7-5.3). Seirrqg
rorovdAu.roqg o(uy6vou = 105 ml,/min/mr(et. 125-
150), shunr 42.5% (e.r. 6-12).

4. Avdyvrrrorl crKrlvoypq<piog Otir poro

Irqv orrrvoypoQiq rn5 erooyu.ryq5 orq MEO nopo-
rqporjvror rTqp€yXUtlolxi5 SrdXureg nve upovlrig orro-
oerg opQtr-r ruqeArSrrot rinou, nou evroni(ovrot KU-

piog orrg prioe5 nveupovrrtg (riveg ror eivqr n€ptoo6-
re po ivroveg orqv neplQtp€to rulv nve up6vrr.tv. H rop-
5royyerorrl orrd tXer Quoroloyrro piyeOog. Tq oord t-
Xouv peyoAq opoir.r.roq qAId 5ev nqpqrqp€iror ronoro
Auoq rqg ouveXeiog rou5 q oAIn pldprt (Err. 2).

Erx6vo 2:



oz

5. Oeponeio xor nopei.o

O dppuroro5 nopiperve oe pqXovrrfl ovonvoq orrl
MEO eni 15 qptpeg. Iro 6roorqpo our6 rlrov 5roprdrg
onuperog ror tnorpve re<poro(ip4, oprrooivrl ror rArv-
6opurivq. 'Erov€ 4 ouveSpieg nloo;roeoip€onS vro
rqv ovrr;.rerdnron rrlS unepyAororqrog. Or ror\fu€pyereg
rr-,-rv 5ro<p6ptrrv proAoyrrdrv uyptirv qrov, 6roprti.r5 opvn-
rtrtg. [lopouoio(e npoo5eurrrd peAriooq nou Erove
5uvorfl rqv oneAeu0Eptloq rou qn6 rov ovonveuord-
po. Nfog orl.ro5uvopr169 Eleyyog €5er{e onorer\toporo
nopoporo p€ rous npoqyoJpevoug (unep5uvoprrd ru-
r,\oQopio). Atro rlpipe5 opydrepo Xopqyrl0qre npe5-
vr(oA6vq (3O mg/24wpo) ror rurlo<pu.roQo;rl5q yro
rqv ovrpertilnron rqs poorrdg vooou. H rArvrrrl BeAri-
trloq ouve;iornK€ Kor rl qKflvoypqQio rou odrpoKo Ko-
Odproe oXe56v reAeio5 (Err. 3). O dppoorog e[dtrOe oe
roArl yevrrq rordorooq, o,\Ad onepitrtoe 5uo ;rrlveg
opy6repo or<pvi5ro oro onirr rou.

6. Aro<[oprrq 6rdyvrrloq

1 . flveultovio pe oqqtarpio: Yn€p rqg Srdyvuroqg o
nupero5, q poorrrl v6oo5 nou ,\6ytrl ovooororboroAdg
npo5roOirer oe Aorpdr(e rg r5iu.rg rou qvonveuorrro0 rol
poAroro on6 rorvd pe rdqo prrpopro 6nog o TTV€upo-

vrorrorogl ror 11 unepduvoprrfl rurloeopio nou Oupi-
(er unep5uvoprrq Qooq rou orlnrrroi shock. Evovriov
rqg 5rdyvtrro4g q o5uvo;rio onop6vr.r.roqg ronorou or-
rroAoyrrou nopdyovro Kqr KUpitrlg q nopd rrlv nrd-roq
rou nupero[r enr5eivuloq rqg or<rrvoAoyrrrlg ror rfuvr-
rdg err6vog. Enioqg q 5rorqpqoq rrlg unep5uvoprrdg
rurloQopio5 nopd rqv peAriu.roq rou opptirorou.

2. Kap6rcyeveg nveupovtx6 oi6r1pa: YnEp rqg 5rd-
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yvurorlg q yvu.rorq ouoXtrro4 rou noAAonAoi puelti.r-
pqros p€ rqv ropdrorq ovendprero p€oul norriAurv pq-

Xovropdlv [opuAoei5cuorl rou puoKqpSiou2, o0v6popo
unepyAororqrog on6 rr5 repdorreg noo6rqreg rrls KU-

rAoQopoioqS noponpureiVrl5l, roXorpio puoropSiou
oov onorfAeopo ouv5roopo0 prog qno lS npoqyo0pe-
veg orrieg pe ovorpio oe €5oQog oreQovroiog voooull.
Evqvriov rrlg 5rdyvutoq5 q onouoio rfuvrrdrv, qKlvo-
Aoyrrtilv, ror orpoduvo;rrrtirv eupqpdrov oupQopnl-
rdg ropSrordg ovendprerog.

3. Mq xop5rcyevtg nveupovtxo oiSr1po (ARDS): Y-
ntp rqg 5royvuroqg q ernldpuroq rurv n€ptoooripov er
ruv 5royvu.rorrxrirv rprrqpitrlv rou ouvSpoprou, 6nurg
our6 rrlg o[uy6vu-roqg rou oiporog, rqg orrrvoypoQiog
rou Otlporo ror our6 rrlg onouoiog ronorog Xpoviog,
nve upovrrqg d ropSrorrlg v6oou. Enrnliov q overjpeoq
unep5uvoprrqg rurAoQopiog pe Quoror\oyrr€g nrioerg
n,\dpoorlg rtr-rv rorArdrv orov ot;.ro5uvopr16 €IeyXo. Ko-
ro rq5 5royvu.ror1g q pq ovoyvtirproq ronorog on6 rrg
yvt.ror€g orrieg rou ouvdp6pou, err6g ptporo on6 rqv
oqqorpio, nou npoovqQEp0qre.

4- llveuptovrxq atpoppayia; Yntp rqg Srdyvtrrorlg 11

ouoXtrroq rou noAAonAo0 pueAti.r;roros p€ nqKroAoyt-
xig SroropoX€g A6yu.r rqg otvSeoqs rn5 nqpqnpu-rrel-
vng p€ roug nopoyovr€g rn5 nnEnsl. Evqvriov rqg 5rd-

vvurons q onouolo orp6nruoq5 ror on6ropqg nrtiroqg
rou orpclroKpirq roOdrg Kcn €pvoorqprordrv eupq;.rdrcuv

orpoppoyrrqg 5roOeoqg.

5. Atr19r1oq rwv nveupt6vwv on6 ro noAAonAouv ltui-
Aupa: Ynip r4g Srdyvutoqg r1 opXrrq peydlq enrSeivc,-r-

orl rou crppurorou ror evdr rl Boorrn v6oo5 ilrov oe E-

Eqpon (6tnOnon rou puer\or) pe nr\ooporoxurropo, pe-
ydAeg rrp€g noponporeivqg). rord rqg Srdyvrl.roqg q

peAriooq Xr.r-rplg rrlv Xopnyrloq er5rrdg O<poneiog roro
rou pueAdr;rorog.

6. Aeurepono)rlg oltuAoei6woq: Ynip rrlg Sroyvtrr-

on5 q vvoorq oXtoq nolAqnAou ;rueldrporog Kot oUU-
,\oeiSu.roqg ror 5rdQopeg rArvrrtg erSqAd.roerg rou op-
pdlorou nou 0o pnopouoov vo otpeiAovror oe opulo-
ei5urorl 6nu.rg ro BpoVXoS rqg tpurvdg (evon60eo4 o-
puoerSoug oro Adpuyyo)2 ror q lluonde€ro. Kord rqg
Sroyvu-roqg n pn ouptl€roXn qtrAutv opydvu,rv nou ouvd-
0u-rg evroni(eror 11 opur\oei5ooq, ont,rg ro ve<ppd ror q

rop5ro, q pq ove0peoq Aeuxtilporog Bence Jones (e-

AoQpi5 L oAuoerg) opuAoeiStrroqs oro no,\IonAo0v
prutr\urpo (ro ,\e [rrtrrpo Bence Jones eivor ro i5ro ufur6
nou evqnoriO€ror orous roroi5 ror nporoAei rrlv opu-
Aoei5trroq), roOti.rg Kor n pn ove0peoq o;ruAoer5orjg
orqv proqrlo Sipporog pu69.

7. Aerepona)rlg xuqeAdtxrl npwreivuo4: Ynip rqg
5rdyvuroqg q yvoorq oXioq rqg ruqrer\r5rrdg np@r€I-
vurons p€ rS orporoAoyrrtg roroqOereg rqr ro nolAo-
nAouv puilu-rpo (3,4) ro069 ror q ouppord r,\rvrrd ror
orrrvoAoyrrq err6vo. Evovriov rqg 6royvu-roqg q oopo-Erxovo 3
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pR qvonv€uolKrl ov€ndpK€to, 6€5opCvou 6n ouxvd E-

vo ono rq xopqKrrlptolKd rrls vooou €ivot rl Suoop-
1-tovio prero(u rcuv evr6vurv oKlvoloytKdrv euprl;rdrov
Kcn rq5 opptrqypdg oupnrLuporor\oylog3, roOtl5 ror q

oupperoXil dAr\urv opydvurv €Kr6E rurv nv€up6vurv, o-
rluJs TtrJV oK€A€TtKdJV pu6v.

7. [1 porerv6p€vot 6tqyvurort Koi ;lerprogoi

1 . E(erdoerg nrut,\tr.lv r<or ppoyXrrdv errpioetr.rv yro
rorvd ;rrrp6pro {Xpdroq rord Gram r<or roAAripyero),
ro0ti.rg ror er5rrq 5repe Jvqoq Vtcr KUrropopeyoloio,
nveupovoruorq Carinii, o(edvroXo ror prjrqreg.

2. KoAlr€pyereg oiporog.
3. BpoyXoruqre,\r5rrq Ernluoq pre roAr\ripyeto rou

uArrorl yro rorvd prrp6pro Kot, ov eivor duvqr6v, nooo-
rrro npoo6loprop6 rtr.rv qnorrrd)v, er5rrq drepe0vqoq
Yro Kurropopeyo,\oi6, nveupovortorq Carinii, o(ed-
vroxo Kqt puxrlreg, Xp6on pe PAS yto rnv ove0peoq
rou uArro[r rqg ruqe,\r5rrdg npu.rreivr,r_roqg, roodlq ror
ovo(rlrqoq or5rlpoqdyurv ;rorpoedyu.rv.

4. KoOerqproop69 5e{rtirv ropdrordv rorAorrlrurv ror
orpro6uvop r 169 iAeyXog.

5. Ooreo;rueArrrl proqio.
6. Broqio 5Epporog - l-ruo5.

8. TeArr[ Srdyvuroq

AeureponoOq g ru qeAr5r rd npcureiVuloq g ror rop5ro -

xd ovendprero pe uqqAd ropSrorrl nopoXd oe iSoeog
nollonAotil pueAtlporog (A6Vtr.r rnS poprirqrog rlg Ko-
roorooqg rou oppd-rorou 5€v €yrve 5uvord 11 proqlo
rou nverjpovq. l-rour6 q 5royvoorl rqg ruqeAl5rrdg
npcr.rreivt,;qq5 ;rnqre pev pe pdoq rqv rltvrrd err6vo ror
rov onorleropd rr-,.rv dllu.rv nrOqvdv Sroyvriloeov. oA-
Ad 5ev enrBe portl0rlxe).

Iu(irqort

H ruqer\r5trr1 npcureivcr-ror1 eivor ondvrq Kot Xopo-
rrqpi(eror orrrvoAoyrrd ono SrdXureg ruqleArdrrt5
orrgoerg ror noOoloyoovoroprrd on6 evqn60eoq ol5
ruqeAiSeg ev65 opdpeou (Oerrroi orq Xpqoq pAS)
npurreiVrro0 uArrou nAo0otou oe ArniSrq. lloporqpei-
ror ouXv6repo pero(u 30 ror 40 Xp6vrllv ror pdAroro 3
QopES ouXv6repo oroug dvrpeg ono rrg yuvoirega. Av
ror q orrroAoyio rrlg vooou eivor dyvoorq eivor yvtrrorq
q ox€oq rns p€ rr5 xoroqOer€s rou orponorqrrrouo's.
Arorpiveror oe npu.rronoOrl ror 5eureponoOrl, ovoAoyo
p€ ro ov ouvo5e0er dAAq ndOqoq. To uArro uArx6 nou
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yepi(er rrg ruqreAiSe5 ;rord(er X4prrd U€ rrlv €iltQqv€to-
5poorrrfl ouoiq rulv ruqeAi5trlv (surfactant)" l-rour6
ntoteieror 6rr q noOoyivero rrlg ruq.reArSrr4g npurrei-
vuJong oXeri(eror p€ rnv yro rdnoro dyvu.roro A6yo d-
0poroq orrg xuqeAl5€S rou nopoyoprivou surfactant
ono ro runou ll nveupovor0rropo. Av ror ouvqOiore-
po q v6oog opXi(e r opyd Xopig ivroveg er5qltiroerg pio
o(eio tvop(r1, orov nopouorqorei, ouvrl0u.rg ouvoSerje -
ror ;re Aoipr.tr(q rou ovqlrv€uolKo0a. l-lroreioupe 6rr o
opptr.ror6g pog undyeror orq 5eJrepq ourq nepinrtr.roq.
Irqv opXd nopouoiooe Lro nv€upoviq, nrOovorqrq q-
no rorvq prrpdpro, nou oSdyqoe orq ouvilero orq 5q-
l.rroupyio rqg ruqeAr5rrdg npurreiVu.rons. H loipo{r1 o-
vrrpercuniorqK€ U€ rq ovrrpru_rrrrd, nopiperve 6pulS n
ru qeArdr rq npurreivtr-roq.

H Srdyvuloq rqg ruq.reAr6rrrlg npurreivu.rorlg nt0ovo-
Aoyeiror tvrovo on6 rqv Oerrrrl Xpti.roq ;re PAS rurrv

BpoyXrrtirv errpioeurv q rou uArrou rqg BpoyXrrilg tr-
nAuorlg, evdr enrBeporrlveror U€ rrlv Broqio rou nveu-
povo, ouvd0rus rrlv ovorrrqa. Aedopivou orr orqv ne-
pinru.roil pog 5ev eiXo;re enrpeBoitrloq rqg droyvtloqg, 11

nr0ovorqro vo tXou;-re rdver Ad0o5 eivor unoprrfl. Ei-
vor yeyov6g 6rr pe rqv 5rdyvuto4 rqg ruqeAr6rrd5 npu.r-
reivuroqg nopo;-r€ver ororervd q olrroAoyio rqg puooi-
rr5og ror n Ouon rqg roeeoXputns XpulolKnS pioo
orr5 purrtg iveg. Kor ro0ro enerdq 5ev ovoetperot orrl
proypoQio orr 11 v6oog ourd ouvo5euerol qno rtrotou
ei5oug e{onveupovrrEg erSr1r\ti.roerg. Enopivtrl5, unop-
Xer q nrOovornro o dpptuor6g UqS vo inooX< on6 prro

oyvurorrl, oe epog rouAdXrorov, v6oo, nou Xoporrrlpi-
(eror ono evonoOeoq ronorou ufurou oroug nve0po-
v€S, rous pus Kcn ev6eXo;.rivrrrg rol oe qIAo 6pyovo. H
ouoXtrrorl rou ur\rrori ouroi pe lg repdorreg noo6rq-
r€g rns lgG noponpc,treivqg rou oiporog eivqr noA0 nt-
0ovq.

H unepSuvoprrd rurAoeopio rol 11 oopop6reprl rrlg
Iropqq q ropSrorq ovendprero pe ou{r1;rtvq rop5tord
nopoXfl noporqpeirot orrlv popeld ovorpio, orov u-
nep0upeoer5ropr6, orqv iAAerqrl Oeropivq5 (beri beri),
orqv v6oo rou Paget, olg ouorrlporrrig oprqproeAe-
BdrSer5 enrrorvtovieg, ornv rippuroq rou qnorog ror
orqv rvdl5rl SuonAooiq6. EnrnAtov noporqpeiror orq
oqgorpio Kor oro ARDS7. Irqv nepinrood pog ono-
rAeioOqre o unepOupeoer5ro;rog, evd 5ev unqpXe ro;r-
;rrd €v5er(q ttrierqqg 0eropivrlg, rng uypns (beri beri
rop5rond0erq) n rq5 {qpr1g (veupotroyrrqg) popeqs. E-
nio45, q ovorpio 5ev 0o pnopo[roe vo evoXonorqOei, e-
nel5d onolrouvror rr;-rig rrg orpoo<porpivrlg rqg rd{qg
rov 7-8 gr% nporer;rivou vo Oeopr10ei ourrl oov orrio
rqg unep5uvoprrqg rur,\oeopiog ror ordpq Xo;rqA6re-
p€s rns rop5rorqg ovenoprerogs.

H onq.,n q ror ro ARDS 0o pnopoioov vo e(qyq-
oouv 16oo rqv unep5uvo;rrxq rurAoeopio 6oo Kor rrlv
ev yfver rordoroorl rou oppti.rorou pos. 'Opu.rg, 6nog
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npoqvqQapeqK€, flpCn€r vo qnoKA€roOel rooo q oqrlq,
ener5q n un€pSuvoprrd rurAoQopio, ouvixto€ vcl u-
ndpXer nopd rqv peAriuroq rqg yevrrqg rordorooqg
rou oppti-rorou, 6oo ror ro ARDS, ener5q 5ev ppiOqre
xqnoro on6 ro yvu.rord qirrq rou ouv5p6;rou.

llpootporo ro noAAonAoiv putltupo crvoyvrupiorrlK€
oov pro on6 rrg orrieg rq5 ropSrorrlg ovenoprerog pe

uqrrlAR rop5rord nopoxde. [lroreuoupe orr xqr orov
oppu-ror6 pog ro nor\r\qnAo[,v ;rutAo;ro eivor q orrio
rqg unep5uvoprrqg rurloQopiog, onoreAtlvrog tvo o-
no ro eAoXrorq n€prororrrd nou iXouv ovoQep0ei pi-
Xpr oqpepo. EnerSq 5ev pp4rope erSql6oer5 ropSro-
rqg ovendprerog (nepr<peprrd ordrlporo, S. roAnoop6,
ouEnoq rop5royyerorflg orrdg r.In.) nrore[roup€ 6r n
rop5rorrl BIoBq Bpror6rov oe npdrrpo ord5ro, 5qlo5fl
ou16 rrlg unep5uvoprrns KUKAoQopiog, Xurpig vo aX€r

SqproupyqOei or6pq rop5rorq ov€ndpK€ro. To oirro
rqg unepSuvoprrqg rurlo<popiog oro nolAonloiv puE-

,\tu;ro 5ev €youv 5reurprvroOei. llrorerieror 6ptr-rg 6rr o-

QeiAeror eire oe ouorqporrr€5 oprqpropAeprrt5 ovo-
oroptiroe rg oro oord nou ndoyouv -Kqr' ovoAoylo
rqg vooou rou Paget Kor rrlS rvdlSoug Suonr\ooioge-
I oro onr\qvq1o, eire o€ iKKpron rdnorog ouoiqs qn6

ro veonr\ooporrk r0rropo pe rvorponeg q ror oyyero-
5rooroArrrtg rSr6rqrege.
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Bronchogeril 
.

'Avub[n oeoquLtrivrl 200 mg

3O xorloutreg eleyyopsvnq ono66opeuonq
Xoprlyeircr ovo 12 topo

BRONCHOGERIL

THEOPHYLLINE ANHYDROUS

EYNOEEH:
Koee KoUoutro s^tyxouevnq ono66opeuoqq nepL6xeL: Theophylline anhydrous .............. ..... 200 mg.

OAPMAKOAOTIKEE IAIOTHTEE:
H eroguLlivn onoppoqoroL ntrrlpoq gero rqv ono rou o16;roroq Xopnynon oe uytelg evn^lKeq. To 50-600/o our4g ouv66erot Ue Ttq nporeiveq
rou ntrooporoq. Or geponeurLr6g ouyxevrpri:oerq oro nloopo xugoivovrot yevtrd gero{ir 7-15 mg/lt. Iuyxevrprioetq UeYolirepdq rov 20

mg/lt, ouvneoq npoxotro0v ovenL0ugqreg ev6pYeteq. H 0eoQU^Iivrl UeroBo^i4erot xupioq ono ro nnop (900/o).

ENAEI=EIE:
Bpoylrxo oo0uo, o[u nveugovrxo oi6r1go, lpovto nvsuUovonoeero orov o ppoyX6onoopog elvot ovoorpeqtpoq.

ANTENAEI=EIE:
Ynrpeuoro0rloio oro rpopgoxo.

ANENIOYMHTEE ENEPFEIEE:
Foorpevreprro (vourio, 6geroi, ovope{io, entyoorptxo Bopoq). KopOtoKeq oppu0Uieq (roXUoppu0Ulo, Bpoouoppu0Uio).

AAAHAENIAPAEEI::
EpuOpoUUKivn Ko( o(Urrr6ivn oufovouv rq enine6o rrlq eeoeullivnq oro olpo ;r6Xot xoL roftr6rr1roq. To eUBotrLo rqg ypinrlg gnopei vo

ouEnoeL ro enine6o rrlg 0eorputrtrivqg oro oigo. l-lponpovotrolq (geioorl 6poorLxorqrog nponpovotr6trnq - Ueioon ppoyXo6LoorotrrLxnq 6poonS

oeorpuliivnq). n oeorpultliv4 evLoliir rq oroupnrrKn opoor1 rov eero(LoLxtbv dtoupnrtKdv Kot rrlq QoupooEUidnq. H QotvogopBnolq ou{ovet
ro uerogotriolro rnq 0eorputrtrivnq 6rorr npoxo)\ei ev(u grxn enoyo:yrl. O ouv6uoogog 0eoqu)\livnq ue ouUnoeoutUlrtKd gopuoKo (Kupioq e<pedpivn)

pnopei vo npoxotr5oer drdyeporl ono ro KN: eroLxtorepo oro noLdro. tuyxopnYnon ge xLvoLoveg oufdveL ro eninedo rnq oro olUo.

NPOEOXH ETH XOPHFHEH:
le oppriorouq Ue ornOoyxn, oEU 6UqpoyUo rou UuoxopOiou, rop6Loxrl ovenopreto, qnorLrrl ovenopxeLo, un6prooq, unep0upeoeLdtopo, nenrtxo
elxog. Eniorlg oxonLgog sivor o xo0oprouOq rov enrn66ov rou qopuoKou oro oigo rupiog oe neptnrdroeLg goKpoxp6vLoq XopnYnonq. npoooxn
orn iopnyrlorl pe ougnogogL;rrlnxo <popuoxo. Eniorlq yro rrg poprp6q Bpodeioq ono66ou6uonq eivoL oxontpog o d)\eYxoq rqq nuxvorrlroq
georpuflivnS oio oiUo, r6iog orov XpnorUoaoteiror ono ouyxexpLgtivo oo0evn Kot entnleov orov elvot onopoirqrrl n npoo0flrn xoL otrlov
rpopgoxov, ro onolo enrlpeo(ouv rov uerogolLouo rnq eeoQU^Aivnq.

EIAIKEE NPOOYAA=EIE:
KonvLor6c xpeto4ovrot 50-1000/o oriEnon rqg 0ooo)\oyiog.

XOPHTHEH KATA THN FAAOYXIA:
:r enlo4ouoeq yuvoireq ro rpopgoxo exxpiveroL oro grlrprxo yo)\o xot gnopei vo nporotr6oeL euepe0tororrlro oro pp69og.

AOEOAOTIA KAI TPOI'IOE XPHEHE:
OL Kor.UoutrEq BRONCHOGERIL np6net vo lopqyoivror 2 eop6q rrlv 1g5po. H ooooioyld np6net vo eEorogLKe[rerot yto xo0e oooevf.

A:YMBATOTHTEE:
Kopro.

ENIAPAEH ETHN IKANOTHTA OAHTHEHE KAI XEIPIEMOY MHXANHMATQN:
Kogro.

EYMNTOMATA YNEPAOEOAOTIAf - METPA ANTIMETQI'IIEHE:
A. Eov 61eL onodeLloei uneppo),rxq Ooon KoL Oev undpler nopo[uopoq: 1) npoKotrdoTe eUero.2) XopnYeiore 6vo xoooprtxo (our6 elvot tdLolrepo

oqlrour,*b orn lnrun oxeuooporog Bpo6eioq onodeol.reuolg). 3) Xopnyeiore evepyo ov0poxo. B. Eov undplel nopoEuoudq: 1) XopnYeiore

oEuyovo. 2) AvrLusroniore rov nopoEuoUo ue ev6oqlepro Xopnynon DIAZERPAM 0,1 eoq 0,3 mg/kg oe ouvoltKn 6oon pexpl 1 0 mg 3) EleYEore

ocpuyporig,'nol;ro0g xop6rog,6Lornpnore rrlv nieo4 rou oigoroq xot ro too(uyto rou rj6oroq. f. MeronopoEuoUtxo x6go:1) Arornpnore rnv

oEuyOvooq. Z; nrolouOeioi rtq noponovo o6qyieg nopepno6Lorlg rrlq onoppo<pnorlq rou QopUoKou Ue rn otogopo ort ovri vo npoxoldoere

"peio, Xpqo,Uonorelore oolnvo aIUorlq orogoXou, rovre nluoq oroUoxou xot lopqyeiore rov evepyo ovOpoxo roL ro xo0oprLxo p6oo rou

ooi.r1vo"ntr0oeoq. 3) Evrorrxrl nopo*olo,lenon rou oogevoriq xoL xoroi.trllq XopnYnon uyptiv neptp6vovroq vo Uerqgoltoeei ro qopgoxo.

Fevtxo ro rpopporo [ero8oIi(srot opKero yprlyopo ti:ore vo gq Xpetd(eror vo npoporjge os o)\In evOpYeto.

AIAPKEIA ETAOEPOTHTAE KAI EYNOHKE' AIATHPH:HE:
To npoiov oLorrlpelror oe g5pog 6pooepo Kor Enpo xot nopog5vet oro0epo yto 6toornuo 3 xpovov.

EYEKEYAEIA:
BRONCHQGEBIL 200 mg: Kourl pe 30 xoryoutreg sAeylopevrlg ono66ogeuorlq.

XOPHTEITAI ME IATPIKH EYNTATH.

noponEud(eroLon6 qv

l'1. N. Fepotrupdroq AEBE
Mrxo^oKono0^ou 35, 1 1 5 28 Aonva,
TqL:7248193-6
O€ooolovlKnr N. AnunrpoK6nouAoq
Non. 26pPo 4, Tr1l.: 8'16.715,816.863
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(CHOLINE THEOPHYLLINATE)

' | | | .,

CHOLEDYL SYBUP 62,5mg.r5ml.
CHOLEDYIELIXIR 100m9./5mt.
CHOLEDYL TABS 200m9.
Ync0€uvoq (uKlogopioq: WARNER LAMBERT A.E.
Atle6v & Alqpqvoq 10, Mopo0ot - Aonvq
Ir1l.: 6852000-4, 6833961-5
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FARIUIORUBICIN'
epirubicin

ormipo 0o ngener vo nopqKoloueouvrql rpooerlro, yro vo elexeei eoppoKoloylKo ro q,olvoue_
VO OUTO
Melp o-rl!_eoo 6ev Jnooxe. oplonKr onovrnon dq npoq ro ov ro eopuqKo ouro cnrlpco<el opvn-rrxo -rv vovrl-drrro orov ovepono, ov np_oxolei repqrcyeveon. Oii.c F,\;p"S o,,;itjlo"; io
}:fj-*:,:1,":l::g 6^e6orevo_unoornoilouv -n_v in6*nlr. l'ep,ir'oic'i,ie xi, [eroiibtLv6,ei,ururrtruq xol etvol Kopx.vovovoq oro netpoporo4oq
H FARL,4ORUB,CiN@ pnopei vo npoo6ti,oer'xoixivl Xporo oro orpc €ni 1 -2 nuepEq p€rq Ttl Xo-pnYnon.

ANEnIOYMHTEf APAEEIE - EKToq ono rn UUEtroxo'oorolr Kol rrlv Ko06loTo{r(oTrro {iXouv nc -prypoeer ot nopoKoro ovenleupnreq 6pooelqq^one(io, olvrretuq ovoorpeurprr, epgovi4eror oro 60-9oo/0 rov n€p(ororK(iv, ouvo6a0erorqno ovqoroln ovonrutcoc vevrov otouc ooocvcc
plew^ovoviTrq.unopeivoeueovrorei5-tbnUdpeq'uero.nvevoo€nrnqoyoynq 

ouvngoqnc_prAotrpdver orouoriT160 pe n€oioxeq eno6uro, eq'eiic;oe"v. *upi"i 
"!:ra uniot ,", niiJp""rnq y^ooooc xor orov unoylcirooro Etrevvoyovo

- YoorpevrEprKdq 6loropoxcq. onoq vourio eperoq xor 6roppo,o
- unepnupefio

nPOEIAOnOIHfH - H FARMORUBICINo npdner vo Xoprty€iror uovo Kdro qno rnv eniBleq,n €r-6rK6 eKnoi6oup6vov vrorp6v nou eivqr egneipo, o.,s iiyirydi lri fapJ,odeloner.,*ouq nopoyov_raq.
H 6vop{n rne oyuyrrq onorrei npooeKrKd aleyxo rov 6loeopov epyoorrJp{oKov nopouarpov Korrnq (op6loKnq trerroupViqq

EYEKEYAEIA _ FARMORUBICIN@

:"I^"Xl"ij: !!EXErlyg arglidro !e 1o mg Auosrtrrl oKovn epirubicin hy_orocntorloe Kol 50mg AoKr6(n Kor Uro erorvvo drolurou p'e 5 ml ev6orfo
vepo.

I

ERBFMONT 6ROUP
Mop Avruno62-66, 141 21 N.HpoxIErc,Trtr 2796833

A mulridimensioncll qpproqch
lo cclncer chemotherqpy

ANTENAEI:Elf - H FARMOBUBTCIN@ ovrav6eixvuror o-e ooe€veiq ps Boprq pue,\oKorqorolrtrou Exer npoKAneei ono nponvoupeveq oy"vec ue xipJ,oeeponiuii"-oft iopoyorreq n u€,o onoq(rvooeponcio AvrEv6eixvuror enioia o; doddwil ;ious S"oiorC e-ici"r; ,ion xopnind"i o, ,re:yro_rEq o€_porolKCq 6ooelq, ollc)v ov0poxuxtrrvdrv. 6nog dirxorubrcin fi oaunorubrcrnH FABI\,lOBUBtCtN6 ovrev6eirvu,o. oe ooeev;iq u;;ap6r;;h iO"o ii,"rip,_O Kop6,oKnq BAo_Pns.
nPOOYAA=Elf - To onorelaoporo Kl,vlxov peAer6v eXoLv dei{cl ol I FARMOBUBICIN@ civorllydTepo KopdtoroElKn otro rnv doxonuorcn
H ovotrovio rov ouvotrrxov 6ooeov eptrubictn. doxorubtc,n, nou Unooouv vo npoKoleoouv Tnvi6lo,\erroupyrKn Blopn ornv Kop6lo. uno^oyroTrlKe oe Fro ouv(pfr(n uelern oil elvor rnq rofnqTou 2 1. >_e oo6eveiq nod 6ev eiXov xovor nponyoupevo xnperogeponeio pe doxurubrci; ;;p;l;:rK6 Kop6roKnq 0IoBnq qvoeep'enKo, rr.r'o orio o'epoldii,iJ46#;,;;""; i;""pvouoov ,o 1.ooo
mg/m2
H (opdroKn treIoupyio eo npatrer vo nopoKoloueeirot npoocrlKo Koro rr bropKero rnq ovov4qyro vo cAqxrfronoreiror o Kiv6uvo. xoodroKhc plqBnq rcir runou noulEa excr replvpoeer vlo lq
:lI"^!:y.9g11rlliy"! yro ns onoies dler ovoipepodixop6,o14 sraB'n.'o,la-rlo *o, opKeraq e060_Uooeq pero rn oroKof,r rnq Seponeioq O{iv6uvoq eivor peyolurepog oe oobeveig pi ,orriii;Jrn
n nponyoupcvr oKrvopdinon rnq peoo0opoxrxrlg nepixoi:6roxig ntprox4q ro, o' e*eivou,{no,uproKovror oe oyoyn p€ ollouq 6uvlr(o xop6roii:triouc nqoordurii 

-^ ''
r o nleov€Krnuqro nou nooKUnrouv 6tro rn ouvelrorl 14q oyoyng xor rriv un6ppoon rrlq o0poror._Knq 6ooolovioq eo npaner vo cKTruqoouv ;p;"&iii. ;-,;fi'ils'',iibiil,b:"i"s vo ouqnoEi o xiv_duvoq Ko06loxiq 9tropng. i6rou runoule^ourov nou exe, treolypoOer vro rq o^l€q ovepo(uKlivec.Fxa ovoeeoeei on ourn n Kop6roKn plogn pnoper vo iuugci dioi" ioi"p'*ii,ji'"0;;'t A;;';;?
li:,:L3:L]19^0:qglr-roq xor vo pnv ovronoKpiveror orq ouvrec,c e,O,iei ovoies.zEnEplnroorl rouroxqovnq n nponyoupevnq oKTlvoBoInonq -rlq ueboOopoxrrhq neprxop6roxrlqn€proxnq, n uryrorn oeporo.K4 600n npaf,er vo e,\onooei oio +cio-aso mginz enrg0ue,oi o"uolroq.

9lg^S_9:gll", KU-ropoororrKoi.nopoyovreq, n eprrubrcin unopei vo npoxoleoe. un€pouprxoruiooov onor€leoFo rFq ypnyopnq truonq rov veonlqopo-rKdv xuiropov To eninc6" orr;;;,1 6irc-;

FPRTNITFILIF CERLO ERBN
{HELLFSln.E.
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To xewpu(o owBrorrr6 eup€oq goopoTos

o [e Mei(oveg op0one6rx6q
enepE6oerq

O [rnv Kop6nxerpoupyrxri

O [rnv Korooprxi lop6.

O [rnv llveupovio

O [rnv Xerpoupyrxri npotp0Ao[n

O [e xoAoyyeriir6eg

o [e xoAoxuqerrop6q

OAP}IAJT€PB AC.BE ANOKAEITTIKOl ANT NPOEANOI ELI LILLY
Mcooyeiov 335, Xotrov6pr Toy. 0upi6o 600 36 . Ay c 'lopooxcu4 Arrrrqg-Toy, Ktt6. 153 10 - TqI.:6725385
lpogcio Ocoootrovixqq: N. Eyvorio 269 Toy K'00 532 .19 . TrtI 303350
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,.:$'- uq #raeangl Trwm&sr,&md*r yta aorrvo€q, rou

B, - d rcyeprq rep B o uraf, [vq
Kot @q Pulmieart ?&d&ar,&sl*r

ym aoffvoeq, rou KoprtKoor€poedotq,
BoudeoovId4

AP"*IiA
Zuodolou [lt1Vrtq 7,152 31 K.XoAovdpr, A0qvo, T1L.: (01) 6476523
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- .: -: - - - -: - - r,i ouEo., ffi oAPMAAE= n.r.s.r. Tq\ nopoyye^Ldrv: (01) 60.39.378-9, 60.39.283
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ENAEIEEI* To Klarrcld evdeixvurot yto rn 0eponeio olov rr,l/trorprir(eov nou npoKo.Louvror ono euoio0nroug oe ouro noooyovoug opyoviolioug. T6roreg trorlrri-
letg nepttoppovouv: l Aorpc,l{erg rou xorritepou ovonveuonxou ouorn}rorog (n.x. Bpoyxiug, nveupovio). 2. Atrpri[erg rou ovri:repou ovonveuolxou ouorn]roroq

ror oe oooeveig pe yvoorn unepeuoloenoio oe ovrlplorlKo rpdppoxo rou runou rov uoKpolldirrv. O yrorpog dev npdner vo ovoypogel ro gdppoxo oe eyKuoug
xc,rpig vo oroopioet npooexrxo ro ogdln svovu rov xtvduvov, rdrorrepcog Koro roug nprirroug 3 pflveg rng runoeclg. ANEIIOyMHTEX ENEprEIEX: Or nlo ouxvo
ovogep0eioeg ov€nlOuunreg evepYeleg rou Klaricid oe x.hvrx6g petrereg nrov yoorpevreptKeg dloropoxdg onog n.x. voudo, duoneqrio, xollroxo olyog, xor drop-
polo Atr,\eg oventoupnreg evePYeleg nepletropBovov KeEotrotryio Kor depponxo e{ovon1ro. AjIIHAEnIAPAEEII: To onor€}eoporo rov x.trvrr6v pe.lerriv dei-
xvouv ou unnp€e Ierpio pev ol.\d ororlouK6g onpovnxn (P=0.05) ou{non rorv emnddorv rng eeoeullivng n rng xopBopo(enivng ornv xux1ogopio orov onoro-
dnnore ono ouro ro (popUoKo xopnYsirot rouroxpovog lre rnv Clanthromycrn. IIPOOYAAEEIX: H Clarithromycin oneixpiveror rupirog ono io irnop. Ilpoooxn
npdnel vo diderol Koro rn xopnynon lou ovnploriKou oE ooeeveig pe droropoxdg rng nnorixng trettoupyiog. Enlong, npoooxn np6ner vo dideror ornv nr0ov6rnrd
dlooroupouirevng ovlioroong lieroEu rou Klaricid Kor oitrrov porpotrrdrxriv goppoxov,'xoorig xor rng Arvropuxivng xor Ktrrvdopuxivng. n.T.6.0S1 6px.

ABBOTTLABORATORIES(EAAAIIABEEAOHNA: Aeorp. Iuyypo0 194, 17671,K0trtr1060,Tr1tr.9505911 OE /NIKH: Aeorp t\.4.Atre(dvdpou15,54640,Tr1tr 810470
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fn TOrz IHUE,PINo\z
Ap,qrrHPlo\z ExrnIKEr

Mn, FInIO Eol MprpIoAI@MA
ilNONTIKET NAHPOOOPIEE
Moptp4: To TILADE eivor 6vo 6oorperprxo aerosol yro eronvo6g nou nepLdXeL nooorqro yro 56 eronvo6g, ono 2mg nodocromil so-
dium 1 xoOe pio. Ev6ei[crq: To TILADE evdeixvuror yro rrlv ouvTr]prlTrxq 0eponeio rrlg ovoorp6qr;rr1g onoqporrtrilg nveugovono-
0erog, oupneprtrogpovo;rdvorv rou oo0porog xot rqg oo0portxrlq ppoyXil6og. Aoooloyio xor Tponoq Xp[oer.rq: Ie evqtrLKeq Kor nor-
6to ovco rov 12 Xpovr,rv 2 eronvodg (4 mg nodocromil sodium) 6rlo gop6g rqv qpdpo. Eov eivor ovoyroio, 11 6oo11 gnopei vo ou[1Oei
oe 2 etonvo6q rdooeprg rpop6q rrlv 1196po. Ilor6ro roro rov 12 lpovov: Iuvlororot vo gr1 Xp4oLgonoreirot ro TILADE yLori o' ourrl
rqv rltrLxio eivor oxo;rq uno petr6rr1. To TILADE npoopiloTor yLo rorrrx4 ro0rlUeprvn Xpnon ror 6ev npdner vo XptlorgonoLeiror yro r1v
ovoxouqtol rov oupnrorpororv o' 6vo o{ri eneroodro. flopev6pyereq, npotputroferq, ovrev6ei[erq: Aiyeg nopev6pyeLeg 6Xouv ovo-
rpepOei, xupir,rg novoxeqotroug xot vourio. To TILADE XprloLponoreiroL;re npoooXtl oe 6yxueg 4 0ntrolouoeq grlrdpeq. Aev unopXouv
e16txdg ovrev6el[eLg.

REMEK Ooppoxo- KoAluvrrx6 A.E. Kore16x4 58, N. UuXtKo, r44.6714.851-2 Ft5o*:".,.*
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