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ANATYNA:

OAHrIEZ NA TOYZ ZYITPA®EIZ

MNEYMQN eival 10 enionyo eniotpovikd neptodikd g EAANvVikng Mveupovoloyikig Etalpeiag kat g
EAANviKNG BpoyxoAoyikng Etaipeiag. H emhoyr g UANG yivetal anéd t Suvtaktikn Enitponyj tou neplo-
S1KoU He euBUVN Twv AleuBuviwyv ZUvTagng kal Twv Yreubuvwy g EkmaideuTtikng 'YANG Kat Twv Epguvnti-
KWV Epyaciwv nou opiodnkav and ta Alolkntikd ZupBouAla Twv dUo ETaipeldv pe 5etry Bnteia.

H UAn tou ieplodikou MNEYMQN avagépetal katd kUplo Adyo o1é AvanveuoTikd ZUoTnua. H d1dpbpwon
NG UANG nepthapPavel: 1) Apbpa Zuvra&ng, 2) MpwTdTUNES EPEUVNTIKES EPYAO(ES, 3) Avaokomnrioelg, 4) Ek-
natdeuTikO Briua, 5) Evditapépouoeg nepintwoets. 'ApBpa ouvtagng, Avaockonjoelg, Eidikd dpbpa kat 'Ap-
Bpa eknaideutikol meplexopévou (Exknaideutikd Brjpa)dnuocietovial petd and ypamtr npdokAnon g
ZUVTaKTIKAG Emitponng.

Ol Mpwtdtuneg epeuvnTikéG epyacieg kpivoviatl and Touldxlotov dUo aveEAptnTous KpLTéG. Ot evdiagé-
QOUCEQ TIEPUTTAOTELG ETUAEYOVTAL ATG TIG TEPTTOAIELS TIOU TIAPOUGLAZOVTAL GTLG AlAVOGOKOUEAKES GUY-
KEVTIPWOELG TNG BpoyxoAoyikig ETaipeiag. Td apBpa olviagng, 1d £181kd 4pBpa, ol MPWTOTUNES EpYATIES
dnpootevovial oAGkANpeg ativ EAANVIKY Kal AyYAIKY YA®OOA. Ot epeuvnTiKEG epyacieg rou untoBAANOV-
Tal ota EAANvikG Ba petagppdovial ota AyyAikd péoa oe éva priva andé tng anodoxng me epyaaciag yia dn-
pooieuon, pe euBlvn TV CuyYpPaAdEwy.

EPEYNHTIKEZ EPFAZIEZ: nepiéxouv katd oelpd:

1) ZeA(Sa titAou: TitAog, Ovéuata ouyypad€wv oTnv OVOUAdTIKY, KEVTIPO TIPOEAEUONG, AleUBuvan, TNAS-
dwvo KUplou ouyypadéa yia emikovwvia.

2) MepiAnyn: An6 100 éwg 200 AEEelg TToU BA TEPLEXEL GUVOTITIKA TO OKOTO, TN HEBOSO, Ta BACikd amoTeAE-
ouata kai Ta gupnepdaopata g epyaciag (o titAog, n nepiAnyn kai n BiRAoypagia va apxifouv ané véa
0eAida). 210 TéA0g TwV MEPANPeEWV va avaypdadovtal 5 TOUAAXIOToV AEEELC KAEISIA.

3) Etoaywyn, 4) YAtk - MéBodog, 5) AnoteAéouara, 6) Zulritnon, 7) BiBAoypapla.

OuBiBAloypadikég mapanounég 8a yivovTal pe To ouotnua Vancouver dnAady| 610 Kelpevo aptdpolvial Ka-

T4 oglpd epdaviong Tous. BiBAloypadia and neplodika: Metd tov apiBud, avagépovial 6Aa Ta ovépata

TWV OUYYPadEwv, 0 MARPNG TITAOG Tou 4pBpou, N enlonun oUVIHNGON Tou TEPLOSIKOU, TO 610G, O TOHOG, N
npwtn Kat teAeutaia ogAida. .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.

BiBAloypadia ané Movoypagia: ApiBpdg, ovépata auyypadpEéwy, TITA0G, aptduog ékdoong, o ekSOTIKAG Oi-
KOG, 0 TOTIOG Kal To €106 ékdoang, oeAideq. T.x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiBAloypadia ané kepdhaio BiBAiou: AplBdG, ovopata ouyypagéwv Tou kepalaiou, o T(TAOG Tou Keda:
Aaiou, In, o titAog Tou BiBAiou, ol Emotnuovikol Zuvtdkteq (Editors), 0 aplBués ékdoong, o ekdoTIKEG Oi-
KOG, 0 TOTOG Kal To €T10G €kd0ang Kkat oL OeAideq. T.x. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: In: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.

8) Mivakeg: Na €xouv aagrn - emeEnynuatikd TitAo kal va ypdoetal o kabévag oe XwploTh oeAda.

9) Ewkoveg - Alaypappata: YroBaAdovial oe ¢wtoypadieg 9 x 12 cm (3 avdatuna), TEXVIKA APOYEG. ZNUELD-
VETAL OTO M{OW HEPOG HE HAAaKO HOAURBL, 0 aptBudg Tng, o TiTAog Tou dpBpou Kal 0 MPWDTOG cuyypadéac Ka-
B8®G Kal 1o endvw pEPog autig. Ot umdTtitAol Twv elkdvwv (Ae(AvTeg) Ot XwpPLoTH oeAida.

MpoimnoBéoeig: Melpauatikég epyaaieg oe avBpwnoug 1 melpapatdlwa Ba npénel va ouvodelovial pe 8t
Awon 6t akoAouBriBnkav 6Aot ot kavoveg TNG EMOTNHOVIKIG SE0VTOAOY{Ag CUNPWVA e TIG apxéS Tou Hel-
sinki. TEAOG 1 epyacia dev Ba mpémnel va €xel SNUOCIEUBE] TPONYOUUEVWG.

O1 epyacieg yia Snuogieuan, dakTuloypadpnuéveg o€ SIMAG SIdoTNHa Kal ge eupl TEPIBDPIO, uTTOBAAAOV-
Ta1 gg 3 avartumna (1 MPwTSTUMO, 2 KAANG ModTNTAg pwToaviiypada) otn AicuBuvon:

NEPIOAIKO «[INEYMQN»

NAMAAIAMANTONOYAOY 4

AOHNA 115 28

H daravn g napayyeAiag avatinwy Bapuvel TouG CUYYPAdE(q Kal n oupdwvia yivetal kateuBeiav e TNV
ekddt1pla eTalpeia.
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Merauooxeuon mveduova.
Mia Biwon emAoyn

oro TeAcuraio oradio

NG mveupovomnaBeias

M. AABIZATOX

H petaudoyxeuon mvelduova amoTeAe
Mo eupUTepa aTTOSEKTH AVTIMETWITION N
otroia evéeikvutal g€ éva paydaia auia-
vopevo mANBuoud agBeviv. H mpwTn pe-
Tapdoxeuon mveduova éyive To 1963 amd
Tov James Hardy, MD., kai o aocBevrg
emélnoe poévo 18 nuépeg UeTA TV eyxei-
pnon'. ZapdavTa peTapooxeloelg mveluova
SiIegNXOnkav Ta emdpeva 20 xpoévia , duwig
Kaveis acBeviig Sev empPiwoe TePIcTO-
Tepo amd éva xpovo. To 1983, n eudpd-
vIon TNG KUKAooTropivng cav éva amoTe- R
AeopaTikd avoooKATAoTAATIKG Kal n e§éAiEn Twy Te—
XVIKWV érwg n emmAoikr Bpoyxikr mepikdAuywn (omental
bronchial wrap), PeATiwoe onuavTkKG To TOCOOTO
empBiwong. Autég ol aAAayég odiiyngav aTtn paydaia
alinon Tou apiBuol TWV HETAPOTXEUTEWY TTveluova
Kal oTnv €mékTaon Twv evéetewv, mou odnynoav
OTO VA CUMTTEPIANGBOUV Kai GAAeg aaBéveieg dmwg n
Xpédvia AmmogppakTikA MNMveupovomdBeia ( C.OPD.)2 To
TAfpes (en bloc) poéoxeupa SimAol mvelduova (DL.T.)
elonydn amoé Tnv opdda Tou Topdvto TO 1987 TO
omoio TepaITépw emekTdBNke Mépa amod Ta dpia TWV
evéeitewv aAAa Sev mpoTiuRBnke Adyw Tou 6T Sia—
voiyovTav n Tpaxeia kalr mapoucialdéTav kKapdiokn
SducAerroupyia. To 1990, n oudda Tou TopdvTo avé-
depe éva moooaTd empPiwong 72 % oe 11 aoBeveig
peTd anmd peTapdoxeuon povou mvelpova (SL.T.) kaTtd
TOo TeAeutaio oTAdIo TveupovikAg ivwong®. Metd amod
auTd akoAoUBnoe PeTaUOTXEUON HOVOU TTVEUUOVA Q-
dpoTepoéTAeupa (BL.T.) To omolo cuvtéhece oTo va
aropeuxBei N KapdIoTTVEUUOVIKA TTAPAKauWn Kal ava-
dépOnke mpayuaTikh emPiwon evog xpdvou CeE TTo-
00076 82 %* And 10 1994 TO AIeBvég KévTpo Mveu-
povikol MoaoxeUuaTtog St.. Louis avépepe 1943 SL.T.
s, 943 BL.T. pe mpayupatiké xpdévo empiwong 1-2
Xpovia kai 3 xpoévia oe moocoatd 70 %, 60 % kar 57

Lung transplantation.
A viable option for end-stage
pulmonary disease

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 postoperatively®. Forty lung transplants
were performed over the next 20 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.OPD.) 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. In 1990, the Toronto group reported a 72%
survival rate in 11 patients after single—lung transplan—
tation (SL.T.) for end-stage pulmonary fibrosis®. This
was followed by the bilateral single—lung transplant (BL.T.)
which often avoided cardiopulmonary bypass and re—
ported an actuarial 1-year survival rate of 82%* As of
1994, the St. Louis International Lung Transplant Reg—
istry reported 1943 SL.T.s, 943 BL.T.s, with 1-, 2—,
and 3-year actuarial survival rates of 70%, 60%, and
57%, respectively for SL.T.'s%.

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.

Director of Cardiothoracic Transplantation, Baylor University Medical
Center, Dallas, Texas, USA
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% avTioToixa yia Tnv SL.T.s®.

H ofeia ka1 n xpovia améppiyn, n onwahia Kar n
armodpax Tk PpoyxioAimda eEakoAouBolv va armoTe—
Aolv Ta kUpia epmddia 6agov agdopd Tn Pakpoxpovia
empiwon, evw n éAAenpn KaTAAANAwWY SwpenTwv TTa-
papévelr o o OTTOUSIOG TTEPIOPITHOS OTN METAMO-
oxeuan mvelyova.

HEMIAOrH TOY AHNTH

H Xpévia AmodppakTiki MNMveupovordBela, n mveu—
Movikr ivwon, To olvépopo Eisenmerger, n pwrorna-—
B¢ TTvVeupovIki UmépTaan, N KUOTIKA ivwarn, ol Ppoy-—
Xiektaoieg, n éAAepn aAgpa-1 avTiBpuyivng Ko dAAeg
mpoodeuTkWG e§ehicadueves PAGPRes Tou Tveduova
amoTeAolv AGYoug yia TIVEUHOVIKY HeTapdaxeuan. H
ENeyn SwpnTwv TVEUUOVA Kol oI PEATIWOEIS OTIG

TEXVIKEG TNG HETOMOOXEUONG povou Tvelpova (SL.T.)

dag Seixvouv 6T o1 o TMOAAéS peTapoaxevoerg eival
autoU Tou TUTTOU, EVW Ol HETAUOTXEUTEIG ovoU TTvel—
Hava augoTeporthelpws ((BL.T.) ouvioTwvTal yia acBe-
VEIG TTOU 0 evamouévwy apXIKOg TTVEUUOVAS PTTOPEl va
€MMUOAUVEl Tov VEO TIPOCHATA PETAUOTXEUBEVTA TTVEU -
Hova, OTIwG GTNV TEPIMTTWAON KUOTIKAS ivwaong ) Ppoy—
XiekTaoiag. MNponyouuevn Bwpakikh eyxeipnon i Xxpron
TaAaIdTEPA KOPTIKOEISWY BewpolvTav WG avTevoei—
eig, duwg autd Twpa Sev ioxle. AATTEG TAVW amtd
50 eTwv TTOU UTTOKEIVTAI O€ PETAUOTXEUON éXOUV éva
moocooTd emPiong TTAPOUOIO HE EKEVO TWV VEWTE—
pwv acBevwv. AcgBeveic o€ pnxavikd aepioud, mou
€xouv emmAeyel TIPoOekTIKA, éxouv ermtiong umoPAnOei
o€ peTapdoxeuon e emTuxia. Avtevéeielg yia xel—
poupyIKn eméuPacn amoTteAolv n coPapn kaxegia, n
mabBoAoyiKn Taxuoopkia, n avermdpkela TTOAAAmALV
opydvwy Kai n kakonBeia®. O xpovog avapoving yia
HeTaubdoxeuon mveduova eival Kpioog yiati o1 aoBe-
Veig umopel va Tepiuévouv péxpl 12 pAvesg via va
AdPBouv éva poéaxeupa. O agBeveig autoi cuxva eap—
TwvTal ard To o&uydvo Kal TepiopifovTal g€ peyaio
Pabud 6cov agopd TNV KIVATKOTATA TOUG Kai TNV
IKavoTNTA TOUS va €KTEAOUV akOun Kai TIS TUVNBeg
aoXoAieg piag nuépag. H katdBAiyn n avnouxia eivai
ouvnBiopéva ¢aivépeva oge aoBeveig mou PpickovTal
o€ autd To oTddio TN acBéveias. H wuxoAoyikr ekTi-
HNOoN Kal n OIKOYEVEIOKN UTTOoTAPIEN amoTeAolv on-—
MavTIKG onueia katd TN Siadikdaia emAoyig oo Xel—
HaTOG,

EMAOIH AQPHTQN

H emTuxia TNg TTVEUNOVIKAG METAUOTXEUONS aTTAITE!
TNV TIPOCOEKTIKN €AoY TVEUNdVWY amd KaTahAn-
Aoug SwpnTéc. O mvelpoveg eival eudAwTol o€ SiId—
dopeg PAGPeg omwg TO dueco Tpadua, n BAdon, n
avappoodnaon, n HOAUVGN Kal To OISNKA -0l OTTOIEG TOUG
KaBioTouv akaradAAnAoug yia petauéoxeuorn. Opioué-
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RECIPIENT SELECTION

Indications for pulmonary transplantation include ch-
ronic obstructive pulmonary disease, puimonary fibrosis,
Eisenmenger's syndrome, primary pulmonary hyperten—
sion, cystic fibrosis, bronchiectasis, alpha-1-antitrypsin
deficiency, and other progressive lung disorders®. The
shortage of donor lungs and improvements in SL.T.
techniques mandate that most the these by SL.T.'s,
while BL.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
bronchiectasis’. Previous thoracic surgery or corticos—
teroid use once.were thought to be contraindications
to transplantation, however, this is no longer the case.
Recipients older than 50 years are being transplanted
with a survival rate statistically similar to that of younger
patients®. Carefully selected ventilator—-dependent pa-
tients also have been successfully transplanted. Con-
traindications to surgery inClude severe cachexia, mor-
bid obesity, multi-organ failure, and malignancy®. 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
living®. 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 1.0 with 5
cm of H,O of positive end-expiratory pressure (PEEP.).

Donors must test negative for both, human immu-
nodeficiency virus and hepatitis B2 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 size®. Lungs continue to be the scarc-
est organ available for transplantation, with only 5% to
10% of donor organs accepted’®. Greater public and
professional awareness may make more organs avail-
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va Kkpimpia mpémel va AauBavovTal umoyiv mpiv o
TVeUpoVag Tou 86T va propei va yiver amodektoc. O
S0TNg Tpérel va eival vewTepoc améd 50 eTwiv Kai
TIPETTEl va €xel eKTINOEl wg PuTIoAOYIKAS pe PpoyXo—
okommon, va pnv umtdpxer évaeign mveupovikig PAGPNS
oTnNV aKTIivoypagia Bwpakog, va pnv umdpxel I0TopI~
KO TTVEUNOVIKNG aoBévelag kal To PaO, va eival peya-
Aitepo amd 350 mmHg ce FiO, ico pe 1.0 pe 5em
H,O0 oe Betkn TehoexkmveuoTikr| mieon (PEEP.).

Or S6Teg mipémel va elval Kal apvnTIKOi GTOV av—
Bpwmvo 16 avooomonTikig avemdpkeiag (HILV.) kai
omv nratinda B. ZToixeia eTepomAeupng BAGPNS Sev
arrokAeiouv éva 861N, Gwe amaireiTal emmAéov efé—
Taon. H TeAikA péBodog ekTiunang Tou aAAopooxel—
patog mepiAauPaver pia adpr emokoTNaon Kar WnAd—
$non Tou mvelpova TPog peTauoaxeuon. O veluo—
Veg Tou &OTN BewpolvTal ouuPBaTol pe Twv ANTTWV
avahoya g ABO opddag ajuatog kai To peyéBoug
Toug®. O1 mvelpoveg eEakoAouBolv va eivar To o
omavio 6pyavo SIaBéoIuo yia NETAUOTXEUTT O€ TTO—
000TO [ovo 5 % oTo 10 % TWv amoSekTwV opyd-
vwy Tou 86TN'"°. MeyaAuTepn Snuocia kar emayyei—
MOTIKI) evnuépwon Utmopel va eEaodalioel mepioodTe—
pa 6pyava o€ acOeveic.

2YNTHPHZH TOY NMNEYMONA

H ouvmipnon Tou opydvou eival peyaAdTepng omou—
SaibTnTag ge oxéon pe T SIABeTIOTNTA TWV 0PYa—
vwy Tou &0t kai TNV ékPaon yia Tov AAmT. Mpd-
0dATES HENETEG €xouv Seltel OTI e TEXVIKA TNV TTAéOV
€UVOIKI} CUVTAPNON, Ol IoXAaKol Xpdvol avw amé 9
WpEg pTTopel va eival avekTol Xwpis onUavTiKh emdei—
vwon oTo amoTéheoua’’. H Texviki ouvTthipnong Bay-—
lor repiAappdvel ipoBepameia pe mpooTayAavsivn E,
(P.GE,), éxxuon pe Tpomommonuévo SidAupa Euro-Col-
lins ka1 epdplonon Tou Tvelpova OKPIPWS TPV ™mv
Tpaxeiakn ouodign. Metd o mveduovag BubileTar Tpeig
Popég ge peiypa mayou kai SiahUpaTog Ringer fj Iso—
lyte. O1 mpoomdBeies yia peTapdaxeuon yivovTar péoa
o€ 6 wpeg.

ANAIZOHZIA

H avaioBnoioAoyikn mipoeyxeipnTikA exTiunon eoTid—
CeTar 0TV UMOoTAPIEN HE 0EUYOVO, OTNV AVEKTIKOTN—
TA TNG AOKNONG, oTNV KapSiakn Aeroupyia, oTnv ou—
vurmapén SuoAeiToupyiag opyavou kai oV Tpéxouoa
AVTIMETWTTION PPOYXOCTIACTIKIAS A AyYEIOKIVATIKAS
acBéveiag. O éheyxog mrepIAauPavel apTNPIOKN YPau—
N KEPKISIKA 1) PPaxIOvIo Kal KaBeTNPIGoUS He eUKa—
MTITO BeppodiaAuTéd KABETAPaA TWV TVEUHOVIKWV ap—
mpeiwv. AcBeveis o1 omoiol BpickovTal 0To TeheuTaio
aTadio mveupovordBeiag auxvda mapousidlouy upnAd
enimeda KukAodopouoag KaTexoAapivig Kail auTd Tipérel
va AngOei um’'éyiv katd v avaioBnaia. Emiong éxouv
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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 tc 9 hours can be
tolerated without signifacant deterioration in outcome'".
The Baylor rechnique of preservation includes prostag—
landin E, (P.GE.,) 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 Isolyte.
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 pressure'®. 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. Inspired 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. Indica—
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 management'2.
An infusion of P.GE., is employed as a pumonary 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, PEEP. is avoided in those patients
with emphysema. The bronchial anastomosis is inspected
using a flexible fiberoptic bronchoscope; secretions and
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TNV TAOT va UTTOAEMovVTal o€ GyKo Kal va eivar emp-
pemeig oe kapdioayyelakr) aoTdBeia pe SedSopévn T
BeTikn Tieon aepiopoU Kal TNV avgnon Tou TIPOKUMTE
oTNv ecwBWPAKIKN TTiean. ‘Evag mpoaekTikog EAeyxog
NG KATACTAONG TOU OyKoU Tou acgBevi eival ouoi—
dng kai érol amodelyeTal n Tapoxr urrepPoAikol uypou.
H xpnon ayyeioouoTaATIKwy propei va eivar amapai-
™.

O aepioudg Tou povoU mvelpova emTUyXAveTal
XPNOIMOTIOIWVTAG éva evSoTpaxeiakd cwAnva SimmAou
auAou 1 évag evdoTpaxelakds ocwARvag povol auhol
aAAG pe éva evéoTtpaxeiokd blocker. Eva unxavnua
aepiopoU Mo TTEPITAOKO amd TO KOIVO unXAvnua avai—
o6noiag emmAéov eivai amapaitnto. Ta emimeda Tou
€1I0TTVEOPEVOU 0EUYSVOU EAEYXOVTAI TIPOOEKTIKA, AAAA
Ta enfmeda Tou Teho-{wTikou Sio&eidiou Tou dvBpaka
iCwg va pnv eival TAAPWS CwaoTa.

H kapdiomveupovikry mapdkauywn Ppioketar mavta
o€ €TOOTNTA yia ekTéAean aAAd omavia xpeidleTal
OTI§ MeTapOOXeUgelg povol Tvedpova ekTog amd Tig
TTEPIMTTWOEIG TWV a0Beviyv TIOU €XOUV TIVEUMOVIKI
uméptaaon. Evdeiteig mou unmayopelouv Tnv Kapdio-
Tveupovikn TTapdkapyn armoTeAel n aduvapia avoxng
™G oUoIENG TIVEUOVIKAG apTnpiag Omwg cuuPaivel
OTI§ TTEPIMTWAOEIG UTTogailiag, TTWong Tou Kapdiakou
TaApoU pe emakoAoudn peiwon SvO2 katw amrd 55 %
Kai/n pe pn avataxBeica oféwaon mapd TNV 1ATPIKNA
avTieTwmmon'?. ‘Exxuoan tou P.GE.1 edpapudletal oav
ayYeIOSIAOTAATIKO TWV TTIVEUHOVIKWVY QyVEiwV. OeTIKN
TEAO—-€KTIVEUTTIKA TTieon mpoaTiBeTal éTav o peTapo-—
OX€Uévog Tvelpovag €xel TormoBetnBel oe aoBeveig
ME TTVEUHOVIKA ivwon Kal apXIKR TTVEUUOVIKA UTépTaon.
‘Opwg n BeTikiy TEAO—-EKTIVEUTTIKN TTiEon amogelyeTal
o€ aoBeveig pe euduonua. H BpoyxiK avaoTouwaon
epeuvAaTal XpnoipoTolwvTag éva elkaumTo (fiberoptic)
Bpoyxookomo. Ta ekkpipaTa Kal To aia avappodu—
vVTal OXOAAOTKA TPIV TNV €u¢UONncn TOU HETOUO-
oxeubévTa mvedpova. O1 evéoTtpaxeiakoi cwAnveg Si—
mAoU auloU aAAdlovTal oTo TéNog TG Siadikaaiag pe
OWARVeg povou aulou.

S.L.T. TEXNIKH

O AAmTNG udioTaTal WA Kavovikh omoBotTAeUpIKn
BwpakoToun Kal o pegomAelpia Séoun etopdletal
yia Tn Ppoyxikn mepikaAuyn. O AQmTng umdkerTar o€
TIVEUHIOVEKTOMI €V TO aAAOUOTXeUpa GTIAXVETAI OTIG
dlaoTdoeig Tou. H petapdoxeuon apxiler ne mn Ppoy-
XIKI avaoTéuwaon. MeTd Tnv oAokARpwon Tng o ecw—
TTAEUPIKOG PIoX0S TUAIyeTal yUpw amé Tnv PpoyxXKn
avaoTopwon kal acdalitetal H éow Béon Tou CQui-
KoU 10ToU avApeoa oTo PPOyXO Kai TNV TIVEUHOVIKN
apTnpia epmmoditel Tn SuvnTiKG KatagTpodikn SIGBpw—
on TN PPOYXIKAS avaTTOMWONG HETA OTNV TIVEUUO—
vIK| apTnpia. H Ppoyxik avaoTopwaon e§acdaAilel
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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. TECHNIQUE

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 bronchial 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 Intensive 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 lung'™. It
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 PEEP. Adequate fill-
ing pressures are maintained, with fluids administered
cautiously. Isotropic support as well as the P.GE., infu-
sion may have to be continued into the postoperative
period.

Early lung dysfunction may be reversed with inhaled
nitric oxide. Immunosuppression is assomplished by a
combination of cyclosporin, azathioprine, and steroids.
Rejection is difficult to differentiate from infection, and
episodes of early acute rejection are common’™. 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 care™.

RESULTS

" In the first 4 years of lung transplantation at Baylor
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pia Bdon yUpw amd 6mou yivovTal oI avaSTOMWOEIS
TNG TIVEUUOVIKNAG apTNPIag Kal TNG TIVEUHOVIKAG (Aé—
Pag. H emavaAeiToupyia Twv ayyelaKWY OTOIXEWV
mpayuartoroleiTal he duo Tpoémoug, éva TPOoSPOUIKO
Kai éva omoBodpopikd. H pory aipatog Sia péogou Tou
METANOOXEUUEVOU TTVEUUOVA OTTOKABIoTATAI KAl O TIVEU—
povag SiaoTéAAeTal MeTd To mépag Tng eméupaons o
aoBevrg petadpépetal otn Movdda EvtaTikig Oepa-
meiag.

METEI XEIPHTIKH ANTIMET QnizH

O peTeyXepnTIKOS TTOVOG UTTOPEl VA AVTIUETWITIOTE!
pe évav emokAnpidio kaBetpa f e eAeyxopevn avai—
ynTIKA éyxuon. To avTavakAaoTiké Tou Prixa, n ppoy-
XIKA) apTnpia kai N Aeudikr Aarroupyia dev umapxouv
oToV HETapooXeUévo Tveluova10. O mveduovag autog
umokeITal oTnv TogKOTNTA Tou 0&UyOVOoU Kal O€ XO-—
pnAn Tieon TpixoeidikAg diaduyns. H adaipeon Tou
owArva mipoPAémetal péoa ge 6 wpeg amd TNV Adign
Tou agBevoug ot Movada EvtaTikig Oeparmeiag, Ouwg
umopel va kabuoTepoe woTe va ehaxioToromnbei n
mBavoTnTa TveupovikoU oidipaTtog pe PEEP. H ka-
voronTiki SIATAPNON TNG THEONG EMTUYXAVETAI HE TNV
TIPOOEKTIKA XOPrynon uypwv. H IvoTpoTTKr umrooTApI—
&n pe v ékxuon Tng P.GE.1 iowg Ba mpémnel va ou-
vexileral TN PETEYXEPNTIKN TTEPiOSO.

H mpwiyn SucAerroupyia Tou Tvedpova UTTopel va
avaTparei ue eioTveouevo vITpiKO ogeidio. H avooo-
KaraoToAf emTuyXAaveral pe éva guvouaopd KUKAO—
omopivng, alaBiompivng kai oTepoeidwyv. H amdppipn
eivar SUoKoAr} va diadopodiayvwoTel amd Tn pdAuv—
on kai emeigcdSia mpwiung ofeiag améppwng eival ou-—
ven's. H dvodog Tng Bepuokpaciag, n peiwong Tng
ofuyévwong f eudavion mulaiwv dnbnoewv otnv
akTIvoypadia armoTeAolv evSeigeig ol otroieg amairolv
avTieTwmon. Xopnyeitar 66an epoSou oTEPOEISWV
Kal avTIPIOTIKWY Kal TIPAYUATOTTOIoUVTAl KAAAIEPYEIEG
HIKpoPiwv Kal SiaPpoyxIKA Plowia. ZuvioTaTal n TPWIKN
elcaywyr o€ eSKA povada Kal n evraTik ¢uoioBe—
pateia Bupoka eival CNUAVTIKA OTn HETEYXEIPNTIKY
mepioSo e,

AMOTEANEZMATA

Yta pwTa 4 Xpovid OTIG HETAUOTXEUTEIS TTvel—
pova oTo MavemoTtnuioké latpikd Kévtpo Ttou Baylor,
To TIpOypaupa €8ee pia paydaia avinon amd Suo
peTapooyevoes To 1990 oe 17 To 1994. Exouv mipay—
paTtorronBei 29 petapooxeloelg mvelyova amd Tov
louAio Tou 1990, o1 ormoieg TrepiAauPBdvouv 25 SL.T.s.
kai 4 BL.T.s. pe ouvoAikd mooooTd empBiwong 70 %.
O1 19 petapooyxeloelg mveduova TTpayuaToTomnonkay
yia epduonua  X.All, o 4 yia averndpkeia al-avTi-
Bpuwivng, dUo yia Tveupovikr ivwaon, dUo yia TTpwTo—
mabn mveupovikr uréptacn Kar SUo via PPoyxeKTa—
oieg.
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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 1990, including 25 SL.T.s and
four BL.T.s, with an overail survival rate of 70%. Nine—
teen lung transplants were performed for emphysema
or C.OPD., four for alpha-1-antitrypsin deficiency, two
for pulmonary fibrosis, two for primary pulmonary hy-
pertension, and two for bronchiectasis.

CONCLUSION

In 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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ZYMMEPAZMATA

Ta Teheutaia xpovia, or Texvikég Kal of papuaKo—
Aoyikég eEeliteig éxouv Stuoel TN SuvatdTnTa N HETO-
MOTXeuon Tivelova va amoTehel pia Prooiun emioyn
yia mepigodéTepous aobeveis. AaupdvovTag urmoyiv
™ SiaBeciudTTA TOU 0pydvou oav KUPIO TTEPIOPITTI—
KO mapdyovTa, eival amapaitntn n mepaitépuw épeuva
6oov apopd TNV €mAoyr Tou 0pyavou Kal Tn guvTr-
pNON Tou yia T guvexi{opevn e€éNiEn auTrs Tng afiv—
maoTng Sladikagiag.
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O1 urrodoxeis Tou Brixa

A. MMOYPOX

1. Elcaywyn

O prxag eivar évag uoIoAOYIKOS INXAVIOUOS, O
orroiog TpoaTaTelel TOUG TTVEUUOVES amd TNV €I0TIVON
§EVWV OWHATWY KAl armopakplvel TG auEnuéves Ppoy—
XIKES Kal dAAeg exkpioeis. Apd pali pe dAAoug Tpo—
OTATEUTIKOUG pNXaviopous Omws To BAEVVOKpoowTod
kaBapiopd, TN BpoyxoolUomaon kal TN GaAyoKUTW-
on'2. Xe moAAous acBeveig o Prixag eivar un mapayw-—
YIKOG kai &€ oxeTiCeTal He TNV amopdkpuvon Tng PAéy -
vng™3. Mrmopei va eival povipng kar xwpig onuacdia f
€miiovog Kal Tapo&uopikog Kal va umodnAhvel Tnv
mapoucia unokeipevng véoou*? Eivalr To mo guyvod
OUNTITWHA TWV QVATIVEUTTIKGV VOOTHETWY aAAG Kai
oAU GUXVO OUUTITWHA TNV TTVEUHOVOAoYia Kal aTn
vevikn iatpikA. H ouxvétnTa epddviong Tou Prixa oto
VEVIKO TANBUopO Kkupaivetal petail 5 kar 40% kau
egapTdTal and epebioTIKOUG TapAyovTeg, OTTWS O KO-
VOGS TOU TOIVAPOU KAl Ol ATHOTdhAIpIol purTavTEGS,

2mv AyyAio guvtayoypadolvtal mavw amd 75
ekaToppupia avTIPnxiKa KaBe Xpovo, pe K6OTOS TTAvW
and 38 exaropdpia Aipeg, KATI mapouoio cuuPaiver kal
oTig HMA-®,

2. To avravakAaoTiké Tou BAxa

To avravakAaoTikd 1 n avtAia Tou PAXa amoTe—
Aeftai and 5 pépn (Ex. 1):

1. Toug unodoxeis Tou PAxa

2. Tnv npoocaywyod 066

3. To kévrpo Tou Prxa

4. Tnv anaywyé 066

5. Ta ekTeAeoTiKG Opyava, dnAadn Toug eiomveu -
GTIKOUG KAl EKTTVEUTTIKOUS HUEG.

21n guvéxeia Ba avadepBolpe Sia Ppaxéwv oTn
duaioloyia Twv ummodoxéwv Tou PBrXa Tou aviTepou
KOl TOU KATWTEPOU AVATIVEUTTIKOU.

3. O1 unodoxcig Tou BrAxa

Mapd TIG exTeTapéves LeNéteg TNG TeAeuTaiag
10eTiag yia To avTavakAaoTiké Tou PAxa (Ek. 2), ol

Mveupovoroyik KAvikn) kai EpyacTripio KAvikhg ®apuakoho -
viag, latpiké Turua, NavemoThuio KpATng

QAodSN ko |
onogAoiddn kévipa

'Yno&oxt{c l

Avangvorixod

Adpuyyog

paxeia

Bpdyxor

SRR
npooaywyss o8og
wpidupo

. yAwooopapuyyike
B 3 NVEUHOVOYAOTPIKG
:am;\gol xéAnol p—

T

aurl ’ |
unelwkotag cnayoysg 08og
ru:f:nxdpéio NVELPOVOYQOTPIXO
Siéppaypa §peEVIKS

oTépax0g KIVNTIKG vetaia v.
—

Eiéva 1: AlaypoppaTiki) mapdoTaon Twy pepwv Tng avTAiag
Tou Brxa.

o OpBadpikég

/ % ‘K\Raﬁo; s

vépupa

npopnikng puEAS

v Aapuyyikd v.

- ¥~ veAwdg nuprivag X
Vil
# votaia 0ddg
c1 < pidpou

’ veTiaiog PLEASS

MVEULOVOYAOTPIKO .

cridaxvikd npogaywyd v.

Eova 2: Alaypappatikiy mapdotaon Tng mpocaywyol odou
TOU aVTAvakAQoTIKOU Tou Prixa.

akpipeis puaioAoyikoi kal TaBoduaioloyikoi pnxavi—
opoi Sev éxouv TApws SieukpivioBei. O1 yvoeg yia
Toug utoSoxeig Tou Prixa eival akdun avemapkeic, av
Kar ol Siladikaagies pe TIG omoieg TpokaAeiTal PAxaAg
eival ofpepa kaAuTepa karavonTég'o-'8,

Ymapxel kdmola ouyxuon ge 0,7 adpopd TNV ay-—
yAooa§wvikf ovopaoia Twv urmoSoxéwv Tou Prxa.
'ETo1 o1 urodoxeic Twv C-ivibv avadépovTal Kal oav
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urodoxeis amodiracng (deflation), J-umoSoxeis, ai-
aOnrikoi urodoxeis KA. Opoiwg or Taxéwg pooap—
Molopevol urtoSoxeis Tou TveUpova avadépovTal Kal
oav "epeBioTikol" uToSoxeis 1 we "urtoSoxeic Prxa” .
Akéun aAAol moTelouv 6T o Taxéws Ka Bpadéwg
pooappolouevol UToSOXEIS TACEWS umope va eival
Ta 00 dkpa TnG iSiag opddag umodoyéwv202T,

3.1 YNIOAOXEIX BHXA TON ANQTEPON AEPAIQrQON

Or avwtepor aepaywyoi kai €iSiké o Adpuyyag ei—
val TEPIco6TEPO euaiodnTol aTa epeBiouara mou Tipo—
Kahouv Prixa, amd 6,7 ol KATWTEPOI AepaAyWYOi, TT—
Bavév Aoyw Tou 6T eival mo ekTeBepévol oTa €—
OTIVEOEVa aépa, Ta owuaTidia kal ge GAAoug epeBi—
OTIKOUG TTapdyovTeg.

'Exouv mepiypadel 3 TUrmor unoSoxéwv (Miv. 1) mou
evepyomoloUvTal and Tnv avarnvon (breathing activa-
ted), oTo Adpuyya: a) urrodoxeig Trieang (pressure rec-
eptors), B) unodoxeis aywyng (drive receptors), kai
y) unodoxcig kptou/pong (cold/flow receptors). O
urtoSoxeig auToi SieyeipovTal pévo amd TV avamvor
Kar eival amiBavo va euBuvovtar yia To PAxa?2

O1 800 TUmol uodoxéwv mou elval mBavd va oxe-
TiCovTal pe To Prixa eival a) ol epeBioTikoi uodoxeic
kai B) o1 umodoxeig Twv C-1viv Tou Adpuyya. O epe—
BioTiol umodoxeis Sieyeipduevol TPokaAolv Tax€éws
POCapHOlOUEVEG aKavOvIoTeg ekkevwaoels (dischar—
ges)?*4. Nieyeipovtal amd SIapopa uNXavIKA Kai Xni-
K& epeBiouarta kai n evepyoroinor Toug oxeTileTal pe
évapén Prixa.

O1 Aapuyyikég C-iveg eivar auleheg fveg Tou Tveu—
HOvVOyaoTpIKoU TTou evepyormololvTal amd un edikd
XNHIKG epebiopaTa kar 0 €peBIoUOS Toug oXeTieTal e
v évapgn Tou Prixa. Emiong pmopel va mpokaAoUv
Kar GAAou €idoug avTavakAaoTKd, 6Twg Amvold, 4Tav
epeBioTel 0 Adpuyyag™.

3.2. YNIOAOXEIX BHXA TON KATQTEPQON AEPAMQ-
FQN

A6 TIG KATWTEPES avamnveuoTikés odoug, n Tpo—
méa Kai of SlakAadwoeg Twy peydAwy Bpdyxwv eivai
euaiobnTol ge unxavikd epebiopaTta, Aoyw ecdnvii-
O€EWS TWV EICTIVEOUEVWY CWHATISIWY OTIS Béoelg au—
T€G'5?%. AvTiBeta, ¢aiverar amiBavo va mapdyerai
Prixag améd Toug pikpoUs aepaywyous Kai TIS KUWEA—
Seg?s,

Or aioBnTiKoi UToSOXEIS 1} 01 TPOTaYWYES VEUPIKES
amoAngeig Tou TpaxeoPpoyxikol Sévépou pmopel va
SiakpiBolv o€ 4 TUmoug*>*-28 (Miv. 1): 1) o1 Ppadéwsg
npooappozoépevol urodoxeis Taoews (slowly adapti-
ng stretch receptors, SAR), 2) o1 Taxéws mpogappo-
z6pevol unmodoxeig Tagews (slowly adapting stretch
receptors, SAR), 2) ol Taxéwg MPOCAPHOZOMEVOI UTIO -
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doxeis Tdoews {rapidly adapting strech or "irritant” re—
ceptors, RAR), 3) o1Bpoyxikoi unmodoxeis Twv C-iviov
(broncial C—fiber receptors), kai 4) ol mveupovikoi urro -
doxeis Twv C-Iviev i J urrodoxeig (pulmonary C-fibre
receptors or J-receptors). ‘Exouv mepiypadei unmodo-
Xeis Prixa mou oxeTiCovralr pe Ta veupoemBnAioké
OwPATIa Tou €mBnAiou TWv HIKPWV aepaywywyv oe
opiouéva (wa, 6mwg ¢aivetar amiBavo va rmaifouv
KAToI0 POAO OTO AVTAVOKAGOTIKG Tou PAXA OTOUS
avBpwroug?®,

3.2.1. BPAAEQZ MPOAOXEIZ TAZEQS (BIMYT)

O1 BINYT eupiokovTal 0To peuPpaviodes Turpa Tou
omoBiou TOIXWHATOS TWV HEYAAWY OEPAYWYWV KAl
evTdg TNG pUKAG 0ToIBASAG?3". 'Onmwg Kai To Gvoud
Toug onuaiver, of BMYT mpooapupdlovtar oAU Bpa-
6éwg oe aAAayég Tou PAKOUS Twv WUV, YTdpxouv
amodeiels 6T Sev Prmopolv va mpokaléoouv Ty évap—
&n Prixa. 210 NAeKTPOVIKO HIKPOOKOMO €XOUV TNV €l—
davion unxavoimodoxéwv Kai eivar eppieles. Aleyei—
povTal amd Tn SIGTACN TOU TVEUUovVOoS Kai OXl ammod
XNHIKéS kal epeBioTikés ouaies. Mailouv pIKpS pPoAo
oTov TUTTO TNG AVATMVONG O€ GUAIOAOYIKA ATOMA O€
npepia, aAAd prropolv va Tpormomoinaouy Ty évtaon
Tou PrAxa.

Ze peléreg mmepapaTolwiwy, érmou ol umodoxeic autof
éxouv kataoTpagei ue SO,, Sev mpokaheital PAxas e
Tov epebiond Toug®. Maiouv kUplo pdAo oTo avTa-
vakAaoTKO Siatdoewg Herring-Breuer, To omoio ava-
oTéAAel TNV mopaTeTapévn SpacTnpIdTNTA TWV €l—
OTIVEUOTIKWY HUWY, SIOKOTITOVTAS TNV TTAPATETAREVN
eioTvor]. 21d {wa n onuavTik SIdTaon Tou Tvelpo—
VoG TIPOKaAEl émvola, evy n PayoToun kai i Kata—
OTPO®R TNG AVATIVEUCTIKNAG TEPIOXNS OTn yédupa
TTPOKAAEl TapaTeTapévn €I0TIVEUTTIKA SpacTnpidTnTA
(ovopalopevn kai amveuaTikr avarvor)?’33. O BNYT
elval duvaroév va maifouv éupeco poéAo oTo PAxA,
péow TNG SIEYEPOTEWS TWV EKTTVEUTTIKWIV HUWY. AKO—
HN N avacToAr) Toug g€ TepapaTolwa pedivel Tnv
ouxvétnTa Kai Tnv évtaon tou Prixa. Or BMYT mba-
vév va maifouv éuueco poAo oTo Prixa péow TNG
S1éyepang TWV EKTMVEUTTIKWY puv. EmmAéov, n ava-
oToA Twv BMYT mpokaAel peiwan g ouxvoTnTag
Kal Tng €évtaang Tou Prxas.

Eniong mpokaAoUv aviavakAaotikh BpoyxoSiaoToAn
HEOW avaoTOANG TOU MYEUHOVOYATTOKOU. 'OumS 0 pOAOS
ToUg Oev elval KaAd yvwotdg 600 ata nepapatézad . To-
MiKA avaioBnoia o€ MapACKEUAoUEVO MVEUHOVOYACTOIKG
avaotéhAe 1o aviavakAaotiké Herring -Breuer otoug av -
Bpwroug?33, O unodoxeig autol proper va maizouv péAo
otov €Aeyxo NG avanvong e aoBeveig pe xpovia ano-
(PPOKTKN TVEUPOVOTNABEIQ, o1 Oroiol avarvéouy g€ peyd-
Aoug Gykoug, Bpaxivovtag TNV EiGTIVON Kal TOpaTeivovTag
NV EKMVONZ,
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3.2.2 TAXEQX MPOXAPMOZOMENOI YMOAOXEIS
TAZEQZ 'H EPEOIZTIKOI YITOAOXEIX (TMYT)

O TNYT eival epudeles aiobnTikés amoArgerc o
oTI0i€G €UpioKOVTAI KATW a6 To €mBAAIO Kal PETOEU
TWV €mMONAIOKWY KUTTAPWY TWV PEYEAWY aepayw—
YWV Kal N TUKVOTNTA Toug eival ueyaAiTepn oToug
SIXQOHOUG Ty 2226.37-40,

MpooapuélovTal ypnyopdTepa amé Toug Tponyol—
MEVOUG UTTOSOXEIS Kal 0 aTTOKAEIoNOS Toug, pTopel va
avaoTeihel To PrAxa’®!. Aleyeipovtar amd Siddopa
XNHIKG epebiopata Ta omoia mpokalolv Prixa, Omwg
0 Kamvog Tou Talydpou’#, Ta ddpuaka UTd popdr
vepeAng (aerosol), To KITPpIKG 08U, N auuwvia, o ciBé—
pas, N kawaiaivn kai n evéayyeiakr éyxuon opioué-
VWV HegoAaBnTikiv ouoiwyv, o6mws n kapPaxoAn, n
I0Tapivn Kal o1 pooTayAavsives 425, Emiong Sieyei-
povTal amd unxavikd epebiopara, 6mwg n okévn, Kai
yia Tov Adyo autd eival yvwoToi kal cav "epeBioTi-
Ko™ urrodoxeis. EmmpooBérws peydleg petafoiég Tou
OYKOU TWwV TIVEUHOVWVY i TWV aepaywywv eival Su-
varov va Toug Sieyeipouvi*2. Or TNYT eivar mAéov
evaioBnTol amd Toug BMYT oTa Tomkd avaiodnTi-
KdA3'44'45.

'Exouv mepiypadei Slo TUmol Taxéws mpooappo-
Copévwv unodoxéwv. O évag TUMog eupiokeTal Tepi—
beEPIKA 0TOUG TTVEUHOVES Kai 1 SIEYEPTT) TOU TTPOKAAE!
Kupiwg urréprrvoia, BaBeid avamvor] pe mapaTeTapévn
apXIkf) eloTIVeUaTK:) daon kai mbavov PrAxa®®, kai o
GaANOG eupiokeTal OTNV TPAXEID KAl TOUG KEVTPIKOUS
Bpoyxous mpokaAwvTag PBrixa pe TTapATETAPEVN €K—
TIVEUOTIK) pdon, Kal yia Tov Adyo auTdékaAolvTal Kai
“unodoxeis prixa". Eivar mAéov euaioBnTol oTa XNUIKA
mapd oTa PNXavika epebiopara, omwes n aupwvid, To
6Cov kai To SO,. Emiong Sieyeipovtal amd moAlolg
dAeyuovidelg SieyépTeg, oMW ol mpoaTayAavsdivn
PGF2a, n oepoTtovivn kai n ioTapivy (Miv. 1).

MoTederar 611 of TAYT eival KUpiwg 1 AToKA€ITTI—
Kwg utrelBuvol via TNV évapin Tou Prixa, eviy UTApyel
OUOXETION METAEU TNG TTAPOUTTOG TOUS Kal ThG evTd—
O€ws Tou Prxa, o€ avTiBeon pe toug BMYT. O TAYT
Sleyeipopevol €Xouv ayyeIooUaTaATIK SpAon, eVl ol
BMYT éxouv ayyeodiaoTaATikiy Spdon. Aiéyepon Twv
TIYT mapatnpeiTal o€ MEPAPATIKE TTVEUHOVIKES VO—
00U TLX. HIKPOEUPOAT, BpoyxXdoTaoHog, TTVEUHOVIKO
oiénua, TveupoBwpag kar ateAektaaia*’ . 'Opwg uap—
XOuv kai opiopéves avTiBeteg amodeiteig 611 Sev mai-
Couv onuavTikd poho oty yéveon Tou Prixa. 'Exel
eupebei 6T Sev umdpxel KAN CUGXETION HETAEU TNG
mapouciag evéoemBnAlokwv aloOnTIKWY VWV Kal Prxa
oe Siapopa €idn {hwve49,

3.2.3 BPOIXIKOIl YMOAOXEIZ BHXA TON C-INON

O1 unodoxeis auTol eival apteAes aiodbnTikég veupi—
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Kég amoAngeis kar eupiokovTal aTo embnAio Twy Ppoy-—
XKWV TOIXWHATWY Kal TIpodaviig Tng Tpaxeiagsoss,

H exAexTikn Siéyepan Twv urmoSoxéwv Twv C-iviov
o€ avaioBnTomomnpéva 1 un {Wa Sev éxel SeiyBei moTé
oI pokaAel Prixa'’®. AvTiBeta, n Siéyepon Twv Tveu—
MOVIKWY uttodoxéwv Twv C-Ivibv avaaTélAel To Prxas’.
An6 éuueces evdeiteis mBavoloyeitar To iSio Kar yia
TIS Ppoyxikég C—iveg®?,

Mriopei va SieyepBolv amd pnxavikd kar xnuiKé
epebiopara, OmMwe N Kayaigivn (To KAuTod TTAPAYWYOo
TOU KOKKIVOU TITTEPIoU). H kawaioivn pokahei ameuai—
obnromoinon 1600 Twv Ppoyxikwy C—ivibv, 600 Kal
TWv Taxéws mpooapuolopévwy umoSoxéwyv, oUTwg
WoTE va XAavouv Tnv KavdTTd Toug via PAxa oe
emidpacn Sladpopwy €peBITUATWY, OTTWS TOU KITPIKOU
0§éog oe mepauara emni {Hwvss,

O epebiouds Toug Sev eival eidikdS kal Ta TAéov
évtova epebiopata Sieyeipouv Toug TMYT. H eiomvon
Kawaioivng amé avBpwroug mpokakel goPapd Prxa.
mpodavig Aoyw epeBiopol Twv Ppoyxikwy C—iviv.
Emiong mpokaAei mapodikd Bpoyxdomacuo ™. O epebi-
OMOG Twv Ppoyxikwy C-Iviyv TTpokaAel ouxvd yprRyo—
pn., emméAan avarmvor, avTidépacn n omoia opoldlel
pe T Siéyepon Twv TNYT. Aleyeipovtal amé Thv
Bpadukivivn, n omoia kar Toug SiadopoTiolel amd Toug
epeBioTikous umodoxeic®. Emiang SieyeipovTtal amd Tnv
IoTapivn, TNV mpooTayAavdivn PGF2a, PGE2, PG12,
SO2 kar mBavdv T AoPehivn?6-54-56,

O1 auleleg C-iveg TWv aepaywywv Prope va
TTEPIEXOUV KOl VA €KKPIVOUV aioBnTIKG veupomenTidia
(Taxukiviveg), omwg n ouaia p®’.

3.2.4 TINEYMONIKOI YMOAOXEIZ BHXA TQON C-INQN

O1 unodoxeig auToi eival yvwaoTol gav umodoxeig —
J (J-receptors) kai eupiokovTal oTa KUWPEAISIKA ToI-
XwpaTa kovTd oTa Tpixoeidn (Juxtacapilary) kar mBa—
vov oTa Ppoyxiké ToixwuaTa. Eivar apteleg veupikég
aTToANgeIS TOU TTVEUHOVOYAOTPIKOU Kai SieyeipovTal
TIepiTou amod Toug iSloug TTAPAYOVTES TTou SiEyeipouv
Kal TIG avTIOTOIXEG PpoyXikés ives?®. EmmAéov auTég
SleyeipovTal kar amd Tveupovikd pikpoéuPola, oup—

dopnTIK KAPSIOKA AveTdpKeia Kal TTVEUHOVIKO oidn-
“026,50,58‘

4. Zupnepdopara

O Prxag eival évag 1IoXupds TPOaTATEUTIKAG PNXa—
VIOUOG TOu TTVEUHovog amo Tig auinuéves ekkpioerg ka
v eiopdépnon Eévwy cwudtwy. O1 akpiPeic duoio-
Aoyikoi pnxaviopoi Kablg Kal yVIoES Jag yid Toug
urtodoxeig Tou Prixa eivar ateleig. O PAxag eivar ou—
viiBwg To amoTéleopa epeBiopol Twv aoOnTIKWY
armoAiewv Twv depaywywv. O umoSoxeic Twy avw—
TEPWV QEPAYWYWV EiVal EKEVOI O OTTOIOI KUPIWG TTPO—
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kahoUv PAxa. TeAeohoyikd autd oupPaivel wg TPo-
OTATEUTIKOG UNXAVIOUOG armd TNV TEPAITépW EVOPr—
vworn Tou &évou oWwuaToS.

O1 urtoSoxeic Tou Prixa ol omoiol SieyeipovTal amo

pnxaviké epediopata eivar ol eppUereg 1 apveleg ai—
0ONTIKéS VeupiKES Ve ol oTToleg EUpioKOoVTAl OTO ANa—
puUYYQ, O TOXéWS TIPOTAPHOLOHEVOIl UTTOSOXEIS Té-
oews Tou Adpuyyog, f kai of So. Or umodoxeig ol
omoiol SieyeipovTal amd XNUKA epeBiopara eival ol
ePMUENES I auUeEAEs aIoONTIKES VEUPIKES iVES O oTT0l€Eg
eupiokovTal oTo Adpuyya, ol C-veupikég armoAAgelg
Tou Tveluovog i kal ol duo.
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Cough receptors

D. BOUROS

1. Introduction

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-
cytosis'2 A number of patients have non-productive
cough which is not associated with mucous clearance
and may have a different stimulation™®. 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 cough®. Increased sensitivity
of the cough reflex could be the lkely explanation?,
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. It 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%°. In UK. it is estimated
that there are over 75 miillion self prescribed doses for
cough per year’, with more than £ 38 milion sales®,
and a same magnitude of problem estimated forr the
USAS®.

2. 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

In this review we will discuss the physiology of
cough receptors of the upper and lower respiratory
tract

Critical and subcor—
tical centres
Respiratory
receptors
Larynx

Cough centre

efferent route

Trachea
Bronchi
1 Trifacial

Glossopharyngeal
Other receptors

Nose
Sinuses
Ear
Pleura
Pericardium
Diaphragm
Stomach

Vagus
Phrenic

L
Afferent route
vagus
phrenic

Figure 1: Diagramatic reprentation of various parts of the cough
pump.

@, Opthalmic
branch
.

. It
superior matilla
nerve

a Glossopharyngeal
0

Pons varolii

nerve

Hind brain
Terminal Xnucleus

C1

=
r*
a Spiral cord

Splacnic efferent nerves

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 undestrood'®-'8. There is some confusion concer-



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

ning the nomenclature of cough receptors. Thus, C-
fibre receptors have also been refered to as irritant
receptors and cough receptors'. Indeed Paintal has
suggested that rapidly and slowly adapting pulmonary
stretch receptors may be the two extremes of one
indistinct group202’,

3.1. UPPER ARWAY 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 described in the larynx (Table 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—
ghing?2,

The two types of receptors which are most likely
to be responsible are: a) the irritant receptors and b)
laryngeal C-fiber receptors. The irritant receptors
when stimulated produce rapidly adapting irregular dis—
charges?®2?4. 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 stimul,
and are probably involved in the initiation of cough. It
may also be that they can mediate other types of
reflexes, such as apnea, when the larynx is irritated’.

3.2 LOWER RESPIRATORY TRACT RECEPTORS

From the lower respiratory tract, the carina and
large bronchial bifurcations are especially sensitive to
mechanical stimuli’®?® due to impaction of the inhaled
substances on these sites. In contrast, cough produc-
tion seems unlkely to be induced from small airways
and alveoli®®.

Sensory innervations of afferent nerve—endings of
the tracheobronchial tree can be divided in four type-
§414-2728 (Table 1): 1. slowly adapting stretch recept-
ors (SAR), 2. rapidly adapting stretch or "irritant” rece-
ptors (BAR), 3. bronchial C-fibre receptors, and 4. pu-
Imonary C-fibre receptors or J-receptors. Receptors
associated with neuroepithelial bodies have been iden-
tified in the epithelum of the small arways of some
animals, but is unlikely that they play a role in the
cough reflex in humans?.

3.2.1 SLOWLY ADAPTING STRETCH RECEPTORS (SAR,
citric )

These receptors are located in the membranous

275

posterior wall of the large airways within the smooth
muscle of them?%-%'. 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 main 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.

in animal studies in which the SAR have been de-
stroyed by SO,, the animals do not cough when the
trachea is stimulated®?. SAR play a main role in the
Hering—Breuer inflation reflex, which inhibits sustained
inspiratory muscles activity and tonic discharge at high
lung volumes, stopping prolonged expiration. In animals
a significant lung inflation produces apnea, while vago-
tomy and destruction of the pontine respiratory group
produces prolonged inspiratory activity (so—called apn-
eustic breathing)?’*3. 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 coughing®*.

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—Bre ler reflex in human—
s283536, 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—
ation?s,

3.2.2 Rapidly Adapting Stretchreceptors or "irritant™
receptors (RAR)

These are my=linated sensory nerve terminals situ—
ated below the epithelium and between the epithelial
cells of the large conducting airwavs and their density
is greater at the bifurcations of them?2:26:37-40

They adapt more rapidly than the SAR and fire
irregularly. RAR have also vagal myelinated fibers and
their block, may inhibit cough'". They are stimulated
by a number of the clinical stimuli that cause cough
such as cigarette smoke*!, aerosols’, citric acid, amo—
nia, ether vapor, capsaicin, and intravascular injections
of some mediators, such as carbachol, histamine and
postaglandins'#?%4, They are also stimulated by mech-
anical stimuli, such as dust, and therefore are known
and as "irritant" receptors. In addition large volume ch-
anges (inflation—deflation) of the lung or the airways
may stimuli them*%2, RAR are more sensitive to local
anesthetics than the SAR*3-45,

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-
h* 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-
rs"3101131 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 F,,, histamine and se-
rotonin, (Table 1).

It is believed that RAR are mainly 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
effect?658,

RAR stimulation is observed in experimental pulmo-
nary disease such as microembolism, bronchoconstric—
tion, puimonary edema, pneumothorax and atelectasis—
4741 However, there is some evidence against the
significant role of RAR in the genesis of cough. It was
found that there is not a good correlation between the
presence of intraepithelial sensory fibers and the cough
reflex in different species*®4°,

3.2.3 BRONCHIAL C-FIBER RECEPTORS

These are nonmyelinated sensory nerve endings found
in the bronchial walls and probably in the trachea, usu-
ally located within the airway epithelium?®°28,

Selective stimulation of C-fibre receptors in anest—
hetized or not animals has never been shown to cause
cough'™. On the contrary, stimulation of pulmonary C-
fibre receptors inhibits cough®’. Indirect evidence sugg-
ests the same for bronchial C-fibre receptors®.

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-
mas®2,

Their stimulation is not specific and the more inte-
nse stimuli activate RAR?2. Inhalation of capsaicin in
humans causes severe coughing, probably due to stim-
ulation of laryngeal C-fibres. It also causes transient
reflex broncho-constriction'™. Bronchial C-fibre stimul-
ation often causes rapid, shallow breathing, a reaction
similar to RAR stimulation?®. They are also stimulated
by bradukinin®*, which differentiates them from irritant
receptors. They are also stimulated by histamine, pro-
staglandins F, , E,, 1,%¢, SO, and possibly by lobeli-
ne®.

Unmyeelinated C—fibres in airways may contain and
release sensory neuropeptides (tachykins), as thes-
ubstance P%’.
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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-fibers?®. In addition, they are also stimula—
ted by pulmonary microembolism, congestion and pul-
monary edema?:50:58,

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 stimuiated by mechanical
irritation are myelinated or non—-myelinated sensory nerves
situated into the larynx, rapidly adapting stretch rece—-
ptors in the larynx, or both. Chemical 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.
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MPWIOTVIIEC Epyao ESQ

soriginal articlese:

H emidpaon tng purravong rou rrepifdAAovrog
OTO AvamnveuoTIKO oUoTNUA TWV TAIOIIV

NG mmepioxns Oeooalovikng

A ZIXAETIAHZ, E. AAZKANOMOYAOQY, L ZIOMAZ,

E. BAAXOIANNHEZ, XP. BAMBAANAHX

Eicaywyn

‘Exel amodeixBei 6T éva 1I0TOPIKO E avaTTVEUOTIKA
mpoPAfuaTa KaTd TNV TaISKA nAIKia cuvSIGleTal ue
auénuévo kivéuvo eudaviong mabBoAoyikhg avanmveu—
OTIKAG TIVeupovomaBelag katd tnv eviAikn {wnh'. To
avamveuoTkd oUOTNUA TwV GUTIOAOYIKWY PBpedv
daiverar 0TI eival 1Si0iTeEpa euaiobnTo agdoU TTapou—
o1élel maBoAoyKd uynAf UmepavTISPACTIKOTNTA O€
pn eidikd epebioparta?®, n omoia e€eNicoeTal avTioTpO—
dws avdloya mpog Tnv nAkia*®. Kard cuvémea n
TTPOCTATIA TOU AVAMVEUCTIKOU TUOTAPATOS TWV TTAI—
Sy SlaodaliCel uyieic velpoveg katd Tnv eviAikn
Cwn.

Eival yvwoTtd 611 Ta upnAd emimeda atuoodalpikn
purravong emmnpedfouv T voonpdtTa Kai BvnoudTn—
Ta and TIG avanveuoTikég rabnoeg. QoTdéco n eri—
dpaon TNg pakpoxpoviag ékBeong oe "amodekTd" opia
atpoodaipikig puravang Sev eival yvwaTth. O emén-
MIOAOVIKEG LEATEG TTOU TTAYKOOHIA €xouv Yivel ado-
pouv Kupiwg evnAIKEG OTToU OUWG TOCO TO KAMVIOUA
000 Kal n emayyeAPaTK €ékBeon mepimAékouv TNV
KaTtdoTaon kai emokidfouv TNV emmiépacn Tng ATHO-—
odalpikig purmavaong®.

Eival emiong yvwoTtd 6T n uyeia Tou avamveuoTi—
KoU ouoTANOTOS ennpedleTal Kal amd ToAAoUg Tapd—
YOVTESG OTTWG TIG KOIVWVIKOOIKOVOUIKES TUVOAKES’, Tov
apiBpd Twv HEAWV [IAS OIKOYEVEIag ge oxéan PE TNV
€KTOON TOou XWwpou tou Siaofiodve, Ta avamveuoTiKd
VOONUATA TWV aTtéuwy mou Siafiodv oTov iSio Xwpo’
Kal ol KamvIOTIKEG Toug auvrBeies® kKabuwg kal To €idog
€VEPYEIag TTOU XpnaiJoTToleiTal yia T 6épuavan kai To

EpyaoTipio ‘Epeuvag Mabioewv amd to MepiBdAiov, Mveupo-
voAoyikry KAiviky AN.O.

[ TEIOTZIOL, A. XAQPOZ, . IZM1EP, 1. TEQPTOYAH,

payeipeua®.

Ymv EAAGSa o1 eménuioAoyikég épeuveg Twv vo-—
ONUATWY TOU avamveuoTIKoU oTnv maldikr nAikia eivai
Aiveg"? ki mrepiopiCovtal ot peAéTn TTapapéTpwy
TNG AVATVEUCTIKAS A€IToupyiag f kal eupdvion ou-
MTTITWHATOAOVIOS 0€ oX€on PE TNV ATHOODAIPKA pU—
mavon.

O1 agToxol TNG MEAETNG aAuTAg ATav 1 Siepedvnon
NG emidpaong TG pUMAVONG TOU €UPUTEPOU KAl Ol—
KiokoU TepIPAAAOVTOS OTO avamveuoTkKd cUoTNud
madiwv nAkiag 9-12 xpoévwyv. MeAetiBnkav maidid
Suo ek SiapéTpou avTiBeTwy meploXwyv TNg Oecoa—
Aovikng, Tng AUTIKAG Kal AvaTtoAikhg tmou Siagépouv
ONUAVTIKA TOOO WG TIPOG To €/60¢ Kal Ta emimeda Tng
aTuodaipikng pUtTvacong 600 Kal WG TTPOG TIG KOIVW-—
VIKOOIKOVOIKEG TUVONKES Kal To PIoTIKG ermimedo.

Artopa

>mv épeuva mou SIegxOn To PBIvoTTWpPo Tou 1992
mpav uépog OUVOAKA 5.247 maidid Twv TPIWYV Te—
Aeutaiwv TéEewv Twy Anuociwy ZX0oA€eiwv TNG AuTi—
KAS kal AvaTtoAikng ©ecaalovikng.

H Autikfy ©@ecoalovikn PpiokeTal kovTd oTn Pio—
pnxavikn {wvn kal eival yvwoTo OTi rapouaiddel
peyaAuTepn pummavon oe 6An Tnv mepioxn. H AvaTo-
AR} @ecoalovikn PpiokeTal pakpid amd Plounxavikég
Kai BloTexvikég povades, mapouaidlel pikpdTepou Bab-
pou pumavan mou KovTd oTig peydAeg odikég apTn—
pieg odeileTal KUPIWG OTIG KAUTEIG TWV TPOXODOPWV.

MeAetiBnkav 2.906 mmaidia (1.385 ayopia kar 1.521
KOpITOIa) TTou KaTokouoav €l TeVTaeTia TOUAAXI—
oTov oTn AuTikl ©@ecoalovikn Kai CUYKeKpIUéva OTO
Anfpo EAeubepiwv KopdeAiol kai 2.341 maidid (1.164
ayopia kai 1.177 kopitoia) otnv AvartoAikr, OSAHog
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Kalapapids. Ye kéBe maisi yivovrav ompopérpnon
KAl CUMMANPWVOVTAV éva epwTnuaToA6yIo.

~ H MEAETH THX PYNANZHZ THZ ATMOZOAIPAX

H ueAétn Tng aTtpoodapikig puTaveng éyive amd
10 Epyaompio ®uoikig Tng ATpdodaipag Tou AMNO.
Na pev ™ Autik) ©@ecoalovikn Ta oTolyela Twy pe-
Tproewv TpoépyovTal améd To aTabud Tou Kopdehiol
mou BpiokeTal 0To SUTKO GKpo Tou Afpou EAeube-
piwv-Kopdehio kai avikel oto Ymoupyeio MakeSo-
viag-Opdkng yia ée Tnv AvaToAiky Oegaalovikn xpn-
glomonBnkav Ta oTolxeia Tou oTabBuol TTou Ppioke—
Ta o™ oupPoAn MapTiou kai Kapakdon mou avrikel
oTo Afuo Oeooalovikng. H efétaon Twv peTewpo-—
AOVIKWYV TTapapéTpwy mmou kaBopifouv Ta enfrreda g
ouravong (medio porg avéuou, Uwog avdueEng) Ka-
Bwg kal Ta emimeda Twv KUPIOTéPwV PUMWY SNA. S0,
NO,, O, koAUrTouv To Xpoviké SidoTnua 1990-92
Kai avaAlbnkav XwpioTd yia To Xeuwva, To 8épog
Kal TIg METABATIKES ETTOXES.

B. EPQTHMATOAQIIO

To epwTnuatoAdyio Tou Xpnoomondnke Paci-
oOnke oe avahoyo Tou B.G. Ferris™ pe pikpég mpo-
OBAKES OXETKA pE TN CUNMTTWHATOAOYIA Ard To Avi)—
TEPO avamveuoTiké. H emmdpkeia Tou epwtnuatoAloyiou
€xel amodeixBel oe SiGpopeg emdnuiohoyikég Epeuveg
mou éyivav g€ maisid ™. MepihauPaver epwtroeg mou
adopolv Ta Snpoypadikd gToIXEla Twy TAISILY, TO
HOPPWTIKG emimedo Twv yovéwv, Tig cuvBrkes Sia-
Biwong oTo OTITI, TOUG TTAPAYOVTES TNG OIKIAKAG ATHO—
OhalpIKAG pUrvaong (KamviaTikég ouvrBeles, eidog
EVEPYEIOG TTOU XpNoIMoTToIETal yia Tn Bépuavon Kal To
paveipepa), TG TUXOV avamveuoTikég mabhigeg Twy
HEAWYV TNG oIKoyéveiag Kal Tnv Urmapén KaToKISiwy
{wwv. Me kaTaAANAEs epwTrioeg Siepeuvd To 1I0TOPI-
KO Kal TN oupmTwpatoAoyia Tou maidiod amd To avii—
TEPO KAl KATWTEPO AVATTVEUOTIKO, TIS MBaves ailep—
YIKEG ekONAWOEG, KABWS KAl TO I0TOPKO AOIHWSWY
voonuaTwy NG maiSikAg NAIKIaG.

Ta epwTnuaTtoAdyio SiavepriBnkav ota maidid adol
Sobnkav ol avahoyeg eEnynaeig, cuprAnowenkav amd
TOUG yoveig Kal cuveAAéynoav pia efSopada apyd—
Tpa. AlaveunBnkav 3.063 epwtnToAdyia oTn AUTKN
Qecgoalovikn kar emaTpapnkav 2.906 (94,8%) ev
otnv AvatoAikn Oecoalovikn Siavepribnkav 2.408 kai
EMOTPAPNKAYV guumAnpwpéva Ta 2.341 (97,2%). MNe-
vivta S0o yovels ouvodeuoav Ta maiGid Toug OTo
oxoAeio kar {tnoav emmAéov emednynoes. ITo on-
peio autd mpémer va TovioBel n cupPoAf Twv SATKE—
Awv o1 TTepiIcadTepol TWV OTToiWY OTABNKAV apwyoi
™G 6Ang TpooTdbeiag.

281

I. ZMNPOMETPHZEIX

Or ompopeTprigels éyivav pe Babuovounuévo Enpd
ompopeTo Vitalograph. Adou e§nyrbnke o okordg Ka
0 TPOTOG TNG OMPOPETPNONS Ta TaISIA UMTOPAAAO—
vTav o€ 3 PéyioTeg mMpoomabeles.

A. XTATIETIKH ANAAYZH

MNa TN oTaTIoTIKA avdAuan xpnoiuomorénkav To
x? kai To Student t test. O gxeTikdg kivouvog (relative
risk, RR) &nA. o kivéuvog Tou va eudavice voco éva
exTeOnuévo oe axéon pe éva pn exTednuévo ATopo
SideTan amd To Adyo TG guxvéTNTAS EUPAVIONS Tou
VOO uaTog aToug dUo mAnBuooUg.

ArmoreAéopara

A. MEAETH THX ATMOZ®AIPIKHE PYMANZHZ

2710 oxfua 1 mopoucidfovTal ol HECES ETTOXIKES
Tipés Toug NO, oToug SUo oTaBuols pérpnong. Kipia
y! Tou puravTh autol eival Ta Tpoxodopa Kal o
KevTpikég Bepuavoels. Mevikd Ta emmeda Tou NO, Sev
§emépacav Ta Beouobetnuéva dpia umépPacng oTig
SUo Treploxég TTou peAeTONKav. Av Kal GWTOXNMIKOS
o purog, To NO, e Snuioupyei mpoPAfpaTa o Oco -
calovikn katd Toug Bepivols prveg Adyw Tng ouoTn—
MaTIKAG avamTugng Tng BaAdoaiag alpag Kai TG peiw—
OoNng Tou KukAodopikol ¢poépTou. TN SidpKea Tou Xel—

70—,/
80 —
50 —

40 —

@ Xelpivag
Avoign P

Kakokaipt

30 —

Adon AvaToAn

Zxnpa 1. Méoeg Tipég Tou Sio&eaidiou Tou allTou avd emoxh

pwva mapartnpodvTal emeicosia avgnarg Tou KaTd Tig
TIPWTES TIPWIVES WIPES 1 KAl KOTA TIG VUXTEPIVES LIPES
otav undpxel xaunAn avacTpodn, XaunAn yevikd Bep—
Hokpaoia kal peydaAn kivnon tpoxodopwy. Ta emime—
Sa Tou NO, ATav uynAdéTepa o€ GAeg Ti €moxéS Tou
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€Toug o1 AUTIK Oecodalovikn.

Y10 oxAua 2 mapoucidlovTal ol PéoeEg ETTOXIKES
Tipég Tou 6lovTog aToug dUo oTabuols pérpnong. To
60V, PWTOXNUIKOG PUTTOG e évTOVA OEEIBWTIKES IS10—
TNTES, auiavel katd Toug Bepivoug pnves. Maparnpri-
Bnke 6T N avgnon Tou 6LovTog yiveral oTadlakd KaTA
uAkog Tou GEova NNA — BBA mou odeideTal otn Sia—
uépPwan Tou TTediou Porg TOU avEUOU AT TO MNXO-—
vioué Tng Baldaoaiag kar amdyeiag aupag. Ta emimeda
Tou 6lovTog ATav uwnAoTepa otn AuTiky ©ecoalo—
vikn av kai Sev Eerepvolce g€ 24WPEG UETPNOEIG TO
kaTeuBuvTrpio 6pio TTou eivar 120 pgr/ms, maparnpni-
Bnkav onuavTikég SIaKUPAVOEIS.

O1 péoeg emoxikés Tuég Tou SO, TTapoudidfovTal
oTo oxAua 3. O kUpieg TNy€Eg exTTouTmg Tou PUTTOU
auToU eival n KevTpikry Bépuavaon, Ta Tpoxoddpa Kal
ol MIKPEG Kal peyaheg Piopnyavies. ETig SUO TIPWTES
mnyég amodidovTal To SO, otnv mepioxr| g MapTiou.
2710 0TaBUS Tou Kopdehiod mapaTnprBnkav oAU au-
Enuéveg TIHéS TTou Eemrepvolaav TO KATEUBUVTHAPIO 6pio,

80— |

70

60
’ & Xepwvag

[ AvOIEn-08Ivénwpo

D KaAokaipt }

Auon AvaToAn

Ixnpa 2. Méoeg Tiuég Tou 6{ovTog avd emoxn.
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Zxnpa 3. Méoeg Tipég Tou Siogeidiou Tou Beiou avd emox.

MINEYMON Teuxos 4o, Touos 6o0s, OkTwppios — Aexéufpios 1993

(40-60 pgr/md) kaBdho To xpdvo alAd 1SiaieTpa kaTd
TOUg Xelpepivous urives. H mepioxr) auth mapouciadel
onuavTikd TpdPAnua punavong amd SO, kai Kamvo
TTOU OEINETAI KUPIWG OTI EKTTOUTTEG HIKPWY Plopnya—
VIKWV HoVASWY [E Kapivadeg XaunAolu Uyous.

B. EMEZEPIAZIA TOY EPQTHMATOAOIIOY

Amé Tn oUvBeon Twv AMAVTACEWY TOU €PWTNHA~
ToAoyiou TTpoékuwe OTI CUUMTWHATA aTTd TN poTN (XPo—
via pivitidéa) mapouaiale 1o 31,2% Twv TSIV TNG
AuTKKAS Oecoalovikng kai To 27,4% Twv TTAISILV TNG
AvaTtoAikrg, RR 1,14 (Mivakag 1). ‘Eva TouhdxioTov
emeicd8io ofeiag PpoyxTidag mapouaiale oTo 1IGTOPI-
KO Tou To 6,7% Twv maidiuv TG AuTikAg Oeooalo-
vikng kai To 5% Tng AvatoAikig, RR 1,34. Aopwdn
Bpoyximda SnA. Prixa kai amoXpepyn ouvéxela SiGp—
Kelag piag epdoudados i epicadTePo avédpepe To 4,3%
Twv Tadiuv TG AuTikig ©ecoalovikng kai To 2,9%
¢ Avatohikig RR 1,48. O1 BeTikég amavTioeis o€

Mivakag 1. H ZYXNOTHTA KAI O XXETIKOX KINAYNO (RR)
TON MAGHZEQN TOY ANQTEPOY KAl KATQ-
TEPOY ANAMNEYZTIKOY ZTA MAIAIA THZ
AYTIKHE KAl ANATOAIKHE ©EXXAAONIKHZ.

Juvoho Autikij AvaroAiin RR p

N % N % N %
Pivimideg 1549 295 907 312 642 274 114 00026
Acbua 323 62 163 56 160 608 1.21 0,014
Nopwéng Ppoyximda 191 36 124 43 67 29 148 00068
Oeia Ppoyxméa 313 60 195 67 118 50 134 001
Xpovia Ppoyximéa 83 16 47 16 36 15 107 NS
Z0voho 5247 2.906 2.341

oxéon pe TNV epddvian duatvolag f Prixa i cupiypou
Xwpic To maidi va eivai kpuohoynuévo 1 peTa amo
TpéGo 1/ évtovo TaiXvidt BewpriBnkav evOeKTIKEG
aoBuarog. ‘Etol aobua avépepe 1O 5,6% Twy TAI-
Siwv TG AuTKAS Kai To 6,8% Twv maidiwy Tng Ava-
ToAiig ®eagoalovikng RR 1.21.

E€etalovTag ouvoAiKa Ta mmaidi wg TPOG TNV €K—
SAwan Slapépwy popdUV AAAEPYIKWY EKSNAWCEWY
o€ oxéon pe To aoBua (Mivakag 2) SiomoTwonke oOTI
Ta TaSIA pE TPOPIKA 1 SepuaTtikh alAepyia mapou—
oialav doBua oe mooootd 11,7% oe avtiBeon pe 1o
4,8% Twv TAISILY XWPIG aTOTIKEG eKSNAWCTEIS TTOU
mapouaialav dobua. Ao Tn PHEAETN Hag PAvNKe erti-
ong 6T n mapoucia karokidiwv {Wwwv Tpodiabérel

Nivakag 2. EXESH AAAEPTIAT KAI XYXNOTHTAZX BPOIXI-
KOY AXOMATOZ.

Aromia N AcBua % RR p
Qeooahovikn  Nai 1.035 121 1,7 2,43 0,000
5.247 Oxi 4212 202 48
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o™V eupavion dobuatog (Mivakag 3).

Mivakag 3. IXEXH KATOIKIAION ZQON KAl ZYXNOTHTAS
TOY BPOIXIKOY ATOMATOS.

Karoidia N AcBua % RR p
(wa
Oegoahovikn  Nai 1516 122 80 148 10,0012
5.247 Oxi 3.731 201 54

21N ouvéxela avaiubnkav ol mapdyovTeg pumav—
Ong Tou okiakoU TTEPIPAAAOVTOS O€ OX€On PE TA TTIPO—
BAfuaTa Twv MY amd To avamnveusTiké GUoTNUA.
AlamoTwenke 6T amd Toug 5.247 yoveig kamvilav ol
3.070 (58,56%) maTépeg, o1 1.936 (36,9%) pnTépeg evid)
0TO 26,5% Twv OIKOYEVEIV Kal oI SUo yoveic.

To kémvioua Tou matépa Se pavnke va emmpedlel
N oUXVOTNTA TWVY AVATIVEUCTIKWY TIPOPANUATWY TWV
nadiwy (Mvakag 4), evi o1 KamvIoTIKES CUVABEiES
NG uNTépag emmpedlouv TIEPITTATEPO TO AVATTVEU—
OoTIKO oUoTNUA TWV TTAISILV.

H xprion §0Awv, meTpelaiou i} uypaepiou gav mmMyr
evépveag yia Tn Béppavaon f To payeipepa audvouv
(Mivakes 6, 7) TN ouxvoOTTA TWV TIVEULOVOTIGBEIGV
OX1 OUwg g€ PabBud OTATIOTIKA CMUAVTIKO.

>Tov mivaka 8 daiveTal OTI To HOPPWTIKO emimedo
Twv yovéwv Sev maifel pdho otV eudavion Twv
nveudovornaBeibv, evy (Mivakag 9) n ¢uAain Tou

Mivakag 4.3XEXH THEZ TYXNOTHTAZ TON "TINEYMONO-
MAGEION" ME TO KATMNIZMA TOY NATEPA ¥TO

2T
Kanvioua N Mveuuo- % RR P
nmatépa vordBeia
Oegaahovikn Nau 3.070 540 176 1,03 0,57
5.247 ‘Oxi 2177 370 17.0

Mivakag 5.XXEXH THX ZYXNOTHTAZ TON "MINEYMONO-
MAGEION" ME TO KAMNNIZIMA THX MHTEPAX

>TO ZMITL
Kamvioua N [vewuo- % RR p
untépag vorrGBeia
Oegoahovikn Nai 1936 349 180 1,06 031
5.247 Ox1 3311 561 16,9

Mivakag 6.3XXEXH TYNOY XPHEZIMOMOIOYMENHE ENEPTEIAS
KAl "TINEYMONOMAGEIAL".

Bépuavan N Mvewwo- % RR p
vondBeia
Beoaahovikn Kahopipép 3.792 639 168 1,11 0,12
5.247 Oepploougowpeutég
Z0Aa - Merpéhaio 1.455 271 186
TkaQ)
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naidiol o€ Ppepovnmakd aTabud avidvel T ouxvo-
™mta RR = 1,16.

Téhog cav évéeidn Tou PioTiKoU emmméSou TwV Ol—
Koyevelwv Bewprnoaue To va BeppaiveTal To O
ME Kavon meTpeAaiou, EUAWY 1l Uypaepiou Kal va Koi-
polvTal padi pe To maidi SUo 1) TEPITT6TEPO ATOMA.

AvoAlovTag To epWTNUATOAGYIO WG TTPOS AUTES
TIg Tapapérpous (Mivakag 10) SiamoTtwoape avinon
TWYV TIVEUROVOTTABEIV TWV TTAISILY TTOU opicaue T
Couv umd xapnAég oikovopikés ouvOnkes, aAAd ox
oTaTioTK& agiohoyn.

Zrov mivaka 11 ¢aivovrar or FEV, kai FVC Twv
TaSIV TToU eKPPATTNKAV Tav TTOGO0TO TWV TIPO—
PAemopévwv Tiptv. Ta maidid Tng AuTikAg Oecoaho—

Mivakag 7. 3XEXH TYMNOY XPHZIMOMOIOYMENHS ENEP-
FEIAY KAl "TINEYMONOIMAGEIAL".

Mayeipeua N flvewo- % RR p
vordBeia
Oesoohovikn HAextpii kouliva 5.058 846 17,2 1,29 0,17
5.247 kad 189 42 2272

Mivakag 8. TO MOP®QTIKO EMIMEAO TOY MATEPA SE
2XEZH ME THN EM®ANIZH "TINEYMONOIMA-

QEIAY".
Exmaidevon N fveyuovondBeia %
Oegoalovikn  ZTOIXEWSENS 1.969 354 18,0
5.247 Méan 2578 431 16,7
AvwTepn 700 125 17.8

Mivakag 9.H LYXNOTHTA TON "TINEYMONOMA®GEION" SE
2XEZH ME THN MAPAMONH XE BPEQONHMIAKO

STAGMO.
Bpegovnmakos N Mvewo- % ARR p
oTabués vorrdBeia
Oecoalovikn Noau 596 118 198 1,16 NS
5.247 Oxi 4651 792 170

Mivakag 10. XXEXZH BIOTIKOY EMMEAOY KAl ZYXNOTH-
TAY "TINEYMONOIMAOGEIAZ".

BioTiké N Mveuuo- % RR p
enimeéo vordBeia
Oeogalovikn  Xaunhd 722 131 18.1 1,056 NS
5.247 YynAé 4525 779 17.2

Mivakag 11.H FEV, TON MAIAION THE AYTIKHZ KAI ANA-
TOAIKHZ OEX>ANONIKHE.

Mepioxri N % Twv mpoPAemouéviv

FvC FEV,
Qecoahovikn  AY 2.905 95 + 13,1 937 £ 124
5.247 Az 2.328 101,7 + 15,1 958 + 184

p = 0,000 p = 0,000
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vikng Tapoucidfouv eAATTWON TWV TTAPAUETPWY aU—
TWv o€ oxéon pe ta madid TN AvATOAKAS Kal n
Sladopd ATav oTATIOTIKA ONUAVTIKA.

Zuzntnon

Ta eupAUATA pag oupdwvouy e Ta BIPAloypadikd
Sedopéva o011 SnAadn n ouumTwpaToAoyia amd To
QVWTEPO KOl KATWTEPO AVATIVEUCTIKO cUoTNUa eival
ouxvoTepn o€ Taidid Trou {ouv umd CUVORKES aTuo-—
odaipikig purravons. O Siadopég mou Ppébnkav pe-
Tagl Twv SU0 opddwy Twv TTAISILY Sev eivarl peyaleg
yiati Ta maidid eivar pévihol KAToKol €vog aoTikou
KéVTPoU ekTEBEéva KATAPXAV TTOUS ATHOC GaIpIKous
purtoug uiag peydAng moAng. Emiong 10 uwnAdTEpPO
Too00TO Ppoyxikol dabuaTog Tou SiamaoTwenke oTnv
AvaToAkh O@ecoalovikn ermpéace To TEAIKO ammoTé—
Aeoua 1ou To ovopdoaue yevikd "mveupovordBeia".
Eival épwg yvwoTd 6T o guvi9eig aTpoodaipikol pu—
ol TToU peEAeToape Sev mpokaAolv acBua aAAd
Bpoyxoamaguo g€ dropa pe augnuévn umepavTiSpa—
oTkéTNTA. To epwtnua yiati Ta maiSid Tng AvaToAi-
kG @ecoalovikng, Tou Bdace Tou epwTtnuaToAoyiou,
mdoyouv ouxvoTepa amd Gobua eivai duokolo va
amavTnOei. ‘Evag mBavog Adyog eival To yeyovog OTl
nepiloogoTepa Tmadid g AvaToAikig ©ecaahovikng
éxouv Kkatokidia {wa. AlamMoTWaae OTI N Tapouadia
TWV KaToKiSiwY {Wwwv oTOo OTiTl, augdvel onuavTiKa
Tov Kivluvo euddviong Ppoyxikol aogbuarog oTa maidi
(RR = 1,48). ANwoTe Ta TAISIA TNG TEPIOXNG AUTHS
avédepav OuxVOTEPO SEPUATIKEG Kal TPODIKES OA—
Aepyieg oe oxéon pe Ta maiSid Tng AuTikig ©ecoa—
Aovikng.

H ouciaoTikh Siadopd wg TPog TNV aTHooAIPIKA
punavon Twv SUo TrEpIoXWV Addopolce KUPIWG Tig HETES
ermoxikég TiHéG Tou SO, TTOU KATA TOUG XEIMEPIVOUG
1Siaitepa pnveg aTn AuTtikr) ©@ecaalovikn Eemepvouoe
onuavTikd To kaTeuBuvtrpio oplo Twv 40 éwg 60
ugr/m? (yia péoeg etaoieg Tiég). YmepPdoelg emiong
Tou KaTeuBuvTnpiou opiou Twv 120 mgr/m? Tng péong
wpiaiag TIAG Tou 6JovTog ONnueilvovTal TN AUTKA
Oecoalovikn kaTd Toug Bepivols PAES av Kal O Pé—
O€g emoXIKéS TIWéS PpiokovTal oe amodekTd emimeda.
Pormavon amé NO,, O, kai SO,, purtavTég TTou TIPOoEP—
xovTal amd TG KeEVTPIKEG Bepudvaoelg Kal TNV Kivnon
TWV TpoxXodpopwyv, urtdpxel kai oTnv AvaToAikr Oeo-
galovikn.

O atgoodaipikoi purol kai 1dlaitepa To SO, Kal TO
0, amopakplUvovTal amd Tov €IoTIVESEVO aépa KaTd
N Si€Aeuor) Toug ammod TIK AVWTEPES aepodOpoUs 0S0Ug
ME TiuNua TV avanTudn xpoviag dAeypovrg'™ e

H atgnon tng "xpoviag pivimdag" mou SiamoTwoa—
pwe ot Autiky @ecoalovikn mbavév va odeileTal
oTOoV Tapamavw pnxaviopd. £tn SuTkr emiong Oeo—
galovikn maparnenBnke pikpn audgnon Tng Xpoviag

MINEYMQN Teuxos 4o, Tduos 60g, OkTwphpios — Aexéufpios 1993

Ppoyximéag (RR = 1,07) ka1 onuavTkr avgnon tng
o&eiag (RR = 1,34) kai 1biaitepa ™ng Aoipwdoug Ppoy—
Ximdag (RR = 1,48). Ta eupApaTa auTtd pmopoulue va
armoSWO0OUUE OTO yeyovog 6T n ékBean oe uwnAég
OUYKEVTPWOEIS aTuoodaipikwy purtwy augdver Tnv
euaioBbnaoia oTig AopwEelg SpLVTAG KATACTAATKA GTO
oluotnua PAévvng—kpooowyv Kal oTn SpacTneidTNTA
Twv pakpoddywv.

O1 kUplol purtavTég Tou oikiakoU TTepIBAAAoOvVTOS,
oTav yia Tn Bépuavon kai To Hayeipepa Xpnoiho—
moioUvTar EUAa, TreTpéAaio ) uypaéplo eivai To CO kai
10 NO,. ‘Exer avadepBel pia pikpry aAAG OnuavTkn
oxéon petafl Tng auvgnong Twv emmédwyv Tou NO,
OTOV ECWTEPIKG XWPO KAl TNG CUXVOTNTAS TUUTITW -
paroAoyiag amé To avamnveuoTiko 8% ZTn peAétn uag
SiamoTwoaue 6T 1I8I0ITEPA N XPrON UYPAEPiou yia To
payeipepa auidver To oxetkod kivduvo (RR = 1,29)
€upAVIONS CUUTITWHATOAOYIOS arTd TO AVATIVEUOTIKO
oUoTnNUa, OXI OUWG OTATIOTIKA ONUAVTIKA.

O karmvog Tou Taydpou BewpeiTal évag onuavTi—
KOG PUTTAVTAG TOU ECWTEPIKOU XWPOU TToU TIPoSIaBé—
Tel o€ hopwEeig?®, audver Tn Bpoyxikn urepavTidpa—
oTKOTNTA?! Kan ennpedlel apvnTKA TNV avAamTugn Tou
QVOTTVEUGTIKOU CUCTAMATOS TWV TSIV, 2T HEAé-
™ Mag aut) Sev SIamoTWOoOPE OTI Ol KATVIOTIKES
ouvnBeleg Tou TaTépa oTo OTITI enmpedlouv Tn Cu-
unTwpaToAoyia armd To avamveuoTiké. Mikpry emidpa—
on (RR = 1,11) SiamoTwlnke 6T ACKel TOo KATTVIOUA
™G uNTépag. Mevikd, mapd Ta avtiBeta BiPAloypadika
SeSopéva Sev amodeitaue Umapén oTevr g OXEONG HE—
Tafl mabnTkoU KamviopaTog kal "mveupovoraBelag”
Kal auté viaTti o Babudg Tou mabnTikol KamviopaTog
eapTaTal amd cwpeia TapayovTwy OTTwG O AEPITHOS
Tou OTITIOU, O XPOVOS TTOPAHOVAG TWV YOVIWV Kal
TwWv MadWyV OTO OTITI KATT., Tou €eival SUoKOAO va
exTIuNOoUV.

OewpnTIKA TO HOPPWTIKO ETMTESO TWV YOVEWV KAl
To PIoTKO emimedo TNG olKoyévelag TTaifouv poAo aTn
ouxvOTNTA Eudaviong mpoPAnudaTwy amd To avarnveu-
oTKO oUoTnua pe TV évvoia 6Tl Ta TS éxouv
éykaipn Kai Tpooeypévn dpovTida, eviy amodelyeral
n ouykaroiknor Toug pe GAAa atopa oTo ISl Swud-
TIo, yeyovdg mou mipodiaBérel ot peTadoan Aopw—
Swv voonudtwy Tou avanveuoTikoU. Ta KpItrpa 1ou
XPNOILOTTONTAUE YIA TNV €KTIUNON Tou PIOTIKOU ETTITTE-
Sou piag oikoyévelag eivai pev adpd, aAAd woTdco
OUCIOOTIKA VIa TNV €KTNON TWV TTAPAUETPWY TTOU
eiyape wg oToxous. Ae SiomoTwOnKav onUAvTIKéS
Siladopég aTn ouxvoeTNTA TNG €uddvions Twyv ava-
TIVEUOTIKWV Tabioewyv oTa maidid Tmou TpoépxovTal
and XaunAoTepou PIOTIKOU Kal HopdWTIKOU €MTTESOU
olkoyéveies. ‘Eva peydAo epwtnua eival n emiépaon
TWV CUXVWV PBPoyxIKWv Aonwiewy ota maidid éTav
amd pKpA NAKia ouyxpwTiCovTtal pe AAAa oToug Ppe-
dovnmakoUs oTabuous. O diapopég Tou mapaTnpr-
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oape Sev fTav peydleg, av kar cuxvoTepa Ta TaiSId
Me "mveupovordBeia” avépepav 4TI pidofeviiBrkav ce
Bpegpovnmakols oTabuols katé T Ppedikr Ka mpw-
™ maidikA nAikia (RR = 1,16).

Fevikd n avaAuon evos epwtnuaToAGyiou yia ™m
Siepedvnon Twv TaBACEWY TOU avamveusTIKoU €vExeEl
OpIopéVES eyyeveis Suokolies. H ouumAfpwor] Tou
PaoiCeTar otn puvAun kai TNV euaigbnaia TwWv YOVEWV.
QoTé00 0TN PEAETN QUTA UTTAPXOUV KAl ATOAUTA Qv TI—
Kelpevikol SeikTeg Tou Sev propolv va audiopnTn-
Bolv. AuToi eival ol Tipég Tng FEV, xai Tng FVC mou
SiamaTwenke 4TI €ival OTATIOTIKG GNUAVTIKA XAUNAG-
Tepeg oTa Taidia TNg AuTikig Oecoahovikng Kai eivai
mbava cuvémeia TNg xpoéviag éBeong oToUS ATHO-
odaipikoug pumous. O TUVEMEIES TWV EUPNUATWY Hag
OTNV UYEl TOU avamveuaTkoU GUGTANATOS KATA ™mv
eviAikn Cwn Twv maidiuv Sev eival mpoPAertéec. H
HeAAoVTIK TapakoAoUBnon TG avamveuoTiKAg Aei—
Toupyiag Twy TaIdilv auTwy Ba urmopolce va Stoel
anmavTnon oTo MAPATAVW €pWTNUAL.

Euxapiories

EuxapioTodue Bepud Tous Anudpyous KopSehiou-
EXevBepiwv kai KaAauapids yia tnv okovouikn orripi-
én TS LEAETNS kal Tous SaokdAous Twy SNUOTIKWY
OxO0A€iwv mou Poribnoav ouoiaoTikd oTtn SieEaywyr
NS €peEuvag.
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The effect of environmental pollution on children’s
respiratory system in the area of Salonica

L. SHLETIDIS, E. DASKALOPOULOU, 1. ZIOMAS, I. TSIOTSIOS, D. CLOROS, G. ISPER, P. GEORGOULI,

E. VLAXOGIANNIS, CH. VAMVALIS

Introduction

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 puimonary disease
during adult life’. The normal infants' respiratory system
is considerably sensitive to various irritations?® becaus
of high hyperreactivity at them, which is in inverse
proportion to the age*®. 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 atmospheric pollution® 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 conditions’, the number of members in
a family in relation to the area where they live®, the
individuals' respiratory diseases, who live in the same
area, the smoking habits® and the sort of energy used
for heating and cooking'™.

In Greece, the epidemiological studies that refer to
diseases of respiratory system during childhood are
few'-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

EpyaoTtrpio ‘Epeuvag Mabrioewv amd To MepiPdAlov, Mveupo-
voAoyikry KAivikny A.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 social and economical con-
ditions and standard of living.

Individuals

In the survey which was carried out in Autumn
1992, 5.247 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
2.906 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 1.177 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. In 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,,
0,). covers the period 1990-92 and has been ana—
lysed separately for winter, summer and the transiti—
onal seasons.

B. QUESTIONNAIRE

This questionnaire was based on one similar to B.G.
Ferris's™ 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 children™. It 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. It studies the child's
anamnesis and symptoms from upper and lower resp-
rratory 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. In the west—
ern areea of Salonica, 3.063 questionnaies were dist—
ributed and 2.906 were returned. Fifty—-two parents
accompanied their children and asked for information.
The teachers' contribution must also be emphasized.

C. SPROMETRIES

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 x? 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. The 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
(120 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. In Mariou area, SO, is due to
the first two sources. Increased values, exceeding the
basic limit (40-60 ugr/m3), were observed the whole
year but particularly during winter.

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

B. ELABORATION OF THE QUESTIONNAIRE

The questionnaire showed that 31,2% of the chil-
dren's group in the west area of Salonica and 27,4% of
the children's group in the eastern area presented sy—
mptoms from the nose (chronic rhiritis), RR 1,14 (Table
1.

In the western area 6,7% of the children's group
and 5% in the eastern area presented one crisis of

B Winter
Spring-Autumn

Summer

West Eastern

Figue 1. Mid values of NO, per season.
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Figure 2. Mid values of ozone per season.
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Figure 3. Mid values of SO, per season.

acute bronchitis at least in its anomnesis, RR 1.34.
Infectious. bronchitis, that is cough and expectoration
for a week or more, was reported by the 4,3% of the

Table 1. THE FREQUENCY AND THE RELATIVE RISK (RR) OF
THE DISEASES OF UPPER AND LOWER RESPIRA-
TORY SYSTEM AMONG CHILDREN IN WEST AND
EAST SALONICA.

Total Western Eastem  RR p
N % N % N %
Rhinitis 1549 295 907 312 642 274 114 10,0026
Asthma 323 62 163 56 160 608 121 0014

Infectious bronchitis 191 36 124 43 67 29 148 0,0068
Acute bronchitis 313 60 19% 67 118 50 134 001
Chronic bronchitis 83 16 47 16 36 15 1,07 NS

Total 5.247 2.906 2.341

Table 2. CORRELATION BETWEEN ALLERGY AND FREQUEN-
CY OF BRONCHIAL ASTHMA.
Atopy N Asthma % RR p

Salonica Yes 1.035 121 1.7 2,43 0,000
5.247 No 4212 202 4.8
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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 11,7%, on
the contrary 4,8% of children with no atopic reactions
presented asthma. It also resulted that domestic ani-
mals predispose the presence of asthma (Table 3).

in 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 26,5% 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 pumonary diseases but not at a significant rate
statistically (Table 6, 7).

In 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 FREQUENCY OF BRONCHIAL ASTHMA

Domestic N Asthma % RR p
animals
Salonica Yes 1516 122 8,0 1,48 10,0012
5.247 No 3.731 201 54

Table 4. CORRELATION BETWEEN THE FREQUENCY OF "PU-
LMONARY DISEASES" AND FATHER'S SMOKING
HABITS AT HOME.

Father’s N Pulmonary % RR p
smoking diseases
Salonica Yes 3.070 540 176 103 057
5.247 No 2177 370 17.0

Table 5. CORRELATION BETWEEN THE FREQUENCY OF "PU-
LMONARY DISEASES" AND MOTHER'S SMOKING
HABITS AT HOME.

Mother’s N Pulmonary % RR p
smoking diseases
Salonica Yes 1.936 349 180 1,06 0,31
5.247 No 3311 561 169
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Table 6. CORRELATION BETWEEN THE KIND OF USED EN-
ERGY AND "PULMONARY DISEASES".
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Table 11. THE CHILDREN'S FEV, AND FVC IN WEST AND
EASTERN AREA OF SALONICA

Heating N Pumonary % RR p Area N % on the provides values
diseases FvC FEV,
Salonica  Radiator 3792 639 168 1,11 0,12 Salonica Az 2905 9% =131 937+ 124
5247 Heat-accumulators 5247 Ax 2.328 101,7 £+ 15,1 958 + 184
Wood - Diesel 1455 271 186 p=0000  p-=0000
Gas

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

Cooking N Pulmonary % RR p
diseases
Salonica Stove 5.058 846 17,2 1,29 017
5247 Gas 189 42 22,2

Table 8. THE FATHER'S EDUCATION IN RELATION TO THE
PRESENCE OF "PULMONARY DISEASES"

Education N Pulmonary diseases %
Salonica Elementary 1.969 364 18.0
5.247 Intermediate 2578 431 16,7

High 700 125 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,
increase of pulmonary diseases was found in children
who live under low economical conditions but not re-
markable statistically (Table 10).

The children's FEV, and FVC, that were determined
by fractional % on the provided values, are shown in
table 11. The children of west Salonica 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 FREQUENCY OF "PULMONARY DISEASES" IN
RELATION TO THE CHILDREN AT NURSERY

SCHOOL.
Nursery N Pulmonary % RR p
School disease
Salonica Yes 596 118 19.8 1,16 NS
5247 No 4651 792 17.0

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

DISEASE"
Standard N Pulmonary % RR p
of Living diseases

Salonica Low 722 131 18,1 1,05 NS

5247 High 4525 779 17.2

Discussion

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"” generailly.

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/m? (mid annual values)
especially during winter in the west area of Salonica.

Furthemore, overuns of the basic limit 120 mgr/m?
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
arways, resulting in the growth of chronic inflamma-
tion'®18,

Increase of "chronic rhinitis", probably due to the
above mechanism, was found in the West area of
Salonica. A low increase of chronic bronchitis (RR =
1,07) 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
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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
activity .

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 lungs'®'® has
been reported.

In 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—
tions?°, increases the bronchial overreactivity?' and af-
fects the growth of children's?? respiratory systems.

In our study, it was not proved that the father's
smoking habits influence the symptoms of the respira—
tory system. No important effect (RR = 1,11) 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 living. 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 puimonary 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-
Imonary diseases. Its 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
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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.
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Emidpaon Twv XpoviKwv @Aacewv NS avarvons
O€ UNXAVIKA AEPIZOUEVOUS aoBeveis e xpovia armo@paKkTiKn
rveupovomnaBeia (XAIM) kai duvauikn urrepdiaraon

A.TEQPTOMOYAOZ, I. MHTPOYZKA, K. MAPKOIMOYAQY, A. MATAKAZ

TMEPINHWH

Eival yvwoT6 611 o1 pnxavikd aepizopevor acBeveis pe XA epgavizouv duvapikn urrepdida-
Taon kai evdoyevn BeTIKN TeAoekmveuaTIKA micon (PEEPI). O €OKMVEUOTIKOG XpOVog (T.) civen
pia KPITIKA TapdpeTos yia To Pabué Tne duvapikig urepdidraons Kai Tou pey€Bous Tng PEEPI. H
peraBoAn Tou T_ o€ aoBeveis pe duvapikn urepdiaraon emeépel aAAayn oTous dyKoug mvel-
pova oToug omoiou aepizeral 0 aoBevig pe amotéAeopa Ta omoia dev éxouv peAetnBei emap -
KWws. O oKonds Tng epyaciag pag ATav n HEAETN TRG €Midpaong TwWV XPOVIKWV @ACEWV TG
avarvong oe acBeveis pe XA kar duvapikn urrepdiaraon kara tn diapkeia pnxavikol eAey -
xépevou aepiopou e otabepn ciomveuoTikh pon (V). Ze 7 aoBeveis peraPAnBnkav o1 V, evw o
avanveudpevog 6ykog kai o cuvolikés xpévog avanvons (T, ) diarnpnBnkav otaBepoi. O1
aoBeveis peAetnBnkav oe 3 V, ge Kal xwpis TV TIpooBhkn TeAcocionveuoTikAg TTadong (T,
10% Tou T__.). 'ETo1 kGBe aoBevig peAetiBnke o€ 6 diagoperikous T, (80%, 75%, 70%, 67%,
65% ka1 57% Tou T_ ). Zuyxpovwes PETPNBNKAV Ol TIVEUHOVIKOi GYKOI, 01 POES TOU aépa, ol
mMETEIS TWV AEPAYWYWYV, o1 deikTeg 0Suydvwong kai o vekpos Xxwpos. O1 péyioTes (Rmax) kai ot
eAaxioTes (Rmin) €10TIVEUOTIKES QvTIOTAT €IS, N dlagopa Tous (AR, deikTng avopoloyéveiag) kai
n kuweAiIdIKN Trieon urmoAoyioBnkav pe Tn péBodo Tng Taxeiag amdé@paing TWv depaywywv. Ze
5 aoBeveig €yive 6ed166 Kapdlakos KaBeTnpiacudés Kal HeTphRBNKav o1 aipoduvapikés rapape -
Tpol. H ad¥non tng V guvodedtnke ard onpavtika (P < 0.05) eAdrTwon tng PEEPI, Tou TeAecoek -
TVEUOTIKOU Oykou aépa mavw améd tn otarikn FRC (Vtr) kai Tng AR, kai arré adgnon Twv avri-
oTAoEwV TWV aepaywywv (Rmin), Tou dykou MaApol Kal Tng ouyovwong Tou apTnpiakoU
(Pa0,) kan pikToU @AePikou aiparos (PVO,). H mpoaBihkn TN mpokdAeoe emdeivwon Tou Vir kai
PEEPi, kai eAartwon tng PvO, (P < 0.05). Z1i5 xapnAég V n TN npokdAeoe onpavTikn adgnon tng
PaO, ka1 Tou kupeMIdIKOU aepiopoU. ZUPTIEPAIVOUPE OTI GTOUS PNXAVIKG aepizopevous aoBe-
veig pe XAM n aAAayn Twv XpovIKWV QAGEWY ThS avamnvons mpokaAei onpavTikég peraPolég
OTN UNXAVIKA TOU QVAMVEUCTIKOU CUGTARATOS, avTaAAdyn aepiwv Kar aipoduvapikn kardora-
on.H abgnan Tou T_ eAarTwver Tn duvapiki urepdIGTaon, MPOKAAWVTAg HEIWON TWV KIVOUVWY
aré Bapotpalpa Kar aipoduvapikn actabeia, evio ouyxpovws PeAtiwovel Tnv avrallayn ae-
piwv Kal TNV 1I0TIKN o§uyovwaon.

PNEUMON (1993) 292-302

EmpeAnTtrs Movédag AvanveuaTikig Avermdpkeiag ATMO., Me- NéEgeig kAadid: Pory aépa, avTalAayn aepiwv, evéoyevrig BeTikn
vik6 Mepidpepeiakd Nogokopeio . MamavikoAéou" EZoxr, Oco - TEAOEKTIVEUCTIKA TIECN, QIMOSUVOIKY|, avTIOTATEIS €5apTpe~-
ogahovikn veg amd T pon
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Eicaywyn

Eivar yvwoTto 611 o1 aoBeveig pe XAl ouxvd oTto
TéAog TNG exmvorg dev dBAvouv 0TO OTATIKO OYKO
IcoppoTTiag Tou avamveuoTkol cucThuartog (FRC)
emeidn o Xpdvog ekmvong Sev emapke’3. Auto odei-
AeTal g€ OXETKA EAATTWEVEG EKTIVEUTTIKES POEG AGyW
augnuévng evéoTIKOTNTAS TOU AVATTVEUCTIKOU CUTTH-
paTog, peydAes avTIOTACES aepaywywy n upniég
avaykeg via aepiopd?. ‘ETol ol oTaTIKES TTIECES OTIG
KupeAideg oTo TéAOG TNG ekmvong eival BeTikég, dai-
vouevo 1ou avadépetal wg evdoyevig OeTikh Te-
AoexmveuaTiky Tiean (PEEPi)'4-¢. H Urmmap&n PEEPi eivai
oAU ouxvd elpnua oe acBeveig pe XAM mou Ppi-
oKovTal o€ pnxaviké aepioud Adyw g emmpdoBeTtng
avTioTaong Tou evooTpaxeiakoU CWARVA Kdl Twv
cwAvwv Tou avanveuoTipa’. H PEEPi ge pnxavikd
aepifopevoug aobBevéig pe XAM éxe ooPapd emakd—
AouBa 6oov adopd TNV AROSUVAMIKA KATATTACN, TOV
Kivbuvo PapoTpalduaTog kai Tnv avdnon Tou épyou
NG avarvong.

O exmveuoTikOg xpovog (T,) eival pia kpiTkh ma—
pdueTpogs yia To péyebog g PEEPI kai kaT' emékTaon
Tou BabBuol Tng Suvapikrg umepdidtaanss. Texvikég
katd 1n SidpKeEId PNXavikoU CePIoPoU TTOU aTTOOKO—
mouv oTnv adgnon Tou T, Ba mpémel va eAaTTwvouv
v PEEPI kai va peiwvouv Tov kivéuvo Twyv avwTé-
pwv emmmAokwvE Av kal peAéTeg urmodekviouv OTI N
avgnon Tou T, Tou emTuyxAveTal Pe TNV €AdTTWON
g oxéong Ti/T,.,, Tou evepyou dnradn xpdvou, ge
MNXaviké aepifopevous aoBeveig pe amdppain Twv
aepaywywyv prropel va eival whEAN®®, Aemtoueprig
avdaAuon Tng emMdPACNg TETOIASE TEXVIKAG TTH MNXAVI—
KIl TOU avamveuoTiKoUu OUCTANATOS, avTaAlayrn ae—
piv Kal cipoSUVANIKY KATAGTACT &€V €XEl TTPayUa—
TomonBei. EmmpocBeta n enidpaon Tng TeAoeioTveu—
oTKig mavong (TT), mou emmpeadel onuavTika Tov T,
o' autég TIg TTapapéTpous Sev eival yvwoTr). H aAAa-—
Y Tou T, péow NG aAAayrg TWV EICTIVEUSTIKWY POV
Kal g Urrapdng A oxi TI umopei va emigéper peTaBoAn
OTOUG OYKOUG TOU TIVEUHOVA OTOUS OTToI0US aepileTal
0 aoBevrig KAl TNV KATAVOWR TOU AEPITHOU LE aTTo—
TeAéoparta Ta omoia Sev éxouv emapklig epeuvnOei. O
oKoToG, Aoimdv, TNG epyaaciag pag eival n peAétn Tng
eniépaong Twv HETABOAWV TWV EICTIVEUCTKWY POV
Kai TG TI oTn pnxavik) Tou avanveusTikoU guoThi—
patog, avralAayr) aepiwv Kal aipoSUVaNIK KaTAoTA—
on aocBevwv pe XAM kar Suvauikr umepdidTacn KaTd
N SIAPKEI EAEYXOUEVOU UNXAVIKOU aepIouoU.

MéBodog

MeAembnkav 7 acBeveis pe Papeid XAl mou Xpeid—
oONKav PNXavikG aepIoUé yia TNV avTIMETWITION o&eiag
avamveuoTIKAG avermdpkeiag Adyw €Eapong Tng Xpo—
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viag amédppadng Twv depaywywv.

O1 aoBeveig pehetnBnkav ge Urmia Béon 6Tav nTav,
amd KAk aroyn, o€ oTabepny katdoTaon. ‘OAol
ATav SIACWANVWUEVOI IE TTOUATOTPAXEIAKOUS TWAN—
veg Siauétrpou 85 mm kal aepifovTav pnXavikd pe
avamveusTipa aTaBepol dykou (Siemens 900C) oe
TUTTO PNXavikAg urmootpiEng 100% SIMV. O avarveu-
oTipag eixe pubuicBei va Sidel éva ouykekpiuévo ava—
mveudpevo oyko (V) pe oTabepry por (V) pe oxiua
TETPAYWVIKOU KUNATOG T€ OX€éon e To xpovo. O kaTtda
AemTOG aepiopodg eixe pubuioBel éTol WOTE N TIWA ToOU
pH va eival puciohoyikr). Ta XapakTNPIOTIKA Twy acBe—
VWV Kal ol oTaBepég Tou avarmveuoTipa ¢aivovTal
oTov mivaka 1.

Mivakag 1. XAPAKTHPIZTIKA AZOENQN KAI ANAMNEYZTIi-
KEX XTAOEPEX.

HAia DuAo v, Tror Mv FC,
(étn) (ml) (sec) (l/min) (%)
66 2r 597 3.63 9.89 0.41
+ 3 5A + 23 + 0.06 + 04 + 0.03

Méoeg Tiuég + SE. I": yuvaikeg, A: avéeg, V. : avamveduevog
0yKog, T,.;: OAKOG Xp6vog piag avamvors, MV: katé Ae-
nToV aepiopog, FO,: ouykévTpwon eigmveopévou O,

Me Bepuaivopevo mveupoTtayxoypddo (Fleisch no.
2), TommoBetnuévo HeTagu Tou evSOTPAXEIOKOU TWARN-
va Kal Tou Y ouvOeTIKoU PE TOV QvVaTIVEUTTNPA, HE-
TPNONKAV oI EICTIVEUCTIKES KAl EKTTVEUTTIKEG POES TOU
aépa. Meta&U Tou mveupoTaxoypddou Kal Tou evéo—
TpaxelokoU owAnva, Pe HopPoTPOTTé TTiEONS HETPN—
Onke n mriean oToug aepaywyous. O1 ekTveduevol GYKol
peTprBnkav pe éva uypd ompoueto 8L (Godart), To-
moBetnuévo oTNV eKTVeUaTKr Bupida Tou avarveu—
ompa. O Babudg NG SUVAUIKAS UePSIATAONS UMo—
AoyioBnke KataypadovTag To CUVOAKKO EKTTVEOUEVO
oyko (Vtot) amd TeAoeiomveuoTikr) 8éan katd T SiGp—
Keia amvolag mou diapkouce TOTO (mepimou 60 sec)
WOTE va emTPETTel OTOV AppwoTo va ¢Bdcel ge oTa—
TioTikfy FRC*8 H oTtatiotky FRC ATtav o Oykog Tou
0épa OTOV OTOI0 OTAMATOUCE N eKTVEUTTIKA por). H
Sladopd petagu Viot kan V, (Vtr) eivar o dykog aépa
mavw amd T oTaTioTk FRC oTo Téhog mabnTikig
€KTTVONS Kal ekppdlel To PaBud TG Suvapikig umep—
Sidraong®8. Emiong oto TéAOG TNG €I0TTVONnG oI aepa-
ywyoi amodpdcoovTav XPNOIHMOTTOIVTAS TO KATAA—
AnAo kouuri Tou avarveuoTipa. Auéowg n Tiean Twy
aepaywywyv (ZxApa 1) émedpte amd tnv uwnAdTepn
TR (Ppk) oe xaunAdTepn (P.) kai petda Pabuiaia oTa-
BepomolvTav oe akoun pikpoTepn TiuA (Pp). H Pp ma-
PICTA TN GTATIKA TIEGN TOU AVATTVEUOTIKOU OUOTAUA-
TOG 0TO TEAOG TNG €lIoTTVOrS Kal odeileTal atnv eha-
OTIKOTNTA TOU CUCTAMOTOS OTO CUYKEKPIWEVO OyKo®C.
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Sxfpa 1. Toyxpovn kataypadn poAg aépog Kkai TIECTS aepaywywv kard Tn Sidpkeia amoppa&ng aepaywywyv oTo TéAOG TNg
aioTvong Kar TENOG TNG exTvoris. V: oTaBepr| eloTiveuaTiki| por). Ppk, P, Pp: méoeg aepaywylv ato TéNOG TNG EITTIVONG ME Kal Xwpig
pof aépog. PEEPi: evSoyevig BeTIK TENOEKTIVEUOTIKN TTiEDT, LeTpoupévn KaTéd Tn SiGpkeia amédpa&ng TWv Aepaywywy OTo TEAOG

TNG EKTTVOAG.

Kata m Sidpkeia tng amddpadng (< 4 sec) n mTwon
Tifeong Tou ogeileTo oTnV amwAela OyKou Adyw Tng
ouvexilépevng avtarlayrg aepiwv (&6 VCO,/VO,
< 1) npémel va ATav aorpavtn'©. Téhog o1 aepaywyol
armoppdcovTav aTo TEAOG TNG KOVOVIKAG EKTTVONS
(ExAua 1). £ aut) Tnv mepimTwon n mieon yivovtav
BeTIK KaI avTavakAoOUCE T OTATIKN THiegn Tou Ou-—
oTAMaTOS OTo TéAog Tng exmvorg (PEEPi)®. H PEEP
avTioToixouoe oto Vird, :

H oToTioTK €AaoTKAOTNTA TOU CUCTAUATOS OTO
TéNog Tng eloTvong (Est, rs), SlopOwuévn yia Tnv eha—
OTIKOTNTA TWY CWARVWY TOU AVATTVEUTTAPA, UTTOAO-
yioBnke oludwva pe Tov TUTO

Est, rs = (Pp — PEEPi)/(V, - 0.7xPp)

O ouvoAIkég €IOTIVEUOTIKES QVTIOTACEIG TOU
QvanveuoTkol CUCTAUATOS HETprBNKav pe Tn pébo-
S0 Tng Taxeiag amddppadng TwWv aEpaAywywv OTO Té-
Aog Tng eiomvorg7,11 kai SlakpBnkav ge Rmax (uéyi—
oTeg) kau Rmin (eAdxioreg). Or Rmin mapioTolv: TIg
aAnBivég avTioTaoeig Twy aepaywywv 11 Kar urtoAo-
yioOnkav oUugwva pe Tov TUMO

Rmin = (Ppk — P1)/V

omou V n ortaBepn aomveuoTkh pori. O Rmax

urroAoyioBnkav amd Tov TUMO
Rmax = (Ppk — Pp)/V.

O Bmin avtavakAoUv avTIOTACEIS e TuXVOTNTA
avamvowv' ou mAnoidlel To dmepo, vy ol Rmax
QVTIOTHOEIG HE CUXVOTNTA avamvowv tou ANcIadel

oTo Pndév'. O Rmin kar Rmax SiopBwbnkav yia Tig
avTIoTAoeg Tou evdoTpaxeiakod awhfva’ kabuwg kai
yIO0 TO XpOVO TTOU ATaITENTal Yio va KA€iTe TANpwS n
BAARISG TOU QVATIVEUCTAPA TOUG aepaywyous oTo
TéNog TNG eloTvong'2. Autd oupBaivel SI6TI N PaAfida
TOU QVAMVEUSTAPA YIa va KA€ioel oTo TéNOG TNG €i-
omvorg xpeidleTal éva opiguévo Xpovo oTn SiapKeia
TOU OTIOIOU UTTAPXE KATTOIA EITTIVEUTTIKN POI HE ATTO-
TéAeopa TNV avinon Tou Oykou Tou Tvelduova katd
éva pIkpd moad AV. ‘ETOl n TIPaypATIKA THA Twvy
avTioTdoewv (Rr) diSetar amd Tov TUMO
Rr = R + (AV x Est, rs/V)

omou R n petpnBeica T Twv avTioTdoewy (Rmax
f; Rmin) ki V n oTtaBepn) eiomveucTikn pory. Na Tov
avanveuoTipa TUrou Siemens 900C éxel SeixOei? oI
n oxéon AV kar V unakoUel oTov TUTO

AV + 0018 x V + 0.00001 x V2

Emiong umoAoyioBnke n Siapopd Rmax-Rmin (AR)
Tou exppdalel TNV €€GpTnon TWv AVTICTACEWY arté
ouxvémTa mou Bewpeital SelkTng avouoloyéveias Tou
TIVeUova Kal EAAOTIKIG TUUTTEPIPOPAS I0TWV ',

H oxéon vexpou xwpou (V) mpog V., umoAoyiobn-
Ke pe v e§iowon Tou Bohr. O V, 610pBwbnke yia To
vekpd XWpo Tou TmveupoTayxoypddou (70 ml) kar Tov
QEPIOUO TTOU XAVETAI OTOUG CWANVES TOU QVATTVEU—
othpa olpdwva pe Tov TUmo?

Vye/V.c = (V,=70-0.7 x Ppk)/(V,-0.7 x Ppk)
e 5 and Toug 7 acBeveig éyive kaBetnplaouog
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Segiuv KapSIaKWy KOIAOTATWY XPNOIMOTTOIDVTAS Ka—
Betipa TpmAoU aukou (7 Fr) mou odényeito amd TNV
aipaTikhy pory. H eicodog Tou kaBethpa éyive amd Ty
éow odayimda OAEPa. Tuyxpdvws kabetnpidobnke
Kal N kepkISKA apTnpia yia pérpnon apTnpIakng TTie—
ons. ‘'OAeg ol apoSUVapIKES LETPATEIG €yIVaV IE TTIEDN
avagpopds (undév) To Uwog Tng péong paoXaliaiog
ypaupns. O mégeig petpndnkav oTo TéAOG TG ek—
mvong. O kaTtd Aentév Oykog aiaTtog (CO) petpriBnke
pe TN péBodo TN Bepuoapaiaong. XpnopoTTovTag
TOU YvWwaToUg TUMoug™ umoAoyioBnkav n karavaiw-
on 0, (VO,), n mepiekTKOTNTA O, Tou apmpiakou (Ca0,)
Kai pikToU pAePikol aipatog (Cv-0,), ol cuoTnuaTikég
(SVR) kai mveupovikég ayyeiakég avTioTdoeg (PVR), n
peTagopda O, (DOZ), o kapdiakdg Seiktng (Cl), o Sei—-
KTng maApou (SVI), To épyo tng 8e&idg (RVSW) kai
apioTepds koNiag (LVSW) kai n mpoouiEn bAepikol
ajuatog (Qs/Q,).

‘Otav ol aoBeveig NTav apoduvauikd oTabepoi, ol
V petaPArBnkav aAAdlovtag To xpovo eiamvoris. Kébe
aoBevig PeAETHONKE g€ TPEIG EIOTIVEUTTIKOUS Xpd-
voug (Ti) 20%, 25% kai 33% Tou guvoAikoU Xpdvou
avarvons (T..,). Ze kGBe eomveucTkn pofy éyivav
HeTPNOEIS pe Kal Xwpis TNV mpoaBiAn TIM (10% Tou
T,or)- 'ETO1 K6Be aoBevig pehetnOnke oe 6 Siadope—
TIKOUG eKTTVEUTTIKOUg Xpovous (80%, 75%, 70%, 67%,
65% kai 57% Tou T, ;). ‘'OANeg o1 ahAayés éyivav pe
Tuxaia celpd. O petprioels mpayuatomoronkav 30
min peTd amd kaBe aAAayr) TWv XPOVIKWY GATEWV.

OQewpwvTag 6T N peTaPoAr Tou OyKou Tou ava-—
VeuoTKoU OUCTANATOS KATA TN SIAPKEIR TabnTIKAg
€KTTVONG urtakoUel ge TpwTou Pabuol ekBetikhy €§i-
owaon™, unoAoyioBnke n otabepd xpovou (;) amod Tov
TUtTO

Vt = Vo x e/T

omou Vt o 6ykog aépa mavw amd Tn otaTtkr FRC
o€ XpoOvo t amd Tnv évapdn Tng ekmvorg, Vo o dykog
aépa mavw amd Tnv FRC oTo TéAog Tng elomvorig Kal
e o verépiog AoyapiBuog. H | (sec) eivai To yivopevo
R x Cst, rs, émmou R kai Cst, rs n avTioTaon kai evéo—
TIKOTNTA TOU AVATTVEUOTIKOU CUGTANATOS AVTIOTOIXA.
H . exppdler To mboo ypriyopa TO aAVATIVEUOTIKO
oloTnua épxetal oTov Oyko 1oopporiag (FRC) katda
™ Sidipkeia TG TaABNTIKAG ekmvong. Na Tnv pelémn
Hag o TUMOG TpoTToTTondnke ge

Vite — W 30T,

Emiong 6Ttav o1 acBeveig aepilovrav pe Ti 20%
ToU T,op Kat T 10% Tou T (N exAoyr) autWv Twv
XPOVIKWV ¢paoewv fTav Tuxaia) ummoAoyiobnke n , yia
TIg TIHEG Vir kai V.. TTou mapatneAbnkav oTig Guyke—
KPIHEveS Xpovikeés dpdoes. Me tnv uméBeon 6T n
eivar aveEdptnTn TWV XPOVIKWYV PATEWY, UMoAoyi-
06nke o Vir yia dheg Tig Xpovikég pdoelg TNG MeNéTng
KOl OUYKPIBNKE [E TIS TTpayuaTikES TIWES Tou Vir.

Ta dedopéva avaAubnkav pe avaiuon Tng HeTa-—
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pAnToTNTAG SU0 Spduwv (ANOVA 2), akoAouBouuevn
ard Tukey's test av n TR Tou F ATav oTATIOTIKA
onuavTikA (P < 0.05). H cuoxéTtion ueta&u Tou urmoAo-—
yiI{opevou Vir kai Tou mpaypaTtikou Vir eAéyxbnke e
™ péBoSO TWwV eAaXioTWV TETPAYWVWV.

ArmoteAéopara

‘ONol o1 aoBeveic ave§dptTnTa amd TIS XPOVIKESG
Pdaoeig TG avamvong euddvioay Suvauikn umepdid—
Taon kai PEEPi. H axéon Ttou Vir kai Tng PEEPI pe Tig
V ¢aivetal aTo oxAua 2. ‘Onwg avauevoTav oe kéBe
ehatTwon Tou T, avegdpTnTa av TpoépxovTav amoé
eAATTWON EICTIVEUCTIKWV powV i poadrkn TTT, urmpée
avgnon Tou Vir kai Tng PEEPI. Ze oxéon pe T, 80% Tou
Tior (Ti 20%, TN 0% ToU T, Ti/Toor 0.2), 0 Vir kau
n PEEPi au&nbnkav katd 73% kai 47% avTioToixa,
otav o T, pewbnke oto 57% Tou T, (Ti 33%, TN
10% Tou T,y Ti/T,o O.43). Ze 6houg Toug aobeveig
n eAdrTwon Tou dykou Katd Tn Sidpkeia TNg maABNTI-
KAS ekmvorig akoAouBoloe mpwTou Pabuol exkBeTikn
egiowon (Mivakag 2). Z1o oxAua 3 daiveTai n axéon
Tou Vtr mou ummoAoyioBnke amd pia pévo pérpnon Tou
Vior (Xpovikés daceig Ti 20%. TI1 10%) pe Tig avTi-
OTOIXEG TTAPATNPENOEITES TIMES TTIG SIAPOPES XPOVIKES
$daoceg TG avamvong. H cuoxétion NTav oTaTioTIKA
onpavTikA (r = 093, y = 0.77 xx + 98.5) mapda To o7
o€ peydAeg Tipég Vir mapatnprbnke uid eAadppd amd-
KAion.

210 oXNua 4 daivovTal o HeETAPOAEG Twy aAvTI-
OTACEWY TOU QVATIVEUOTIKOU cucThpaTog kai n AR
o€ oxéon pe TIc V kai TV Unapén A 6x1 TM. O1 Rmax
Sev emnpdabnkav onuavTikd amd Tig poés. AvTiBeTa
ol Rmin aunbnkav kain AR eAaTTwOnke onuavTiKa pe
TNV avgnon Twy V. H poodnkn TN Sev eixe onuavTi-
KN emidpaon olTe aTIg avTioTAgelg oUTe otn AR. Amd
TIG UTTOAOITTEG TTOPANETOUG TNG MNXAVIKAG TOU ava-—
TIVEUOTIKOU CUCTAPATOS Hovo N Ppk emmpdoBnke on-
pavTka amé Tic V (Mivakag 3).

H emidpaon Twv xpovikwv GACEWV TNG AVATIVONS
OTIS TTAPAUETPOUS avTaAAaynS aepiwyv Kal apoduva—

Mivakag 2. X TAGEPA XPONOY TOY ANATMNEYZTIKOY XY -
STHMATOZ (T) KAl TIMVH TOY R THX EKOETI-
KHX ESIZQ3HE KATA TH AIAPKEIA TMAGHTIKHX

EKINOHX.
Acbevrig T r
1 25 0.090
2 39 0.97
3 2.1 0.93
4 2.2 0.99
5 35 0.98
6 29 0.94
7 18 0.97
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Méan oTaBepn eioTiveuaTiki pon (I/sec)

Exnpa 2.PEEPi kar éykog aépa mavw and T oTaTik FRC oTo TéAog Tng exmvong (Vir) oe oxéaon pe T oTabepn €I0TIVEUOTIKN
pof. KA€loTG TeTpdywva Kal CUVEXOUEVN YPauun: Xwpig TehoEIoTIVEUOTKA TIalon. AvVokTéd TeTpdywva Kal SIaKeKOopévn

vpapun: Me TehoeiomiveuoTiki) madon 10% Tou T .

. STATIOTKG ONMAVTKA Sladopd améd péon otabepn eiomiveuoTikh pory 0.78 |/sec e iSlec ouUVOAKES TEAOEIOTIVEUOTIKNG

# STATIOTIKG ONUAVTIKY Sladopd améd Tnv avTioToixn Héon oTabepr| €I0TIVEUTTIKA PON XWpig TNV TIPOCOrKN TEAOEIOTIVEUTTI-

malong.
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Zxnpa 3. Suoxétion petal umoAoyi{opevou Kai TTPayuaTi-
kol 6ykou aépa mavw amd T oTaTioTiky FRC oTo TéAog
TNG eKTVOAG O€ SIAdopes XPOVIKES PACEIS THG aAVATTVONG.
Yuvexopevn ypauur: Fpapur Tng amoAUTou opoidTnTag. Ala-
Kexopévn ypauur: Tpapu uroloyi{opevn amd Tn péBodo
Twv ehaxioTwy TeTpaywvwy (y = ax + b).

Mivakag 3. EMIAPASH STAGEPHS EIZMNEYXTIKHZ POHZ KAl
TEAOEIZMNEYETIKHE MAYEHE 3TIZ MHXANI-
KEZ IAIOTHTEZ TOY ANAMNEYZTIKOY ZYZTH-

MATOZ.
Xwpis mavon Me rravon
Ti/Tigr 0.20 025 033 030 035 043
V- 1.01 078 059 1.01 078 059
+0.07 005 =0.04 +0.07 005 004
Ppk 400 364+ 321+ 403 373+ 3357
55 +51 42 +53 +b66 + 47
P, 25.6 260 266 263 265 283
+ 4.1 +35 +36 43 +43 45
Pp 213 214 224 227 230 240
+36 30 £33 +38 36 38
Est, rs 21.1 19.9 19.3 210 193 180
+3.8 +29 3.1 36 39 3.1

Méoeg Tpés + SE. Ti/T o0 €vepyos Xpovog avamnvong. V:
oTaBepn eioTiveuoTkn pon (1/sec). Ppk, P, Pp: duvapikég
Kal oTaTikés mégelg aepaywywy (cmH,0). Est, rs: OTATKA
eAaoTKOTNTA aVATTIVEUOTIKOU CUCTAMATOS OTO TEAOS TNS
eiomivonig (cmH,0/).

« ITATIOTIKG onuavTiky Siadopd amd péon €oTIVEUOTIKA
pofy 1.01 I/sec pe iSieg ouvBrkes TehoeloTIVEUTTIKI G TTal—
ong.

+ ITOTIOTIKG OnUavTiky Siapopd ambd Héon EICTIVEUTTIKI
poRy 0.78 I/sec pe iSieg ouvBAKes TENOEIOTIVEUTTIKIG TIad—
ongs.
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Ixnpa 4. Avtiotdoeg (Rmax kar Rmin) kai AR (Rmax-Bmin) oe oxéon pe Tn oTaBepn eioTveuoTiKh pon. TUNBoAG OMWS oTo

oxAua 2.

MIKA KaTtdoTaon ¢aivral oTa oxiuarta 5-7 kar oTov
mivaka 4. Xwplg tTnv mpogdnikn TN n aténon Twv
€EIOTIVEUOTIKWY POWV OUVOSEUTNKE amd ONUAVTIKA
avgnon g Pa0,. O mveupovikog SeikTng ofuyovwong
(Pa0,/P,0,) augnbnke kai n mpoouiEn PpAePikol aiua—
106 (Q,/Q,) eAatTwlnke pe TNV avEnon Twv V xwpig
OpW¢S o1 peTaPoAég auTég va eival oTATIOTIKA agloAo—
viopes. Ze kaBe eigmveuoTik} por) n mpocOrkn T
TTPoKAAeTe HIKpr avgnon Tng ofuydvwong Kal eAdT-
Twon ™S GAEPIKAG TTPOTENG XWPIS TTAAI oI peTapo-
Aég auTég va eival oTaTIoTIKA onUavTIKES. O KUpeAl—
Sikog aepiouds (PaCo,, V,¢) Sev emmpedodnke onua-
vTikd améd Tis V. AvtiBeta oig xaunAég poég n mpo-
06nkn TN mpokdAeoe onuavTki eAGTTWOoN TG PaCO,
Kai Tou Vc. H PvO, augrnke onuavTikd pe Tnv auvgn-
on Twv V, evw n mpoobrkn TM mpokdhece mTion
TNG TIKAG TN TToU ATAV OPWS OTATIOTIKA ONUAVTIKA
pOVOo OTIG peyaliTepes V. Amd Tig UTOAOITTES TTOPA—
H€Toug atiCel va avadepBel n onuAvVTIKA pewon Tou
SeikTn Tou Oykou mahpol 6Tav eAaTTwenkav ol V pe
TAapAAANAN, pn oTATIOTIKA ONUAVTIKA Spws, eAETTWON
Tou KapdiakoU SeikTn).

Zuzntnon

MeAetioape pia opdda acBeviv pe Paped XA,

Mpayupar ge 6Aoug Toug aoBeveic aTo TENOG TNG €K—
TVorg Kal aveEdpTnTa amd TIS XPOVIKEG GATES TNg
avamvong, To avarveuaTIKO oUOTNUA Sev eUPIOKETO
oTO OTATKSO OYKO 100ppoTTiag. AuTd €iXe WG emako—
AouBo Tnv Umapén PEEPI kai mayiSeuong aépa, TO
€Upog Twv omoiwv frav amd 2.1 péxpr 22.6 cm H,0
Kar 223 péxpr 1150 ml avrioToixa oe Ti 25% kai TM
10% T0 T,y O€ XPOVIKES PATEIG SNAASH TTOU TUVH—
Bwg aepilovTal agBeveic oe avanveuotipa. O avTi-
oTdoes Twv aepaywywyv (Rmin kai Rmax) oTig idieg
XPOVIKES PATEIS ATAV TTEPATOU TIEVTATTAGCIEG ATTO QUTES
TTOU TTOPETNENBNCAV O€ CUYKPIOIES EIOTIVEUTTIKESG POES
o€ avaiobnromonuéva kar apaAupéva GUaIOAOYVIKA
atopa’™. TéAog n €AACTIKOTNTA TOU QvATTVEUOTIKOU
OUOTANOTOS ATAV eAadpuis auinuévn oe oxéon ue
duoiohoyikols avBpwroug'™ mbaviug Adyw Tng umep—
diaraong®. Mapduoieg pnxavikés 1ISIGTATEG Tou ava—
TTVEUOTIKOU guoThpaTog o€ aoBeveig e XAM katd
SIGpKela pnxavikoU aepiopol éxouv avadepBei kar amd
AAAoug3 71817 ymodnAwvovTag 6T N oudda acgBevisv
pe XAl mou peAeTioape eival TUTMKA Kai cuvavTaTal
ouxva oTig Hovadeg evTaTikng Bepareiag.

‘Onwg Atav avapevéopevo o Vir kar n PEEPi enmn-
pedobnkav onuavTikd amé Tov T. Xe kdBe peiwon
Tou T.. Ze kaBe peiwon Tou T, mapatnerbnke avTi-
gToIxn augnon Tou Vir kai Tng PEEPi. Aeifape 611 o
Babuog TG Suvapikig umepSIATAONG UMTOPEl va TTpo-—
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Mivakag 4. EMIAPAZH $TAOEPHX EIZMNEYXTIKHZ POHE KAl
TEACEIZMINEYZTIKHE MAYEHZ XTIz AIMOAY -
NAMIKEEZ MAPAMETPOYZ (5 AXOENEIY).

Xwpis ravon Me mravon
T/ Toor 020 0256 0.33 030 036 043
vV 1.01 0.78 059 1.01 0.78 059
+0.07 +005 +0.04 +0.07 +0.05 £0.04
MAP 848 928 89.0 83.7 799 879
+b4 b9 4.1 55 +26 b6
CvpP 124 131 12.1 125 12.7 141
+165  +17 £10 +16 14 208
Pcwp 124 140 129 14.3 134 136
' 22 £22 18 +21 18 =17
Cl 2.4 25 24 2.3 22 22
+02 02 +0.3 +0.2 0.2 02
SVRI 2362 2682 2831 2724 2637 2687
+460 +403 520 +507 +33b +427
PVRI 507 473 575 459 435 505
+1156 +74 +99 +125 +82 112
LVSWI 275 283 258 245 226 231
+30 +27 +£24 +23 25 =15
RVSWI 6.1 55 54 47 39 40
+16 1.0 +1.1 +1.1 +10 1.0
DO, 725 740 679 690 658 659
95  +83 172 +97 +95 +76
VO, 185197 186 201 189 207
+22 23 +14 +156 +21  +17

Méoeg Tipés + SE. Ti/T,,; evepydg xpovos. MAP, CVP,
Pcwp: péon aptnpiakn, KeEVTPIKA GAEPKA Kal €§ evodnviu—
gewe mieon, avtioToia (cmHg). Cl kapdiakog Seiktng (I/
min/m?2). SVRI, PVRI: S€ikTng CUOTAUATIKWY Kal TTVEULOVI—
KWV ayyeloKmy avTioTaoewy, avTioToixa (dynxsxcm=—=/m?).
LVSWI, RVSWI: Selktng épyou e§hbnong apioTepds kai Se—
&iag kolkiag, avTioToixa (gxm/m?). DO, uetagopd O, (ml/
min). V: karavahwon O, (ml/min).

PAePpOei He oXeTKA peyaAn akpiPeia edv yeTpnOel povo
pia popd o V . 'ETor elvar Suvaro pe pia arAn Kal
ypAyopn METPNON va TporomoinBoldv ol avanveuaTi-
KéC TIOPAUETPOI OTOV AVATTVEUSTHAPA VIa va €XOULE
Tov emBuunTé Pabud Suvapkng umepdidTaons. Avda-
Aoya eupAuaTta éxouv avadepBel amd Toug Tuxen Kai
Lane®. MavTwg auth n avaiuon mipolmobérer oTabepr
evSOTIKOTNTA KAl AVTIoTAON aepaywywv katd tn Sidp—
Kl TNS mabnTIKAG eKTTVONG TIoU O€ OppwoTouS HE
XAT Sev ioxve mavToTed. MBavwg o' autév To Abdyo
va odeileTal n kdmoia amdkAion Tou mapaTnpErnke
peTa&l Tou ueTpnBévTog Kal mpoPAemdpevou Vir, 18iai-
TEPA T€ PeyAAoug OYKOUG.

H oTaTioTK €AaoTKOTNTA TOU aVATIVEUSTIKOU
OUOTAHATOS 0TO TéNOG TG eIoTvong Ppébnke oTabe—-
Py Kal aveEdpTnTn amd TIS EICTIVEUTTIKEG POEG Kal TNV
Umapén TeAoeIoTIVEUaTKAG TTavong. AuTé urtodnAwvel
OTI O€ TEAOEIOTIVEUCTIKOUG OYKOUG OTNV opada Twv
aoBeviov Tou e€fetdoape n KAumUAn Oykou-TTieang
TOU QVOTTVEUCTIKOU CUCTAUATOS €fval YPauUIK Kat Sev
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ermpedletal onuavTikG amd Tig peTaBoAég Tng Suva-
HIKAS uttepSiaTaang mou mapatnpioaue. ‘1dia euppa—
Ta avadépovTal améd Toug ewpyodmoulo kar ouv.® kal
Rossi kai ouv.” oe mapopoia opada aoBeviv. AvTi-
Beta o1 Connors Kai cuv.? urtooTnpifouv 6T N adgnon
TWV EICTIVEUSTIKWY PoWwV oUVoSeUeTal amd onpavTIK
eAGTTWON TNG EAAOCTIKOTNTAS, HETPOUNEVN O€ TEAOEI-
OTVEUTTIKOUG OYKOUG. XTNV HeAéTn opwg Twv Connors
Kal ouv.® OTOV UTTOAOYIOMO TNG €AQOTIKOTNTOG Sev
AMidOnke un' own n PEEPI, mou KaTd kavova UTapxeEl
o€ pnxavika aepi{opevous aoBeveis e XA Mpay-
PATI €AV N TEAOEIOTIVEUCTIK €EAACTIKOTNTA S€vV Slop—
BwOei yia Tnv PEEPi Ba undpgel eAGTTWON TNG TIWAS
NG MapAAANAa pe TV eAGTTWOoN TNG SUVAIKAG UTTER—
Siaraong kai Tng PEEPL. Xtn peAétn pag n SiopBuwpévn
Est, rs eAaTTWOnke KaTd 25% éTav ol poég aughnon-
kav pe v petaPoAi tou Ti amd 33% oe 20% Tou
TTOT'

Eival yvwoTé 6T n Sladopd Ppk-P, avravakAa
TITWON TTiEOTS TTOU OdEIAETAI TN POr| A€Pa ETA TTOUG
aepaywyoUg''. Emopévwg of Rmin exdpalouv avTi-
OTACEC aepaywywv XWPI§ CUHHETOXN a6 avTioTA—
geic Tou odeilovTal 0TO BWPAKIKG ToIXWHA I OTOUG
I0TOUG TOu TIveUuova. AuToO 1oxUel akoun Kal O€ Ka-
TAOTACEIS ONUAVTIKIS AVOMOIOYEVEIG Tou TTVeUHova
omwg €deav ol Ludwig xai ouv.'® g€ mvelpoveg oKu—
Aou xwpic Bwpakikd Toixwpa. ETol ol augnuéves Rmin
mou TapaTtneRénoav oTn HeAéTn uag odelhovTai aTIg
QVTIOTACEIS aepaywywy, EUpiuaTa amoAuta cuppa-
T4 pe Tnv maboduaioloyia Tng XAlM. Ze puaioloyi-
koug avBpwroug’® kabwg kal o€ {wa'? ol Rmin augd-
vovTal ypadika e Tnv adgnon g V olupwva pe my
eEiowon Tou Rohrer'®

Rmin = K, + K, x V

émou K, kai K, oTaBepés. AvTiBeta oe aobeveig
pe ARDS ol Rmin eivar avegdpTtnTeg amé v V mla-
VWS AGyw Tou OTI éva ONPAvTIKO HEPOG TWvV aAVTI-
oTaoewv eSpAleTal o€ TEPIPEPIKA THAMATA TOU TTVEU-
HOVOS Kal €Tal N oxéon Sev pmopel va Teplypader
xpnooronuvtag TNV aTabepd K, mou agpopd KevTpi-
KoU¢ aepaywyous?. Aeffape OTI KATW amd autd TO
nipiopa of Rmin e aoBeveig pe XAM petapariova
OMWS OTOUS PUTIoAOYIKOUG: auidvovTal pe TNV avén-
on Twyv V. Mavtwg dev mpoomabroape va mepypd-
youue Tn oxéon Twv Rim pe Tig V XpnoIHoTToIWVTAS
v e&iowon Tou Rohrer yia 800 Adyoug: 1) petpnoape
QVTIOTACEIG PE TPEIG SIODOPETIKEG POEG POVO, YEYO—
vOg Tou Suckohelel TV TOmOBETNoN Twy AvVTIOTOI-
XWV TIHWOV O€ ypappik egiowon kai 2) 6T o€ K&be \Y
0 6yKog Tou Tvelpova peTaPaAAovTav emeidh o aobe-
veic efxav SuVauKr UmepdIaTaan oy, omwg Selfape,
o PaBuodg Tng eiapTtdral dueca amd Tov T.. 'ETol o€
k@Be V ol Rmin avTioToixoloayv ge SIadopeTikd OyKo
Tvelpova TToU e TN geipd Tou emmpéale avegdpTtnra
TIG TIHEG TOUG™.
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2Uppwva pe TNV avaAuon Twv Bates kai guv.! n
AR ogeileTar otV €eNaoTIKA cuumepipopd I0TWLV Kal
0€ avopoloyévela Tou mvelpova Aéyw Umapéng me—
ploxwv pe SladopeTikés oTaBepéc xpdvou. Se aoBe—
veig pe XA n avopoloyéveia Tou mveduova Ba Tpé—
el va oulPaANel onpavTkG o' auth T Sladopd. Mpdy—
HaTI g€ Ox€oN pe Toug PUTIOAOYIKOUG Kal O€ TUYKPI—
OlMEG €I0TTIVEUOTIKES poég N AR eival Trepimou 4 pe 5
POpPEG LIKPOTEPN aTId QUTH) TIOU TTAPATNPHTAWE amn
HeAémn pag’™™1*27 TiBavoTaTa n ueyaAiTepn TipR oToug
aoBeveis e XAl ogeiletal o€ avoupoioyéveia Tou
TTVeupovikoU mapeyxuparos. H AR mou TapaTnPEAoaue
Oupdwvei pe TponyoUpeves epyacies oe mapduoia
opada acgBevipv3d’ 18,

To povTélo Twv Bates kai ouv.' TpoPAérmer 6T n
AR augavetal mapdAAnhape v eAATTwon Twy €—
OTIVEUOTIKWY powv. Mpdyuar SeixBei 611 autd oup—
Paivel T6c0 o€ puciohoyikolic™ 600 Kal oe acBeveig
He ARDS?. H peAérn pag éSeige 6T Kai ol aoBevéig e
XAl oupmepipépovTal Katd TOMO Tou OUhWVEN pe
TO povTélo Twv Bates kar ouv.". H AR augniBnke
oTav n por eAaTTwOnKe pe TN HETAPOAR TWV €IoTIVEU—
OTKWY Xpdvwv andé 20% oe 33%. To kaTd mMdTO
OUUMETEXEI N aVOHOIOYEVEId ToU TTVeUHova o' auTh TN
HETaPBoAN Sev eival Suvatd va SieukpiviaBel amod ™mv
mapoloa peAémn. ‘Eupeceg evSeifeg ouwg utToo TNPI—
Couv OTI n avgnon Tng AR pe ™V eAartwon Twv V
opeireTal pepikwyv oTnv adgnon Tng avopoloyévelag
Tou mvelpova. MapaTtnpioaue 6T n peyaAUuTepn Tir
g Pa0, ka1 Tou PaO ,/P A0, Kai n ukpoTepn TG dAe-
BikAg TTpOCTLlIEﬂQ HETpr]eI’]K(]V OTIG UPNAOTEPES eIoTTVEU—
OTIKES poég. Mapduoia eupr]uam €xouv avaopepOei amod
Toug Connors kai aguv.® kai Tuxen kai Lane®. H avénaon
g Pal, dev ocuvodeltnke améd avinon Tou PaO A
PO, evw 0 Vekpdg XWPog Kai n PaCO, éuevav oxe-
TIKG crmGepon Emopévwg n BeAtiwon Tng o&uyovwong
Ba mpémel va opeiletar oe BeATiwon Twv V/Q Sia-
Tapaxwv, eAaTTwon g Slaguyng aiuartog amd Sekid
TPOG Ta APICTEPA KaI OTN ONUAVTIKA avinon Tng Pv-
0O,. Moibg améd autols Toug pnxaviopous evai Kupiap—
X0G €ival dyvwaTo.

O1 Connors kai ouv.® mpoTeivav 611 o€ aoBeveic pe
XAM n duvapikh umepdidracn ouvodeleTal amd OX€E-
TKA peEyaAUTepn umepSIATaon Kal UTTOAEPIONS TWV
THNHATWY TTVeUUovVog Pe ueyaAn aTabepd xpovou (apya
THAMATA) 0€ oXéon pe auTd pe XaunAf oTabepd xpd—
vou (ypriyopa TuApara). H at&non tou T e v ad-
&§Non TWV EICTIVEUTTIKWIV POV cruverrayeml TNV eAAT-
TWON TNG SUVANKNAG UMEPSIATAONS TWV APYWY THN—
HATWV Kal TNV avakaTavopr Tou aepiopol améd Ta
urepaepiCopeva ypriyopa TUAWATA 0Ta unoaepi{ope—
va apyd pe TeAk6d amoTéAeopa v PeATiwon ™g
oxéong V/Q. H av&non tng PaO, kai Tou Pa,/P, 0, kai
n eAaTTwon g PAePIkAg npoouling TTou rrcpampr]—
gaue gTNV €pyaadia pag umooTeifouy auThAv TNV Umd-
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Beon.

H eAatTwon g Suvapikig umepdiaTacns kai ™mg
PEEPi pe Tnv ad&non Tou T, €ixe agioonueiwra amoTte~
Aéouarta doov adopd TNV apoSUVaUIKY KaTdoTaon
Twv acBevwyv. Mpdyuat mapaTnprRBnke ONUAVTIKNA
€AATTWON Tou S€eikTOU TOU GYKOU TTAAUOU O€ XOUNAES
EIOTIVEUOTIKEG POEG Kal 181aiTEPa OTav TPOCTEBNKe
TM. ApkeToi pnxaviopoi éxouv mpoTtadel yia va e&n-
yNoouv TNV eAdTTWOoN Tou Gykou maApol dTtav augd—
vetal o Pabuog Tng Suvapikig umepSidTacng, dmwe n
eAaTTWOoN TNg APk emavadopdsg, n avinon Tou
peTagopTiou TNg Se&idis Kolhiag, n eAATTWON TNS €v—
SOTIKOTNTAG TNG APIOTEPAS KoINag Kai n eAaTTWON
NG OUCTAATKOTNTAG TOU HUOKaPSiou??26, St pehétn
Hag ol péyioTes petaPolég Tng péong TiuAg Tng PEEP
nrav mepimou 5 ¢cmH,0. Or Dhainaut kai ouv.22 mpoTei-
Vouv OTI Té€TolEg MIKpég augniaers (< 10 cmH?0) pmopel
Va TIPOKAAETOUV TITWON TNG KAPSIOKAS TTAPOXAS Kal
TOU OyKou TaApoU Kupig Adyw NG eAdTTWOoNS Tng
PAePikNG emavadopds. H urmdAormol unxaviopoi oup-
PaAouv éTav yivovTal peyaAiTepes petaforés g
PEEP. Aei€ape 6T To petagoptio Tng Sefidg Sev e
TaPARONKe onuavTikG pe Tis aAAayég TG SuvapIKg
urepdiaTaong emeidy ol PVR mapéuevav oTaBepéc.
Autd mpémel va éxel wg emakoAoubo TV Tapapovh
ToU HegokoiliakoU Siadpdypatos ge otabepr) Béon
Kai TV pun weTaBoAn Tng evooTIKAOTNTAg TG apioTe—
Pag?. TéNog n HikpA peiwon Tou épyou eEWOnong Tng
apioTepds kai Segidig koIAiag Tou apaTnprBnke mda-
vwTaTa opeileTal oTN Peiwan Tou Gykou TTaAuoy AGyw
€NATTWONG Tou TpodopTiou TG S€&Idg kai Ox1 oTn
HeTaBoAn TG cuoTaATIKOTNTAS. Ta amoTeAéopaTd pag
ouvnNyopouv OTI N eAGTTWAN Tou dyKou TTaAuoy odei—
Aetar kUpia g€ eAATTWON TNG DAEPIKAG emavapopds
Abyw avgnong Twv umelwKOTIKWY TMETEWV.

ISiaiTepa pveia Ba mpénei va yiver oTig ueTaBoAég
mou maparmprBnkav oty PvO,. e kdBe alinon Tou
T ave§dptnTa €dv auth yivovTav pe Tnv agaipeon
™e TN A v addnon Twv V, mapatnpndnke avgnon
g PVO,. H PVO, eivai évag kaAdg Seiktng mou avra—
vakA& v ofuyovwon Twv 1IoTWv Kal efapTdral and
moAAoUs mapdyovTeg dTwg Ty TTEPIEKTIKOTNTA O€ 0,
TOU apTnpIakoU aidaTtog, TNV KapSiakh Tapoxr Kai Tnv
VO 7. H peAén pag €deige 611 N PeATiwon Tng ofuyo—
vwcmg TWV IOTWV e TNV auvgnon Tou T, ogeleTal
KUpia oTn onuavTiki ad&non Tou dykou na)\pou

‘Exel poTaBe?®2° 611 o1 aoBeveis ue peydheg avri-
oTaoels aepaywywv Ba mpérel va aepifovTal pe xa-
MNAES €loTIVEUOTIKEG POEG e OKOTO TNV eAdTTwon
TWV HEYIOTWY METEWY TWV AEPAYWYWY Kal €TC1 TNV
armoduyn emmAokwy 6Mws PapoTpaldua Kal AioSu—
vauin aoTabeia. Aeifape kaBapd 611 n péyioTn micon
TWv cepaywywv (Ppk) dev avravakAd kaBdAou Tnv
KupeNISik| Trieon kar Tov Padud Tng SuvapiKAg umep—
diaTaons, TS KPITKES SNAASH TAPAPETPOUS yia T
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avaopepBeioeg emmAokég. Mpdyuat n Ppk eAaTtTwOnke TNV €KTIUNON TNg TIVEUHOVIKAG umepSIATAoNG Kal Ku-—
ONUAVTIKA 6Tav eAaTTwlnkav ol V, evid ouyXpovwg weAidikAg mieons. MoTeloupe 6T 0 Pabudg Tng duva-—
n PEEPi ka1 o Vtr aufnBnkav a§loonueiwTta pe mapdA- HIKNG urepSiaTaons Ba mpémel va ekTIUATal AUeca e
AnAn peiwon Tou 6ykou TmaAuol kai Tng PVO,. Emmopé- ™ pétnon Tou Vir ) éupeca pe Tnv olyxpovn HéETpn—

vwg, n Ppk eivar ava&iomoTtog Seiktng doov adopd on g PEEPi kai Pp.
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Zxnhpa 7. Aeiktng dykou maApou (SVI), % mpéopiEn dpAefikol aiuaTog (Q,/Q,) ka1 PvO, o€ oxéon pe Tn oTabepr) €i0TIVEUOTIKN

pon. ZUuPoAa O6TMwS oTo oxXAua 2.

H mpooBikn TN eivar pia mpoodiAfg evépyeia Katd
™ SiGpKeia pnxavikoU aepiopou. MoTedoupe 6T n TI
ouppd&AAel otV kaAUTepn oguydvwon Tou aiaTog Kal
0TV €AATTWON TWV MIKPOATEAEKTATILV I810ITEPA OTA
€gapTipeva pe TN PapltnTa TUAWATA TOu TTVEUHO—
vog¥®. MMpaypat auté oupPaivel oe acBeveic pe go—
Bapés Siatapayég TG 0EuyOVWONG Kal ONUAVTIKA €AGT—
TWON TWV TVEUROVIKWY Oykwv Adyw audnuéving eha—
otikétnTag (mx. ARDS)®. AvtiBera oi aoBeveic ue
XA ouvABwg Sev éxouv mpdPAnua ofuydvwang, ol
Se dykol Tou Tveduova eival paAAov peydhol Adyw
™S Suvapikig umrepdidTaong®. Emopévws n mpoodrikn
TN urpel va pnv eival wpéAiun otnv opdda aoBeviav
pe amoppadn aepaywywv. Mpdayuar Sei€aue 6T N
mpocBikn TI Sev guvodetetal amd KAIVIKA aloon—
peiwTn PeATiwon otnv avralhayh Twv aepiwv ev
a6 v dAAn TAeupd mpokalel emdeivwon Tng Su-
VapIKNG urrepSIATaong, eAATTWAN NG IGTKAS 0EuyO—
vwong Kal OXeTIKY aipoduvauikh aotdBeia. H BeAtiw-
on ™ avtaAAayig depiwv TTou TapaTnpridnke pe Ty
mpoobnkn TnNg madong oTig XaunAég poég efadavi—
o6nKke pe TNV avdnon Twv powv. Oa Tpémel va Tovi-
oBel duwg 6T Ta anmoTeAéopata autd eival o&éa kai
elval AyvwaoTo To Katd Moo o aepIouds Twy aobe—
VWV autwv Xwpis T yia peydAo Xpoviké SIAoTnua
MTopEl va éxel SiadopeTikny emidpaon.

Tehka Sei§ape 611 o€ pia opdda acBeviov pe XAM
N HETAPOAR: Twv XPOVIKWV (ATEWY TG AVATIVORS
(ouxvotnTa avanvowv kai V, atabepd) kard n Sidp-
KEIO PNXaVvIKOU aepiouol éxel onUavTKi emdpacn oTig
MNXQaVIKéS ISI6TNTEG TOU AVATVEUSTIKOU GUGTAUATOC,
oTnV avtaAAayn Twy daepiwv Kal g1V aipoSuvauikn

KardoTaon. H addnon Twv €oTvVeEUCTKWY POoWV ou—
vodeleTal amd alinon Twv avTIOTACEWY TWV aepa-
YWywv, eAGTTWON TNG avopoloyéveias Tou TTveldova,
KaAUTepn o&uyovwan Tou apTnEIOKoU aiiaTos Kal Twv
IOTWV Kal PeATiwon TG kapSiakng AerToupyiag. Autd
Ta opéAN mBavwTaTa TpoépxovTal and TNV Onua-
VTIKA €A&TTWwon Tou Pabuol Tng Suvauikig umepSid-
Taong pe Tnv augnon tou T, Aeiape emiong OTI pe pia
pévo pétpnan Tou Vir eivar SuvaTtd va Tpomomoii—
OOUNE TIG avarnveuaTikés mapauértous (V. Ti, T,or) Kau
va emTUxoude Tov embBuunto Pabud SuvapiKng umep—
diaraong. Mpoteivoupe 6TI o1 aoBeveis pe XAM kaTd
™ SIGpKeIa eAeYXOHEVNS UNXAVIKAS UTOTTAPIENS TNG
avamnvong Ba mpéme va aepifovral pe upnAég poég
Kar 600 To duvard augnuévo T. H mpoobrikn Tehoei-
OTVEUOTIKNG Tralong Sev éxel, TOUAAXIoToV AueTa,
ONUAVTIKA OTTOTEAéTHATA OTNV avTaAAayn Twy oe-
piwv, evy ouyxpovweg péow NG eAdTTwong Tou T,
emaugdvel TN Suvauikh umepSIGTaon kai emmnpedlel
apvnTiké TNV I0TIKA o&uydvwan.
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Effect of inspiration-expiration on mechanically ventilated
patients with chronic obstructive pulmonary disease (COPD)
and dynamic hyperdilation

D. GEORGOPOULOS, I. MITROUSKA, K. MARKOPOULOU, D. PATAKAS

SUVMMARY

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 T, 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 dynamical hyperdilation during a mechanical controlled ventilation with stable inspiratory
flow (V). The V were altered in 7 patients but the tidal volume and the total time of breath did
not change. The patients were studied in 3 V, with or with no end-inspiratory plateau (EIP,
10% of T, ). So each patient was studied in 6 different T, (80%, 75%, 70%, 67%, 65% and 57%
of T,,,). At the same time the lung volumes, the airflows, 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 alveolar
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 tidal value over
the static FRC (Vtr) and the DR and by increase of airway resistances (Rmin), stroke volume
and oxygenation of arterial (PaO,) and mixed venous blood (PvO,). The addition of end-inspir -
atory plateau (EIP) caused aggravation of Vtr and PEEPi and decrease of PvO, (P < 0.05).In low
V, the EIP caused a considerable increase of PaO, and alveolar ventilation. It was found that
the alteration of inspiration-expiration in mechanical ventilated patients causes significant
changes in the mechanics of the respiratory system, gaseous exchanges and hemodynamical
condition. The increase of T, reduces the dynamic hyperdilation, 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

Introduction decreased expiratory flows because of increased com-—
pliance of the respiratory system, maximum airway
It is known that patients with COPD often do not resistance or high need for ventilation’. So the static

achieve the static balance volume of respiratory sys-—
tgm 'func.tlona.l residual capacity (FRC) because the_ ex— Key Words: Airflow, gaseous exchanges, positive endogen end-
prration time is not enough'-2 This is due to relatively 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 (PEEPi)'#-5. The existence
of PEEPi is a frequent finding in mechanically ventilated
patients with COPD because of the additional resist—
ance of endotracheal tube and ventilator tubes’. 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 (T.) is a critical parameter for
the size of PEEPi and thus for the rate of dynamic
hyperdilation®8. Applied techniques, during mechanical
ventilation aimed at the increasing T, should reduce
PEEPi and decrease the danger of the above complica—
tions®. Although there are studies suggesting that the
increase-of T_, which is succeeded by reduction of the
ratio Ti/ T, that is the active time, in mechanically
ventilated patients with airway obstruction could be
useful®®, 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 T, 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 aiter 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 100% SIMV
was performed in all patients. The ventilator had been
adjusted to give a definite tidal volume (V) 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 Sex  V, Tror MV FO,
(years) (ml) (sec) (1/min) (%)
66 2G 597 3.63 9.8% 041
7 5A +23 +0.06 +04 +0.03

Mid values = SE. I': females, A: males, V._: tidal volume, T,
total time of respiration, MV: minute ventilation, FO,: fave-
olus concentration of inspiratory O,

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 spromeer 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 60 sec) so that the patient could achieve static
FRC32, The static FRC was the tidal volume, the expir—
atory flow stopped at the difference between Vtot
and V. (Vtr) is the tidal volume over static FRC at the
end of positive expiration, representing the dynamical
hyperdilation rate®®. The airways were also obstructed
using the right switch of ventilator at the end of inspi-
ration. Immediately 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 volume®. During obstruction (< 4
sec), the faling pressure, due to loss of volume be-
cause of the continuous gaseous exchange (because
\'/COZ/\'/O2 < 1) had to be insignificant™. Finally the
airways were obstructed at the end of regular expira-
tion (Figure 1). In that case, pressure was positive and
reflected the static pressure of system at the end of
expiration (PEEPi)®. PEEPi corresponded to Vtr.

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 - PEEPi)/(V, - 0.7xPp)

The total inspiratory resistances of the respiratory
system were measured by the forced airway obstruc—
tion method at the end of inspiration”’" and were
divided into Rmax (maximum) and Rmin {minimum). Rmin
represent the real airway resistance'' 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 — Pp)/V.

The Rmin reflect resistance with respiratory fre—

quency that approaches infinity, while the Rmax reflect
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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.

resistances with respiratory frequency which approaches
zero'. Rmin and Rmax were adjusted for endotracheal
tube resistance’ and for demonded time so that the
valve of the ventilator would close the airway com-
pletely at the end of inspiration’. This happens be-
cause the ventilator valve needs a specific time to
close at the end of inspiration, during which there is an
inspiratory 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 + (AV x Est, rs/V)

R is the measured value of resistances (Rmax or
Rmin) and V is the stable inspiratory flow. For the
Siemens 900C ventilator, it has been shown' that the
correlation DV and V is represented by the equation:

AV + 0.018 x V + 0.00001 x V?

The difference Rmax-Bmin (DR) was also calculat-
ed which represents the dependance of resistances on
frequency and is considered as a lung inhomogeneity
index and tissue elastance index'".

The correlation between dead space (V) 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 equation®

V,e/V.c = (V,-70-0.7 x Ppk)/(V,-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, (VOZ), the concentration O,
of arterial (Ca0,) and mixed venous blood (Cv0,). the
systematic (SVR) and puimonary vessel resistances (PVR),
the transport O, (DO,), the cardiac index (Cl), the stroke
volume index (SVI), systolic work of right (RVSW) and
left (LVSW) ventriacle and venous blood admixture
(Qs/Q,). ‘

When patients were hemodynamically constant, V
as altered by changing the inspiration time. Each patient
was studied in three inspiratory times (Ti) 20%, 25%
and 33% of total inspiration time (T, ;). Measurements
were performed with and with out addition of end-
inspiratory plateau (10% of T..;) at each inspiratory
flow. So each patient was studied in 6 different expir-
atory times (80%, 75%, 70%, 67%, 65% and 57% of
T,o;)- 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 equation'®, the time stable was esti-
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mated by the equation:
Vt = Vo x eVT

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:

Vir = V..

Furthermore, when the patients were ventilated by
Ti 20% of T,,; and end-inspiratory 10% of T . (the
choice of time phases was accidental), ; was estimat-
ed for the values Vtr and V.. which were observed
at the specific time phases. By the assumption that L is
indepedent of time phases, Vir was evaluated for all
the time phases of study and was compared by ana-
iysing the variability of two roads (ANOVA 2), fol-
lowed by Tukey's test if F value was significant statis—
tically (P < 0.05). The correlation between calculated
Vir and real Vir 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 PEEPi 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. In relation to T, 80% of T... (Ti 20%, TN 0%
of T, Ti/T,o; 0.2). Vir and PEEPi were increased by
73% and 47% respectively when T_ was reduced to
57% of T, (Ti 33%. TN 10% of T, Ti/T,,, 043).

T0T TOT

Table 2. TIME STABLE OF RESPIRATORY SYSTEM (T) AND R
VALUE OF INDEX EQUATION DURING PASSIVE EXPI-

RATION.
Patient T r
1 25 0.090
2 39 0.97
38 2.1 0.93
4 2.2 0.99
5 35 0.98
6 29 0.94
7 1.8 0.97
1,000 555
T
|
800} pe
~ -
=
p—
- 600 I
=
>
400+
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-inspiratory plateau. Opened squares and discontinued line: with end-inspiratory plateau 10%
of Toor

« Significant difference statistically by mid stable inspiratory flow 1.01 I/sec under the same conditions of end-inspiratory plateau (0%
or 10% of T ..}

+ Significant difference statistically by mid stable inspiratory flow 0.78 I/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 20%, TN 10%), with
the equivalent observed values in different time phases
of respiration is shown in figure 3. The correlation was
significant statistically (r = 0.93, y = 0.77 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 TI1 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 figure 5-7 and table 4. The in-
crease of inspiratory flows was followed by significant
rise of PaO, without the addition Tr. The pulmonary
oxygenation index (Pa0,/P,0,) was incrased and the
admixture of venous blood (Q./Q,) was decreased by
V increase but these alterations cannot be appreciated
statistically. In each inspiratory flow, the addition of Tl
caused a small increase of oxygenation and reduction
of venous admixture but these changes are also not
significant statistically.

500F  r=0.93
»”
,000 + @
= e
S
£ ®
- e
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8 o0t 8 -
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0 ! L [
0 500 1,000 1,500
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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 minimun squares
(y = ax + b).
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Table 3. EFFECT OF STABLE INSPIRATORY FLOW AND END-
INSPRATORY PLATEAU ON THE MECHANICAL CHAR-
ACTERSTICS OF RESPIRATORY SYSTEM

With plateau

With no plateau

Ti/T,.r 020 0.25 0.33 030 035 043
V: 1.01 0.78 0.59 1.01 078 059
+007 +005 =004 +007 £005 004
Ppk 40.0 364+ 32.1.* 403 373+ 335+
+ 565 #5.1 +42 +b3 566 47
P, 2566 26.0 26.6 263 265 283
+ 4.1 + 35 £36 £43 +43 +45
Pp 213 214 224 227 230 240
+ 36 +30 £33 +38 +£36 =38
Est, rs 211 19.9 19.3 210 19.3 18.0
+ 38 +£29 £ 31 £+36 +£39 =31

Mid values = SE. Ti/T ,: active respiration time. V: stable in-
spiratory flow (1/sec). Ppk, P,, Pp: dynamic and static airway
pressures (cmH,0). Est, rs: static elastance of respiratory systm
at the end of inspiration (cmH,0/I).

« Statistically significant difference at mid inspiratory flow 1.01
I/sec under the same conditions of end-inspiratory plateau.

+ Statistically significant difference at mid inspiratory flow 0.78
I/sec under the same conditions of end-inspiratory plateau.

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

With no plateau

With plateau

Ti/T,; 020 025 033 030 0356 043
v 101 078 059 101 078 059
£ 007 +005 +004  +007 +005 =004
MAP 848 928 890 837 799 879
64 +59 41 +55 +26 =56
cvP 124 131 121 126 127 141
16 17 =10 £16 +14 =08
Pewp 124 140 129 143 134 136
£22 +22 +18 £21 18 =17
cl 24 25 24 23 22 22
£02+02 03 £02 02 +02
SVRI 2362 2682 2831 2724 2637 2687
+460 + 403 520  +507 =335 + 427
PVRI 507 473 575 459 435 506
116 +74 + 99 £126 =82 112
LVSWI 275 283 258 245 226 231
£30 27 24 £23 25 £15
RVSWI 61 55 54 47 39 40
£16 10 =11 £11 £10 %10
DO, 725 740 679 690 668 659
£+95 +83 72 £97 95 +76

VO, 185197 186 201 189 207
£22 23 14 £15 £21  +17

Mid values + SE. Ti/T_.: active time. MAP, CVP, Pcwp: mid
arterial central venous and wedge pressure respectively (cmHg).
Cl: kardial index (I/min/m?2). SVRI, PVRI: index of systematic
and pulmonary vessel resistances respectively (dynxsxcm=/
m?). LVSWI, RVSWI: systolic work index of left and right
ventricle, respectively (gxm/m?). D-O,;: transport 0, (ml/min).
V: consumption O, (ml/min).



308

20

181

16

14r

Resistances (cmH20/1/sec)

10t

| | |

1.01 0.78 0.59

MNEYMQON Teuxos 4o, Touos 6og, OkTwPpios — Aekéufpios 1993

10
B
8—
I
5
R
2_
O 1 I i

1.01 0.78 0.59

Mid stable inspiratory flow

Figure 4. Resistances (Rmax and Rmin) and DR (Rmax-Rmin) in relation to the stable inspiratory flow. Symbols as figure 2.

The alveolar ventilation (PaCO,, V,c) was not in-
fluenced significantly by V. On the contrary, the addi-
tion of TN caused significant reduction of PaCO, and
V,c. PVvO, was increased considerably by V increase,
while the addition TI caused decrease of its value
which was important statistically only at higher V. It 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. Indeed, 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 PEEPi and air trap-
ping, whose width was 2.1 to 22.6 cm H,0 and 223
to 1150 ml respectively in Ti 25% and T 10% of T, ;
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 individuals'. The elastance
of respiratory system was slightly increased in accord-
ance to normal individuals'® probably because of hy-

perdilation®.

Similar mechanical characteristics of the respiratory
system have been reported in patients with COPD
during mechanical ventilation by others3”'%'7  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 T_. In each reduction of T_, a respective
increase of Vtr and PEEPi was observed. It has been
proved that the dynamic hyperdilation rate can be an—
ticipated relatively accurately it V.. 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 Lane®. Anyway, this analysis pre—
supposes stable compliance and airway resistance dur—
ing passive expiration that is not always effective in
patients with COPD?. 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
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significantly by the observed changes of dynamic hy-
perdilation. The same findings are reported by Geor-
gopoulos et al® and Rossi et al’ in a similar group of
patiens.

On the contrary Connors et al® 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 study® cn the es-
timation of elastance, PEEPi was not considered which
is mainly found in mechanically ventilated patients with
COPD. Indeed if the end-inspiratory elastance is not
corrected for PEEPi, there is a decrease in its value,
parallel to a reduction of dynamic hyperdilation and
PEEPi. in our study the incorrigible Est, rs was de-
creased by 25% when the flows were increased by Ti
change of 33% to 20% of T.

It is known that the difference Ppk—P reflects pres-
sure fall due to the airflow via the airway''. 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 all'®, 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. In normal people™ and animals'?, Bmin are
increased linearly by V increase according to Rohrer's
equation’®

Rmin = K, + K, x V

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
airways?. 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 T.. So in each V Rmin
corresponded to a different lung volume which influ-
enced their values indepedently ',

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

Indeed, DR is about 4-5 times smaller than the DR
we observed in our study in relation to normal and in
comparative inspiratory flows'627, Probably the high—
est value in patients with COPD is due to the lung
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tissue inhomogeneity. The observed DR agrees with
previous studies in a similar group of patients37-16.

The model of Bates et al'' foresees that DR is
increased parallei to the decrease of inspiratory flows.
Indeed 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 model''. DR was increased after
the flow had been decreased by a change of inspira—
tory times of 20% 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 maximum
value of PaO, and PaO,/P,0, and the minimum venous
admixture were measured in the highest inspiratory
flows. Similar findings have been reported by Connors
et al®, Tuxen and Lane®. The PaO, increase was not
followed by increase of alveolar ventilation because a
parallel increase of PaO,/P,0, was observed while the
dead space and PaCO, remained relatively stabie. There—
fore the improvemen{ of oxygenetion must be due to
an improvement of V/Q disturbances, decrease of blood
shunt from right to left and the significant increase of
PvO,. Which of these mechanisms is the dominant, is
not known. )

Connors et al® 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/Q. The PaO, and
Pa,/P,0, increase and the reduction of venous admix—
ture which were observed in our study, support this
hypothesis.

The reduction of dynamic hyperdiation and PEEPI
with the T, increase had remarkable results on patient's
hemodynamic condition. Indeed, significant decrease of
stroke volume index was obserred in low inspiratory
flows and especially after Tl addition. Several mech-
anisms have been suggested in order to explain 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 contractility??-?°. In our study the maxi-
mum changes of PEEPi mid value was about 5 ¢mH,0.
Dhainaut et al?? suggest that such small increases (<
10 cmH?0) can cause fall of cardiac output and stroke
volume mainly because of the decrease of venous
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return. stable. The consequence of this must be the mainte—

The other mechanisms contribute when greater al- nance of interventricuar septum at stable position and
teration of PEEPi are made. It was shown that the right no alteration of left compliance?. Finally, the small de—
afterload did not change significantly with the altera- crease of systolic work of left and right ventricle, which

tions of dynamic hyperdilation because PVR remained was observed, is probably due to the reduction of
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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 PVO,. In each increase of T, despite the
cause which was the reduction of Tl or the increase
of V, an increase of PVO, 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 VO,?. Our study
proved that the improvement of tissue oxygenation,
after T_ increase, is mainly due to the significant in—
crease of stroke volume.

It has been suggested?®?® 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. It 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. Indeed Ppk was reduced sig—
nificantly when V were decreased, while at the same
time, PEEPi and Vtr were remarkably increased by par-
allel reduction of stroke volume and PvO,. Therefore,
Ppk is an unreliable index, concerming the evalution of
pulmonary hyperdilation and alveolar pressure. It 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 Tl addition is an acceptable action during me-
chanical rentilation. It is believed that the end-inspira—
tory plateau (TM) contributes to better oxygenation of
blood and to reduction of microatelectasises especially
on the gravity, dependant, lung segment®. indeed, this
happens in patients with serious oxygenation disorders
and significant decrease of pulmonary volumes be-
cause of increased elastance (ARDS)¥*. On the contra-
ry patients with COPD usually do not have oxygena-—
tion problem and the lung volumes are probably big
because of dynamic hypedilation®. Therefore, T addi-
tion could not be useful in a group of patients with
airway obstruction. Indeed, it was proved that Tl 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 TI1 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
T, incrase. It was also shown that the respiratory pa-
rameters (V,, Ti, T,,;). may be changed by only one
measurement of Vir 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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EVOLAQEPOUTEG MEPLITWOELG

case reports

"Smavia mepimrwon Acukomeviag LETa xopnynon
pipaurikivng o€ aoBevn pe evepyo mveupovikn TBC™

A. PAMTH, A. TZABEAAAE, T. APAMHE, K. KAAOMIEH, B. TEOYTZ0Z, A. ANATNQ3TOMOYAOY

loTopiko

Mpokerar yia dvdpa nAikiag 71 xpévwy, o oroiog
kard v ecaywyry Tou oto Noookopeio avadépel
amd TeTpaprvou, évtovo Enpd Prixa, SexaTiKh TTUPETI-
kA kivnon, kataBoAr, avopedia kar amwAea Papoug
(10 kg).

ZuvnBeieg Kail TPOTTOG ZWNg

lepéag, Sev mivel, Sev kamviCel

ATOMIKO AVAUVNOTIKG

Maoxe amé akxapwsdn diapntn amd To 1971 mou
pubuiCeTar pe 2tabl Daonil Tnv nuépa

duoikn eiéTaon

AvarveuoTiké ZUoTnua:

Emokoémnon: KivnTikdtnTa 8lpakog PpuaioAoyikn

Emikpouon:  Xagng TVEUHOVIKOS 1X0G

Akpoaon:  EAGTTwOoN avamnveuoTikoU wibupicnaTog
Kal oTa SUo NUIBwWPAKIa TTAXE(G, pn pou—
gIKoi poyxol, oTnv apioTepn Pdon. Ow-
VNTIKES SoVNOEIS PUTIONOYIKES

MenTikd 2U0TNUA:

‘Hrap, omAny, agnAhdenta. Kohid pahakr avidu—
vn Katd Tnv Tiean, Sev WwnAadwvTal €VOOKOIAIaKES
Haleg.

Ané Ta uméAoima cuoTAUaTa TimoTa To maboAo-
VIKG. Aepdpadéveg aynhaonTol.

Fevikf ajpaTog: Ht 40%, Ho 12,8 gr, Aeukd 6.200
KkX (TToA. 68%, nwao. 1%, Aepd. 30%) TKE 137 mm/H,
AiporreTdAia 280.000 K/UL.

Fevikry OUpwv: EB 1020, avTtidpaon: oudétepn, Ael—
kwpa (=), odkxapo (=), o&ovn (=), xohoxpwoT. (-),
muoo gaipia: omaviTaTa, eminAia: omavia TAakwsn.

Téxxapo: 2,69 gr %o, oupia, 0,40 gr %o, KpeATIVIVN
1,60 mg %, K 4,8 meg/lit., Na 136 meg/|it, Tpavoa-

«8n KAvikj Noookopeiou Noonudtwy Ouwpakog ABnviv

UIVATES Kal GAKAAIKN dwodaTaon PUCIOAOYIKES, XO—
AepuBpivny 0,40 mg%, Xpovos mpoBpoupivng 62% (Xp.
u 12", xp. €€et. 14"} auaTpahiavd avTiyove (-).

KutTapoAoyikf mTuéhwv (=), mTéeha yia B-KOCH
pe avTipopuivn BeTikd, aépia aipatog PO, 77 mmHg,
38 mmHg, pH 7,40. Aelkwpa opol oAkod 6,6 (3,0
odap., 3.6 A/Z 0,85). Mantoux pe 2TU PPDRT 23:
apvnTIKA.

AkTivoypagia Owpakog

Avopoloyevig okiaon pe acadn Opia KATd TO PéCO
Kal Avw TTVEUHOVIKG TTESIO apIOTEPG. 2TO KEVTPO TG
okiaong mapartnpeiTal SiauyaoTikA exova. Emiong ma-
partnpeital Gvworn Tou apioTepoU NUISIAPPAYHATOG KAl
QVOMOIOYEVAS OKiaon Katd To S€gid Héoo Kal KATW
TIVEUHOVIKO TTESIO e TTOAAATTAEG SIaUYQOTIKES EIKOVES.
H okioon guvéxeTar pe Tn Se€id AN,

O aoBevig TéBnke oe avTt TBC aywyn pe RMP
600 mg, INH 300 mg, PZA 2 gr, ETB 1.200 mg kai
tabl B, IXI. 15 nuépeg peta Ty évapgn tTng Bepareiag
mapaTnEiOnke PeATiwon oTn VEVIKA KATaoTaon Tou
aoBevoulg, TTWON Tou TUpeToU, algnon Tou CWHATI-
KoU PApous. Te emavéleyxo TNG YEVIKAG e&éTaong ai-
partog eixape: Aeukd: 1500 (Atav adivato va Pyel
TUmog), Ht: 41%, Hb: 13,2 gr. %, aigorretdAia: 320.000
K/UL. 'Eyive SUo ¢popég emavainyn Tng €§é€raong, yia
TO evdexopevo AdBoug, aAAd To amoTéAecpa frav
TO idi0.

Alagopikh dilyvwon

1. Aopwdn voonuara (UKpOPIa-1oi-pIKETTIEG-TTPW—
T6CWwa)

2. Tofkd Spwoeg ouaies a) avTiPloTkd, B) avTipu-
MOTIKG, Y) avaAynTikd 8) avTiBupeoeiSiké &) KUT—
TOPOOTATIKA €) apoevikouxa K.4.

3. NoohpaTta aipaTog:

1) Yuvodeudueva amd peyaloomAnvia: a) aheu—
Xaupikf Aeuxaiia, B) 161omabig kakoneng avaiia v)
XPOvia UOXpWwHn oI1SnpoTevikh avapia &) urep-
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omAnvIouoG.
4. Kippwon Amatog (aAkooAiouog)
5. Noaoruara koAAayoévou (epubnuaTudng AUkog)

AlayvwoTiKn mpooméAaon

—_

KAIvikA e&éraon: iSia euprjuarta pe Tng eigddou.

2. Ro Owpakog: idla ekdva pe Tng eicaywyrc

3. Biowyia pueAol: apvnrikn
Muehoypappa: TmapaTnpeitar kutTapoPpiBeia oTa
MUEAIKA TTapaokeudapaTa. 'ONeg ol oepég Tapol—
0€g g€ Oha Ta oTddia wpidavong. H Aeukr| cepd
mapoucialel ehappd pewpévn avriSpaon. 'ATuma
KUTTOpa &€ mapaTnerdnkav.

4. KaANiépyeia mTuéAwyv yia koivoug KOkkoug {—) ap—
vnTIKR. Zidnpog opol 80 gr/ml Vidal, Wright (-).

5. EmavaAnyn nmatikou eAéyxou K.¢.

6. Scanning Amartog: apvnTikd {6pla GTTANVOS PuTIo—
AOYIKQ).

7. KoAAayovikds éleyxog apvnTikdg Ra test, CRP,
KUTTopa AUKOU, QVTITUPNVIKA QVTICWHATA, avo-—
OOoNAekTPODOPNON AEUKWHATWY: K.¢.

O aoBeviig Adyw NG Aeukoreviag kKaAUdBnke e
avTIBIOTIKO eupéwg PATHATOG Kal SIOKOTINKE SOKIUa~
oTkG n RMP via 15 nuépeg, evy ouvéxioe Tn Bepa-
neia pe Ta umdAoma ¢pdpuaka. H véa yeviki aiuatog
HeTa 15 nuépeg éSeife PeATiwon Tng cmaToAoviKAg
exkévag. NAeukd 2400 (MoA. 67% Hwo. 2%, Aeud.
30%). Eyivav emaveiAAnpéves petpioerg avd epdopd—
Sa pe guvexn PeAtiwon TG apaToAoyikig eKovag, n
omoia péca oe SUo priveg amokaTaoTaOnke TTARPWC.
Neukd 7000 (MoAup. 67 /Hwa. 2/NAeud. 30%).

ZuzATnon

O apaToAoyikég SiaTapaxés Tou TIPoKaAe n pi—
daumikivn eivar. Aeukorrevia, BpopPorevia 1 xa Ta
Svo padi, pe 1 xwpic mopdUpa’.

Emiong, éxouv mepiypadei, apoluTtik avapia kal
nwaovodiio?®, H Aeukorrevia kai n Bpoupormevia ou—
viiBwgs epdaviovral katd ™ Siakekopuévn Bepareia
pe RMP aAAd éxouv mepiypadel kal katd Tnv kabnue—
piviy xopriynon, 18i0itepa av guvexioTel n Beparmeia,
META amd mpocwpIvr] SIAKoTT*S,

O unxaviopds mou mpokalel T Aeukomevia efval
ayvwaTog. 'Exouv evoxoron®el avoooloyikol kai To—
SiIkol mapayovTteg® 78,

'Exel mepiypadei avogokataaTaATkg Spdon Tng
RMP in vitro, émwg peiwaon Tng mpwroyevols mapa—-
YWYAS avTIoWHATWy oTa €pubpd apoodaipia mpo-
PaTou kal peiwon ™S avauvnoTKAg amdvtnong oe
€upoAio kaTa Tng salmonella typhi®. Mepikoi epeuvnréc
1oxupiCovtar 611 n RMP appAdvel Tnv kutTapiki avo—
oia, pe TTWY andvtnon oTn GUTOAIMOTUYKOAANTIVN
in vitro'. Aev éxel avakovwBel véonon amd v -
Bavr) aut avogokaTaoToAr, U6 TN popdr AUENUé—
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vng euaioBnoiog ge AAANeg Aopwéerg fy avikavoTnTa
foong Tng TBC (Farr kai ouv. 1982). Ziupwva Pe Tov
Humber kai ouv.'" urmdpxel pia eAGTTWON Tou GUVOAI-
KoU apiBuol Twv AEUKOKUTTApWY Kal pia adgnan Twv
T AepdpoxutTdpwy o€ aoBeveig mou maipvouv RMP.
AeukokuTTépwon éxel emiong avakoivwBel kaTtd T
Bepareic RMP xwpig peTaBoAég aTO HUEAD TwY OOTWV.
H mavkutTapormevia kai n Aeukorevia akoAouBolv
TOAANEC popég TN N avTISPATTIKA Popdr KeXPoeIdous
pupaTiwong, MBavov gav amoTéAETHA TNG HEIWHEVNS
SpacTKOTNTAG Twv T A€UPoKUTTAPWY 2. AeukoTtevia
éxel PpeBei oTo 1% OAwv Twv TUMWV TNG PuUUATIW-
ong's.

H yvun mou emikpaTel o€ opigpéves PeNéTES eival
4T N Aeukorievia amd RMP Sev éxel 181aiTepn KAIVIKN
onuacia kar ouvBwg arrokabioTaTal Tapd T ouvé-
xion Tng Beparmeiag’* 18,

SUupwva Pe GANeS HEAETEC O€ peyAAN TITWON TWV
Aeukwv, emPAAAeTal n Siakotr Tou pappdkou yia TNy
amokaTAoTAon TNG apaToloyikig ekdvag’®’. Emiong
urtooTnpileTar 6T Sev Tipémel va xopnynOei maAi RMP
META TNV amoKaTACTACT TNG AEUKOTIEVIOG Yia TOV Kiv—
Suvo goPapdTepwy SiaTapaxwv®. EGv BewpnBei ama-
paitNTo HETA amd peydlo xpovikd SidoTnua va §a-
vaSoBel To pApuaKo TIPETTEl va Eexivigel Kaveig ammo
HIKpEG SOTElg KaBnuepiva, TIG oroieg Ba augaver pe
apyo pubpds, ekTOg amd TNV mepimTwon Tng Bpoupo-
TTeVIKAS Topdupag, omou dev Tipémel ToTé va ava-—
xopnynBei RMP45.

O Newman kai ouv.", TTAPETNPABNKAV TTIO EKTE-
onJaopévn TTWoN Twv Aeukwv, o€ aoBeveig Tou
énaipvav RMP-INH-ETB ar' auToug mou éraipvav RMP-
INH, urro®érovTag étol 6T n ETB maiCel kémoio poAo
oTNV eudavion TNG A€UKoTTEViag. Ze veoTepn WeAéT
pe 23 mepmTwoerg Aeukoreviag' 14 énmaipvav RMP-
INH kai 7 RMP-INH-ETB, mpdyua mou Seixvel 6T n
ETB Sev mailel kamoio goPapd péAo aTn Aeukotevia,
Kal {owg Ta eupnuata Tng pHeAérng Tou Newman kai
ouv. va fAiTav éva XapakTnPIoTIKG TTou adopd TN pad-
pn duAf, adol 6Aol o1 agBeveig Tou pehetBnkav
noav pavpol.

1 8K pag mepmTwon, Bewpoape 6T N Aeuko-
mevia opeiddTav otnv RMP amokAeiovTag Tnv idia Tn
vooo oav aimo Tng Aeukomeviag, yiari ouvhbwg o
auTh TNV TTepimTwon n aparoloyikr diatapaxn mpoi-
nmapxe g Oepameiag kal kKATad TN SIAPKEIA TG ATTO—
kabioTaTal Eivar mépa moAU omdvio va eudaviobel
Aeukomevia efartiag TG vOooUu evy €xel apxioer n
Beparmeia’®1712, EEGANou Sev ATav KEXPOEISH S popdn
omou ouvnBwg umopel va epdavioBel Aeukortevia. H
PZ Sev éxer evoxomoinbel péxpl onUepa yia AEukoTtte—
via'® evwy n INH éxel pev avagepbei gav omavio aiTio
AEUKOTTEVIOS XWPIS OUWS va €XEl avakovwoel Kaupia
mepimTwon oTn PiPAoypadia. H ETB emiong armokAei-
o6nKke yiati amoTtehel omavidTaro aiTio’ Aeukoreviag.
'Exouv avakoivwOel povo 3 mepmrwoeg’. Ta GAAa
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voonuaTa mou avadépovTtal aTn Slagopikr] Sidlyvwon
emiong amokAeioOnkav pe Pacn Tig TAPAKAIVIKES e§e—
TaoE.

H armokatdoTaadn NG aiuaToAoyIKAG eKOVaG HETA
™ Sakormy TG RMP vopiCoupe 611 emBepaiover Tnv
aroyr pag.

BIBAIOTPA®IA

1. Assendelf AHW. (1984) Leukopenia caused by two
rifampicin preparations Eur. J. Respir. Dis. 65. 261-258.

2. Trafton HM., Lind HE. (1980) the treatment of urinary
tract infections with a new antibiotic. Clin. Med. 77:30-
33.

3. Mungall PF., Standing VF. (1978) Eosinlophilia caused
by rifampin chest 74: 321-322.

4. Mattson K. (1973) Slde-effects of rifampicin-Scabnd J.
Respir. Dius Suppl. 82:1-52.

5. Girling D.J. (1977) Adverse teactions to rifampicin in
antiturbercuiosis regimens J. Antimicrob chemother 3,
115-132.

6. Pisciotti A.V. (1973) immune and toxic mechanisms in
drug—inducedd agranulocytosis. Seminhematol 10: 279~
310.

7. Weitzman S.A., Stossel TP., Desmiond M. (1978).

8. Bucher U., Merlin D. (1981) Abklarnny einer neutropenie.
Schweiz Med. Wochenschr (1):1186-1193.

9. Bellahsene A. and Forsgren A: (1980) Effect of rifa—
mpicin on the immune response in mice. Infect immun
J27:15-20.

10. Goldstein JW. et al. (1976) Rifampin and cell mediated
immune responses in tuberculosis. Ann. Rev. Respir. Dis.
113:197-202.

11. Humber DP. Nsanznunhire H. Aluoch J.A. et al (1980)
Controlled double-blind study of the effect of rifampin
on humoral and cellular immune responces in patients
with pulmonary tuberculosis and in tuberculosis conta—
cts. Ann. Rev. Respir. Dis. 122:425-436.

12. Leading artcle (1981) Mycobacterrial infections and le-
ucopenia 11:2184.

13. Glasser RM., Walker R.L, Herion J.C. (1970) the signif-
icance of haematologic abnormalities in patients with
tuberculosis. Arch. Intern. Med. 125:691-695.

14. Boman G. 1972 Rifampin-Isoniazid compared with PAS-
Isoniazid—Streptomycin in inital treatment of pulmonary
tyberculosis. A controlled cooperative trial chest. 61
special issue: 553-538.

15. Long M\W., Snider DE., Farer LS. US. (1979) Public
Health Service cooperative trial of three rifampinison-
jazid regimens in treatment of pulmonary tuberculosis
Ann. Rev. Respir Dis. 119:8790-894.

16. Rawliug MD. (1981) Adverse reactions to drugs Br.
Med. J. 282:974-976.

17. Newman K., Doster B., Murray F.J., Ferebbees (1871).
Rifampin in initional treatment of pulmonary tuberculosis.
AVS. Public Health service tuberculosis therapy trial.
Ann. Re. Respir Dis. 103: 461-476.

18. Zierski M. (1981) Pharmakologie, Toxicologie Kliuische
Anwendung von Pyrazinamid Prax Klin Pneumol. 35:
1075-1105.



Bnxag pun mapaywyikés, euripero, KarafoAn

B. MAMAIQANNOY, K. MAMAAOMNOYAOS, A. MOYAOY, ©. BOYAOYPH, I. NANA

loTtopixko

Artia eicaywyng: BAxag pn mapaywyikog, eumipe—
T0, KaTaPoAr Suvauewv, dTuma Bwpakikd GAyn.

Mapodoa véoog: MpoékeTar yia yuvaika 50 eTv,
un kamvioTpia. To mpdéPAnuéd g apxie mpiv amé 3
efSopades pe mupetd péxpr 37.5° C kar Prxa un ma-
paywyiko. 'Ekave TéTe a/a Bwpaka n omoia ¢Seike
acagei mveupovikés SNdraeis oTIs PATES GpdW.

'EAaPe dapuaxeutkr) aywyn pe ko avTiRiwon
emi 10npepo. Emeidsh n kAivikiy Tng ekova Sev BeATii—
VeTal Kaver kavolpyia a/a Bwpakog n omoia TTapou—
o1ael emdeivwon amd TNV mponyoUpevn WE TTapouaia
3 (TpIbv) KOINOTKWV €€epyaoiuv atn Sedid paon kai
TUKVWTIKWY €CTILV 0TV apioTepd. MNa To Adyo auTé
eigdyetar ato Noookopeio.

ATOMIKS avapvnoTKG: AouwSn VOSHUATA TNS Tai—
SIS NAKKiag.

Mpo 30eTiag KUOTES apPIoTEPOU PATTOU Xwpig Ka-
KonBn oToixeia.

Mpo 10eTiag yaoTpoppayia katémv Aqpews vSo—
peBakivng.

Ané betiag veppohibiaon.

Mpo 2etiag yaoTpoppayia katémy AfPews aomi—
pivng.

Mpo 2uAvou emeicodio IAAIyyou, epuyéc, €mya-
oTpalyia. Amé Tov éheyxo mpoékuypav eKPUAIOTIKEG
aMoivoeig AMEE eviy 0TV a/a OTOPAX0U Sev urmp-
xav maboloyikd eupruara.

Oioyeveiokd avauvnoTtikd: O yoveig Couv Xwpig
1SiaiTepa MpoPAfuaTa uyeiag.

2uvnBeies kai Tpémor Jwrs: MavTpepévn, pnTépa

SUo ALY (PuUoIoAOYIKOl TOKETOI), VOIKOKUPQ. Zei onv.

Abnva.

2. Puoikn eEétaon

eviKi) KaTAOTAGN: GTOMO APTIHEAES, HE KAVOVIK
owuaTikG PApog kai dyn eAadppd MATKoUT .
AvanveuoTiké oloTnua: avamnvoég 18/min.
AkpoaaTikd: ZpuEeig 80/min — AP. = 110/70 mmHg.

Mepipepikol Aepdpadéves: apnAdenTol.
MerTiké oloTtnua- OuporoNTkéd — yevvnTiKd oloTtn-
pa: Xwpig maBoAoyikd mpoPAfuaTa

EpyaoTtnpiaka eupipara

Ht = 38%, A = 6.500/ mP® (M = 67,8%, A\ = 23.5%
H =32% B = 08%, M = 4,7%) TKE = 124 mm/ 1n
wpa.

Bioxnuiké: Oupia = 40 mg/dl, Kpeat. = 1,0 mg/dl,
2akx = 86 mg/dl. Oup. O%U = 3,8 mg/dl, SGOT = 23
IU/L, SGPT = 19 IU/l, vGT = 23 WU/L. AAkoA. dwad.
= 263 IU/I xohepuBpivn = 0,46 mg/dl, Aeukiip. oh. =
6,35 g/dl

Xpovog Mpobpoupivng = p. 11,5"/14"

LDH = 160 IU/I - HAekTpoddpnon Aeukwpdrwy =
K.O.

HIV = apvnr.

Fev. OGpwv: A\ = 0x1, £ = Ox1 €p. = 1015 gr/cm?,

Hb = 6xi

AvTicwuata yia AgmrépyiAAo = apvnTikd

Multi-test: Betiké yia Téravo (eixe eufoAiacBei)
Kar yia mahid dupaTivn.

QPA e&éraon: eAkwTikh SiaPpwon apIoTepds pw-
VNTIKIG X0pSAg

Aépia aipaTtog

Po, = 104 mmHg

Pco, - 35 mmHg

pH =74

HCO, =- 24 mm/I

2mmpopéTpnon

FVC = 2.900 cc (mpofA. 3.200 cc)

FEV, = 2500 cc (mpoPA. 2.500 cc)

FEV./FVC = 86%

Mantoux: PPD RT-23, 2IU = apvnTiki

Avayvwon akTivoypagias Bwpaka

Aoageis avopoloyeveis okiGoeg oTig BAoerg dudpw
e TTapouadia KOINOTIKWY e§epyacitiv aTn &eid Baon.
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Eikova 1.

Alag@opIKn dIAyvwon KUGTIKWV Kal KOIAOTIKWYV €§ep-
Yyagiwv nvedpova

A) Nopwdoug artiag
-BakTnpiakég
. 2TODUAOKOKKOG
. KAepmroiéha, evrepoPaxTtnpioeidn, ZeppdTia
. MukoPakTnpioeidry {(ouvriBwg aturia)
. WeuSopovadeg, Esherihia Coli
. MpwTtéag
. ZaApovéAAa
. ZTPETTTOKOKKOG
Avaepopia

ONOO A WN =

MuknTEg

. AKTIVOPUTNG

. NokdpSia

. loTémAaoua

. Kokkidiopukwan
. BAaoTopuukng
KpunTokokkog

. DukouUknTES

. Aomépyihog

NS WN = |

- Mapaaita
1. AuoiBddeg
2. ExivOKOKKOG

B) AvoooAoyikd aitia
1. Wegener's
2. PeupaTikd vekpwTikd olidia

) NeomAaaieg
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1. Bpoyxoyevég kapkivwua
2. Alparoyevig dilacTiopd
3. N. Hodgkin

A) Opoppoeupoiikd aitia
nnTiké eppolia

E) Eiomvon
1. ZINkwon (avw AoPoi}
2. AvBpdkwan (Gvw AoPoi)

>T) Néoor aépaywywv
1. MimoUAeg, blebs (AemTd Toixwuarta)
2. KuoTikég PpoyxiekTaaieg (AemTd TolXWHATA)

Z. 1Siommabnig
1. Zapkoeidwon
2. BOOP

6. Mpoteivopevn diayvwoTikn peBodohoyia

1. EZéTaon TTUEAWY, OUPWY KAl YOOTPEVTEPIKOU
uypoU vyia B. Koch
TTdeAa yia kova pkpoPia
. loAoyik6g éAeyxog
. Kuttapohoyikr €&éraon mTuéAwyv
. MtdeAa yia piknTeg
. NeToupyikdg €AeyXog avamvong
. Afovik) Topoypadia Owpaka
. Bpoyxookoérmnon
. Niappoyxikr Bloyia
10. Lavage
11. AvoiTry Piowia tveduova
12. KoAAayovikdg éAeyxog

OoONO®OThWN

O¢parreia ka1 opeia

'Eyive CT Bwpaka n omoia é6eige koIAoTIKoUg axn-
LATIOHOUS e TTaxy TofXWHA Kal avipaAn €§WTEPIKN
nmapudr oTa omicBia PACIKE PPOYXOTTVEUHOVIKG T~
HOTA audoTépwy Twv KATW AoPuwv. Mapakeiievn Ku-
WwehiSik dnenon duew umd TN Hopdr| MUKVWoNg o€
armodpopry. Aev mapatnprbnkav maBoAoyikd Sloykw-
pévol Aepdpadéves aTo pecobwpdkio.

EZetdoeig MTUEAWY yia Kolva pikpoPia yia B. Koch,
yia Nocardia, yia pUKNTESG Kal KUTTAPOAOYIKES: ApVNTI—
kég yia raBoAoyika euprpaTa.

MAAPNGS 10A0YIKOS Kal KOAAQYOVIKOS €AeyX0§: ap—
VNTIKOI.

'Eyive Ppoyxookomnon: xwpis maBoAoyikd eupn-
pata kair eAqeOn SiaPpoyxikn Ployia yia 10ToAOYIKN
Kai 10TIK KoAAIépyeia KaBwg kai PpoyXIkéS ekkpioels
vI0 KOGAAIEpYEIEG Kal KUTTAPOAOYIKN €§éTaan.

H ioTohoyikf €€étaan Tng SiaPpoyxikng Prowiag
édeie Ta €&ng:

a) ApkeToU BaBuol aAloiwoelg un esikig Slopeé-
OOU TIVEUHOVITISOE e OUUHETOXN NWOIVOPIAWY Aeu—
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KOKUTTAPWV.

B) Zroixeia evSokuywehiSikrg aloppayiag.

Y) IXNUATIONOS dAeyuovwSiv KOIANOTATWYV péoa
OTIS KUWEAISeg aTnv Tepidpépeia Twy omoiwy SloKpi-
vovTal AepdokUTTapd, I0TIOKUTTAPA KAl OTIAVIA TTO—
Aumtlpnva yiyavtokUTTapa éva amé Ta omoia TTEPI—
BaAAel adpaipkd pdpPwua (expuliopévog puknTag;).

6) Ze SUo Béoeig pikpég abpoioeig pUKTWY pe xa-
PAKTNPES TOU HoIGlouv pe AoTrépyiAAoug Xwpic va
artokAeieTar n Candida.

Me To elpnua autd {uiknTeg Candida-Aaomépyih-
Aog) n aoBevig TéBnKke oe aywyn ue Audorepikivn B
aotnv apxr| 100 mg/nuepnoiwg mou aughBnke MeTa
v mpwTn €fdoudda otadiakd cge 200 mg/nuepn—
oiwg Kar yia 25 cuvoAikd pépeg. EvSidueoa éyive véa
CT Bwpaka, 2n Ppoyxookomnan kai Lavage.

H CT Buwpaka éSeige BeATiwan KoAoTKWY e€ep-
YACIWV TNG APIOTEPNS TTVEUMOVIKAC Péong, PeAtiwon
NG €KOVASG pE UMTOAEUMATIK KOINOTATA S€did, aAAG
mapaTnEnBnKe véa MUKVWTIKA €oTia Tou Sev pou-
mpxe Se&id pe XapakTApes TTVEUHOVITIOAG,.

Me v aywyA n kKAIVIKA ekéva Tapoudiace MIKPN
PeAtiwon aAAd Ta epyaoTnpiakd eupripaTa oTn Sidp-
keia g Beparmeiag édeiav mTwion Tou Ht (= 33%) kau
Aeukotrevia (3.200/mm3 Aeukd). H TKE = 127 mm/ 1n
wpa pe avamTuin Tou Amwdous 1I0ToU o€ Papog Tou
KutTapikoU rmAnBuopiol. Ta evprpata amodéBnkav o
Xpnon g AudoTepakivng—B.

Amo v 2n Bpoyxookdmon To Lavage édeige upo-—
pUKnTeS Kat Haemophillus parainfluenzae. Metd To mé—
pag TNG aywyng pe Audotepikivn B n aocBevig ouvé-
XI0€ v aywyn pe KetokovaldAn (400 mg/nuépa)
yia 15 nuépecg.

2uveoTOn avoikt Biowia mveduova Ty omoia Ouwg
Sev €6¢€x0n kai amoddoioe va petafel oe VOO OKOpEID
™S AyyAiag émou TeAika éyive avoikTh Plowia mvel—
uova.

H 1oToAoyikr) €€éTaon Tou BiomTikoU UAIKoU édeite
KPUMTOYEVH 0pyavorToid TIVEUHoVITISa Kal TéOnKe aywyn
He TpedviCovn 40 mg/nuepnaoiwg yia 4-6 ePSopuddeg,
oTadItKA peloluevn.

H aoBevig pe v aywyl auth mapouciace ai-
oBntA PeAtiwon Tng kAviKAC, AINATOAOYIKAG KAl OKTI—
VOAOYKNS NG ekévag. Mpéodara petd ™ Siakorm)
NS KopTikoBepareiag, HeTd TeTpAunvo amd Tnv évapin
TNG Aywyrs, TTapoucidoe umoTpom TS véoou Kal
apxioe kar TN Ty iSia aywyn.

2uzntnon

H Ama, xpovifouoa ouumtwpaToloyia Tou ava-
TIVEUOTIKOU 0€ yuvaika pn kamvioTpia, pe ™MV eviu—
TTWOIOKA aKTIVOAOYIKN €KOva, TTAXUTOIXWUATIKES KOI—
AOTNTES OTIG PATeElg, amoudkpuvay Kammwgs Tn okéwn
Mag armd Tig ouvnBiouéveg Aopwerg omws TBC, pa-
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KTNPISIaKéS (OTAhUAOKOKKIKES, OTPETITOKOKKIKES) KOl
loyeveis Aomwers. H upnAn mapopévouoa TKE 120
mm/1n wpa ouvéBale oTnv umévola avocoAoyikou
eN\eiiaTog kal veomAaoiiy, n KaAf Guwg KaTdoTaon
g aoBevols v amopdkpuve. H aveldpeon Twv MU-
KATWY TNV 1I0ToAoYIKA €EéTaon kai oTo Lavage o€ 2,
XPOVIKA adIoTAUEVES BPPOYXOTKOTATEIS HAS UTTOXPEW—
vav va Tebei n acBevrig o€ avTipuknTIAoK aywyr. H
MN avapevpevn avtanokpion oTn Bepareia, kaTé—
gTnoe TNV avoikT Ployia mveduova, amapaitnt. H
Sidyvwon TNg amoppakTIKiG BPoyXIoATISAS pe opya-
vorroi6 mveupovia (BOOP) firav ékmAngn yia KOIAOTIKES
e§epyaoies ANV duwg, avadpépovTal omrdvieg TETOIES
MePINTWaES kai oTn Siebvry PiPAloypadia.

AmnogpakTikin BpoyxioAiTis pe opyavoroié TIVEUHO -
vinda (BOOP)

H BOOP eivar pia maBoAoyoavarouksy ovrémra,
oTNV oroia urtapxel avamTugn KoKKIWHATWEOUS I0ToU
MEOO OTOV QUAG TWV HIKPWV aepaywywyv mou po-—
KaAel amédppaln, pe ouxvry emékTaon oTic KUWeAideg .
Eival Suvarév emiong va undpyel avamntuén oUAWSOUG
I0TOU KOl KATAOTPOPA TWV HIKOWV aepaywymV2. An-
MIoupyeiTar amd SIidpopous TApAYOVTES Kal Umopel va
OxeTiCeTal pe évav apiBud SiapopeTikiv mabioewy?.
H 1&1omabrg popdn eival oxeTikd omavia véooc, map'
0TI To KAIVIKO KOl TTABOAOYOQAVTOMIKG TTPATUTTO xapa-
KTNpiCovTal ammd kahf avtamokpion oTn Bepareia ue
KopTIKOEISN. H v6oog yia mpwTn opd meplypddnke
To 19013

To ¢aopa Twv aAmoloyKWY TApayovTWY Tou
oxeTiCovTal he TN PpoyxioAiTida obliterans epIAauUPa—
vel Siadopa aima érwe: 1. ékBeon ge kamvéd, 2. Aoi-
HWEN, 3. diaTapaxég Tou CUVSETIKOU I0TOU Kai TEAOC,
4. v 1810mabn Lopdn pali pe opyavorold mveupovia
(ouvABeig nAikieg 50-70 eTwiv)*-®.

Aev umdpyxel XapakTPIOTIKY KAIVIKA €KOVA, aAAd
ol TepIcadTEpOl aoBeveig éxouv 1I0TOPIKG Prixa, SU-
OTIVOIOG KAl CUCTAMATIKWY CUUTITWHATWY TIOU OUVI—
oTouv pia Papid KAIVIKA katdoTaon f pia Ama ypirm-
Twén ouvSpoun.

AkTIVOAOYIKG N vOooOg pmopel va mpoPdlier e
SiGXuTeg evTomopéves AoPwdeig A TTepIPePIKES OKIA—
0€g™%™. AKpOaOTIKG aveupiokovTal TEICOVTES poyxol.
Ao Tov epyacTnpiakd éleyxo pmopel va éxoupe
avgnon Tng TKE kai Tou apiBuol Twy Aeukiv aipo—
odaipiwy, €V N PEPIK TTiean Tou o&uybvou aveupi-
OKETal pewpévn OTTWG Kal N SIAXUTIKA KavATNTA Kai N
TLC avTtiBetra n oxéon RV/TLC eupiokeTal auénuévn.

Am6 Toug SIayvWOoTIKOUS XepITHOoUC N SiaPpoyxikh
Browia mvelpova pepikég popéc Sev eivai EMAPKAG Kal
XPEIGleTal va katapuyel Kaveis oty avokT Pioyia
nveduova.

O1 Guerry-Force kai ouv. o€ pia pehémn mou Snuo-
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oievav eni 43 mepmTWoewy emonuaivouv TG dilago-
péc Tng BOOP, Tng (UIP) ouvriBoug SiGueong Tveupo—
viag kar TG (SAD) véoOou TWV HIKPWY aepaywywy
pacilopevol oTnv Ployia Tvelova. Ao Ta Sedopéva
Toug daivetal 6T aAhoiwoerg pepBpavindous Ppoy-
xIoAmSag (MB) kai avarveuoTikig PPoyXIoATISag (RB)
ATav ouxvoTepes oty BOOP mapd oty UIP kai Tnv
SAD. Auté opeileTal T PAeyHovr TTéPIE TWV Bpoy—
xloNiwv kai TNV Umapgn xaAapou ouvSeTiKoU 1gTOoU
OTOV GUAG TWV AVATTVEUOTIKWY PPoyXIoAiwy.

01 1IoTohoyIKéG alNoioelg Tou Siapéoou I0ToU ATaV
AiyoTepo ooPapég atnv SAD am6 6T aTny BOOP «ai
v UP. H mAnkTpoSaKkTUAia ATav OUXVOTEPN 0TV
UP kai To oupmTwuaTa exav pikpoTepn Sibpkeia otny
BOOP. Ta XapoKTNPIOTIKA OKTIVOAOYIKG €UpripaTa Tng
BOOP ATav euPaAWwpaTIKESG TTUKVWOEIS HE aepopPpoy-
XOYPapHa, edpnua Tou Sev utpxe OTIG GAAES Suot M,

01 aoBeveic pe BOOP oe avTiBeon pe v UP 1
Vv 1Slomabh mikvwon eixav euvoikr mpoyvwon Kal
amavTodv oTn Bepameia. H Beparmeia exAoyng eivai n
mpedvigovn kai pia S6on 60 mg i 1 mg/Kg mou Ba
mpérmel va Sidetal Kabnuepiva yia Xpoviko SidoTnua
amd éva péxpl Tpeg pives. 'YoTepa amd pia ApXIKA
avTamokpion n 6on umopei va pewdel oe 20-40 mg
nuepNoiwg kai To pdppako va SoBel map' nuépa, pe
ouvoAiki Sidpkeia Bepareiag éva xpovo. 2e pepikous
aaBeveig, n mapapovr) o€ S6on 10-20 mg kabnuepi-
vé uropel va eival amapaitnTn. AvVOOOKATACOTAATIKO!
napayovteg Sev éxouv amodeixBel xpnoipor H evru-
MWOIOKA amdvTnon Tng vooou aTn Bepareia eival
goPapr) évdeiEn 6T 0 VNG I0TOG HETT OTOUG AEPa—
ywyoUg UTToXWPNoeE TEAEiwG 1 TTapEpEve oAU Alyo.

SV mAeiovéTnTa Toug ol acBeveis pe BOOP dev
AVOTITUGOOUV XPOVIA ArmOdPAKTKS) VOO TWV HIKPWV
aepaywywv f kavéva aAAo xpoévio n TTIPOOSEUTIKA
eméevoupevo alvSpopo’ 2
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ENAEIZEIZ: To Atrovent® evdeikvutal oav
Bpoyx0dla0TaATIKO Yia TNV TPOANYN Kat
Bepaneia Twv CUPMTWHATWY TWV XPdviwy aro-
GPAKTIKWY dlaTapaywv Twv aapo¢>(’>pmv 0dwv
He avaoTpéyipo Bpoyxoomaoyo orwg 1o Bpoy-

qobua kat iaitepa n xpévia Bpoyxitda

SuvioTdral YEVIKOG Tpo-
00X1| 0TI XOPrYNON QVTLXOAVERYIKWY dappd-
kwv 0e nAoyovieq Me yAaUkwpa KAELOTAG
ywviag kat uneptpodia Tou MpooTdTn av kat oe
BepaneuTikéq BO0ELG OL KivOuvol EMITAOKMV
eival eAdywoto. Edv n Bepameia pe TIQ
€loTvOEQ Oev enédepe T eMBUNNTO AMOTENE-
ouanpénetva {ntnbel Latpikri oupBouAn ylava
kaBopioBel éva véo BepameuTikd oxnua.
ANTENAEIZEIZ: To Atrovent® avtevdeikvu-
QL 08 naoxowec e yvwatr unepaumoenom
0t ouoieq atporvikou Tdmou.
ANENIOYMHTEZ ENEPTEIEZ: To Atrovent®
OeV TPOKAAEL OUOTNUATIKEG QvemBUUNTES
EVEPYELES. 2€ LEHOVWPEVEC TEPLTTWOELG HMTO-
pei va epdaviabouv Tomikeg avidpdaelg onwg
EnpdtnTa TOU OTOMATOG, EPEBIONOG TOU
dapuyya kat Brxac. O aoBeveiq npénet va
Yvwpiouv yla Tn 6woTr XpHom Tou d0OIUETPL-
KoU agpoOA Kal va eival MPOCEKTIKOL yla TV
aroduyr G Tuxaiag egpappoyng Tou papud-
kou atov 0dBaAud. Av and kakr xprom g
BOOLUETPIKNG OUOKEUTIG E10ENBEL TO Atrovent®
ota pdtia pnopel va epdaviobel frua ava-
otpéPin dlatapayn g mpooappoyng. Xta
6pla Twv BepaneuTikov 860swv To Atrovent®
dev avapéveral va eupavioel averBopunm
evépyela otn Bpoyy kN Ekkpiom.

KYHZH - FAAOYXIA: MpoxkhvikéG pENETEQ
dev £DeLEav KIvOUVOUG, GAAA 1) aodAAela Ka
™ didpKela ™G eykupoouvng atov avBpwro
dev Exel akopn erBeBawwbel. Katd mn didpkela
NG eyKupoouvng kat Wbiaitepa ato mpwto Tpi-
UNVO TPEMEL VA TNPOUVTAL OL GUVIBELG TIPOdU-
AGEelq mou adopolv T xpran dappdkwy. H
aodahela kata t didpketa G yahouyiag dev
gxel aKoun eruBeBaiwdel.
AAAHAEMIAPAZEIZ: Ta 8-adpevepyika ddp-
paka kat 1a EavBvikd okeudopata duvatdv va
eviaxUoouv 10 BpoyxodlaaTaATikd anotéhe-
opa. To Atrovent® mpokakei BpoyxodiaaTor)
Katd TPOMO AMOTEAEOUATIKO Kal Ot aoBeveiq
nou AapBavouv avaatoAeiq Twv B-adpevepyt-
Kiv urtodoxgwv.

NPOXOXH: H doooAoyia kat n ouxvétnta Twv
elovo@v va kaBopilovtal and To Bepdrnovia
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