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OAHTIE: TIA TOY> EYTTPAOEI:

FENIKA:

KATHTOPIE:
APOPON:

YNOBON H
EPFAEION:

ANATYfIA:

nNEYMON e[vqt ro en(onUo entotll.rovtx6 repro6rK6 qg El,lrlvrxr]g flveugovotroyrx4g Erorpe(oq Kor rnq
ELA4vtxtjg BpoyXo)r,oytx1g Erorpe(og. H enfioyrl qg 0trr19 y(vetor on6 14 Zuvtoxtrxfl Enrrponfl rou nepto-
6tKo0 Ue eu06v4 t<rrv Areu0uvtrbv l0wo(r1g Kcu rov Yne00uvcov t1g Ernor6eurrxiq'Yl4S Kcu rttlv Epeuvrlrr-
xtbv Epyoouilv nou oplo0r1rov qn6 ro Arorxqtrxd IuprBo0fuo t<ov 60o Erorpet<irv ge Sen] 0qte(o.

H rJLl tou repto6tKo0 nNEYMON qvoQ6peror xord x0pro l6yo ot6 AvonveuorLx6 I0ot1go. H Ordp0pcoorl
qg 0trr19 nepu)\,ogBdveti 1)'Apepo Z0wa\7q,, 2) lTpuriruneq epeuv4uxdq, epyaobq,, 3) Avaoxonfioeg, 4) EK-

nadewtxd Blpa, 5) Ev6taQi,pouoeq nepmuitoe{q. 'Apepo o0wo(19, Avooxonfloerg, Erdtxd 6p0pq xor'Ap-
Opo ernordeurtxoU nepreXog6vou (Exnor6eurrx6 B{go)6lpoore0ovtor pretd on6 yponrj np6oklrlorl qg
Euvtoxux4g Enrtpon{9.

Ot l'lptot6runeg epeuvqrrrdg epyoo(eg xpivovtor on6 routrdXrorov 60o ove[dptrlroug xp1169. Or ev6ror[6-
Qouoeq neptnt6oetq enr\6yovtot on6 rtq ne'ptnr<ioetq nou nopouord(ovro.r or(q Arovooor<ogelc<6q ou.1-
xevtptioetg qg BpoyXoAoytxtlg Etorpe(og. Td dpepo o0vto[qg, td er6rxd dpopo, or nporr6runeg epyoo(eg
6rlgoote0ovtot o)\6xL1peg otrlv El,)r,r1vrxr1 rot Ayyl,xrl y)\r[ooo. Or epeuvqtrx6g epyooieg nou unopd],],ov-
rot orq ELtrrlvtxd 0o petoQpd(ovtor oto AyyAtxd 96oo oe 6vo prlvo on6 rrlg ono6oxriq rnq epyoo(og yro 6q-
goo(euor1, pe euOOvq rov ouyypqQ6ov.

EPEYNHTIKEI EPI-AIIEI: nepr6Xouv rord oerpd:

1) Ie,li6o r[rAou: T(r],o9, Ov6ptoto ouyypoQ6ov orrlv ovoUoorrxrl, x6vtpo npo6],euor1g, Are0Ouvor1, rr1L6-

Qovo x0prou ouyypoQ6o yro enrxotvrov(o.
2) llepiA4tttrl: An6 100 6oq 200 L6(etg nou 0d nepr6Xer ouvontrxd ro oxon6, q 960o6o, to poorxd onoreA6-
opqro K(rt to oupnepdoporo rng epyoo(og (o r(rl,og, 11 nepitrrll.rrl ror 11 prpl,roypoolo vo opX((ouv on6 v6o
oetr(6o). Ero r6log rov neprl{qre<ov vo ovoypdQovror 5 routrdXrorov A6[etg xtrer6rd.
3) Eoayuyfl, 4l YAtxd - M60o6oq,, 5l AnorcAfo1tara,6) Zu(rlv1o4,7) BtpAtoypaetu.
OL BLpl,toypogtxdg noponogn6g 0o y(vovtor Ue ro o0ornUo Vancouver 61tro6ri oro xe(pevo oprO;roUvroL xo-
td oetpd euQdvtonq toug. BrpAtoypoQ[o 0rt6 nepro6rxd: Metd tov opL0pr6, ovoQdpovror 6)\o toov6poro
rov ouYYpcQ6tov, o ntrflplg t(tLog tou dpopou, n en(onun orivr;rr1or1 rou nepto6rxorj, ro 6ro9, o r6prog, 4
npdrtrl rot retreutoiq oetr(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.
BrpALoypoqio on6 MovoypoQ(o: Apt0;r6q, ov6poro ouyypoe6ov, r(rtrog, opr0p6g 6x6oo4g, o ex6oux6g o!
xog, o t6nog rot to 6tog 6x6oor1g, oeli6eg. n.X. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.
BtBAtoypoQio on6 xe<pdtroro ptptriou: Apr0969, ov6poro ouyypoq6tov rou Keeolo(ou, o rirlog rou KrOo.
troiou, ln, o rlrloq rou pLBtr(ou, or Enrorrlpovrxoi luvtdxreg (Editors), o opr0p6g 6x6ooqg, o er6orrx6g oi-
xog, o t6nog xoL to 6tog 6x6oor1g xot or oeA(6e9. n.1. 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) l1(voxeq: No 6Xouv ooQri - Eneqny4potrx6 tittro xqr vo ypdgeror o xo06vog oe Xcoprorrl oetr(6o.
9) Etr6veg - ALoypdppoto: YnoBdtrLovtot oe OoroypoQ(eq I x 12 cm (3 ovdtuno), reXvrxd dtpoyeg. frlprerdr-
verot oro n(oo p6poq ge polox6 potrripL, o opt0p6g rr1g, o t[r],og tou dp8pou ror o npcilrog ouyypoe6oq Ko-
0tig xoL ro endvo p6pog ouulg. Ot un6rrttror rcov erx6vrov (Le(dvreg) oe Xoprorfi oel,(6o.

llpoiino06oetg: llerpo;rottx6g epyoo(eg oe ovep6noug 11 nerpopot6(too 0o np6net vo ouvo6eUovtor pe 611-

Aotorl 6tL orotrou0r10r1xov 6tror ot xov6veg rnq errornUovtxr;g deovtotroy(oq o0Uetrrvo pe rrg opX6g rou Hel-
sinki. T6Aog 4 epyoo[o 6ev 0o npdner vo 61eL 64pooreu0e( npoqyoup6vrog.

Ot epyooieg yro 6lpooieuo4, 6oxrutroypoQrlp6veq oe 6rntr6 616o111po rol pe eup0 nepr06pro, unopdtrAov.
ror oe 3 ovdruno (1 npor6runo, 2 roAfig nordtrlrog ecDroovr[ypqeo) or4 Are60uvo4:
nEPIOAIKO "IINEYMON"
NANAAIAMANTONOYNOY 4
AOHNA 115 28

H 6ondvrl t4g nopoyyeLiog ovot0nov popUver rouq ouyypoqe(g r<or 11 ou;r<fov[o y(veror xoteuOe(ov ge r1v
ex66rpLo erorpe(o.
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Merapooxeuon nvehpovcr. Lung transplantation.
MM pworyn enAoyrt A viable option for end-stage
crro reAeurqio orq\rc pulmonary disease
rns nveupovona0eng

N. ANBZATO'

H perop6oXeuoq nve6povq onoreAei
pro eup0repo ono5errq ovrrpertfunroq q

ono(q evSeiKvurcu o€ €vo poySofo ou(o-
v6;revo nAq0uo1r6 qo0ev6v. H np6rq pe-
rop6oleuoq nvefpovo 6yrve ro 1963 qn6
rov James Hardy, M.D., r<o o oo0evqg
en6(r1oe p6vo 18 np€peS perd rqv eyXei-
pqoq1. Iopdvrq p€rcrpooxerioerg nveUpovo
5relqX0qr<ov ro en6pevo 2O Xp6vro , 6UttS
roveig oooev(g 5ev enrBftrjoe neproo6-
repo on6 €vo Xp6vo. To 1983, n €UQ6-
vron rq5 rcur<troonopfvrlg octv €vo onore-
Aeo;rorx6 crvoooKorooroArrr6 xot 11 el€Arlq ruJV r€-
Xvrr<tirv 6nos n enrnAoikq BpoyXrr<r1 neprr<dluqq (omental
bronchial wrap), BeArftlloe oqpovrrxd ro noooor6
enrBiooqg. Aur€g or oAAoy€g o5qyqoov orq poy5ofo
o[(qoq rou opr0poU ruJV p€rqpooXerioetr.lv nvefpovo
Kor ornv en6rrooq ruv ev5e(eulv, fiou o5(yqoov
oro vcr ou;rneprAqqOofv ror dAtreS oo'O€vereg 6nog q

Xp6vro AnoQporrrr( llveupovond0erq ( C.O.P.D.)'z. To
nlqpeg (en bloc) p6oXeupro 5rnlo6 nve0povo (D.L.T.)

ero(X0q on6 rqv opd5o rou Top6vro ro 1987 ro
onoio neporr€pu-r ener<rd0qxe n€po on6 ro 6pro ruv
ev5e(eov qAA6 5ev nporrprrlOqr<e A6yur rou 611 6ro-
voiyovrov q rpoXeio Kcu rqpouoro(6rov ropSror(
5uoAerroupyio. To 199O, q opdSo rou Top6vro ov€-
Qepe €vo noooor6 enrB(rroqg 72 o/o oe 1 i ooOeveig
perd on6 perop6oXeuoq ;rovot nverjpovo (S.L.T.) r<qr6
ro reAeuroio ord5ro nveupovrrqg ivtlcrqg3. Merd on6
qur6 oroAoriOqoe perop6ox€uorl povo6 nve(rovo op-
Qorep6nAeupo (B.L.T.) ro onoio ouvr€Aeoe oro vo
onoQeuX0ei q ropSronveupovrr<q nopdr<otrlqr1 Kqt ovcr-
Q€penK€ npoyporrrq enrBfu.roq ev6g 1p6vou o€ ro-
ooor6 82o/oa. An6 ro 1994 ro AreOv6g K6vrpo [1veu-
provrr<oU MooXe[trrorog St.. Louis ov€qepe 1943 S.L.T.
s, 943 B.L.T. pe npoyporx6 Xp6vo enrBiruoqg i -2
Xp6vro ror 3 Xp6vro oe noooor6 70 ok, 60 o/o Kq 57

P. ALIVIZATOS

Lung transplantation is a widely accepted
treatment modality indicated in a rapidly
growing patient population. The first lung
transplant was performed in 1963 by James
Hardy. M.D. and the patient lived only 18
days postoperativelyl. Forty lung transplants
were performed over the next 2O years;
however, no patient survived for more than
1 year. By 1983, the emergence of cy-
closporin as a effective immunosuppres-
sant and the development of techniques,
such as the omental bronchial wrap, dra-

matically improved the survival rate. These changes led
to the rapid growth of lung transplantation and the
expansion of indications to include other disease proc-
esses, such as chronic obstructive pulmonary disease
(C.O.P.D.)'z. The en-bloc double-lung transplant (D.L.T.)

introduced by the Toronto group in 1987 further ex-
panded the boundaries of indications, but fell out of
favor because of tracheal dehiscence and cardiac dys-
function. ln 199O, the Toronto group reported a JZo/o

survival rate in 1 1 patients after single-lung transplan-
tation (S.L.T.) for end-stage pulmonary fibrosis3. This
was followed by the bilateral single-lung transplant (B.L-T.)

which often avoided cardiopulmonary bypass and re-
ported an actuarial 1-year survival rate of 82%4. As of
1994, the St. Louis lnternational Lung Transplant Reg-
istry reported 1943 S.L.T.s. 943 B.L.T.s. with 1-,2-,
and 3-year actuarial survival rates of 7Oo/0, 600/o, and
57%. respectively for S.L.T.'s5.

Acute and chronic rejection, sepsis, and obliterative
bronchiolitis continue to be the main obstacles to long-
rerm survival, while lack of suitable donors remains the
most important restriction in lung transplantation.

Diector ol Cardiothoracic Transplantation. Baylor University Medical

Center, Dallas, Texas, USA
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o/o qvr(ororxo ylq rnv S.L.T.s5.
H o(eio ror q Xpovfo on6pprq-rq, q oqqorpio r<or q

onoQporrrr<q BpoyXlolirrSo elor<olouOo0v vo orlor€-
Aoriv rq r0pro e;rn65to 6oov oQopd rn poKpoxp6vto
enrBfooq, evdr q €Ilerqq r<ordAlqAurv Surpqrdrv nq-
pop€ver o rTro oflou5oiog neproprop6g orq perop6-
ox€uon TTv€opovo.

H ENINOTH TOY NHNTH

H Xp6vro Ano<pporrxq llveupovondOero, q EV€u-
povrr<q (vuloq, ro o0v5popo Eisenmerger, n fipu]roTro-
0[5 nveu;rovxq un6prooq, q r<ucrrlr<fl ivrooq, or Bpoy-
Xrer<rooieg, q €trAerq4 oIQo- 1 ovrrOpuq-rivqg r<or dAAeg
npooSeurrx6g eleAroo6peveg Btr6Beg rou rv€Upovq
onoreAorjv A6youg yto rv€upovt<q ;rerop6oyeuoq. H

€AAerqrq 5upqrdlv nvefpovo ror or BeArrtitoerg olg
reXvr<€q rrlg perop6ox€uong povori flv€rjpovo (S.L.T.)

pog 5eiXvouv 6rr or nro noAA€g peropooXelioerg eivor
ourof rou rtnou, evtfu or peropooXerioerg povoti nve0-
pqvq olrQor€ponAe0pur5 ((B.L.T.) ouvrordivrqr yro ooOe-
vefg nou o evonop6vutv opxrr<6g nve6povog l.r.ropeivo
enrpoA[ver rov v€o np6oQoro peropooXeu0€vro nve6-
povo, 6nog orqv nepinrurcrq ruorx4g ivuong ( ppoy-
Xrerrooiog. l-lpoqyo0pevq 0u-rpor<rr<r1 eyXe(oqoq n Xprlorl
noAor6repo xoprxoer5tfuv Oeurpo[vrov u-rg ovrevdei-
lerg, 6pulrg our6 r6po 5ev roXUer, Aqnreg ndvo on6
50 er6v nou un6rervrqr o€ perop6oXeuorl €Xouv €vo
noooor6 enrBiuloqg nop6;roro pe erefuo ruJV v€[dr€-
ptov oo0evtirv. AoOeveiq oe pqXovrr<6 oeprop6, nou
€Xouv enAeye( npooer<rrr6, €Xouv en(or1g unopr\qOei
oe perop6ox€uon p€ enrrulio. Avrev6ei{erg ytcr X€t-
poupyrr<q en€pBooq onoretro6v 11 o"oBoprl r<oXe(io, 11

no0oloyrr<fl noyuoopr<io, q ovendprero nollqnl6v
opydvurv ror q r<orcoqOero8. O Xp6vog ovopov(g yro
perop6oXeuoq nvefpovo eivor r<pfor;rog yrori or ooe€-
velg pnopef vo nepr;r€vouv p€Xpr 12 p(veg yto vo
AdBouv €vo p6oXeulro. Or qoOeveig ouroi ouXvd e[op-
rcirvror on6 ro o[uy6vo ror neprop(ovrot o€ pey6lo
Bo0p6 6oov oQop6 rqv rrvqrrr6rqrd roug Kot rnv
rrov6rqrd rous vcr erreAo[v or<6pq ror rr5 ouvqOerg
ooXoAieg proq qp€pog. H r<or60trrq,rq 11 ovqouX(o elvor
ouvqOrop€vo Qorv6pevo <re ooOevefg nou Bpiorovror
oe qur6 ro ordSro rqg ooO€verog. H quXoloylr<( er<ri-
pnorl Kor n orKoy€v€rcrr<q unoorqpr(q onoreloUv on-
povrrrd oqpefo r<ord rq 5rq5K6ofo enrtroy(5 pooXef-
uoros.

ENINOTH AOPHTON

H enrruXio rq5 nv€upovrr<r1g perop6ox€uong onorrei
rrlv npoo€Krrr<q enrAoyrl nveup6vtrrv on6 rordllq-
Ioug Stlpqr€g. Or nveU;roveg efvor €u6ltrtrot oe 516-

Qopeg BIdBeg 6nu-rg ro dpeoo rpo6po. n 0trdon. rt

ovopp6Qqoq, q p6luvoq ror ro oi6qpo or onoieg roug
Kq0roro6v or<ordAAqAoug yto p€rop6oXeuoq. Oprop€-
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RECIPIENT SELECTION

lndications for pulmonary transplantation include ch-
ronic obstructive pulmonary disease, pulmonary fibrosis,
Eisenmenger's syndrome, primary pulmonary hyperten-
sion, cystic fibrosis, bronchiectasis, alpha-1-antitrypsin
deficiency, and other progressive lung disorders6. The
shortage of donor lungs and improvements in S.L.T.

techniques mandate that most the these by S.L.T.'s,
while B.L.T.'s are reserved for patients in whom the
remaining native lung may contaminate the newly tra-
nsplanted lung, as in the case of cystic fibrosis or
bronchiectasisT. Previous thoracic surgery or corticos-
teroid use oncelwere thought to be contraindications
to transplantation, however, this is no longer the case.
Recipients older than 5O years are being transplanted
with a survival rate statistically similar to that of younger
patients6. Carefully selected ventilator-dependent pa=
tients also have been successfully transplanted. Con-
traindications to surgery indlude severe cachexia, mor-
bid obeSity, multi-organ failure, and malignancys. The
timing for referral for lung transplantation is critical be-
cause patients may wait up to 12 months to receive a
transplant. These patients frequently are oxygen-de-
pendent and severely limited in their mobility and in

their abillty to perform even the routine tasks of daily
livings. Depression and anxiety are common in patients
with this degree of illness. Psychological evaluation and

family support are important parts of the transplant
selection process.

DONOR SELECTION

The success of pulmonary transplantation requires
the careful selection of lungs from suitable donors. Lungs

are susceptible to a variety of injuries, such as direct
trauma, contusion, aspiration, infection, and edema, that
make them unsuitable for transplantation. Certain crite-
ria must be met before the donor lung can be accept-
ed for harvest. The donor must be younger than 50
years of age and must have normal evaluation by bron-
choscopy, no evidence of pulmonary pathology on a

chest X-ray, no history of pulmonary disease, and

PaO, greater than 350 mmHg on an FiO, of 1.O with 5
cm of HrO of positive end-expiratory pressure (P.E.E.P.).

Donors must test negative for both, human immu-
nodeficiency virus and hepatitis 88. Evidence of unilat-
eral lung pathology does not rule out a potential donor;
however, additional testing is required. The final meth=
od of ealuation of the allograft involves the gross in-
spection and palpation of the lung at harvest. Donor
lungs are matched with recipients on the basis of ABO
blood group and sizes. Lungs continue to be the scarc-
est organ available for transplantation, with only 5% to
10% oI donor organs acceptedlo. Greater public and
professional awareness may make more organs avail-
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vq Kptrrlpto np6r€t vo 
^opp6vovrc[l 

urT'6qIV rptv o
nv€Upovctg rou 56rn vq pnop€i vq yiv€t qnod€Kr6g. O
56rqg np€ner vo efvor ve6repog on6 5O erdrv Kqr
np€ner vo €Xer er<rryrqOei u-rg euoroAoyl<6g pe gpoVXo-
or<6nqoq, vo unv un6pXer €v5er[r1 nveupovrr<4g gAdgnS
orrlv oKlvoypoQio otilpor<og, vq urlv undpxer toropt_
r<6 nveupovrr<qg oo0€veros Kcn ro poO, vo eivor peyo-
,\6repo qn6 350 mmHg oe FiO, ioo pe 1.O pe Scm
HrO oe Oerrr<q reAoernveuorrrq nieoq (p.E.E.p.).

Or 56reg np6uer vq eivqr Kcu qpvrllKoi orov qv-
0pd-lnrvo r6 qvooonorqrrr<q5 ovendpr<etog (H.l.V.) r<or
orqv rlnorirrSo B. IrolXeio erep6nAeupqg BAdBqg dev
onorAeiouv €vo 56rq, 6pu-rg onoreiror enrntr€ov e(€-
rooq. H relrr<q pr€Oo5og er<rrprloqg rou olAo;rooXeU-
porog neprAopB6ver pro o5prl enror6nrloq r<or qqAd-
Qqoq rou nve6povo npog prerop6ox€uo.rl. Or nveripo-
v€S rou 56rq Oetrrporivror oupBoroi pe rurv Aqnrtirv
ov6Aoyo rqg ABO opdSog oporog Kot ro ;rey€Ooug
rouge. Ot nvedpoveq e{or<otrou0odv vo eivol ro rTto
ondvro 6pyovo 5ro0€or;ro yro perop6ox€uorl o€ ro-
soor6 ;r6vo 5 o/o oro 1O o/o ruJv qno5eKr(tv opyd-
vuJV rou 56rq10. MeyotrUrepq 6qp6olo r<or enoyyeA-
porrr<q evq;r€puroq pnopef vo e(ooeoAfoer neprocr6re-
po 6pyovo oe ooOeveiq.

EYNTHPHEH TOY NNEYMONA

H ouvrqpqoq rou opydvou eivor peyoAir€prl5 orTou-
5or6rqrog oe oX€or1 pe rq 5ro0eorp6rqro rctrv opyd-
vuJV rou 56rq rol rqv €r<Booq yto rov Aqnrrl. l-1p6-
oqor€g peA€reg €Xouv 5e(er 6l pe reXvrr<d rqv nA€ov
euvorrq ouvrrlpr1or1, or roXorplr<oi Xp6vor n6vtr.r on6 9
tfupeg pnopei vo eivor overrof Xr,tpig oqpovrrrrl enr5ei-
vuloq oro onor€treopo11. H relvrr<( ouvrqpqoqg Bay-
lor neprAopBdver npoOeponeio pe npooroyAovdivq E,
(P.G.Ej), €r<Xuor1 p€ rponororryr€vo SrdAupo Euro-Col-
lins Kqr €pQfonoq rou nveUpovo or<prB6g Trprv rrlv
rpoleror<q o'Uoqrlr1. Merd o nve[povog BuO(eror rperg
Qop€g oe U€typCI ndyou r<or SroAriporog Ringer ( lso-
lyte. Or npoondOereg yro perqr6oyeuoq yfvovror p€oo
oe 6 6peg.

ANAI:OHEIA

H ovoto0rloroAoyrrq npo€yX€tprlrtr<( ercrii.rqoq eorrd-
(eror orrlv unoor(pr(q pe o(uy6vo, orqv overrrr6rq-
ro rrlg dor<qoqg, orqv ropSror<q Aerroupyio, orrlv ou-
v0noplq SuoAeroupyiog opydvou Kot ornv rp€Xouoo
ovrrperd;nroq BpoyXoonooru<(g ( oyyeror<rvqrrr<(g
oo06verog. O €AeyXog neprlopBdver oprqpror<r1 ypop-
pq r<eprr5rr( q BpoXr6vro ror ro0erqproop6 pe e0<o-
pnro 0eppo6roAur6 r<oOer4po ruJV rv€upovl<titv op-
rqprti.rv. AoOeve[g or onoior Bpfor<ovror oro reAeuro(o
ord5ro nveupovon6Oerog oulvd nopouord(ouv ugqld
enineSq r<ur<AoQopotoog roreXoAopivqg r<or our6 np€ner
vo trr1qOei un'6qrv rcor6 rqv ovoro0rlcrio. Eniorl5 €1ouv

1NEYMQN Tetyog 4o, T61tog 6o9, Oxrbpprog - Aex1pBprog 1993

able to patients.

LUNG PRESERVATION

Organ preservation is a great importance to the
availability of donor organs and recipient outcome. Re-
cent studies suggest that, with optimal preservation
techniques, ischemic times of up to g hours can be
tolerated without signifacant deterioration in outcomell.
The Baylor rechnique of preservation includes prostag-
landin E, (P.G.E.r) protreatment, perfusion with modified
Euro-Collins solution, and inflation of the lung just be-
fore tracheal clamping. The lung is then triple-bagged
in a mixture of ice and Ringer's solution or lsolyte.
Effors are made for implantation within 6 hours.

ANESTHESIA

The anesthetic preoperative evaluation focuses on
oxygen dependency, exercise tolerance, cardiac func-
tion, coexisting organ dysfunction, and current man-
agement of bronchospastic or vasoactive disease.
Monitoring includes a radial or brachial arterial line and a
fiberoptic themodilution pulmonary artery catheter. pa-
tients with and-stage pulmonary disease frequently have
high levels of circulating cotacholaminos, and this must
be considered with the induction of anesthesia. They
also tend to he volume-deficient and are susceptible
to cardiovascular instability with the institution of pos-
itive pressure ventilation and the resulting increase in
intrathorcic pressurelo. Careful monitoring of the pa-
tient's volume status is essential, and excessive fluid
administration is avoided. The use of vasopressors may
become necessary.

Single-lung ventilation is obtained using a double-
lumen endotracheal tube or single-lumen endotracheal
tube with an endobronchial blocker. A ventilator more
sophisticated than the routine ventilator on the an-
esthesia machine often is needed. lnspired oxygen lev-
els are carefully controlled. but and-tidal CO, levels
may not be fully correctable.

Cardiopulmonary bypass is available on ',standby',,
but rarely is required on single-lung transplants except
for those patients with pulmonary hypertension. lndica-
tions for use of cardiopulmonary bypass include failure
to tolerate clamping of the pulmonary artery, as evi-
denced by hypoxemia, fall in cardiac output with a
subsequent decrease in SvO, below 55%, and/or re-
fractory acidosis despite optimal medical mana(;ement12.
An infusion of P-G.E., is employed as a pulmonary vas-
cular vasodilator. Positive end-expiratory pressure is
added when the grafted lung is in place in patients
with pulmonary fibrosis and primary pulmonary hyper-
tension; however, P.E.E.P. is avoided in those patients
with emphysema. The bronchial anastomosis is inspected
using a flexible fiberoptic bronchoscope; secretions and
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rnv r6on vq uno^€fTTovrot o€ 6yro ror vo €ivot €fltp-
p€n€fg o€ Kqp5tooyy€tor<q oord0ero pe 5e5op€vq rr1
Oerrr<( nieoq oeptcrpori Kot rrlv orj{qor1 nou npor0nrer
ornv €ouleulpor<rr<( nieorl.'Evog npooerrrr6g €AeyXog
rqg rordcrroorl5 rou 6yr<ou rou oo0evrl eivqr ouor6-
5qg r<or €ror onoQefy€rqt n nopoXq unepBoArr<o0 uypo0.
H Xpnon qyy€roouorcrArrrdv pnopei vo eivor onopof-
TNTq.

O oeprop6g rou povori flv€r]povo enrruyXdveror
Xpqorponord-rvrog €vo ev5orpoXeror<6 ootrqvo 5rnAoU
ouAod q €vog evSorpoXetor6g ouAqvog ;rovoi oulori
oAAd pe €vo evSorpoXeror6 blocker. Evo pqXdvryro
oepropori nro nepfnAoro on6 ro r<orv6 pqXdvqpo ovot-
oOqoiog enrnA€ov eivor onopofrr1ro. To enineSo rou
eronveopevou o(uy6vou eA€yyovror npooerrrr<6, o.\,\6
rq enineSq rou retro-(r,-trrr<oU 5ro[er6iou rou dvOpoxo
iot-tg vo pqv eivor ntrnpLr-rS outor6.

H ropSronveupovrrq nop6r<opqlq Bpioreror ndvrq
oe erorp6rqro yro err€Aeoq otrA6 ondvro Xperd(eror
org p€rotrlooXe0oerg povo0 nvefpovo err6g on6 rrg
neprnrdroer5 rtrrv qoOevd;v nou €Xouv nveupovrrq
un€prooq. Ev5e(erg rrou unoyope[ouv rqv xop5ro-
nveupovrrq nop6r<o;rgq onoreAei 11 oSuvopio ovoX(g
rrls orioqrEn5 rv€upovtKrlg oprqpiog 6nu-rg ouprBofver

orrg neprnrdloerg uno(orpiog, nrdoqg rou rop6roro6
notrpoti pe enor6Aou0q pefuror1 SvO2 r<drtrr on6 55 %
ror/fl pe pq ovoroXOeioo ol€tr.roq nopd rqv rorpxq
ovrrperd.rntoql2. 'ErcXuoq rou P.G.E. 1 eQopp6(eror oov
oyyero5rooroArrr6 rov nveupovrr<ti.rv oyyeitr.rv. Oerrr<q

reAo-ernveuorx( nieoq npocrriOero 6rqv o U€ropo-
oXeupr€vog nve0povog €Xer ronoOerqOe[ oe ooOeve[5
p€ rv€upovrKq fvtooq ror opXrr<q nveupovrr<( un€prooq.
'OpuS q Oerrr<( reAo-ernveuorrrq nfeoq onoQeriyeror
oe ooOeveig pe epQ[oqpro. H BpoyXrr<q ovoor6pu;oq
epeuvdror Xpqorpronor6vrog €vo eUr<o;.rnro (fiberoptic)

BpoyXoor<6nro. To erc<plporo Kot ro oilro qvoppoQdl-
vror oXotroorrro nprv rnv €pQUonon rou p€ropo-
oXeu0€vro nve0povo. Or ev6orpoXerorof otr-rAqveg 5r-
nAorj qutroU oll6(ovror oro r€Aog rqg 5ro5rr<oofog ;re
otuA(veg povorj ouAori.

S.L.T. TEXNIKH

O lqnrrlg uQiororor pro rovovrrq onro0onAeupu<q
OLr-rpor<oroprl Kqt pto peoonAe6pro 6€opq erorprd(eror
yro rn ppoVXrr<( neprr<dtrugq. O Aqnrqg un6Kerrqr oe
nv€upov€Kropq evd-r ro oAAop6oXeupo QrrdXv€rqt ol5
Sroordoerg rou. H perop6oXeuon opxi(er pe rq Bpoy-
Xrr<r1 ovoor6pu-roq. Merd rqv oAor<A(puon rng o €o[rl-
nAeupx6g picrXog ruAryeror yripur on6 rqv BpoyXrr<f1
ovoor6putoq ror ooQoA(eror. H €our 0€o4 rou (cor-
r<ori roroU ovdpecro oro Bp6yXo Kot rnv nveupovrr<(
oprqpio eprnoS(er rq 5uvqrrrd KqroorpoqlKrl 5r6BpuJ-
on rqg BpoyXrr<qg ovoor6pu.roq5 p6oo orrlv rv€upo-
vrr<[ oprqpio. H BpoyXrr<q ovocrr6;ru:oq elooQoA(er

zb5

blood are meticulously suctioned before inflation of the
transplanted lung. Double-lumen endotracheal tubes are
exchanged at the end of the procedure for single-
lumen tubes.

S.L.T. TECHNIOUE

The recipient undergoes a standard posterolateral
thoracotomy" and an intercostal bundle is prepared for
the bronchial wrap. The recipient undergoes a pneu-
monectomy while the allograft is tailored to his dimen-
sions. The implantation begins with the bronchiai anas-
tomosis. After its completion, the intercostal pedicle is

wrapped around the bronchial anastomosis and se-
cured. This interposition of living tissue between the
bronchus and pulmonary artery prevents the potentially
catastrophic erosion of the bronchial anastomosis into
the pulmonary artery. The bronchial anastomosis pro-
vides an anchor around which the pulmonary artery
and pulmonary venous anastomoses are undertaken.
Deaeration of the vascular structures is performed in

both, an antegrade and a retrograde fashion. Blood
flow thorough the transplanted lung in restored and the
lung is expanded. After closure, the patient is taken to
the lntensive Care Unit.

POSTOPERATIVE CARE

Posteperative pain may be managed with an epi-
dural catheter or patient-controlled analgesia infusion.
Cough reflexes and bronchial artery and lymphatic func-
tion are not present in the newly transplanted lunglo. lt
is also subject to oxygen toxicity and low-pressure
capillary leak. Extubation is anticipated within 6 hours
of arrival in the ICU; however it can be delayed to
monimize pulmonary edema with P.E.E,P. Adequate fill-
ing pressures are maintained, with fluids administered
cautiously. lsotropic support as well as the P.G,E., infu-
sion may have to be continued into the postoperative
period.

Early lunE dysfunction may be reversed with Inhaled
nitric oxide. lmmunosuppression is assomplished by a

combination of cyclosporin, azathioprine, and steroids.
Rejection is difficult to differentiate from infection, and
episodes of early acute rejection are commonl3. Signs
which require treatment include temperature elevation,
a decrease in oxygenation, or the appearance of hilar
infiltrates on X-ray. Pulse-dose steroids and antibiotics
are administered, and cultures and transbronchial biop-
sy are obtained. Early ambulation is encouraged, and
aggressive chest physiotherapy is important in postop-
erative care13.

RESULTS

ln the first 4 years of lung transplantation at Baylor



=r
=t
=i=l
=t:!:i

=!

=l

=

=:=

=

=::

:ir
,,.

j

266

pro Bdoq yJpo on6 6nou yfvovror or ovooroptfuoerg
rrlg nv€uJ.lovxqg oprqpfus Kor rns nveuprovrr<qg QI€-
0oS. H enovotrerroupyio ru.lv oyyeror6v ororXeitr-rv
npoyporonoreiror pe 5Uo rp6noug, €vo npoSpoprr<6
Kor €vq onro0o5poprr<6. H po( o[porog 5ro p€crou rou
u€ropoox€up€vou nverjpovo onoroOrordrqr Kqr o nve0-
;.rovog Sroor€AAeror. Mer6 ro n€pog rqg en€pBoorlg o
oo0evrlg peroQ€peror <rrq Mov65o Evrorr<qg Oepo-
neiog.

METETXEIPHTIKH ANTIMETONI:H

O pereyXerpqru<69 n6vog ;rnope( vo ovrtpertr.lntorei
pe €vov enorAqpiSro ro0erqpo ( pe eAeyX6pevq ovoA-
yqrrr<q €yXuoq. To ovrovorAoorx6 rou BflXo, n ppov-
Xu<q oprqpfo r<or q trepr<pxq Aerroupyio 5ev undpXouv
orov p€rol-rocrXeup€vo nve0povolO. O nveUpovog our6g
un6Ksrrqr orrlv rolrx6rrlro rou o(uy6vou Kql o€ Xo-
pqtrq nieoq rpryoerSrr<qg 5toquyqs. H o<pof5oeoq rou
oo,\qvo npoBA€neror p€oo oe 6 drpeg qn6 rnv dQtEn

rou oo0evoUg orq Mov65o Evrorx(g Oeponefog, 61ttr.tg

;rnope( vo KqOuorepqoer 6ore vo eAoltoronorq0ef 4
nr0ov6rrlro nveupovrro0 or5(porog pe P.E.E.P. H tKq-
vonorqrrrq 6rorqpqoq rqg nfeoqg entruyXdveror p€ l1v
npooer<rrr<fl XopRynorl uypri.lv. H rvorpontrq unoorqpt-
lq pe rqv €xXuoq rqg P.G.E.1 fotr.rg 0o np€net vo ou-
veX(eror rn p€r€yx€lpqrrr<q nepio5o.

H npdrrpq SuoAerroupyio rou nve0povo pnopei vo
ovorponef pe ercrnve6pevo vtrptr6 o[ei'5ro, H ovooo-
rorooroArl enrruyXdverot pe €vo ouvSuoop6 t<ut<Ao-

onopfvq5, o(oOronpfvqg rcor orepoet6drv. H on6pptqq
eivor 50or<oln vq 5toQopoStoyvtlloref on6 rq p6Auv-
on Kcn erero6Sro npd-rrpqg oEeios on6pprpqg eivor ou-
v(0n'3. H dvoSog rqg 0eppor<pooiog, q peft-uoqg rqg
o[uy6vooqq ( epqdvroq nuAqiulv 5rqOqoeurv orqv
orrrvoypoQfo qnoreAo0v ev6eferg or onofeg qnqtro0v

ovrrperonrorl. Xopqyeiror 56o"q eQ65ou orepoet5d.rv
ror ovrrBrorrrt-bv rot TTpctyporonotofvrqt r<oAAr6pyeteg

;-ur<poBitrv ror SroBpoyXrr<q Broq-rio. Iuvfororot rl npd.ttpn

erooytoy( oe er5x( povd5o Kqr n €vrortr<r1 Qunro0e-
ponefo Od-rpor<o eivor oqprovrrr<q orq pereyxerpqrrx(
nepio5o13.

ANOTENEEMATA

Iro npdrro 4 Xp6vro org p€ropooXefoetg nve[-
povcr oro llovenrorqpror<6 lorprr6 K€vrpo rou Baylor,
ro np6ypoppo €5erle pro poySofo oUEnon on6 56o
perolrooXe[oerg ro 1990 oe 17 ro 1994. EXouv npqy-
poronoqOe( 29 peropooXerioerg nveUpovo on6 rov
lo0Aro rou 199O, or onoieg neprtropBdvouv 25 S.L.T.s.

r<qr 4 B.L.T.s. pe ouvoArr6 noooor6 enpftloqg 7O %.

Or 19 ;reroprooxefoerg nveUpovo npoyporoTTor(0qrov
yro epquoqpo n X,A.l-l., or 4 yro ovendpreto o1-ovl-
0puq,rivqg, 5tio yro nveupovtrrl ivtloq, 5Uo yro TTpuJro-

noOq nveupovn<r1 un€prooq Kor 60o yro BpoyXerrg-
ofeg.

1NEYMON TeAyog 4o. T61tog 6o9. OxruBprog - Aex1pfrprog 1993

University Medical Center, the program has seen rapid
growth, from two transplants in 1990, to 17 trans-
plants in 1994. Twenty-nine lung transplants have been
performed since July 199O. including 25 S.L.T.s and

four B.L.T.s. with an overail survival rate of 7O%. Nine-
teen lung transplants were performed for emphysema
or C.O.P.D., four for alpha-1-antitrypsin deficiency, two
for pulmonary fibrosis, two for primary pulmonary hy-
pertension, and two for bronchiectasis.

CONCLUSION

ln recent years, technical and pharmacological ad-
vancements have enable lung transplantation to be-
come a viable option for more patients. With organ
availability the major limiting factor, further research in

organ selection and preservation in needed for contin-
ued advancement of this proven procedure.
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EYMNEPAEMATA

Tq reAeuroiq Xp6vtq, or r€XVtK€S Kot ot eoptJctKo-
Aoyrr<€g e(eA(erg €Xouv 5droet rrl Suvqr6rrlro rl p€rq-
p6oXeuoq nv€fpovo vo onor€A€i plo Brd.rortrrq enrAoy(
yro neproo6r€poug ooOevefg. AopB6vovrog un'6ryrv
rq 5ro0eorp6rrlro rou opy6vou oov rUpro n€ptoptol-
rc6 nopdyovro, €fvot onopofrqrq q neporr€pur €peuvo
6oov oQop6 rqv enrAoyrl rou opy6vou r<or rq ouvrq-
pr1or1 rou yto rn ouv€Xr(6pevr1 e(€Ar[q ourqg rrlg o(16-
rrrorqs 5ro5rr<ooiog.

13.

409-417, 1992.
Egan T.M.. Kaisr L.R..

Curr. Probl. Surg. 26:
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Cooper J.D.: Lung transplantation.
728-134, 1989.



Or unoSoxeis rou pnxo

A. MNOYPO:

1. Erooyuryf

O pnXoS efvor €vog euoroAoyrr<6g pqXovrop6g. o
ono[og npoororeder roug nverjpoveg on6 rqv eronvo(
(€vtuv otlpdrLuv Kot onopor<p0vel rrg oulqpr€v€S ppoy-
Xrr€g r<ol dlAeg er<rp(oerg. Ap6 po(i pe dAAoug npo-
ororeurrro0g pqXovrolro65 6ncu5 ro Blevvor<pooor6
r<o0oprop6, rq BpoyXoo[onooq Kqt rrl eoyor<6ru-r-
oq1'2. Ie noAAotig oo0eveig o gnXoS e(vor pq nqpoyuJ-
yrr<69 r<or 5e crXer(erot p€ rrlv onopdr<puvoq rrlg BA€v-
vqg1,3. Mnopei vo eivqr povnpns r<or Xu-rpig oqpooio q
enipovoq ror nopo[uopx6g r<or vo uno5qA6v€t rrlv
nopouoio unoxeipevqg v6ooua,2. Efvor ro nro ouXv6
ofpnropo ruJV ovqrlv€uorrrdrv vooqpdruv qild Kqr
nol0 ouXv6 oripnru-rpo ornv nv€upovoAoyio Kcu orrl
yevrrq rorplrrl. H ouXv6rqro e;redvroqg rou gnXo oro
yevrr6 nAq0uop6 r<upoiveror pero(6 5 r<qr 4O% Kqr
e[opr6ro on6 epeOrorrr<odg nopdyovr€S, 6nog o r<o-
nv6g rou rory6pou Kot ot qrpooeorproi punovr€g5,6.

Irqv Ayytrio ouvroyoypoeofvror ndvu.l on6 75
erorop;'rfpro ovrrBqXrr<d rd0e Xp6vo, pe r6orog ndvul
qn6 38 eroropljpro Afpeg, r<6rr nop6poro outrlBoiver ror
orrg H[1A7-e.

2. To qvrovorAqonKo rou plixo

To ovrqvoKAqorK6 q 11 ovrAio rou BqXo qrTor€-
Ae irqr on6 5 p€pn (Err<. 'l):

1. Tou5 uno6oxeig rou pnxo
2. Tnv npoooyoy6 o66
3. To rdvrpo rou prixo
4. Tnv onoyury6 o66
5. To exreAeorx6 6pyovo, 6nAo66 rous €tonv€u-

orrxou5 Kql €Krrv€uorlro0g prieg.
Irrl ouv€Xero 0o ovoqepOoUpe 5ro BpoX€urv orq

QuoroAoyio rurv uno5oX€utv rou BqXo rou ovtirepou
Kor rou r<ordrrepou ovonveuorrroU.

3. Or uno6oxeig rou pnxo

I-lopd rrg er<rerop€ve g peA€reg rrlg reAeuroiog
loeriog yro ro ovrovoxAqorrr6 rou BqXo (Ex. 2), or

llveupovoAoyrrrl Kfuvrrrl xor Epyoorr,lpro KArvrr<qg OopporoAo-
yio5, lorprr6 Tpflro, llovenrorrl.rro Kp(rqg

lT^"d"-"il
lAwnmxoriJ

dvo lapuyyx6 v.

nvnpovoyoaprxci+.

rpoyero6poylx6
6ev6po

9ior66n xor

npooyoy.i oddi
piSqro
yioooogopurlyrxo
BvauLlow!!fiox6
qpilx6

-l

onoyoyrig o&ig
nw,lrorryooprx6
epsxd
nwnx6 oroia v.

npoprixnE prei6g

. refux6g nuprivog X
mrroio o669
rpr6lipou

vortoiog guei6q

Aopuwoc
tpolalo
6pdyxor

Ailot uno6ota{E
l,im
mpoppiuot
+dprvtos
ori
meloxdrog
ntprx6pSro
6t69po,y1ro
6dFoXo<-.

Erx6vo 1: Aroypopporrr<( nopdorooq rov pep6v rqg ovrAio5
rou BrlXo.

nopdyXupo nvedpow

Etx6vo 2: Aroypopporrrfi nopdorooq rn5 rpoooyulyori o6orj
rou qvrovqrloorrrori rou Bf1Xo.

oKprB€iS QuoroAoyrr<oi r<or no0oquoroloyKoi Unxovt-
opof 6€v €Xouv nA(pug Sreurprvro0ei. Ot yvtioerg yro
rous unoSox€i5 rou FnXo eivor oK6l-lrl qv€nqpK€i5, qv
Kqr or 5rq5rKoo(€S p€ lS onoi€S npoKol€irot pnxqg
eivor o(pepo r<oA6repo Korovoqr€S10-18.

YndpXer Kdroro orjyxuon o€ 6,1 qQopd rnv oy-
ylooolulvrr( ovopooio ruJV uroSox6u.rv rou Bqyo.
'Eror or unoSox€ig ruJV C-tvrfuv ovoeEpovror Kot oov

i6puyluq

-1
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uflo5ox€fs qnoStdroorl5 (deflation), J-unodoXeig, or-
crOqrrroi unoSoXeig r<.An. Opoiu.lg or ro1€tr-rg rpooqp-
po(6pevor uno5oXe[g rou rv€rjpovo ovoe€povrot Kol
oov "€p€0rolKoilruroSox€i5 n uJS ,,uno6oXeig g(Xq,,,r.
Ar6pq dAAol nrore0ouv 6rr ol roX€cr.rg r<or Bpod€og
npoooppo(6pevol unoSoXeig rdoeulg ;rnopei vq efvor
rq 56o dr<po rqg f5rog op65og unodoy€tr.rv2o.21.

3.1 YNOAOXEI BHXA TON ANQTEPON AEPATOI-QN

Ot ovd.rrepor oepoyuryof r<or erSn<d o trdpuyyog ei-
vor neptoo6repo euofoOqror orct epeObporo nou rrpo-
r<oAoriv B(Xo, on6 6,rr or rordrr€pot o€pcryu-ryoi, nr-
0ov6v A6ytl rou 6rr eivqr nro erre0erp€vor oro er-
onve6pevo o€po, ro oulporf5ro Kcu o€ dAtroug epeOr-
orrr<ofg nopdyovreg.

'EXouv n€prypoe€[ 3 rfnor uno5o1€trrv (l-liv. 1) nou
evepyonbro0vrqr on6 rnv qvorvorj (breathing activa-
ted), oro l6puyyo: o) uno6oxei5 nieon5 (pressure rec-
eptors), 0) uno6oxeiS oyuryhs (drive receptors), xor
y) uno6oxei5 xp0ou/poriS (cold/flow receptors). Or
uno5oXeig ourof 5reyepovror ;r6vo on6 rqv ovonvoq
ror eivor oniOovo vo eu06vovror yrq ro g\Xarr.

Or 56o rUnor uno5oX€tr-rv nou eivor nr0ov6 vq sX€-
r(ovror pe ro p(Xo efvor o) or epe0lorxoi unoboxeis
xor p) or uno6oxeig rurv C-lvtirv rou A6puyyo. Or epe-
0rorroi uno5oXeig 5r<yerp6pevor nporoAoriv roX6tlg
npoooppo(6preveg orov6vtor€S errev6oerg (dischar-
9es)z:.2+. Areyefpovror on6 6rd<popo prlXovrr<d Kol Xnpt-
rd epe0icrporo Kqt n evepyonoiqcrq roug oXer(eror pe
€vop[q Brtyo.

Or Aopuyylrd5 C-ivegefvor op0eAeg fveg rou nv€u-
povoycrorptKo0 nou evepyonororivrol on6 ;rq erdx6
Xqpr<d epeOioporo Kot o €p€etop6g roug oXer(eror pe
rqv €voplq rou pqXo. Enioqg pnopei vo nporolo0v
r<or diAou eiSoug ovrovor<Aoolrd, 6nu.lg dnvoro, 6rov
epe0rorei o Adpuyyogl5.

3.2. YNOAOXEI' BHXA TQN KATOTEPON AEPATO-
roN

An6 rrg r<ortitrepeg ovoflv€uolK€g o5orig, n rp6-
nr5o r<qr or 5rqKAo5dlo€tg ruv peydArr.lv Bp6yXov eivor
euoioOqror oe pqXovrr<d epeOioporo, A6yur eoqqv6-
o€u5 ruJV eronveopr€vu.rv ouporr6fuv orrg 0€oerg ou-
re515.25. Avri0ero, eoiveror oniOqvo vo nopdyeror
BqXog on6 roug 1.ur<potig oepoytrryo0g Kot lS ruq;eAf-
5es'u.

Or oro0qrxoi unoSoXeig q or npoooyuy€g veupt<6g
onoArllerg rou rpoXeoBpoyyrro0 6€vdpou pnopei vo
Srorpr0oriv oe 4 rtinoug+'z+-za (f$v. 1): i) ol ppo6dtrrg
npooop;roz6;revol uno6oxeig 16oerrrg (slowly adapti-
ng stretch receptors, SAR), 2) ol roxdurg rpooqpUo-
z6;"revor uno6oxei5 r6oeur5 (slowly adapting stretch
receptors, SAR), 2) ol roxeur5 npoooppoz6lr€vor uro-
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6oxei5 r6oetog kapidly adapting strech or ,,irritant,, re-
ceptors, RAR), 3) ot ppoyxlroi uno6oxei5 rurv C-lvtirv
(broncial C-fiber receptors), r<or 4) olnveu;rovlroiuno-
6oxei5 rtov C-rytirv 6 J unoDoxeig (pulmonary C-fibre
receptors or J-receptors). 'EXouv neprypoeei unodo-
Xeig B4Xo nou oXer(ovrctr p€ rcr v€upo€nr0q.\ror<6
orr.rpdrro rou enroqAfou rLUV ;rrr<pdrv oepoyr.r-ryd.rv oe
oprop€vo (dro, 6nug eoiveror qn(0ovo vo no(ouv
rdnoro p6Ao oro qvrovoKloorrr6 rou BqXo orouq
ov0pd;noug25.

3.2.1. BPAAEO: nPOAOXE|: TA:EO: (BnyT)

Or Bl-lYT eupior<ovror oro pepBpovtfu5eg r;rryro rou
onroOiou rorXtfuporog rulv peydArr.lv oepoyrlydrv ror
evr6g rqg purr<qg ororBdScrgzs-:t. 'Onutg Kot ro 6vopd
roug orlpoiver, or BilYT npooopp6(ovror nofui Bpo-
56tlg oe oAAoy€g rou pqroug rtuv pudrv. YndpXouv
onoSei[erg 611 5ev pnoporiv vo npor<ol(oouv rqv €vop-
6n p(Xo. Iro qAer<rpovrr6 ptr<poor<6nro €Xouv rrlv €t_l-

Qdvron pqXovoijnoSoX€utv Kor eivqr eppJeleg. Areyei-
povrcn on6 rq 5rdrooq rou nvefpovoq Kqt 6Xr on6
Xqpx€g ror epeOlorrr<€g ouoieg. lloi(ouv prr<p6 p6Ao
orov rtino rrlg qvonvoqg oe euoroi\oyrr<d 6ropo oe
qpepio, oAA6 pnoporiv vo rpononor(oouv rqv Evrooq
rou BqXo.

Ie pel€reg nerpoporo(ti.lurv, 6nou ol unoSoXeig ouroi
€Xouv roroorpoQ€i pe SOr, 5ev nporoAeiror BflXog pe
rov epe0rop6 roug32. Iloi(ouv r<ripro p6lo oro qvro-
voKAqorrK6 Srordoeog Herring-Breuer, ro onoio ovo-
or€AAer rrlv nopor€rop€vq Spoorrlpr6rqrq rulv €t-
onveuorrrdrv putlv, 5ror<6nrovro5 rqv noporerop€vq
ercrnvo(. Iro (6o 11 oqpovrrr<r1 Srdrooq rou Trv€0po-
vog nporoAef 6nvorq, evdr q FoVoropn Kqt rl Koro-
orpoQR rrls crvcrrrv€uorrrqg neproXqg orq y€qupo
nporolei noporerop€vn €toflv€uorrr<q 5poorqpr6rqro
(ovopo(6pevn Kot qnv€uorrrrl ovonvoi)rr'rr. Or BI1YT
eivor Suvqr6v vo no(ouv €p;reoo poAo oro Bf1Xo.
p€clo rqg 5rey€poeog ru;v ernveudfir<ti-rv pudrv. Ar<6-
prl rl ovqoroAq roug o€ TT€tpopqr6(u-ro peltbver rrlv
ouXv6rrlro Kot rnv €vrooq rou BqXo. Or Bl-lYT nrOq-
v6v vq no(ouv €lrpeoo p6Ao oro BrlXo pr6o'ru rq5
5r€yepoq5 r[rJV €Krrv€uorrr6v putirv. EnmA€ov, q qvo-
oroA( ru-rv BI-IYT npor<oAei peiroorl rq5 ouXv6rqrog
Kor rqs €vrooqg rou B4Xo3a.

Eniong nporoAouv ovrovor<Aoorrri ppoyxoSrooroAn
p6oo ovooroAn5 rou nv€upovoyoorprro0. 'Opr,tg o poAog
roug 6ev efvor roAd yvcoor6g 6oo oro nerpopotozcoo . To -
nrrh ovoro0noio oe ropooK€uoop6vo nveupovoyoorptKo
ovoor€AAer to ovrovorAootrro Herring-Breuer oroug ov-
OprinosEze,:s,s6. Or unoSoxefg ouroi pnopei vo no2ouv poAo
orov 6Aeyxo rng ovonvong oe ooOeve(g pe xpovio ono-
cpporrrrh nveupovondOero, or onoior ovonv6ouv oe peyo-
Aoug oyroug, Bpoxtivovro5 rnv €ronvo6 r<or noporevovrog
tnv €rnvon28.
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3.2.2 TAXEQ: NPO:APMOZOMENOI YNOAOXEI:
TA:ECI: 'H EPEOITIKO| YnOAOXEE (TnYT)

Or Tl-lYT efvor etrrprieA€S otoenrK€g onotrrl{erg or
onoieg €upfoKovrol rdru.l on6 ro enrO(fuo ror pero[0
rov enlOqArordlv rurrdpu;v rutv preydAtr.lv q€poyu;-
yd.rv ror q nurv6rqrd rous €ivot peyoAUrepq oroug
SrXoo;ro05 r u)v22'26'37 -4o.

I-lpooopp6(ovror ypqyop6repo on6 roug npoqyori-
p€voug uno5oXeig ror o onorAerop6g roug, pnope[ vo
qvooreitrer ro BqXo10.11. Areye(covrol o16 dr6<Dopo

Xqpn<d epeOioporo rq onoiq nporoAorjv piXo, 6nog
o ronv6g rou rorydpou7.41 , rq O6pUqKo un6 pop<pr1

v€Q€InS (aerosol), ro rrrprr6 o(ri, q opprrrvio, o o106-
pos, n roqorofvq ror q ev6oyyeror<q €yXuoq oprop€-
vtr;v peooloBqrrr<d;v ouortirv, 6nu,Jg q r<opBoX6trq, q
roropivq Kot ot rpooroyAovdivega.la,25. Enioqg dreye(-
povrot on6 pqXovrr<d epeOioporo, 6nog q or6vq, ror
yrq rov l6yo our6 efvor yvtooroi ror oov ,,€p€Ororr-

r<oi" uno5oyefg. EnrnpooO€rtlg peydtreg peroBoA€g rou
oyr<ou rov nveup6vtr.tv q rtr-rv oepoytrtyritv eivqr 6u-
vor6v vo roug 5reyerpouva.az. Or Tl-lYT eivor nA6ov
euoioOqror on6 roug Bl-lYT oro ronrrd ovoroOql-
Ka43.44,45.

'EXouv n€ptypoe€( 5Uo r0nor roX€og npooqppo-
(op€vuv unoSoX€u-rv. O €vog r6nog eupfor€rqt n€pt-
qepxd oroug nve0pov€S Kor q 5r€yepo( rou nporoAei
r<upftr.rq un€pnvoro, Bo0erd ovonvo( pe noporerop€vr1
opXxq eronveuorrx( edoq r<or nr0qv6v BqXo3e, r<or o
dAlog eupiclK€rot orrlv rpoXefo Kqt rous revrprro0g
Fp6VXouS nporoA6vroS grlXq U€ nopor€ro;r€vq er-
nveuorrrrl <pdoq, r<or ytcr rov A6yo our6roAoovrqr ror
"uno5oXeig F[Xo". Efvor ni€ov euoio0qror oro Xqprr<d
nopd oro pqXovx6 epeOioporo, 6nug q opptrrvio, ro
6(ov ror ro SOr. Enioqg 5leyefpovror on6 noAAo0g
QAeypovtfu5erg Sley€preg, 6nog ot npooroyr\ov5ivrl
PGF2a, q oeporovivrl Kqr n roropivq (l-liv. 1).

flrorerieror 6rr or TI-IYT efvor rupir,.rg 11 onorlerorr-
r<tirg une0Ouvot yto rnv €vopEn rou BqXo, evdr undpXer
ouoX€rroq pero(f rqg nopouoios rous r<or rqg evrd-
o€ur5 rou B(yo, oe ovrfOeoq p€ rous Bl-lYT. Or Tl-lyT
Sreyerp6pevor 6Xouv oyy€toouorotrrrr( 5p6oq, ev6 or
B|-1YT €Xouv oyyero5rooroArrr<fl 5pdoqa6. Ar€yepoq rov
Tl-lYT noporqpeiror o€ n€rpopqrlr€ nveupovrr<€g v6-
ooug Tr.X, prr<poepBotr(, BpoyX6onoo;.rog, nveupovrr6
oi5ryro, nveupoOti-rp ol ror ore,\err ao (o4 1.47 .'Opu-r g undp -
Xouv KCn opropr€veg ovrfOereq ono5e(erg 611 5ev noi-
(ouv orlpovrrr<6 p6Ao orrlv y€veoq rou BqXo. 

,EXer

eupeOei 611 5ev un6plel r<oAq ouoX€rroq pero[6 rqg
nopouoiog evSoenr0rlArordlv oro0qrx6v vdrv ror B(Xo
oe 5roqopo ei5r1 (drtr-rva8.ae.

3.2.3 BPOI-XIKOI YNOAOXEI: BHXA TON C-INON

Or uno5oXeig ouroi efvor opJeAeg oro0rlrrr€g v€upt-
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r<€g onoArl(erg ror eupiorovrot oro enrO(,\ro trlv Bpoy-
Xrxrfuv rorXu-rp6rov ror npoeovd.rg rqg rpoXeiog5o.56.

H erAer<rxq 6r€yepclq rurv unoSoX€r,lv ru.rv C-rv6v
oe ovoroOrlrono4pr€vo n pn (6o 5ev €Xer 5erXOei nor€
6rr nporotrei pnXo,r. AvriOerq, q 5r€yepoq ruJV rv€u-
povlcd-rv uno5o1€ov rurv C-rv6v ovqor€Atrer ro BqXosi.
An6 €ppeoeg ev5e(erg nl0ovoAoyeirol ro (5ro Kot Vrct
rrg BpoyXrr<€g C-[veE52.

Mnopei vo 5reyepOoriv qn6 pqXovrr6 r<or Xq;urd
epeOioporo, 6nurg q r<opor'crivq (ro rour6 nopdytrryo
rou r6rrrvou nmeproU). H rorpoi'oivr1 nporolei qrl€uot-
oOqronoirloq 16oo ru;v ppoyXrr<drv C-rvdlv, 6oo r<or

rov ro1€trrg npoooppro(op€vov uno5oX6u.rv, o0rtug
ti.rore vo X6vouv rrlv rrov6rqrd roug yro BflXo oe
eni5poorl 5roQ6ptr-rv epeOropdru-rv, 6nurg rou rrrprro[
ol€og oe nerpdtrroro eni (ti.lrrtvs3.

O epe0ro"p6g roug 5ev eivor e6tr6g Kor ro nl€ov
€vrovq epe0iotrroro 5reyerpouv roug TI-'|YT. H eronvo(
r<orl;orofvqg on6 ovOptirnoug npoxotrei ooBop6 Bf1Xo.
npoQovti.rg A6yu.r epe0ro;-roJ rutrv BpoyXxdrv C-lvri.rv.
Eniong npoxoAei nopo5rr6 ppoyX6onoopo,5. O epe0r-
o;16g rulv BpoyXrr6v C-rvdrv nporolei ouXvd ypnyo-
p4, enrn6Ao4 ovonvoq, ovriSpooq q onoio oprord(er
pe rq 5r€yeporl ruv TflYT26. Areyeipovror on6 rqv
Bpo5uxrvivq, q onoio Kor rous Sroeoponorei on6 roug
epe0rorrroUg uno5oXeigsa. Enioqg 5reye(covror on6 rrlv
r<rropivq, rqv rpoorqyAovSivq PGF2a, PGE2, PG12,
SO2 rqr nr0qv6v rq AoBe,\ivqa6.5a-56.

Or op6eAeg C-iveg ruv o€pqyoyclv pnopei vo
nepr€Xouv Kqt vo errpfvouv oro0qrxd veuponenriSro
(roXur<rviveg)" 6ntrlg q oucrio p57"

3.2.4 NNEYMONIKOI YNOAOXEI: BHXA TON C-INON

Or unoSoXeig ouroi eivqr yvtooroi oov uno5ole( -
J (J-receptors) ror eupiorovror oro ruq.refu5rrd ror-
X6poro rovrd oro rprXoel5( (Juxtacapilary) r<or nr0o-
v6v srq Fpoyxrr<d rorXrirporo. Eivol oprjeAeg veuprr<€5

onoArl(erg rou rTv€ul-lovoyoorprro0 ror 5teyeilcovror
nepinou on6 roug f5roug nopdyovr€S nou 5reyerpouv
Kor rS ovriororXeg Bpoyyrr<69 fveg25. Enrn,\€ov our€g
5rcyefpovror rol on6 nveupovrr<d pxpo€pBolo, outr-
Qop4rrc( r<opSror<( ovendprero Kqt nv€upovrr<6 oiSq-
po26,50.58.

4. Eu;rnep6oporo

O pnXoS efuor €vog roXup6g rTpooror€urrr<6g trrqXo-
vro;r6g rou nve0povog on6 rrg ou(r1p€veg exrpfoerg ror
rqv erop6<pqoq [€vttv ou.rp6rov. Or or<prBeig Ouoto-
Aoyrr<oi pqXovlopoi r<oOdlg ror yv(rcrerg pos yro rouq
uno5oXeig rou B(Xo eivor oreAeig. O priXoq e(vor ou-
v(0o5 ro onor€Aeo;ro epe0roporj rutv oo0qrrrdlv
onoAq[etuv r[rJV cr€poyuJyrirv. Ol uno5oXeig ruJV qvuJ-
r€pu.lv oepoytlryrirv eivor ereivor ol onoior r<upiu-rg npo-
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KqAoUv g(Xo. TeAeotroyrr<d our6 ouprBoivet tlg npo-
ororeurtr6g prqXovrop6g on6 rqv neporr€pu-t evoQq-
vuJon rou (€vou otitporog.

Or unoSoXefg rou B(Xo ot onoiot 6teye(covrot on6
pqlovlr<d epeOioporo eivqt ot epp6eAeg ( op6eAeg ot-
o0qrrr<6g veuprr€q iveg ot onoieg eupforovrot oro Ad-
puyyo, ot roX€trtg npoooppo(6pevot uno5oXe(g rd-
o€rrg rou AdpuvVoS, ( t<ot or 5tio. Or uno5oXeig ot

onoiot Steye(covrot on6 Xqprr<d epe0ioporo eivot ot

epp6etreg q opfele5 oto0rlrtr€g veuprr€5 (veq ot onofeg

eupiorovrot oro trdpuyyq, ot C-veuprr€g onotrrl(etg

rou nvefporrog r1 r<or or 5[o.
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Cough receptors

D. BOUROS

1. lntroduction

Cough is a physiologic mechanism that protects the

lungs from the inhalation of foreign materials and clears

them from excessive bronchial and other secretions, in

conjuction with other protective mechanisms, such as

mucociliary clearance, bronchoconstriction and phago-
cytosisl'2. A number of patients have non-productive
cough which is not associated with mucous clearance

and may have a different stimulationl'3. When cough is

associated with sputum production, it is likely to be

due to excess secretion in the airway stimulating sen-
sory nerves. Absence of abnormal sputum production

suggests other reasons for cougha. lncreased sensitivity
of the cough reflex could be the likely explanation3,

which would lead to the excess response to inhaled

stimuli.
Cough may occur as a single event without any

significance or as persistent or paroxysmal episodes

reflecting the presence of underlying disease. lt is the

most common symptom of respiratory disease and a

very common presenting symptom in general practice

and in the pulmonary medicine. The prevalence of cou-
gh in the population depends on precipitating factors,
such as smoking and environmental pollutants and is
said to be between 5 and 40%5'6. ln U.K. it is estimated
that there are over 75 million self prescribed doses for

cough per yeari, with more than f 38 million saless,

and a same magnitude of problem estimated forr the

USA9.

Z.The cough pump

The cough pump has five componets (Table 1 and

Fig. 1):

1. The cough receptors
2. The afferent nerves
3. The cough center (controller)
4. The efferent nerves and
5. The effectors i.e. inpsiratory and expiratory

muscles
ln this review we will discuss the physiology of

cough receptors of the upper and lower respiratory
tract

Other receptors
Nose

Shuses

Ed
Pleua

Pericardium
Diaplragm
Stomach

Trifacial

Glossopharyngeal

Vagus

-l

Afferent route
vagus
plrenic

Figure 1: Diagramatic reprentation of various parts of the cough

pump.

Figure 2: Diagramatic representation of the efferent rouke in

cough reflex.

3. Airway cough receptors

Despite extensive studies of the cough reflex in the

last decades, the exact physiological and pathophysio-
logical mechanisms have not been completely elucida-
ted. Our knowledge of cough receptors is still incom-
plete, although the processes that elicit cough are be-
tter undestrood10-18. There is some confusion concer-

I Respiatory I

| ,"""ptor. I

GossopharyngeaL

Upper ldynged nerve

Vagus nerve

Hird brain
Termnal Xfucleus

Trifacial dorsal Ioute

Spial corcl
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ning the nomenclature of cough receptors. Thus, C-
fibre receptors have also been refered to as irritant
receptors and cough receptorsle. lndeed Paintal has
suggested that rapidly and slowly adapting pulmonary
stretch receptors may be the two extremes of one
indistinct group2o.2 r.

3.1. UPPER AIRWAY COUGH RECEPTORS.

The upper airways and especially the larynx, is more
sensitive to cough stimuli than the lower respiratory
tract, presumably because this site is more exposed to
inhaled gases, particles and other stimuli.

Three types of breathing-activated receptors have
been descrbed in the larynx (f able 1\:

a) pressure receptors, b) drive receptors, and c)
cold/flow receptors, but these are breath stimulated
and it seems unlikely that they are responsible for cou-
ghing22.

The two types of receptors which are most likely
to be responsible are: a) the irritant receptors and b)
Iaryngeal C-fiber receptors, The irritant receptors
when stimulated produce rapidly adapting irregular dis-
charges23.2a. They are activated by a number of mec-
hanical and chemical stimuli and their activation corre-
lates with initiation of cough.

Laryngeal C-fiber receptors are nomyelinated va-
gal fibers, activated by non-specific chemical stimuli,
and are probably involved in the initiation of cough. lt
may also be that they can mediate other types of
reflexes, such as apnea, when the larynx is irritatedls.

3.2 LOWEH RESPIRATORY TRACT RECEPTORS

From the lower respiratory tract, the carina and
large bronchial bifurcations are especially sensitive to
mechanical stimuli15.25 due to impaction of the inhaleJ
substances on these sites, ln contrast; cough produc-
tion seems unlikely to be induced from small airways
and alveoli2s.

Sensory innervations of afferent nerve-endings of
the tracheobronchial tree can be divided in four type-
s4 14-2728, (Table 1): 1. slowly adapting stretch recept-
ors (SAR),2. rapidly adapting stretch or "irritant" rece-
prors (BAR), 3. bronchial C-fibre receptors, and 4. pu-
lmonary C-fibre receptors or J-receptors. Receptors
associated with neuroepithelial bodies have been iden-
tified in the epithelium of the small airways of some
animals, but is unlikely that they play a role in the
cough reflex in humans2s.

3.2.1 SLOWLY ADAPT|NG STRETCH RECEPTORS (SAR.
citric )

These receptors are located in the membranous

275

posterior wall of the large airways within the smooth
muscle of them2e-31. As their name implies they adapt
very slowly to changes in the length of this muscie.
There is evidence that they can not initiate cough.
They have the ultrastractural appearance of mechano-
receptors and are myelinated. Their stimulus is lung
inflation and not the mdn chemical and physical irrita-
nts. They have little influence on the breathing pattern
of normal individuals at rest and may modify the stre-
ngth of the cough.

ln anlmal studies in which the SAR have been de-
stroyed by SO, the animals do not cough when the
trachea is stimulated32. SAR play a main role in the
Hering-Breuer inflation reflex, which inhibits sustained
inspiratory muscles activity and tonic discharge at high
Iung volumes, stopping prolonged expiration. ln animals
a significant lung inflation produces apnea, while vago-
tomy and destructlon of the pontine respiratory group
produces prolonged inspiratory activity (so-called apn-
eustic breathing;zz.:s. SAR may play an indirect role in

coughing through the expiratory muscle stimulation.
Furthermore, inhibition of SAR in animals lessens the
frequency and force of coughing3a.

They also cause reflex bronchodilation by vagal in-
hibition. However. their role in humans is not known so
well as in animals. Local anesthesia of the exposed
vagal nerve inhibits the Hering-Brc rer reflex in human-
s28.35,36, They may play a role in the control of breat-
hing of patients with COPD who breath at high volum-
es, shortening the inspiration and prolonging the expir-
ation28.

3.2.2 Rapidly Adapting Stretch receptors or "irritant"
receptors (RAR!

These are myelinated sensory nerve terminals situ-
ated below the epithelium and between the epithelial
cells of the large conducting airwa\/s and their density
is greater at the bifurcatlons of them22'26'3t-aa.

They adapt more rapidly than the SAR and fire
irregularly. RAR have also vagal myelinated fibers and
their block, may inhibit cough10.11. They are stimulated
by a number of the clinical stimuli that cause cough
such as cigarette smokeal, aerosolsT. citric acid, amo-
nia, ether vapor, capsaicin, and intravascular injections
of some mediators, such as carbachol, histamine and
postaglandins14,25,4.fhey are also stimulated by mech-
anical stimuli, such as dust, and therefore are known
and as "irritant" receptors. ln addition large volume ch-
anges (inflation-deflation) of the lung or the airways
may stimuli thema,a2. RAR are more sensitive to local
anesthetics than the SAR43-45.

Two different subtypes of RAR have been descri-
bed. One lying distal into the lungs and its stimulation
causes mainly hyperpnea, deep breathing with more
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pronounced initial inspiratory phase and possibly coug-
h3e and the other lying in the trachea and proximal
bronchi causing cough with a more prominent expirat-
ory phase and, therefore, also called "cough recepto-
rsn3,10.1131. They are more sensitive to chemical than to
mechanical stimuli, such as amonia, SO, and ozone.
They are also stimulated by several inflamatory medi-
ators, such as prostaglandin PG Fr,, histamine and se-
rotonin. (Table 1).

It is believed that RAR are rnainly or entirely resp-
onsible for the initiation of cough, while a good corre-
lation between their presence and strength of cough
exists, that is not the case for the other type of cough
receptors, RAR stimulation has also a vasopressor ef-
fect. whereas SAR stimulation has a vasodepressor
effeCta6,5B.

RAR stimulation is observed in experimental pulmo-
nary disease such as microembolism" bronchoconstric-
tion, pulmonary edema, pneumothorax and atelectasis-
a7'41.. However. there is some evidence against the
significant role of RAR in the genesis of cough. lt was
found that there is not a good correlation between the
presence of intraepithelial sensory fibers and the cough
reflex in different species48,4e.

3.2.3 BRONCHIAL C-FIBER RECEPTORS

These are nonmyelhated sensory nerve endings fomd
in the bronchial walls and probably in the trachea, usu-
ally located within the airway epithelium5o.56.

Selective stimulation of C-fibre receptors in anest-
hetized or not animals has never been shown to cause
coughle. On the contrary, stimulation of pulmonary C-
fibre receptors inhibits coughsl. lndirect evidence sugg-
ests the same for bronchial C-fibre receptorss2,

They can be stimulated by mechanical and chemical
agents, including capsaicin (the hot extract of red pep-
per). Capsaicin causes desensitization of both RAR and
bronchial C-fibre receptors, so they abolish cough re-
flex to some stimuli as citric acid in experimental ani-
mas53.

Their stimulation is not specific and the more inte-
nse stimuli activate RAR22. lnhalation of capsaicin in

humans causes severe coughing, probably due to stim-
ulation of laryngeal C-fibres. lt also causes transient
reflex broncho-constrictionls. Bronchial C-fibre stimul-
ation often causes rapid, shallow breathing, a reaction
similar to RAR stimulation2G. They are also stimulated
by bradukininsa, which differentiates them from irritant
receptors. They are also stimulated by histamine, pro-
staglandins Fru,E, 1246, 50255.56 and possibly by lobeli-
ne54.

Unmyeelinated C-fibres in airways may contain and
release sensory neuropeptides (tachykins), as thes-
ubstance P57.

277

3.2,4 PULMONARY C-FIBER RECEPTORS

These receptors are commonly known as J-rece-
ptors and are found in the alveolar wall near the ca-
pilaries (Juxtacapilary) and possibly in the bronchial walls.
They are nomyelinated vagal nerve endings and are
stimulated by about the same agents that activate
bronchial C-fibers2s. ln addition. they are also stimula-
ted by pulmonary microembolism, congestion and pul-
monary edema2s'so 58.

4. Conclusions

Cough is a powerful physiologic protective mecha-
nism of the lower airways from excess secretions and
foreign material. Cough usually is the result of stimula-
tion of sensory nerves in the airways. Receptors in the
upper airways are those that mainly initiate the cough.
Teleologically this happens as a protective mechanism
for further ingress of the inhaled foreign material.

Cough receptors that are stimulated by mechanical
irritation are myelhated or non-myelinated sensory nerves
situated into the larynx, rapidly adapting stretch rece-
ptors in the larynx, or both. Chernical stimulation results
in cough by activation of myelinated or non-myelinat-
ed receptors into the larynx, or activation of C-fibre
endings into the lung or both.

REFERENCES

1. Bouros D.. Siafakas N." Green M. Cough" Physiologic and
pathophysiologic mechanisms. ln: Roussos Ch., Macklem
P. The thorax. 2nd ed.. Marcel Dekker, New York (ln

press).

2. MnoUpog A.. Iy(o I. BqXog. Iro: !oQ6r<oq N (eK5.).

Apuvlr<o[ ;rrlXovropoi rou ovoTrv€uorrro0. Iorprrq Eror-
peio Aoqvd.rv, Ao(vo 1994. oe,\. 49-78.

3. Fuller R.W., Choudry N.B.: Patients with a non-produc-
tive cough have increased cough reflex (abstract). Thorax
1988, 43:255 p.

4. Fuller R.W.. Jackson D.M.: Physiology and treatment of
cough. Thorax 1990, 45:425-430.

5. Wynder E.L.. Lemon F.R>, Mantel N.: Epidemiology of
persistent cough. Am. Rev. Respir. Dis. 1964. 91:679-
700.

6. Woolcock A.J., Peat J.K., Salone C.M.: Prevelance of
bronchial hyperresponsiveness and asthma in a rural adult
population. Thorax. 1 987. 42:361-368.

7. Higenbottam T.: Cough-induced by changes of ionic
composition of airway surface liquid. Bull. Eur. Physiop-
athol. Respir. 1984, 20:553-562.

8. Drug and Therapeutics Bulletin. 1985, 23/22.
9. Choudry N.B., Fuller R.W: Sensitivity of the cough reflex

in patients with chronic cough. Eur. Respir. J 1992,
5:296-300.

10. Widdicombe J.G.: Respiratory reflexes from the trachea
and bronchi of the cat. J. Physiol. (Lond.) 1954, 123:55-
70.



31

32

11.

12

JJ-

13

14

34

35

Widdicombe J.G.: Receptors in the trachea and bronchi
of the cat. J. Physiol. Lond. 1954. 123:71-104.
Jain S.K., Subramanian S.. Julka D.B.. Guz A.: Search for
evidence of lung chemoreflexes in man: study of resp-
iratory and circulatory effects of phenyldiguanide and
lobeline. Clin. Sci. Lond. 1972, 42:163-177.
Sampson S.R.. Virduk E.H.: Properties of irritant recept-
ors in canine lung. Respir. Physiol. 1975. 25:9-22.
Coleridge H.M.. Coleridge J.C.G., Baker D.G.. Morrison
M.A.: Comparison of the effects of histamine and pro-
staglandin on afferent C-fibre endings and irritant rec-
eptors in intrapulmonary airways. ln: Fitzgerald R.S., Ga-
utier H., Lahiri S., eds. Regulation of respiration during
sleep and anaesthesia. Adu Exp. Med. Biol. 1 978. 99:291 -
305.
Korpas J., Tomori Z.: Cough and other respiratory ref-
lexes. Basel: Karger, 1979.
Widdicombe J.G.: Pulmonary and respiratory track rec-
eptors. J. Exp. Biol. 1982, 1OO.41-57.
Widdicombe J.G.: lnnervation of the airways. Progr. Respir.

Res. 1985. 19: 8-16.
18. Fuller R.W. Cough. The Lung. New York 1991. Raven

Press, Ltd. chapter 7.3.3. 186101867.
19. Korpas J., Widdicombe J.G.: Aspects of the cough re-

flex. Respiratory Medicine 1991. 85 (supplement A), 3-
5.

Paintal A.S.: Lung and airway receptors. ln: D.J. Pallot
(eds). Control of Respiration. London: Croom Helm, 1983.
pp.78-1OV 

^

Paintal A.S.: The visceral sensations-some basic mech-
anisms. Progr. Brain. Res. 1986. 67:3-19.

22. Karlsson J.A., Sant'Ambrogio G., Widdicombe J.: Affe-
rent neural pathways in cough and reflex bronchocons-
triction. J. Appl. Physiol. 1988, 65:1007-1023.

23. Boushey H.A., Richardson P.S., Widdicombe J.G.. Wise
J.C.: The response of laryngeal afferent fibres to mec-
hanical and chemical stimuli. J. Physiol. (Lord) 1974.
240:153-175.

24. Sant' Ambrogio G.: Nervous receptors of the tracheo-
bronchial tree. Annu. Rev. Physiol. '1987. 49:611-627.

25. WSiddicombe J.G.: Physiology of cough. ln: Braga P.C..

Allerga L. (eds) Cough. New York. Raven Press. Ltd
1989. pp. 3-25.

26. Coleridge H.M., Coleridge J.C.G., Giuzel K.H., Baker D.G..

Banzett R.8., Morrison M.A.: Stimulation of irritant rece-
ptors and afferent C-fibres in the lungs by prostagland-
ins. Nature 1976, 264:415-53.

27. Widdicombe J.G.: Respiratory reflexes and defence. ln:

J.D. Brain. D.F. Proctor. Reid L.M. (eds). Respiratory De-
fence Mechanisms, New York: Dekker 1977, part. ll, pp:

593-6:{0.
28. Barnes P.J. (1991). Neural control of airway smooth

muscle. In: Crystal R.G.. West J.8., et al (eds). The Lung:

Scientific Foundations. New York, Raven Press, pp. 903-
916.

29. Nadel J.A.: Autonomic regulation of airway smooth
muscle. ln: J. Nadel (ed) Physiology and Pharmacology
of airways. edited by New York: Dekker. 1980, pp:

211 -257.
30. Richardson J.B.: State of art. Nerve suJ ply to tlte lungs.

1NEYMON Teiyog. 4o. T61Log 6o9. OotitBptog - AexQLBproE 1993

Am. Rev. Respir. Dis. 1979. 119:785-802.
Fillenz M., Widdicombe J.G.: Receptors of the lungs and

airways. ln: E. Neil (ed) Handbook of Sensory. Physiolo-
gy. Berlin: Springer-Verlag, 1972, pp: 81-112.
Davies A.. Dixon M., Cullonan D.. Huszczuk A.. Widdic-
ombe J.G.M.: Wise. Lung reflexes in rabbits during pul-
monary stretch receptor block by sulphur dioxide. Respir.

Physiol. 1978. 34:83-1O1.
Euler C. von Brain stem mechanism for generation and

control of breathing pattern. ln: Charniack N.S., Widdic-
ombe J.G., (eds): Handbook of Physiology: vol. 2. part ll.

section 3, control of breathing. Bethesda: American

Physiological Society 1986, pp: 1-67"
Hanacek J.. Davies A.. Widdicombe J.G.: lnfluence of
lung stretch receptors on the cough reflex in rabbits.

Respiration 1984. 45:1 61 -165.
Barnes P.J.: State of the art. Neural control of human

airways in health and disease. Am. Rev. Respir. Dis.

1986, 134:i289-1314.
36. Barnes P...J.: Non-adrenergic non-cholinergic neural con-

trol of human airways. Arch. int. Pharmacodyn (Suppl).

1 986. 28O:2OB-228.
37. Sant'Ambrogio G.. Remmers J.E.. De Groot W.J.. Callas

G., Mortola J.P": Localization of rapidly adapting recep-
tors in the trachea and main stem bronchus of the dog.
Respir. Physiol. 1978. 33: 359-366.

38. Mortola J.G.. Sant' Ambrogio. Clement M.G.: Localiza-
tion of irritant receptors in the airways of the dog.

Respir. Physiol. 1 975. 24:107 -1 14.
39. Sant'Ambrogio G., Sant' Ambrogio J.B., Davies A.: Air-

ways receptors in cough. Bull Eur. Physiopathol. Resplr.

1984, 20:43-47.
40. Sant'Ambrogio G., Mathew O.P.. Sant' Ambrogio F.B..

Fisher J.T.: Laryngeal cold receptors. Respir. Phusiol. 1985.

59:35-44.
41. Mills J.E.. Sellick H., Widdicombe J.G.: Epithelial irritant

receptors in the lungs. ln: R. Porter (ed). Breathing: He-
rring-Breuer centenary symposium. London: Churchill,

1970. pp.77-92.
42. Sellic H.. Widdicombe J.G.: Stimulation of lung irritant

receptors by cigarette smoke, carbon dust, and hista-
mine aerosol. J. Appl. Physiol. 197 1.3"1:'l 5-19.

43. Camporesi E.M.. Mortola J.P.. Sant' Ambrogio F., Sant'

Ambrogio G.: Topical anaesthesia of tracheal receptors.

J. Appl. Physiol. 1979, 47: 1123-1126.
44. Dain D.S., Boushey H.A., Gold W.M.: lnhibition of respi-

ratory reflexes by local anaesthetic aerosols in dogs

and rabbits. J. Appl. Physiol. 1975, 38:1045-1050.
45. Karlsson J.A.: Airway anesthesia and cough reflex. Bull:

Eur. Physiopathol. Respir. 1987, 23 (suppl.): 29-365.
46. Coleridge H.M.. Coleridge J.C.G.. Giuzel K.H.. Baker D.G..

Banzett R.8., Morrison M.A.: Stimulation of irritant rece-
ptors and afferent C-fibres in the lungs by prostagland-
ins. Nature 1976, 64:415-53.

47. Mills J.E., Sellick M., Widdicombe J.G.: Activity of lung

irritants receptors in pulmonary microembolism, anap-
hylaxis and drug-induced bronchoconstriction. J. Phys-
iol. Lond. 1969, 203:337-357.

48. Robinson N.P., Venning L.. Kyle H., Widdicombe J.G-:

Ouantitation of the secretory cells of the ferret tranc-

15

I tr.

11.

20.

21.



54.

55.

56.

57.

49.

50.

51.

52.

53.

PNEUMON MLmber 4, Vol. 6, October - December 1993

heobronchial tree. J. Anat. 1986, 145:173-188.
Jeffery P.K., Reid L.: lntra*epithelial nerves in normal rat
airways: a quantitative electron microscopic study. J.
Anat. 1973, 114:35-45.
Coleridge J.C.G.. Coleridge H.M.: Afferent vagal C-fiber
innervation of the lungs and airways and its fuctional
significance. Rev. Physiol. Biochem. Pharmacol. 1984.
99:1-110.
Tatar M.. Webber S.E.. Widdicombe J.G.: Lung c-fibre
receptor activation and defensive reflexes in anesthet-
ised cats. J. Physiol. 1988, 402:411-42O.
Jackson D.M., Norris A.A.. Eady R.P.: Nedocromil sodium
and sensory nerves in the dog lung. Pulm. pharmacol.
1989,2:179189.
Forsberg M., Karlsson J.A.: Bronchoconstriction and co-
ugh mediated by C-fibre endings irritant receptors in

guinea pig airway. Bull. Eur. Physiopathol. Respir. 1987,
23. suppl. 12:384s.

279

Simonsson B.G.. Skoogh 8.E.. Berg N.P.. Andersson R..

Svedmyr N.: ln vivo and in vitro effect of bradykinin on

bronchial motor tone in normal subjects and patients
with airway obstruction. Respiration 1973. 30:378-388.
Roberts A.M.. Kaufman M.P.. Baker D.G.. Brown J.K..

Coleridge H.M.. Coleridge J.C.G. Reflex tracheal conta-
ction induced by stimulation by bronchial C-fibers in

dogs. J. App!. Physiol. 1981, 51:485-493.
Collier J.G., Fuller R.W.: Capsaicin inhalation in man and

the effects of sochum cromoglycate. Br. J. Pharmacol.
1 984, 8 1 :1 13-1 17 .

Lundberg J.M.. Brodin E.. Hua X., Saria A.: Vascular
permeability changes and smooth muscle contraction in

relation to capsaicin-sensitive substance P afferents in

the guinea pig. Acta Physiol. Scand. 1 2O:21 7 -227 , 1984.
58. Paintal A.S., Vagal sensory receptors and their re-
flex effects. Physiol. Rev. '1 973" 53:159-227.



H endpaon rng punovons rou nep$oAAovrog
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Erooyoyf
'Eyer ono5erX0e( 6rr €vo roropr<6 pe ovonveuorrrd

npoBlqporo rord rqv nor5rr<( qArrfo ouv5rd(eror pe

ou[qp€vo r<iv6uvo epqdvroqg noOoAoyl<rig ovorTv€u-
orrr<r1g nveupovondOerog rord rqv ev(Arr<q (u.rr11. To
qvqrlv€uorrK6 crUorq;ro ru.rv <puoroAoyrr<rirv Bpeq6v
Qofueror 6rr e[vol t6roirepo euoioOqro oQoti nopou-
ord(er noOoloyu<d uqqA( unepovrrSpoorrr6rrlrq o€
pq er5n<d epe0(oporo2.3, q onoio e[etrfooeror ovlorp6-
qog ov6Aoyo npos rqv qArrioa.s. Kord ouv€nero 11

npoorooio rou ovofiv€ucrrrro[ ouorflporoq rLDV fiot-
5r6v 5rooQoA(er uyreig nve6poveg r<ord rqv evrltrrr<r1

(on.
Efvor yvt'lor6 6rr ro uq,rqA6 enine5o or;rooQorprr<r1

prinovoq5 enqpe6(ouv rq vooqp6rqro ror 0vqorp6rq-
rq on6 rS ovorv€uorrx€g noOqoerg. Qor6oo q eni-
6pooq rrlg poKpoxp6vrog 6r<0eoqg o€ "ono5€rrd" 6pro
orpooQqrprK(g p0novoqg 5ev eivql yvuror(. Or enr5q-
protroyrrEg peLreg nou noyr6o;uo €Xouv yfver oQo-
po[v rupitr.rg evqtrrr<eg 6nou 6pr.r-rg 16oo ro r<dnvropo
6oo r<or q enoyyeAporrr<( €r<0eor1 nepmtr€rouv rrlv
r<ordorooq ror enrorrd(ouv rnv enfSpooq rns ortlo-
oQorprrcqg p6novoqg6.

Eivor enfoqq yvuuor6 6rr q uyeio rou crvofiv€uol-
r<o0 ouorryrorog enqped(€rot Kqt qn6 noilorig nopd-
yovr€S 6ncr-rg rrg KorvuJvtKootKovoprr€q ouv0(reg7, rov
opr0p6 ruv preAdv prog orr<oy€v€tog o€ <rX6oq p€ rnv
€r<rooq rou Xrirpou nou 5roBro[v8. ro ovorveuorrrd
voo(poro ru.lv or6ptlrv nou 5roBroriv orov i6ro XtitpoT
Kor or Korrvrorx€q roug ouv(0etege r<o06q ror ro eiSog
evEpyerog rou Xpqopouorefrqr yro rq 0€ppovon Kor ro

Epyoorqpro 'Epeuvog l1oOqoer.rrv on6 ro lleprBdAtrov, llveupo-
votroyrr<( K,\rvrr<{ A.l-1.O.

;royeipepolo.
Irqv EAtr65o or enrSqproloyrr<6g 6peuves ruv vo-

oqpdrtrlv rou ovonv€uorrro6 orqv norSrrrl qArrio efvor

triyegtt-tz ror neprop(ovrcu orn ;rel6rq nopop€rpu-rv
rrls ovoTrv€uorrr<(g Aerroupyiog ( r<or epqdvron ou-
pnroporoloyiog oe oX€oq U€ rrlv orpooQorprr<q prj-
rTovorl.

Or or6Xor rqg petr€rqg ourqg qrov q 5reperivqoq
rqg enf5poong rng p0novorlg rou eup0repou Kqr or-
r<roxo0 neprBdAAovrog oro qvqrv€uorK6 crUorrlpo
nor5rtfuv qtrrxiog 9-12 Xp6vtrrv. Metrerq0qr<av notSrd
5uo er Srop€rpou qvriOerl,Jv ueproXritv rqg Oeooo-
Aovkqg, rqg Aurrr<(g r<or AvoroArr<r1g nou 5roQ€pouv
crqpovrx6 16oo u-rg npoq ro ei6og r<or ro enfne5o rqq
orpo<porprr<(g pdnvooqg 6oo r<or UJS npos lS Korvrr-
vrKoorKovoprr<€g ouvOqres Kor ro Brorrr<6 enineSo"

Aropo

Irqv €peuvo nou SreErlXOn ro tD0v6nupo rou 1992
nqpov p€pog ouvotrxa 5.247 norSrd ru-rv rprd-lv re-
Aeuro[tr-rv rd[eu-rv rov Aqp6orov IXoAe(uv rqg Aurr-
r<r1g r<or Avorotrrr<(g OeoooAovir<qg.

H Aurrrq Oeooolovirrl Bpioreror rovrd orq Bro-
pqXovxd (tfuvr1 ror eivor yvu"ror6 6rr nopouord(er rq
peyoAUrepq pfnovorl o'e 6Aq rrlv neproXq. H Avqro-
Arr<q OeoooAovfr<q Bpior<eror por<prd on6 BropqXovrr<69
ror BroreXvx€g povdSeg, nopouord(er prr<p6repou Bo0-
poti p6novoq nou rovrd orrg peydleg o5rr<€g oprq-
pieg oqeileror rupltlg orrg roUoerg rtov rpolo<p6pr.trv.

MeAer(Oqr<ov 2.906 nqr5r6 (1.385 oy6pro Kcl 1.521
r<opiroro) rou KqrorKo0oqv eni nevrqerio rouAdXr*
orov orn Aurxrl OeooqAoviKrl Kqr ouyK€Kprprivo oro
A(po EleuOepiurv Kop5elroti Kqr 2.341 ncx5fi {.1.164
oy6pro r<or 'l .177 xopftora) orqv AvoroArr<q, 5rlpog
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KoAopoprdg. Ie r<d0e nor5( yivovrov onrpo;r€rpqnrl
ror oupnAqpti-rvovrov 6vo epurqprorol6yro.

A, H MENETH TH: PYNAN:H: THI ATMO:OAIPAT

H peA€rr1 rnq orpooeorprr<(g p0novoqg 6yrve on6
ro Epyoor(pro tDuor<dg rqg Arp6o'eorpoq rou A[O.
l-ro pev rq Aurrr<( OeoooAovir<q ro ororyefo ruJV p€-
rp(oecurv npo€pXovror qn6 ro oro0p6 rou Kop6eAroU
nou Bpiorcerot oro 5urrr<6 dr<po rou Anuou Eleu0e-
pitr;v-Kop5eArori ror ovrlrer oro Ynoupyeio MqKeSo-
vio5-Opdr<qg yro 5e rqv Avoro,\rr<( Oeooolovir<n Xpn-
orpono(Oqr<ov ro ororXeio rou oro0;lo0 nou Bpior<e-
rqr orrl oupBoAfl Mopriou r<or Kopor<6oq nou ov(rer
oro Aqpo Oeooo.\ov(r<qg. H e(€roorl ruJV p€r€ulpo-
Aoyrrtfuv nopoperpu-rv nou r<oOop(ouv rcr enfnedo rqg
ptinovoqg (ne5io po(g ov€pou. tigog ovdper(qg) r<o-
0dl5 r<or ro enineSq rcrrv rupror€purv pdnov dr1A. SO,
NO2, 03 KqA0nrouv ro Xpovx6 5r6o'rr1trro lggo-92
rot ovoi\0Oqrov Xrlrprord yto ro XerpLirvo, ro 0€poq
Kqr lS preroBorrr<€g enoX€g.

B. EPOTHMATONOIIO

To eporrlporoA6yro Trou Xprlorponor(Oqr<e Booi-
o0qre oe ovdtroyo rou B.G. Ferrisl3 pe ;rrr<p€g npo-
oOqreg oXerrrd p€ rq oupnrulporoAoyio qn6 ro qvdl-
r€po ovqrv€uorrr6. H endprero rou €puJrnporotroy[ou
€Xer ono5erX0ei oe 5rdeopeg enrSqptotroyrr<€5 €peuveg
nou €ytvov oe not5rdla. l-leprlopBdver epcorqoerg nou
oQoporiv ro 6qpoypoerrd orolXeio rutv nor5rcfuv, ro
ltopQurrr6 eni'ne5o rutv yov6trrv, rrg ouv0rlreg dro-
piLr.roqg oro onfrr, rouq nopdyovr€S rng orr<ror(q orpo-
oQorprrqg pUnvooq5 (xonvrorrr€g ouvqOereg, eiSoq
ev€pyerog nou Xpnqtponoreirqr yro rq O6ppovoq Kqt ro
poyerpepo), rrg ruX6v ovoflv€uolK€g noOqoerg rtlv
peAdrv rqg orr<oy€v€tq5 Kot rqv dnop(q rororxr5irr.rv
(rirurv. Me r<ordAAqAeg epulr(oerg 5rep<uvd ro tqropt-
16 ror rq oupnrL'.rporotroyio rou nor6rod on6 ro ovrir-
r€po Kor rordrrepo ovoflv€uolK6, rrg nrOoveg oAAep-
yx€g er<5qAdroerg, r<oOd-rg Kot ro roroprr<6 lorprrrddlv
vooqpdrov rqg nor5rr<r1g qlrr<iog.

To eporryloro.\6yro 5rovep(Oqxov oro nor5rd oqo0
560qr<ov or ovdAoyeg e(qy(oerg, oupntrqptir0qKqv on6
roug yovei5 r<qr ouveAA€ynoqv pro eBSopo5o opy6-
rpo. Aroveprl0qr<ov 3.O63 epuurrqroi\6ytq orn Aurrr<q
OeooqAoviKrl Kor €TTtorpdeqr<ov 2.906 (94,8%) evdr
orqv AvoroArr<( OeoooAovir<r1 5rove;rr1Oqr<ov 2.408 r<or

enrorpdQqrov oupnAqpop€vo ro 2.341 (97 ,2ok).11e-
vflvro 5rio yovei5 quv65euoov rq nqr5rd rous oro
oXoAeio r<or (qrqoov enrnAeov ene(qyqoerg. Iro or1-
peio our6 np€ner vq rovloOef q oupBoAq rtrjv dqoKd-
Acr.rv or neproo6repor rc,.lv onoitr.rv ord0rlrov optrlyo(
rqg 6Aqg npoon60erog.

r.:NPOMETPH:EII

Or onrpoperprlcrerg €yrvov pe BoOpovopqpEvo lqp6
onrp6prero Vitalograph. AeoU e(qyqOqre o oron6q ror
o rp6nog rqg onrpo;r€rpnorl5 ro nor5rd unoBdAlo-
vrov o€ 3 ;r€yroreg npoondOercg.

A. ITATI:TIKH ANANY:H

l-ro rq ororrorrr<( ov6Auoq Xpqorponor(OrlKqv ro
x2 Kqr ro Student t test. O oXerrr<6g r<ivSuvog (relative
risk, RR) 5qA. o r<[vSuvog rou vo epeovioer v6oo €vq
er<re0qp€vo oe oX€oq pe €vo ;-rq erre0rlp6vo dropo
6i6eror on6 ro A6yo rqg ouXv6rqrog €pedvtons rou
voo(porog oroug 5Uo nAq0uo;rorig.

AnoreAdoporo

A. MENETH THI ATMO:OAIPIKH: PYNAN:HI

Iro oXrlpo 1 nopouord(ovrot ot p€oeg enoXrr<€g
rr;r€g roug NO, oroug 50o oroO;roJg p6rpqorlg. KUpro
nrly( rou punovrq quro0 eivor ro rpoXoe6pcr Kot ot
revrprr<69 Oeptrrdvoerg. l-evn<d ro enineSo rou NO, 5ev
len€pooov ro Oeopo0erq;r€vo 6pro un€pBoon5 o'lg
5fo neproX(g nou peAer(0qr<ov. Av Kqr eoroXrlpn<6g
o pUnog, ro NO, 5e 6qproupyei npoBAqporo orq Oeo-
ooAovir<q rord roug Oeprvo6g p(veg A6yul rrls ouorrl-
porrr<(g ovdnru(qg rqg 0oAdocrrog o0pog r<or rqg pefti-r-
ong rou rur<AoQoprr<o0 e6prou. Irq 5rdpr<ero rou X€t-

..:iliii'
A0oq AvoroAfl

Exripo 1.M(oeg rrp6g rou 6ro(er5iou rou o(tilrou ovd enoXrl

1.ufuvo noporqpoUvror enero65rq o6(qor1g rou rord rrg
npdrreg npu.rrv(g tirpeS n ror rord rrg vulreprv€S 6p€q
6rov undpXer XopqAq ovoorpoeq, XopnAR yevrr<d Oep-
por<pooio r<or peydAq r<ivqoq rpoXoe6pcrrv. Tq enine-
5o rou NO, (rov uqql6repo o'e 6Aeg rrg enoy€g rou

trT
ETl{il
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€roug orq Aurrr<fl Oecroolovfrcq.
Iro oxqpo 2 nopouord(ovror or p€oeg enoXx€g

rrp€g rou 6(ovrog oroug 66o oroOpotig p€rpqo'qg. To
6(ov, Qtr-rroXryrrr<6g pUnog ;re €vrovo o(er5u-rrrrtig 1616-

rqreg, ou[dver rord rouq Oeprvo6q pRv€S.l-loporqp(-
0qr<e 6rr n q0Enoq rou 6(ovrog yiverot oro6toxd ro16
pflroq rou d(ovo NNA - BBA nou oQeiAeror orq 5to-
U6pqtr.ron rou ne6iou poqg rou ov€trrou qn6 ro UnXo-
vrop6 rqg 0ol6oorog rot on6yetog otipoq. To enfne5o
rou 6(ovrog qrov uqqA6r€po orn Aurrr<q OeoooAo-
vir<q ov Kqr 6ev [enepvotioe oe Z{wpeg perp(oerg ro
rcqreuOuvrnpro 6pro nou e(vot 12O pgr/m3, noporrlpq-
0qr<ov oqpovrrr€g 5torupdvoetg.

Or p€<reg enoXx€g rtp€g rou SO, nopouot6(ovrot
oro oxfu-ro 3. Or r<Upreg nqy€q er<no;rn(g rou p6nou

ouro0 eivor q r<evrprr<( 0€ppovoq, ro rpoXoQ6po Kot

or prr<p€g r<or peydtreg BroprlXovieg. Irrg 56o npdrreg
nqy€g ono5iSovrcn ro SO, orqv neproXfl rq5 Mopriou.
Iro oro0;16 rou KopSeAro0 noporqpqOqrov noAri ou-
Eqp€veS rpr€g nou [enepvo0oov ro roreuOuvrflpro 6pro,

A6on Avorotr(

Zxirlto 2. M€oeg rrp€g rou 6(ovrog ov6 enoXrl
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(40-60 Ugrlm3) ro06Ao ro Xp6vo oAAd r5roierpo rord
rouq X€u€prvofg prlveg. H neproX( ourrl nopouord(er
crqpovrrc6 np60trnpo p0novorlg on6 SO, t<ot ronv6
nou oQeiAerot rupftr-rg olg €KrTol.ln€g prr<pd.lv propnXo-

vrr<6v povd5ulv p€ KoptvdSeg XopqAoU 0qoug.

B. ENE=EPTA:IA TOY EPOTHMATONOTIOY

An6 rq o0vOeoq rulv onovrqo€uJv rou €p{-'Jrrlpo-

roAoyiou npo€t<uge 6rr oqrnrti.tpqro on6 rn p6rn kp6-
vro prvirr5o) nopouoio(e ro 31 ,2o/o rov nol6ttiv rqg

Aurrrqg OeoooAovit<ng Kqt ro 27,4% ru-rv not5ttlv rqg
AvoroArrflq, RR 1.14 (ilivorog 1). 'Evo rouAdXtorov
enero6Sro o(eiqS 0poyxi'rt5og nopouoio(e oro loropl-
16 rou to 6,70/o rtlv not5td-rv rqg Aurrr(g Oeoootro-
vir<r1g ror ro 5% rqg AvoroArr<fig. RR 1,34. Aorptir5q

BpoyXirr5o 5rlA. pnXq ror on6ipepgq ouv€Xero 5r6p-
K€roS urqs ep5opd5og q neptoo6repo ov€qepe to 4,3o/o

ru.lv nqt5tdlv rrlg Aurrrqg OeoooAovit<qg r<ot ro 2,9olo

rqg Avorolxqg RR 1,48. Or 0errr€g onovrrloetg oe

fl(vor<og 1. H :YXNOTHTA KAI O IXETIKOI KINAYNO (RR)

TON NAOHIEON TOY ANOTEPOY I(AI KATO-
TEPOY ANANNEYITIKOY :TA NAIAIA TH:
AYTIKH: KAI ANATONKH: OEIIANONIKHI.

Aunxrl AvaroAxr.l

%N@;r*. I

| ffi avor[4-a0rv6nopo 
]t_

l 
r -rrl____l Prvhr6eg

Ao0po

Aorpdr6rl5 BpoyXirt5o

Oleio ppoyXtudo

Xp6vro PpoyXirr6o

1.549 29,5 907

323 6,2 163

191 3.6 124

313 6,0 195

83 1,6 41

31,2

5,6

4,3

6,1

1,6

11 A

608
,o

5,0

1,5

0,0026

0,0'14

0,0068

0,01

NS

1.i4

1,48

1,34

1,07

642
160

ol
118

36

Avorotril

llvolo 5.241 2.341

oX€oq p€ rnv epQ6vroq S0nnvotog n gnXo q ouprypoti

Xtr-rpig ro norSi vq eivol t<puotroyqpEvo q perd on6
rp€(rpo q €vrovo notXv[5t 0etr-rpqOqr<ov ev5exrtr€g
doOporog. 'Eror doOpo ov€Qepe ro 5,6% ruJV flol-
Srdrv rqg Aurrr<(g t<ot ro 6,8% rtlv not5tu-rv rqg Avo-
rolx(g Oeoootrovit<qg RR '1.21.

E[erd(ovrog ouvoAtt<d ro nqrSrd UJS fipog rrlv €K-
5rtAu-ron 5roQ6ptrlv popQ6v otrIepyrr<ri,rv er<5qAd.roeurv

oe oX€oq ;re ro doO;ro (l-1iVor<og 2) Sronrord0qre 6rt
ro nordrd pe rpoQrr<q n 6epporrr<n oAtrepyio TTqpou-

ofo(ov do0po oe noooclr6 11,Jo/o oe ovri0eoq pe ro
4,8% rwv notSrd:v ltrtp(g oronrx€g er<5qtrti.to€lg TTou

nopouofo(ov doOpo. An6 rq pel€rn pog Qdvqr<e eni-
onq 6r q nopouoio r<orotrt5itL,.lv (tfuu-rv npoSlq0€ret

l-livorcos 2.:XilH AAAEPTIA: KAI TYXNOTHTAI BPOTXI-
KOY A:OMATO:.
Aronio Ao1pa

fffi il;, I
| ffi avorq4-oervonopol

lf.] xor*otp, IL-l

0eoootrovir<r1

5.247

1.035 121 11 ,7

4.212 202 4,8
Nor

oxrExripo 3. M€oeg rrp€g rou 5ro(er6iou rou Oefou ov6 enoX(.

2,43 0,000



PNEUMON Number 4, Vol.6. October - December 1993

ornv €pQdvron dooporog (l-livor<og 3).

llivoxos 3. :XE:H KATOIKIAION ZOON KAt :YXNOTHTA:
TOY BPOTXKOY AIOMATO:.

Kororxi.Sro N Ao1po % RR p
(tjto

OeoooAovkq Nor 1.516 izL EO --7,48--trNn
5.241 OXr 3.731 201 5,4

Irq ouv€Xero ovoA[OnKqv or nopdyovr€S p[nov-
orls rou otKtoKo0 nepp6Atrovros o€ ox€on p€ ro npo-
Btrrlporo ruJV notStd;V on6 ro ovorv€uolK6 oriorqpo.
Aronrorti;0r1re 6rr on6 toug 5.247 yov€(S rdnvr(ov or
3.070 (58.5olo) nor€peg. or 1.936 (36.90/0)pqr€peg evdr
o:|o 26,50/o ruJV otKoy€vercirv Kqr or 56o yovefg.

To rdnvrotrro rou nor€po 5e qdvqr<e vo enqped(er
rq ouXv6rqro rtr.lv ovoflveuorrrdrv npoBlqtrrdrtrrv ru-rv
nor5r6v (l-livor<og 4), evw ot KonvtolK€g ouvqOereg
rqg pqr€pog €nnp€d(ouv neproo6repo ro ovorlv€u-
orrr<6 oUorrlpcr ruJV nqr6r(tv5.

H Xpnon [0Atov, nerpeAofou q uypoepiou oov nqyrl
ev€pyerog yro rq 06ppovoq q ro poye(oepo ou[dvouv
([1ivor<eg 6. 7) rr1 ouXv6rrlro rldv flv€upovonoOerti.rv
oXr 6ptr.r5 oe Bo0p6 ororrorrrd orlpovrx6.

Irov nfvorco 8 Qo[veror 6rr ro ;ropeu-rrrr6 enine5o
rov yov€u.rv 5ev no(er p6lo orqv epedvroq rov
TTv€ugovono0er6v, evd; ([1ivor<oS 9) n eriAo(r1 rou

llivoroq 4.:XEIH THE IYXNOTHTA: TON 'INEYMONO-
NAOEION'ME TO KANNEMA TOY NATEPA:TO
tnm.

Kdnvopa
nortpo

Ilveqto- ol

vond0en

tr 141 'OXr 2.111 370 17 ,0

llivoros 5.:XE:H TH: :YXNOTHTA: TQN 'flNEYMONO-
NAOEION" ME TO KANNEMA TH: MHTEPA>
>TO tnlTt.
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nor5roti o€ Bp€Qovnnror6 oro0p6 ou{dvel rq ouXv6-
rqro RR : 1,16.

T€Aog oov €v5er{q rou Brorrro0 enrn€5ou ru}v ot-
Koy€v€rdlv Oeopqcrope ro vq Oeppoiveror ro onil
pe roriorl n€rp€Ioiou, (6Aov ( uypoepiou Kqt vo Kot-
Uo0vrqr po(i pe ro nqr5[ 5tio I neploo6repo dropo.

AvoA0ovroq ro €purnpqrotr6yro ttg npog our€q
rrg nopop€rpoug (l-livor<og 10) Sronrorti.roope o0[qoq
rulv Trv€ul.lovonoOerd;v rurv nor5rdtv nou opioope 6l
(ouv un6 XopntrES orr<ovoplr<€g ouvOqr<eg, oAAd 6Xr

ororrolrd oll6Aoyrl.
Irov nivor<o 1'l Qolvovror or FEV., r<ot FVC ruv

norSdrv nou er<<ppdorrlKov oov noooor6 rulv [po-
BAenopr€vov rrp6v. To norSrd rqg Aurrr<qg OecroqAo-

llivorog 7. :XEIH TYflOY XPH:MOIOIOYMENH: ENEP-
TEIA: KAI "NNEYMONONAOEIAI".

Moyeipepo N flveupo- l,i RR

vonoAen

0eooor\ovirq Hlerrptrfl rou(ivo
5.247 l-rd(r

846 17,2 1,29 0,17
42 22,2

5.058

189

llivorog 8. TO MOPOOTIKO
:XE:H ME THN
OEIA:',

Exnai6euorl llveuyovond0en

Oe oooAovir4 lrorXertiSrlg 1.969
5.247 M€on 2.578

Avilrepq 700

llivoxog 9. H :YXNOTHTA TON 'flNEYMONOfiAOE|ON" :E
:XE:II ME THN NAPAMONH TE BPEOONHNIAKO
:TAOMO.

ENINEAO TOY NATEPA :E
EMOANI:H'NNEYMONOTIA_

18,0

16,1

17,8

354
431
125

RR

BpeQovqmorc1g

oro9p6E
Ilveuyo-
vond0en

%RBp

Kotvtolto N

prlrQoE
llveupo- 9';

vond0efi
BB

5.247 'OXi 4.651 192 17 ,A

l1ivor<os 1O. tXEtH BIOTIKOY EIIIEAOY KAI :YXNOTH-
TA:''NNEYMONONAOEIA'''.

0eooo,\ovir<q

5.241

1.936 349

3.31 1 561

Nor
'0Xr

Ercnx6

enine6o

/V llveulLo- al

vona0en
RR

18,0

16,9

0,311,06

llivor<oq 6. :XEIH TYilOY XPHEMOflOTOYMENH: ENEPTE|A:
KAI "NNEYMONONAOEIA:".

0fupovo11

5.247 YunA6 4.525 119 17,2

llivor<og 11. H FEV, TON l-lAlAION TH> AYTTKHI KAt ANA-
TONKH: OE:EANONIKH:.Ilveqto- %

vond0en

BBp

Oeooolovkq KoloprQ(p

5.247 Oeppoouooopeur€g

:r1Ao - lerp6\oro

l-rd(r

639 16,8 1,11 0,12

211 18,6

3792

1 455

tleptoy1 N ok rwv npopAenolt&uv
FVC FEV.t4-

At 2.328 101,7 t 15,1 95,8 I 18,4
p=0.000 p=0.000

5.247
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viKrlg nqpouord(ouv eldrruloq rov nopop€rpLov ou-
rdrv oe oX€oq pe ro nor5rd rqg AvoroArr<flg r<or r1

5roQopd rlrov ororrorx6 oqpovrx(.

Euzfrnon

To eupqpord po5 ouuQulvoriv pe ro BrBAroypoqx6
5e5op€vo 611 5qtro5d q ouprrrulporoAoyio on6 ro
ovdlrepo xor rorc,.lrepo ovonv€uorrr<6 oUorqpo eivqt
ouXv6repq oe norSrd nou (ouv un6 ouvOqr<eg qrpo-
o<porprr<qg p6novoqg. Or SroQop€g nou Bp€Oqr<ov pe-
ro[ri rulv Srio op65tr.lv rov not6tdtv 5ev eivor pey6treg
yror( ro nqr6rd eivor ;r6vt;tot rdrotrot ev6g oortroU
rEvrpou erre0erpr€vo roropX(v orous orpooQorprr<otig
p0nouq pros peydtrns n6ArlS. EnionS ro uq,rqA6repo

noooor6 Bpoyxrr<of do0porog nou Srontorti.r0qre crrqv
AvoroArrq Oeoootrovir<q enqp€ocre ro rer\tt<6 qnor€-
treopo TTou ro ovopdoope yevu<6 "nv€upovond0€to".
Eivor 6pu-rg yvLr-ror6 6rr or ouvrl9€rq qrpooQorprr<of p6-
nor rou peAerqoope 5ev nporotroriv 6o0po otrtrd

BpoyX6onoopo oe 6ropo pe ou[r1p€vr1 unepovr6po-
orrr6rqro. To eprilrqpo yrorf ro nor5rd tqg AvoroAl-
r<qq Oeoootrovfrqg, nou B6oer rou €purnporotroyfou,
ndolouv ouxv6repo on6 6o0pro efuqr 50oKotro vq
onovrqOei. 'Evog nr0ov6g tr6yog e(vot ro yeyov65 6rr
neproo6repo nqr5d rqg Avorotrrr<qg OeoooAovir<qg
€Xouv rororri5ro (dro. ArqntoruJoope 6r q nopouoio
rurv rororrr5itlv (tfuov oro onirt, ou[dver oqpovrxd
rov xiv6uvo €pQdvrons BpoyXrrco6 6cr0porog orq norSrd
(RR = 1,48). AAAtr-ro're ro not5td rqg neproXqg ourqg
ov€qepov ouXv6repo 5epporrr€g r<or rpoQrr<€g otr-
Iepyieg oe oX€oq pe ro not5td rrlg Aurrrqg Oecroo-
trovir<q5.

H ouoroorl<( 5roQop6 tl.r5 npos rqv orpooQorprrq
p0novoq rov Stio nepoXtitv oQopo6oe rupiLrg rrg p€oeg

enoXrr€g rrp€g rou SO, nou rord rou5 Xerpreprvofg
rSroirepo ;rqveg orq Aurrr<q OeooqAovirq (enepvo0oe
oqprovrrr<d ro xoreuOuvr(pro 6pro rurv 40 €tug 60
p$/m3 (yro p€oeg er(oreg rrp€g). YnepBdoerg enbqg
rou Kqreu0uvrqp[ou opfou rurv 12O mgr/m3 rqg p€o'qg

oproiog rrp(g rou 6(ovrog orlpetd.tvovror orrl Aurx(
OeoooAov(r<r1 rord roug Oeptvotis prlp€S ov t<ot or p€-
oeg enoXu<€g rrp€g Bp(orcovrqr o€ onoSerrd en[ne5o.
Pinovoq on6 NO, O. r<or SO, punovr€g nou npo€p-
Xovror on6 rrg revrpx€g 0epprdvoe6 Kqr rrlv r<fvqorl

ruJV rpoxoQ6purv, undpX€r Kor ornv AvoroArrq Oeo-
ooAovirq.
" Or orpooQorprr<oi ptnor rot tStoirepo ro SO, t<ot ro
O. onopor<p[vovror on6 rov eronve6pevo o€po rord
rq 5r€Aeuoq rouq on6 rrg ovtfurepe5 oepoQ6poug o5o[g
pe ripqpo rqv ovdnru(r1 Xp6vrog qAeypov(gl5'16.

H oJ(qoq rqg "Xp6vrog prvi'r6oq" nou SrqnrordJoo-
p€ orrl Aurrr<q Oeoootrov[r<q nr0ov6v vo oQeilerot
orov noporTdvtr; pqXovrop6. Irq Surtr( eniorlg Oeo-
ooAovkrl nopornpn0nrce pl<pr1 o0[r1o4 rqg Xp6vtog
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BpoyXirr5og (RR : 1.07) Kor oqpqvrKq of(qoq rqg
oleioS (RR = 1,34) r<or rSroirepo rqg Aorpd;5ous Bpoy-
XfrrSog (RR : 1.48). To eupqporo ourd pnopo0;re vo
ono56ooupe oro yeyov6g 6rr q €r<0eo4 oe uqqA€5

ouyrevrpti.lo€rS oruooOotprt<d,rv ptintr-rv ouldver rqv
euorcrOqofo orrg Aorpdl(erg 5pci.rvrog KqroorqArtKd oro
o0orryro pA€vvnS-r<poootitv t<st orq Spoorqpr6rrlro
ruJV troKpoQ6ytjv17.

Or r<ripror punovr€g rou olt<tot<oti neplBdlAovrog,
6rov yro rq 0€ppovorl Kor ro poye(oepo Xpnopo-
noro6vrqr l0Ao, nerp€Aoro q uypo€pto eivor ro CO Kql

ro NOr. 'EXer ovoQep0e[ ;uo ;.rrr<p( oAAd oqpovrrr<(
oX€oq pero[6 rrlg o6(qoqg rutv entn€5uv rou NO,

orov €ourr€prr<6 Xtirpo Kctt rng ouXv6rqrog oupnrut-
poroAoy(og qn6 ro ovoflv€uorK618'ie. trq peA€rq pog

Sronrortfuool.re 6r t5toirepo q XpRon uypoepiou Yto ro
poyeipepo ou(dver ro oXertr6 rivSuvo (RR : 1,29)
€pQdvron5 suprrulporoAoyiog on6 ro qvqnveuortK6

o6orqpo, 6Xr 6pu-rS orqrtolr6 oqpovrtrd.
O r<onv6g rou rotydpou 0eu-rpelrot 6vog oqpovrt-

r<69 punovrflg rou €oulr€prr<o0 Xripou nou npo5toO€-
rer oe Aopdt(erg2o, ou[dver rq Bpoyxrr<q unepovrrSpo-
orrr6rqro2l r<or enqpe6(et opvrlrtrd rqv ovdnrulq rou
ovonv€uorKoti ouorqporog rLrlv nqt5tLiJv22. Irq pel€-
rn pos ourrl 5ev Stontord;oope 6rt ot ronvtortr€g
ouvq0ereg rou nor€po oro onfrt enqped(ouv rn ou-
pnrurporoAoyfo on6 ro qvqilv€uorrr<6. Mrr<pq eni6po-
oq (RR : 1,11), Stontcrrd;Oqre 6rt qoKei ro rdnvtopo
rqg pqr€pog. l-evrrd, nop6 ro ovriOero BrBAroypoqrrd
5e5o;r€vo 5ev ono5efiopre tinop[q orev(5 oxEoqg pe-
ro16 noOqrrrori ronvioporos Kqt "nv€u1..tovon60€tog"
Kqr our6 ytori o Fo0p6S rou no0qrtrot ronvio;rorog
eloprdror on6 ou.rpeio nopoy6vrov 6ntr.rg o oeprop6g
rou onrtro6, o Xp6vog nopoprov(g rutv yovttbv rot
rurv nqt5dlv oro onfrt r.tr.n., nou e(vot 56oroAo vo
err4rq0oriv^

Oeu;pqrrr<d ro popQulrrK6 enfneSo ru;v yov€tuv rot
ro Brorr6 enine5o rqg orroy€vero5 no(ouv poAo orrl
ouXv6rqro €UQdvrong npoBtrqp6rtov on6 ro ovoflv€u-
orx6 o0orqpo p€ rrlv €vvoto 6rt ro not5td (Xouv

€yrorpq Kor npoo€yp€vq QpovriSo, evd-t onoQe6yerot
q ouyroroirqo( roug pe dIAo dropro oro iSto 5u:pd-
rro, yeyov6g nou npo5toO€rer or4 prer66ooq lor;ro-
5ti.rv vooqpdrulv rou ovorTv€uortKoti. To t<ptr(po nou

Xpqorponor(oop€ yto r4v exripqoq rou Brorrr<o0 entn€-
5ou ;uog orroy6vetog eivot pev o6pd, otrtrd uror6cro
ouoroorrrd yrq rrlv errif.rqoq rov nopop6rpulv rlou
eiXope og or6Xoug. Ae 5tontorti:0qr<ov oqpovrtr€g
5roQop€g orq ouXv6rnro rng €pQ6vtons ruJV qvo-
nveuorrrd.lv noOqoer.rrv oro not5td nou npo€pXovrot
on6 XopnA6repou Blortro0 Kqt popQulrrr<oJ entn€5ou
orroy€veteg. 'Evo peydAo epd:rr1po eivor q enfSpoorl
rtltv ouXvtitv BpoyXrrdrv lorpdr(er-,.rv oro notStd 6rov
on6 ;rrr<pr1 qtrrrio ouylptur(ovrot pe dtrAo oroug Bpe-
Qovqnror<o6g oroOporig. Or 5roQop6g nou noporrlp(-
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oqp€ 6€v (rov peyd^es, ov Kot ouxv6r€po rq notdtd
p€ "fiv€upovond0ero" ov€qepov 6l elAolevq0qr<ov oe
Bpe<povqnror<o[g oroO;rofg rord rq Bpeel<q Kor rp6-
14 norSt<q qArr<io (RR : 1.16).

l-evrr<d q ovdAuoq ev6g eptlrryloroA6yrou ytq rq
6reperjv4orl rtlv no0qoeulv rou ovqrv€uolKori ev€Xer
opro;rEveg eyyeveig SuoroAieg. H oupntrrjpu.roq rou
Boo(eror orq pvqpq Kot rrlv euoroOqoio rurv yov6u.rv.
Qor6oo orq pel€rq ourq undpXouv Kqr on6trurcr qvl-
rertrrevxoi 5ekreg nou 5ev pnopotiv vq opetopnrn-
Oo[v. Auroi eivor or rrp€g rqg FEV, ror rqg FVC nou
5ronrord,l0qr<e 6rr efvor ororrortrd oqpovru<6 XoUnA6-
r€p€S oro norSrd rqg Aurrr<(g OeoooAovir<qg ror efvor
nrOqvd ouv€nero rqg Xp6vrog €r<0eo4g orous orpo-
oQorprrofg pdnoug. Or ouv€nereg rctrv eupqtrldrrdv po5
orqv uyeio rou ovorTv€uorrro0 ouorqporog rord rqv
evqArr<r1 (o( rtltv nqrSldv 5ev eivor npoBAenr€eg. H
peAAovrrr<( nopor<olori0non rns ovonv€uolKrlg trer-
roupyiog rtrlv nqr6rrilv ourdrv 0o ;rnoporioe vo dti.roer
ondvrqoq oro nopon6vcr-r ep6rqpo.

Euxaporieg

Euyaporo1lte )eppd roug Aqpdpyoug KopdeArcA-
EAeu9epiwv rcar KoAopoprdg yto r4v otxovol-trcr1 orqpr
€n nlS peA&qg Kdt roug 6oorcdAoug ruv dr1ponrc6v
oyoAet'wv nou Borl)qoov ouonortrcd orq 6rc{ayayq
rq; €peuvag.
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The effect of environmental pollution on children's
respiratory system in the area of Salonica

L. SIHLETIDIS, E. DASKALOPOULOU, I. ZIOMAS, I. TSIOTSIOS, D. CLOROS, G. ISPER, P. GEORGOULI,

E. VLAXOGIANNIS, CH. VAMVALIS

lntroduction

It has been shown that anamnesis, including respi-
ratory problems during childhood, is combined with an

increased danger to present pathological respiratory
function and chronical obstructive pulmonary disease
during adult life1. The normal infants' respiratory system
is considerably sensitive to various irritations2 3 becaus

of high hyperreactivity at them, which is in inverse
proportion to the agea's. Consequently the protection
of children's respiratory system insures healthy lungs in

adult life.
It is known that the high levels of atmospheric

pollution affect morbidity and mortality because of the
respiratry diseases. Nevertheless the effect of long

duration exposure at "accepted" limits of atmospheric
pollution, is not known. The epidemiological studies,
which have been undertaken all over the world, mainly

refer to adults, where smoking as well as the profes-
sional exposure make the situation more complicated
and the effect of atmospherlc pollution6 is not impor-
tant.

It is also known that the health of the respiratory
system is influenced by many factors such as social

and economical conditionsT, the number of members in

a family in relation to the area where they live8, the
individuals' respiratory diseases, who live in the same

area, the smoking habitss and the sort of energy used

for heating and cookinglo.
ln Greece, the epidemiological studies that refer to

diseases of respiratory system during childhood are

few11-12 and are restricted to the study of respiratory
function parameters and also to the presence of gen-
eral symptoms in relation to atmospheric pollution. The
purpose of this study was to research of the effect of
pollution on children's respiratory system aged 9-12

Epyoor(pro 'Epeuvog [o0r1oeu:v on6 ro l-leprBdtrAov, llveupro-

votroyrr( Kirvrrfl A.tl.O.

years in domestic and external enviroment, The study

was undertaken among children from two completely
different areas of Salonica; west and eastern, which

differ considerably in the type and the level of atmos-
pheric pollution as well as sociai and economical con-
ditions and standard of living.

lndividuals

ln the survey which was carried out in Autumn

1992, 5.241 children took part as a whole, who at-
tended the three last classes of public primary schools

in west and eastern areas of Salonica.
The west area of Salonica is sited near the indus-

trial zone and it is known that it presents the maximum
rate of pollution in the area. The Eastern part, which is

sited far from industrial units, presents less pollution due

to the exhaust fumes of vehicles because of being

near the motorways. The survey was carried out on

2.9O6 children (1.385 males and 1.521 females) who
had been residents for five years in the western area

of Salonica, mainly Elephterion-Kordeliou district and on

2.341 children (1.154 males and 1.17-l females) in the

eastern area, Kalamaria district. A prirometry was per-
formed on each child and a questionnaire was com-
pleted.

A. THE STUDY OF ATMOSPHERIC POLLUTION

The study of atmospheric pollution was carried out
by the Physics Laboratory of Atmosphere at the Aris-
totelio University of Salonica. ln the western area, data

of measurments came from the Kordelio station,which
is sited at the west end of Elephterion-Kordelio district
and belongs to the Ministry of Macedonia-Thrace. On

the other hand, data from the station, which is sited at
the junction of Martiou-Karaiskaki Str., were used for

eastern Salonica and this station belongs to the Salo-
nica district.
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The study of meteorological parameters, that det-
ermine the levels of pollution (wind flowing, mixing
quantity) and the levels of main pollutants (SO, NO,
O.), covers the period 1990-92 and has been ana-
lysed separately for winter, summer and the transiti-
onal seasons.

B. OUESTIONNAIRE

This questionnaire was based on one similar to B.G.
Ferris's13 with some additions to symptoms from the
upper respiratory system. The sufficiency of the ques-
tionnaire has been proved in many epidemiological su-
rveys that have been carried out on childrenla. lt in-
cludes qustions referring to children's demographical data,
parnts'educational level, living conditions at home, the
factors of domestic atmospheric pollution (smoking ha-
bits, the sort of energy being used for heating and
cooking), the family members'respiratory diseases, the
existence of domestic animals. lt studies the child,s
anamnesis and symptoms from upper and lower resp-
iratory system, the probable allergic reactions and the
anamnesis of infectious diseases in childhood.

The questionnaires were distributed to the children,
after the given definitions, were completed by the
parents and were returned a week later. ln the west-
ern areea of Salonica, 3.063 questionnaies were dist-
ributed and 2.9O6 were returned. Fifty-two parents
accompanied their children and asked for information.
The teachers' contribution must also be emphasized.

C. SPIROMETRIES

The spirometries were perfomed by a dry wedge
spirometer-Vietalograph. After the definitions had been
given, the children were submitted to 3 maximum trials.

D. STATISTICAL ANALYSIS

The x2 and the student t test were applied for the
statistical analysis. The relative risk (RR), that is the risk
of an exposed person aquiring respiratory diseases in
relation to a non exposed person, is given by the
frequency ratio of diseases in two populations.

Results

A. THE STUDY OF ATMOSPHERIC POLLUTION

The mid epochical values of NO, at the two sta-
tions of measurement, are presented in figure 1. The
main sources of this pollulant are vehicies and central
heating. Generally the levels of NO, did not exceed the
legislated limits of transgression in both the studied
areas.
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Although the pollutant NO, is photochemical it does
not create problems in Salonica area during summer
because of a systemiatical increase in sea breeze and
decrease in traffic. In winter, the pollutant NO, is in-
creased either during the early morning hours or during
the night hours when there is low inversion, low tem-
perature and high traffic. The levels of NO, were higher
during all seasons of the year in the western area of
Salonica.

The mid epochical values of ozone at the two
stations are presented in figure 2. fhe ozone, a phot-
ochemical pollutant with strong oxidized characteris-
tics, is increased during summer. The ozone is increased
in proportion along the axis SSE-NNW, due to the
formation of the levels of wind flow by the mechanism
of sea land breezes. The ozone levels were higher in
western areas although never exceeded the basic limit
(12O pgr/m3) during 24 hours measurements. Consid-
erable fluctuations were observed. The mid epochical
values of SO, are presented in figure 3. The main
sources of this pollulant are central heating, vehicles
and small or big industries. ln Mariou area. SO, is due to
the first two sources. Increased values, exceeding the
basic limit (40-60 pgr/m3), were observed the whole
year but particularly during winter.

This area presents a considerable problem of pollu-
tion, because of SO, and smoke, mainly due to the
emissions of small industrial units with low chimneys.

B. ELABORATION OF THE OUESTIONNAIRE

The questionnaire showed that 31 ,2% of the chil-
dren's group in the west area of Salonica and 2-1 ,4o/o of
the children's group in the eastern area presented sy-
mptoms from the nose (chronic rhiritis), RR 'l ,14 (Table
1).

ln the western area 6,Jo/o of the children's group
and 50/o in the eastern area presented one crisis of

West Eastern

Figue 1. Mid values of NO, per season



ffi Summer

ffi Spring-Autumn

Figure 2. Mid values of ozone per season.

West Eastern

Figure 3. Mid values of SO, per season.

acute bronchitis at least in its anomnesis, RR 1.34.

lnfectious bronchitis, that is cough and expectoration
for a week or more, was reported by the 4,3olo of the

Table 1.THE FREOUENCY AND THE RELATIVE RISK (RR) OF

THE DISEASES OF UPPER AND LOWER RESPIRA-
TORY SYSTEM AMONG CHILDREN lN WEST AND Table 4.
EAST SALONICA.
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children's group in the western area and the 2,9% in

the eastern area. RR 1,48. Positive answers, in relation

to either wheezing, cough or dyspnea with the child

having no cold or after running and intense play, were
considered as asthma signs. Thus, asthma was report-
ed by 5,6% of the children's group in the west and

6,8% in the eastern area of Salonica, RR 1,21.

After the children's groups had been studied for the
variety of allergic reactions in relation to asthma (Table

2), it was found that children with food or dermic

allergy presented asthma at a percentage of 11,Jo/o, on

the contrary 4,8o/o of children with no atopic reactions
presented asthma. lt also resulted that domestic ani-
mals predispose the presence of asthma (Table 3).

ln addition the factors of pollution in the domestic
environment in relation to the child's respiratory prob-
lems were analyzed.

It was found that among 5.247 parents, 3.070
fathers smoked (58,5%). 1.936 (36.9%) mothers smo-
ked and 26,50/o of both parents were smokers.

The father's smoking habits do not seem to influe-
nce the frequency of the children's respiratory poblems

(Table 4) but there is a stronger effect on the children's

respiratory system from the mother's smoking habits.

The use of wood, diesel and gas as source of
energy for heating and cooking increases the frequen-
cy of pulmonary diseases but not at a significant rate
statistically (Table 6. 7).

ln table 8 it is shown that parent's education does

not influence the presence of pulmonary diseases but
the child's attendance at nursery school increases the

Table 3. CORRELATION BETWEEN DOMESTIC ANIMALS
AND FREOUENCY OF BRONCHIAL ASTHMA

Domestic N Asthma ol RR P

animals

5.247 No 3.731 201 5,4

COBRELATION BETWEEN THE FREOUENCY OF ''PU_

LMONARY DISEASES" AND FATHER'S SMOKING

HABITS AT HOME.

Father's N PulmonarY ol RR P

smoking diseases

I

1
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Total 5.241 2.341

Table 2. CORRELATION BETWEEN ALLERGY AND FREOUEN-

CY OF BRONCHIAL ASTHMA.
Atopy N Asthma ol RR P

Western Eastem BR

NalNal
Rhinitis

Asthma

Infectious bronchitis

Acute bronchitis

Chronic bronchitis

aaa an

191 3.6

313 6,0

83 1,6

1.549 29.5 907 31 ,2 642 21 ,4 1,14 0,0026

163 5,6 160 608 1,21 0,014

124 4.3 67 2,5 1,48 0,0068

195 6,7 118 5,0 1,34 0,01

41 1,6 36 1,5 1,07 NS

5.247 No 2.117 370 1 7,0

Table 5. CORRELATION BETWEEN THE FREOUENCY OF "PU-
LMONARY DISEASES' AND MOTHEB'S SMOKING

HABITS AT HOME.

2.906

Mother s

smoking

N Pulmonary %

dlseases

BR

Salonica

5.247
Yes

No

1.035

4.212
121 11,7

202 4,8

Salonica

5.247

Yes

No

1.936 349 18,0

3.311 561 16.9
2,43 0.000 1,06 0,31

zoo



Salonica
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Table 6. CORRELATION BETWEEN THE KIND OF USED EN-
ERGY AND 'PULMONARY DISEASES".

Heating N Pulmonary % RR p

drbeases
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Table 11. THE CHILDREN'S FEV, AND FVC lN WEST AND
EASTERN AREA OF SALONICA

Area N ok on the provides values

FVC FEV,

AI 2.328 101,7 t 15,1 95.8 t 18,4
p=0,000 p=0.000

Our findings agree with the literature that the symp-
toms from the upper and lower respiratory system are
more frequent in children who live under conditions of
atmospheric pollution. The differences found between
the two groups of children, are not important because
the childeren are permanent residents of a civic centre
exposed to the atmospheric pollutants of a big city,
The maximum rate of bronchial asthma which was
found in the eastern area of Salonica also influenced
the final result called "pulmonary disease" generally.

However, it is known that the usual atmospheric
pollutants are not the cause of asthma but of bron-
chospasm in individuals with increased overreactivity.
The question, why the children of the eastern area
suffer from asthma more frequently, is difficult to an-
swer. A likely reason could be the fact that more
children have animals at home in the eastern area.

It was found that the presence of animals at home
increases significantly the risk of bronchical asthma in
children (RR : 1,48). Besides the children in this area
reported more cutaneous and food allergies than the
children in the western area of Salonica.

The essential difference, concerning the atmosphe-
ric pollution of the two areas. mainly referred to mid
seasonal values of SO,, which considerably exceeded
the basic limit of 40-60 mgr/m3 (mid annual values)
especially during winter in the west area of Salonica.

Furthemore, overuns of the basic limit 120 mgr/m3
of the ozone mid hourly value are noticed in west area
during summer though the mid epochical values are at
an acceptable level. Pollution by NO, O. and SO, pol-
lutants exists due to the central heating and vehicles in

east Salonica.
The atmosperic pollutants, mainly SO, and O, are

taken from the inhaling air by passing via the upper
airways, resulting in the growth of chronic inflamma-
tion 15,16.

lncrease of "chronic rhinitis", probably due to the
above mechanism, was found in the West area of
Salonica. A low increase of chronic bronchitis (RR :
1,O7) and a significant increase of acute and particul-
arly infectious bronchitis (RR : 1,34) were also obse-
rved in the West area.

These findings can be due to the fact that the

Radiator

Heat-accumulators

Wood - Diesel

Gas

639 16,8 1,11 0,12

271 18,6

3.792

1 455

5.241

Table 7. CORRELATION BETWEEN THE KIND OF USED EN- Discussion
ERGY AND "PULMONARY DISEASES"

Cooking N Pulrnonary %

drseases

RR

Salonica Stove 5.058 17 .2 1.29 0.17
22,25 241 Gas 189

846
42

Table B. THE FATHER'S EDUCATION lN RELATION TO THE
PRESENCE OF "PULMONARY DISEASES''

Education Pulmonary dlseases %

S aronrca Elementary

2 ?11 lntermediate

High

1.969

2.578
700

354
431
125

18,0

16,1

17,8

frequency RR : 1.16 (Table 9).
Finally, if the house is heated by firewood. diesel or

gas and the child sleeps with two or more individuals
constitute an indication of a family's standard of living.

According to the parameters of the questionnaire,
hcrease of pulmonary diseases was found in children
who live under low economical conditions but not re-
markable statistically (Table 1O).

The children's FEV, and FVC, that were determined
by fractional 7o on the provided values, are shown in

table 1 1. The children of west Saionica present a de-
crease of these parameters in relation to the children
of the eastern area and the difference was significant
statistically.

Table 9. THE FREOUENCY OF "PULMONARY DISEASES. lN

RELATION TO THE CHILDREN AT NURSERY
SCHOOL.

Nursery N Pulmonary % BR p
School disease

5 241 No 4.651 792 17,O

Table 10. CORRELATION BETWEEN THE STANDARD OF
LIVING AND THE FREOUENCY OF "PULMONARY
DISEASE"

of Living diseases

5.247 Hish 4.525 779 17,2
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exposure to atmospheric pollutants of high concetra-
tion increases the sensitivity in the infections, effecting
respectively the mucus-ciliar system and macrophage
activitylT.

The basic pollutants of home environment are CO,
and NO, when diesel, firewood or gas are used for
heating and cooking. A small but significant correlation
between the increase of NO, levels in internal space
and the frequency of symptoms from the lungsl8.1e has
been reported.

ln our study, we found out that the use of gas for
cooking increases particularly the relative risk (RR :
1,29) of presence of symptoms from the respiratory
system but they are not statistically significant.

The cigarette smoke is considered a significant pol-
lutant of internal space which predisposes for infec-
tions2o, increases the bronchial overreactivity2l and af-
{ects the grDwth o{ children's22 respiratory systems.

ln our study, it was not proved that the father's
smoking habits influence the symptoms of the respira-
tory system. No important effect (RH : 1.1 1) was
caused by mother's smoking habits. Generally, in spite
of the literature, no close correlation was proved be-
tween passive smoking and "chronic obstructive pulm-
onary disease" because the passive smoking rate de-
pends on many factors such as house airing, parents
and children staying at home e.t.c., which are difficult
to appreciate.

Theoretically, parents' educational level and the st-
andard of living affect the frequency of respiratory
system problems, that means the children have prompt
and good care while living in the same room is avoid-
ed, a fact that perdisposes for infectious respiratory
diseases.

The criteria for the apprciation of a family's stand-
ard of living are not detailed, but are essential for the
valuation of the parameters that we studied. Significant
differences were not found as to the frequency of
respiratory diseases among children from families of
lower educational level and standard of livlng. A big
question is the effect of frequent bronchial infections
on children that grow up in day nurseries.

The observed differences were not great although
"chronic obstructive pulmonary diseases" were report-
ed more frequently in children who had been at day
nurseries during their infancy and early childhood (RR :
1,16).

Generally, there are some inherent difficulties in the
analysis of a questionaire, concerning the study of pu-
lmonary diseases. lts completion is based on parent's
memory and sensitivity. Nevertheless, there are abso-
lutely objective indices which cannot be disputed. Th-
ese are FEV, and FVC values which were proved to
be statistically at a significanty lower rate among the
children of the west area and this is probably due to

4NEYMON TeAyog 4o. T61tog 6o9. OxrtitfiptoE - AexipBprog 1993

chronic exposure to atmospheric pollutarts. The conse-
quences of our findings on the health of the respiratory
system during children's adult life is unpredictable.

The future observation of children's respiratry func-
tion could give an answer to the above question.

Thanks
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REFERENCE

1. B. Burrows, Knudson R.J.. Lebowitz M.D.: The relation-
ship of childhood respiratory illness to adult abstructive
airway disease. Am. Rev. Respir. Dis. 1977:1 15, 751-
760.

2. Tepper R.: Airway reactivity in infants: a positive resp-
onse to metacholineand metaproterenol. J. Appl. Phys-
iol. 1987:62, 1 155- 1 159.

3. Lesou).f P.N.. Geelhoed G.C.. Turne D.J.. Morgan S.E..

Ladau L.l.: Response of normal infants to inhaled hista-
mine. Am. Rev. Respir. Dis. 1989:139, 62-66.

4. Martin A.J., Mclennan L.A.. Laudan L.1.. Pheian P.D.: The
natural history of childhood asthma to adult life" Br.

Med. J.'1980:280. 139-1400.
5. Hopp R.J.. Bewtra A.K., Nair N.M." Watt G.D.. Townley

R.G. Metacholine inhalation challenge studies in a selec-
ted pediatic population. Am. Rev. Bespir. Dis. 1986:134,
994-998.

6. lrvine J. Brooks A., Waller R.: The role of air pollution.
smoking and respiratory lllness in childhood in the dev-
elopment of chronic bronchitis. Chest 19BO:77, 251-
253.

7. Goten A.1., Goldsmith J.R.: Epidemiology of childhood
respiratory disease in lsrael. Eur. J. Epidemiol. 1986:2.
120 1trn

B. Peat J.K.. Woolcock A.J.. Leader S.R.. Blackburn C.R.:

Asthma and bronchitis in Sydney schoolchildren. ll. The
effect of social factors and smoking on prevalence.
Am. J. Epidem. 1980:111.728-735.

9. Charlton A.: Children's coughs to parental smoking. Br.

Med. J. 1984:288, 1647 -1649.
10. Hasselblad V., Humble C.G., Graham M.G.. Anderson H.S.:

lndoor envrionmental determinants of lung function in

children. Am. Rev. Respir. Dis. 1981:28,239-251.
11. tlonipqg I., Aour<6q I.. Oeo5opor<6nouAog fl., Orr<ov6-

;.rou [., flonoltr.rdvvou [I., Krlvorovr6nouAog I.: Eni-
5pooq prjnovoqg neprB6AAovro5 Kor ronvioporog yo-
v€r,tv orqv ovonveuorrrrl Aelroupyio nol5uiv. Avor<oi-
vulorl. 5o l-loveAA(vro lorprr6 luv€6pro Nooqpdrov
Oti-rporcog. OeoooAovkq 1 989.

12. Tor6rorog 1., lXAeri5rlg A.. flordrog A.. XAop6g A..
Mn6(rou A.: Eni6pooq rqg p0novoqg rrlg orp6oeorpog
oro ovonv€uorrr<6 o0orrlpo norSrdv (€peuvo oe Srio
neproX€g pe 616qopo enine5o pUnovorlg). Avoxoivrlroq.
50 tlovetrArlvro lorprr6 Iuv€6pro Noorlportr-rv O6po-



19.

13.

14.

20.

21

15.

16.

PNEUMON Number 4, Vol. 6, October - December 1993

rog. Oeoootrovirrl 1989.
Ferris B.G.: Epidemiology standardization project. Am.
Rev. Respir. Dis. 1978:118. 1-12O-
Goren A.1., Hellmann S.: Prevalence of respiratory sym-
ptoms and diseases in schooldchildren living in a pollu-
ted and . in a low polluted area in lsrael. Environ. Res.
1988:45. 28-37.
Speizer F.E., Frank N.R. The uptake and release of SO,
by the human nose. Arch Environ. Health 1966:12,725-
731.
Grahma D.H.. Koren H.S.: Biomarkers of inflammation in

ozone-exposed humans. Comparison of the nasal and
broncholveolar lavage. Am. Rev. Respir. Dis. 1990:142,
152-160.
Freeman G.. Grane S.C., Furiosi N.J.. et al: Covert redu-
ction in ventilatory surface in rats during prolonged ex-
posure to subacute nitrogen dioxide. Am. Rev. Respir.
Dis. 1972:106. 563-579.
Neas L.M., Dockey D.W., Ware J.H., Spengler J.D., Sp-

291

eizer F.E., Ferris B.J.: Association of indoor nitrogen di-
oxide with respiratory symptoms and pulmonary func-
tion in children. Am. J. Epidemiol. 1991:134. 204-219.
Honicky R.E.. Osborne J.S., Akpom C.A.: Symptoms of
respiratory illness in young children and the use of wood-
burning stoves for indoor heating. Pediatrics 1985:75,
587-593.
Somerville S.M.. Ronia R.J.,Clinn S.: Passive smoking and
respiratory conditions in primary school children. J. Ep-
idemiol. Community Health 1988:42, 105-110.
Martinez F.D., Antognoni G.. Macri F.. Bonci E., Midulla F..

DeCastro G., Ronchetti R.: Parental smoking enhances
bornchial responsiveness in nine-year old children. Am.
Rev. Respir. Dis. 1988:138. 518-523.
Lebowitz M.D., Holberg C.J.. Knudson R.J.. Burrows B.:

Longitudinal study of pulmonary fuction development in

childhood, adolescene and early adulthood. Am. Rev"
Respir. Dis. 1987"136, 69-75.

22.17

18.



Enffipoon ruJv xpovtKwv tpooc@v rn; crvcrnvong
ac pnxovKq aep,zopevous ooOeveig pe xpovtd drrocppoxrrcn
rrv€upovona0eru XAn xot Suvapncn unepdrqrqon

A. I-EOPIONOYNO:, I. MHTPO)':KA, K. MAPKONOYNOY, A. NATAKA:

NEPAHWH
Eivor yvuror6 6u or pnxovrr6 oe prz6pevor oo0eve is pe XAI-I eppovizouv 6uvoprrli unepbr6-

roon Kor ev6oyevn Oerrrri reAoernveuorrrri nieon (PEEPi). O eornveuorx6g xp6vos (Tr) eivqr
pio rprrrrh nop6pero5 Vro ro po0p6 rn5 buvoprrhs unep6r6roons Kor rou peyd0ous rns PEEPi. H
peropoAfi rou T. oe oogevei5 pe 6uvoprxri unep6r6roon enupdper oAAoyri orous 6yrou5 nve0-
povo orous onoiou oepizeror o ooOevfis pe onordAeopo ro onoio 6ev dxouv peAern0ei €ilop-
roS. O oron65 rng epyooiog pog rirov n peAdrn rn5 eniDpoons ruJv xpovrrtirv g6oeov rng
ovonvon5 oe ooOeveis pe XAfl ror buvoprrri unep6rdroon roro rn 6rdprero pnxovrxo0 eAey-
xopevou oepropori pe oro8epf €rorrv€uorKri pori (V). Ee 7 so8eve is UeropA60nKov orV, ev6 o
ovonveuo;.revog 6yxog xor o ouvoArr6g xp6vog ovonvoris (Tror) 6rornpli0nrov oro8epoi" Or

ooOevels peAern0nrov oe 3 V, ;.re ror xrlrpig rnv npoo0rixn reAeoeronveuorrri5 no0ons (Tl-1,

10% rou Tror).'Eror r60e oo0evris FeAerri0nxe oe 6 6rorpopcnxo05 T, (80%, 75%,7A%,67%,
65% ror 57o/o rou Tror). Euyxp6vur5 perpfi0nrov or Ev€upovrroi 6yror, or po€S rou odpo, ot
nrdoer5 ruJv o€poyuyurv, or 6e irre s o[uy6vrrrons Kor o verp6g xrirpo5. Or pdyroreg (Rmax)r<or or
eAoxrore 5 Gmin) €lorv€uorrKd5 ovnor6oerg, n 6rogop6 roug (AR, 6e ixrn5 ovolroroydveros)ror
n ruge ArDrxft nieon unoAoyio0nKov p€ rn pdOo6o rns roxe io5 on6rppo{nS rt,rv o€poyt,rytirv. Ee

5 ooOeveis dyrve 6e[165 xop6ror6g ro0ernproop65 xor perp60nrov or orpoDuvoprr(g nopdpe -
rpor. H o0lnon rn5 V ouvo6efrnxe ono onpovnxh (P < 0.05) eA6rrulon rns PEEPi, rou reAeoer-
nveuorrxo0 6yrou odpo n6vur ono rn oronxi FRC (Vtr) Kqr rns AR, xor on6 o[fnon ru.,v ovr-
or6oeov rt,rv o€poyuJyrilv (Rmin), rou 6yxou noApo0 Kql rn5 o[uy6vuron5 rou oprnptoxoO
(PaO.)ror prxroi pAeprrori oiporog (PVOr). H npoo06xn TII npox6Aeoe enr6eivuon rou Vtr xot
PEEPi, ror eA6rruron rn5 PVO, (P < 0.05). Errg xopnAds V n TII npox6tre oe onpovrrrfi ori[non rn5
PaO, xor rou rugcArbrro0 oepro1lo0. Eupnepoivoupe 6rr orou5 pnxovrr6 oeprz6pevous ooOe -
ve ig pe XAII n oAAoyfi ruv xpovrKrirv g6oeuv rns ovonvo65 npoxoAe I onpovrrrd5 peropoAds
orn pnxovrKh rou ovonveuorrxo0 ouoniporo5, ovroAAoyi oepiurv ror orl.ro6uvoprrf ror6oro-
on. H o0{non rou T, cAorrdrver rn 6uvo1rrxfi unep6r6roon, nporoAd-rvro5 pre ituon rov rrv60vu.lv
ono poporpo0po ror orpo6uvo;.rrr6 ooro0ero, evrrr ouyxpovurs 0eArrrlrv€r rnv ovrotrtroyrl oe -
piurv ror rnv rorrrfi o{uy6vuron.
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ooAovir<q veg on6 rr1 Poq
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Elooyuryi

Eivor yvcr:or6 6rr or ooe€v€ig U€ XAn ouXv6 oro
r€trog qg er<nvorlg 6ev Q0dvouv oro ororrr<6 6yr<o
roopponiog rou ovorv€uolKoii ouor(porog (FRC)

enerSq o Xp6vo5 ernvoqg 5ev enopreil-3. Aur6 oeei-
Aeror oe oXerx6 eAorru:trl6veg ernveuorx€g po€g l6ytr.l
oulrlp€vqg evSorx6rqros rou ovonv€uolKo0 ouor(-
pqro5, peydAeg ovrrordoerg oepoytr-ryti.rv q uq4A€g
ovdyr<eg yro oeprop6a. 'Eror or ororrr€g nr€oerg orrg
ruqeAi5eg oro r€Aog rqg er<nvoqg eivor 0eru<€9, eor-
v6pevo nou ovoQ€p€rcn UJS ev5oyev(g Oerxq re-
Aoernveuorrrq nieorl (PEEp;1'.+-0. H Unop[r1 PEEP| efvor
noA6 ouXv6 edpqpo oe ooOeveig pe XAI-I nou Bpi-
oKovrcn oe pqXovx6 oeprop6 tr6yul rqg enrnp6oOerqg
ovrbrooqg rou ev6orpoXerororj oultr(vo Kot ruJV
oolqvu.rv rou qvolTv€uorqpo7. H PEEPi oe pqXovrrd
oepr(6pevoug ooOev€rg pe XAI-I €Xer ooBop6 enor6-
.\ou0q 6oov oQopd rqv ol1.ro5uvo1.rxr1 rordoroorl, rov
riv5uvo Boporpotiporos Kor rqv o0[qoq rou €pyou
rqg ovonvoflg.

O ernveuorrr<69 Xp6vog (T.) eivor pro rprrrrcq no-
pdperpog yro ro p€yeOos rng PEEPi r<or ror' en€rroorl
rou Bo0po0 rqg 5uvo1.urr<flg unepSrdroorlg4.s. TeXvrr€g
rord rq Sdprero ;rqlovrr<o0 oeprol.ro0 TTou orooKo-
no0v orqv o0[r1oq rou Tu 0o np€ner vo eAorrdrvouv
rqv PEEP| Kor vo perdrvouv rov r<[v5uvo rurv ovror6-
pov enrnAortilv8. Av rot peA€reg unoSerrv0ouv 6rr q
o(r;oq rou TE fiou €ntruyxdverqr p€ rqv etrdrru.roq
rqg oX€oqg Ti/Trcr, rou evepyoti 5qlo5( Xp6vou, oe
pqlovrr<d oepr(6pevoug ooOeveig pe on6<ppo(n rrrv
oepoytrrydrv pnopei vo e(vqr u.rQ€Arpq8,s, Aenropeprlg
ovdtruoq rqg eni5pooqg r€roro5 reXvrr<qg orn pnxqvt-
rq rou ovquv€uolKoti ouorqporog, ovrolloyq oe-
pit-tv r<or or1.ro5uvo1.ux( rordorooq 5ev €Xer npoypq-
ronorrlOei. Enrnp6o0ero q eniSpoorl rqg retroeronveu-
orxqg no6ons (Tn), nou enqped(er oqpovrxd rov T*
o' our€g rrg nopo;r€rpoug 5ev eivor yvtr.lor(. H otrtro-
y( rou T, p€ot-r rrlg otrAoyqg ruJV €rorTv€uorx6v potirv
Kqr nlq [noplqg q 6Xr Tl-l prnopef vo enrQ€per peroBotrrl
oroug 6yr<oug rou nve6;.rovo orous onoiouq oep(erol
o ooOevrlg Kcu orrlv r<orovoprl rou o€ptopo6 pe ono-
reA€oporo ro onoio 6ev €Xouv enopr<drg epeuvqOei. O
oron6g, trorn6v, rqg epyooiog ;rog eivor q peA(rq rqg
en[5pooq5 rtlv peroBolurv rtrrv eronveuorrrdrv porirv
Kqr rqg Tl1 orq pqXovrr<( rou ovqrlv€uorrro( ouor4-
tlorog, ovroAAoyrl oepfurv ror orpo5uvopxq rordcrro-
oq ooOevdrv pe XAI-I r<or 5uvoprr( unep5rdrooq rord
rq 5rdpr<ero eAeyX6prevou prqXovu<o6 oepro1.ro0.

Md0o6og

Melerq0qr<ov 7 oo0evefg pe Boper6 XAI-I nou Xped-
oOqrov pqXovrr<6 oepro;r6 yto rrlv ovrrpertirnroq o{eiog
qvonv€uorKqg ovendpr<erog l6yro €[opoqg rng Xp6-
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vrog on6qpo(qg rov oepoyr.r-ry6v.
Or ooOeveig peler(Or1<ov oe 6nrro 06crr1 6rov [rov,

on6 rtrrvrrq 6noqrq, oe oro0ep4 rordorooq. 'OAor

qrov Srootlltrqvu-tp€vor p€ oropqrorpoXeror<o0g or,LArl -
veg 5ro;r€rpou 8.5 mm Kot oep(ovrov ;rqXovrrd pe

ovonveuorqpo crroOepo0 6yrcou (Siemens 9OOC) oe
rUno prlXovrr(g unoorqprlqg 1OO% SIMV. O ovoilv€u-
orqpog eiXe puOproOe[ vo 5i5er €vo ouyrerprp€vo ovo-
nveu6pevo 6yro (Vr) pe oroOepq porl (V) pre oxqpo
r€rpcryu")vrKoJ r<0poroq oe oX€crr1 pe ro Xp6vo. O rord
Aenr6g oeprolr6g erXe puOpro0ei €ror r,i.rore q rrp( rou
pH vo eivor QuoroAoyrr(. To Xopor<rqprorrrd ru.rv ooOe-
vrj.lv r<or or oro0ep€g rou qvqrv€uor(po <pofvovrol
orov nivqKo 1.

llivor<os 1. XAPAKTHPETIKA AEOENON KAI ANAINEYETI-
KEI :TAOEPE:.

HAKia
(€rn)

@0Ao Vr
(m0

Tro, MV F,a,
(sec) (l/min) (%)

66
t3

3.63 9.89 0.41
t 0.06 x 0.4 + O.O3

M€oeg rrg€g t SE. l-: yuvoir<eg, A: dv5eg, Vr: ovonve6pevoq
6yr<og, T.or: oArr<69 Xp6vog pros ovonvoflg, MV: r<o.16 ,\e-
nr6v oepro;r69, F,Or ouyr<(vrptrto4 eronveotrl€vou Or.

Me 0epporv6p€vo nv€uporoXoypdQo (Fleisch no.
2). ronoOerrlp€vo pero[ri rou ev5orpoXeroroJ ou-rA[-
vcr Kor rou Y ouvS€rxoU pe rov ovorv€uorqpo,;re-
rp(Oqr<ov or €roflv€uorrr<E5 r<or ernveuorrr(g po€g rou
o€po. Merc{0 rou nveu;.loroXoypdqou Kqt rou ev5o-
rpoXerorof oor\(vo, l.l€ popQorpon6o nieoqg p€rprl-
Oqr<e 11 nieoq oroug oepoyr-r-ryotig. Or errve6pevor 6yr<or
perp(Orp<ov pe €vo uyp6 onrp6pero 8L (Godart), ro-
noOerrlp€vo ornv €Kflv€uorr<f Oupi5o rou ovonv€u-
orrlpo. O Bo0p6g rqg 6uvoprr<qg unepSrdroorl5 uno-
troyioOqr<e r<oroypdqovros ro ouvoArr<6 ernve6pevo
6yr<o (Vtot) on6 reAoeronveuorrr( O€oq xord rq 5r6p-
rero dnvorog nou 5ropr<orioe 16oo (nepi'nou 60 sec)
d.rore vo <nrrp€ner orov dpprltoro vo <pOdo€r o€.orq-
rrorlrq FRC3.8. H ororrorrxn FRC qrov o 6yr<og rou
o€po orov onoio crropororioe 11 ernveuorl<q porl. H
5roeopd pero(ri Vtot ror V, (Vtr) €ivqt o 6yr<og o€po
n6vul ou6 rrl orqrorKR FRC oro r6Aog no0rlrtr<(g
ernvoqg Kor €KQpd(€r ro Bo0p6 rqg 5uvoprr<r1s un€p-
5rdrooqg3'8. Enioqg oro r6Aog rrlg eronvo(S or o€po-
ytr.lyoi onoQpdooovrov Xpqorponord.rvrcrs ro r<ordA-
IqAo roupnf rou crvqfiv€uor(po. Ap€otrtg q nieoq rturv
oepoytrtydrv (IXnpo 1) €neQre on6 rqv upqA6repq
rprl (Ppk) oe XopqA6repn (P,) r<or perd Bo0proio oro-
0epono6vrov oe or6pq prr<p6repq rrp( (Pp). H Pp no-
prord rq ororrr( nieoq rou ovonv€uolKori ouorqpo-
rog oro r€trog rqg elcrnvorlg ror oQe(Aeror orqv eAo-
orx6rqro rou cruorqporos oro ouyrerprp€vo 6yr<o6.

2f 597
5A x23
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Exrilro 1. EiyXpovrl Koroypqqn poig o€pog ror nkoqg oepoyu.ryd.rv rord rr1 5tdprero on6Qpolng oepoytrlytrtv oro r6trog rqg

eronvo(q r<or r€trog rqq ernvofg. V:oroQepi1 eronveuorrrrl poi. Ppk, P,, Pp: nt€oerg oepoyu.tydrv oro r€Aog rqg elonvo(( pe ror Xu]piS

pofl o€poq. PEEP;: ev6oyevflg 0errr<r] re,\oernveuorrrr'1 nieoq, perpoup€vq rord rq 6rdpr<eto on6Qpo(rl9 ruJV q€pqYulYd-rv oro r€troq

rqg er<nvofig.

.C
Y
F
b
f

a
Por'f t
o'g

F
b
l
U

L

lfJ

Kord rq 5r6prero rns ofl6QpoEnS (< 4 sec) n rlrriron
nkorlg ilou oQ€f €ro ornv qfiLfuA€to 6yxou l6yto rqg
ouv€Xr(op€vns qvroAloyqg oepiulv (5rol VCOrlVO,
< 1) np€ner vo nrqv oo(povrqlo. T€Aog or oepoytrlyoi
qiloQpdoovrov oro r€trog rqg rovovu<(g €Knvo(g
(IX(pq 1). I' ourfl rnv n€pinrLooq q nieoq Yivovrov
Oerrrq r<or ovrctvoKlotio€ rn orqrtr<r1 nieoq rou ou-
ornuqroq oro r€trog rqg ernvoqq (PEEPi)6. H PEEPi

ovTlorotxo0o€ oro vtr3.
H ororrorrrcq etroorx6rqrq rou ouor(prorog oro

r€Aog rrlg €roTrvorlq (Est, rs), 5rop0rrrp6vrl Yto rnv €Ao-
orK6rrlro r[rv ouj^rlvuv rou ovorveuor(po, unolo-
yioOqr<e oUUQUJVo p€ rov rilro

Est, rs : (Pp - PEEPi)/(V, - O.7xPP)

O ouvotrrr<€S €torrv€uortr€g ovrtor6oetg rou
qvorv€uorKoti ouor(porog perpn0nrov p€ rn p€0o-
5o rqg roxeiog qn6QpqEnS ruJV o€poYulytilv oro r€-
Aog rrlg eronvorlg7,11 ror 5ror<p(OrlKov o€ Rmax (p€yt-

oreg) ror Rmin (er\dxro'res). Or Rmin noptoroUv rtg

.oAq0rv€g ovrrordoerg ruJV o€poyuVtilvl l Kor unolo-
yio0r1<ov o0pQuJVo pe rov r0uo

Rmin:(Ppk-P1)/V
6nou V q oro0epq etonveuortrq poq. Or Rmax

unoAoyfoOqrov on6 rov r0no
Rmax:(Ppk-Ppl/V.

Or Rmin qvrovorAo0v qvnordo€tg trre ouXv6rqro
qvqnvorrv nou nAqotd(€t ro dlT€tpo, ev6 ot Flmax

ovrrordoerg pe ouXv6rqro ovonvotitv nou nArlord(et

oro un5€v11. Or Rmin Kot Rmax 5rop060qr<ov Ylq rlq
ovrrordoetg rou ev5orpoXetoro6 ooAqvoT ro0titg ror
ylo ro Xp6vo TTou qnqtr€ilrol Ylct vo rtre(oer nAnpuiS rl

BoIBi5o rou ovqTrv€uorrlpo rous o€pqYtrtyotig oro
rEtrog rqg etonvo(g12. Aur6 ou;rBo(ver 5t6rt q BoIBiSo
rou ovqnv€uorqpo Yto vo rAefoet oro r€r\og rng €l-
onvo(g Xperd(eror €vo oprop€vo xp6vo orq Srdpreto

rou onofou undpXer rdnolo elonveuortr( po( pe ono-
r€Ieopo rqv oflqoq rou 6YKou rou nv€Upovq rord
€vo prr<p6 noo6 AV. 'Erot q npoyporl<q rrp( rov
crvrordcl€uv (Rr) 6iSerot on6 rov r0no

Rr:R+(AVxEst.rslV)
6nou R q;rerpq0efoo rryq ru-rv ovrtor6oeurv (Rmax

q Rmin) ror V q oroOep1 etonveuortr( poq. l-lo rov
ovonveuor(po rfnou Siemens gOOC €xer 5etX0ei12 6rt
q oX€oq AV ror V unororiet orov r0no

AV + 0.018 x V + O.OOOOI x V2

Enfons unotroyio0rlre q 5roQopd Rmax-Rmin (AR)

nou er<qpd(er rqv e(dprqon ruJV ovrlordoeulv on6 rq
cruXv6rrlro nou Oeupelror 5eirrqg ovopotoy€velog rou
nverjpovo Kor €AoolKRS oupn€ptQopdg tor6v11.

H ox€on verpo6 xti.lpou (Vo) npoS V, unoAoyio0q-
K€ U€ rrlv e[bu.lor1 rou Bohr. O V, 5rop0titOqre yo ro
verp6 Xtirpo rou rv€uporoXoypdqou (7O ml) Kql rov
oeprop6 nou Xdverot orous ootrrlveg rou qvqrv€u-
orqpo o0p<Pu-rvo pe rov r6no3

VrclV.c : (VD-70-0.7 x Ppk)/(Vr-0.7 x Ppk)

Ie 5 on6 roug 7 oo0eve[5 €yve roOernplqopos

,i
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5e[rdrv Kqp6roK6v KoAorRruJV Xpnoporor6vros Ko-
0erqpo rprnAo[ ouAori (7 Fr) nou o5qyefro 0rt6 nlv
or;rorrrq porl. H eioo5og rou ro0erqpo €yv€ qfl6 rnv
€our oQoyil5o QI€Bo. IuyXp6vurg ro0erqpr6o0qr<e
rcor q r<eprr5rr( oprqpfo yro p€rpqoq oprqptor<r1g n[e-
oqg. 'OAeg or orpo5uvol.ur<€g perpfoerg €yrvov trre nfeoq
ovoQopdg (Uq6€v) ro 0q.rog rqg p€oqg pooXoArofog
ypqpprl5. Or nr(oe6 perpqOqxov oro r€Aog rn6 €K-
nvorlg. O rcord ,trenr6v 6yr<og orporos (CO) perp(Oqxe
pe rq p€0o5o rqg 0ep;rooporuroqg. Xpqorponor6vrog
rou yvuJoro6g rUnougl3 unotroy(oOqr<ov 11 rorovdAr,.t-
oq O, (VOr), q neprer<rx6rqro O, rou crprrlproKo0 (CaOr)

ror ;rlrrorj QA€BKorl orl.rorog (Cv-Or), or ouorqporrr€g
(SVR) ror nveupovrr<€g oyyeror€g ovrror6crerg (PVR), n
peroqopd O, (DOr). o r<op5ror<6g Seir<rqg (Cl). o 6ei-
rrqg notr;rof (SVI). ro €pyo rqg 5e[dg fiVSW) r<or

oprorepdg r<orliog (LVSW) r<or 11 np6qu(q qAeBrr<o0

oiporog (Os/O,).
'Orov or ooOeveig (rov or;ro5uvo1.ur<d oroOepoi or

V peroBA(Oqr<ov oi\Ad(ovrog ro 1p6vo eronvo(g. Kd0e
oo0evqg peAerq0qr<e o€ rp€r5 €rorv€uorrKorlg Xp6-
voug (Ti) 2Oo/o, 25o/o r<qr 33% rou ouvolrro0 Xp6vou
ovonvo(g (Tro.). Ie rc60e eronveuolrq poq €yrvov
perpqoerg p€ Kor Xtr.rpig rqv npooorllq Tl-1 (1O% rou
Trn-)" 'Eror r<dOe oo0evnS peAerrt0nK€ o€ 6 SroQope-
rrrotig ernveuorrro6g Xp6voug (8OVo, 75ok, 7Oo/o, 670/0,

65% r<qr 5Jo/o rou Tror). 'OAeS or otrAoy€g €yrvov pe
ruXoio oerpd. Or perpqoerg Epqypororor(Oqrov 3O
min perd on6 rdOe olloyq rctlv Xpovrrdtv Q6oeu-rv.

Oeu;pti.lvrog 6r q peroBol( rou 6yr<ou rou ovo-
nveuorrro0 ouorrlporoq rord rr1 5r6pr<ero noOqrrrrlg
er<nvo(g unorofel o€ rTpd;rou Fq0po0 erOerrx( e(i-
ocuoqla, unoAoyio0qr<e q oroOepd yp6vou (r) on6 rov
r6no

Vt:Voxe-t/r
6nou Vt o 6yr<og o€po ndvu.r on6 rq ororrr<( FRC

oe Xp6vo t 0116 rnv €vopEn rqg er<nvoqg, Vo o 6yrog
otipo n6vu-r on6 rqv FRC oro r€Aog rqg ercrnvoqg ror
e o ven€prog Aoydpr0pog. H . (sec) elvor ro yrv6pevo
R x Cst, rs, 6nou R r<or Cst, rs q ovrioroon Kqt ev5o-
rrr6rqro rou ovoTrv€uorrrori ouor(porog ovriororXo.
H , erqp6(er ro n6oo ypqyopo ro ovonveuorrr6
oforqpo €pXeror orov 6yro roopponiog (FRC) rord
rr1 Sroprero rqg noO4rrrqg ernvoflg. l-lo rqv peA€rr1

po5 o rriuog rpononorq0qr<e oe
Vtr-Vrorxe-rE/r.

Enioqg 6rov or oo0eveig oep(ovrov pe Ti 2Oo/o

rou Tro- Kqr T[1 1O7o rou Tro, (,] ertroyfl ourtlv ru;v
Xpovrrdrv Qdoeu.rv (rov ruXoio) unoAoyio0rlK€ rl r ytq
rrg rrp€g Vtr ror Vro, nou noporqpq0qKqv olg ouyK€-
r<pr;r€veg Xpovr<€g <pdoerg. Me rqv un60eoq 6rr 11 ,
eivor oveldprnrrl ruJV Xpovxri.rv Qdoeu;v, unoAoyi-
oOqre o Vtr yro 6Aeg rrg Xpovt<€g Q6o€K rqg petr€rqg
r<or ouyr<pi0qK€ p€ lS npoyporrr€g r4reg rou Vtr.

To 5e5op€vo ovolUOqrov;re ov6luoq rng p€ro-
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BAqr6rqrog Stio 5p6puv (ANOVA 2)" or<oAou0o0pevq
on6 Tukey's test qv n rryn rou F qrov orqrrorrKd
oqpovlrq (P < O.O5). H oucrX6rrorl pero(ri rou unotro-
yr(6pevou Vtr Kqr rou rpqypcrrrro6 Vtr el€yX0r1re pe

rq p€0o5o ru-rv eAoXiorcr.rv rerpoydrvu.rv.

AnoreAdo;roro

'OIor or ooOeveig oveldprqro on6 rrg Xpovrr<€g
<p6oerg rrls qvqnvoqg epq6vroov Suvoprr<( unepSrd-
roon Kor PEEPi. H oX€or1 rou Vtr Kqr rng PEEPi pe rrg

V qoiveror oro oX(;ro 2.'Onug ovopev6rov oe rdOe
eAdrrooq rou TE, ove[dprqro ov npo€pXovrov on6
eAdrruoq eronveuorr<tirv potirv ( npooO(r<q Tl-i, un(p{e
o6[r1oq rou Vtr Kor rrl( PEEPi. Ie oX6oq pe T, 80% rou
Tror (Ti 2OYo, Tl1 O7o rou Tro' TilTror O.2), o Vtr rot
q PEEPi ou[qOqrov rana 73o/o ran 4Jo/o ovriororXo,
6rov o T, Uer60nr<e oro 5Jo/o rou Tror (Ti 33%, Tn
1O% rou Tro. TilTror O.43). Ie 6Aoug roug ooOeveig
q etrdrrtrroq rou 6yr<ou rord rq 6rdprero rqg no0qrr-
r<qg er<nvoqg qKoAouOoJoe npdrrou gqOpo6 erOerrrq
elforooq ([1ivor<og 2). Iro oxnpo 3 qoiveror q oX€or1
rou Vtr rTou uroAoyio0qr<e on6 pio pr6vo ;r€rpqorl rou
Vro, (Xpovrr<€g qdoerg Ti 2O%, TI-l 1O7o) pe rg ovril-
ororx€g noporqpqOeioeg rrpe5 orrg 5rdqopeq Xpovrr<€g

O6o€rS rng ovonvo(g. H ouo'X6rroq (rov orororrrd
orlpovrrr<q (r : 0.93. y : O.77 xX + 98.5) nop6 ro 6rr
oe peydAeg rrp€g Vtr noporqpfl0rp<e ;u6 eloQpd qn6-
rtrror1.

Iro oXrlpo 4 Qoivovror or peroBoA€g rcuv ovrr-
ordoetr.rv rou ovorv€uorxorl ouorrlporog r<or q AR
oe oX€or1 pe rrg V Kor rrlv 0nop[r1 q 6Xr Tl-1. Or Rmax
5ev enqp6o0r1<ov oqpovrKd qn6 rrg po€g. Avri0ero
or Rmin ou[qOqrov r<or 11 AR eAorr60qre oqtrrovrrr<d pe

rqv o0{qoq rurv V. H npoo0qrq Tl-l 5ev efXe orlpovrr-
r<q eniSpooq otire orrg ovrror6oerg o6re orq AR. An6
rrg un6Aorneg nopo;r€roug rng pqXovrrqg rou qvq-
nv€uorKori ouorq;rorog p6vo q Ppk enqpdo0rlK€ oq-
povrxd on6 rrq V (l-livorog 3).

H enf5pooq ru;v Xpovrr<ti;v Qdoeov rqq ovonvoqg
o16 nopo;r€rpoug ovroAAoy(g oepfu:v Kor orpoSuvo-

llivoroq 2.ITAOEPA XPONOY TOY ANAilNEY>TIKOY >Y-
TTHMATO: (T) KAI TIMH TOY R TH: EKOETI-
KH' E=ITQ:HT KATA TH AIAPKEIA NAOHTIKHI
EKNNOH:.

Ao0ev4E

1

2
3
4
5
C)

7

2.5
3.9
2.1

2.2
3.5
2.9
1.8

0.090
0.97
0.93
0.99
o.9B
0.94
0.97
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1 ,000 +#
I
dr

'l .01 CI.78 0.59

800

l-livor<oq 3. EnnPA:H:TAOEPH: EEINEY:TIKH: POHI KAI

TENOEI:NNEY:TIKH: NAY'H' :TE MHXANI-
KE' IAIOTHTE' TOY ANANNEY:TIKOY 

'Y'TH_MATOE.

XwpiE naAon Me noAorl

r= 0.9 3

?,,c',?!

,/' a
a
V1!

a
a

20

a
r-tr

L
+

18

lb

14

12

8

10

o
N
I
E

ii
LJ
t
o-

600

400

200

M€on oroOepi etonveuortr( poi (l,zsec)

Exripo 2.pEEpi rcor 6yr<og q€po ndvuj on6 rq orolrd FRC oro r€trog rqg €KTIVoRg (Vtr) oe ox€on pe rq orooepq etonveuortrrl

po(- Ktrerord rerp6ytr-rvo ror ouveX6pevrl ypogp(: Xu-rpiq reAoeronveuottrtl norioq. Avorrrd rerp6ytJvo xor 5rorercop€vr|

ypoUUR: Me reAoeronveuortr( norioq 1O7o tou Tror.
- Irorror6d oqprovrrr<r1 6roeopd on6 p€or1 oro"Oepn eronveuortrrl porl 0.78 l/sec Ue iSreg ouvO(r<eg reAoetonveuorrr<(g

no0oqq.
+ Iroirolrcd orlpovrrr<( Sroeopd on6 rqv ovriororxrl p€or1 oroOepd eronveuortrfl pofl xtrrpiS rnv npoo0nrn r€Io€lonv€uorl-

r<ns no[ons.

-tr

o

f
o

o
4 500
tr

ri/rrcI

Ppk

Dll

x 4.1

Pp

Est, rs

0.20
1.01

r0.07
40.0
r5.5
25.6
rQ tr

21.3
t3.6
21.1
r3.8

0.25 0.33 0.30 0.35 0.43

o.7B 0.59 1.01 0.78 0.59

10.05 10.04 10.07 10.05 0.04

36.4, 32.1 .. 40.3 37.3. 33.5.
t5.1 +4.2 t5.3 15.6 t 4.1

26.0 26.6 26.3 26.5 28.3

13.6 t4.3 t4.3 !4.5
21.4 22.4 22.7 23.0 24.0

r 3.0 13.3 t3.B 13.6 t3.B

1 9.9 1 9.3 21.0 1 9.3 18.0

!2.9 13.1 13.6 13.9 t3.1

500 1,000 1,500

tlpdyuorrx6s Vfr (ml)

Exripo 3. Iuox€rron pero(ri unoAoyr(6pevou Kql npoYporl-
r<o6 6yxou o6po ndvtrt on6 rr1 orortorrrq FRC oro r€Aog
rqg er<nvoflg oe 5r6<Dope5 Xpovrr€g <Ddoer5 rrlg ovonvorlg.
IuveX6prevrl vpoppR: l-poUUn rqg onoA0rou opor6tqrog. Ato-
rerop€vq ypoptrR: l-poppn unotroyr(6pevq on6 rr1 p€0o6o

ruv eAoXiortov rerpoyr.rlvt-ltv (y : ax + b).

M€oeg rrp€g t SE. TilTror: evepY66 Xp6vog ovonvo(g. V:

oroOep( etonveuortr( pon (1/sec). Ppk. P,,, Pp: 6uvoprr<€g

ror orortr€g nr€oerg oepoyu.ryti.rv (cmHrO). Est, rs: ororrr(
eAoorrr<6rqro ovqfiv€uortKo0 ouor(;rorog oro r€trog rrlg
€rorvoRS (cmHrO/l).

' Irortortr6 oqpovrrrrl 6roQop6 on6 p€oq etonveuortr1
po( 1.01 l/sec Ue i6reg ouvOrlreg reloetonveuorrr<dg no0-
ons.
+ frorrortr6 oqplovrrr<( 6toQop6 on6 pr€oq etonveuortr1
pon 0.78 l/sec pre iSreg ouvOrlreg reAoetonveuorrrqg noU-

ons.

0

*+*
-t

+#l
Td
L/'

1 .01 0.78 0.59
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B

f-t'

I

1.01 0.78 0.59 1.01 A.78 0.59
M€oq oro0ep( eronveuorrrr,1 pofl (l/sec)

Exiipo 4. Avrror6oetg (Rmax r<or Rmin) r<or AR (Rmax-Rmin) oe oX€or1 U€ rn orde€pfi eronveuorrrrl porl. IUpBoIo 6nuJS oro
oXrlpo 2.

1020

U
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l^J

o
U
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9
t,

18

16

14

12

10

B

U
(I)
a
\
o
N
-
E
U

u.

0

prrrq rordoroorl Oqivrot orq oxRporq 5-7 Kot orov
nivoKo 4. Xtrrpig rnv npooenKn Tn q of(qoq rtlv
€ronv€uolKdlv podJv ouvoS€frrlK€ on6 orlpqvrKn
oti(qoq rqg PaO2. O nveupovl<69 5eirrqg o{uy6vtllons
(PaOr/PoOr) ou{qOqr<e r<or q np6opr[r1 qtreBrr<o0 orpo-
rog (Os/Or) e,\orrtfu0qr<e p€ rnv o6lqoq rurv V Xu-rpig
6pur5 or peroBoA6g our€g vo €ivot orqlorrr<d olroAo-
yiorpeg. Ie r<dOe eronveuorrrq porl n npooO(r<q Tl-1

npor<dAeoe prr<pq ori{qoq rqg o(uy6vurorls Kqt €Adr-
ruon rns QtreBxqg np6otru[n5 Xopfg ndAr or peroBo-
A€g our6q vo €[vqt ororrorrr6 oqpovrx€g. O r<uqeAr-
6n<og oeprop6g (PaCO, Vrc) 5ev €nnp€doenK€ onpq-
vrrrd ono rrg V. Avr[0€rcr ots XopnA€S po€g 11 npo-
o0(r<q TI-l npordAeoe oqpovrrr<q eA6rru.roq rqg PaCO2
Kcu rou Vrc. H PVO, ou(qOqre orlpovrxd pe rrlv o6(q-
orl rLrJV V, evti.t q npoooqKq Tfl npor<dAeoe nroorl
rqq rrprlg rn5 TTou qrov 6pr,tg ororrorlrd oqpovrrrq
povo orS peyoA0repeg V. Ano rrg un6Aorne5 nqpo-
p€roug o[(er vo ovoqepOei q oqpovrxq peur.loq rou
Seirrq rou 6yr<ou notr;rori 6rov elorr60qrov ot V pe

nopdtrAqAq, pn orqlolK6 oqpovrrr<q 6pog, etr6rrcr;oq
rou rop5ror<o0 5eir<rq.

Iuzrirnon

MeAerrloope pro otrl65o ooOevdrv pe Boperd XAI-1.

fipdyporr oe 6Aoug rous ooO€v€ig oro r€,\og rqg er<-
nvoqg ror oveldprqro on6 rrg Xpovrr<€5 Qdo€6 rrlg
ovonvoqg, ro ovorv€uorrr6 oriorqpo 5ev eupicrrero
oro ororrr6 6yro roopponioq. Aur6 erXe L,Lg enqK6-
Aou0o rqv 0nop[r1 PEEP| r<or noyi5euoqg o€po. ro
etipog rurv onoicr.lv (rov on6 2.1 ptyg 22.6 cm HrO
<ar 223 p€Xpr 1 15O ml ovrfororXo oe Ti 25o/o rqr T[1

1O% ro Tro' o€ Xpovrr6g <p6oerg 5qAo5q nou ouv(-
Ou-rg oep(ovror ooOeveig o€ qvorTv€uorqpo" Or qvr-r-
or6oerg rtrrv o€poyuydrv (Rmin ror Rmax) orrg i5reg

Xpovrr<€q Qdoerg rlrov nepinou nevronAdoleg on6 our€g
nou ilqp€rnpqOqoov oe ouyrpior1.r€S €tonv€uorrr€g po€g

oe ovoro0qronorlp€vo ror nopoAup€vo Quoroloyrr<d
dropo15. T€troS n eloorrr6rrlro rou ovonveuorrrof
ouor(porog (rov eAoQpdrg ou[qp6vq oe oX€oq pe

QuoroAoyrrotig ov0pd.rnoug15 nrOovdrg A6yrrl rqg unep-
6rdrooqg3. l-lop6poreg ;rqXovtr<6g lSr6rqreq rou ovo-
nveuorrro6 ouorqporog oe ooOeveig pe XAI-1 rord rr1

5rdprero ;rqyovrr<oU oeplopori €Xouv ovoeepOe( ror on6
dAtrougs.z.ta.tz unoSqtrdvovrog 6rr q opd5o oo0ev6v
pe XAI-I nou pei,erqoope eivor runrrq Kol ouvovrdrqr
ouXvd orrg ;rovdSeg evrorx(g 0eponeiog.

'Onog qrov ovopev6pevo o Vtr r<or 11 PEEP| enq-
pe6o0qrov oqpovrrrd on6 rov T.. Ie rcdOe peirr-r.ror1

rou Tr. Ie r<60e peiruroq rou T, noporqpqOrlre ovri-
ororxn o6lqoq rou Vtr Kot rrls PEEPI. Ae(ope 6rr o

Bo0p6q rqg 5uvoprr<fig unep6rdrocrqg pnopei vq npo-

A
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ri/rrcr o.2o o-25

v 1.01 0.78
r0 07 10.05

MAP 84.8 92.8

15.4 15.9

cvP 12.4 13.1

r 1.5 !1.7
Pcwp 12.4 14.0

+2.2 !2.2
cl 2.4 2.5

!0.2 !0.2
svRt 2362 2682

1460 1403
PVRI 507 473

t"l 15 !14
LVSW| 27 "5 28.3

t3.0 !2.7
RVSWT 6.1 5.5

i1.6 11.0

DO, 725 740
lotr rQQ

VO, 185197 186

x22 !23

0.30 0.35
1.01 0.78

10.07 10.05

83.7 79.9
r5.5 !2.6
12.5 12.7

t'l .6 !1.4
14.3 13.4
!2.1 r1.8
2.3 2.2

!o.2 !0.2
2724 2637
1507 t335
459 435

!125 !82
24.5 22.6
t2.3 t2.5
4.7 3.9

+1.1 t1.0
690 658
t97 r95
189 201
r15 x21
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flivor<os 4. EnhPA:H TTAOEPH: ntnNEY:TlKHt POHI KAI
TENOEINNEY:TIKH: NAY:H' :TE AIMOAY-
NAMIKE: NAPAMETPOYI (5 A'OENEE).

Xwpis nq0on Me no0o4

1NEYMON Te1yog 4o. T6pot 6o9. OxrLitBptog - Aex(pBptog 1993

€nnp€d(€rfl oqpovrtr6 on6 rlg peroBoA€g rnq Suvo-
p[<qg unep5rdrqons rTou nopornp(oope. 'l5ro €uprl].ro-

ro ovoQ€povrqt qn6 rous l-€upY6flou^o Kol ouv.3 Kql

Rossi t<ot ouv.7 o€ nop6poro opd5o qo0evdlv. Avr[-
Oerq ot Connors rot ouv.e unoorqp[(ouv 6rl n o6[11o11

r[!v €roflv€uortKtrtv po6v ouvoSe0erql on6 oqpovrx(
eAdrru-roq rqg eAoorrr6rrlros, perpo0pevq oe reloet-
onv€uorKo05 6yr<oug. Irqv peA€rq 6pug rov Connors

Kot ouv.e orov unotroyrop6 rqg eAoortr6rrlrog 5ev

tr(<pOqrce ufl' 6qjrl 11 PEEPi, nou Kord Kqv6vq undpXer

oe pqXovtt<6 oepr(6pevoug oo0eve[5 p€ XAn. I-lpdV-
port edv q rei,oetonveuorlr<( etroortr6rqro 5ev Srop-

Otrr0ei yro r4v PEEPi 0o undp(er eAdrrooq rqg rtpfl5

rqg nopdAAqAo pe rqv eAdrrucrq rq5 Suvo;rxflS un€p-
5rdrooqg Kor rn5 PEEPi. Irn p€I€rn pos n 5ropeurp€vn

Est, rs etrorrd-rOqre rara 25o/o 6rov ot po€g ou((Oq-
Kov p€ rqv peroBotr( rou Ti qn6 33% oe ZOa/o rou
T-or'-Efvot yvoor6 6rr q SroQopd Ppk-P, ovrqvoKAd
nrti.rorl nieoqg nou o<peileror orrl pofl o€po p€oo oroug

oepoytr.ryorjgll. Enop€vtr.tg or Rmin erQpd(ouv ovrl-
ordoerg oepoyu.ty(rv Xulpig crupperoX( on6 ovrtord-
o€rg fiou oQeil,ovrot oro 0oporrr6 roryopo ( orouq
roro0q rou nv€[povq. Aur6 roX0el or<6;rq Kql o€ Kq-
roordoetg oqpovrrr<(g ovopoloY€v€log rou nve0provo

6nu-rg €5er[ov or Ludwig Kol ouv"18 oe nvef;roveg or<0-

trou Xurpig 0ulpoxrr6 roiXu.r;ro. 'Erot ot oulqp€veg Rmin

rou Tropqrrlp(oqoov crrq peA€rq po5 oQeiXovrol o-rlg

ovrrordoerg oepoyuryd.rv, eupqproro on6Aurq oupBo-
rd pe rqv no0oQuototroyio rqg XAI-I' Ie QuoroAoyt-
ro0g ovOpdlrTouql5 roOti.lg Kctl o€ (ti.to12 or Rmin ould-
vovrcu ypo<Drrd p€ rnv qriEqoq rqq V oUpQuJVo p€ rqv
e(forrrorl rou Rohrerls

Rmin-K,+KrxV
6nou K, t<ot K, oroOep€5. Avrf0erq oe ooOeve(5

pe ARDS oi Rmin iivor ove(dprqreg on6 rqv V nrOo-

vdrg tr6ytr-r lou 6rt €vo oqpovrrr<6 ;r€pog ruJV qvrl-
or6oeutv eSpd(eror o€ n€plq€plKd rpqporo rou nve0-
povos Kor €rcrr q oy€oq 5ev ;rnopef vo neprypoqei

lpqor;ronolti.rvros rnv oro0ep6 Krnou oqopd K€vrpl-
roUg oepoytrtYo0g2o.Ae(ope 6rt rdro on6 our6 ro
npfopo ot Rmin <re oo0evelg ;re XAI-1 peroBdAAovor

6nu-rg orouq QuotoAoytt<o05: ouldvovrol pe rrlv o0(q-
on ruJV V. I-ldvrog 5ev npoonoOfloope vo neplypd-
qroup€ rrl ox€oq ruv Rim pe rrg V lpqorpronotti.lvroq
rqv e(iouroq rou Rohrer yro 56o l6you5: 1) perp(oope

ovrtordoetg U€ rp€tg SroQoperrr€q po€q p6vo, Y€Yo-
v6g nou 5uoroAetet rqv rono0€rnorl rtrtv ovrtcrroi-

1ov r4rdtv oe ypopprr<q e(iouloq ror 2) orr oe r<oOe V

o 6yrog rou nveripovo peroBdtrAovrov enet5fl ot qoOe-

veiq eixqv 5uvo;rrrq unep6l6rooq nou, 6ncuq 5ei[ope,

o 0o0p6S rqg e[oprdrot dpeoo qn6 rov Tr.'Erot oe

r<dOe V ot Rmin ovrlorotloUoov oe SloQoperrr<6 6yt<o

nve6povo nou p€ rr1 oerpd rou enqp(o(e ove(dprqro
rrg rrp€g rougls.
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M(oeq rr;r€g t SE. TilTror: evepy6g Xp6vo5. MAP, CVP'

Pcwp: trr€oq oprrlpror<rl, revrprr<1 QA€PKn ror e( evoQqvrrl-
oeu-rg nieoq, ovriorotXo (cmHg). Cl: ropSlor6g 6ekrnS (l/
min/m2). SVRI, PVRI; 5e(r<q5 ouorlportrtfuv Kor rv€upovl-
r6v oyyeror<r.r.rv ovrtordoeulv. ovriorotXo (dynxsxcm-5/m2).

LVSWI, RVSWI: 5e(rrr15 €pyou e(d-r0qo15 oprorepdg t<ot 6e-

fr6q rorAiog, ovriorotXo (gxm/m2). DOr: ;rero<popa Or(ml/
min). V: r<orovdtru-roq O, (ml,/min).

BAeq0ei pe olert<d peVdtrn or<ppero edv ;rerpqOef p6vo
piq Qopd o Vror. "Eror eivqt 5uvor6 p€ plq onAq r<ot

ypnyopq p€rpqoq vo rponoflorq0o0v ol ovorv€uol-
r€g nopdperpot orov ovonveuorflpo Ylo vo €Xoupe

rov €nr0uprlr6 Bo0p6 Suvoprrqg unepSt6rooqg. Avd-
troyo eup(1toro €1ouv ovoQep0ei on6 roug Tuxen rot
Lane8. fldvru.rg ourq q ovdAuoq npoijnoO€rer oroOep(
ev5olr6rqro Kqt qvriorqoq oepoyoy6v Korq rn 5dp-
K€ro rrlg no0qrrr<qg ercnvoqg flou o€ opptllorous p€

XAI-I 5ev toX0er ndvrore3. fltOovcitg o' out6v ro A6yo
vo oQeitrerot q rdnoto on6r<trroq nou ropornpqOqr<e
pero(6 rou p€rpne€vros Kql npoBr\en6pevou Vtr, t5to[-
r€pcr o€ peydAoug 6yt<oug.

H orqrtortKq eAoorrr<6rrlro rou ovonveuorlro(
ouor(porog oro r€troq rqg eronvoqg Bp€OrlKe oroOe-
p( r<or ove(dprqrq on6 lS €lonv€uorrr<€g po€g Kol rrlv
tlnopEn r€Io€ronv€uorxqg no[oqq. Aur6 uno5qAd.rver

6rr cre r€Ao€roilv€uorxorig 6yr<oug orrlv opoSo ruJV

oo0ev6v nou elerdoop€ rl Koun0An 6Yrou-nieor15
rou ovorv€uorKo6 oucrrqporog eivor ypotrrprr<f1 ror 5ev
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I0peuvo p€ rqv ovdluorl ruJV Bates Kot ouv.1l rl
AR oQ€il€rot orrlv €AqorKl"l oupnepreopd torrfuv Kot
o€ ovopotoy€vero rou nv€0povo i\6yur onop(ns n€_
proxrfuv U€ Stoqop€rrr<€g oroOep€g Xp6vou. Ie qoOe_
ve(g pe XAI-I q ovol.roroy€vero rou nveUpovo 0o np€_
ner vo oqrB6iler oqpovrrrd o,ourq rn dueop6. l-lpdV_
pol o€ oX6oq p€ rous euotoAoyxorig r<or oe ouyrpi_
orp€S €torv€uorrr<€g po€S rl AR eivor nepfnou 4 pe 5
Qop€5 prr<p6repq on6 ourq nou nopor4pqoop€ orn
petr6rr1 pogts ra.zt. f}0qv6roro q peyoA0repq rrprq oroug
oo0eveig pe XAI-I o<peitreror o€ qvopotoy€vero rou
nveupovrr<ori nopeyXJprorog. H AR flou rqporrlp(oope
oupQovei pe npoqyoUp€v€S €pyqofeg oe nop6poro
oPd5o qoe€vd)v3'7'16.

To provr€,\o rurv Bates Kot ouv.r npoBA€ner 6rr 11

AR ou[dveror nop6AAqAqp€ rnv eAdrru.roq ruJV €r-
onveuorrrtitv po6v" l-1pdy;rorr derX0e( 6rr our6 o4r_
Boiver 16oo oe euoroAoyrr<o0glb 6oo ror oe oo0eveig
pe ARDS2o. H peA€rq pog €5er(e 6rr ror or ooOev€rg pe
XAll o4rnepre€povror rord r6no fiou ouper,Jv€i U€ro povr€Io rov Bates Kor suv.ll. H AR ou{r1Oqre
6rov q poq ei\orrdr0nK€ p€ rq peroBoArl ruv €torv€u-
orrrdrv Xp6'/uJV ctrro 2Oo/o oe 33%. To ro16 n6oo
oupper€1er q ovol.roroy€v€tcr rou nveripovo o, ourq rq
peroBoAq 5ev eivqr 5uvor6 vo dreurprvloOef on6 r4v
nopo0oo peA6rq. 'Eppeoeg ev6erlerg 6trrurg unoorqpi_
(ouv 6rr 11 ori(qoq rqg AR p€ rrlv eAorruroq rov V
oQeiAeror pepn<tirv orqv o0{qon rn5 ovoporoy€verog
rou nve0povo. l-loporrlprloope 6rr q peyoArirepq rrpr;
rqg PaO, Kqt rou PaOr/PoO, ror 11 pxp6repn rng OI€-
prrrlg np6opr[qg perprlOqrov orrg uq,rqA6repeg €torrv€u-
ort<€g po€5. llop6poro eup(poro €Xouv ovoeepOei on6
roug Connors ror ouv.s r<or Tuxen r<or Lane8, H ori[qorl
rrlg PaO, 5ev cruvoSe0rqre on6 o0(qoq rou paOr/
PoO, evdl o verp6g X6poS r<or q paCO, €petvov oXe-
rrrd oroOepoi. Enop€vr,.tg q Beiriuroq rqg o{uy6vuro.qg
0o np€ner vo oeeiAeror oe BeArioon ruv V/e 6ro-
ropoXri-rv, eldrrcr,roq rrlg Sloeuyrlg o(uorog on6 delrd
npos ro oprorep6 Kot orrl oqprovrx( o6(qor1 rqg pv-
Or. l-lo169 on6 ouro0g rous pnxovto1rodg eivor rupiop-
Xog efvor dyvuoro.

Or Connois Kqr ouv.e np6r€tvov 6rr oe ooOeveig pe
XAI-1 q 5uvoplrfl unepSrdrooq ouvode0eror on6 oXe-
rxd preyotrrjrepq unep5rdrooq Kot uroq€ptop6 rov
4rqporu-rv nveUpovog;re peydtrq oro0ep6 Xp6vou (opy6
ryqporo) oe oX€oq pe ourd pe XopqA( oro0epd Xp6-
vou (yprlyopo rp(proro). H o6(qor1 rou T, pre rqv o6-
(qoq ruv eronveuorxdrv podrv ouvendyeior rqv el6r-
ruJorl rns Suvoprr<r1g unep5rdrooqg ru.rv opyd.rv rpn_
pdrtr.rv Kor rnv qvoKorovoprl rou oepropoti on6 ro
unepoepr(6prevo yprlyopo rpqporo orq uroo€pr(6pe-
vo opyd pe reArr<6 onor€Aeopo r4v Belrruoq rqg
oX€or1g V/A.H o0[qor1r4g paO, Korrou par/poOrrat
4 eAdrruroq rng OA€BKqS np6opr(qg nou noporqprl-
oop€ ornv epyooio pog uTToorrlp(ouv ourrlv rqv un6_

,oo

0eo4.
H etr6rru-roq rqg 5uvoprr<qg unep5rdroons Kot rng

PEEPi pe rqv oUlrloq rou Tu erXe olrooqpeir.rrro onore-
A€oporo 6oov oeopd rqv opoSuvol.rrrq rordorooq
rurv oo0evdrv, l-lpdyporr noporqpq0qr<e or1;rovrrr<11
eA6rruuoq rou Seir<rou rou 6yxou noApoti oe XopqA6q
eronveuorrr€g poES ror r5rofrepo 6rov npoo.r€0r1<e
Tl-1. Apr<eroi pqXovropoi €Xouv nporo0ei yro vo e(r1-
y(oouv rqv eA6rru.rorl rou 6yrou noA;roti 6rov ou(6-
v€rot o Bo0p6g rqg 6uvoprrcqg unepddrooqg, 6nu.rg q
eAdrruoq rng eA€BrKnS €novoqopdg, q orjlrloq rou
pero<popriou rqg 5elrdg r<orAfog, 11 eAdrrtrroq rn5 €v-
5orrr<6rqrog rng qptor€pdg rorAiog r<ol rg eAdrrtr.roq
rqg ouorolrx6rqrog rou puorop5(ou22-28. Irq pel€r4
pog or p€yroreg peroBoA€g rqg p€oqg rrpqg rqg pEEpi
qrov nepinou 5 cmHro. Or Dhainaut ror ouv.22 nporei-
vouv 6rr r(roreg prr<p€g oulqoerg (< 1O cmH2O) pnopei
vo nporoA€oouv nrd_roq rqg r<op5lorqg nopoX(g rcor
rou 6yrou noApo0 r<uprrrrg tr6yur rqg eAdrruoq5 rqg
qAeBxrlg enovoeop6g. H un6Aomor prlyovropoi crup-
gdAAouv 6rov yivovrol peyo,\frepeg peroBol€S orrl9
PEEP. Ae(op€ 6n ro pero<poprio rqg 5e(rdg 5ev pe-
roBtrr10qrce oqpovlr6 pe lg oAAoy€S rng duvoptr<(g
unepSrdrooqg ener5q or PVR nop€pervov oro0ep65.
Aur6 np6ner vo €Xer og enor6Aou0o rqv nopopovrl
rou p€ooKotAroro6 StqQp6yporog oe oro0epq 0€or1
Kor rrlv pq peropotrq rr15 ev5orrr6rnrqs rn5 optor€-
pdg22. T€Aog q UKpR pertloq rou €pyou e(drOr1oqg rqg
oprorepdg ror 5elrdg rorAiog nou ropornprlOqr<e nr0o-
vdrroro oQe[Aeror orq prefooq rou 6yr<ou noApoti l6yu.r
eAdrruoqg rou npoeopriou rqg 6elrdg r<ol 6Xr orq
peroBolq rrlg ouorolru<6rqrog. To onorel€opord pog
ouvqyopo6v 6rr q eAdrrturorl rou 6yr<ou notrpo0 oqei-
Aeror r0pro oe eAdrroon rn6 eA€Btrqg enovoeopdg
tr6yul o6{qon5 ruJV une(u.rrorrr6v nr€oeurv.

l5roirepo pveio 0o np€nei vo yiver orrg peroBotr€g
rou nqporrlprlOqr<ov orqv PVOr. Ie r<d0e o6(qoq rou
Tu ove[dprqro edv our( yivovrqv p€ rrlv oqo(:eoq
rqg TI-l q rqv orjl4orl rrrrv V. noporr;pq0qre orjlqorl
rqg PVOr. H PVO, eivor 6vog roA6g 5ei'r<rq5 rou ovro-
vorld rqv o[uy6vu.rorl ruv tortilv r<or e[oprdror on6
nolAotig nopdyovreg 6nu.rg rqv neprerrrr6rqro oe O,
rou oprqptoKo[ orporog, rqv ropSror<q nopoX( Kot rrlv
VO22'.H peA€rq pog €5er[e 6rr q Bei\riuroq rrl5 o[uy6-
vuons rulv rortlv p€ rrlv o6iqoq rou T, oeeiAeror
r6pro orq oqprovrxq odlrloq rou 6yrou noApo6.

'EXer nporoOe?8.2s 6T or ooOeveig pe peydi\eg ovrr-
ordoerg oepoyu-ryd;v 0o np€ner vo oep(ovror p€ Xo-
pqA€g eronveuorrx€g po€g pe oron6 rrlv ei\drrooq
ruv p€yroru.rv nr€oetr.rv rLuv o€poyluyti_rv ror €ror rqv
onoQuy( enrnAor6v 6nro5 Boporporipo r<or o1rodu-
vopr<r1 oor60elo. Ae(o;re r<o0opd 611 4 p€yrorq nieorl
ruJV o€poyuJyrirv (Ppk) 5ev ovrovqr<Id r<o06Aou rqv
r<upeAr5rrf nfeoq ror rov Bo0p6 rrlg 6uvo;ur<(S ur€p-
5rdrooqg, rrg rprru<6g SrlAo5n nopop€rpoug yto lg
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Exripo 5. PaO, ror PaCO, oe oy€or1 pe rr1 oroOeprl eronveuorrxrl pofl. I0pBoAo 6nurg oro oxnUo 2
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Exripo 6. llveupovrr<69 6eircrrlg o(uy6vooqg (PaOr/PoOr) r<or 6rop0crrp6vog ver<p6g Xdrpos oe ox€oq pe rq oroOep( €rorv€u-
orl<q po[. I0ppoAo 6nurg oro oXrlpo 2.

ovo<pepOeioeg enrnlor€g. l-lpdyporr q Ppk eAorrdrOqre rqv er<rilrqoq rqg Trv€utrovrr<qg unepSr6roorlg Kor KU-

orlpovrrrd 6rov eAorr60qrov or V, evtir ouyXp6vurg VeArSrrnS nieorlg. lloreUoupe 6rr o Bo0p6g rqg Suvo-
q PEEPi rqr o Vtr ou(r1Oqrov olrooqpefu-rro pe nopdA- px(g unepSrdroorlq 0o np€ner vo errrp6ror 6peoo pe

AqAq peiuucrq rou 6yr<ou noApo0 Kqr rns PVOr. Enop€- rn p€rqoq rou Vtr q €ppeoo p€ rrlv oriyXpovrl p6rpn-
vurg, q Ppk eivor ovo(r6nrorog 5e[r<rqg 6oov oQop6 on rn5 PEEP| ror Pp.
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Ex6po 7. Aeirrrlg 6yrou noApoU (svl), % np6oprlq eAe0rrou q[uoros (os,/or) Kor pvo2 oe ox€or1
po'1. I0UpoAo 6ntuq oro oXhUo 2.
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H npooOqr<q Tll efvol pio npooqrtrqg ev€pyen r<ord
rrl 6rdpK€to UnxovtKori oeprol.rori. llore0oupe 6rr 11 Tl-1

ouprpdAler orqv rolfrepq oluy6vu.roq rou oiporog r<ol

orqv eA6rruon ruJV UtKpoor€A€Krootd;V r6loirepo oro
eloprOpevo U€ rn BopUrqro rprlporo rou TTV€rjpo-
vogso. l-lpdyporr qur6 nupBoiver oe ooOeveig p€ oo-
Bop6g 5roropoX6g rrlg o(uy6vttroqg ror orlpovrxq eldr-
ruJorl ruJV TTV€upovtKdJV 6yr<u.rv A6yu ou[qp€vqg e,\o-
orx6rrlrog (n.X. ARDS)3o. AvriOero or ooOeveig pe
XAI-1 ouvqOog 5<v €Xouv np6Btrqpo oluy6vrr;or1g, or
5e 6yror rou nve0povq eivqr pdtrtrov peydAol A6yur
rqq Suvoprrqg unep5rdroor153. Enop€vurg q npoo0qr<q
TI-1 pnpei vq pnv e(vor rrle€fu;rrl ornv op65o ooOevtirv
pe on6Qpo(q oepoyrr.ryritv. [lpdyporr 6efiope 6rr q
npoo0qrq TI-.1 5ev ouvoS€ri€rot on6 rfuvxd q(toon-
p€(urrn Belrir-ocrq ornv ovroAAoy( rov oepirov evdl
on6 rqv dtrAq ntreupd nporcotre( enr6eivtuoq rqg 5u-
voprr<qg unepSrdrooqg, eA6rru-roq rqg rorrr<qg o(uy6-
vulon5 ror oXeru<q orpoSuvoprrl ocrrd0ero. H Betrrir,t-
on rn6 ovroiioyqg oepitlv rou noporrlpqOqr<e pe rqv
npoo0qr<r1 rqg norioqg orrg XolrqA6S po€S eloeovi-
o'Oqre pe rqv orj[qoq rtlrv pori.lv. Oo np€ner vo rovt-
oOei 6ptr-rg 6rr ro onoreA€o;roro ourd eivor o!€o ror
efvor 6yvr.r.roro ro rord n6oo o oeplop6g rurv ooOe-
vdrv ourd-lv Xrrtpig Tl-l yro peydAo Xpovrr<6 5rdor4po
pnopei vo €1er 5ro<poperrrcrl en(5pooq.

Telrr<6 6e(ope 6rr oe pro opd5o ooOevd_rv pe XAI-I
11 peroBoA(;rov Xpovrr<ti-rv edoeov rqg ovonvoflg
(ouXv6rqro qvonvoLbv r<or V, oro0ep6) rord rq 6rdp-
K€ro pnxovtKo6 oepropori €Xer oqpovrrr<( eni,5pooq orrg
;rqXovrr€g l5r6rqreg rou ovcrrlv€uorrro0 ouor(porog,
orqv ovroAAoyq ru.lv oepfu-rv Kqt ornv oqloduvol.rxq

rordoroo4. H oU[non ruJV €torv€uortrtirv pori-rv ou-
vo5eUeror on6 orl(qoq rutv ovrrclrdo€u;V rlov o€po-
yutyrirv, eAdrrooq rns ovol.lotoy€verog rou nve0povo,
roA0reprl o(uy6vrrto4 rou qprrlptoKod orl.rorog Kqt rtr.rv
rortfuv Kqr BeAriu-roq rrlg xop5ror(g trerroupyiog. Aurd
ro oO€An nr0ov6roro npo€pXovror on6 rqv oqpq-
vrxq eAdrroorl rou Bo0pori rqg 5uvo;ur<qg unepSrd-
roons p€ rqv o6(qoq rou T.. Aei(ope eniorlg 6rr pe pio
p6vo p&pqoq rou Vtr efvor 5uvqr6 vo rpononorq-
ooup€ rS ovofiv€uolK€g nopop€rouS (Vr" Ti, Trnr) r<or

vo enrr6Xoul.re rov enr0upqr6 Bo0p6 5uvo1ru<r1g unep-
Srdrooqg. llporeivoutrle 6rr or ooOevefg pe XAI-1 r<ord
rq Srdprero etreyX6pevqg prqXovrrcqg unoorqprl4g rqg
ovonvoqg 0o np€ner vo oep(ovror pe uq;rlA€S po€S
r<or 6oo ro 5uvor6 ou[qp€vo T.. H npooO(r<q reAoer-
onveuorrrqg no0oqg 6ev €Xer, routrdXrorov dpeoo,
oqpovrxd onorel€oporo orqv ovroAloy( ruJV o€-
piur-rv, ev6 ouyXp6vu.rg pr€<ru.r rqg eAdrruroqg rou T,
enou(dver rq 5uvoprrq unep6rdroorl ror enrlped(er
opvrlrxd rrlv rorxrl o(uy6vuror1.
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Effect of inspiration-expiration on mechanically ventilated
patients with chronic obstructive pulmonary disease (COPD)
and dytnamic hyperdilation

D. GEORGOPOULOS, I- MITROUSI(A, I(. MARI(OPOULOU, D. PATAKAS

SUMMARY
It is known that mechanically ventilated patients with COPD present dynamic hyperdila-

tion and positive endogen end-expiratory pressure (pEEpi). The expiratory time (T.)is a crit_
ical parameter as to the rate of dynamic hyperdilation and the extent of PEEpi. The alteration
of Tg in patients with dynamic hyperdilation, changes the lung volumes at which the patients
is ventilated with results that have not been studied sufficiently.

The purpose of this study was the effect of inspiration-expiration on patients with COPD
and dynamicalhyperdilation during a mechanical controlled ventilation with stable inspiratory
flow (V). The V were altered in 7 patients but the tidal volume and the totat time of breath did
not change. The patients were studied in 3 V, with or with no end-inspiratory plateau (EIp,
10% of Tror)._So each patient was studied in 6 different TE (80%, 7S%,70;/o,670/":6s% andSTo/o
of Tror)' At the same time the lung volumes, the airflowi, the airway pressures, the index of
oxygenation and the dead space were measured. The maximum (Rmax) and the minimum
inspiratory resistances (Rmin), their difference (DR, inhomogeneity index) and the alveotar
pressure were evaluated by the forced airway obstruction method. Right-heart catheteriza-
tion was performed in 5 patients and the hemodynamic parameters were measured. The
increase of V was followed by significant decrease of PEEPi, end-expiratory tidat value over
the static FRC (Vtr)and the DR and by increase of airway resistances (Rmin), stroke volume
and oxygenation of arterial (PaOr)and mixed venous blood (PVOr). The addition of end-inspir-
atory plateau (ElP) caused aggravation of Vtr and pEEpi and deuease of pVO, (p < 0.05). ln low
V, the EIP caused a considerable increase of PaO, and alveolar ventitation. li was found that
the alteration of inspiration-expiration in mechanical ventitated patients causes significant
changes in the mechanics of the respiratory system, gaseous exchanges and hemodynamical
condition. The increase of T. reduces the dynamic hyperditation, causing decrease of the dan -
gers by barotrauma and hemodynamic instability while it improves the gaseous exhanges
and the tissue oxyganation,

PNEUMON (1993)303-313

lntroduction

It is known that patients with COpD often do not
achieve the static balance volume of respiratory sys-
tem functional residual capacity (FRC) because the ex-
piration time is not enoughl-3. This is due to relatively

decreased expiratory flows because of increased com-
pliance of the respiratory system, maximum airway
resistance or high need for ventilationa. So the static

Key Words: Airflow, gaseous exchanges, positive endogen end-
expiratory pressure, hemodynamic, flow resistances
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pressures on alveoli are positive at the end of expira-
tion, a phenomenon that is referred as positive endog-
en end-expiratory pressure (PEEP|)1'a-6. The existence
of PEEP| is a frequent finding in mechanically ventilated
patients with COPD because of the additional resist-
ance of endotracheal tube and ventilator tubesT. The
PEEPi, in mechanically ventilated patients with COPD

seriously affects the hemodymamic condition, the dan-
ger of barotrauma and the increase of effort of breathing.

The expiratory time (Tr) is a critical parameter for
the size of PEEP| and thus for the rate of dynamic
hyperdilationas. Applied techniques, during mechanical

ventilation aimed at the increasing T* should reduce
PEEP| and decrease the danger of the above complica-
tionss. Although there are studies suggesting that the
increase.of T,, which is succeeded by reduction of the
ratio Ti,/Tro., that is the active time, in mechanically
ventilated patients with airway obstruction could be

usefuls'e, detailed analysis of this effect on the me-
chanics of the respiratory system, gaseous exchange
and hemodynamic condition has not been carried out.

Moveover the effect of an end-inspiratory plateau,

which significantly influences Tu is not known in these
parameters. The change of T, via the change of an

inspiratory flow and the existence or not of end-in-
spiratory plateau can alter the lung volumes at which
the patient is ventilated, and the distribution of ventila-
tion with results that have not yet been researched

sufficiently.
Therefore the purpose of this study is the effect of

alterations of inspiratory flows and of end-inspiratory
plateau on the mechanics of the respiratory system,
gaseous exchange and dynamic hyperdilation during

mechanically controlled ventilation.

Methods

Seven patients with severe COPD were studied,
who needed mechanical ventilation for the treatment
of acute respiratory failure because of exacerbation of
chronic airway obstruction. The patients were studied
in supine position when they were clinicaly stable. Tu-
bage with stomatotracheal tubes 8.5 mm diameter and

mechanical ventilation by a constant volume ventilator
(Siemens 900C) by mechanical support 1O0% SIMV

was perforrned in all patients. The ventilator had been

adjusted to give a definite tidal volume (Vr) with stable

flow (V) of square bollowy shape in relation to the
time.

The minute ventilation had been regulated for a

normal pH value. The patient's characteristics and the
ventilator stables are shown in table 1.

The inspiratory and expiratory flows were meas-
ured by a heated pulmotochograph (Fleisch no. 2), po-
sitioned between endotracheal tube and Y connector
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Table 1. PATIENTS' CHARACTERISTICS AND RESPIRATORY

STABLES-

Age
(years)

Sex V, Tro, MV
(ml) (sec) (l,tmin)

F,a,
(%)

2G
5A

oo
+J

597 3.63
+23 +0.06

9.89 0.41
+O.4 +0.03

Mid values t SE. t: females, A: males, Vr: tidal volume, Tror:

total time of respiration, MV: minute ventilation, F,Or: fave-
olus concentration of inspiratory Or-

with the ventilator. The airway pressure was measured

by a manometer between pulmotachograph and en-
dotracheal tube. The expiratory volumes were meas-
ured by a fluid spiromeer 8L (Godart), that was posi-

tioned at the expiratory wicket of ventilator.
The dynamic hyperdilation rate was estimated by

the total expiratory volume (Vtot) from end-inspiratory
position during apnea which lasted for a period of time
(about 6O sec) so that the patient could achieve static

FRC3'8. The static FRC was the tidal volume, the expir-
atory flow stopped at the difference between Vtot
and V, (Vtr) is the tidal voiume over static FRC at the

end of positive expiration, representing the dynamical

hyperdilation rate3 8. The airways were also obstructed

using the right switch of ventilator at the end of inspi-

ration. lmmediately the airway pressure (Figure 1) fell

below maximum value (Ppk) to a minimum (P,) and

then it was gradually stabilized at an even lower value

(Pp).Pp respresents the static pressure of respiratory

system at the end of inspiration due to the elastance

of system of specific volume6. During obstruction (< 4
sec), the falling pressure, due to loss of volume be-
cause of the continuous gaseous exchange (because

Vcor/vo, < 1) had to be insignificantlo. Finally the

airways were obstructed at the end of regular expira-
tion (Figure 1)- ln that case, pressure was positive and

reflected the static pressure of system at the end of
expiration (PEEPi)6. PEEPi corresponded to Vtr3.

The static elastance of the system at the end of
inspiration (Est, rs), corrected for the tubes elastance

of ventilator, was estimated according to the equation:

Est. rs : (Pp - PEEP|)/(Vr - O.7xPP)

The total inspiratory resistances of the respiratory

system were measured by the forced airway obstruc-
tion method at the end of inspirationT'lr and were
divided into Rmax (maximum) and Rmin (minimum)' Rmin

represent the real airway resistancell and were esti-
mated by the equation:

Rmin-(Ppk-P1)/V
V is the stable inspiratory flow. The Rmax were

evaluated according to the equation:
Rmax -(Ppk-PPI/V.

The Rmin reflect resistance with respiratory fre-
quency that approaches infinity, while the Rmax reflect
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Flow
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0

Figure 1. Contemporary record of airflow and airway pressure during airway obstruction at the end of inspiration and expiration. V:

stable inspiratory flow. Ppk, P,, Pp: airway resistances at the end of inspiration with or without airflow. PEEPi: endogen positive end-
expiratory pressure, measuring during airway obstruction at the end of expiration.
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resistances with respiratory frequency which approaches
zero1l. Rmin and Rmax were adjusted for endotracheal
tube resistanceT and for demonded time so that the
valve of the ventilator woutd close the airway com-
pletely at the end of inspirationl2. This happens be-
cause the ventilator valve needs a specific time to
close at the end of inspiration, during which there is an

hspiratory flow resulting in the increase of lung volume
by a small DV. So the real value of resistances (Rr) is
given by the equation:

Rr:R+(AVxEst,r'slV)
R is the measured value of resistances (Rmax or

Rmin) and V is the stable inspiratory flow. For the
Siemens 9O0C ventilator, it has been shownl2 that the
correlation DV and V is represented by the equation:

AV + O.O18 x V + O.O0O01 x V2

The difference Rmax-Rmin (DR) was also calculat-
ed which represents the dependance of resistances on

frequency and is considered as a lung inhomogeneity
index and tissue elastance index11.

The correlation between dead space (Vo) and V,
was estimated by Bohr equation. V, has been refomed
for the dead space of pulmotachograph (70 ml) and

the ventilation which is lost in ventilator tubes accord-
ing to the equation3

Voc/Yrc: (VD-7O-O.7 xPpk)/lVr-0.7 x Ppk)
A right heart catheterization was performed in 5 to

7 patients, using a three way catheter (7 Fr) which
was directed by hematic flow. The catheter passed

via medial jugular vein. At the same time, the arteria
radialis was catheterized for the measurement of arte-
rial pressure. All hemodynamics were measured with
report pressure (zero), the height of medial axillary line.

The pressures were measured at the end of expiration.
The minute blood volume (CO) was measurd by the
thermodiluting method.

The known equations were used in order to esti-
mate the consumption O, (VOr), the concentration O,
of arterial (CaOr) and mixed venous blood (CvOr). the
systematic (SVR) and puknonary vessel resistances (PVR),

the transport O, (DOr), the cardiac index (Cl), the stroke
volume index (SVl). systolic work of right (RVSW) and

left (LVSW) ventriacle and venous blood admixture
(Os/O,).

When patients were hemodynamically constant. V
as altered by changing the inspiration time. Each patient

was studied in three inspiratory times (Ti) 2O%, 25Vo

and 33% of total inspiration time (Tror). Measurements
were performed with and with out addition of end-
inspiratory plateau (10% of Tror) at each inspiratory

flow. So each patient was studied in 6 different expir-
atory times (9}ok, 75o/o, 7Oo/o, 67Vo, 65% and 57o/o of
Tror). All changes were accomplished accidentally. The
measurements were performed 30 min after every
change of inspiration - expiration.

Considering that volume alteration of the respiratory
system, during a passive expiration, is represented by
first rate index equationla, the time stable was esti-

345
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mated by the equation:
Vt:Voxe-1/r

Vt is the tidal volume over static FRC in t time from
the beginning of expiration, Vo the tidal volume over
FRC at the end of inspiration and e is the neperios
logarithm. T (sec) is the product R x Cst, rs, that R and
Cst, rs are resistance and compliance of the respiratory
system respectively. T represents the period of time
that the respiratory system needs to achieve the bal-
ance volume (FRC) during passive expiration. For our
study the equation was altered to:

Vtr-Vrorxe-rE/r.
Furthermore, when the patients were ventilated by

Ti 2OVo of T-o, and end-inspiratory 1Oo/o of Tro. (the
choice of time phases was accidental),, was estimat-
ed for the values Vtr and Vro, which were observed
at the specific time phases. By the assumption that . is

indepedent of time phases, Vtr was evaluated for all
the time phases of study and was compared by ana-
tysing the variability of two roads (ANOVA 2), fol-
Iowed by Tukey's test if F value was significant statis-
tically (P < 0.O5). The correlation between calculated
Vtr and real Vtr was checked by the least squares
method.
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Results

All patients presented dynamic hyperdilation and PEEPi

despite the inspiration-expiration. The relationship be-
tween Vtr and PEEP| with V is shown in figure 2. As it
was expected, at each decrease of T., Vtr and PEEPi

were increased despite the cause which was a reduc-
tion of inspiratory flows or addition of end-inspiratory
plateau. ln relation to T, 8oo/o of Tro, $i 2oolo. Tn O%

of Tro-, Ti/Tror O.2), Ytr and PEEPi were increased by
73o/o and 477o respectively when T, was reduced to
57o/o of Tror (Ti 337o, TI-i 1O% of Tro' TilTror 0-43).

Table 2. TIME STABLE OF RESPIRATORY SYSTEM (T) AND R

VALUE OF INDEX EOUATION DURING PASSIVE EXPI_
RATION.

Patient

1

2
J

4
5
6
l

2.5
3.9
2.1

2.2
3.5
2.9
1.8

o.o90
o.97
0.93
0.99
0.98
0.94
0.97

1,000

*#
T

I

I

*+#

I

.ttt

1 .01 0.78 0.59

800

600

200
1 .01 0.78 0.59

Mid stable inspiratory flow

Figure 2. PEEPi and tidal volume over the static FRC at the end of expiration (Vtr) in relation to the stable inspiratory flow. Closed
squares and adjoining line: Without end-insplratory plateau. Opened squares and discontinued line: with end-inspiratory plateau 1Oolo

of Tro-.
. Significant difference statistically by mid stable inspiratory flow 1.O1 l/sec under the same conditions of end-inspiratory plateau (Oolo

or 1oo/o of Tror).
. Significant difference statistically by mid stable inspiratory flow O.7B l/sec under the same conditions of end-inspiratory plateau.
+ Significant difference statistically by the respective mid stable inspiratory flow with no addition of end-inspiratory plateau.
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The volume decrease, during passive expiration, fol-
lowed first rate index equations in all patients (Table 2).
The relationship of Vtr, which was estimated by only
one measurement (time phases Ti 2Oo/o, TI-l 1O7o), with
the equivalent observed values in different time phases
of respiration is shown in figure 3. The correlation was
significant statistically k : O.93, y = O.77 xX + 98.5)
despite the fact that a slight deviation was observed in

high values of Vtr.
The alterations of resistances of respiratory system

and DR in relation to V and the existence Tfl or not are
shown in figure 4. Rmax were not influenced signifi-
cantly by the flows. On the contrary, Rmin were in-
creased and DR reduced significantly by V increase.
The addition Tn did not significantly affect either the
resistances or DR. Ppk was the only mechanical pa-
rameter of the respiratory system which was influ-
enced significantly by V (Table 3).

The effect of inspiration-expiration on the parame-
ters of gaseous exchanges and the hemodymamic sit-
uation are shown in flgure 5-7 and table 4. The in-
crease of inspiratory flows was followed by significant
rise of PaO, without the addition Tl-1. The pulmonary
oxygenation index (PaOrlPoOr) was incrased and the
admixture of venous blood (Or/O.) was decreased by
V increase but these alterations cannot be appreciated
statistically. ln each inspiratory flow, the addition of Tl-l
caused a small increase of oxygenation and reduction
of venous admixture but these changes are also not
significant statistically.

1,000

Real Vtr (ml)

Figure 3. Correlation between calculated and real tidal volume
over the static FRC at the end of expiration in different time
phases of respiration. Adjoining line: Line of absolute similarity.
Brocken line: Calculated line by the method of mhimun squares
(y=ax+b).
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Table 3. EFFECT OF STABLE INSPIRATORY FLOW AND END-
INSPIRATORY PLATEAU ON THE MECHANICAL CHAR_
ACTERSTICS OF RESPIRATORY SYSTEM

With no plateau With plateau

Ti/r ror o.2o
v 1.01

I 0.07
Ppk 40.0

t b.b

Pr 25.6
! 4.1 r 3.5

Pp 21.3
t 3.6

Est, rs 21.1
t 3.8

o.25 0.33
0.78 0.59

r 0.05 t 0.04
36.4 - 32] ..
t 5.1 t 4.2

26.0 26.6
r 3.6 x 4.3
21.4 22.4

1 3.0 I 3.3

19.9 19.3
r 2.9 t 3.1

0.30 0.35 0.43
1.01 0.78 0.59

I 0.07 t 0.05 0.04
40.3 37 .3 r 33.5 , -

i 5.3 I 5.6 t 4.1

26.3 26.5 28.3
r 4.3 r 4.5
22.7 23.0 24.O

1 3.8 t 3.6 t 3.8

21.O 19.3 18.0
t 3.6 t 3.9 t 3.1

Mid values + SE. Ti/Tror: active respiration time. V: stable in-
spiratory flow (1/sec). Ppk, P,, Pp: dynamic and static airway
pressures (cmHrO). Est, rs: static elastance of resplratory systm
at the end of inspiration (cmHro/l).
- Statistically significant difference at mid inspiratory flow 1.01
l/sec under the same conditions of end-inspiratory plateau.
+ Statistically significant difference at mid inspiratory flow O.7B

l/sec under the same conditions of end-inspiratory plateau.

Table 4. EFFECT OF STABLE INSPIRATORY FLOW AND END-
INSPIRATOBY PLATEAU ON HEMODYNAMIC PA-
RAMETERS (5 PATIENTS).

With no plateau With plateau

c

E
6)

o:o
G() 500

ri/Trcr 0.20 0.25 0.33 0.30 0.35 0.43
v 1.01 0.78 0.59 1.01 0.78 0.59

r 0.07 r 0.05 r 0.04 r 0.07 r 0.05 r 0.04
MAP 84.8 92.8 89.0 83.7 79.9 87.9

! 5.4 r 5.9 ! 4.1 t 5.5 ! 2.6 t 5.6

cvP 12.4 1 s.l 12.1 12.5 12.7 14.1

i 1.5 x 1.7 t 1.0 r 1.6 t 1.4 t 0.8

Pcwp 12.4 14.O 12.9 14.3 13.4 13.6
t 2.2 t 2.2 r 1.8 t 2.1 1 1.8 t 1.7

cr 2.4 2.5 2.4 2.s 2.2 2.2
! O,2 ! 0.2 t 0.3 t O.2 x 0.2 + 0.2

svRl 2362 2682 2831 2724 2637 2687
1460 1403 1520 1507 r335 !421

PVRI 507 473 575 459 435 505
r115 !14 t99 !125 t82 t112

LVSW| 27.5 28.3 25.8 24.5 22.6 23.1
t 3.0 t 2.7 ! 2.4 t 2.3 t 2.5 r 1.5

RVSWT 6.1 5.5 5.4 4.7 3.9 4.0
t 1.6 t 1.0 t 1.1 t 1.1 t 1.0 11.0

DO, 725 74O 679 690 658 659
t95 t83 !72 t97 r95 t16

VO, 185197 186 201
!22 t23 t14

189 207
t15 x21 r17

Mid values t SE. Ti,/Tror: active time. MAP, CVP. Pcwp: mid
arterial central venous and wedge pressure respectively (cmHg).

Cl: kardial index (l/min/m1. SVRI, PVRI: index of systematic
and pulmonary vessel resistances respectively (dynxsxcm-5/
m'z). LVSWI, RVSWL systolic work index of left and right
ventricle, respectively (gxm/m2). D.Or: transport O, (mllmin).
V: consumption O, (ml,/min).
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Figure 4. Resistances (Rmax and Rmin) and DR (Rmax-Rmin) in relation to the stable inspiratory flow. Symbols as figure 2.
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The alveolar ventilation (PaCO, Vrc) was not in-
fluenced significantly by V. On the contrary, the addi-
tion of T[1 caused significant reduction of PaCO, and

Voc. PvO, was increased considerably by V increase,
while the addition T[l caused decrease of its value
which was important statistically only at higher V. lt is

important to report the significant reduction of stroke
volume index of the remaining parametrs, when V was
decreased by a parallel, but not statistically significant
reduction in cardiac index.

Discussion

A group of patients with severe COPD was stud-
ied. lndeed, the respiratory system did not reach the
static balance volume in all patients at the end of
expiration despite the time phases of breathing. The
consequence was the existence of PEEP| and air trap-
ping. whose width was 2.1 to 22.6 cm HrO and 223
to 1150 ml respectively in Ti 250/o and Tn 10% of Trn,
during time phases that the patients are ventilated in a
ventilator. The airway resistances (Rmin and Rmax)
were about fivefold the observed ones in comparable
inspiratory flows at the same time phases in uncon-
cious and anesthetized normal individualsls. The elastance
of respiratory system was slightly increased in accord-
ance to normal individualsls probably because of hy-

perdilation3.
Similar mechanical characteristics of the respiratory

system have been reported in patients with COPD

during mechanical ventilation by others3'.t'16'11 , suggest-
ing that the studied group of patients with COPD is

typical and is often found at intensive units of treat-
ment.

As it was expected Vtr and PEEPi were influenced

significantly by Tr. ln each reduction of T* a respective
increase of Vtr and PEEP| was observed. lt has been
proved that the dynamic hyperdilation rate can be an-
ticipated relatively accurately it Vror is measured only

once. So it is possible, for the respiratory parameters
to be changed in the ventilator by a simple and fast
measurement in order to achieve the desirable rate of
dynamic hyperdilation. Relative findings have been re-
ported by Tuxen and Lane8. Anyway, this analysis pre-
supposes stable compliance and airway resistance dur-
ing passive expiration that is not always effective in

patients with COPD3. Probably a slight deviation. which
was noticed between measured and expected Vtr, is

due to this, especially at high volumes. The Static
elastance of the respiratory system at the end of in-
spiration was found stable and independent of the in-
spiratory flows and the end-inspiratory plateau. This

indicates that the curre volume-pressure of the respi-
ratory system is linear at end-inspiratory volumes in

the checked group of patients and is not influenced

B
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significantly by the observed changes of dynamic hy-
perdilation. The same findings are reported by Geor-
gopoulos et al3 and Rossi et al7 in a similar group of
patiens.

On the contrary Connors et ale support that the
increase of inspiratory flows is followed by considera-
ble reduction of elastance, measured in end-inspiratory
volumes. However in Connors et al studye on the es-
timation of elastance, PEEP| was not considered which
is mainly found in mechanically ventilated patients with
COPD. lndeed if the end-inspiratory elastance is not
corrected for PEEP|, there is a decrease in its value,
parallel to a reduction of dynamic hyperdilation and
PEEP|. ln our study the incorrigible Est, rs was de-
creased by 25o/o when the flows were increased by Ti
change of 33o/o to 2Oo/o of f .

It is known that the difference Ppk-P, reflects pres-
sure fall due to the airflow via the airwayl1. Therefore,
Rmin represent airway resistances with no participation
of resistances due to thoracic wall or lung tissues. This
is effective even in conditions of significant lung inho-
mogeneity as Ludwing et all18, showed in dog lungs
without thoracic wall. So the increased Rmin, which
were observed in our study due to airway resistances,
are findings absolutely conventional to pathophysiology
of COPD. ln normal peoplers and animalsl2, Rmin are
increased linearly by V increase according to Rohrer's
equationls

Rmin=K,+KrxV
K, and K, are stable. On the contrary in patients

with ARDS, Rmin do not depend on V because a

significant part of resistance may be positioned at re-
gional segments of lung and so the relationship cannot
be described using the stable K, which refers to central
airways2o. Under those conditions Rmin change in pa-
tients with COPD as in normal people: they increase
with the V rise. However, we did not try to describe
the relationship between Rmin and V using the Rohner
equation for two reasons: 1) we measured resistances
in only three different flows, a fact that makes diffucult
the positioning of respective values on a linear equation
and 2) in each V, the lung volume was altered because
the patients had dynamic hyperdilation which, as we
proved, depends directly on Tr. So in each V Rmin
corresponded to a different lung volume which influ-
enced their values indepedentlyl5.

According to the analysis of Bates et a|l1, DR is due
to the tissues elastic behaviour and the lung inhomo-
geneity because there are regions with different time
stables. ln patients with COPD the lung inhomogeneity
will have to contribute to this difference significantly.

lndeed, DR is about 4-5 times smaller than the DR

we observed in our study in relation to normal and in

comparative inspiratory f|ows15.1621. Probably the high-
est value in patients with COPD is due to the lung

309

tissue inhomogeneity. The observed DR agrees with
previous studies in a similar group of patients3.7.r6.

The model of Bates et alll foresees that DR is
increased parallei to the decrease of inspiratory flows.
lndeed it was been proved that this happens to nor-
mals as well as to patients. Our study showed that
patients with COPD also behave in a way which agrees
with the Bates et al modelll. DR was increased after
the flow had been decreased by a change of inspira-
tory times of 2Oo/o to 33%. The participation of lung
inhomogeneity in this change is diffucult to explain by
this study.

However, indirect indications support that the DR

increase by V decrease is due to the increase of lung

inhmogeneity in part. We observed that the rnaxirnum
value of PaO, and PaOr/PoO.- and the minimum venous
admixture were measured in the highest inspiratory
flows. Similar findings have been reported by Connors
et ale, Tuxen and Lane8. The PaO, increase was not
followed by increase of aiveolar ventilation because a

parallel increase of PaOrlPoO, was observed while the
dead space and PaCO, remained relatively stable. There-
fore the improvement of oxygenetion must be due to
an improvement of V/O disturbances, decrease of blood
shunt from right to left and the significant increase of
PVOr. Which of these mechanisms is the dominant, is

not known.
Connors et als suggested that in patients with COPD

dynamic hyperdilation is followed by relativelly higher
hyperdilation and hypoventilation of lung segments with
high time stable (slow segments) in relation to those
with low time stable (quick segments). The increase of
T, with the rise of inspiratory flows resulting in de-
crease of dynamic hyperdilation of slow segmets and

redistribution of ventilation of hyperventilated quick seg-
ments to hypoventilated slow ones resulting in the
improvement of the relationship V/O. tre PaO, and
Par/PoO, increase and the reduction of venous admix-
ture which were observed in our study, support this
hypothesis.

The reduction of dynamic hyperdilation and PEEP|

with the T, increase had remarkable results on patient's
hemodynamic condition. lndeed, significant decrease of
stroke volume index was obserred in low inspiratory
flows and especially after T[1 addition. Several mech-
anisms have been suggested in order to explaln the
decrease of Stroke volume when the dynamic hyper-
dilation rate is increased, such as the reduction of ve-
nous return, the increase of right afterload, the de-
crease of left ventricle compliance and the reduction of
myocardium contractility22-26. ln our study the maxi-
mum changes of PEEPi mid value was about 5 cmHrO.
Dhainaut et al22 suggest that such small increases (<

10 cmH2O) can cause fall of cardiac output and stroke
volume mainly because of the decrease of venous
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The other mechanisms contribute when greater al-

teration of PEEPi are made. lt was shown that the right
afterload did not change significantly with the altera-
tions of dynamic hyperdilation because PVR remained

...--E-.._a""'-- I """"p
ill_I

l
+t

60

55

I
E
tr=50
o

1.01 0.78 0.59 't "01 0.78 0.59
Mid stable inspiratory flow

Figure 5. PaO, and PaCO, in relation to the stable inspiratory flow. Symbols just as a figure 2.
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stable. The consequence of this must be the mainte-
nance of interventricuar septum at stable position and

no alteration of left compliance22. Finally, the small de-
crease of systolic work of left and right ventricle, which
was observed, is probably due to the reduction of
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Symbols just as in figure 2.

stroke volume because of decrease of right preload
and not of contractility change. Our results proved that
stroke volume reduction is mainly due to decrease of
venous return because of increase of pleural pressures.

A special reference must be made to the observed
changes of PVOr. ln each increase of T. despite the
cause which was the reduction of TII or the increase
of V, an increase of PVO2 was observed. Pv-O, is a
good index which reflects the tissue oxygenation and
depends on many factors such as the content in O, of
arterial blood, the cardiac output and VO227. Our study
proved that the improvement of tissue oxygenation,
after Tu increase, is mainly due to the significant in-
crease of stroke volume.

It has been suggested2s.2e that patients with high
airway resistances should be ventilated by low inspir-
atory flows in order to reduce the maximum airway
pressures and so complications such as barotrauma and
hemodynamic instability may be avoided. lt has been
clearly shown that the maximum airway pressure (Ppk)
does not reffect the alveolar pressure and the dynam-
ical hyperdilation rate, the critical parameters for the
mentioned complications. lndeed Ppk was reduced sig-
nificantly when V were decreased, while at the same
time, PEEP| and Vtr were remarkably increased by par-
allel reduction of stroke volume and PVOr. Therefore,
Ppk is an unreliable index, concerming the evalution of
pulmonary hyperdilation and alveolar pressure. lt is be-
liered that the dynamical hyperdilation rate must be
estimated either directly by Vtr measurement or indi-
rectly by the modern measurment of PEEPi and Pp.

The Tfl addition is an acceptable action during me-
chanical rentilatlon. lt is believed that the end-inspira-
tory plateau (Tl-1) contributes to better oxygenation of
blood and to reduction of nricroatelectasises especially
on the gravity, dependant, iung segmentso. lndeed, this
happens in patients with serious oxygenation disorders
and significant decrease of pulmonary volumes be-
cause of increased elastance (ARDS)3o. On the contra-
ry patients with COPD usually do not have oxygena-
tion problem and the lung volumes are probably big
because of dynamic hypedilation3. Therefore, Tl-l addi-
tion could not be useful in a group of patients with
airway obstruction. lndeed, it was proved that Tl-l ad-
dition is not followed by remarkable improvement clin-
ically in gaseous exhange while on the other hand it
causes aggrarvation of dynamic hyperdilation, decrease
of tissues oxygenation and relative hemodynamic in-
stability.

The improvement of gaseous exchanges, which was
observed after the addition of plateau in low flows,
disappeared by flows increase. However it must be
emphasized that the results are acute and it is un-
known if these patients' ventilation, with no T[i for a
long time, could have a different effect.

Finally it was proved that in a group of patients
with COPD the alteration of inspiration-expiration, (res-
pirations frequency and V, stable) during mechanical
ventilation, affects significantly the mechanical charac-
teristics of the respiratory system, the gaseous ex-
change and the hemodynamic condition. The increase
of inspiratory flows is followed by rise of airway re-
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sistances, decrease of lung inhomogenity, better oxy-
genation of arterial blood and tissues and improvement
of cardiac function. These benefits derived by the sig-
nificant reduction of dynamical hyperdilation rate after
Tu incrase. lt was also shown that the respiratory pa-
rameters (V' Ti, Tro.), may be changed by only one
measurement of Vtr and the desirable rate of dynam-
ical hyperdilation achieved.

It is suggested that patients with COPD must be
vertilated by high flows and as much as possible in-
creased T, during controlled mechanical ventilation. The
addition of an end-inspiratory plateau does not have,
as best directly, significant results on gaseous exchange,
while at the same time it increases the dynamic hy-
perdylation via T, reduction and negatively influences
the tissue oxygenation.
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Xp6vro un6Xpurpq or6qponevxq ovorpio 5) unep-.8q K,\rvrr<i1 Noooropeiou Nooqlrdrov Od.rpor<oq A0qv6v
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Errovo 1.

315

onAnvrop6S.
4. K(:poor1 rlnorog (otrr<ootrrop6q)
5. Nooqporo KoAloy6vou (epu0r1por65r1g trrl<oS)

Aroyvtrrorlrf npooniAoon

1. KArvrr<q e(€rooq: iSro euprlprorq p€ rrls eroodou.
2. Ro Orirpor<og: i5to erK6vq p€ rng ercroyu_ry(g
3. Brorpio puelo0: opvqrrr<r;

MlueA6ypoppq. nqporrlp€(ror rurropoBpf0ero oro
pu€IK6 rqpooK€udoporo. 'OAeg or oerp6g nopori-
o€S o€ 6Aq rq ordSro r-,-rpiiuovoqg. H Aeur<( oerpd
nopouod(er eAoqpd pelup€vq ovri5poorl.'Aruno
rdrropo 5e noporqprlOqr<ov.

4. KoAAr€py€to nruEAuJV yro rorvotig r<6rroug (-) qp-
vqrrr<(. IiSqpog opotl 8O grlmt Vidal. Wright (-).

5. Enov6Aqqq qnorxof el€yXou r<.q.

6. Scanning rlnoro5: opvqrrr<6 (6pro onAqv65 euoto-
Aoyrr<d).

7, KoAAoyovx6g EAeyXog opvqrrr6g Ra test, CRp.
rUrropo Arir<ou, ovrrnuprlvrr<d ovrrotirporo, qvo-
ooqAer<rpoQ6prloq Aeur<u.rprdrov: r<.e.

O ooOevqg A6ytrr r4g Aeuronevioq r<oi\tie0qr<e trre
ovrrBrorlr6 eup€trlg edo;rorog ror Sror6nqre 6or<rpo-
orx6 11 RMP yro 15 r1p€peg, ev6 ouv€Xroe rq Oepo-
neio pe ro un6Aornq O6pUqKo. H v€o yevl<( oiporog
per6 15 qp€peg €5er[e BeAritrton rng orporoAoyrr<q5
ex6vog. Aeur<d 2.400 (l-loA. 670/o l1wo. 2o/o, AepO.
30%). 'Eyrvov enoverAAqp€veg perp4oerg ovd eB5op6-
5o pe ouveXq Betrrirr-roq rqg olporoAoyrr<r1g err<6vog, q

onofo p€oo oe 56o pqveg onororocrrdOqr<e nA(pL,tg.
Aeur<d TOOO (l-lotrup. 67 /Hwo. 2/ Aepq. 3Ook).

Euzfrnon

Or orporoAoyrr<€g 5roropoX€g nou nporoi\ei q pr-
Qopnrr<ivq eivor: Ieuronevio, OpoprBoneviq ( <or ro
56o po(i. pre q Xurpig noperipol.

Eniorlg, €Xouv neprypoe€i, orpotrurx( ovorpfo r<or

quorvo<prAfo2,3. H leuronevio r<or q 0popBoneviq ou-
v(Ou.rg epQov(ovror xord rq 5roreropp6vq Oeponeio
pe RMP oAAd €Xouv neprypoqei ror rord rrlv r<oOr1;re-
prv( Xop(yqoq, r5roirepo ov ouv€Xtorei q 0eponeio,
perd on6 npoooprvq Sroron(a,s.

O pqXovlclp6g ilou rpoKoAei rq leuKoneviq e(vor
dyvoorog. 'EXouv evolonorq0ei ovoooAoyr<oi Kqr ro-
(rr<oi nop6yoVr€go.z.s.

'EXer neprypoQe[ ovooor<orooro,\lrq 6p6or1 rqg
RMP in vitro, 6nu.rg ;refrr.roq rng npurroyevoUg nopo-
yuJyRS ovrrocr.rpdrutv orq epuOpd orpooeorplo npo-
Bdrou ror pefu-roq rrls qvopvrlorrr<qg ondvrnons o€
epB6Aro r<ord rqg salmonella typhie. Meprr<oi epeuvqr€g
roXup(ovro 6rr q RMP qrBA0vel rnv KurroptKrl ovo-
oio, pe nrulX( ondvrqnrl orrl OuroqtpoouyxoAAqrivq
in vitrolo. Aev €1el ovororvcr-r0<i v6oqorl on6 r4v nl-
Oovq ourq ovoooKoroorolq, un6 rn popen ou(qp€-

T

Err6vo 2.
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vnq €uoroenoiqs o€ dAAeg Aorpdr[erg d ovrr<ov6rr1ro
(ooqg rqg TBC (Farr Kor ouv. 1982). ItipQtrtvo p€ rov
Humber Kor ouv.11 un6pXer pro etr6rrtr.toq rou ouvoAt-
r<o6 oprO;ro0 rtlv Aeurorurrdpu.lv t<ot pio o6lqoq rov
T AepQor<urrdpu;v oe ooOeveiS nou noilcvouv RMP.

Aeuxoxurrdpuoq 6Xer enioqg ovsrotvulOef ro16 rrl
Oeponeio RMP XulpiS peroBotr€g oro puetr6 rov oorti.tv.
H nqvrurroponev(o ror q Aeur<onevfo qKoAou0oUv

notrtr€g Qop€S rq pr1 ovlSpoorx( popqrl r<eXpoer5o05

Quporfu-roqg, nt0ov6v crov onor€A€opo rns perop€vqg

Spoorrr6rqrq5 ruJV T tre;rQorurrdpu.rv12. Aeuronevio
6Xer Bpe0ei oto 1o/o 6Auv rt.tv ljnulv rr19 quporfur-t-

oqs13.

H Vvd-rlrq rou €rtKpctrei oe oprop€veg peA€reg eivot

6l q leur<ortev(q on6 RMP 5ev €Xer r5rofrepq r<trrvrrr1

oqpooio r<or ouvrl0og qfloKoeforqrot nopd rq ouv€-
Xron rns Oeponeiogla'a'l5.

:riuQuJvo pe dAtreg peA€reg oe peydlq nr6crq rutv
Aeur<tilv, enrpdlAeror q 5lor<on( rou Qop;r6xou Ylo rnv
qnoKqrdoroorl rn5 orporotroytt<(5 etr6vo516'1. Enio4g

unoorqp(erot 611 5ev np€net vo Xopqyq0ei ndAr RMP

perd rqv onorordorooq rng treuroneviog ylo rov riv-
5uvo ooBop6r€pulv 5roropoXtitvs. Edv Oeu-rpq0e[ qno-
poi'rqro ;rerd on6 peYdtro Xpovrr<6 5rdorrltrro vo [o-
vo5oOei ro Qdp;ror<o np€net vo (ertv(oet rove[g o16
prrp€q 56oerg r<oOqpeprvd, rtq ouoieg 0o ou[dver pe

opy6 pu0p65, err6g on6 rqv nepfnrooq rqg OpopBo-
nevrrqg nopQtipos, 6nou 5ev np€net nor€ vo (ovo-
Xopqyq0ei RMP4'5.

O Newman Kot ouv.'7, noperqpqOqr<qv rlo €Ko€-
oqpoop€vq nr6oq rurv Aeurd;v. oe oo0eveiS nou
€norpvov RMP-INH-ETB on'ouroJg nou €notpvov RMP-

lNH, unoO€rovrog €rot 6rr q ETB no(et xdnoto p6lo
ornv €UQdvron rrls Aeuroneviog. Ie ve6reprl pel6rq
pe 23 nepnr6oetg leuronevioSl 14 €nopvov RMP-
INH r<qr 7 RMP-INH-ETB. npdypo nou 5eiXvet 6rt q

ETB 5ev no(er rdnoro ooBop6 p6Ao orq treuronevio,
r<or (ou-rs ro eup(poro rqg petr€rqg rou Newman rot
ouv. vo (rov €vo XopoKrrlptortr6 nou o<Dopd rr1 poti-
pn OuIR, oQori 6Aor or ooOeveig nou peAer(Oqr<ov

noov pq6por.

Irq 5rrq pog nepfnru-roq, Oeu-rpfloo;re 6rr q Aeur<o-

nevfo o<pertr6rqv ornv RMP onor<treiovrog rrlv iSro rr1

v6oo oqv oirto rqg Aeuroneviog, ylori ouv(0utg o'
ourrl rqv nepi'nru.roq q oryoroAoyrr<( 5roropoXn npoU-
ndpXer rqg Oeponefog rot rord rq Srdpretd rrls ono-
roQfororot. Eivor ndpo notr0 o'n6vto vo epQovto0ef
Aeuronev(o e(orriog rrlg v6oou evtfu €Xer opXfoer 11

0eponeiol3'17'12. E(dtrtrou 5ev qrov reXpoer6qg popQn

onou ouvqOurg ;rnope( vq €UQqvto0e( AeuKoneviq. H
PZ 5ev €Xer evoXonorrl0ei p€Xpt onpepo yto Aeurone-
viql8 evd) q INH €Xer lt€v ovqq€p0ei oov ondvto olrto
treuroneviqq xurpis 6utr.ls vo €Xet qvoKotvLJ0ei ropprio

nepinrooq orn prpAroVpoQ(o. H ETB enions onorlei-
oOqre yrori qnorelef onovt6roro o(rto Aeuroneviog.
'Exouv ovoKorvule€i p6vo 3 neptnr6oet51. To dAAo

1NEYMON Teiyog 4o, T1ttos 6oS. Oxtdflpros - AexQtBprog 1993

voory.roro nou ovoQ€povrol orrl 6roqoprr<fl 5rdyvu.rcrrl

en(oqg onortre(oOqrcov pe B6oq rtg nopot<Atvrr€5 e(e-
16oetg.

H onoror6oroon rqg otporoAoytt<(g err6vog perd

rq Sror<onq rqg RMP vop(oupre 6rr enrBeBordlv€l rnv
onoq{ pog.
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Bnxqs pn nqpcryurytKog, epnhpcro, xaropoAn

E. NRNRIORNNOY, K" NANAAONOYNO:, A. NOYNOY, O. BOYAOYPH, I. NANA

loropxo

Arrio erooyrr.ry(g: BqXo5 pn ropoyulyu<6g, epnUpe_
ro, roroBoAri 6uv6;reov, 6runq Ou.rpor<rr<d 6tryq.

[loporioo v6oog: llp6reror yro yuvoir<o SO erdlv,
pr1 ronvforpro. To np6Btrqp6 rqs opX(er npv on6 3
eBSopdSeg;re nuper6 p€Xpr 37.50 C ror BqXo pn flo_
poyrltyrr<6. 'Ercov€ r6te a/a Otfuporo q onoio 66el[e
oooQef5 nveupovrx6g 5rqOqoerg orrg B6oerg dpeo.

'EIoBe eqppoK€urrKn oytlyrt pe rorv( ovrrBiuoq
eni 1Or1pepo. EnerSq q r<Arvrr<( rqg err<6vo 6ev BeArrdr-
verqr xdver rorvoripyro o/o 06por<og q onoio rTopou_
ord(er enrSeivooq on6 rqv npoqyo0p€vn p€ nopouofo
3 (rpr6v) rot,\orrrtirv e(epyoorti_rv orq 6e(r6 Bdoq r<or
nurvutrrrd,lv e<rrrtilv orqv optor€pd. l-ro ro ,\6yo our6
erodyeror oro Nocroropeio.

Aroprr<6 ovopvrlorrr6: Aorpdldrl vooqporo rrls flcn-
5rr<q5 qlrr<iog.

l-1po 3Oeriog r<0orerg oprorepoU pooroU Xurpig r<o_
r<oqOq ororXeio.

l-1po 'l Oeriog yqorpoppoyfq Kor6nrv lqqeog rvdo-
pe0or<ivr1g.

An6 Serio5 veepoArOioorl.
fipo 2eriog yoorpoppoyio r<or6nrv Aflpeu.rq oonr-

pivng.

I-lpo 2pqvou enero6Sro rAAilyyou, epuy€g, €ntyq-
orpoAyio. An6 rov €AeyXo npo€r<urpov ereuArorx€g
oAAord-roerg AMII evdr orqv o/o oropdXou dev unqp-
Xov no0oAoyrr<d eupqporo.

Orr<oyevelor<6 ovoprvqorx6: Or yoveig (ouv Xopiq
r5roirepo npoBA(1roro uyeiog.

Iuv(0ereg r<or rp6nor (tr4g: l-lovrpep€vr1, pqr€po
5rio nordr6v (quoroloyrr<oi roreroi), vorr<or<upd. Zei otry.

'A0qvo.

2. Ouoxn eferoon

l-evrrq xordorooq: dropo oprrpeA€g, pe rovovrr<6
outporrro Bdpog r<or 6qlq eAoqpd ndolouoog.
AvqnveuorrK6 o6orqpo: ovonvo€g 1g/min.
Arpooorxd:fe(erg 8olmin - A.p. : 11O/7O mmHg.

fleprqeprr<oi Aepqo5€veg: oqqAdeqror.
llenrx6 otiorqpo- Ouponorlrrr6 - yevvrlrrr6 o0orq-
po: Xrlpig no0oAoyrr<d npoBA4poro

Epyoornplor6 eup6poro

Ht = 38o/o, n : 6.500/ ml3 (l-1 : 67,8o/o, A : 23,5vo
H = 3,20/0, B : 0,8%, M : 4,7o/o) TKE : 124 mm/tq
tirpo.

BroXqprr<d: Oupio : 40 mg/dl, Kpeor. : 1,O mg/dl,
IoxX : 86 mgldl. Oup" O{ri : 3.8 mgldt. SGOT : 23
lul1. SGPT : 19lU/|, ycT : 23 tu/t. Atrr<otr. erooe.
= 263|U/l XoAepu0pivn : O,4G mg/dt, Aeur<ttup. oA, :
6.35 g/dl

Xp6vog l-lpo0popBivqg : p. 1 1,5"/14"
LDH = 160 lUll - HAer<rpoe6pno.n Aeuropdrov =

K.O.
HIV : opvqr.
l-ev. O6purv: A :6yr. I:6Xr e.B.: 10'15 gr/cm3,
Hb : 6xr
Avlodltrroro yro Acln€pyrAAo : opvrlrrr<d
Multi-test: 0errr6 yro r€rovo (erXe epBotrroo.Oei)

Kqr Vtcr noArd euprorfvq.
OPA e[€roo'q: eAr<tr-rrrrrl 5roBpu.roq oprorepdg eu_r-

vqrrr<r1g Xop5RS
A€pro o(uorog
Po, = 164 mmHg
Pco, - 35 mmHg
pH = 7,4
HCO3 :- 24 mm/l
fnrpop€rpqoq
FVC = 2.900 cc (upoBA. 3.200 cc)
FEV, = 2.500 cc (npoBA, 2.500 cc)
FEV.IFVC = 8670
Mantoux: PPD RT-23, 2lU : opvqrr<q

Avdyvuron orlvovpoeiog 0tilpor<o

AoqO€iS ovol-lotoy€v€ig or<rdoer5 orrg Bdoerg dpeo
pe nopouofo rorAorrrdtv e{epyoordlv orq 5elr6 Bdor1.



J to

Arogopxri 6r6yvrr:on ruorlxdrv xql xolAorlr6v e{ep-
yoouilv nve6;rovo

A) AorpdrSoug orrfog

-Bor<rqpror€g
1. IroQuA6r<orc<og
2. Klepnor€Io, evrepoBor<rqproelS(, Ieppdrro
3. Mur<oBorrqproer6( (ouvh0ur5 druno)
4. Veu5o;rovd5eg. Esherihia Coli

5. flpur€og
6, Iotrpov€llo
7" Irpenr6r<orrog
8. Avoep6Bro

- M6r<nret
1. Ar<rrvop6rq5
2. Nor<6p5ro

3. lor6ntroopo
4. Korrr6to;t0r<oor1
5. Btrooropfrqg
6. Kpunr6rorrog
7, Our<op6rqreg
8. Aon€pyrAog

"- [1op6orro
1. AporBdSeg
2. EXrv6rorro5

B) AvoooAoytt<d oirro
1. Wegener's
2. Peuporrr6 verportrd o(i5lo

[) NeonAooleg

1NEYMQN Teiyog 4o. T6ttog 6o9. OxrdBprog - AerQLfiprog '1993

1. BpoyXoyev€g roPrivopro
2. Atporoyevrlg 5roonoPd
3. N. Hodgkin

A) OpopBoe;rBoArrd oirro
Iqnrrrd epB6Aro

E) Etonvon
1. }A(r<u.roq (6vur AoBofi
2. AvOpdr<oon (6vu.r loBoi)

IT) N6oor o6poytr-ryti.tv

1. MnoUIeg, blebs (Aenrd rorX6poro)
2. Kuorrr<€g BpoyXrer<rooks (Aenrd rorXd-r;roro)

Z. l6rono0(s
1. Iopr<oef5ooq
2. BOOP

6. I-lporelv6;revn 6royvurorrxn peOo6oAoyio

1. EE€rqoq nru€Atr-rv, o6pu-rv Kql Yqorp€vreprrori
uypo0 yro B. Koch

2. l-lr6eAo yto rotv6 Prr<P6Bto

3. lotroyu<6q €treVXoS

4. KurropoAoyrrq e[€rooq nru€Atov
5. l-lrfeAq Yro Ptirqreg
6. Aerroupytr<6g €treVXoS ovonvoqS
7. Alovrr<( To;royPoQ[o OtfuPot<o

8. BpoyXoor6nqoq
9. Aro0poVXrr<( Broqio

1O. Lavage
1 1. Avorr<r( Bloqio nve6Povo
12. KotrAovovrr<65 €AeYxog

Oeponeio xol noPeio

'Eyve CT Orbporco q onoio €6et[e r<ou\orrr<o65 oxq-
porropo0g pe noX[ roiXu-rpo ror ov6poAq e(ut-rreprr<(

nopuQd orq onio0to Boorrd BpoyXonveupovrr<6 rprl-

l.lqro opQor€ptuv rtr.lv rdru AoBdrv. llopor<eipevq ru-
q.retrr5u<r1 SrnOrlon dprQul un6 rrl popQR ntixvcuoqg oe

onoSpopq. Aev noporqpq0qr<ov no0oAoytt<d 5toyrt-r-
p€vor lepQoS€veg oro peoo0u-rpdr<ro'

E[erdoerg nru€lutv yto rcotvd prr<p6Blo yro B' Koch,

yto Nocardia, yro pfr<qreg rot r<urropoAoyrr<€g: opvrlrl-
r<€g yro no0oAoyrrcd euP(;roro.

I-lAnprlS roloyx6g t<ot xotrtroyovrr<6g €treyXog. op-
vqrxo[.

'Eyrve BpoyXoor6nqoq: Xtr-rpig noOotroyrr<d eupq-
pqro Kcu elrlQ0rl 5roBpoyXrr<( Broqio yto roroAoytxq

rcot torrr( r<otrtrr€pyelo roOt-ilg r<or BpoyXrr<€g exr<pioerg

yro xoltrr€py€r€S Kqt rurropoloyrr( e(€rooq.
H toroAoyrrn eE€rqo'n rng 5roppoVXrr<nS ptotuios

€5erEe ro eEnS:

o) Apr<ero0 BoOpoU olAortioetg pq erSrr<qg 5rop€-

oou rv€upovirr5og pe oqrperoyq rloorv6qrAulv Aeu-

TI
Erxovo 1.
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f



PNEUMON Number 4, Vol.6, October _ December 1993

KOKUrrdpulv.

B) froryefu ev5oruq.reAr5K(S orpoppoyiqs.
y) IXq;rorrop6g qAeypovul6d;V r<oilorqruv ;r€oo

orrg ruq.reAiS€S orrlv nepreEpero rr-r.rv onoiurv drorpi_
vovrot Ae;reor<6rropq, toloKrjrropo Kot ondvro no_
Aundpqvo ytyovror6rropo (vo qn6 ro ono(o nepr_
BdAtrer oeorpr<6 p6pecopo (er<euArop€vog p0r<qrog;).

5) Ie 56o 0€oer5 prr<p€g oOpoioerg ;turqrov p€ Xo_
porrrlpeg nou pord(ouv pe Aon€pyrAloug Xurpig vo
onor<Aeieror 11 Candida.

Me ro e6pqpo our6 (p0rqreg Candida-Acrn€pyrl_
AoS) q ooOevqg r€Oqr<e oe oyu.ryq pe Apeoreprr<ivq B
orqv opX( 1OO mglqpepqcritr.rg nou ou((0qre perd
rrlv np6rq eB5oprd5o orq5rqK6 oe 2OO mglrlp€prl_
oirug r<or yto 25 ouvoArr<d p€peg. Evdr6peoo €ylve v€o
CT Odrporco, 2q BpoyXoor<6nr1oq ror Lavage.

H CT Odrpor<o €5er(e BeArruroq rorAorx6v e!ep_
yoord-rv rqg oprorepq5 rTv€upovtKnS 06oqS, BeArirlorl
rqg eu<6vog pe uno,\erpporrq roA6rqro de{16, otrAd
noporqprl0rlKe v€q nurvtortrq eorfq nou 5ev npoi.i_
n(pXe 5elrd pe Xoporrqpeg nveupovirrdog.

_ Me rqv qyuJyR q r<Irvx( err6vo nopoucriooe prrp4
Betrriooq oAAd ro €pyqornptqKd eupqporo orq dr6p_
K€ro rq5 Oeponeiog €5er[ov nrdroq rou Ht (: 33%) r<or
treurconevio (3.2OO/mm3leur<d). H TKE : 127 mm/1q
tirpo pe ovdnru(q rou fund;5oug rorori oe Bdpog rou
rurroprr<ori nAq0uo;rorj. To eupfporo onod60qrov orr.1
Xpnon rns Apeorepor<ivqg-8.

An6 rqv 2q BpoyXoor<6nroq ro Lavage €der[e uqo_
prJr<qreg r<or Haemophillus parainfluenzae. Mer6 ro n€_
pos rn5 CIyuryR5 pe Apeoreprrivq B q ooOevqg ouv€_
Xro€ rrlv oyr,ryn pe Kerorovo(6^n (aOO mglqp€po)
yro '15 

np€p€S.
Iuveorq0q ovorrrq Broq_rio nve0;rovo rrlv onoio {rog

5ev e5€X0q r<or onocpdoroe vo peroBei oe vooor<opeio
rqg AyyAiog 6nou reArr6 6yrve ovorrrq Broqlio nveU_
povq.

H roroloyrr<r1 e{€roor1 rou Bronrrrod ulrr<oU €5er[e
rpunroyevq opyovonor6 nveupovirdo rcor r€Or1re oyulyn
pe npe5vr(6vq 40 mglqpepqoitrrg yro 4-6 eBdopddeg,
orqSroKd pero0;revr1.

H oo0evrlg p€ rnv oyl,Jyn ourq nopouoiooe or_
o0r1r( BeArioon rng r<,\rvrxqg, orporoloyrr<qg Kot qKl-
voAoyl<r1g rqg ex6vog. l-lp6oeoro prer6 rq dror<onq
rqg roprxo0eponeiog, perd rerpdpqvo on6 rqv €vop(q
rq5 oytuyqg, nopouoiooe unorponq rqg v6crou rol
dpXroe ror ndlr rqv i5ro qyulyn.

Euznrnon

H qnro, Xpov(ouoo oupnruporoAoyio rou ovo_
nveuorrro[ oe yuvoir<o pq r<onviorptq, Ll€ rrlv €vru_
nurororrl or<rvoAoymq errc6vo, TToxurotxuJpqrrr€g ror_
tr6rqreg orr5 Bdoerg, onop6r<puvov Konu( rq or<(pq
pog on6 rrg ouvqOrop€veg lorpdr(erg 6nog TBC. Bo_
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r<rqpr6ror<69 (oroeuAor<orur€g, orp€flroKoKKrr<€g) r<or
royeveig Aolpdr[erg. H uqrlA( nopo;.r€vouoq TKE 120
mm/ 1q drpo ouv6BoAe orqv un6vorq ovoooAoyrr<orj
eAleifuorog ror veonAoor6v, q r<otrq 6prog rordorooq
rqg oo0evodg rrlv onopdKpuv€. H ove0peoq ruJV l-lu_
r<4rtlv orqv roro,\oyl<q el€rooq Kor oro Lavage o.e 2,
Xpovrr<6 oQrordpeveg BpoyXoorou(oerg pog unoXp€u_r-
vov vo reOei q ooOevq5 o€ ovlpuKrlroorxq oyoy(. H
pq ovopevd_rp€vq qvrqn6r<proq orq Oeponeiq, Kqr€_
orno€ rqv ovorr<rq Bropio nvedpovo, onopoirqrq. H
Srdyvooq rrls onoQpor<rt<r1g BpoyXroAildog p€ opyq-
vonol6 nveupovfo (BOOP) (rov Er<ntrqlq yro r<oAorrr<€g
e{epyooieg nlqv 6pu-rg, ovo<p€povror ondvreg rEroreg
neprnrtiloerg Kcu orq 5reOvq BrBAroypoqio.

Anogporrxri ppoyxroAins U€ opyovonoto nveu;ro-
vin6o (BOOP)

H BOOP eivor ;.rio no0oAoyoovoroprrq ovr6rrlro,
orqv onoio undpXer ov6nrulq r<orrrutportidoug roro0
p€oo orov ouA6 rov prr<p6v oepoyu-ryd.rv rrou npo-
roAei on6<ppoEn, p€ ouXvrl en€rrqoq orrs r<uq.reAfdegr.
Eivot Suvor6v enioqg vo un6pXer ov6nru(q ouAd.rdouq
roro6 ror r<oroorpoe( rtlv 1.ur<ptirv oepoyu.ryd;v2. Ar1-
trrroupyeiror on6 6rd<popoug nopdyovreg ror trlnopei vo
oXer(eror pe €vov opr0p6 5ro<poperxdlv noOqoet-,.rv3.
H rSrono0rlg popen eivol oXerrrd ondvrq v6ooq, nop'
6rr ro rArvrr<6 xqr noOoAoyoovroprr<6 np6runo Xqpo-
rrqp(ovror on6 r<otrq ovron6rproq orq Oeponeio pe
roprxoer5q. H v6oog yro np6rq <popd neprypderl<e
ro 1901s.

To Q6opo rulv orloAoyrr<tiv nopoy6vrurv nou
oXer(ovror pe rq BpoyXrotrirr5o obliterans neprAopBd-
ver 5rdqopo oilo 6nurg: 1, €r<0eoq oe ronv6. 2. Xo*
purqn, 3. 5roropoX€g rou ouv5erl<o0 roro0 ror r€Aoq,
4. rqv rdronoOn popen po(i pe opyovonor6 nveupovio
(ouvqOerg rllrr<ieg 50-70 €rLilv)4-s.

Aev undpXet XopoKrrlptorrr<q rArvl<( err<6vq, oAAd
or neproo6repor ooOeveig €Xouv roroprr<6 grlXo, 5rj-
oilvotcrs Kcu ouornpqrrrdtv oupnropdru.rv nou ouvt_
oroUv ;rro Bopr6 rArvrr<r1 rordorooq r1 pio qnro ypln-
n65q ouvdpopq.

Arrrvoloyxd q v6oog pnopei vo npoBdAAer pe
6rdXureg evronrop6veq AoBdrSerg ( nepreeprr<Eg or<rd-
o€rg10.r1. Ar<pooorrr6 oveupior<ovror rpi(ovreg p6yXor.
An6 rov €pyoorqptqK6 €AeyXo prnopei vo €Xoupe
otilqoq rqg TKE Kot rou opr0proU rutv treurti.rv orpo_
oQorpiruv, evtir q pepu<r1 nieorl rou o{uy6vou oveupi-
oK€TCI peruurp€vq 6nog ror q 5roxurrr<( tKqvqrrlro Kor rl
TLC ovriOero q oX€oq RV/TLC eupioreror ou(qp€vr1.

An6 roug 6royvtlorrr<orig Xerproporig n droBpoyXl<q
Broqio nveripovo pepn<€5 eop€S 5ev eivor enopr(5 r<or

Xperd(eror vo roroeUyer roveig orrlv qvotKrq Broq,rio
nvedpovo.

Or Guerry-Force Kqt ouv. o€ pio petr€rq nou 5ryto-
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okuov €fii 43 n€ptnrdlo€trtv €rlonpqivouv rE 5loQo-
p6q rns BOOP. rnS (UlP) ouvqOouq Srdpeoqg nv€uuo-
viog xot rrls (SAD) v6oou rov pxptitv oepoyt.lyti.lv

Boor(6pevor orqv Broqi,o nvefpovo. An6 ro 5e6op€vo

roug Qofuerot 6rt otrAotdroerg pepBpovdl6oug ppoy-

Xrotrirr5og (MB) r<or ovoTrv€uorrKqS ppoVXrotrirrSog (RB)

rlrov ouXv6r€p€S ornv BOOP nopd orqv UIP Kol rrlv
SAD. Aur6 oQeiAeror orn QI€Ypovq n€pr( rt-rv Bpoy-
Xrotritrtv Kor rnv tinopEn Xotropof ouvSertro0 toro6

orov qul6 rtJV ovorv€uortrtiv BpoyXroAit'tv'
Ot roroAoytr€g otrtrord.roerg rou 5top€oou toro0 qrov

trry6repo ooBop€g orqv SAD qu6 6rr orqv BOOP t<ot

rqv UlP. H nAqrrpo5orruAio rlrov ouXv6r€pn ornv
UIP r<or ro oupnrtlllloro efXov prr<p6repq 5rdpreto orqv
BOOP. To Xopor<rqptottrd orrtvotroyrr<d eup(poro rqg

BOOP qrov epBoAt,-rporrr€g nurvOoets ue oepoppov-

X6ypoplro, e0pqpo nou 5ev un(pXe orr5 dtrAeq 5601'11'

Or oo0eveig ;re BOOP oe ovriOeoq ;re rrlv UIP (
rqv r5ronoO( nrjrvut<rq eiXov euvoirq np6yvtloq rot
onovrorlv orq Oeponefo. H Oepone(o erAoVnS eivor 11

npe5vr(6vq ror ;tio 56oq 6O mS R 1 mS/KS uou 0o

np€net vo 5(5erot r<o0q;reprv6 yto Xpovl<6 5rdorryto
on6 €vq p€Xpr rperg pRv€S. 'Yorepo on6 pio opXrrr1

ovron6rproq n 56oq pnopei vo peu;0e( oe 20-4O mg

rylepqoitr.rg Kot ro Qdp;roro vo 5o0ef nop' qp€po, pe

ouvoArr( Srdprero 0epone(og €vo Xp6vo. Ie preprr<o0g

oo0eve(g, q nopopovq oe 56oq 1O-2O mg r<o0ryrepr-

vd pnopef vo €fvol onopoirqrq. AvooororooroArxoi
nopdyovreg 5ev €Xouv ono5erX0e[ Xpqorpol' H evru-
noororfl ondvrqoq rqg v6oou orq 0eponeio eivqt

oogoprt €v6er(q 6rr o rvtirSqg ror6g p€oo orous o€po-
yu-ryoUg unoXtrrpqoe retrefu.rg f1 nop€prerve noA0 trilyo'

Irqv ntrelov6rqr6 roug ot oo0eve[5 pe BOOP 5ev

ovqnrUooouv Xp6vro onoQporru<q v6oo rov ;rrrptirv

oepoyulyti.rv ( rov6vo dtrAo Xp6vlo ( npooSeurrr6

enr5ervotipevo o[v5PoPo7'1 3.

1NEYMON Teuyog 4o. T6lto; 6o9. OrtwBptog - AexQtBprog 1993
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ENAEliElt: To Alrovent@ evde[xvuror oov
Bpoyx06(0fio,hrKo yro rlv npo,\1t1q xoi 14

0epone[o rtov oupnroporulv rov Xp6vuv ono-

$ponLxdrv 6LoropoXtov rov oepo$oprov obtirv

Ire ov0orp6qrpo 6poyl6onoopo onorq ro Spoy-

Xrxd oo0po xoi 16toirepo q povto 8po11lrt6o
pe/q Xop(q epQIorlUo.
IlP00YM!Ell: Iuvtmotot yevtxdq npo-
ooXq m1 loprlyqq owrXotrrvepyrxrrrv Qoppo-
xov oe nooXoweq pe ytrorlxrrrpo xtreLmqq

yrrlvloq xoi uneprpoQ[o rou npomorl ov xot oe

0eponeurtx6q 66oerq oL xiv6uvot entntror6v
e(vor etroXLmot. Eov n Seponeio iro rq
etonvo6g 6ev en6$epe ro enL0upqto onor6le-
opo npdner vo (rpr10ei LorpLx4 oupSoutr( yto vo

xoSoptoOeI evo vdo Seponeulxo qr1po.
ANTENAEIiEIt: To Atrovent@ owevbeixvu-
rot oe nooXoweg ;re yvom4 unepeuoto0qoio

oe ouoieq orpontvtxoI runou.
ANEnIOYMHTEI ENEP[EIEE:ToAtrovent@
6ev npoxo.\ei oumrlpotLx6q ovenr0ug4req

ev6pyeteq. Ie pepovrop6veq neprnr6oeLq pno-

pei vo epQovtoOouv ron.xeq ow16oooerq onoq

[qporqro rou m6poroq, epe0topoq rou

Qopuyyo xot 8r1Xoq. 0r ooOeverq nperer ro
yvopi(ouv yro Trl oomq prlq rou doorperpt-
xo- oepo(ol xot vo eivo. npooexlroi yro rnv
oro0uyn tt1q ruxoioq e$oppoyfg rou Qoppo-
xou mov oQ0o.\po. Av ono xoxrl Xp'lorl Tnq

6oor;rerpLxrlq ouoxeurlq eto6tr0er ro Atrovent@

oto p0T,0 unopE, vo e,rQov,oge. lnro 0v0-

orp6[rlrl 6r0Topoxn rnq npoooppoyrlq. Ito
opto rolv 0eponeunx6v booeolv ro Alrovent@

6ev ovopdveiot vo epQovioeL ovent0[pr1rr1

evdpyeto orq 6poylxr'1 6xxproq.
KYHIH - |MOYX|A: llpoxtrtvLx6q pel6req
6ev 66et(ov xtv6rivouq, oMo r1 ooootrero roro
rr1 6LopxeLo rnq ryKuUoo0vqq mov ov0peno
6ev 61er oxd pq ent6t6or{reei. KoTo Tn 6LopKer0

11q eyx.rpoo0vqq xor rdLoirepo mo npdrro rp[-
p4vo np6net va rqpoIw0r or ouvrleerq npoQu-

trd[etq nou oQopoUv rr1 Xprton QopUoxrrrv. H

oo$otreLo roro r4 6Lopxoto 14q yo,\ouXiog 6ev

6xsr oK6[r] rn16s8or00e(.
AMHAEnIAPAIEII: To 8-o6pevepytrd Qdp-
poxo ro. ro [ovotvtro oxeuooporo 6"votov vo

evloljoouv To 6poyxodroorotrTtro onor6tre-

opo. To Atrovent@ nporotre( 6poyXo6romotrrl
roro rpdno onotetreoportrd xor oe oo0evelq

nou trop6ovouv ovoorotre(g rov 6-obpevepyr-

xtlv uno6oX6rov.

lPOIOXH: H doootroylo xor q ouXvorqro rorv

eronvo6v vo ro0op((owoL on6 ro 0eponowo
yrorp6, or odrly(eq rou ono(ou np6neL vo oxo-

troueo0w0r pe oKp[8eto <ot oXotromtxorrlro.
To[rxdr4ro: To npoiov ouro nep,eXet ulq

npooO4rtxo FC-1 
'1 

, FC 1 2 ror FC 1 1 4, ro onoio
oe ruXov undp6oorl r1q 6oootroytoq eivor

6uvor6 vo npoxotr6oouv rtq oxdtrouBeq ro[rx6q
eKOIltr6osrq.

FC 11 (tprxtropo-00opto-pe0dvro):'Ewovrl

ToxuK0p6io Kor 6wovr1 unorool, gerp(ou 800-

;rorj Spolloonoopo xor ;uxp4 xoromotrfl tou
ovorueuorrK0u Kewp0u.
FC 12 (6tXtrrrrpo-6LQ8opro-peOovto): EtroQpo

roXuxop6to xot unoroq. Eivo. 6-voro vo rpo-
xotreoet ewovo Bpoyloonoopo xot toluprl
xorooro)\r1 rou ovonveumrxori x6wpou.
FC 114 (6r1trorpo-rerpoQ0opto-oL0ovLo): Etro-

Qpo royuxopdio xor etroSpo un6roon. Elvot

6uvoro v0 npoK0-\6oet 6wovo SpoyX6onoo;ro.
To 6Joopsmo ouro oupnrr,lporo eivot ouvrl'
0orq nopo6rxo, 6e6op6vou 6n or roltx6g exdrl-
triioeiq rov npoor0lrtr6v oeplrrrv Xopoxrrlp[(o-
wor ono ro Sotvopevo qq roXuQutro(iog.
IYN0EIH :(8r)-3a-hydroxy-8-isopropyl-1 aH,

5aH-tropanium bromide (1) - tropale (=ipratro-
pium bromlde). Aootperprx6 ospo(dtr 1 ml =
0,4 mg, 1 etonvo( = 0,02 mg
IYIKEYATIA: AooLUerpLx6 oepo(ol U0 snr-

mopto. Iuoxeuq rov 15 ml (nepinou 300

6ooerq) Ap. 06. xurtr.. 27 251 1 1834120.01.1985

TqI. K6vrpou A4I4rqprdoeorv: 7793777
'0Io ro Q6pporo rp6ra vo Quldyowor Ue
npooolf ror oe 06o4 onp6orq yo ro nor6r6.

T0 Atrovent Aepo(6tr nopooxeuo(eror orl
teppov(o ono rr1 Boehringer lngelheim K.G.
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FARTNORUBICIN'
epirubicin

A mulridimensioncll qpproqch
Io concer chemotherqpy

ANTENAEI:ElI - H FARMORUBICINo qvrovdaiKvuro( oe oooevEiq pt Bopro pueloxoroorolrt
nou 6xer npoKlneei ono nponvoIpeveq ovoy6q p€ xnpeLoeeponeur(o0q nopoyovreq n p€ro of,o
oKlvooeponeio. AvrevdeiKvurol eniorlq oe ooeeveiq orouq onoioug dyouv 11611 xopnvneei ol p6-
yroreq oopoLol(6q 6ooerq, ollo)v qvepoKUKfuv6v, of,oq doxorubicin n daunorubicin.
H FAB[TOBUBICIN@ ovrev6EiKvuror oe ooe€v€iq Bs Kop6roKi] vooo n roroplKo (op6roKnq gtro-

Pns.
nPOoYAA:El: - To onorel6ogoro KfuvrKdv [e^er6v 6xouv 6eiter or n FARt\TORUBICIN@ eivor
tr(y6repo Ko06roro€lKn ono mv doxonubicn
H qvaloyio rov ouvoJtrxriv 60oeov, epirubicin, doxorubicin, nou Unopouv vo npoKoldoouv lrlv
i6ro larroupyrKrl BloBn orrlv Kop6rd, unoloyiornKe oe !lo ouyKplrrKri pe^6Tn, 01 eivoL rnq rq€nq
rou 2:1 . :e ooeeveiq nou 6ev eixov Kovel nponvoupevo Xnperooepqneio !e doxurubicin, naploro-
lxo xop6ror(q 0idBlq ovoeepenKov pero ono oopolorlK6q 6ooeLg nou €enepvoioov ro 1.000
ng/n,.
H Kop6roKn Ielroupyio eo npan€l vo nopoKotroueEirol opoooKrLKq (orq rrl 616pKero rnq ovovnq
ylo vo eloxrorono(eirqr o (iv6uvoq KqpdloKrlq BloEnq rou rif,ou nou n6n axer ncprypogci yro rrq
olleq ovopqKUKIiv€q, yLo rrg onoieg dler ovoeepoei Kop6loKrl BloBn, o(otro Kor opKerdq o960-
po6eq pero rrl 6loKonn rrlq gepotrrioq. O Kiv6uvoq eivol geyollrepoq oe ooeeveiq uE rquroxpovrl
I nponyorpevl oKlvogolnon rne peoooopoxrr{g neprKop6loKrlq neproxnq Kor o-eKeivouq f,ou
BpioKovrol oe qyovn pe qllouq 6uvrllKo Kqp6loroELKouq nqpdvovreq.
To n,\eoveKrrl uorq f,ou npoK0nrouv qnd rn ouvExlol rnq ovoyrlq Kor rnv unappoorl rrlq oopolol-
Kng 6oooloyioc eo npenel vo eKlpneoIv npooexlro 6vovlr rqe nLeovorlroq vo ou6n0ei o Kiv-
6uvoq KopdLqKnq PlqEnq, i6rou runou ue qurov nou dxel noplypoeei vrq rrq oltreq ovepqKuKlivoq.
Exel ovoeepeei or ourn n Kap6roxn Etrogn pnopei vo oupBei oKogq Kor opKerdq eB60po6eq perd
rrl 610Konrl rnq geponeioq Kol vo pnv ovronoKpiverol olq ouvileelq e16lK6q oyoy6q
:e nopinrool rouroxpovnq rl f,poqvou[evnq oKrvooolnolq rnq peoooopoKrKr]q nsprKqp6roKnq
neproxnq, n p6yror! oepolorrKrl 600l np{aner vo etronoeei oro 400-450 mg/m, enreqveioq oripo-
roq.
Onoq or otrIol KUrropooronKoi nopovovreq, rl epirubicln pnopei vo npoKoleoEr unepouplxorlrio
oov onorri^eopq rrlq yprlvopnq liorlq rov veontroouolK6v KUnopov. To enine6o ouprKou 0[6oq

oro oipo eq np6EEl vo nopo(olou0o0vro{ npooexrrxo, yro vo elexoei eoppo(oloyr(o ro eorvoB6-
vo outo.
lvl{iXpl onpepo 60v unqpxer oprorrxn onovrrlorl oq npoq ro ov To eopuqKo qurd Ennpso(er opvrl-
flKo rnv yovlpornro orov avopono, ov npoKo^ai roporoydveoq n 6II€q 0l60eq oro duEpuo. To
f,elpollollKo oordoo 6660pdvo unoorqpi<ouv rrlv qnoqJn or( n epirubicin axer gerollo[royoveq
rOl6rnreq (qr oivor KopKrvoyovoq oro rerpoporo(oo.
H.FARN,IORUBICINo Bnopei vo npoo6d,oer Ko((Lvn Xpord orq oupc eni 1 -2 nudpeq Uer6 rn Xo-
pnYnon.

ANEnIOYMHTE APAEEIE-EKroqonornUUeloKorqorolrlKorrrlvKopororoqrxornrodxouvno-
prypoeei or nopoKoro qvenreuprlreq 6pooerq

- olonE(io, ouvieoq ovoorpir.lrpn, Epgovi<erqL oro 60-90% rov nEpto1olx6v, ouvo6o06rol
ono ovoorotrrl ovonTUqeoq veviov orouq 6ppeveq

- BtrevvovoviTrq,pf,opeivqepeovrorei5-l0nudpeggerornvdvop{nmqovoyrlq,ouvnooqn€-
prlqg9ovel orouorin6o pe neplox6q en66uvov e{eAK6oEov. KUpioq Kqrq pnKoq rov nleup6v
rng yl6oooq Kqr orov unovldooto gl€woyovo

- yoorpEvreprKdq 6loropqxdq, 6trog vquriq, dueroe Kol 6roppoto
unepnupeEio

nPOEIAOnOIHfH - H FARMORUBICIN@ np6ner vo xopnyoiro{ povo Koro qno rnv enipl",prl 
",-6rKo e(no16€updvov yrorp6v nou Eivol dtrnelpol olq oyov6q pe xrluelogeponeurrKoriq nqpovov-

Teq
H 6vopfl mq ovoyiq onolrei npooeKrr(o dleyxo rov 6roeopov epyoornproKov nopop6rpov xor
mq Kop6roKrlq lEiroupyioq.

EYEKEYAEIA _ FARMORUBICIN@
. Kourirou npr6Xer 6vo <protri6ro pe 10 mg truogfiq orovq epirubicin hy-
drochloride Kor 50mg Aoxro(q xot gto rpuotyyo 6toAurou pe 5 ml ev6otpo
vepo.

a Pharmacia
Farmitalia Carlo Erba [Hellas] A.E.
Mop. Avruno 62-66, 141 21 N. Hp6xIElo, Tnl. 27 96 833Gr
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EYN@EEH: K6Be 6rorio nepr6xer: Clycoproteins extracted from
Klebsiella pneumoniae.(on the anhydrous basis) 1.00 mg'Er6oxo q.s.p. 1

6roxio. ENAEIEEIE EupntrrpoponK{, ovoooevroxunKri Beponeuix{
oyol'{ efli trorpr.ir(erov rou ovonveuomo{ ouot{;rotoE. - O(eio xor xp6vro
ppolxin6o. - Aguy6o.trindo - @opuyyfudo - Aopulyftr6o. -
flopoprvoro.Initr6o - Qdu6o. - Aorpdr(erg nou ov8fotowor otrl
oupportxri ornpronK{ Oeponeio. (..r. loyeveie trorp6(erE).
ANTENAEIEEIE flor6r6 qtrxioE pxp6teprlE on6 I 6.toq. Me to

Auoteleopottrli rpogflo[q ourf ng ]orptir(erg rou ovorrvouorrrori yro 6lo ro xp6vo

orpeprv<i euinedo 1rucboc<ov np6net vo onoge{yerot n xp{orl rou Biostim
oe ooBeveig;re ouro<ivoooug v6ooug. Kriqory To Biostim 6ev ev6eixwtor
oe y.rvoireE xord. rrlv nepio6o rqE xrir1o1g, 6nrog 6leg or xorvorjppeE
Beponeieg. ANEIIIOYMHTEE ENEPIEIEE To Biostim eivor nolri
ro.Lti overr6. fro neptoo6tepeg ulrpogopfeE ouprpouleureite ng o6qyfcg
xp{oeog. EYEKEYAIIA Koud tov 32 6roxf<ov oe blisterrA.T 6.947.

ETHEIA OEE\rIEIA = I xouti BIOSTIM ttov 32 Oroxitov
N

--
N
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erxrjtrropo ytrurouporeivrlE ou6 klebsiella pneumoniae

L HoEcHsr RoussEL A.B.E.E.

R ou s s E L Jt iPll.f1?i:'d,i, 5?Piif^Jff',ng HI i,%lilli,, 
62 01 87 2
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fn KdSs
Kor Rrra-

/kg. INH

A.]IO

El.lAEEEtt oeponoi0 elopyoi qu$fldoeoq ond euoir€nrq omv I
NH (or prealnKivl [Udopokrnpidla. ANIEilAEliEtf, Yn€o,u6rdn-
dio mrq Orqoiiu{iv8q rl Kor rqv lNH, oqrio { Popoio ntrorKri gtrdFn.

ltlog{6 rlflororoq{Kd1llrqq ond rpoqyo!$vn xop{yrton INH mt fi-
Eqrrnivrlq. AOtoAOliA Evlli,noS; drio 6oxio BIFINAH (irtL 600

m9 pt0oliilKivn r 300 m9 t6ovo(iirl) oe e{r' onol nuemou Xopri.
ylon of,d To froUs g0 opo nBw ri 6uo drp6S fsTo ro rroylr6.

@y€ia.durti&r.!0.*{jo1ror.iror}:pippugr . .i 3 tabl4k qlrpnci{,lq

- Jt,...,..-.40;49,, . *;]. J, . i l. 4. :, ,r , l
r 50-64r r r 5

,654rs6)t

il*Jil SB n,iRros rli HRi LL rrr)\\
G.dmk6t8DA. 
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ANOKAEI:TlKO' ANTINPO'ANOI
SIANE= A! IAOOI nAl.lNAKOnOYnO[
f PAOEO ENITHMONI(H: ESHM€PO:B:
{nOoiGC 38, io@6erdc Alo@uoigr 151 25
Tni- S98.872-4



Pulrnouyrnd
(Dornase alfa)

Roche K<rt Genentech
I}P{}SL}rT#$?*H XT'X{lq fipfrvNA x"{A yg-xlq K},xr}K}* xei"{}xH

frc neproo6repeE nlnporpopieE oneuOuv0cite otnv:
ROCHE (Hellas) S.A., A}opavog 4 & Ael,rp<irv, 151,25 Moporiot, TnI.: 6899933, Fax: 6g99930



TO ANTIBIOTIKO
TOY A].IANNEYITI KOY EYETHMATOE

THZ AEKAETIAE TOY '90
ENtrEISEI': To Klaricid €vdeixvurot yro m oeponeio olov rror/lorprileov nou npoxotrouvror ono euoloonroug oe ouro noooYovoug opyovropoug TerolEg IoIu6-

ror oe oooeveig U€ yvoorn ,nepeuoro6noio oe'ovnBronxo gdpgoxo rou runou T0)v UqKpotrldiov. O Ylorpog dev npdnel vo ovoYpoQel ro gdpuoKo oe eYKuoug

xopig vo oroelrloer npooeKlKd ro oeetrn 6vovn rov xrv6uvc,rv, rdrorr6pcog xord roug npdrroug 3 1rhveg rng Kuiosog ANEEIOYMHTEf, ENEPIEIEX: Ot nto ouxvd

ovlciep6eioeg ovenroupnreg evdpyeres rou Klancid oe xi.rvx6g Uetr6reg nrov yoorpeweprxdg 6roropoxdg on<,rg n x vourio, 6uoneqrio, xottrtoxo olYog' KoI 6ldp-

poro. Rff"q ovenreupnreg evtpieieq nepretropBovov xegotrotryio xor deppouxo eEov0nuo. AJTJTHJIEIIAPAXEIE: To onoreleoloro rov xltvtxci:v uetreroiv 6ei-

xvouv o1 unhpEe Ueipio pev olld ororrolxci,g onlrou.,xn (P:0.05) ou(non tov enm6dc,>v Ing o6o9utrlivng n rng KopBouo(Enivng otnv'xuxtrogopio orov onoto-

dfinote ono ouro ro gdppoxo xopnyeiror rouioxpoucog lre mv Clarithromycin. IPOOYjIASEIE: H Ctarithromycin onexxpivetot xupicog ono ro nnop. Ilpoooxn

npdnet vo di6eror xoro in xoph,ln-on rou owrBlouKou oe oooeveig pe droropoxdg Tng nnonKng lerroupyiog Eniong, npoooxn npdnel vo didsrol omv nt0ovdrnrd

diooroupoupevng ovrioroong peiolu rou Klaricid xor dtrIcov poxpolrdrxriv goppdrclv,'xo0cl4 ror rng Atvxopuxivng KqI KhvdoUuKivng. AT 8.051 6px

ABEO?TIABOnATORIES{EAEIABEEAOHNA:Aerr)a.Iuyypo0194,17671,KoMto5o,Tr1tr.9505911 oE:/NIKH:Aecrxp.M.AtreEqv6pou15,54640,TqI.810470

fl+i+HE:!
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Turbuhaler' 6ev nepr€Xer npooefrKo, Arnovrr(d. ouvrlpnrrKo, eo-
peiq I dIIo npoooero. EvEEiqErs: BpoyxrKo aloeuo.
AvrEv6ErqErq: T ,uo rf , -'p" .oro0lo o o o pop, o.o.
Averr0UInrrq evipyeres: Eloepoq epeerolroq rou qopuyyo, Brt
Xoq KoL Bpoyxoq eovrlq. EXel ovoeepesi Kovlvr(o04 rou orouo
roeopuyyo. O Fnxoq lnopei ouvr'l6oq vo npolfqoei Ue eronvo! P^
- 6reydprf, 5 -10 Aenro nprv qtro rfv erotrvoll rou Pulmrcort'. npo-
ooxn orn Xopnylon: ! ^op1r1oq 

ror ,pop o.oL xp..o(c.ol.610.-
eol -poooYl or oo0€!eic/. n\t rJo..^r Q. Lo.i,r to.Fuf '.lo

orKaq n roy€veiq 
^olpdqeLq 

r@v oepoyoya0v KInqn - folouXiq: H

xoprly!ol rou Pul micort'Korq q 6rqpKero Illq KUnonq eo trpaneL
v' onoeeayerqr. €Kroq ov unopxouv ooBqpoi ioyor nou vq rl 6rKor
oloyouv. Aoootroyio: H 60ooloyio rou Pulm cort" Turbuhaler'
elorol,r. 8,, ro,. L tn^', o. )00- I 600 n g -n\ lp. po. Fo-o /. p- J. r o
oe 2 4 66oaq. (:lq fuyorrpo ooBop6q neplnrdro€rq; 200 800 mcg
rnv np6po, orrq ooFqporepeq: 800-1 600 mcg niv !Uepq). ,rloid{d
dva rav 6 €riv:2AA 800 mcg r! v rlpapo, Korovapqll,vo os 2 4 60
o€rq H 60of ouvrnpnolq €EoroUrKereror Kar eo npatrel vo rlvor I
\oLrt\o Lpnb',o,n. Xoo'lylonb. o popcq rnvnJ.poc./o,o, \r
ooq enopKfq (npoi KqL onoyeupq). :uoKeuqoio: llioorrKl 6oor!€-
rprKn ouoKEUl yro elotrvodq Turbuhaler' 200 56oeov.
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:Effi,,fl=,efu-gs'#est-*E
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o
f
F

l
o
E
o

.o.. b..ol.poo,!,. \.. r,.or.p-op.,.ooroo-.r\our -'p.r rqrl
o\,-.(,'t600o,t ^. B 6.€\ro ",.Aoooloyioxorrpono(xopn-ynonq: To eronveouevo BcoyxoElooro^TrKal eo trpdtrEr, oq opxrKn
e.po--.o .oXplo, o-oor /'o .o onpo_.plonoro. o-on'r-o..
-ooo c€ oLornJo-,-'t Booit. H 6ooolo,io eo -oE-€ .o €Eo-or'r-. u ro..f.l\.,o -at-od.ao., .u,'2tru.:0,5 q(' lo .ol)
o-o. oao_..1o !o. o pop o.o^ploro-o'. o Uq lo"l..!0,po
-. 6s, .-tp1q1q.o0r6-p.<.. I. ooBoo€(.0-oo-oo€r(li,D o-
-of6oo"tr'op .. or 81e..".^p ,q3..on.o q.Hou.or..l5ool
o o22, o-o_5.. 0o-p.r r\oJ-"oBo.... r ('2 .of\o.(. ro,dro J
2,rt. A5 q( Eo-.ort)oro/o-o.-€i-o|lo! -o popJoroXpl-

ot o1o. o.L\ ro.l.'f e po 1 ioo...lpfolqto€i6 Lp.q.:.oo-
0og:q us-6s-tt. q I ..p o-o( 5oo! J-op. v oL{nor o. 2
.lo'.or\ !o..o\.rl6oo'lo.o24cpo6' . eo-p'-,.ou-Lppoi-
.t -.q8€ro-.o'q :uoKEuooio:-\oo'..!50o". lp,"!ouo". -n
Vro E oF!o.q T! bulale. 200 600€ov.

Pulmicorl Turbuhaler'
Budesonrde,/Bou6oooviSrl
neprypoeri: : o. 6u"t \ o c.oF. o. q o-oe. pq / 600' r. o^o\nq. ro I

.,p\o oL olJ..-t,r.on.oa.o.o "\, e,p-Jt,,200nLqo.o
boo,l. 1oB' ouof-url n. o - /"r 200 5oo.lq - o o ! o,

Av,np6ootros.Arovou6oq a\S T.IR*A pj::HJ,"J]:i;^rA:J:illixiJ;JjJ,?[i!,.,Ii,,J1],,1,n,,n,,
INSITO EMOS ^,E.7
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Mopg4: To TILADE'elvqt 6vq 6ootperpLx6 aerosol yto etonvo6g, nou nepr6ler noootlro 112 eronvourv, or.o 2mg nedocromil sodium r1 xoOe
ptio. Evdei(etg: To TILADE'evOelxvurqt ytcr rrlv npotr4ntrrl 0epone[o rqg ovoorpeqrrpr]q onoepohrtKlg nveu;rovonoOerog,
oupnepL),opBovo;l6vtov tou ooOprotog Kqt rlq ooOportrlg BpoylilSog. Aoootroyio xor Tp6noq Xprloeclg: Ie evrlALxeg Kqr nolSro ovro tov
121povtbv,2 eLonvo6g (4mg nedocromil sodium) 6uo <poprig qv qpepo. Eov elvor ovoyr<olo, 11 6ooq unopei vo ou(1Oei oe 2 eLonvo5g 4
rpopSg qv rlpepo. To TILADE'npoopl(eror yro roxrLr1 r<o0r1peprv1 Xpqoq r<or 6ev np6ner vo Xpf orgono,otrot lro rqv ovor<o0<proq rov
ouUnroUorov, o'6vq o(! enetoo6Lo. flopev6pyereq, npogutrd(erq, ovrevEeilerg: Alyeg nopevEpyEieq exouv ovqeep0ei, xupirrtg
novorecpoLog Kqt vqurlo. To TILADE" lpqorponoLelrot pe npooolq oe 6yrueg 11 Or1tro(ouoeq ;r1tepeg. Aev unoplouv erdtxrlg owev6ei(erg.

HSoilSPharmaka 

-

Kqqroiog 296. Xolovdpr
TfA:6859162-3-4
: Fisons plc, 1995

T!
H o0yxpovn qvnqoeponKn 0eporeio


	IMG_20211020_0001
	IMG_20211020_0002
	IMG_20211020_0003
	IMG_20211020_0004
	IMG_20211020_0005
	IMG_20211020_0006
	IMG_20211020_0007
	IMG_20211020_0008
	IMG_20211021_0009
	IMG_20211021_0010
	IMG_20211021_0011
	IMG_20211021_0012
	IMG_20211021_0013
	IMG_20211021_0014
	IMG_20211021_0015
	IMG_20211021_0016
	IMG_20211021_0017
	IMG_20211021_0018
	IMG_20211021_0019
	pneumon_vol6_no4_october-december1993
	IMG_20210922_0001
	IMG_20210922_0002
	IMG_20210922_0003
	IMG_20210922_0004
	IMG_20210922_0005
	IMG_20210922_0006
	IMG_20210922_0007
	IMG_20210922_0008
	IMG_20210922_0009
	IMG_20210922_0010
	IMG_20210922_0011
	IMG_20210922_0012
	IMG_20210922_0013
	IMG_20210922_0014
	IMG_20210922_0016
	IMG_20210922_0018
	IMG_20210922_0020
	IMG_20210922_0022
	IMG_20210922_0026
	IMG_20210922_0027
	IMG_20210922_0028
	IMG_20210922_0029
	IMG_20210922_0030
	IMG_20210922_0031
	IMG_20210922_0033
	IMG_20210922_0035
	IMG_20210922_0037
	IMG_20210922_0039
	IMG_20210922_0040
	IMG_20210922_0041
	IMG_20210922_0042
	IMG_20210922_0045
	IMG_20210922_0049
	IMG_20210922_0051
	IMG_20210922_0052
	IMG_20210922_0053
	IMG_20210922_0054
	IMG_20210922_0055
	IMG_20210922_0056
	IMG_20210922_0057
	IMG_20210922_0058
	IMG_20210922_0059
	IMG_20210922_0060
	IMG_20210922_0061
	IMG_20210922_0062
	IMG_20210922_0063
	IMG_20210922_0064
	IMG_20210922_0067
	IMG_20210922_0068
	IMG_20210922_0069
	IMG_20210922_0070
	IMG_20210922_0071
	IMG_20210922_0072
	IMG_20210922_0073
	IMG_20210922_0074
	IMG_20210922_0075
	IMG_20210922_0076


