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MNEYMQN gival To £T{ONUO EMOTNHOVIKO TIEPLOSIKS TNG EAANVIKAG Mveupovoloyikng Etaipelag kat g
EAANVIKIG BpoyxoAoYLKnNg Etaipeiag. H emAoyn g UANG yivetal ano tn ZUVIaKTIKN Enttponr Tou neplo-
BLKoU e EUBUVT TwV AIEUBUVTGOV Sovtagng kat Twv YneuBuvwy g EknaideUTIKNS 'YANG Kat Twv EpguvnTi-
kv Epyactdv mou opiodnkav and ta AlolknTika ZupBouAla Twv 800 Etalpeidv pe 5et1 Bnteia.

H UAn Tou Teplodikoy MNEYMQN avagépetal Kata kUpto Adyo o016 AvanveuoTiké Zuotnua. H d1apBpwon
NG UANG meplAapBavet: 1Y ApBpa Zuvtagng, 2) MPpWTETUMEG EPEUVNTIKES epyaoleg, 3) Avaokomrjoelg, 4) Ek-
naideuTikd Briua, 5) Evolagpépouoeg neptnrwoets. 'Apépa ouvtaéng, Avackomroelg, Eldika apbpa kat 'Ap-
Bpa EKMAISEUTIKOU TIEPIEXOHEVOU (ExnadeuTiké Bripa)dnpoaoiedovral HETA amd yparth MPOoKANON NG
SUVTAKTIKTG Emitpomnng.

OL NpWTOTUEG EPEUVNTIKEG EPYATIES kplvovtal ané Touldxiotov duo aveEApTNTOUG KPITEG. OLeviiade-
POUCEG TIEPLMTMOELG EMAEYOVTAL and TIC MEPIMTDOELG TIOU napouaotagovral oTig AlQVOOOKOUELOKEG OUY-
KEVTPWOELS NG BpoyxXoAoyikiig Etaipelag. Ta 4pBpa olvtagng, Td £151k& ApHpPa, ol MPWTOTUTEG EPYACIES
Snuootelovtal OAGKANPEG TNV EAANVIKY kal AyyAwr) YA@ooa. Ot €PEUVTTIKEG EPYQTiEG TTOU uttoBAAAOV-
1ai oTa EAANVIKG Ba petadppdgovral ota AyyAikd péoa oe €va priva ané g anodoxng TG epyaciag yia on-
pogiguan, Pe euBuvn Twv ouyyYpadEwv.

EPEYNHTIKES EPFASIES: nepléxouv Kata oelpd:

1) ZeAi{da titAou: TiTAOG, Ovépata ouyypadiwv otnv OVOHQCTIKT, KEVIPO TIPOEAEUONG, AleuBuvon, TnAé-
Pwvo KUpLou ouyypadea yla gMKOVWVIA.

2) MepiAnyn: A6 100 £wg 200 AéEelg TToU BA MEPLEXEL OUVOTITIKA TO OKOTIS, TN uEB0SO, Ta Bacika anoTteAé-
opata Kai Ta cupnepdopata mg epyaociag (o titAog, N nepiAnyn kat n BBAloYpadia va apxigouv and véa
oeAida). 10 TEAOG TwV MEPIANYE®Y Va avaypagdovral 5 TouhdxloTov AEEELG KAELDIA.

3) Etoaywyn, 4) YAIk6 - MéBodog, 5) AroteAéouara, 6) Zugritnon, 7) BiBAtoypaoia.

O1 BiBAlOYpadikéG Tapanounés 8a yivovial ue 1o ouomua Vancouver 3nAadr 010 KE(UEVO aplBpoulvTal Ka-
14 oelpd euPpAaviong Toug. BiBAloypadia and neptodika: Metd tov aplbpo, avagépovral 6Aa Ta ovopata
TwV ouyypadEéwv, o MARPENG TITAOG TOU apBpou, N enlonun oUVTUNON TOU TePLodIkoU, TO €106, O TOHOG, N
np®Tn Kat TeAeutaia oeAida. Tx. 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.

BiAloypadia ané Movoypadla: ApIBUSG, OVOHATA CUYYPAPEWY, TitAog, aplBpdg £kdoang, o ekSOTIKOG Of-
KOG, O TOTOG Kal TO £T0G £kdoong, oehideq. m.x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiBAloypadia and kedpdaialo BiBAiou: AplBudg, ovouata ouyypadéwv Tou kepahaiou, o T{TAOG TOU KEDQ-
Aaiou, In, o TitAog Tou BiBAiou, oL Erotnuovikoi Zuvtdkteg (Editors), o aplBpdg £kdoong, o EKSOTIKGG Oi-
KOG, 0 TOTIOG KAt TO £TOG £kBOONG KAl OL oeAideq. m.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) Nivakeg: Na éxouv oadn - eMEENYNUATIKG TITAO Kal va YPAdeTal o Kabévag oe XwpLoTr oeAida.

9) Eikéveg - Alaypdupata: YrioBAaAAovial o€ GWTOYPadieq 9 x 12 cm (3 avdtumna), TEXVIKG QYOYEG. SNUeEl®-
VETAL OTO THOW UEPOG HE HAAAKS HOAUBL, O aptBusg g, o TiThog Tou ApBpou Kal 0 MPWTOG guyypagéag Ka-
BOG kal To EMAVL HéPog authig. Ot UTIOTITAOL TV EIKOVEV (AEZAVTEG) OE XWPLOTH OEABA.

Mpoimo8éaeig: MelPaUATIKEG epyacieg o€ avBpdmoug 1 nelpapatélwa Ba npénel va ouvodeuovial pe on-
Awon 6TL akoAouBriBnkav Aot ot KAvVOVEG TNG EMIOTNHOVIKNG deovioAoyiag oUppwva UE TIG ApXEG TOU Hel-
sinki. TEAog n epyacia dev Ba mpEnet va gxel dnpooteuBel TIPONYOUHEVWG.

01 epyacieg yia dnpogiguon, SakTuloypadnuéveg ae SIMAG 31aaTNHA Kal HE £upl mep1BwpIO, UTTOBAAAOY-
Ta1 og 3 avatuna (1 TPwTOTUTO, 2 KAANG nowdnNTag wroaviiypada) otn AieBuvon:

MNEPIOAIKO «NMNEYMQN»

NAMAAIAMANTONOYAOY 4

AOHNA 115 28

H dardvn Tng mapayyeAiag avatunwy BapuUvel Toug CUYYPAPEIG KaL N oupgwvia yivetal kateuBeiav pe v
ekd6Tpla eTalpeia.
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anmo T ovviagn.

editorialo

O éAeyxog Tng
IMMVEUMOVIKING AelToupyiag
onuepa

EueAmioToupe 611 pBavoupe ¢° eva oTddio ouppw-
Viag OXETIKA W€ TIG TTIO XPFOIPES KAl TIPAKTIKES Sokipa-
Oi€g yIQ TOV EAeyX0 TNG MVEUPOVIKNG A€ITOUPYiaS. ET0 d-
06ua yia mapadelypa éva podUETpo €ival TOo0 BAcikd
000 éva OPUYHOUAVOPETPO GTN Beparteia TNG UMEPTA-
ongs. MNa Tnv a§loAdynan Tng nveupovikig vooou oTo
YEVIKO VOOOKOEio 1] aTnv KAIVIKR) BWpaka, METPROEIg
Twv napapeTpwy FEV1 kai VC eivar emtakTikn avd-
YKNn. AuTéG o1 U0 OTIPOUETPIKES ETPRATEIG TUVABWS
emavahauBavovTal UeTd elomvon evog BpoyxodiaoTaA-
TIKOU (pexkaopog pe 5 mg oaABoutapodAng), o6Tav u-
TIAPXOUV EUPAKATA aMOPPAZnG TWV AEPAYWYLIV.

H enéuevn pérpnon, ané mAeupdc XPNoIuoTNTAg, €i-
vai n avamveuoTIKn IkavoTnTa SIdXuong Tou povogel-
Siou Tou avBpaka (DL.CO)". H Sikipaoia auTn eAéyxel
TNV GKEPAIOTNTA TOU TUAMPATOG TOU TVe(HOvVd TTOU €-
uTAékeTal otV avtaAhayn Twv aepiwv. Tav ETIOMEVN
o€ xpnoipoTnTa dopikacia Ba éBala Tnv ofupeTpia yia
TN METPNON TOU KOpPeouoU TNG ailoadaipivng o€ 0§uyod-
vo (Sa0z) kai TNV epyopeTpia pe KUKAIKG €pyOHETPO
yia &Aeyxo Tng xwpnTikOTNTAg €€doknong. Merda am'
auta Ba &Bala éva OTIIPOUETPO Kal &va TIVEUPOTAXO-
YPAdo A éva OTPOPETPO yia PETPNON EICTIVEUTTIKGIV
KQl €KTIVEUOTIKWY KANTUAWY OVKWV pofig, kUpla yid
TNV avixveuon e§wbwpakikwv anoppdiewv Tng ava-
TIVEUOTIKNAG 060U.

Mo TNV TPAypaTikOTATA TOU TAVEMIOTNUIOKOU VO-
ookopeiou, n Unap&n ocuokeung yia ékeyxo Tng SUva-
HNG TwV avamnveuoTIKWV HUWY, O€ apPUWOTOUSG HE VEU-
POMUIKA VOOO KAl avamnveuoTIKr averndpkeia, 6a ATav
emBupnTn. H oTaTikn pérpnon Tng meong oto oTéua
kara tn Sidpkeia tTng Sokiuaciag Mueller (evavTia
oTnv andopagn) eival mapadooiakn, ahAd n Sokipacia
auTn eival SUokoAn yia Toug appwoTous. AmevavTiag
METPNOEIS MECEWY OTO OTOPA A TOV 0ICOPAYO, 1 HE-
TPNON S1ad1adPaAYUATIKWY TECEWV KATA TN SIAPKEIA
GUOIKWY KIVAGEWY OTIWS poudnyua pe Tn UTn A yPi-
YOPES €IGTIVOEG e TO OTOMA (amd éva avTioTAaTn Tou
Starling) yivovTal mepioodTepo SnuodiAeic.

Pulmonary Function
Testing Today

We are hopefully reaching a stage where there is
broad agreement over the most useful and practical
tests for assessing pulmonary function. For dealing
with asthma, a peak flow meter is as essential as a
sphygmomanometer is in the treatment of hyper-
tension. For assessment of lung disease in a hospi-
tal or a chest clinic, measurements of FEV1 (forced
expired volume in 1 second) and VC (vital capacity)
are mandatory. These spirometric measurements
are usually repeated after bronchodilator inhalation
(6 mg of nebulised salbutamol) whenever there is
evidence of airflow obstruction.

The next most useful measurement is the single
breath diffusing capacity for carbon monoxide
(DLCO)". This assesses the integrity of the gas ex-
changing part of the lung. Next in importance, |
would put oximetry for the measurement of SaOq
and a cycle ergometer for assessing exercise capaci-
ty. After that, a spirometer, pneumotachograph or
flow-turbine system for doing expiratory and inspira-
tory flow -volume curves- chiefly for the detection of
extra-thoracic upper airflow obstruction.

In the context of a University Hospital, apparatus
for measuring respiratory muscle strength in pa-
tients with neuromuscular disease and respiratory
failure would be desirable. The static measurement
of pressure at the mouth during a Mteller manoeu-
vre (against an obstruction) is traditional®, but the
manoeuvre is dificcult for patients. Measurements
of mouth, oesophageal or transdiaphragmatic pres-
sure during natural movements such as nasal
sniffs® or mouth gasps (from a Starling resistor) are
becoming more popular.

So far | have said nothing about the measurement
of absolute lung volumes such as TLC and RV.
These can be made by closed circuit helium dilution
which takes at least 7-10 minutes rebreathing in
the presence of airflow obstruction, or more rapidly
by body plethysmography. A very simple method of
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Mexp! Twpa Sev avédepa TIMOTA OXETIKA PE TIG HE-
TPNOEIg TV aMOAUTWY TIVEUHOVIKWY OyKwv omwg TLC
kar RV. AuTég punopei va mpayuaromnoinBolv ye apai-
won nAiou g€ kA€IoTO KUKAWA, Tou anaitei emavain-
yn avanvowv yia TouAdyiotov 7-10 Aemtd oe mapou-
gia anmodpagng Tng aepodopou odoU, N TEPITTOTEPO
TaxUTepa pe xpnon mAubnouoypadiag cwuartog. Mia
TOAU amAn peBodog a&ioAdynong Tng oAIKAG MVEUMOVI-
kg XxwpnTikdTnTag (TLC) eival n perpnon Twv ypauui-
KWv 8la0TAcewy amd Tnv omobionpooBia kar mAAyia
akTiypdia Bwpaka'. Me Tnv mpolUmneBean OTI To oXAUA
ToU BwpakikoU KAwRoU €eival Kavoviko KAl Sev UTIAPXE!
€KTETAMEVN TUKVWON OTA TMVEUNOVIKA Tedid, auTh n a-
TTAR akTivoAoyikn peBodog agioAdynong Twv TVEUOVI-
KWV OYKwV eEutnpeTei MOAU KaAd.

2TNV MPaypaTikoTNTa Ta epyacThipia agioAdynong
TNG TIVEUUOVIKNAG A€IToupyiag Xxavouv ToAU XpOvo pe-
TPWVTAG amdAUTOUG OYKOUG TTVeUpdVwWY OTav N avalo-
via FEV1/VC eivai 75% i peyaAuTepn. Ze amouocia a-
nodppa&ng Tng aepopopou odol, n TLC umopei va
npoBAedBei amd Tn JwTik XxwpnTikoTnTa (VC). Mpay-
patika n TLC, mpoBAedpOeica aav mocooTd %, Bpioke-
Tal MOAU kovtd otnv VC, eniong npoBAedpBeica oav
moGoaT0%.

H mpooekTIKR eKTEAEON QUTWV TwV SOKINACIWY ATTO
EUTTIEIPOUG TEXVIKOUG, N KAAR Cuvepyacia Tou appw-
OTOU, O €AeyX0G TOIOTNTAG KAl 0 CUVEXNS EAEYXOG €ri-
Sdoang Tou opyavou (calibration), eivai 6Aa Bacikd yia
™ ARyn a§iomoTwy anoTeAegudatwy. Yrapyxouv S1a0é-
olpeg odnyie®®, omwg emiong cupdwvia Tng EOK yia
PuaIoAoyIKEg Tlu'egs.

MoAU Aiyn okewn éxel adiepwBei oTNV epunveia Twv
TAPAPETPWY AVATIVEUOTIKAG A€lIToupyiag, mépav Tng
Siakpiong PeTAEU «amodpakTikng (xaunAn avaAoyia
FEV/VC) kai «mepiopioTikng» (xaunAn VC kai kavovikn
avaAoyia FEV/VC) nveupovondaBeiag. O 0pog mepiopi-
OTIKOG BAnpere va avadéPeTal GTO «UIKPOI MVEUPOVES»
Kal rpaypatika xapnAn VC pe kavovikd Adyo FEV/VC,
onuaivel xaunAn TLC. Mikpr VC kai pikpog Adyog FE-
V/VC &€ anuaiver «UiKT amodpakTiki Kal TeEPIopIoTI-
KM Tmveupovorddeia», yiaTi oTnv mpaén n apyn VC, oe
napoucia andPppaing Twv aepodopwy odwv, €ival pia
Suvapikn peTpnon. Kara tn Sidpkeia Tng ekTEAeoNS
TNng ekmveuaTikig VC, Sev umdpyel emapkng xpovog va
€KKEVWOOUV €MAPKWG O TTEPITOOTEPES ATTOPPAYHEVES
avanveuoTIKES povadeg. MeTa amnod BpoyxoSIaoTaATIKO
AUTES o1 Povadeg pmopei va kevwBouv ypnyopoTepa
kai n VC Ba BeATiwBei. (Kara tn Sidpkeia TNg ampoué-
Tpnong uia 18iaitepa apyn VC eivar mpoTiudTepn oe
Oxean He Tn pETpnon Tng Biaing JwTikAg XwPnTIKOTN-
Tag, akGun KAl av auto onuaiver Suo mapd pia epduon-
geig aepa).

H peAetn Tng ompouéTpnong kai Tng ikavotnTag Sid-
XUOTNG MOVO umopei va pag BonBnoel atn pehern Tng
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estimating total lung capacity (TIC) is to measure
linear dimensions from a PA and lateral chest X-
ray'. Provided the shape of the thoracic cage is
normal and there is not extensive alveolar consoli-
dation in the lung fields, this simple radiographic
method for estimating lung volume works very well.

In fact, pulmonary function laboratories waste a
lot of time measuring absolute lung volumes when
the FEV/VC ratio is 75% or greater. In the absence
of airflow obstruction, TLC can be predicted from the
vital capacity (VC). Indeed the TLC as % predicted
will lie very close to the vital capacity as % predict-
ed.

Careful performance of the tests by skilled techni-
cal staff, motivation of and co-operation from the pa-
tient, quality control, frequent instrumental calibra-
tion are all essential for obtaining reliable results.
Guide lines are available®® as well as EEC agree-
ment on normal ranges®.

Very little thought has been given to the interpre-
tation of pulmonary function tests beyond making
the distinction between “obstructive’ (low FEV/VC
ratio) and “‘restrictive” (low VC and normal FEV/VC
ratio). Restrictive should refer to ““small lungs”; in-
deed a low VC with normal FEV/VC implies a small
TLC. A low VC and low FEV/VC ratio does not mean
“mixed obstructive and restrictive’’ because in prac-
tice the slow vital capacity, in the presence of air-
flow obstruction, is a dynamic measurement. There
is not sufficient time, during the performance of an
expired vital capacity, for the most obstructed units
to empty sufficiently. After a bronchodilator, these
units may empty faster and the vital capacity will
improve. (During spirometry, a separate slow vital
capacity is preferable to a forced vital capacity, even
though it means two blows rather than one).

Consideration of spirometry and diffusing capacity
alone can provide us with some insights into patho-
physiology. For example, DL.CO = Va x Kco, where Va
(alveolar volume) is the distribution volume of the
inhaled CO, and Kco is the rate constant for CO up-
take (usually referred to as the diffusing capacity per
unit volume). Therefore, a low D_.CO can occur as a
result of a low Va (with normal Kco), or a low Kc¢o or
both. If we exclude for the moment patients with air-
flow obstruction, a low Va and Kco suggests a chron-
ic destructive process with fibrosis. A low Kgo with
fairly normal Va (a “‘normal” Va is 80-100% of pre-
dicted TLC if FEV/VC ratio is normal) suggests a
pulmonary vascular defect such as vasculitis, prim-
ary pulmonary hypertension or microvascular arteri-
ovenous communications (a rate complication of
portal hypertension). A much more common pattern
is a low DLCO with low Va but-normal Kco. | refer to
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naBoguoioloyiag. MNa mapadeypa DLCO = VaXKceo, 6-
mou Va (kuweAiSikog Oykog) €ival 0 OYKOG KATAVOMRAS
Tou eionvedpevou CO kar Keo €ival n otaBepd yia Tnv
npoécAnyn Tou CO (mou ouviBwg avagépeTal ocav IKA-
votnTa S1dxuong avd povada Oykou). Tuvenwg uia
xaunAn DLCO pmopei va epdavioBei oav amotérecpa
Tou XapnAou Va (pe kavoviki Keo) i pe xaunAn Keo 1
kai Ta dUo. Av amokAeicoupe TTPOS TO MAPOV aApPw-
oToug pe anddpagn Twv adepodopwv oWV XaunAd Va
kai Kco onuaivouv pia xpovia kataoTpodikn efepya-
oia pe ivwon. Mia xapnAn Keo pe oxeTika kavovikd Va
(«xavovikn» Va eivai 80-100% Ttou mpoBAemopévou
TLC av n avahoyia FEV/VC eivai puaioloyikn) anuai-
VEI TIVEUHOVIKG ayyelakd mpoBAnua, onwg ayyeiTida,
TPWTOMABN TIVEUHOVIKI UTEPTAC f MIKPAYYEIAKES ap-
TNPIOPAEBIKEG emiKOIVWVIES (1A oTAvIa €MMAOKR TNG
nuAaiag uneptaong). Mia oAl cuxvoTepa ocuvavTo-
pevn popdn eival xapunAn DLCO pe pikp Va aAAd ka-
vovikn Kco. Avadépopal o' autd cav «anmwAeia pova-
Swv» Kal ol «UovASes» avapEPovTal OTIG KUWEAISEC,
TIVEUHOVIKQA TURUATA, AoBoUg 1 kal 0AOKANpPo Tov mvel-
pova. Mia TIveupOVeKTON (€iTe XEIPOUPYIKN €iTe «Ael-
TOUPYIKA» OTIWG AUTH TTOU TTPOKAAEITAI amd KEVTPIK €-
vrémon BpoyxikoU veomAdacuartog) Ba Seifel auth TN
popdn. AAAG n popdn autn Ba epdavioTel emiong oe
€0TIAKEG KATAOTATEIG OTIWG N aTelekTacia (SidomapTn
KAl WIKPOOKOTTIKR OTwg OTov €pubnuatwédn Auko),
KOKKIWHATWon ¢Aeyuovn (oapkoeidwon) i mapeyxu-
MaTikA Mukvwon and omoladimoTte aitia. Amevavriag
pia mapodika uwnAn DLCO kai Keo €ivar SnAwWTIKA Ku-
weAISIKng anpoppowicxg“.

O1 popdég Twv XaunAwv Va n/kal Keo pmopei emiong
va epgpavioBouv pe mapoucia anddpa&ng Twv aepodo-
pwv odwv. Katw am’ autég Tig OUVORKeg, piIa popdn
«anwAelag povadwv» eival SnAwTikn BpoyxekTaaciag (A
mBava BpoyxioAiTidag), xaunAé Keo eivar cupBatod pe
epduonua, evw puaiohoyikd DLCO kar Ko BpiokovTal
oTo AacBua.

2Xe60V OAeG 01 €KBETEIG TWV TIVEUMOVIKWY AEITOUp-
ywv €ival «aveu onuaciag» yiati SnAwvouv To mpoda-
V&G (To amoTeAeopa A eival puaioloyikd, TO amoTeAe-
opa B eivar xaunAd). MioTedw 611 0 mapaméunTwy 1a-
TPOG Ba emObOupoUoe piIa armavTnaon Tou TUTTOU «Td €U-
pnaparta autd eival/Sev eival cupBartd pe eppuonua» R
«QUTA TA ATIOTEAECHATA €ival CUMBATA PE MIKPOATEAE-
KTaoia (oTov epubnuatwédn Auko)» k.Am. MNa va &éxel o
€PMUNVEUTAG TWV amoTeAeaudTwy (ou Ba propolaoe va
€ival KAAAIoTa évag KatdAANAa TIPOYPAPPATIGHEVOS
computer) BeTikn) cupBoAn oTtn Sidyvwan, Ba Tpénel o
Tapaméumwy 1aTPog va SWOoel PePIKES Baaikég MANPo-
dopieg oTo mapamneunTikd onwg: 1) KAivikn diayvwon,
2) eupfpata a/¢iag Bwpaka, 3) avamveuoTikA ou-
punTwparta, 4) enineda aipoodaipivng kai 5) kamviaTi-
KEG ouvnBeieg. Mdoo ouxva SiSovral auTég ol mAnpo-
Popieg;
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this as “loss of units” where units refers to acini,
segments, lobes or a whole lung. A pneumonectomy
(either post-surgical or “functional”, e.g. caused by
a centrally located bronchial neoplasm) will show
this pattern (Kco may even be high). But a “loss of
units”’ pattern also occurs with focal conditions
such as atelectasis (scattered and microscopic as in
SLE), granulomatous inflammation (sarcoidosis) or
parenchumal consolidation from any cause. In the
opposite sense, a transiently high DL.CO and Kco
suggests alveolar haemorrhage®.

These patterns of low Va and/or Kco may also oc-
cur in the presence of airflow obstruction. A “loss of
units’’ pattern under those circumstances suggests
bronchiectasis (or possibly bronchiolitis). A low Kco
is compatible with emphysema, while a normal
DLCO and Kco is found in asthma.

Nearly all pulmonary function reports are “trivial’”
because they state the obvious (result A is normal,
result B is low). | believe the referring doctor would
like an interpretation such as “this pattern is/is not
compatible with emphysema’ or ““these results are
consistent with microatelectasis’’ (in SLE), etx., etc.
If the interpreter (it could be a skilfully programmed
computer) is to make a helpful contribution, the ref-
erring physician must provide some basic informa-
tion on the request form such as: 1) clinical diagno-
sis, 2) chest X-ray appearance, 3) respiratory symp-
toms, 4) haemoglobin level and 5) smoking status.
How often is that information given?
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H aptnpiopAeBikn Siapopa mepiektTikoTntag o€ O:
oav S€ikTng emTuxoug oéuyovoOeparreiag

A.A. PHTOMOYAOQY, MN.K. MNEXPAKHZ, N.M. ZIAGAKAZ

MNEPINHWH

H pehétn auth avagpépertal oe 13 appwoToug mou voonAeudnkav otn Movada Ev-
Tarikis Oepaneiag (MEO), pe cuvexn ofuvoyoBepaneia €iTe e UNXAVIKO GEPICHO €iTE
He pdoka mapoxng o§uyovou Tumou Venturi.

Te kGOe AppwoTo Xopnyndnkav Tpia S1adpopeTika peiypata o§uyodvou: 1o peiypa (A),
TTou eixe kKaBopI1oOei amod To 1aTPIKO Tpoowmikd TG MEO, oUpdwva pe Tig KAAOOIKES €v-
Seieig ofuyovo@epaneiag, To peiypa (C), 100% ofuyovo kai éva evdiaueco peivpa (B).
MNa kaBe ouvenkn kabopicTnke N avtioToiXn apTnPIodAeBikn Siadpopd TEPIEKTIKOTNTASG
oe ofuyovo (Ca02-Ci02) kai o€ kGBe EPIOTATIKO TTO0GSI0picONKE N PeyioTn apTnplo-
PAeBikn Siapopd mepiekTikOTNTAG o€ O2 (Ca02-Cy02) max Kai cuykpiOnke pe TNV avri-
oToixn Siagpopa (Ca02-Cy02) C und mapoxn kabapou Oo.

H katda Lebyn oUykpion Twv SU0 AUTWV MAPAMETPWY yia OAa Ta TIEPIOTATIKA €S€I§e O-
TI Ta peyédn auta Siagpépouv peTail Toug o€ BaBuo oTaTioTiké onuavtiko (P =
0.0079). H oUykpion &yive emiong XwpIoTd yia Toug aoBeveig mou umoBdaAlovrav e
MNXAVIKO aepITHO Kal Toug aoBeveig mou eAduBavav o§uyovo pe paoka Tumou Venturi
Kal KaTéAnge emiong o€ OTATIOTIKA ONUAVTIKES S10pOpEG OTOV adpopd OTA CUYKPIVOHE-
va peyedn (P = 0.015 kai P = 0.045 avTrioToixa).

SupmepaiveTal OTI N TAPOXh UWPNAWV MEIYHATWY o§uyovou Sev obnyei MAvToTe oTnv
kaAUTepn Suvath ofuydvwon Twv I0TWV, aAAd yia KGBe epIoTaTIKO e§aTopikeveTal &-
va peiypa mapoxng Oz mou eivar Suvatov va eaopalioer Tn peyiotn anmddoon ouyod-

vou.
NMNEYMQN (1990) 2:58-64
ZuyovoBepareiag.
Eicaywyn Opiopévor ouyypadeic*®, umoatnpifouv 61 n SiaT-
pnon Tng PvO2 kata n Sidpkeia Tng ofuyovobepa-
H ofuyovoBepaneia amotelei ouvnbiopévn Bepa- neiag oTo eminedo Tou 35-40 mm Hg amotehei kakd
TIEUTIKI TTPOCEYYIoN aoBevwyv oTNV KaBnuepivi mpagn. SeikTn 10TIKNAS 0EUYOVWONG Kal TPOodEPEl adr Mpo-
Mapa Tig moAAamAég avadopég oTig eveigelg xopnyn- YVWOTIKG aroTeAéopata, evw alAor Bewpouv Tnv P02
ong 02", o™ ouyxpovn BiBAoypdia undpxer efaipe- gav Tov o oAokAnpwHévo SeikTn mapakohoubnong
TIK acddeia WG MPOG TIG TAPAUETPOUG TIOU UTTOPOUV TwV PeTaBoAwv ToU MOg0aTOU KOpESHOU aipoadaipi-
va xpnoiporoin8olv agav a§idmoTol SEKTEG CWATHG O- VNS Kal TNG KapSIAKRAG TTAPOXNG O€ GUOXETIOUO HE TNV
S katavaAwaon o§uyovou.
Turpa Evramikig Gepaneiag Noo. EAAnv. EpuBpou Ztaupou AvTiBeta aAhol ouyypadeis’, aupioBnTouv Tnv agia

kai Mveupovoloyikn KAvikr latpikig ZxoAng KpAtng. g PyO2 oav Seiktn 0§uyOovwang TG MepIPEPEINg, VW
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€peuvNTIKA opdda and Toug Peil kai Rubin®, amedeige
6T n diatipnon Tng PyO2 > 36 mm Hg, Sev npooé-
Pepe cadrn MA€ovekTAUATA WG TIPOG TNV €KTIUNGN ™mg
Topeiag Twv aoBeviiv pe xpovia ano@pPakTIKN MVEUNO-
voriabeia.

H napouca peAétn otnpiletar otnv mapadoxn 6T n
emTuxia Tng o§uyovoBeparteiag kpiveral and To Babud
BeATiwong Tng 10TIKAG 0Euydvwang mou TTPOKaAEi.

Av BewpnBei 6TI PETPO TNG 10TIKAG 0EUYOVWOTS €ival
n karavdAwon Oz (Oxygen consumption), T6Te Ta Kpi-
TApia emTuxoUg ekBaong Tng ofuyovoBepareiag pmo-
pouv va kaBopioTolv péoa ané epappoyr Tou vOuou

59

YAIKO KAl MEGOAOX

H peAérn avagéperal oe 13 appwotoug — 9 avépeg
kai 4 yuvaikes — mou voanAedtnkav arnv Movdda E-
vrarikng Oepaneiag Tou Nocokopeiou Tou EAANvikoU
EpuBpou ZTtaupou, amdé To Mdptio Tou 1988 MEXPI
Tov lodvio Tou 18iou EToug.

01 Siayvwoeig fTav moikiAeg kal and To GUVOAo Twv
13 appwoTwv ol Mévte utoBaAAovTav oe ouvexn ou-
yovoBepareia pe pdoka Tumou Venturi kai o1 okT® g€
unxaviké aepiopo (Mivakag 1).

Mivakag 1. AvBpwnopeTpika oToixeia, Sidyvwon kai TPOTIOG AEPICUOU TWV TIEPITTATIKWY Tou MeAETAONKAV.

A/A QiAo HAikia Hb (gr) Aigyvwon Tpdmog aepiouou
1. "Avépag 84 9.2 ZnnTikd shock-mepitoviTida Mnxavikn avanvon
2. lNuvaika 54 75 Bpoyxonveupovia-Zakxapwdéng Siapritng Mdoka Venturi
3. "Avépag 77 10.5 OpouBwon pecevrepiou-MeteyxeipnTik  Mnxavikr avanvon
AavarnveuaTIKn avendpkela

4, luvaika 65 95 Kapédioyevég shock-MapaAuTikdg elhedg  Mdaoka Venturi

5. "Avépag 60 12 MapeykepahiSikn atagia-Aoipwén Maoka Venturi
avarveuaTikoU

6. luvaika b5 11.3 Mepitovinida and Afiyn HCI- AteAektacia Mnyavikr avarnvor
apICTEPOU TIVEUUIOVOG

7. "Avépag 68 9.32 MaykpearekToun Maoka Venturi

8. "Avdpag 40 8.2 MoAuTtpaupartiopdg Mnxavikn avarvon

9. luvaika 68 8.6 Xpovia anodppakTikr Nveupovorddeia- Mnxavikn avanvon
MeTeyxeIpnNTIKA avanveuoTIKA avendpkeia

10. "Avépag 77 11.7 Xpovia amodppakTikr Mveupovonddeia Mnxavikn avanvon

11. "Avépag 58 12.1 MoAupiloveupitida Mnyxaviki avarvon

12. "Avépag 75 8.6 O%U nveupoviko oidnua Maoka Venturi

13. "Avépag 63 11.5 FracTpexToun-MeTeyxelpnTikn Mnxavikn avanvon

AvArVEUOTIKI avendpkelia

Tou Fick otnv kAvikn npc']§r|9. 20pdwva navra pe To
VOO auTo, n aptnpiodAeBikn Siadopd TEPIEKTIKOTN-
Tag oe o§uyovo, n omoia eival oAU amAd va umoAoyi-
0Bei oTnv kaB' nuépa mpagn, cuoyxeTileTal dueca pe
TNV KatavdAwon o§uyovou pe oxéon euBewg avdio-
yn'®"". " Eppeon pveia Twv apx@v auTdv yvivovrar oTo
KAQOOIKO Cuyypappa Tou Shapirog, omou avadepeTal
OTI N ekTiunon Tng ofuydvwong TWV I0TWV KATW amo
oTabepég ouvOrikeg dykou TTAAPOU Kal HIKPOKUKAOGDO-
piag eival Suvarr) pe KPITAPIO TN peTapopd Tou ofuyd-
VOU PECW Tou aipatog. Mavw oTo GuaxeTIopd autd
oTnpiletal n Baoikn apxr Tng epyaciag auThg, ToU €i-
vai o uroAoyiouog TnNg aptnpiodAeBikig Siadopdg me-
plekTikOTNTAG 0§uydvou D(Ca02—Cy02) kdTW and &1a-
¢dopa peiypara mapoxns ouyovou, n mapakoAoUBnon
Twv petaBoAwv Tng D(Ca0>—Cy0z) kai n eaywyn Twv
OUMTMEPACUATWY TTOU TIPOKUMTOUV amé TIg Tpoava-
depBeioeg petpnoel.

To peiypa Tng mapoxng ofuyovou kaBopioTnke ava-
Aoya pe Tig avaykeg Tou kABe acBevolc (ouvenkn A),
evl) KGBe aagBeviig utoBaAoTav kaBnuepivd e mapo-
XN kabapou ofuyodvou (ouvBnkn C), yia pion wpa yia
Tov kaBopiopd Tou Shunt. EmmpocBeta oe kaBe ap-
PWOTO €yIve N XopRynan evog evdiduecou ueiyuartog
Oz yia Toug oKomoug TG peAETNG auThg (ouvenkn B).

e kaBe pia amd Tig cuverkes A, B kai C, AfdpOnkav
Tautoxpova Seiypata aprnpiakoy aipaTtog amd Tov
kaBetnpa TG kepKISIKAG apTnpiag Ka MIKTOU PpAeBi-
KoU aipaTog amd Tov KaBeTApa TS urokAeISiou Kai yia
kaBe Seiypa uroAoyioTnke N MePIEKTIKOTNTA e o§uyo-
Vo, oUudwva pe Tov TUNO:

Ca02 = Hb (gr) x 1,38 x Sa0,

2T ouvéxela kaBopioTnke n apTnplopAeBikn Sia-
Popa MepiekTIKOTNTAS 0EUYOvou (CaO2—Cy02) yia Ka-
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B¢ aoBevr ae O0Aeg TIg UVONKeG, kal yia kaBe mepigTa-
TIKO kKaBopioTnke n peyiotn aptnpiodAeBiki diadopd
nepiekTikdOTNTAG (Ca02—Cv02) max kal n avrioToixn
diapopd umo mapoxn kabapol ofuydvou (ouvd. C)
(Ca0>—Cyv02)C.

Ta &Uo auta peyedn [(CaO>—PyvO2max kai (CaO2—
PvO2)], avTimaparednkav kai cuykpiOnkav petagl Toug
ue Tn peBodo paired-t-test.

H ouykpion éyive apxikd yia To GUVOAO Twv TiEpI-
OTATIKWY, EVW OTN GUVEXEIA EKTIMABNKAV XWPIOTA TA
HeyeEdBN Tou adopoloav Toug acBeveig uMd PnNxaviko
aepIoUO Kal XwPIOTA Ol METPAOEIG TwV AoOevwv TTOU €-
AapBavav ofuyovo pe paocka TOmou Venturi. "OAeg ol
napandvw OUYKPIoEIg éyivav pe Tn WeBodo paired-t-
test.

ANOTEAEZMATA

Ta anoTeAécpaTta Twv PETPoewy avadéepovTal OTovV
mivaka 2, orou kataypdagovrtai oi PaOz, PvOz, Sa02,
Sv02, Ca02 kai CyOy, yia kGBe mepioTaTikd Kai yia Ka-
Be ouvenkn.

O1 YETEG TINEG TWV HEIYHATWY TTAPOXNS o§uyovou yia
™ ouvOnkn A eivai 41,568 + 10,47%, yia Tn cuvOnkn
B eival 56,0 = 11.85%, evw n ouvOnRkn C eivai koivn
yia 0Aa Ta nepiotaTikd kar agopda mapoxn 100% o&u-
yovou.

3tov mivaka 3 avagépovtal ol Tipeg (Ca0—Cv032)
max kai (Ca02—Cv02) C yia kaBe mepIoTATIKO KAl OU-
ykpivovTal petail Toug pe Tn peBodo paired-t-test.

O apiBuog (N) Twv mepioTartikwy eival 13, evw amnd
TIG avTimapaTiO&ueveg TIHEG Tng max kair C aptnpio-
PAeBiknG Sladopdg TEPIEKTIKOTNTAS O€ 0§UyOvo, ¢ai-
vetal 0TI udvo o€ 3 amnd TIG CUYKPIVOUEVEG TTEPITITW-
oeig, n mapoxn kabapou ofuydvou edSwaoe Tnv optim-
um apTtnpiopAeBikn Siapopd mepiekTikOTNTAG Oo.

H katd Jeuyn pe paired-t-test oUykpion TwV TIHWV
aptnpiodAeBikig Siadopd MePIEKTIKOTNTAG G€ 0§UYO-
vo, edwae Tiuf P = 0,00079, yeyovdg mou umodnAwvel
ogapwg OTI o1 ouykpiOeioeg TIpEG Siadépouv peTagu
TOUg 0€ BaBuo OTATIOTIKA ONUAVTIKO.

H avrimapaBeon Twv 16iwv mapapéTpwy, aAAd Ee-
XWPIOTA TwV aoOevwV TTOU €EUPICKOVTO O€ UNXAVIKO a-
€pIopO Kal Twv acBevwv mou eAdpBavav Oz pe packa
TUmou Venturi, pye Tn péBodo paired-t-test, ESwoe TI-
peg P = 0,015 ka1 P = 0,045 avrioToixa.

2YZHTHZH

2Komog Tng eheyxouevng osuyovobepareiag eival n
KATA To duvaTov BeATiwaon Tng o§uydvwaong Twv I0TWV,
XWPIg OpWG TNV emMBAapuvon amo TIg TIAPEVEPYEIES TNG

TINEYMQN Teuyos 20, Topog 3og, AnpiAiog-loovios 1990

TUXOV UTTEPHETPNS TTPoodopds ofuyovou'?. H mpooéy-
yion Tou TpoBARuaTOg Tou KaBopiopoU piag mapaye-
Tpou Tou n mapakoAouBnon Tng amoTeAei agidomaTo
S¢eikTn ermapkoUg 10TIKAG o§uydvwang, eival medio ou-
vexouc épeuvag13’14’15’16’17.

EiSikdTepa n omoudaidoTnTa Tng mapakoAoudnong
Twv Sy02 kai PyO2 oav mpoyvwaTIKwy SEIKTWY KaTd
™ S1dpkeia TnG ofuyovoBeparneiag, €xel Yivel avTikei-
pevo eupeiag oulnTnong METASU TWV EPEUVNTWV.

Meleoim,w,zo,zg, Bewpouv 0TI n PyO2 amnoTtelei Tov
mo afidAoyo SeikTn 10TIKNG o§uyovwang, evw ol Ar-
mstrtong et al,® kar Mithoefer*, kaBdpioav wg anode-
k&g TinéEg PyO2 Ta 35 mm Hg ka1 40 mm Hg avrioTol-
xa. Emiong ahhoi'®?!, Bewpolv 6T n mapakoAouBnon
Tou SvO2 Sivel xpnoipeg MAnpodopieg yia TRV enap-
kela Tou o§uyovou Kal TNg KapdloavarveuoTIKAG Aei-
Toupyiag, adpou utdpxel duean cuaxetion Tng PvO2 pe
TNV IGTIKA KaTavaAwaorn.

Ze avTtiBeon aiAol ocuyypagdeig , uUmoaTnpi-
Touv o611 n mapakoAouBnon Tng PyO2 Sev mpoodépel
oadr TPOYVWOTIKA TTAEOVEKTANATA WG TIPOG TNV Ta-
pakoAouBnan Tng kAIVIKAG Topeiag Twv aoBevayv, a-
dou Sev amoTeAei autoduvapo Oeiktn agioAdynong
OepameuTIKWV XEIPIOUWV kal 01 YeTaBoAég Tng eival
duvaTtdv va odeilovtal oe peTaBoAég Tng katavaAw-
ong o§uyovou, TNG KAUMUANG armodETUEUONS TNG AIlO-
adaipivng r Tou KopeauoU Tou apTnpiakol aipaTog.

Ekeivo mou amokTad 181aitepn BapuTtnTa OTIg TIpOA-
vapepBeioeg HEAETEG eival OTI apopoUV EMAEYHEVES O-
padeg aoBevwy, TTOU EVTACOOVTAl aTA TTAGicIa kAmolag
OUYKEKPIMEVNG VOOOU.

H mapoloa HeAETN yiveTal g€ Tuxaia emAeypévoug
aoBeveig kal n agioAdynon Tng o§uyovobepaneiag dev
yiveTal e kamola MEHOVWHEVN TTAPAMPETPO, OAAG e
Tov UTToAOYIoHO TNG apTnpiodAeBikng Siadopdg mepie-
kTIkOTNTAag o€ O2 (Ca02—Cyv02), mou eivar S€ikTng TNG
10Tk karavalwong Oz. Kevrpikd Tng anueio eivar n
ouvekTiunon Tng aptnpiodAeBikng Siadopag TePIEKTI-
koTnTag o€ Oz und mapoxn kadapol o§uyovou (CaOz—
—Cv02) C kai Tng peyiotng aptnpiodAeBikig diapopag
repiekTikOTNTAG (Ca02.—Cy02), max, yia kdbe appw-
OTO TTOU HEAETRONKE.

H oUykpion katd Jeuyn Twv S00 AUTWV TAPAME-
Tpwv pe paired-t-test, €deife o1 Siadpépouv peTagu
TOUg g€ BaBPo6 OTATIOTIKA ONPAvTikd, TO00 OTO GUVO-
A0 TWV MEPIOTATIKWY 000 KAl XWPIOTA OTIG OUASES TwV
aoBevwv nou uTToBAAAovTav O€ UNXavikd aepigud Kai
eAapBavav ofuyovo pe packa Tumou Venturi.

H onuaocia Tng mapaTtnpnong auTng Oa mpémel va a-
valnTtnBei oTn oxéan mou cuvSéel TNV katavdAwon Oz
otnv niepipépia (02 consumption), pe Tn dlacdopa me-
PIEKTIKOTNTAG apTnpPIakoU Kal WIKTOU @A€BikoU aipa-
Tog o€ O2. Eivar yvwotd o1 n katavaAwon Oz otnv
mepipéepeia kabopileTal and Tnv e§icwaon Tou Fick®:

22,23,24,25
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Mivakag 2. AvaAuTikog mivakag anoTeAeopdTwy Twv METPRAOEWV.

A/A Meiyua Oz Pa02-Py02 Sata-Saty Ca0:-Cy02
(mm Hg) (%) (ml/100ml)

1. A. 45% 77 - 33 94,5 - 57 11,99 - 7,23
B. 60% 108 - 40 97,7 -70 12,4 - 8,88
C. 100% 261 - 47 99,6 - 77 12,64 - 9,77
2. A. 24% 51 - 36 88,4 - 66,7 9,14 - 6,90
B. 35% 84 - 45 96,7 - 84,6 10,0 - 8,75
C. 100% 121 - 40 98,7 - 76,9 10,21 - 7,95
3. A. 37% 104 - 32 98,2 - 63,6 13,40 - 9,21
B. 60% 179 - 34 99,5 - 68,2 14,22 - 9,88
C. 100% 315 - 36 99,8 -72,2 14,46 - 10,46
4. A. 40% 131 -40 98,6 - 69,7 12,92 - 9,13
B. 50% 187 - 41 99,3 - 70,9 13,01 - 9,29
C. 100% 209 - 42 99,5 - 72,3 13,04 - 9,47
5. A 28% 79 - 41 95,7 -75 15,84 - 12,42
B. 35% 107 - 33 97,9 - 62,9 16,21 - 10,41
C. 100% 90 - 35 96,8 - 65,9 16,03 - 10,91
6. A. 55% 57 - 29 92,3 -55 14,39 - 8,67
B. 70% 69 - 33 95 -67,6 14,81 - 10,54

C. 100% 114 - 31 98,6 - 62 15,370 9,66
7. A. 40% 103 - 29 98 -56,3 12,57 - 7,22
B. 50% 131 - 36 98,8 - 72 12,67 - 9,24
C. 100% 135 - 31 98,9 - 62 12,69 - 7,95
8 A. 60% 107 - 35 984 -719 11,13 - 8,13
C. 100% 217 - 35 99,7 - 70,6 11,28 - 7,97
9. A. 38% 150 - 42 98,9 - 73,6 11,73 - 8,73
B. 55% 269 - 47 99,7 - 79,4 11,83 - 9,42
C. 100% 491 - 58 99,9 - 87 11,85 - 10,32
10. A 47% 141 - 39 99 -739 15,95 - 11,93
B. 65% 287 - b2 99,7 - 85,3 16,09 - 13,77
C. 100% 271 - 58 99,7 - 88,7 16,09 - 14,32
11. A. 60% 98 - 38 97,7 -72,4 16,31 - 12,08
B. 73% 115 - 38 98,5 - 73,2 16,44 - 12,22
C. 100% 147 - 39 99,2 - 75,9 16,56 - 12,67
12. A. 35% 77 - 33 96,0 - 65,7 11,39 - 7,79
B. 50% 99 - 32 98,0 - 63,7 11,63 - 7,65
C. 100% 108 - 33 98,2 - 64,2 11,65 - 7,61
13. A. 50% 56 - 33 90,4 - 66,4 14,34 - 10,53
B. 65% 63 - 37 92,5 -73 14,67 - 11,58
C. 100% 161 - 41 99,3 -79 15,75 - 12,63
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Mivakag 3. Zuykpion ue paired-t-test Tng peyiotng du-
vatng aptnpiodAeBikng Siadpopdg MepIeKTI-
koTnTag ge Oz (Ca02-Cy02) max kai Tng a-
vTioToixng S1adopdg mou maparnpeital Ka-
Tw amnod ouvBliikeg xopnynong kabapou ofu-
yoveu (Ca02-Cv0O32) C.

a/a (Ca02-Cy0z)max (CaO2-CyO2) C Tpornog

(ml/100 ml) (ml/100 ml) aepIoUoU

1. 4.76 2.87 M—A*

2. 2.26 2.26 M—V**
3. 4.34 4.00 M—A
4. 3.79 3.57 M—V
5. 5.84 5.12 M—V
6. 5.82 5.71 M—A
7. 5.35 4.74 M—V
8. 3.00 1.63 M—A
9. 3.31 3.31 M—A
10. 4.05 1.77 M—A
11. 4.23 3.89 M—A
12. 4.08 4.04 M—V
13. 3.81 3.22 M—A

P =0.0079

M—A*: Mnxavikdg aepiopog
M—V**: Maoka Venturi

katavahwon Oz = 10 x C.0. x (Ca02—Cv05)
omou C.0. = kapdiakn mapoxn

Epooov n apTnpiodAeBikn Siadpopd mepiekTIKOTATAG
o€ Oz guoxeTileTal aueoa pe Tnv katavaAwon Oz, n e-
KTiMNon Tng oav SeiKTng amoTeAeopaTikGTNTAS TNG O-
EuyovoBepareiag umopei va BewpnBei emBeBAnuévn,
Kupiwg otav n petaBoAikég guvOnkeg kal Ta {wTikA
onueia Mapapévouv oTabepd, yeyovog mou umodnAw-
VEl Kal oTaBepOTNTA TOU OYKOU TTAApOU.

2UVEMWG N EPUNVEIA TWV PETPRTEWV PaAg €ival OTI N
augnon Tng mapoxng o§uyovou Sev emidépel avgnon
NG karavaAwong oTnv mepidpépeia. MNa kdBe aoBevr
KAl YIO OUYKEKpIUEvn KABe popd mepiodo Tng vooou
Tou umdpyel éva piypa mapoxng Oz, mou e€aadaAilel
TNV peyiotn mpoodopd Oz otnv nepigépeia. O kabo-
PIGUOG TOu 16avikoU auToU WiypaTtog mapoxng yiveral
pe Baon Tov uMoAoyIoud TNG PeyiaTng apTnpiodAeBi-
kMg Sladopdg mepiekTikoTNTag 0 O2 KaI amaiTei Tn
OUVEKTIMNON TWV OEPIWV TOU ApPTRPIaKoU Kal TOU i-
KToU ®A€eBikoU aipaTog.

O1 mapayovteg mou utelgépxovTal kal kaBopilouv
Tnv 16avikn autn ouvenkn ofuydvwong eivar SuvaTov
va €UPioKOVTAl O€ eminedo nveupovmr']g16 n cuoTnua-
TIKAG KUK)\O(DOpi0§1, otnv UIKpOKUK)\OQ)Opi(127’28 Kai o€
KUTTapIKO eminedo N akoun eivai SuvaTtov va agopolv
TNV €Mépacn OpHOVIKWY rtcxpcl\(éw'uuv29 Kal TNV To§Ikn
Spaon Twv pilwv ofuyovou®®. O1 maBoduaioloyikoi
auTtoi pnxaviopoi eival duvaTtdv va emdEPoOUV PE TN

MINEYMOQN Tetxos 20, Téuos 3og, Anpihiog-lovvios 1990

oeIpd Toug petapoAég Tou Shunt®, Tng oxéong aepi-
opou/aipdtwong (V/Q)*2, Tnv avakaravopri Tng aipd-
Twong oTnNV nepupépena“, Kai TNV avacToArn Bioxnui-
KWV QVTISPACEWV T€ KUTTAPIKO €emimedo>”,

AvVaAUTIKOTEPA TA CUMTEPACHATA ATO TIG HEAETEG
Twv Hughes and Rubin?® kai Fisher', odnyouv oTO OTI
KaTtda Tn Sidpkeia TNg HETABOANG Twv oUVONKWVY TNG oO-
guyovoBeparteiag petaBailAovral o1 ouvlrikeg Tng
TIVEUMOVIKNG KUKAOGOPIAG, TIOU HE TN CEIPA TOUG EMIDE-
pouv avakatavoun Tou Shunt kai diatapdocouv Tn
oxeon aepigpol/aipaTtwong (V/Q). To petpnTod anoTe-
Aecpa autwv Twv petaBoAwv avTikatonTpifeTar oTnv
oradiaki alinaon Tng KUWeAISOTPIXoeIdIKAg Sdiadopdg,
mou akoAouBei Tnv auinon Tng mapoxng Oz kai TNV au-
&non mng Pa02. H avinon opwg 1000 Tng Pa02 600
kal Tng Ca0z, Sev ouvdualeral kat' avaykn e oTade-
poTnTa | peiwon Tng CvO2 mou av auinBei kai auTh
evOEXOPEVWG va onpaivel peiwan Tng amddoong Oz o€
10TIKO emimedo.

H e€nynon Tng mapatipnong autig Ba mpémel va a-
valntnBei oTig 060Ug peTadopdg Oz, anod Tn cuoTnua-
TIKR} KUKAodopia péxpl To kKUTTapo. Epocov n Hb kai
10 C.0O. mapapévouv atabepd, KATw amd TETOIES OUV-
OnRkeg n kuTTapikn ofuyovwon e€apTatar and duo na-
PAYOVTEG.

A) Ao Tn pikpokukAodopia.
B) Ano Toug evOOKUTTAPIOUG PNXavIoHoUug TTPOaAN-
Wng kal karavaAwang o§uyovou.

"Ooov agpopd oTn pikpokukAogopia, ¢aivetar OTI
KAaBe 10TOG €xel S1adopeTIKOUG INXaAVIoUoUS auTopUB-
HIONG TNG MIKPOKUKAOGDOPIAg ToU, GUHOWVA HE TIG HE-
TaBoAIkEG Tou avdykec?®, SieuplvovTag f ouoTIL-
vTag Ta ayyeia Tou, avaloya pe Tnv mpoodopd Tou o-
Euyovou kai TIg avTioToixeg METABOAIKES TOU aATTAITH-
geig®®,

O SeuTepog mapdyovrtag adopd oTn AeiToupyia armo-
Anwng o&uyovou amo Ta kuTTapa. ESw mpémel va Tovi-
o06ei 0TI N kaTtavaAwon Tou o§uyovou dev umopei MoTé
va uttepei TIg avaykeg aTd pIToxovopia Twv KUTT(ﬁpmv36
KAl OUVETTWG N umepmipoodopd o&uyovou odnyei
aTNV avaywyrn Tou Kal Tov oXNUATIGHO eAeuBEPpWY TO-
Eikwv pilwv Oz (oxygen radicals), ye anoteAéopata e-
TMKiVSUVa yIa Tov KUTTApIKd petaBoAiopd®” 8 kai ku-
pia To§Ikn Spdon oToug TVEUUOVEG TIOU SEXOVTAl TO
TTA€IOTO TNG MPOODEPOUEVNS TTOTOTNTAG TWV 0§eIdwTI-
KWV pi1lwv.

2upnepaocpatikd Aoimov, n ofuyovoBepareia mpémnel
va e€atopikeleTal pe 0dnyod 1o piypa Oz mou Ba emidé-
pel TN peyioTn apTnpiodAeBikn Siladpopd MePIEKTIKOTN-
Tag g€ Oz, O anmAdg autog umoAoyiopdg odnyei oTnv
KaAUTepn Suvartr o§uyovwon TG MepIpEPEIag Kal eAa-
xioTorolei mapAAAnAa Tig MAPeVEPYEIEG ATIO TNV TUXOV
UTIEPUETPN XopRynan ofuyovou.
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OCONOOA,WN =
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"Ema®Ao <EPPIKOZ KATZAPAZ 1991»

To AioiknTiké ZupBouAio Tng BpoyxoAoyikrg ETaipeiag cuyxaipel Toug MapakdTw guvadéAdoug ou emehéyn-
oav yia 1o énabAo «EPPIKOZ KATZAPAZ 1991» kai euxapiaTei Bepud Tig PApPPAKEUTIKES ETAIPiES TTOU TIPS-
6upa avehaBav va emyopnyfigouv To Tafid1 Twv BpaBeupévwv oTo €TNoI0 guvédpio Tng Eupwnaikig ETaipiag
Tou AvanveuoTikou (ERS) otig BpuZeAAeg (ZemtépBpiog 21-26 1991):

NI ASTRA

INI ASTRA

ZNI ASTRA

NI BOEHRINGER
NNOA BOEHRINGER
NNOA BOEHRINGER
NNOA BOEHRINGER
NNOA BOEHRINGER
Ap. Fleming GLAXO

Ay. ZaBBag GLAXO
NNOA GLAXO
NNOA GLAXO

NI GLAXO

NI LAVIPHARP
NNOA LAVIPHARM
NNOA LAVIPHARM
NNOA PARKE-DAVIS
NNOA PARKE-DAVIS
NI PARKE-DAVIS
NNOA ROUSSEL
NI ROUSSEL
NNOA ROUSSEL

01 ouvddeAdor mapakaroUvral va épBouv ae emadr pe Tig avTioToixes PpapUaKeUTIKES eTaipies yia T Sieu-
Buvon Twv Aentopepeitv Tou Taidiol Toug. H eTaipeia pag 6a Toug TIPROE Pe avapuvnoTike SimAwpa Tou Ba
XopnynBei kata Tnv emduevn S1IAVOCOKOUEIQKT CUYKEVTPWAN GTO SICUAVOYAEIo (Tpitn 4 louviou Tou 1991,

Me tnv eukaipia Ba BeAaue va euxapiaTAooupe Toug 68 ouvadéldoug mou EAaBav pépog, Kai 1S1aiTepa au-
ToUg mou BoRdnoav oTn BaBuoAdynan Twv KelpEvwy, Kabuig Kar Toug avTITPOCWITOUG TNG OuAdag Twv €Idi-
KEUOUEVWY KAl TWV EMUEANTWY TTOU ENWHICTAKAV TOV KATIO Kal TV €uBuvn 6Ang Tng Siadikaciag. O1 vewTepol
ouvaderdor amedeifav wPIPOTNTA KAl QVTIKEIPEVIKOTNTA oadwg avwTepn amd dAAes coBapodaveaTepeg ermi-
TPOTEG KPigEws, Tou Seixvel 6TI propolv va anodacilouv poévol TOUg yia OTI Toug adopd. Tou xpdvou eArmi-
{oupe va eipacTe owOTOTEPOI XAP! OTIS CUMBOUAES TWV PETEIVRV avTITPOTWITWY.

O1 mpotdoeig mou unoBAnBnkav oTnv Etaipia pag yia BeATtiwan Tng exmaiSeuong Twv TVeUpOVOASYwv Ba
avakoivwBouv oTo mepIodikd pag kai Ba 50000V ae GAOUG Toug S1EUBUVTES KAIVIKGY, OTIG AOITIEG ETITTNHOVI-
k&g ETaipieg Tou xwpou kai aTo Yroupyeio Yyeiag kai Mpévoiag, agol umoaTtolv oTaTioTIkn ene§epyaaia.

A6niva 7.5.91, and to A.%.




Arteriovenous difference of oxygen content as an index

of effective oxygen therapy

A.A. RIGOPOULOU, P.K. BEHRAKIS, N.M. SIAFAKAS

SUMMARY

This study refers to 13 patients who where hospitalized in the Intensive Care Unit
(ICU), with continuous oxygen therapy either by mechanical ventilation or by using a
Venturi mask.

Three different oxygen muxtures were given to each patient: mixture (A), was defined
by the ICU medical personnel according to classical indications of oxygen treatment,
mixture (C) was 100% oxygen and mixture (B) was between A and C. The respective arte-
riovenous difference of oxygen content (Ca0.-Cy0.) was defined for each type of treatment
and in each case the maximum arteriovenous difference of oxygen content (Ca0.-Cy02) max
was determined and this was compared with the respective differences (CaCO.-Cy02) C
under pure oxygen supply.

Paired comparison of these two parameters for all cases showed a statistically significant
difference (P =0.0079). In addition the comparison was made separately for patients under-
going mechanical ventilation and patients taking oxygen by a Venturi mask. This comparison
also showed statistically significant differences (P =0.015 and P = 0.045 respectively).

We conclude that the supply of high oxygen content mixture does not always lead to the
best supply of oxygen to the tissues, but for each case an oxygen mixture should be identified
suitable to guarantee maximum oxygen delivery.

PNEUMON (1990) 2:65-70

In practice oxygen treatment is a common thera-
peutic approach. Despite the fact that there are
many references concerning the indications for oxy-
gen supply’?®, in the current literature controversy
exists over the parameters which may be used as
reliable indices of correct treatment.

Some authors*® support that the maintenance of
PvO2 during oxygen treatment to a level of 35-40
mm Hg is a satisfactory index of oxygen tissue supp-
ly and offers definite prognostic advantages. Others

Department of Critical Care Medicine, Red Cros Hospital
of Athens, Department of Pulmonary Medicine, Medical
Scool of Crete.

consider the CvyO2 as the most complete index for
monitoring the percentage of haemoglobin satura-
tion and the cardiac supply in correlation with the
oxygen consumption. In contrast other authors’
challenge the value of CyO2 as an index of oxygen
tissue delivery, whereas a research team by Peil and
Rubin® showed that the maintenance of Cy0» and >
36 mm Hg did not offer definite advantages to the
evaluation of the course of chronic obstructive pul-
monary disease.

The present study is based on the acceptance of
the fact that success of oxygen treatment is judged
by the degree of amelioration achieved in oxygen
tissue supply.

If we consider that oxygen consumption is a pa-
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rameter of oxygen tissue supply, then in clinical
practice the criteria of effective oxygen therapy can
be defined by using the Fick Law’. According to this
law the arteriovenous difference of oxygen content
which, in practice, is very simple to calculate, corre-
lates linearly with oxygen consumption'®'". Indirect
reference to this principle is made in Schapiro’s
classical book, where the estimation of oxygen
tissue supply, under standard conditions of cardiac
pulse volume and microcirculation, is possible with
criterion the transport of oxygen via the blood. The
basic principle of the present study is based on this
correlation. The aims of the study therefore were
the calculation of arteriovenous difference of oxygen
content D(Ca02-CvO2) under the different oxygen
mixtures given, the monitoring of D(Ca02-CyO2)
changes and finally the conclusion extracted from
these measurements.

Material and Methods

We studied 13 patients (9 men and 4 women)
who were hospitalized in the intensive care unit of
the Hellenic Red Cross hospital from March to June
1988.

The diagnosis and the type of oxygen treatment
are shown in table 1.

The oxygen mixture was defined according to
each patient’s requirements (condition A), whereas
each patient underwent a daily pure oxygen supply
(condition C) for 1/2 an hour for shunt determina-
tion. In addition in each patient an intermediate ox-
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ygen supply was given for the purpose of this study
(condition B).

For each condition (A, B, C) radial arterial blood
samples and sub-clavicle mixed venal blood samples
were taken and for each sample the oxygen content
was calculated according to the equation:

Ca02 = Hb (gr) x 1.38 x Sa0:

Furthermore, for each patient the arteriovenous
difference of oxygen content (Ca0O2-CyvO2) was de-
termined and in all cases the maximum arteriove-
nous difference of oxygen content (CaCO2-CvO2)
max as well as the respective differences under
conditions of pure oxygen supply (CaC0O2-Cy02) were
measured.

The two parameters [(CaCo2-CvO2) max and (Ca-
(CO2—C702)C] were compared by using the student’s
paired-t-test.

The comparison was made initially in all cases,
whereas in addition the parameters which con-
cerned patients under mechanical ventilation and
those using the Venturi mask were made separate-
ly. The student’s paired-t-test was used for all com-
parisons.

Results

The results of all measurements (PaOz, PyvOz,
Sa0,, Sy02, Ca0: and CvO2) concerning each case
and for each condition are shown in table 2.

The mean values of oxygen mixture given for con-

Table 1.
No Sex Age Hb (gr) Diagnosis Ventilation
1. Male 84 9.2 Septic shock-peritonitis Mechanical vent.
2. Female 54 7.5 Bronchopneumonia-diabetes mellitus Venturi mask
3. Male 77 10.5 Mesenteric thrombosis-post-surgical Mechanical vent.
respiratory failure
4, Female 65 9.5 Cardiogenic shock-paralytic ileum Venturi mask
5. Male 60 12 Cerebral ataxia-pulmonary-infe- Venturi mask
ction-respiratory failure
6. Female b5 11.3 Peritonitis from HCI intake-atelectatic Mechanical vent.
left lung
7. Male 68 9.32 Pancreatoctomy Venturi mask
8. Male 40 8.2 Multiple injuries Mechanical vent.
9. Female 68 8.6 Chronic obstructive pulmonary disease- Mechanical vent.
post surgical respiratory failure
10. Male 77 11.7 Chronic obstructive pulmonary Mechanical vent.
12. Male 75 8.6 Acute pulmonary oedema Venturi mask
13. Male 63 11.5 Gastrectomy-post-surgical Mechanical vent.

respiratory failure
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Table 2.
No 02 Mixture Pa0:-Py0:2 Sata-Saty Ca0--Cv0:2
(mm Hg) (%) (ml/100ml).

1. A. 45% 77 - 33 94,5 - 57 11,99 - 7,23
B. 60% 108 - 40 97,7 -70 12,4 - 8,88

C. 100% 261 - 47 99,6 - 77 12,64 - 9,77

2. A 24% 51 - 36 88,4 - 66,7 9,14 - 6,90
B. 35% 84 - 45 96,7 - 84,6 10,0 - 8,75

C. 100% 121 - 40 98,7 - 76,9 10,21 - 7,95

3. A 37% 104 - 32 98,2 - 63,6 13,40 - 9,21
B. 60% 179 - 34 99,5 - 68,2 14,22 - 9,88

C. 100% 315 - 36 99,8 - 72,2 14,46 - 10,46

4. A. 40% 131 - 40 98,6 - 69,7 12,92 - 9,13
B. 50% 187 - 41 99,3 - 70,9 13,01 - 9,29

C. 100% 209 - 42 99,5 - 72,3 13,04 - 9,47

5. A. 28% 79 - 41 95,7 - 75 15,84 - 12,42
B. 35% 107 - 33 97,9 - 62,9 16,21 - 10,41

C. 100% 90 - 35 96,8 - 65,9 16,03 - 10,91

6. A. 556% 57 - 29 92,3 - 55 14,39 - 8,57
B. 70% 69 - 33 95 -67,6 14,81 - 10,54

C. 100% 114 - 31 98,6 - 62 15,37 - 9,66

7. A. 40% 103 - 29 98 -56,3 12,57 - 7,22
B. 50% 131 - 36 98,8 - 72 12,67 - 9,24

C. 100% 135 - 31 98,9 - 62 12,69 - 7,95

8. A. 60% 107 - 35 98,4 - 71,9 11,13 - 8,13
C. 100% 217 - 35 99,7 - 70,56 11,28 - 7,97

9. A. 38% 150 - 42 98,9 - 73,6 11,73 - 8,73
B. 55% 269 - 47 99,7 - 79,4 11,83 - 9,42

C. 100% 491 - 58 99,9 - 87 11,85 - 10,32

10. A. 47% 141 - 39 99 -739 15,95 - 11,93
B. 65% 287 - 52 99,7 - 85,3 16,09 - 13,77

C. 100% 271 - 58 99,7 - 88,7 16,09 - 14,32

11. A. 60% 98 - 38 97,7 -72,4 16,31 - 12,08
B. 73% 115 - 38 98,5 - 73,2 16,44 - 12,22

C. 100% 147 - 39 99,2 - 75,9 16,56 - 12,67

12. A. 35% 77 - 33 96,0 - 65,7 11,39- 7,79
B. 50% 99 - 32 98,0 - 63,7 11,63 - 7,65

C. 100% 108 - 33 98,2 - 64,2 11,65 - 7,61

13. A. 50% 56 - 33 90,4 - 66,4 14,34 - 10,63
B. 65% 63 - 37 92,5-73 14,67 - 11,68

C. 100% 161 - 41 99,3-79 15,75 - 12,63
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dition A were 41.58 £+ 10,47%, for condition B 56 =
11.85%, whereas condition C was the same in all
cases, that is, 100% oxygen supply. Table 3 shows
(Ca02-Cv02) max and (Ca02-Cy02) C values in each
case and their comparison with the paired-t-test.
The number of cases was 13, whereas from the
values of max and C the arteriovenous difference of
oxygen content is apparent in only 3 of the cases
compared, pure oxygen supply gave the optimum ar-
teriorvenous difference of oxygen content.

The comparison of values of arteriovenous differ-
ences of oxygen content, by using the paired-t-test
gave a P value of 0.00079 which means that the
compared values differed to a statistically significant
degree. The respective P values for the comparison
of the above parameters for patients under mechan-
ical ventilation and Venturi mask oxygen supply
were P =0.015 and P = 0.045.

Discussion

The aim of oxygen therapy is the maximal oxygen
tissue delivery avoiding overdose side effects'”. the
establishment of a reliable index for monitoring the
tissue oxygen supply is a subject of continuous re-
search’™"”. The significance of indices, such as
Sv02 and PyOg, as prognostic indices during oxygen
therapy, is the subject of continuous discussion be-
tween researchers. Thus, some'®?%>*° consider that
the PvO2 is the most valuable index whereas Arm-
strong et al®> and Mithoefer* defined the value of 35
mm Hg and 40 mm Hg respectively as the accepta-
ble PyO2> value. In addition other researchers'®?'
consider that the monitoring of SyO2 gives useful in-
formation concerning oxygen sufficiency and cardi-
opulmonary function;, since there is a direct rela-
tionship between Py0O: and tissue oxygen consump-
tion. In contrast, other researchers®® support that
Py02 monitoring does not offer any clear prognostic
advantage concerning the patient’s clinical course
because it is not an independent index for evalua-
tion of therapeutic modalities and its changes are
possibly due to changes of oxygen consumption in
the haemoglobin curve, or to saturation of arterial
blood. In all the above mentioned studies the impor-
tant fact is that they concerned patient groups who
belonged to specific disease groups.

This study concerns randomly selected patients
and the evaluation of oxygen therapy was not based
on an isolated parameter, but on the calculation of
arteriovenous difference of oxygen content (CaO2-
C702), which is an index of oxygen tissue consump-
tion. A central point of our study was the co-estima-
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tion of arteriovenous difference of oxygen content
under pure oxygen supply (CaC02-Cy02) C and the
maximal arteriovenous difference of oxygen content
(CaCo: Tv02) max for each patient studied. The
comparison of these two parameters showed that
they differed significantly both for the entire group
of patients and for the sub-groups of patients un-
dergoing mechanical ventilation and receiving oxy-
gen by Venturi mask. The significance of this obser-
vation must be explored in the relationship which
connects the peripheral oxygen consumption with
the difference in oxygen content which exists be-
tween arterial and mixed venal blood. It is known
that peripheral oxygen consumption is defined by
the Fick equationg:

Consumption Oz = 10 x C.0. ¢ (Ca02-CvO2)
where C.0. = cardiac output

The fact that the arteriovenous difference of oxy-
gen content correlates linearly with oxygen con-
sumption, its estimation as an index of effective ox-
ygen therapy, may be considered mandatory, mainly
when its metabolic conditions and the vital signs
remain stable, which in turn means stability of pulse
volume.

Factors which may influence periferal oxygen
supply are possibly located at a level of pulmonary®®
or systematic circulation', the microcirculation le-
vel?”?8 cellular level or may possibly even refer to
hormonal factors®® and the toxic action of oxygen
free radiacles®. These pathophysiological mecha-
nisms may in turn produce shunt changes®,
changes in the relationship between ventilation/b-

Table 3.
No (Ca02-CyvO2)max (Ca02-Cy0O2) C  Ventilation
(ml/100 ml) (ml/100 mi)
1. 476 2.87 MV*
2. 2.26 2.26 MASK
3. 4.34 4.00 MV
4. 3.79 3.57 MASK
5. 5.84 5.12 MASK
6. 5.82 5.71 MV
7. 5.35 4.74 MASK
&. 3.00 1.53 MV
9. 3.31 3.31 MV
10. 4.05 1.77 MV
11. 4.23 3.89 MV
12. 4.08 4.04 MASK
13. 3.81 3.22 MV
P = 0.0079

MV*: Mechanical Ventilation
MASK:**: Venturi Mask
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lood supply (V/Q)%, redistribution of periferal blood
supply®® and the inhibition of biochemical reactions
at a cellular level®

In detail, the conclusions drawn from the studies
of Hughes and Rubin® and Fisher’, lead to the fact
that during oxygen treatment conditions of pulmo-
nary circulation change and this in turn leads to a
shunt redistribution and disturbs the relationship
V/Q. The result of these changes is reflected in the
gradual increase in alveolar-capillary difference
which follows the increase of oxygen supply and in-
crease of PaO2. However, the increase of both PaQa»
and CaO: is not always combined with stability or
reduction of CyOz which if increased may mean re-
duction of oxygen delivery at a tissue level.

The explanation of this observation should be ex-
plored in the oxygen transport pathways from the
systematic circulation to the cell. Provided that
haemoglobin and the C.O. remain stable, under
these conditions the cellular oxygen supply depends
on two factors, A) the microcirculation, and B) the
intracellular mechanism of oxygen uptake and con-
sumption. Concerning the microcirculation, it seems
that each tissue has a different mechanism of auto-
regulation and microcirculation, according to its me-
tabolic needs®”*®, dilating or contracting its vessels
depending on oxygen delivery and the respective
metabolic needs®®. The second factor refers to the
function of oxygen uptake by the cells. It must be
stressed here that the oxygen consumption can
never overcome the needs at the cellular mitochon-
dria®® and therefore the oversupply of oxygen leads
to its reduction and the creation of toxic oxygen free
radicles resulting in dangerous conditions for the
cellular metabolism®**"*® and especially lung toxic
action which receives the majority of the free radi-
cles produced.

In conclusion oxygen therapy must be persona-
lised with the central point being the oxygen mix-
ture which will yield the maximum arteriovenous
difference of oxygen content. This simple calculation
leads to the best possible periferal oxygen supply
and simultaneously minimises the side effects of
possible oxygen overdoses.
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To eummunua BWpPAKOS OTOV TPAUUATIA
NG povadag evrarikng OBepameias (M.E.O.)

>T. TPATAPAZX

NMEPINHWH

KaTtd tn Sidpkeia 3 etwv SiamoTwOnkav 23 MeEPIMTWOEIS EUTUNPATOG BWPAKOG O€
794 noAutpauparieg mou voonheuBnkav otn M.E.O. Tou KAT. O1 mpodiaBeoikoi mapa-
YOVTEG TTOU avayvwpiodnkav ATav n Bwpakikn KAKWGOr, 0 MNXAVIKOG AEPICUOG, N €10a-
YWY CWARVWY MapoxETeuons UMECWKOTIKOU Xwpou, n mponyndeica nmveupovikn Aoi-
HwEn, N Kpavioeykepalikn KAKwWoN, N XpPnon KoPTIKOEISWY, N €eI0pOdpnan Kai 0 aAkoo-
AopOg. e 20 acOeveig amopovwOnkav pikpoBia pe kaAAiépyeleg MAeUPITIKOU uypoU
xpwon kata Gram.Ta pikpoBia mou avayvwpiodnkav Arav: Gram (-) ce 12 aocOeveig,
xpuoilwv otapulokokkog oe 3, Gram (-) kai avaepoBia oe 2, Gram (-) kal oTAPUAS-
KOKKOG o€ 2 kai B-oTpentdokokkog g€ 1 aoBevii. *OAoi o1 agBeveig avTipeTwmicOnkav
MeE xopAynon avTiBIOTIKWY Kal TApOXETEUOT TOU EUTTUNMATOG. € Hid TIEPITITWAN AMAITR-
Onke xeipoupyikn eméuBaon. Inueiwdnkav 4 8avarol aAAd kaveig an’ autoug Sev armo-
500nKe Aueca oTo euTUNMA. SUMTTEPAIVOUME OTI TO €UMUNUA €ival eMTTAOKA OXETIKA
omavia aAAa oxI apeAnTéa, 6TI oTOoUG aoBeveig pag emkparovoav Ta Gram (-) pikpofia,

n OvnToTNTA ATAV MIKPRA KAl N avAyKn XEIPOUPYIKNG TTAPOXETEUONG, oTIAVIA.

NMNEYMQN (1990) 2:71-76

To eynunua Bwpakog eivar cuvnBwg pia Seutepo-
mabng Aoipwén, amoTéAegpa emektTaong Aoipwéng anod
KATTOIO YEITOVIKO 10TO | OTIAVIOTEPA ATIOTEAECHA aAljA-
Toyevoug Staomopds. 2uvnBwg eival emmAokn BakTtn-
PIOKAG TIVEUpoviag, umodiadpayuaTtikol i TIVEUHOVI-
KoU amooThAuaTog, S1aTpnong olcogpdyou, XEIPoupyi-
Kng emePBaong i mapakevTnong oto Bwpaka kai Tpauv-
patog oTto Bwpaka. Oewpeital Baputarn Aoipwén pe
MeyaAn GvnroTnTa.

To epmunua Bwpakog PETA AN TPAUUATICPO Kal €l-
SIKOTEPA PETA Ao TpaUua BWPAKOG EXEl CUOXETIOOE
ue Siapopoug mapayovTeg (aipobwpag, umapin cwAn-
vwv BwpakooTopiag, mponynBeica Tveupovikn Aoipw-
&n k.Am.). Yrmdpxouv opwg moAAa apdioBnTtoupeva Be-
pata'™ mou agopouv Toug mpodiabeaikolg mapdyo-
vTeg Snuioupyiag Tou, TN HiIKpoBioAoyia Tou, Tn Bepa-
meia, TNV MPOyvwon, aAAd kal Tn ouxvoTnTa e TNV O-
noia mapouaoialeral. Na 1o Adyo auTto peAeTnOnkav a-
vadpouika ¢pakeAlor moAutpaupaTtiwv Tng Movadag

Movada EvraTikig Oeparneiag  Noookopeiou KAT.

Evratikig Oeparneiag pe okomod va SiamoTtwbouv: 1) H
ouxoTng Tou eumunuaTtog, 2) O1 mpodiabeoikoi mapa-
YOVTEG Kal o1 aiTioAoyikoi Jikpoopyaviguoi, 3) H amo-
TeAeOPATIKOTATA TwV OepameuTikwy HeBodwv kai 4) H
onuacia Tou ePmUAPATOS yia TNV &ékBacn Tou acBe-
voug.

YAiko - MeBobog

MeAetTnOnkav avadpouikd ol pAakeAAOI TPAUUATI-
wv acBevwyv mou eionxdbnoav atn M.E.O. Tou KAT ce
Xxpovikoé didotnua 3 eTwv (amnd lovAio 1986 ewg louvio
1989). Eymunua Bwpakog Bewpndnke n umelwKoTIKI
ouAhoyn, otnv onoia: 1) AveupiokovTav piKpoopyavi-
opoi pe KaAAIEPYEIT 1 UIKPOOKOTIIKN €€€ETACN PETA ATTO
xpwon kata Gram, i 2) To pH Tou MAeupITikoU uypoU
€iX€ TIUA MIKPOTEPN TOU 7 KAl N OUYKEVTPWON YAUKO-
{ng ATav pikpoTepn and 40 mg/dl’

Karaypdadovrav Ta dnuoypadikd oTtoixeia Tou a-
06evoUg, o1 KaKWaeIg Tou, o1 SeikTeg BapuTnTag TNG KA-
kwong (ISS: Injury Severity Score, GCS: Glasgow
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Coma Scale), o xpovog amd Tov TPAUMATIONO WS TN
Srfjuioupyia Tou euTUNPATOG, Ta PopdoAoyika xapa-
KTNPIOTIKA TOU, O AITIOAOYIKOI HIKPOOPYAVIOUOI, N OU-
oxeTion pe Siadpopoug MPodiabeaikoUg TAPAYOVTES, N
edpapuooBeioa Bepameia, n Umapén emmAoKWwv Kai n
€kBaon Tou acBevoug.

AmoteAéoparta

Eni 794 tpaupaTiwwv acBevwyv o 383 eixav kakw-
ogeig Bwpakog (372 kAeioTég, 11 avolkTeg). 210 oUVOAO
Twv 794 aocBevwv ummpiav 23 eununuarta Bwpakog
(2.8%). Ao Toug 23 acBeveig o1 21 ATav avépeg kai ol
2 yuvaikes. H peon nAikia Twv agBevwyv Pe epmunua n-
Tav 39.4 (23-75 &tn). H péon niuni Tou ISS ATav 38.2.
Entd aoBeveig eixav GCS < 7 kara tnv eigaywyn Toug
oto Noookopeio.

Amo Toug 23 acBeveig o1 21 eixav KAkwaon BwPAkKog,
ol 20 kAeloTh Kal évag avoixTn (SiaTiTpaivov Tpavua
and paxaipl). Moévo 4 and Toug 21 eixav aupiyn Bwpa-
KIK KAkwaon, evw ol utdAoimol 17 eixav diadopeg BAa-
Beg kal ge aAAa pépn Tou cwpaTog Tous. OkTw agBe-
veig ano Toug 23 umofBAnBnkav ce AamapoTtopia yia
KoIAIakeg kakwoelg. Aeka amod Toug 23 aoBeveig eixav
KPAVIOEYKEDAAIKR KAKWON KAl ATAV 0€ KWHATWSEN Ka-
TaoTtaon. Xe 15 ano Toug 23 acBeveig eixav eicayBei
OWANVeIg 0ToO BWPAaKa yia MAPOXETEUDN TIVEULOVOBW-
pPaKog i aipoOwpakog. ZuvoAikd eigrixdnoav 276 cw-
Anveg atoug 794 TpaupaTieg agBeveig, o1 239 npiv TN
YEvean eunmunuaTog yia diagdopeg aitieg (mveupodwpag
K.AM.) kai o1 37 petd Tn Snuioupyia €UTIUAMATOS YIA
napoyxeteuon Tou. O1 239 cwArfveg TonoOeTnOnkav oe
204 aoBeveig pe mveupoBwpaka, aigoBwpakd, aipo-
nveupoBwpaka i e€I6pWPATIKR UTECWKOTIKA GUAAOYRA
(E&16pwpaTikég, oTeipeg cuAAoyeg TTou Sev NTAV EUTTU-
nua oUTe aipoBwpag kar ouvnBwg avanTuooovTav Ai-
YEG NMEPEG UETA TOV TpAUMATIONO). BAéme mivaka 1.

Amo Toug 15 aoBeveig 0TOUG OTOIOUG TTIPIV TN YEVEDN
TO EUTIUAMATOG €ixav TormoBeTnBei BwpakoTwAnveg, ol
6 eixav aipoBbwpaka, oi 5 nveupoBwpaka kai o1 4 ai-
pomveupoBbwpaka. Anod Toug b mveupoBwpakeg ol 2 -
yivav katd Tn Sidpkeia Tng voonAeiag Twv agBevwy,

Mivakag 1. AiTia mapoxeTeuong nuIBwpakiou

Aitia AoBeveis Bwpako-
OWAnveg
Aipobwpag 98 119
MveupoBwpag 48 62
AiponveupoBbwpag 36 44
21eipa, e§16pwuaTikn
uTteCWKOTIKN GUAAOYR 12 14
JuvoAo 204 239
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oav emmAokn unxavikou aepioguoU (BapoTpalua), evw
o€ dAAoug 2 kaBwg kai 2 aipoBwpakeg kai oe 1 aipo-
mveupoBwpaka ol CwARVeG eixav TomoBOetnBei e aAAo
VOOOKOWEIO, TIPIV TNV €I0AYWYN TOUG OTO 8I1KO pag. Ze
12 amo Toug 15 aoBeveig ol BwpakoowAnveg Sev Ael-
Toupyouoav Aoyw anmodpagng YETA AMo KATIOI0 XPOVI-
KO onpeio, evwy o€ 3 aoBeveig To eyrmunua avanTuxon-
K€ o€ AeIToupyouvTeG BwPAKOOWANVES TTOU TIPODAVIIG
S€v TAPOXETEUAY IKAVOTTOINTIKA TNV UTTECWKOTIKI KOIAO-
™TnTa.

01 20 amd Toug 23 aoBeveig cixav TeBei yia KATOI0
XPoviko SidoTnua (5-23 nUEPEG) uMO PNXavikr] UtooTH-
pi&n avanvong. OkTw acBeveig eixav SiamoTwpévn
eiopoodnon, 9 acBeveig eixav AdBel kopTikoeld Adyw
kpavioeykepalikng kakwang, g€ 14 agBeveig mponyn-
Onke Tou epmunpaTog Tveupovikn Aoipwén, evw 3 a-
00eveig emaoyav amd xpovio aAkooAIouo. ITov mivaka
2 ¢paivovral 6Aol o1 mBavoi mMpodiaBeoikoi MapdyovTeg
kKabwg kal o apiBuog Twv acOevwv TIOU AUTOI TapaTn-
pnénkav.

Mivakag 2. MBavoi mpodiabeaikoi mapdayovTeg

lMpodiaBeaixoi mapdyovres AoBeveig
Kakwon Bwpakog 21
Mnxavikog aepiouog 20
OuwpakoowAnvag 15
MponynBeioa nveupovikn Aoipwén 14
KpavioeykepaAikn kakwaon 10
ARWnN KOPTIKOEISWY 9
Eiopodnon 8
AAKOOAIOHOG 3

Armouovwon pikpoBiwv amd To TAEUPITIKO uypo EyIve
oe 20 and Toug 23 aaBeveig pe KaAAiEpyeia R/Kal pe
xpwon katd Gram. e 3 aoOeveig Sev kaAAiepyROnkav
MIKpOOPYQVIoHoi aAAd O€ AUTEG TIG TEPIMITWUEIG TO U-
ypo ATav BoAepo pe > 100.000 moAupopgormripnva
KAl ekTANpwvoTav To SeUTEPO KPITAPIO TOU OPITHOU
TOU eumunuatog (ide avwtépw). O mivakag 3 Seixvel
TOUG MIKpoOpyaviopoug Tou amokaAl¢dOnkav and Ta
20 epmunuaTta. Ano Toug 20 aoBeveig o1 16 eixav Aoi-
pwén amd, N kar and Gram (-) pikpOPIa. ZnuelwTEOV O-
TI urp&av kal BeTikég aipokaAAiEpyeleg oe 4 aoBeveig
mou amokdAuwav 3 Gram (-) kai 1 gTapuAdkokko, Ta
omoia ATav Ta idia pikpdBia mou amopovwOnkav Kai
amod 1o MAEUPITIKO UYpPo ¢ auToUg Toug 4 aoBeveig. H
napaBoAn Twv HIKpoBIaKWY €I6WV PE Tov TUTIO TNG U-
neCwkoTikng BAABNG (aipobwpag, nmveupobwpag k.Am.)
€deife o1 Sev unidpyel kAmola epdavig CUOXETIAN, €-
£aAAou Ta mepioTaTIKA eival MOAU Aiya yia oTaTIOTIKA
avaAuon (Mivakag 4).

H péon xpovikn Sidpkeia and Tov TPAUUATIONO Ewg
™ Snuioupyia Tou eunufuartog ATav 10.5 nuépeg pe
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MNivakag 3. Baktnpioloyia Twv 20 EUTTUNUATWY

MikpdBio ApiBuos acBeviv

Weudopovdag aep.
KAeumnaieAha
Acinetobacter an.
Enterobacter

E. coli

Weudopovag aep.+xpuo.
OTaPUAOKOKKOG
KAepmoieA\a+avaepdBia
Acinetobacter an.+avaepdfia
Xpuaifwv oTapuArokokkog
B-oTpenTokokKOg

2UvoAo 20

__NNANW

LW AN

Mivakag 4. Xuoxétion pikpoBiwv kai TUToU uTreWKOTI-
kg BAGBNg

Turog une{wkortikiis BAGBNS

Tumog Aiuo-  [veupo- Aiuonveu- SuvoAo
HikpoBiou Owpaté  Buwpaé poBupaf
® Gram (-) 3 2 3 8
® Gram (-) +
XPUo. oTag. 1 1 — 2
e Xpuo. oTag. 1 1 1 3
® Gram (-) +
avaepoBia — 1 — 1
® B-OTPENTOKOK. 1 — — 1
2uvoAo 6 5 4 15

€Upog amod 6-21 nuépeg. Aev umpxav ouciwdelg Sia-
bopég oTn Xpovikn Sidpkeia anéd Tov TPAUMATIONO WG
TO eunUnua ota Siddopa €idn unreCwkoTIkAg BAABNG.
AMG kai aTo xpdvo and Tnv TonmoBeTnon Bwpakoow-
Afvwv wg Tnv avanTuén €uTURpAaTOg Sev uNnpxav on-
MavTikég Siadopég oTa 3 €idn urewkoTikig BAGRNG.

Ta 21 ané Ta 23 eunuiuara frav MIKpOU 1 YeTpiou
MeyEBoug kai povo 2 kataAdufavav, aKTIVOypadIKd,
navw andé To APIcU Tou nuIBwpakiou. Ta 18 €yivav
070 6€§16 NUIBwpPAkIo kal Ta 5 oTo apioTepo. “OAa ei-
XQaV €YKUOTWOEIS Kal ATaV MOAUXWPA, OmMws anodei-
XOnke ané Tnv aduvapia va mapoxeteuBolv M€ éva uo-
vo BwpakoowArva i Pévo pia TAPAKEVTNON. TNV €IKO-
va 1 ¢aiveral éva ané Ta cuviOn €UTTUAMATA KAl TNV
€lkova 2 napouacialetal éva ENPAVIWG EYKUTTWHEVOD €-
umdnua.

H Bepaneia mou edpapuoobnke €KTOG amod Tn xpron
avTiBioTikwy mepieAduBave TNV TAPOXETEUCN TOU e€-
HIUAPATOG O€ BAoUG Toug appwoTous. Avotav 18iai-
TEPN oNUacia oTnv 660 10 SuvaTodv KaAUTepn mapoye-
TEUON KAl 'y’ auTo anaiTouvTav yia kade agBevn) ToA-
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Eikéva 1. AkTivoypadia evog and TOoug acBeveis pag pe eunun-
Ha Bwpakog.

Eikéva 2. "Eva eykuoTwuévo euminpa Buwpakog pe mepiepyn
Hopdoloyia. Enpeiote Ta moAAanAd apdpoTEPOTAEUPA KATAY-
para mAeupwv.

AaTAég mapakevTRoeig kal XPAON TTEPICOOTEPWV TOU €-
vos BwpakoowAivwy. Mévov évag aoBevig xpelaoOn-
ke va o6nynBei aTo xeipoupyeio Adyw Tapareivopevng
OnYnNg via adaipeon Tou eUNMUAPATOS, €V o1 UTIOAOI-
o1 22 aoBeveig avTipeTwniodnkav ouvTnENTIKA.

Qg mpog TIg onueiwbeioeg emmAokég o€ 1 aocBevn
SnuioupynBnke BpoyxomAeupikd cupiyyio, To omoio
kaBuoTépnoe katd 3 prAveg Tnv €060 Tou aoBevolg
and 1o voookopeio, o€ 1 aoBevn napatnpnénke pia
onuavTiKA Pikvwon Tou nuIBwpakiou Adyw avdarTuéng
OUVSETIKOU 10TOU eV HIKpoU Babuol ivwon Tou ure-
CwkoTOG KOl utioA€ippaTikés BAdBe, AKTIVOYpadIKA
rmapépeivav ge 8 acBeveic.

Enélnoav 19 anod Toug 23 acBeveic, Evag acbevrig
anefiwoe Adyw Bapiag eykedalikig KAakwong, 2 acBe-
Veig peta and eknTwon noAAanAwv opydvwy Aoyw Ba-
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PUTATWY TOAAAQTAWV KAKWOEWV KAl €MAVEIANUMEVWV
AolpWEEWV KAl eV TA EUTTURPATA TOUG €ixav KAAn mo-
peia kai 1 aoBevrg anod eudppaypa puokapdiou.

ZugATnon

O BapUg TPAUPATIOPOG YEVIKA @aiveTal OTI TTpO-
8100&Tel 1I0XUPG OTNV avanTugn epmuniuartog®. H ouxvo-
TNG TOU €UMUAUATOS OTN MEAETN pag ATav 2.89% oTo
oUvoAo Twy TpaupaTtiwv (23/794), 5.48% oto guvoAo
Twv TpaupaTiwy Bwpakog (21/383) kai 7.35% oT0 OU-
VOAO TWV TPpAUMATIWY BWPAKOG GTOUG OTIoIoUG €ixav
TomoBeTnOei BwpakoowAnveg (15/204). O Caplan kai
ouv.? e pia oeipa 31 epmunuATwWyY o€ MOAUTPAUUATIESG
avagdépouv ouxvoTnTa eununuatog 10% oe aogBeveig
He Bwpakikd Tpaluua oToug omoioug eixav Tebei Bwpa-
koowAnveg, 16% oe TpauuaTieg yevikd 0TOUG OTIOIOUG
eixav TeBei BwpakoowAnveg, 22% oe Tpauuarieg mou
Tapousiagav MveuuoBwPaKka oav €MITAOKN UNXavikou
aepiopoU kai 26% oe aoBeveig e aTeipeg e€Idpwuati-
Keg UTTECWKOTIKEG OUAAOYEG PETA Ao Bwpakiko Tpal-
pa. AuTég eival avapgiBoAa oAU UWNAEG CUXVOTNTEG.
Kai aAAol opwg epeuvnTeg avadépouv Ta idia mepimou
MOC0O0TA epmnuniuarog, onwg o Grover kai ouv.’, ge a-
VOIXTES OPWG Kakwoelg Bwpakog. AvTiBeTwg o Villalba
kai ouv.* oe Mia geipd pe mavw amnd 2000 acBeveig pe
aiyobwpaka f/kar TveupoBwpaka PETA aAnd AvoIxXTES
Owpakikég kakwaelg eixav povo 27 eununupara. Or i-
Slo1 epeuvnTeg o€ avw Twv 900 acBevwv pe KAEIOTEG
BwpPAKIKEG KAKWOEIG Sev TAPATAPNOAV KAVEVA EUTTUN-
ua.

Ta anmoTeAECUATA TWV AVWTEPW EPYATIWY PTTOPEI va
TTPOKAAECOOUV OUYXUGON YIA TO TTOId €ivail N TPAyUaTikn
OuUxVOTNG TOU EUMURMATOG UETA ATO TPAUPATIONO. 2€
eva Babuo ol peyaleg Siapopéeg Ba pmopoloav iowg
va egnynbouv amnd Tov SiadopeTikng BapuTnTag mAn-
Buouod Mou xpnoigormoinoav oI avwTepw epeuvnTeg. Oi
aoBeveic Tou Caplan ATav uwnAou kivéUivou TmOAuU-
Tpauparieg pe ocoBapeg OWPAKIKESG, KPAVIOEYKEPAAIKES
Kal AOITTEG KAKWOEIG KAl Ol TEPICOOTEPOI amaitnoav
unxavikd aepiopd. O1 aoBeveig Tou Villalba eixav ku-
piwg povo Bwpakikeg kakwaoelg. O1 dikoi pag acOeveig
Tou epdavicav eununua €ixav BapuTaTeg KAKWOEIG
(Méon Tiun ISS = 38.2, unxavikog aepiopog oe 20 a-
06eveig, GCS < 7 oe 7 aoBeveig), aAAa kai To cUVoAo
Twv 794 acBevwyv nrav Bapid TpaupaTtiguevol (AgBe-
veic M.E.O. e peon mipnR 1SS = 29).

EkTdg TNG peydAng BapuTnTag TwV KAKWOEWY, OTOUG
aoBeveig Tou avanTuxBnke To eumiunua CUVUTIPXAV
nioAAoi mpodiaBeoikoi mapayovTeg. ETov mivaka 2 ¢ai-
veTal 0TI 6Aol o1 agOeveig eixav mavw amo éva mpodia-
Oeaikd mapdayovTa, MoAAoi &€ mavw amo 2 kai amd 3.
O Tpaupatiopdg Tou Bwpaka ¢aiverar oTI eival amod

MINEYMQN Teuxog 20, Touos 3og, Anpihiog-louviog 1990

Toug KUpIOTEPOUG TTapayovTeg. O Ogilvie5 O€ MIa OXe-
TIKA maAaid PeAETn avadéepel 0TI n mapouacia aigo-
niveupoBbwpaka SimAagialel Tn ouxvoeTnTa Aoipwéng.
AAAG Kal vewTePEG peAéTeg2’3‘4’6’7’8 €monuUaivouv To po-
Ao Tou BwpakikoU TpauuaTog oTnv avantuén umefw-
KOTIKAG Aoipwéng. O poAog Tou pnxavikoU aepiouou,
TIG eyKePAMIKNG KAKWONG KAl TNG ARYNG KOPTIKOEISWV
oTn dnuioupyia AoiuwEewy TOU avanveuaTikoU GUOTN-
HaTog €ival yvwoTog Kal autovonTog. Emiong eivai
YVWOoTO OTI éva peyalo mMooooTo eiopodnoewy (25-
45%) Tehika Ba eunAakn amo Aoigwén Tou TUMOU TNG
TIVEUOVIAG, TOU ATTOOTRANATOG ) TOU epnuﬁpmogg’zo

- H Unap&n nveupoviag oe 14 agBeveig mpiv TN én-
Mioupyia eumuAPATog aAAd kai n xpnon BwpakoowAn-
vwv o€ 15 aoBeveig eyeipel epwTRuata yia Tn UPBOAR
€VOG €EKACGTOU OTN YEVEDN EUMURMATOG, Yid To av &n-
Aadn 1o eumunua nATav pia Aoipwén KaT' eméekTacn
nveupoviag n pia Aoipwén ano pikpoia mou eionixon-
oav otnv unewKOoTIKMA KOIAGTNTA KATA TNV €i0080 TOU
owAnva. To yeyovog OTI TTOAAEG amd TIG TIVEULIOVIEG
nponynBnkav katd Aiyo xpovo (1-3 nuépeg) Twv avTi-
OTOIXWV €UTUNUATWY KAl TO YEyovog OTI oI KaAAIEp-
YEIEG TWV TPAXEIOBPOYXIKWY €KKPICEWV ATTOKAAUTITAV
KATA peyalo mooooTo piIkpoBia katd kavova Gram (-)
Kal Ta id1a e auTa Tou anopovwonkav oTa eynunua-
TIKA uypd, onuaivel 0TI APKETA eUTTURPATA Ciyoupa €-
yIvav KaTt' €enéekTacn mveupovikng Aoipwéng. AvtiBera,
evioxUel Tn cupBoAnR Twv OwpakocwARvwy oTn &n-
Mioupyia epmuniuartog 1o 0TI amod Toug 15 aobeveig pe
BwpakoowArfva mou mapouciacav eununua, ol 7 umo-
BAnGnkav oe SiacwAnvwon Tou nuIBwpakiou uTmo
OuVOnKeg ) emeiyoudeg (2 mMveupoBwpPakeg aTa mAaicia
BapoTpaluaTtog) i ayvwoTeg g€ pag (2 mveupobwpa-
Keg, 2 aiyobwpakeg kai 1 aipomnveupobwpag mou ma-
pPOXeTEUONKaV g€ €MapyIaKO VOOOKOMEIO).

Karta Tov Caplan kai ouv.? ge 31 eprufjpara ermi 29
aoBevwyv, oToug 27 €ixe yivel mponyouuevn xpnon Bw-
pakoowAnvwyv. O1 idlo1 epeuvnTeEG avagdepouv OTI
0TOoUG aoBeveig e AlIJOBWPAKA TTOU PETETEITA TTAPOU-
ogiacav euymunua Bpednke xpuoilwv oTaduUAOKOKKOG
o010 88% TWV AMOUOVWOEWY, VW 0€ aoOeveig e eumu-
nua PeTa amod mveupoBwpaka f oTeipeg e5ISPWHATIKES
umeCwkoTIKES cUAAOYEG avanTuOnkav Gram (-) MIKPO-
Bia. ZTnv idia peAeTn avadépeTal éva TEpACTIO MOCO-
OTO €EUTUNUATWY META amd oTeipeg €eSISPWHATIKES
ouAAoyeg. AvTIBeTWG epeig emi 12 agBevwy Je TETOIEG
guMAAoyeg (BAeme mivaka 1) Sev eixaue kavéva eumun-
ua.

H SucAeitoupyia Twv BwpakoowARVWY i N TEAEIA
andppagn Toug umopei va cuveBale otn dnuioupyia
eununuarog. Mpaypar and Toug 15 BwpakoowAnveg
o1 12 ducAeitoupyouoav ge Kamola xpovikn ¢aon. A-
vc1¢n'spvsm|4 0TI 01 mapdyovTeg Tou ocUBAAAouv OTn YE-
VEON METATPAUUATIKOU €UTIUNMATOS €ival n KaBuoTE-
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pnon yia TonoBeTnon BwpakoowAnva, o peyalog ai-
poBwpag ( > 500 ml), n SdiahaBoloa png&n Siadpay-
parog, n cuvutidpyxouaoda TVEUHOVIKN BAacn, To nveu-
MOVIKO QIJATWHA R AIgdTwua BwpakikoU TOIXWHATOG,
o uttoAeimodpuevog nveupoBwpag kai n ducAeiToupyia i
n andppagn Twv BwWPaKoTWANVWY TTAPOXETEUANG.

2ZXETIKA UE TO €i60G TWV UIKPOOPYAVICUWY TTOU ATTo-
HovwBnkav amd To €UTUNUATIKO UYPO, €KEIVO Tou
TTPOKAAEl evTUTIWGON €ival n peydAn avaAloyia Gram (-)
Kal n oxedov amnoucia avaepofiwv. ZTa KAAoIKd cuy-
ypdauuaTa avapépeTal 0TI avaepofiol HIKPOOPYAVIGHOI
anopovwvovTal ato 75% mepinou Twv acBevwv e e-
umunua kai 611 6to 50% Twv MEPIMTWOEWY TTOU AMo-
pOVVOVTal MIKPOPRIa auTd eival udvo avaepoBia’. Ma-
VTWS Kal oTn oeipd Tou Caplan kai ouv.?, emi 38 aro-
povwoewv ol 18 amoTteAouvTav ano Gram (-), o1 14 a-
o xpuoifovra oTapuUAOKOKKO, 01 3 armd GTPENMTOKOKKO
kai 3 uovo amd avaepopia. Tt oeipd Tou Villalba® Sev
avadéepovtal avaepoBia kal amo 18 nepImTwoelg mou
amopovwOnkav HikpoBia autda Arav: Xpuoilwv oTa-
duAokokkog o€ 7, kAeunagieAAa oe 5, E. coli oe 4,
weudopovada oge 1, evw 2 aagBeveig €ixav PIKTEG KAA-
Meépyeieg. H €€nynon mou divoupe yia Tn JIKpR ouxvo-
TnTa Unapéng avaepofiwv oToug acBeveig Pag, eKTOG
amnod TiIg SUOKOAiEg oTNV amokAAuyn Toug, €ival n mpo-
ANTITIKA Xpron mevikiAAivng oxedov o° 0Aoug Toug To-
AuTtpaupartieg aoBeveig pag. QoTdoo mpémnel va onuel-
wooupe OTI Kal ol 2 agBeveig ou eixav avaepoia oTo
€UTTUNPA Toug, eixav AdBel mponyoupEVwS MeVIKIAAIVN.

"Ooov agopd oTnv epapuocBeica Beparieia nipémel
va emonuavOel n OxXeTIKA ouvTNENTIKA AVTIMETWITION
oToug 22 anod Toug 23 acBeveic. Movo évag aoBevrig
Xp€eiacOnke va umoBANBei e pia TUTIKR XEIPOUPYIKN
emépBaon yia €Aeyxo Tng Aoipwéng. Ztn BiBAloypadia
avagepeTal OTI Evag PeEYAAog apiBuog eNMUNUATwy a-
naitei xeipoupyikn emépBacn. Kara tov Winterbauer'
oto 20-30% Twv aoBeviv pe epuninua OwpPakog, n
Bepaneia pe avTiBioTikd Kal KA€IOTH BwpakooToyia a-
noTuyxavel. £Tn oeipd Tou Villalba kai ouv.?, 6Aa Ta
€UTUApATA Tou ATav 27 anaitnoav BwpakoToun Kai
arogAoiwon. ITn ceipd Tou Caplan kai ouv.? avagé-
petal 0TI 9 and 29 aogBeveig pe eumunua umoBARONKav
oe xelpoupyikn emeuBacn. AANG KI AAAOI epeuvnTES
Tovi{ouv To poAo Tng xeipoupyikig Bepameiag' 22,
O1 aoBeveig Tng mapoloag peAETng Sev xpeiacOnkav
X€lipoupyikn eneufaon pe upia eEaipeon. O1 Adyor Ba
TIPETEI va ATAV N OTEVR MapakdoAouOnan, ol moAAaTAES
TTAPAKEVTNOEIG KAl €V avaykn xpnon moAAwv Bwpako-
owANvVwy, evw o€ pepikoUg aoBeveig xpelaoOnKe va vyi-
vel SakTuAikiy Slepelvnan Tou uTelwKOTIKOU XWPOU
Kal AUon Twv cUpdUoEWV.

H avadepopevn BvntétnTa amd 1o euminua yevika
eival peyaAn, kupaivopevn and 11-50%', wotéco u-
napyxouv Kal €SW AVTIKPOUOUEVA ATIOTEAECUATA. TN
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oeipd Tou Caplan® onpeiwdnkav emi 29 acBeviv 11
©avarol, anoé Toug omoioug ol 4 armodidovTtal 6To euTU-
nua. Xn oeipa Tou Villalba®* Sev onueIwOnKe Kavevag
Bavarog. 2TV Sk pag oeipd onueiwdnkav 4 Bavarol
ol oroiol Sev anmodoOnkav aueca ato eununua. Fia pia
e€nynon Twv SIakUPAvVOEwV auTwy oTn BvnToéTnTa €i-
val Aoyiké va Bewpnooupue 6T n €kBacon evog appw-
OTOU M€ epumunua €kT0g amd Tnv 1aTPIKA-OeameuTikn
nmapépPBaon ekapTaral kai and TNV AYUva ToU opyavi-
opoU Tou. MovoTpaupatieg aoOeveig, OXeTIKA VEo!
oTnv nAikia, uyieig kata Ta Aoind, aoBeveig mou Sev a-
naitoUv voanheia ge M.E.©., aopaAwg Ba €xouv kaAu-
Tepn TPOyvwon and moAuTpauparies acBeveig, nAiki-
WHEVOUG, PE xpoOvia VOONMATA, Kapkivo, N acBeveig
Movadwv Evrartikng Oeparieiag K.o.K.

ZuumepaocuaTtika umopei va AexOei orr:

1) H ouxvoTnTa Tou epmunuatog Bwpakog atov Bapid
TpaupaTia Tng M.E.O. eivai oxeTika pikpn aAAa oxi a-
peAnTea. 2) O Baplg TpaupaTiopdg kai eISIKOTEPA n
Bwpakikf KAKWON, 0 PNXavikog AepITPOg Kal N XpRon
BwpakoowAnvwv €ival o1 kUpiol Tpodiabeaikoi mapa-
yovteg. 3) ZToug aoBeveig pag emkparoloav Ta Gram
(-) mixkpoPia kar n BvnToTnTa ATAV IKPN. 4) EkTdg and
TN XEIPOUPYIKN apaipean ToU eUMUAUATOS, Gaivetal 6-
TI KAl ouvTNPENTIKOTEPES HEBOSOI amodidouv apioTa a-
TToTEAETUATA.
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Thoracic empyema in the multiply traumatised
patient of the Intensive Care Unit

ST. TRAGARAS

SUMMARY

Over a three-year period 23 cases of post-traumatic thoracic empyema were identified in
794 multiply traumatised patients who were treated in our Unit. Possible risk factors
were: chest trauma, mechanical ventilation, prior chest tube insertion, respiratory infec-
tion, head injury, use of corticosteroids, pulmonary aspiration and alcoholism. Twenty of
the 23 patients had positive pleural cultures and/or Gram stain. The isolated pathogens
were: Gram negative organisms in 12 patients, staphylococcus aureus in 3, Gram nega-
tive anaerobes in 2, Gram negative plus staphylococcus in 2 and Beta-streptococcus in 1
patient. All patients were treated with antibiotics and adequate drainage (thoracocente-
sis, closed tube thoracostomy). Only one patient required a pleural decortication. Four
patients died. All deaths were attributed to other causes than empyema. We concluded
that: 1) empyema following trauma was a relatively rare but not negligible complication,
2) the predominant pathogens were Gram negative and not anaerobe organisms, 3) the
mortality from empyema was zero, 4) pleural decortication should be reserved for rare

cases.

PNEUMON (1990) 2:77-81

Thoracic empyema, that is the presence of infect-
ed fluid in the pleural cavity, which is frequently real
pus, is usually considered a secondary infection re-
sulting from the spread of infection in neighbouring
structures, or more rarely the result of spread by the
blood circulation. This enzyme is usually a complica-
tion of bacterial pneumonia, subdiaphragmatic or
lung abscess, oesophageal perforation, chest
surgery or chest aspiration and finally thoracic
trauma. Pleural empyema is considered a serious in-
fection with high mortality.

Post-traumatic pleural empyema, especially after
chest trauma, has been associated with various fac-
tors such as haemothorax, the presence of thoracos-
tomy tubes, previous respiratory infection etc. In any
case there is some controversy conserning the pre-
disposing factors of pleural empyema, its microbiol-
ogy, treatment, prognosis and its frequency. Hence
we embarked upon this prospective study on multipy
traumatised patients of the Intensive Care Unit in

order to examine: 1) the frequency of empyema, 2)
the predisposing factors and bacteria responsible, 3)
the effectiveness of therapeutic methods and 4) the
significance of empyema on patients course.

Methods

We prospectively studied traumatised patients
who were admitted to the Intensive Care Unit of our
hospital over a 3 year period. We define as pleural
empyema, fluid collection in the pleural cavity, in
which: 1) bacteria were found by pleural culture or
microscopic examination and after Gram staining or,
2) bacteria were not found but the pleural fluid pH
was less than 7 and the glycose concentration less
than 40 mg/dlI".

For each patient the demographic data were re-
corded, and also his traumas, injury severity score
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(ISS) according to the Glasgow Coma Scale (GCS),
the interval between trauma and development of
empyema, morphological characteristics of empye-
ma, the bacteria responsible, the association with
various predisposing factors, treatment used, the
presence of complications and finally patient’s fate.

Results

Out of 794 traumatised patients 23 had thoracic
empyema (2.8%). Twenty one were men and 2
women. The mean age was 39.4 years (range 23-
75). Mean ISS value was 38.2. Seven patients had
GCS < 7 on admission to hospital.

Of the 23 patients, 21 had thoracic traumas (20
closed and 1 an open penetrating knife wound). As a
whole, out of 794 traumatised patients, 383 had
thoracic traumas (372 closed and 11 open wounds).
Of he above 21 patients only 4 had trauma confined
to the chest, whereas the remaining 17 had trau-
mas in other parts of the body. Eight out of 23 had
undergone laparotomy for abdominal wounds. Ten
out of 23 had head injuries and were in a coma. In
15/23 chest tubes were used to drain pneumothor-
ax or haemothorax. As a whole in the total 794 pa-
tients 276 chest tubes were used (239 for various
reasons such as pneumothorax and 37 for empyema
draining). The 239 tubes were inserted in 204 pa-
tients suffering from pneumothorax, haemo-pneu-
mothorax or reactive pleural collection (that is ste-
rile collections which were neither empyema nor
haemothorax and usually developed a few days after
the trauma (table 1).

Table 1. Reasons for chest tube drainage

Reason Patients No of chest
tubes

Heamothorax 98 119

Pneumothorax 48 62

Haemo-

pneumothorax 36 44

Sterial pleural

exudate

collection 12 14

Total 204 239

Among the 15 patients in whom chest drainage
tubes had been placed before the empyema had
developed, 6 had haemothorax, 5 pneumothorax
and 4 had haemo-pneumothorax. Among the 5
cases of pneumothorax 2 had developed during
hospitalisation as a complication of mechanical ven-
tilation, whereas in another 2 cases of pneumothor-
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ax, 2 of haemothorax and one case of haemo-
pneumothorax the drainage tubes had been placed
in another hospital prior to their admission to our
hospital. In 12 out of these 15 patients the chest
drainage tubes did not function after a certain peri-
od of time because of obstruction, whereas in the
remaining 3 patients the empyema developed with
chest tubes which functioned but not satisfactoraly.

Twenty out of 23 patients received mechanical
ventilation for a period of time (5-23 days). Eight of
these patients had pulmonary aspiration, 9 patients
received corticosteroids because of head injury, 14
patients had prior respiratory infection and 3 pa-
tients were alcoholic. Table 2 shows all possible
predisposing factors and respective number of pa-
tients.

Table 2. Possible risk factors

Risk factors Patients
Chest trauma 21
Mechanical ventilation 20
Chest tubes 15
Prior pulmonary infection 14
Head injury 10
Use of corticosteroids 9
Pulmonary aspiration 8
Alcoholism 3

Twenty of the 23 patients had positive pleural cul-
tures and/or Gram stain. The remaining 3 cases,
despite the fact that pathogens were not isolated,
were characterised as empyemas because the se-
cond criterion of the definition of empyema was ful-
filled (see above). In any case the macroscopic ap-
pearance of the fluid (puss) left no doubt as to its na-
ture. Table 3 shows all the pathogens isolated from
the 20 cases of empyema. 16 of whom had infection
from, or and from Gram (-) bacteria. Table 4 shows
analytically the Gram (-) bacteria isolated from the

Table 3. Isolated pathogens from 20 empyemas

Bacterium No of patients

Pseudomonas

Klebcella

Acinetobacter an.
Enterobacter

E. coli
Pseudomonas+staphylococcus aureus
Klebcellatanaerobes
Acinetobacter an.+anaerobes
Staphylococcus aureus
b-streptococcus

Total
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pleural fluid. The correlation of the kind of bacteria
isolated with the type of pleural damage showed no
positive results, bearing in mind that the number of
patients was too small for proper statistical analysis
(Table 5).

Table 4. Correlation between isolated pathogens and
type of pleural damage

Bacterium Haemo- Pneumo- Haemo- Total
thorax thorax pneumo-
thorax

Gram (-) 3 2 3 8
Gram (-)+

staph. aureus 1 1 - 2
Staph. aureus 1 1 1 3
Gram (-)+

anaerobes - 1 - 1
b-streptococc. 1 - - 1
Total 6 5 4 15

The mean interval between the trauma and devel-
opment of empyema was 10.5 days (range 6-21).
There were no significant differences between
these intervals in the various types of pleural dam-
age. In addition there were no differences in the in-
tervals between insertion of the drainage tubes and
the development of empyema in the 3 types of pleu-
ral damage.

Twenty one of the 23 empyemas were small or
medium size and only 2 occupied radiologically
more than half of the left or right thorax. Eighteen
cases concerned the right thorax and 5 the left. All
cases had encapsulations and multiple cavities and
this was the reason that they could not be drained
by one chest tube or one thoracocentesis even
though their radiological appearance was of free
fluid in the pleural cavity. Picture 1 shows one of
the usual empyemas in our series whereas picture 2
shows one case with obviously encapsulated em-
pyema with unusual morphology.

All patients were treated with antibiotics and ade-
quate drainage (thoracocentisis, closed tube thorac-
ostomy). Twenty two patients were treated conser-
vatively and only one patient required a pleural de-
cortication because of prolonged sepsis.

Concerning the complications, one patient deve-
loped broncho-pleural fistula which delayed the pa-
tient’s discharge from hospital and in another pa-
tient significant chest shrinkage was observed re-
spective to the damage because of a large develop-
ment of fibrous tissue, whereas a small degree of fi-
brosis remained radiologically in 8 patients.

Four out of 23 patients died and deaths were at-
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Fig. 1. Chest X-ray of one of our patients with thoracic em-
pyema.

Fig. 2. An encapsulated thoracic empyema with unusual ap-
pearance. Note the multiple bilatteral rib fractures.

tributed to causes other than empyema. In detail
one patient died of serious head injury, 2 patients
died of multiorganic failure and one patient died
months after empyema had been treated for reasons
concerning his cardiovascular system.

Discussion

Severe wounds may predispose to the develop-
ment of empyema®. In our study the frequency of
empyema was 2.89% in the entire group of injured
patients (23/794), 5.48% in the group of patients
with chest wounds (21/383) and 7.35% in the
group of patients with chest wounds in whom
drainage tubes had been placed (15/204). In a ser-
ies of 31 empyemas in multiply traumatised patients
Caplan et al® found the frequency of empyema to be
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10% in patients with chest wounds in whom chest
drainage tubes had been placed, 16% in wounded
patients generally in whom chest drainage tubes
had been, placed, 22% in patients who developed
pneumothorax as a mechanical ventilation compli-
cation and 26% in patients with sterile pleural fluid
collection after chest wounds. These frequencies
are undoubtably high but other researchers such as
Grover et al® mention similar percentages in open
chest wounds. In contrast Villalba et al* in a series
of more than 2,000 patients with haemothorax and/
or pneumothorax after open chest wounds observed
only 27 empyeams. The same researchers did not
observe empyemas in a series if 900 patients with
closed chest wounds. These results vary so greatly
that they may cause confusion as far as the exact
frequency of empyema after a wound is concerned.
To a certain degree these great differences may be
explained by the difference in wound severity of pa-
tients in the groups studied by the authors. Thus pa-
tients in Caplan’s study were high risk multiply in-
jured patiens with severe chest, head and other in-
juries and the majority of these patients needed me-
chanical ventilation. In Vilalba’s paper patients had
only chest wounds. In our series patients who deve-
loped empyema had severe injuries (mean ISS =
38.2, mechanical ventilation in 20 patients, GCS =
7 in 7 patients) and in addition the majority of the
794 patients had severe wounds (ICU patients with
mean ISS value of 29).

Apart from the severity of injuries, in patients in
whom empyema developed other predisposing fac-
tors coexisted. Table 2 shows that all patients had
more than one predisposing factor and many more
than 2 or 3. Chest wounds seem to be among the
main predisposing factors. Ogilvies, in a relatively
old study, mentioned that the presence of haemo-
thorax doubles the frequency of empyema. More re-
cent studies®>**®”® stress the role of chest wounds
in the development of pleural infection. The role of
mechanical ventilation, head injury and corticoste-
roid intake in the development of infections of the
respiratory system is obvious. Additionally it is
known that a high percentage of pulmonary aspira-
tions (25-45%) will finally be complicated by infec-
tion such as pneumonia, abscess or empyemag’10

The presence of pneumonia in 14 patients prior to
the development of empyema and the use of drain-
age tubes in 15 patients leads to queries about the
contribution of each of these factors in the devel-
opment of empyema, that is, whether empyema was
an extension of pneumonia or an infection by bacte-
ria inserted into the pleural cavity by a tube. In fact
many of these pneumonias preceded the respective

MINEYMQN Teuxog 20, Topos 3o0g, AnpiAiog-looviog 1990

empyema by some days (1-3 days) and the fact that
in empyemas culture of bronchial secretions
showed almost the same Gram (-) bacteria as those
cultured from the pleural fluid means that many
empyemas developed as an extention to preceding
pulmonary infection. On the contrary the following
factors support the contribution of chest tube inser-
tion to the development of empyema: i) among 15
patients with chest tubes who developed empyema
7 patients had undergone either emergency chest
tube insertion (2 patients with pneumonia which
developed during mechanical ventillation) or chest
tube insertion in a rural hospital (b patients). ii) All
five patients in whom staphylococcus aureus was
culture (mainly a skin bacterium) and one patient
with Beta - streptococcus had chest tubes (see table
5). iii) In 3 out of 6 of these patients chest tubes had
not been placed in out hospital.

According to Caplan et al® among 29 patients with
31 empyemas, in 27 a chest tube had previously
been used. The same researchers mention that in
patients with haemothorax who subsequently deve-
loped empyema, staphylococcus aureus was found
in 88% of cases, whereas among patients with em-
pyema after pneumothorax or sterile exudate collec-
tions in the pleural cavity Gram (-) bacteria were
found or had developed. In the same study a huge
percentage of empyemas after sterile exudate col-
lection was found. In contrast in our study among
12 patients with similar collections we found no
empyema (table 1).

Chest tube malfunction or their complete obstruc-
tion may contrubute to the development of empye-
ma. Indeed among 15 chest tubes, 12 malfuncti-
oned at some stage. Delay in insertion of chest
tubes, large haemothorax (= 500 ml), obscure rup-
ture, coexistent lung injury, pulmonary haematoma
or haematoma of chest wall, residual haemothorax
and chest tube malfunctions are mentioned as fac-
tors which may contribute to the development of
post-traumatic empyemas®.

As far as the kind of bacteria isolated from the
empyema fluid are concerned, the large percentage
of Gram (-) isolations and almost complete absence
of anaerobes was impressive despite the fact that in
the literature the opposite is upheld. Thus, anae-
robes are isolated in almost 75% of patients with
empyemas and among all isolations almost 50%
concern anaerobic isolations'. In Caplan’s series®
among 38 isolations, 18 were Gram (-) isolations,
14 staphylococcus aureus, 3 streptococcus and 3
aerobes. In Villalba’s series® there were no anae-
robes and among 18 isolations the bacteria were:
staphylococcus aureus in 7 cases, klebcella in 5, E.
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coli in 4, pseudomonas in 1, whereas 2 patients had
mixed cultures. The possible explanations we give
for the small frequency of anaerobes among our pa-
tients are first, difficulty in isolating them and se-
condly the preventive use of penicillin in almost all
of our multiply traumatised patients. However, we
must note that both patients who had anaerobes in
their empyema had previously received penicillin.
As far as treatment was concerned, the relatively
conservative treatment in 22 out of 23 patients
must be stressed. In only one patient was surgery
for pleural decortication needed. This is very unusu-
al since in the literature it is stressed that the major-
ity of empyemas require surgery. According to Win-
terbauer' in 20-30% of patients with empyema
treatment with antibiotics and closed thoracostomy
failed. In the literature pleural decortication after
chest trauma and haemothorax varies between 2
and 6%''7"°. In one study®, among 2000 patients
with heamothorax or pneumothorax after open
chest trauma, 27 empyemas required thoracotomy.
In another study2 9 out of 2 patients with empyema
underwent surgery; why then did almost all of our
patients not require surgery? The most possible ex-
planation must be the close patient follow up with
daily chest X-ray which has been established in our
Unit for all patients with chest trauma or under me-
chanical ventillation and our alertness when any
pleural fluid collection begins. Additionally, multiple
paracenteses were performed and when needed
multiple chest tubes were used, whereas in some
patients digital exploration of the pleural cavity and
the destruction of adhesions. This alertness is the
most possible explanation for the fact that the ma-
jority of our empyemas were small (they had no time
to develop). Mortality in patients with empyema is
high and varies from 11 to 50%". In Caplan’s series?
11 deaths were marked out of 29 patients of whom
4 were directly attributed to empyema. In Villalba's
series’ na deaths were noted. In our series there
were 4 deaths but none were due to empyema. How
can this variation in mortality be explained? It is log-
ical to assume that apart from the kind of treatment,
the course of a patient with empyema depends on
the patient’s own defences. Thus mono-traumatised
relatively young, otherwise healthy patients who
otherwise did not require hospitalisation in inten-
sive care units are expected to have a better prog-
nosis than multiply-traumatised patients, patients
with chronic disease, cancer or those who require
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hospitalisation in intensive care units.

Conclusions

In our series: 1) Empyema following trauma
was a relatively rare but not negligible complication.
2) The predominant pathogens were Gram (-) and
not anaerobe organisms. 3) The mortality from em-
pyema was zero. 4) Pleural decortication should be
reserved for rare cases.

REFERENCES

1. Winterbauer R.H.: Nonneoplastic pleural effusions. In:
Fishman A.P. (Ed): Pulmonary diseases and disorders.
Second edition. McCraw-Hill. New York, 1988, 2139-
2157.

2. Caplan E.S., Hoyt N.J., Rodriguez A., Cowley R.A.: E-
mpyema occuring in the multiply traumtized patient. J
Trauma 1984, 24:785-789.

3. Grover F.L, Richardson J.D., Fewel J.G.: Prophylactic
antibiotics in the treatment of panetrating chest wo-
unds: A prospective double-blind study. J Thorac car-
diovasc Surg 1977, 74:528-536.

4. Villalba M., Lucas C.E., Ledgerwood A.M., Asfaw |.:
The etiology of post -traumatic empyema and the role
of decortication. J Trauma 1979, 19:414-421.

5. Ogilvie A.G.: Final results in traumatic haemothorax:
A report of 2 30 cases. Thorax 1950, 5:116-132.

6. Graham J.M., Mattox K.L., Beall A.C.: Penetrating
trauma of the lung. J Trauma 1979, 19:665-669.

7. Mandal AK., Montano J., Thadepalli H.: Prophylactic
antibiotics and no antibiotics compared in penetrating
chest trauma. J. Trauma 1985, 25:639-643.

8. LoCurto J.J., Tischler C.D., Swan K.G., Rocko J.M.,
Blackwood J.M., Griffin C.C., LaZaro E.J., Reiner D.S.:
Tube thoracostomy and trauma-Antibiotics or not? J
Trauma 1986, 26:1067-1072.

9. Bynum L.J., Pierce A.K.: Pulmonary aspiration of ga-
stric contents. Am Rev Respir Dis 1976, 114:1129.

10. Arms R.A., Dines D.E., Tinstman T.C.. Aspiration
pneumonia. Chest 1974, 65:136.

11. Bryant L.R., Chicklo J.M., Crutcher R.: Management
of thoracic empyema. J Thoracic Cardiovasc Surg
1968, 55:850-858.

12. Collins M.P., Shuck J.M., Wachtel T.L.: Early decorti-
cation after thoracic trauma. Arch Surg 1978,
113:440-445.

13. Coon J.L., Shuck J.M.: Failure of tube thoracostomy
for post traumatic empyema: An indication for early
decortication. J Trauma 1975, 15:588-594.



» AVAOKONMNO0T)

Respiratory Muscle Fatigue

JOHN MOXHAM, NICK KOULOURIS

In recent years, there has been much research
concerned with the function of the ‘respiratory
muscle pump"'2 and it has been postulated that
respiratory muscle fatigue may underly hyperca-
pnic ventilatory failure®. The presumed importan-
ce of respiratory muscle fatigue has resulted in
considerable debate as to how it may be diagno-
sed, avoided and treated. Roussos and Macklem*
demonstrated that when normal subjects perfor-
med inspiratory resistive loading endurance was
inversely related to load and 40% of maximum
transdiaphragmatic pressure (Pdi) could be
sustained indefinitely. Further research work has
related endurance to the duration of active co-
ntraction of the inspiratory muscles (Tl) as a frac-
tion of total respiratory cycle time (T.TOT) and to
the inspiratory pressure achieved (Pl) as a propor-
tion of maximum muscle strength (Pl max)>®; a re-
lationship known as the Tension Time -Index
(TTI). This index (TI/T.TOTxPI/PlI max) has been
used to quantify the load on the inspiratory
muscles and it has been established that a TTI of
> 0.15-0.20 leads to fatigue.

Analysis of TTI serves to focus attention on two
of the three crucial factors relevant to respiratery
muscle fatigue: firstly the load on the respiratory
muscles and secondly, their capacity. However a
third component, that of the central nervous sy-
stem drive to the respiratory muscle pump, is of
crucial importance. Available data suggests that
patients with chronic obstructive pulmonary dise-
ase and ventilatory failure have respiratory drives
that are very high and probably close to sustaina-
ble maximum”®. When the load on the respiratory
system is great, demanding a high neural drive, a
critical question is whether the respiratory
muscles can respond indefinitely or whether fa-
tigue causes pump failure. Such peripheral fatig-
ue could occur due to failure of excitation at the

neuromuscular junction or muscle cell membrane
(‘High Frequency Fatigue’) or due to impaired ex-
citation - contraction coupling (Low Frequency Fa-
tigue)®'%. High frequency fatigue and Low freq-
uency fatigue can be demonstrated experimental-
ly in human skeletal muscle and in particular low
frequency fatigue has been demonstrated in the
sternomastoid muscle'’. and diaphragm'® fol-
lowing inspiratory loading to exhaustion. Howev-
er, few observations of overt peripheral fatigue h-
ave been made in patients with ventilatory fail-
ure. In part this may be due to the technical dif-
ficulties of studying ill patients with complex te-
chniques but a more likely explanation is that ce-
ntral nervous system output is not sustained at a
level sufficient to cause high frequency fatigue®'®
and consequent rapid force loss. Similarly it is
unlikely that peripheral muscle is driven sufficie-
ntly hard to produce overt and potentially dama-
ging low frequency fatigue. What is more likely is
that reflex reduction of central drive serves to av-
oid peripheral fatigue, thereby optimizing force
generation and minimizing force loss although th-
is optimizing of respiratory muscle contracility
may not be sufficient to avoid hypercapnic venti-
latory failure.

During high load contractions, before the deve-
lopment of High frequency or Low frequency fa-
tigue, metabolic changes occur within muscle.
There are alterations in membrane function as
well as central nervous system adaptation to pe-
ripheral events. These physiological changes re-
flect the large load being sustained by the muscle
rather than that the muscle is, as yet, fatigued.
The Maximum Relaxation Rate (MRR) of the re-
spiratory muscles (best measured from oesopha-
geal or transdiaphragmatic pressure during a
sniff manoeuver)'* 7'° and the respiratory muscle
EMG signal (the EMG power spectrum or ‘High/-
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Low ratio’) both alter in advance of force fail-
ure. The slowing of MRR and fall in EMG High/-
Low ratio are indicators of high loads that can not
be sustained indefinitely. It had been thought that
EMG changes, as an indication of potential fatig-
ue, would be useful for the study of respiratory
muscle fatigue in pctients with ventilatory failure-
?” but few data have been obtained and the tech-
nique appears to be unsuitable for clinical use.
Similarly it has proven difficult to investigate
MRR changes in patients with respiratory failure.
Thus, despite a decade of great activity, the i-
mportance of respiratory muscle fatigue remains
unknown. In part this reflects the fact that overt
contractile abnormalities are unlikely to occur
due to CNS adaptation to respiratory muscle loa-
ding, and that techniques aimed at detecting such
changes are inappropriate. Unfortunately, the po-
tentially more oppropriate techniques directed at
the early physiological changes that occur in
stressed skeletal muscle (changes in EMG and
MRR) have also proved difficult to apply to the
clinical situation.

It may now be helpful to cease to focus on re-
spiratory muscle ‘fatigue’, as a discreet entity,
and more helpful to think in terms of the physio-
logical changes that occur in muscle and in the
control of breathing when the ventilatory pump is
subjected to large loads. It is quite possible that
the slowing of MRR may yet yield valuable infor-
mation in the clinical setting. Meanwhile much
can be learned from the breathing strategies ado-
pted by patients who are forced to cope with large
loads imposed by disease. The observation of To-
bin et al'® is that in patient failing to wean from
mechanice!, ventilation the respiratory pattern is
of rapid shallow breathing. This pattern of breath-
ing minimizes the work of breathing and moves
the patient out of the respiratory muscle ‘fati-
guing zo,ne'6 in terms of TTI, albeit at the cost of
hypercapnia and failure to wean. The observation
of Tobin et al supports the hypothesis that the
CNS will not drive peripheral muscle into overt fa-
tigue. It is of interest that the patients failing to
wean adopted rapid shallow breathing patterns
as soon as mechanical ventilation was disconti-
nued, thus immediately opting for a non fatiguing
ventilatory strategy, even at the cost of weaning
failure.

Despite the lack of good patient data, it has be-
en postulated for 10 years that overt respiratory
muscle fatigue could be an important aspect of
ventilatory failure in many patients and it has be-
en proposed that such patients could benefit from
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respiratory muscle rest'®°. Long term domiciliary

nocturnal assisted ventilation can improve respi-
ratory failure in patients with restrictive chest
wall disorders®’, but the extent to which this is
due to reversal of fatigue is speculative. Indeed,
given the probable adaptive response of central
drive to peripheral loading, and therefore the like-
lihood that overt peripheral fatigue does not deve-
lop, it is difficult to envisage improvement in peri-
pheral muscle contractility as a direct result of
rest.

There has been much discussion of the value of
drug therapy in the management of respiratory
muscles. Initial reports suggested substantial i-
mprovement of respiratory muscle force genera-
ion®**® but subsequent studies have not confir-
med this'**®. Furthermore it is not certain that a
drug inotropic for the respiratory muscles would
be beneficial to patients if muscle energy con-
sumption was increased. There is data to suggest
that aminophylline increases energy substrate
utilization thereby making muscle more fatigua-
ble®®. Similar uncertainties apply to the use of
central respiratory stimulants. Many patients are
distressed by respiratory stimulants and report
that they are being made to breath excessively. If
respiratory stimulants were able to overcome fe-
edback reduction of central drive that normally
occurs with large loads the respiratory muscles
could be driven into overt fatigue thereby intensi-
fying ventilatory failure.

Until the precise importance of respiratory
muscle fatigue in ventilatory failure is establish-
ed, the best practical strategy is to carefully as-
sess the clinical situation of each patient and to
do all that is possible to minimize the load on the
respiratory muscle pump; maximize pump capaci-
ty;, and optimize respiratory drive. These three
factors are equally vital; they are interrelated; and
any concept of ‘fatigue’ must involve all of them.
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Konmwon Twv avanveuoTikwv puvwv

JOHN MOXHAM, NIKOAAOZ KOYAOYPHZ

Ta TeheuTaia xpdvia, mpayuaronololvTal TTOAAES
€PEUVNTIKEG peNETeg TOu acdopouv T AeiToupyia
TNG «QVATIVEUOTIKAG MUiKAG avTAiag»'? kai éxer mpo-
TaBei N UOBeaN MWG N «KOTWOT» TWV AVATIVEUOTI-
KWV puwv eivar mBavi aitia umepkanvikng (TUTou
Il) avamnveuoTikig avermrapkeiag®. H urmoTIBEépevn an-
Hacia Tng KOMWANG TWV AVanveuoTIKWY MUWY odn-
Y€i o€ onuavTikn Silapdxn yia 1o mwg prmopei va dia-
yvwaoBei, amodeuxBei kai BepameuBei.

O1 Roussos kai Macklem®, &éSeiZav Twg g€ ¢u-
O10AOYIKG ATOHA TTOU EICEMVEQV WECW OTEVWHEVWV
owAnvwv (resistive load) n avroxn (endurance) Twv
QVamvVeUOTIKWY HUWV ATav avTioTpddws avdaioyn
Me To «popTio» kal 0TI 40% Tng peyiaTng Siadpay-
paTikig mieong (Pdi) ATav Suvartov va avantUicoeTai
€’ aopiaTov. "AANEG EPEUVNTIKEG HENETEG CUOXETI-
oav TNV avtoxn TwWV QVATIVEUOTIKWY HUWVY HE TN
Si1dpkeia Tng evepyol oUOTIAONG TWV EICTIVEUCTIKWY
dHuwv (Tl) oav kKAaopa tng Sidpkeiag dAou Tou ava-
mveuoTikou kUkAou (T.TOT) pe Tnv avantucoduevn
mieon (Pl) oav kAdoua tTng peyiotng mieang (Plmax)-

® kai auth n oxéon eival yvwoTn wg Aeiktng Ta-
ong-Xpovou. O &eiktng (TI/T. TOTxPl/Plmax)
XPNOIUOTIGIRBNKE yia va TeEPIYPAYEl TIOCOTIKA «TO
dopTio» TO Omoio UPIOTAVTAI OI EICTIVEUCTIKOI HUEG
ka1 karadeixOnke Mwg Tipég Tou ATX > 0.15-0.20
TOUg 06NyoUV g€ KOTTWON.

H avaAuon tou ATX emikevrplvel TV mpogoxn
oe U0 amd Toug TPEIG KUPIOUG MapdyovTeg Tou
OuoxeTiCovTal pe TNV KOMWGON TWV AVATIVEUSTIKWY
HUWV" TIPWTOV TO «(hOPTIO» €M TWV AVATIVEUCTIKWY
MUWV kal &eUTepov TNV IKAVOTNTA TOUG va Tapd-
youv Taon. “Evag tpitog mapdyovtag autdg Tng w-
Bnong.{drive) Tng avanveuoTikhg pUIKAG avTAiag a-
MO TO KEVTPIKO VEUPIKO ouoTnUa €ival Kpioigou
omoudardTnTag.

Yrdpxouv eveifeig mwg aoBeveic pe xpovia amo-
GPAKTIK VOOO TWV TIVEUHOVWY KAl AVATIVEUOTIKR
avenapkela €xouv uwnAo Babud avamveuoTiKAS W-

Bnaong (drive) mou mBava pravel Tov péyioto’ S, " O-
Tav T0 «hOPTio» OTO AVATIVEUCTIKO cUaTnua eivai
Meyalo kar amaitei uwnAd Babuod veupikng SpaoTn-
pPIOTNTAG, €va KPITIMO €pwTnUa eival edv ol ava-
TIVEUOTIKOI pUEg eival SuvaTov va avrarokpivovTal
€T’ ATEIPOV 1| €V KOTIWON AUTWYV TTPOEevel avendap-
Kela TNg avtAiag. AUuTR n TTEPIGEPIKN KOTIWON UTTOPEI
va ogeileTal o€ avemdpkela evepyomoinong Tng
VEUPOUUIKAG ouvayng Kail TNG KUTTAPIKAG HEPBPA-
VNG TNG puikng ivag (Kotnon YwnAng Zuxvotnrag), i
g€ KAaTtapynon Tou pnxaviopoU epebiguds - cuoma-
on (Kénwon XaunAng Suxvornrag)'C. «Komwon Y-
WwnAng kai XapnAng ZuxvotnTtag» amodeikvUeTal
TMEIPAPATIKA O€ OKEAETIKO JU avOpwriou Kai eIsikd,
«KOTIWON XAapnAng ouxvoTnTag» éxel anodeixBei oTo
oTepvokAeiSopaoToedn' kai o SlappaypaTikd pu
duoioloyikwy ATOPWY HETA Ao «POPTION» AUTWV
TWV HUWV pEXP! eEavTAnoewv. AvTiBeta Aiyeg mepi-
nTwoelg aAnBoUg mepIPePIKAG KOTIWONG EXOUV ArTo-
SeixBei o€ aoBeveig pe avamveuaTikR avemndpkeid.
Mépog Tou yeyovoTog auToU odeiAeTal OTIG TEXVIKES
SUOKOAieg TIOU avakUTTouv OTav peAeToUvTal a-
00eveig pe MOAUTIAOKEG TEXVIKEG, evid AAAN pia mi-
Bavn e€nynon eival mwg n €€060¢ TWV NAEKTPIKWV
HNVUPATWY TTPOG TOUG UG ATO TO KEVTPIKO VEUPIKO
guoTnua Sev S1aTNPEiITAl € APKETA UWNAS emimedo
woTe va mpokAnBei «Komwaon YwnAng Zuxvotnrag-
»13 Me emakoAouBo TNV Taxeia anmwAeia PuikAg TA-
ons. Qaiverar 6nAadn amiBavo &vag mepipepIKOG
MUG va evepyoTToleiTal o€ TOOO peyalo BaBuod woTe
va mipogeveital aAndng komwaon kai 18iwg n duvnTikd
KaTaoTpodIkr «kOMWon XAUNARS GuXVOTNTAS.
Eivai iowg mo mBavé va ocupBaivel avravakAa-
OTIKN PEIWON TNG EVEPYOTIOINGNG TWV HUWV €K ME-
poug Tou KNZ woTe va anodeuxBei mepidepikn ko-
nwan, dnAadn emiyeipeitar Siatipnaon Tng mapayw-
VNG Kal eAayIoTOToINON TNG AMWAEIAg HUIKAS TACNS,
av kar S1eUKOAUVOVTAG TOUG HUG KAT' auTov Tov TPO-
no, dev eivar mavta duvartov va amnodeuxBei n u-
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TIEPKATIVIKI AVATIVEUOTIKI OVETAPKEIQ.

Katd Tn Si1apkeia cuoTIACEWY TOU EXOUV TIPO-
kAnBei and peyalo «popTio, TPIV amd TNV AvVATTU-
£ YwnAng i XapnAig ouxvoTnTag KOmwong oup-
Baivouv peTaBOAIKES aAAayEG €vTOg TWV HUWV.
TupBaivouv emiong peTaBoAég oTn AerToupyia Tng
KUTTAPIKAG MEPBPAVNG KABWG Kal TTPOCAPHOTTIKES
(adaptation) aA\ayég oto KNX oav amavinon oTig
MepIdePIKEG PeTaBOAES. AUTEG 01 PUTIOAOYIKEG HE-
TaBOAES avTavakAOUV TO YEYOVOG OTI O HUEG KaAou-
vTal va avTeEouv éva peyalo «dopTio» kal Ox1 0TI é-
xouv $Bdacel Ta 6pia Tng KOTWaonNS.

O MéyioTog BaBuog Xardoews (Maximum Rela-
xation Rate) Twv avamveuoTIKWV Huwv (peTpaTal
kaAUTepa amod Tnv oicodayeio N SiadiadppayuarTiki
mieon katd Tn S1ApKela evog sniff)'* 7' ka1 ano Ta
nAekTpopuoypadikd onuara (To nAekTpopuoypadi-
KO paopa 1ox00g ) 0 UYPNAGG/XaunAog Adyog nAe-
KTPIKWY 6uvc1u||<d)v)4’5’17 petaBaAAovTai TTpIV akOn
napatnendei anwAeia puikig Tdong. H peiwon Tou
MPX kai Tou nAekTpopuoypadikol uynAou/ Xaun-
AoU Adyou Suvapikwy eivar eveigelg uynAwyv «pop-
Tiwv», Ta omoia o pUg Sev eival SuvaTov va ugioTa-
vTal en’ dneipov. Eixe mpotaBei mwg o1 NAeKTPO-
pUOYPadIKES peTaRoAEG oav SeikTng eival Suvatov
va amofei XpAOINOG OTN MEAETN TNG AVATIVEUOTIKNG
HUIKAG KOTWaNG 0€ aoBeveig e avamnveuoTIK ave-
rrc'prelcx17 aAAd Alya SeSopéeva umriapxouv Kai n Te-
XVIKR auTn daivetal mwg Sev eival Xpnoiun KAIVIKG.

Mapdpoia Exel yivel avTIANTITO Twg eival SUOKOAO
va pehetnBouv ol peTaBoAég Tou MPX oe maoxovTeg
am6 avaTnveuoTIKA AVETIAPKEIA. 2€ CUMTTEPACHA TTA-
POAO TO TTEPACHA HIag SEKAETIAG, YEPATNG amd €peU-
VNTIKEG LEAETES, N ONPaAcia TNG KOTTWONG TWV avd-
TIVEUGTIKWY MUWV TIApapével adieukpiviotn. AuTo
odeiAeTal PEPIKWIG OTO YEYOVOG TTwG TOBapég avw-
paAieg 0Tn CUGTAATIKOTATA TWV HUWV eival amibavo
va oupBoUv Adyw Tng puduiaTikng dpaong Tou KN
€M TWV avaTVEUOTIKWV HUWV 0Tav auToi «popTifo-
VTal» KAl JEPIKWG OTO OTI Ol TEXVIKEG O1 OTTOIEG XPNO1-
poroloUvTal yid TNV aviXVeuaon auTwv Twv petapo-
AGv eival akatdAAnAeg. ATuxwg, ol KaTaAANAOGTEPEG
TEXVIKEG, 01 0TI uTmopo UV va XpnaoigomomBouy yia
TNV avixveuon TpWipwy duaioloyikwv n madogu-
oloAoyikwy peTaBoAwv mou cupBaivouv ¢ éva é-
vTova AeIToupyoUvTa OKEAETIKO MU (peTaBoAég oTo
EMT ka1 EPX), emiong ¢paivetal SUokoAo va epappo-
oBoUv oTnV KAIVIKR TTPAgN.

Edekng Ba mpémel va OTAPATOOUME TNV ETTIKE-
VTPWGON OTNV «KOTIWON» TWV AVATIVEUOSTIKWY HUWV
oav va TTpOKeITal yia pia §exwpiaTh ovroTnTa, yiaTi
cival iowg Mo BeTIKO va OKENMTOPATTE TIG GUGIOAOYI-
k&g 1) TaBopuaioAoyikEg peTaBOAEG Tou cupBaivouv
HECA 0TOUG pUG Kai To puBpIaTIKG poho Tou KNI 6-
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Tav n avamnveuoTikn avTAia urtoBAAAeTal oe peydAn
mpoomdbela. PaiveTtal UG TOV OPO AUTO TTWG N HEi-
won Tou MeyioTou PuBpou XaAaong (MPX) pmopei
akopn va anodwael XPRoIUeg KAIVIKEG TTANpodopieg.
MapdaAAnAa TOAAES yVWIOEIG ATTOKTWVTAI HEAETWVTAG
TIC QVATVEUOTIKEG OTPATNYIKES TTOU 01 aoBeveig eival
uTToxpewpévol va avanTugouv dTav mMAoXouv amo
Bapid avamveuaTikd voonuara.’

Eival onuavTiki n mapartnipnon Tou Tobin kal gu-
vep\(chu'uv18 nwg aoBeveig mou adivatouv va amoya-
AakTIoB0oUV amé Tov avarnveuoTnPa uloBeToUv €idog
avanvong, TIoU XapakTnpifeTal amod Taxeies Kkai emmo-
AQleg avamnveuoTIKEG KIVIOElG. AuTog 0 TUTOG ava-
TVor|g eAayIOTOTIOIEI TO €PYO TNG AVATTVONG KAl HETA-
Kivel Tov acBevn €€w amo Tn «fwvn Tng KOTIWONG»® 6-
ogov adopd Tov ATX pe KOOTOG OPWG TNV avamnTugn
urepkamviag kai Tnv aduvapia amoyaAakTiopou amo
Tov avanveuoTApa. H mapatipnon auth Tou Tobin
KAl CUVEPYATWV UTIOoTNPIgel TV unebeon Twg TO
KNZ moTté Sev Ba odnynoel Toug mepidepIKoUg HUES
o€ kataaTaon aAnBolg komwong. Eivar evdiadépov
TO yeyovog OTI o1 agBeveig mou aduvartouv va aro-
XwPIoTOUV TOV avATIVEUOTRPO UIOBETOUV aPECWS
ToV yphyopo emmoAaio TUTo avanvorjs HoAig Siako-
mei N unxavikn avarvor), SnAadn apecws avanTuo-
gouV OTPATNYIKN, N omoia armodeUyel TNV KOTIWAN HE
KOOTOG adSuvapia avanvorg xwpig NXavikn utiooTn-
pIgN.

MapdAn TNV EAeIYn TEICTIKWY TEIPAUATIKWY O€-
Sopevwy o€ acBeveig Ta TeAeuTaia 10 xpovia éxel u-
moTeBei WG N AvanveuoTIKRA PUIKR KOTTwan eival on-
HAVTIKOS TTapAywy gTnV avanTuén avanveuoTIKAG a-
VETTApKeIag Kal Exel TTPpoTaBei Mwg TETOI0I a0BEVEig
Ba wpeAoVTO €AV OI AVATIVEUCTIKOI TOUG HUG €TiBO-
VTO O€ npepia19‘2°. Makpoxpovia pnxavikn umoBor-
8non TnNg avamvorg, Katd TIG VUKTEPIVES wpeg, eival
SuvaTdv va BeATiwvel acbeveig TACYKOVTEG Ao TTe-
PIOPIOTIKES SIATAPAXES TOU BwPAKIKOU TOIXWHATOG-
2! 1 dnown dpwg OTI TO YEYOVOg auTo odeileTal o€
eZAAeIyn TNG HUIKAG KOTIWONG €ival TeEAeiws BewpnTi-
KR Tpog To Tapov. MpaypaTikd dobeiong Tng moa-
VIS TTPOCAPHOCTIKAG ArMAvTnong ek uépoug Tou KNZ
o€ TepIdheEPIKR «POPTION» Kal Adpa Tng méavoTnTag
va pn propei va epdavioBei aAnbng komwaon, €ival
SUOKOAO va SeXTOUHE TIWG N OUGTAATIKOTNTA TWV
pHUWV Ba BeATIwOei ocav amoTEAeGpa Tou OTI EXOUV
TeBel g€ npeyia.

MoAA&g oulnThoeig Exouv SieEaxOei OXeTIKA e TNV
afia TNg GAPUAKEUTIKNAG AVTILETWITIONG Trg ava-
TIVEUGTIKAG HUIKAG KOTIwong. Mepika dpappaka, €idi-
KA n apivopuAAivn, éxel AexBei mwg mapowaialouv
BeTIKM IVOTPOTIO SpACT OTOUG AVATIVEUTTIKOUG HUES.
O1 apyikeg peAéTeg avadépouv onuavTikn BeAtiwon
TNG CUGTAATIKOTATAG TWV puu'uvzz’zs, AAAEg duWG peE-
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TayevéoTepeg Sev emBeBaiwvouv TIG apyIkég TTapa-
eRoeic**?®. Em’ autou Sev eivai BeBalo Twg éva
dapuako pe BeTikn 1voTpOTIO Spdaon eivar wheAIPo
o€ aoBeveig av augdvel Tnv katavaAwaon evepyeiag
amo ToUg HUG Kal UTTApXouv SeSopéva TTOU UTTOOTN-
piouv TNV amown mwg n aupivodurAivn auaver Tnv
KaTavaAwaon evepyeiag, emTaxUvovTag Pe autd Tov
TPOTIO TNV €MEAEUOT; TS KOTIWONC®. Mpouoiwg aBe-
BaidTnTa emikpaTei-60ov apopd Tn xpRon Twv Sie-
vepTikwy Tou KN2 ouadiwv. MoAAoi acgBeveig, Adyw
NS Spdong auTwy Twv GapuAKwY, auavouv To ép-
YO TNG avarmvong Toug. Eav auTég o1 ouaieg eival 1ka-
VEG va TTAPAKAUTITOUV TNV QvTavAKAQOTIKR pPeiwon
Twv evioAwv Tou KNX mpog Toug pug, pnxaviopou
mou Aapfavel xwpa oTav uwnAd «gpopTia» TiBevTai
€M TWV PUwyv, TOTE ol pug Ba odnyouvTo e aAndn
KOTTWON PE CUVETEID TNV emMSEiVWON TNG avaTVeu-
OTIKNAG AVETAPKEIAG.

Méxpig 6Tou SieukpivioBei n akpiBfg onuacia Tng
QVATIVEUOTIKAG HUIKAG KOTTWONG TNV €UGAVION TNG
AVATIVEUOTIKNG AVETTAPKEIAS, KAAUTEPN TIPAKTIKNA €i-
vai n TIPOCEKTIKN eKTiNON KABe aoBevoug, n ehayi-
gToToinan «Twv GopTiwv» Ta oroia ol pug kKaAoUvTal
va pépouv, N aUENON TNG «IKAVOTNTAG» TNG AVATIVEU-
OTIKAG avTAiag kai n puBuion TnNg SpacTnPIdTNTAS
Tou KNX. AuToi o1 Tpeig TeAeuTaiol mapayovTeg eivai
e€ioou CwTikoi kal aAAnAocuaxeTilovTal kal KAOe Ev-
voIa «KOTIWONG» TIPEMEl va TepIAapBaver kai Toug
TPEIG.
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EVOLaQPEPOUOEG MEPLIITWOELC

case reports

Aiaxurtn mveuuovomaBeia ue unmewkoTikn BAafn

K. TOYPFTOYAIANHE, . TOYTOYAAKHE, X. EMYPOMOYAOZ, M. ZQTHPOMOYAOQY,
B. TIAKPAKAIAHE, A. MAMATIANNHEZ, X. MEAIZZHNOX

Tuvaika 50 xpovwyv, 1SiwTikn utadAAnAog
loTopiko

Artia eicodou: Mapoiuopuikn duomvoia, mabolo-
VIKR akTivoypadia Bwpakog (Eikova 3a, 3B).

lMapouoa vooog: Mpo SekaeTiag o TpoeyxXelipnTI-
KO aKTIVOAOYIKO €Aeyxo OSiamoTwBnke kataAnwn
NG ApIoTePRS TTAeupodiaPppayuaTikng ywviag Pe a-
gadomoinon Tou nuidiadpayuatog (Eikéva 1a, 1B8).
H aogBevng dev avedepe cuunTwpaTa amd To aAvd-
TIVEUOTIKO oUoTnua mapd tnv otadiakn emdeivwon
TNG AKTIVOAOYIKNAG €IKOVAg, PEXP! Tou mpo SIeTiag
mapouciace SUCTVoIa KAl TAEUPITIKA GUAAoyn api-
oTepd (Eikdva 2). "EAaBe TpimAnR avTiduuartikn a-
ywyn (looviadién, Pidaumikivn, EBapmouTdAn) yia -
&1 pnves. 2To S1A0TNUA QUTO TTAPOUCIACTE KAIVIKN
BeAtiwon. And etoug mapouacialel emdeivwon TNG
AKTIVOAOYIKAG €IKOVAG Kal emeicddia MapoiUTIKNG
duomvolag mou urmoXwpeouv e TN XOpnynon KopTi- Eikova 1a.
Koeldwv Kal Koivig avTiBiwong.

ATouIKO avauvnoTiko: AUo QUCIOAOYIKOI TOKETOI.
Mpo mevTaetiag umokedaAikd KATaypa apioTepoU
pnplaiou yia To omoio po SieTiag €yive oAIKn ap-
BpomAacTikn.

2uvnBeies kai Tpomoi {wris: Movipog karoikog A-
Onvwv. Aev kanviel Ta dUo TeAeuTaia xpovia. Ka-
nviotpia 30 aiyapeTwy nuepnoiwg yia 20 xpovia (30
TTaKETA/ €TN).

duoikn EgeETaon

"ATolO apTIMEAEG Pe TARPN Cuveidnan o€ KaAn
vevikn katdoTtaon. Avarnvoeg 16/Aentd, odUEelg
75/Aentd kai apt. mieon 120/75 mm Hg.

MveupovoAoyikdé Tunua Aiayvwortikou kai Oepa-
meutikou Kévtpou «YTEIA».

New. Kngioiag kai EpuBpou Staupou 4 — Mapou-
o1, ABrjva, TnA. 68.67.432, 68.27.940 Eikova 1B.
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Eikova 2.

AvanveuoTiko: Avanvor] puBpikr. Owpakag oup-
METPIKOG pe umoAeimopevn €kntuén nuIBwpakiwv
auow. YmapBAUTnTa, HEiwon pwvnTIKWY SOVATEWV
Kal peiwon Tou avanveuaTikoU wiBupiopyatog oTnv
apioTepn Bacn. Aentoi un pouoikoi oTig BAgelg, I-
Siwg aplaTepd.

KukAogopiko: Epuyuog pubuikog. Akpdaon kap-
81a¢ xwpig maBoAoyikd eupruara.

Menriko: KolAia paAakn, eurieoTn, avwduvn. "H-
map kar onAnvag dev wnhagwvral. Evrepikoi fxol
duaoioAoyikoi.

Nepdadéveg Sev ynAadwvral.

EAAGTWON TNg puikns palag Twv KATw AKpwv.

Aoida cuoTiuaTta xwpig maBoAoyikd eupAuaTa.

EpyaoTnpiaka eupiuara

. aipatog: Ht 35%, HB 12 gr/%, Aeuka: 9300
kkX (MoA. 47%, Aey. 31%, peyaAa povokUTTapa
32%), aiporretahia: 253000 kky, TKE: 53 pp tnv 1
wpa.

levikA oUpwv: xwpis mabBoAoyikd eupnuaTa.

Oupia: 35 mg%, oakxapo: 74 mg%, kpeaTivivn:
0.7 mg%, aAkaAikn pwodaraon: 8 pov., SGOT: 23
U/L, SGPT: 33 U/L, yaAakrtikn &eldpoyevaan:
290 U/L, yGT: 18 U/L, xoAepuBpivn oAiki: 0.43
mg%, xpovog mpoBpouBivng: 11/11.2 sec, KaAio:
4.1 meq/L, Natpio: 141 meq/L, Ra Test: (+), CRP:
(+4), IgA: 1 gr/L, IgG: 5.6 gr/L, IgM: 5 gr/L, Ma-
ntoux (2 povadeg PPD RT 23): apvnTikA.

HAekTpokapdioypddpnua xwpig maboAoyikd eupn-
para.

Aépia aipartog e ouvOnKeg €IOTIVORG aTuoodai-
pikoU aepa: PO2 47 mm HG, PCO2 32 mm HG, pH
7.47.

TINEYMQN Teuxos 20, Touog 3og, Anpiiiog-louviog 1990

Eikova 3a.

Eikova 3.

2mpoperpnon: FVC 1.73/3.3.6 L, FEV,
1.44/255 L, FEVy 1% 83%/75%, MMFR
2.12/2.9 L/min.

AkTIvoAoyikd eupnuata and To Owpaka

Eikova 1a, 1B (OmoBompoobia kai mAdyia akTivo-
ypagia Bwpaka): Avopoloyevig okiaon katahappa-
vouaa Tnv apiaTepn mAeupodiappaypaTikn ywvia.

Eikéva 2 (OmoBorpoobia aktivoypadia Bwpaka):
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Avopoloyevig okiaon oTo &€fid0 PECO Kal KATW
nveupoviko medio, diapeoou TUTou. KaraAnyn api-
oTepng mMAeupodiabpayuaTikng ywviag, méavn ure-
CwkoTIKA ouAAoyn.

Eikova 3a, 3B (OmoBorpoobia kai mAdyia akri-
voypagia Bwpaka). AiaxuTtn okiaon pIKToU TOTIOU
(Slapecou kai kuweAiSikol) oTa pETA Kal KATW
mveupovika media 16iwg Tou de€lol mveupova. Karta-
Anwn apioTepoUl MAeupodiadpaypaTikoU Xwpou.

Aiadopikn Siayvwon

1. EpuBnuatwéng Aukog, Peuparoeidbig apBpiTi-
éa.
Yrrép: mAeupITIK cuAAoyn).
Kara: kAivikn eikova.

2. BpoyxokuweAiSiko veomAaaua mvelduova.
Yrmép: n KAIVIKR Kal akTIVOAOYIKI TopeEia.
Kara: n unotpomalouca mAeupITIK GUAAoyA.

3. loTiokOTTWON X.
Yrép: kAIvikn elkova.
Kara: ouvnBng karavoun tTng vooou oTa Avw
Tiveupovika media.

4. dupaTtiwon.
Kara: apvnrikn Mantoux, apvnTikég e€eTdoelg
TTUEAWYV, JAKPA TTOpEia.

5. MuknTiagelg.
Kara: yewypadikn katavoun xwpig ékBeon, pa-
KPd KAIVIKR TTOpEiaq.

6. [Siomabng nveupovikn ivwon.
Kara: «Aivik €ikova kal mopeia Tng vOooou,
TTA€UPITIKR GUAAOVA.

7. AeutepomaBrg mveupovikn ivwaon.
Kara: xwpig €xBeon, mAeupiTiky cuAloyn.

8. Népdwpa kai Aeuxaipia.
Kara: kAiviki mopeia, aiparoAoyikn eikdva.

9. MertaoTaTiki veomAdopara.
Kard: n uakpd mopeia.

10. Aeudayyeiopuopdrwaon.
Yrép: n akTIVOAOYIKN €IKOvA.
Kard: n nAikia, n éiaxutn mveupovornddela pe
MIKPO OYKO TveUova.
11. KuoTikn ivwon.

Kara: n nAikia.

MpoTteivopevol SiayvwoTiKoi X€EIPIGUOI

1. AmAR kal kaAAIEpyeia MTUEAWY yia JUKOBAKTN-
pidio pupaTiwong: apvnTIKES.

2. KutTtapoAoyikeg MTUEAWYV: apVNTIKEG.

3. Bpoyxookdonnon kai SiaBpoyxikn Biowia dev é-
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yivav Adyw Tng umo&aipiag.

4. AZovikn Topoypadia Bwpakog: Bpoyyornveupuo-
vikoU TUTIOU AAAoIwgoelg o€ audOTEPA TA TIVEU-
povika media. MAeupiTikiy cuAroyn Se€id, Aep-
dadéveg 0TO PECOBWPAKIO KAl TNV APIOTEPR
TIVEURIOVIKN TTUAN.

5. Afovikn Topoypadia koiAiag: ImAnvoueyahia,
oupmayng SIOYKwWOn ToU apioTEPOU €emmvedpl-
Siou.

6. loToAoyikn €&eTaon Biowiag mveUuovog.

H acBevng umeBAnOn ce avoikTr Biowia mvedpovog
KATOMIV HIKPNAG apIoTEPNG BWPAKOTOUNS Kal €AR-
®Onoav 10ToTEPayiISIA TveUpovog umelwkOTOS Kal
Aepdadéevag. H peteyxelpntikn mopeia ATAvV IKAVO-
TTOINTIKA.

TeAikn diayvwon

H 1o0ToAoyIkR €§eTaon oAwv Twv SdelypdaTwy edeife
Si1axuTto Non - Hodgkin Aéudpwpa amd pikpd kar peyd-
Aa kUTTapa pe evroun evéidueang kakonBelag.

AxoAoUBwg eyive ooTeopueAIkn Blowia mou €Seife
o¢wdén SIRBnon Tou pueAoU amd WPIPA PIKPA Aep-
dokUTTapa. H afoviki Topoypagia eykepdAou Sev
eixe maBoAoyikd eupnuaTa kar gTo ommvenpoypadn-
pa ooTwv mapaTtnpninke au&nuévn KATakpAaTnon
padiodpapudkou oTd MPOCOIa TUAKATA TR TIEUTITNS
Kal €KTNG MA€UPAG apIoTEPA Kal PIKPR €0Tia 0To S€-
£10 peTwmaio ooToUv.

ZulnTnon

Mapoucialerar yuvaika pe evéoBwpPakikég evro-
mioeig Non - Hodgkin Aepdwpartog. AcuviBioTa eu-
pPAMATA ATAV N PAKPA KAIVIK TIOpEia UTTOTPOTTIA-
Couoag uteCWKOTIKAG TUAAOYNS Kal emM&eIvoUpeVng
akTIvoAoyikd S1axuTng mveupovondadeiag. Karda tnyv &-
vapén Tng vooou eixe cuoTaBei SiaBpoyxikn Blowia
Tnv omoia n acBevng Sev SexOnke. ApydTepa n emi-
Seivwon TNG KATAOTACEWS TNV €kave aduvarn. Zta
mpwTa Xpovia Tng acBéveiag n umotpomdalouca
mAeupITIKR oUAAoyn BewpnBnke evdeign dupariw-
ong Xwpig avramnokpion otnv aywyn. H pakpa mo-
peia amopdkpuve TNV Siadopikn SlayvwaTIK anod Ta
kakonBén veonAdopara. H avoikTh Blowia Bewpndn-
ke NEBOSOG ekAoyng yia T Awn uAikou amd To ma-
peyxupa kai Tov utewkoTa.

O1 evBoBwpakikeg evromioeig Non - Hodgkin Aep-
dwpaTog €ival gmavieg, uovo oto 4% Twv Maoxo-
VTWV Kal anoTeAoUV HEPOG YEVIKEUUEVNS vOoou. H
mpwTomabng evéobBwpakikn vooog mpooBdalAel ou-
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XvOTeEpa To pedoBwpdkio ato 80% Twv agBevwy Kai
onavidtepa To mapeyxupa ato 10% kai Tov umewko-
Ta oto umndAoimo 10% Twv acBevwyv. Movo 1o 4%
Twv acBevwyv pe evdoBwpakiko Aépdwua dev ouvo-
SevovTav amd Sioykwon Aepdpadevwy Tou Jegobw-
pakiou’. H mapeyxupariki BAABN o€ ouvSUACTUO Ue
TNV une{wkKoTIKN TUAAoyn Xwpig eudavi didykwon
TwV Aepdadévwy Tou pecoBwpakiou amoTeAei ond-
via ekdnAwan AepdpwpaTog.

H evap&n Tng vooou OTOUg TVEUNOVES ATTOTEAEI
ouviBwg Tuxaio akTivoAoyikd eUpnua. “OTtav u-
TAPXOUV CUUTTWHATA auTa eival Sucomvoia, BrRxag,
Bwpakikd dAyog, amwAeia Bapoug®. H péon nAikia
TTPOGROARG aTd MPWTOTIABEG AEUDWIA TTVEUUOVWYV
eival Ta 53 €tn xwpig diapopd oTNV KATAVOUR HE-
1080 avSpwv kal yuvaikwv®. Aev daiverar va umndp-
XOUV Kolvd amodekTd KpITAPIa yia Tn Sidyvwon
npwTonadouc mveupovikoU Aepdwpatos?. H evro-
mon Propei va eival govnpng i moAAAmAn, o €éAey-
XOG TIVEUHOVIKAG A€iIToupyiag pn €181KOG Kal TA aKTI-
voAoyIka eupnuata oxi Tumikd. MNoAAamAég mapey-
XUMATIKEG BAABeEG pe OUMPMETOXR TOU UTECWKOTOG
kar AavBavouoa KkAIvIKR| Topeia cuvnyopouv yia
Aepdwpua, wpeudoAepdwua n AepudokuTttapikn dia-
Mean mveupovia. H avoikTi Bioyia mveUpovog BéTel
N Siayvwon oe agBeveig pe mapeyxupartikn BAARN
Kal N JECOBWPAKOOKOTNON 0 agBeveig pe S10yKw-
on Aepdpadevwyv pecoBwpakiou. H Bpoyxookomnon
n Anwn Bioyiag Bpdyxou kai n Sia Aentrig BeAdvng
Biowia mveUpovog Sev Exouv peyaAn SlayvwaoTIKNA
a&ia kar dev mpoTiuROnkav oTnv acBevh Tou ma-
pouoialetal. Av kal umdpxouv cadn Io0ToAoyikd
KPITAPIA yia Tov €umeipo maBoAoyoavatopo, mpo-
odaTteg epyacieg Tovifouv TNV avdaykn avoooioTo-
XNMEIag yia Tnv TeAIKR Siayvwon®®. H &iayvwon
AepdokUTTapPIKOU AEPPWHATOG TTOU €ival To ouvnOe-
OTEPO OTO TveUPova umooTnpiletal amd Tnv ma-
pouoia S1IRBNonNg amd HIKpd, oTPOoYYUAd AepdokuT-
Tapa Tou SIAPETOU 1I0TOU Kal TwV KUWEAISIKWV XW-
pwvZ.

H aimiohoyia Tou mpwTomadoug nveupovikoU No-
n - Hodgkin Aepgpwpuartog amodidetal oTov Xpovio e-
PEBICPO TOU AvoooToIiNTIKOU CUCTAMATOG 0€ AToud
M€ auTOAVOCO VOGO OTWG €ival n xpovia AeudokuT-
Tapikf Bupeoeiditig. Avantuén kakonboug Aepopw-
MaTog oTOV MVEUIOVA KAl GTOV UTTE(WKOTA TTEPIYPA-
detal ouxvd otnv lanwvikn kupiwg BiBAloypadia
META amd TeXVIKO TveupoBwpaka yia Tn Bepaneia
TIVEUMOVIKNG ¢upaTiw0ng7. H AepdokutTtapiki Sid-
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Meon mveupovia BewpeitTal OTI YTTOPEI va PETATIEDEI
o€ KakonBeg Aepdpwpa®.

H pakpoodaipivaigia Tng agBevoug pag amoTeAei
eUpnua o€ NAIKIWPEVOUG 181aiTeEpa aoBeveig e Aep-
dwpa. Ze mepiagdTepoug amod 1000 aobeveig n avo-
gonhekTpodpopnon €dei&e av&non Tng IgM oto 3.6%.
Aménon Tou puelol mapartnpndnke oto 16% Twv
aoBeVLIV He TPWTOMABES AEUPWHA TTVEUOVOG 2,

H mpoyvwon Tou mpwTtomaboug mVeUUOVIKOU
Aeppwparog eivar moAU kaAn kai autd ¢aiverar va
€Enyei TNV pakpa mopeia Tng acBevoug pag. To 62%
TWV agBevwv Sev umoTporiacav PETA amd mMapako-
AouBnan 5 1/2 eTwv aveidpTtnta av eAaBav xnelo-
Bepareia, akTivoBepareia rn XEIPOUPYIKN AVTIMETW-
mon. ZTn o€ipd autn n empBiwon dev oUOXEeTIOONKE
Me TO OTASIO TNG vooou®. Mepiypadnkav akdpa a-
00Beveig pe peyain emBiwon petaiu 14 ka1 18 €TOV,

H aoBevng mapouaoidaleral yia va unevBupicel 0TI
10 Non - Hodgkin Aépdwpa exel Beon otn Siadopikn
Si1ayvwan Tng MPoodeuTIKA eEeAICTdEVNS SIAXUTNG
nveupovonaBelag pe umreCwkoTikn BAABN akoua kai
OTav n Mopeia TNG vooou €ival peyaAuTepn Twv déka
€TWV.
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KaBuorepnuévn avanruén ARDS oe moAutpauuaria

I NAKOZ, X. MAGAZ, A. EBPENOTAQY. N. BAZINAKHZ, K. BAAAKHZ, |. BPYQNH, EM. KAXTANAKHE,

2. AAMIMPOMOYAOZ

loTopiko

"Avdpag 69 xpovwy elcdyetal oe opOomeSIKRA KAI-
vIkf oTig 23/8/89 Adyw Tpoxaiou aTtuxfPAToS WE:
a. MoAAamAd kataypata &e€iod nuiBwpakiou, flail
chest, umodopio eppuonua, aipoBwpaka (n ma-
paKevTnan anedwaoe aloppayiko uypo).

B. Extetapévo aipartwpua 6€§1o0 pnpoul Je enéekTaon
OTOV OTIOBO0TEPITOVAIKO XWPO.

Y- Mikpd OAaoTikO Tpalua kepaing.

O appwoTOog AVTILETWITIOTNKE CUVTNPNTIKA XWPIg
MNXavikn umoaTRPIEn TNG avamvong Kai Xwpig ev-
SoumrelwkoTikd owAnva (bulaw). Tig endpeveg PEpeg
0 AppwWOTOG TIAPOUCIACE KAIVIKR) Kal aKTIVOAOYIKNA
BeAtiwon (AkTivoypadieg 1, 2, 3). OkTw nuépeg amd
TNV €lI0aywyr TOU TApouaiage UPnAo MupPeTo pe SU-
onvola kal kuavwaon. Exopnynén avriBiwon yia m-
Bavn Aoipwén ayvwoTtou evromong. H katdoTtaon
TOU aPPWOTOU OUVEXIOE €MOEIVOUUEVN, O TTUPETOG
Sev uTloXwpoUge Tapd Tnv XopnRynon avtiBIoTIKwy
Kal yia 1o Adyo autd eicayetai otn MEOG.

O appwoTog katd Tnv €icodo Tou atnv MEO 1An-
pouoe Ta kpiTApIa Tou A.R.D.S. TéBnke o€ unxavikn
uttooTnpign Tng avamnvong pe PEEP. X1n cuvéyeia kai
napd Tnv mpocokaipn BeATiwon Twv aepiwv aiparog
napouciace MPoodeuTikn embeivwaon kai avénTuge
iKTepO.

Quoikn e&€raon

"Atopo apTipelés. TOwn Bapéwg TAGKOVTOG HE
Kuavwon kai oidAuara ava odpka. Oepuokpaoia:
38,5°C. Z¢pUEeis: 120/min. AM: 130/80 mmHg, a-
vanvoeg: 28 - 30 min.

AvarnveuoTiko: Epywéng, mapadoin avanvor, e-
AdtTwon avamnveuoTikoU wuBipiopaTtog 18iwg Setid,
Hn houoikoi pOyxol audoTepOTAcupa.

KukAogopikd: Taxukapdia. Kapdiakoi tovol K.¢.
duonuara: (—).

Faotpevrepiko: Kolhia pahakn, avwduvn, uro-

SiouavéyAeio leviké M.N.A. Movdda Evrartikns Oe-
parreiag

Eikova 1.

Eikova 2.

X6vépia eAeUBepa, amouaia evTepikwv AXWV.
Neupiko: Eninedo ouveidénang ikavomoinTikd Xw-
pig eaTiakn onueioAoyia. _
Aoirra ouortrjuara: Xwpig maboAoyika eupRpara.
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Eikova 3.

Eikova 4.

. EE——

Eixova 5.
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Epyaornpiakos éAeyog ei00Sou

Ht: 37,2%, Aeuka: 7700 (N 72, A 18, MM 8, H
2), PLT: 85000, BUN: 7,3 mmol/L, kpeativivn:
116,4 mmol/L, cdkxapo: 10,4 mmol/L, Na: 139
mEq/L, K: 3,9 mEq/L, xoAepuBpivn: 1,28 mg/dL,
SGOT: 66 U/L, SGPT: 95 U/L, aAk. dwodartdon;:
145 U/L, yGT: 1563,2 U/L, CK: 340,7 U/L, LDH:
522 U/L, Aeukwpuara: 59,1 gr/L, aABoupiveg: 26,4,
PT < 15" (49,5%), PTT: 30" ", yevikn oUpwv: EB
1019, AeUkwpa: 0,1 gr%, Hb+++, muoadaipia: 25 -
30, epubpa: 20 - 25, pyikpoopyaviopoi: HUKNTES, AE-
pia aipyatog umo FiOz: 0,5, pH: 7.43, pO2: 35
mmHg, HCOs: 23 mEq/L, pCO2: 25 mmHg, HKT:
dAeBokouBikn Taxukapdia, akTivoypadia Bwpakog
(Eik. 4): embeikvUeTal, AUUETn Xpwon: GuaioAoyikn
XAwpida, aipgokaAliepyeleg (4): apvnTIKEG.

Avayvwon AxkTivoypagiwv Qwpakog

No 1: Karayupata 2ng, 3ng, 4ng kai 5ng mAeupdg
S€&ia. 2tnv 3n, 4n kai bn mAeupd Ta kaTay-
pata eival SimAd. Yrmodopio eudpuonua S€€id.
Eikdva oupBarn pe cuAAoyn uypoU oTo 6€€10
nuBwpakio. Aidaxuteg Sidueces SinBRoeig
apdw. Kuyehidikég dinbnaoeig Segid.

No 2: Eikdva cupBarn pe cuhAoyn uypol otn 6e€id
urteCwkoTIKR KOIAOTNTA. [lveupoviko mapéy-
XUMa eAelBepo.

No 3: Aiaxuta Sidueca kal KuweAiSika oToixeia Se-
£1a ka1 apioTepad.

No 4: Enitaon twv kuweAidikoU TUTIOU OKIAGEWV
dudpw TPog TNV TeEPIPEPEIA KAl OTA KATW
mveupovika media 181aitepa oTo 6€€10 NUIBW-
pakio. MBavn Umapén mAeupiTikoU uypou
oTnVv apioTepn Baon.

No 5: Eméeivwon oe ouykpion pe 1o No 4.

Mopeia Nooou - Oepameia

O dppwoTog Mapouciage ouVexn Kal TTPOOSEUTIKN
emdéeivwon,.

Juykekpiuéva: O mupeTdg Tou —pe eaipeon eva
oAIyOnHEPO XPOoVvIKO S1AaoTNUaA OTToU TIapouadiage U-
Peon— ouvéxioe va mapapével upnhog (39°C) pe
KupaToeldn popdn. EmavelAnuuéves kaAAigpyeleg
Bpoyxikwv ekkpicewv KABWS KAl AIOKAAAIEPYEIES
amefnoav apvnTikeés. EykataoTdbnke ikTepog pe
mpoodeuTika auéavouevn xoAepuBpivn dpeoou TU-
mou ka8’ umepoxnv. H vedpiki Tou Aeitoupyia av
KAl IKAVOTToINTIKR KATA Ta ApXIKa oTadia ennped-
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OTNKe 161aiTeEPA TIG 2 - 3 TEAEUTAIEG NUEPES TNG VOO N -
A€iag Tou Kal Mapouciace oAlyoupia €wg Kal avou-
pia. Kata 1o id1o Xpoviko S1a0TNUA 0 ApPWOTOG Td-
pouciace eykepaAoTiABeIa e ETINPEATPEVO €TTITIESO
ouveidnong, kabwg kai xapnAn All mapd Tnv aiyo-
SUVAUIKN UTTOOTAPIEN HE HeYAAeg SOTEIS IVOTPOTTWY
dapudakwy. MapaAAnAa n ouydovwon Tou urmnpée
mpoBAnparikn dedopévou 6T mMapd Ta uYnAd peiy-
pata eionveopevou Oz kal Tnv PEEP (10 mmH20), n
Pa02 ekupaiveTo petagu 60 - 70 mmHg. Ag onueiw-
Bei TEAOG TTWG 0 APPWOCTOG ATTO TOU PECOU TNG VOO -
A€iag TOU TEPITIOU Kal JETA TTAPOUCIAcE TAPAAUTIKO
€IA€O TTOU OUVEXIOTNKE PEXPI TO TEAOG.

And MAeupdg BepameuTIKNG EKTOG ATTO TA YEVIKA HE-
TPO Tou adopolcav TNV UNXAvikn utooTAPIEN TNS
avarnvorg, Tov €Aeyxo Kal To 1I00JUyYI0 TWV Uypwv Kal
NAEKTPOAUTWY Kai TNV aipodUVAUIKR UTooTAPIEN
TOU appwoTou, xopnyndnkav apxikd keptalidiun 1
gr x 3 kai apikaagivn 500 mg x 2 kal oTn CUVEXEIT
kAuvdauukivn 600 mg x 4, Bavkopukivn 500 mg x
3, evw n kepTadlSiun ouvexioTnke otnv idila Soco-
Aoyia.

O appwaoTog pera voonAeia 10 mepimou nuepwv
kKaTteAnge ev Eocw DAIVOPEVWY ONYWNGS Kal guvodou
moAuopyavikng avendpkelag. MNapayyeABnke vekpo-
TOMR.

MpoTteivopevol S1ayvwoTIKOi XEIPIGHOI

1. A€&idog kaBetnpracudg: (Swan Ganz) kai yérpnon

TWV OXETIKWVY TTAPAPETPWY TToU ESEISE:

CVP: 8 mmHg (0-8)

MPAP: 20 mmHg (9-16)

CO: 8,3 It/min

Cl: 4.9 It/min/m2 (2,8-4,2)

PWP: 6 mmHg (2-12)

PVR: 154 dyn. sec. cm-5 (150 -250)

SVR: 597 dyn. sec. cm-5 (900 - 1400)

SBA: 1,7 m2

PVO2: 43 mmHg

SVO2: 71%
2. Ymepnxoypagnua koidiag: ApvnTikd yia maboAo-
yIKAd eupnuara.
CT scan koiAiag: Xwpig maBoAoyikd eupnuara.
Ooguovwriaia mapakévtnorn. Aev eyive.
Epeuvnrikn Aarraportopia: MNapd Tnv empovh Twv
BepamovTwy 1IaTPpWV Sev Eyive Adyw S1adOPETIKNAG
€KTIUNONG TWV XEIPOUPYWV TTOU I0XUPIoTNKAV OTI
n Bapeld yevikn kKataoTaon Tou acBevoug Sev eTe-
TPETIE KATI TETOIO.

aopw
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Aiagopikn Siayvwon

A" EIZATQIH

H Sidyvwon mou TeEBNKe katd Tnv eigcaywyn oTnv
opBomedikn kKAIVIKA nTav aipobwpakag, omabomepi-
TOVaiKO aipaTwua kal BAaon nveupova; 2nv X - Ray
Bwpakog maparnpeital kai 1dPeco oidnua oTov a-
pIaoTePO TiveUpova. H elkova auTtn dev SikaloAoyeiTal
amoAuTa anod Tig mapanavw S1ayvwaoelg Kal Xwpig va
S1a0etoupe TOAAG oToixeia mOavoAoyolUpe OTI O
APPWOTOG AVENMTUEE MPWIHLO VEUPOYEVEG TIVEUHOVIKO
oiénua.

B™ EIZArQrH

Mveupoviko oidnua uwnAwv f XaunAwy mMEecEwWV:
O 6€Z166 kaBeTnpiacuog anedel§e OTI €MPOKEITO yIA
HN KAapSloyeveég mveupoviko oidnua (PWP = 6
mmHg). Zuvenwg o AppwaTog MANPOUCE TA KPITAPIA
Tou ARDS. To aiTio opwg Tou guvépodou Sev eival
davepd Kal wg ek ToUTou n diagpopikn Siayvwan TAE-
oV TIpooavaToAileTal TTPOG TNV AveUPEDN TOU KATA-
aTpodIKoU aITioU TIOU WTTOPEi va eivat:
1. Znyn

a. Me nmOAn eicd6dou TNV aipaTiki pon: Evavria
oTNV Tapanavw utoBean eival ol apvnTIKES
KaAAlepyeieg (aipaTog, KaBeTnpwv) kai n un u-
deon Tou TMUPETOU MApPd TNV AVTIKATAGTACN
TWV APTNPIAKWY KAl GAERIKWY YPAUUWY.

B. Zuvémeia emuoAuvong omaBomepiTovaikou
aigatwparog. Eival yvwaoTd 071 To aipa anoTe-
Aei apioTo kaAAiepynTiko UAIKO yia avamTuén
HIKpoBiwv kal OT1 0 omoBomnepoTovaikog Xw-
POG UEIOVEKTEI WG TIPOG TIG AUUVTIKES Siepya-
Ol€g O€ OXEDN JE TO TTEPITOVAIO KAI ETAI N KAI-
VIKI €IkOva pmopei va eival agadng. Mapa tav-
ta to CT scan kolAiag ATav apvnTikd yia Ka-
moia guAAoyn 1 andéoTnua.

Y. 2uvéneia evéokoIAlakoU armooTAHATOG I €VTE-
TOTTIOMEVNG TIEPITOVITIOOG: Aev UTIRPXAV IKAVA
KAIVIKG SedSopéva mou Ba guvnyopouv UTIEP
NG Amowng auTniv ANV iowg TNG anouaiag €-
VTEPIKWY AXWV XWPIG OPWGS auTd To TEAeuTAio
va eivai €161kd. EmmA€ov T000 To uTrEpN)XOYPA-
¢nua 6oo kal To CT scan unApéav apvnTika.

2. Merarpauuarikn maypeatitidéa: To umnepnyxoypa-
dnua Kabwg Kal Ta eupnpaTa amd TNV a§ovikn

Topoypadia nTav apvnTikd. EmmAéov o Bioxnui-

KOG EAeyXOG MAG aTTOAKPUVEl amd To evOeXOUEVO

auTo.

3. XoAokuartitida AiBiagikn n un: £€ 611 apopad Tnv

NBIaoiki armokAeieTal amd To umepnxoypadnua

kai To CT scan. AvTtiBeta n aAIBiacikn eival guxvi
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Kal ouvéualetal pe TpalpaTd, XEIPOUPYIKEG €-
nepBaocelg, eykalparta, vnoTeia, I0XAIMia TOU 0p-
yavou fj caApoveAAwaon. Ta kAivikd eupfnuara e€i-
val acagr, vl To utiepoxnypadnua eival BeTikod
o€ oooaTo 60% mepimou.

4. Neupoyevég nMveupoviko oidnua kabuotepnuévng
évapéng (owiuo): Aev dpaiveral mBavo dedopévou
OTI 0 TTUPETOG, Ol iIKTEPOG AAAA Kal 0 XPOVOG EyKa-
TdoTaong Sev ouvnyopouv Pog TouTo.

TeAikn Sidyvwon

AABiaoikni xoAokuoTiTida (€5 amokAelopoU).

ZulnTnon

H kAivikry ovtoTRTa TNG aAIBIACIKAG XOAOKUOTITI-
Sag (acalculous cholecystitis) (AC) mapouaialeral
Ta TeAeuTtaia Xpovia e augnuévn 0UXV6TF]T(]3. O
Lindberg kai ouv.® 1o 1970 avakoivwoav 12 mepi-
nTwoeig AC oe oTpaniwTeg Tou BieTvdy pera amod
Tpalua kal Xeipoupyikn eméupacn. H atgnon tng e-
mnTwong Tng AC ouvbudletar pe Tnv avgnon Twv
peyAaAwv emepBAcewyY, TPAUNATWY, YETAYYIOEWY, €-
VKAQUUATWY KAl TTAPEVTEPIKNG SIATPOPNG, KATOTACEIG
HE TIG OTTOIEG N VOOOG GUVOEETAI Kal aimioloyika®. H
AC adopd nmocoaTo 5 - 15% emi Tou cuvoAou Twv o-
Zewv xoAokuoTiTidwy kal 7o 50-100% Twv oféwv
XOAOKUOTITIOWY HETA amd XEIPOUPYIKA enépBaon’.
O1 KAIVIKEG KQI €pyAOTNPIAKES EKONAWOEIG €K TNG VO-
gou pTiopei va eival acadeig N kal va amouciafouv
evreAws. To uttepnyoypadnua Bewpeital n mo eidikn
epyaoTnpiaki péBodog, aAAa euaiobnaia Tng avép-
XETAI OTO 68%°. H afovikn Topoypadia Bewpeital
AlyOTEPO S1ayVWOTIKI CUYKPITIKA € TO UTTEPNXOYPA-
dnua. H kAiviki eikdva amoTelei iowg Tnv KaAUTepN
evdeign yia BepaneuTikoUg Xeipiopous. Oa mpérel 6-
HWwC va TovioBei 0TI o€ TTOAANEG TIEPITITWOEIG TA €UPR-
jaTa eivai apvnTIKG®. ETIC TEPIMTWOEIG TToU TiBeTal N
uTroyia n epeuvnTIKn AQMApPOTOIa Kal N XOAOKUOTE-
KTOuN em undp&ewg xoAokuoTiTiIdag eival empBeBAn-
HEvN SI0TI N BvNoINOTNTA €K TNG VOOOU €ival HeyaAn
(35-50%), ueyaAlTepn GUYKPITIKA UE €KEivn TNG Al-
B1a01knG. MeTd Tnv XOAOKUGTEKTOMN N BvnaiuoTnTa
PEIWVETAI O€ TT0o00TO 16%°.

H AC duvartov va emmAakei pe yayypaiva Tng Xo-
Andoxou oe mooooTd 52,2% kai Siarpnon oto 11%
Twv mepimTwoewv. O1 KAIVIKEG ekdnAwaelg Tng yay-
ypaivag kai Tng 81datpnong SuokoAa diakpivovrtal a-
6 auTég Tng o§eiag xoAokuoTiTidag. MNa to Adyo au-
TO N XOAOKUGTEKTOUN Ba TIPETTEl va ETTIXEIPEITAl AVE-
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ZapTnTa amd Tn BapuTnTa Kal Ta KAIVIKA eupr']uamz.
H pn AiBiaoikn xoAokuoTiTida meplypdaderar Omwg

mpoavadépOnke agav emmAoKR SIapopwy KAIVIKWV

KATAoOTACEWV TUUTEPIAAUBavVOEVWY:

1. UTTOTAONG Oav CUVETEIa KApSIakKng avermdpkelag,

aipoppayiag, Aoipwgng f onyng

apudatwang

HETA XOPRYNON AYYEIOCUOTIAOTIKWY Gapudkwyv

€pywong TOKETOU

XEIPOUPYIKWY eTePBAcEwV

MapaTETAPEVNG aTéEPNONG Tpodng peta coBapd

TPAUPATIONO (aTUXAHATA, eykalpaTa, XEIPOUpy!-

KEg emepPdaoeig)

ZmavioTepa ouvduadetal e caApoveAAwaon, olw-

&n moAuapTnpiTidéa i IoXaIhia Tou opyavou orolao-

SnroTe aimoAoyiag®”.

O akpiBfig maboyeveTikdg Unyxaviopog dev eival
oadng. EvoxormoloUvTal pnyaviopoi anodpagng tng
EKKpIong TNG XoAndOXou KUCTNG CUVETTEIa CUMTIU-
KVWONG Kal OXETIKNAG apuSATWANG TOU TTEPIEXOUEVOU
¢ XoAndoxou KUATNG, TO OTIOI0 TIAIpVEl T HopPdn
«\aotmng». AuTtd odnyei ge Siataon Tng KUOTNG, €PE-
Bioud Tou BAevvoydvou, eAATTWON TNG AINATWONG
kaBwg kal TNG GAEPBIKNG Kal AepdIKNG TTAPOXETEUOANG
pe amoTEAeTpa VEKPWON Kal SIATPNCN TOU TOIXWHA-
T0G. "AAAoI cuyypadeig mMoTelOUV TTWG AYYEIAKOi
napdyovTeg OMWS UTIOTATN, AYYEIOCTIACHO! O€ CUV-
SUAOCHO HE ICXAIKIa TOU TOIXWHATOG I aKOMN HE TTa-
AvSpoOuNon Tou TMAyKPEeQTIKOU eKKPINATOG OTN XOAN-
S50x0 KUOTN anmoTeAoUvV TIPWTAPXIKEG AITIEG TOU OUV-
Spopou®.

H 1oToAoyikn eikdva Tng AC €ival koivi) 07 OAeg Tig
nepiypadeioeg mepimtwoels. Mapartnpouvral énAa-
8 ooBapég aAAOIWOEIG OTA AYYEIA OTO HUIKO XITWVa
kal oTo BAevvoyovo Tng xoAndoxou kUOTNG. TETOIEG
BAABeg exouv mapaTtnpnBei oe meipapatolwa peta
amnd evepyoroinan Tou mapayovtog Xl Tou Hage-
man. Mapodpolog pnxaviouog Ba popoUuoe va evoxo-
roinBei kai yia Toug avBpwTioug Tou avanTugouyV o-
geia AC.
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(Ketotifen)

H npo¢duvhakuikn aymwyn tov
poyxikoU acOparog

NpoduAdEeig: Ta RSN xpNotoTooUKEVa avTiactuatika ¢pdppaxa dev MPEMEL. VA SIAKGITOVTAL MOTE AMoTOUWSG dTav apxiget
1 Hakpoxpdvia Bepaneia pe To Zaditen. Autd adpopd KUPIWG TA CUCTNHATIKGG Xopnyoupeva kopTikooTepoetdn kat ACTH Adyw
Tne ruBavig avantUEews GAOIOETIVEPPISIKAG QVEMAPKELAG OTOUG eEapTnHEVOUG and Ta OTEPOEISH aoBevels. ZTIG MePITIR-
OEIG AQUTEG N QVAKTNON GUCIONOYIKNG adPEVOUTOPUOETKTG avTIBPAcEWS OTO Stress pnopel va xpelaodei uéxpt éva xpovo.
Av pecoAaBRoel MapepninTtouca AoiuwEn n Bepaneia pe To Zaditen npénel va OGUMTANPWBEIL pe £1d1K) avTIAOIHOBN aywyr).
Katd Tig MpATeg NUEPEG TNG Xopnynoewg tou Zaditen ot avTidpdoelg Tou aoBevouc unopel va ermpeacBolyv. EruBaiAeTal
OUVETIQG TIPOCOXT OTIG MEPUTTWVOELG OBNYHOEWG OXNHATWV XEIPLOUOU UNXAVAV K.ATL MoAovOTI eV UTIAPXEL KapLd anoAlTwg
£vBeIEn Tepatoydvou emdpdcews, To Zaditen - Onwg AAAWOTE kai dAa ta véa pdppaka - dev nipénet va xopnyeitat oe eykUoug
1) enAdZouoceg yuvaikeg mapd oe eEalpeTikég povo MepImaoelg. ‘Onwg OAa Ta ¢dappaka To Zaditen mpénet va GuAAyeTaL
pakpd and ta nadia.

AMnAemdpdoeig: To Zaditen Suvatdv va evioxUoet TNV 8pdon Twv KATEUVACTIKAV, TwV UMIVWTIK®V, TWV QVTUOTAMIVIKOV Kal
Tou otvorveUpatog. Mia avacTtpéyuun mTd@on Tou aplépol Twv QIMOTETAAIWV O aoBeveiq nou eAdupavav to Zaditen
TQUTOXPOVWG HE aVTIBIABNTIKA GAPUAKA And TO OTOHA NAPATNPIBNKE OE HEPIKES neput@oeig. Ma tov Adyo autd npénet va
anopelyeTal 0 cuvduaoudg autdg Twv Gappakwy £wg dtou S0Bei IkavonomTIkN eEfynon oTo GatvOUEVO.

Napevépyeieg: KaTeuvaoTikh 3pAoT Kal OE HELOVWHEVEG MEPUTIMOOELG ENpdTTa TOU otduatog kat ehappd {aAn duvatdv va
epgpavioBoly kata v &vapkn tng Bepaneiag, CuVHBWG OLWG UMIOXWPOUY QUTOHATWG OE Alyeg nuépeg.

Ot aoBeveic rou £xouv TV Tdom va napoucidZouv eUKOAA KATEUVACTIKN eMidpaon Ba npénet va apxifouv mv Bepaneia pe
1 Ayn nuepnoiwg (To BPAadu) yia Tig MPRTEG HEPEG.

Aogoloyia: Maidia. Zipdmu: 2-4 etdv: 2 mi (0,4 mi) BUo Ppopég NuePNOlwG. 4 ETGOV KAl avw: 5 ml (1 mg) 800 $popég nUEPNOIWG.
EdQv 1 8EpAMEUTIKA avTandKpion HETA 4 eBdouadeg Bepaneiag eival avenapknig, n arry 36omn pnopel va augnBei kata 1/2
Biokio. EviAikeg: 1 810Kio 2 dopég nuepnoiwg. Eav undpxetavaykn n 86on urnopei va dinhaotacbel. e aoBeveig eualodntoug
0NV KATACTOAR, CUVICTATAL Ia TPOOSEUTIKA algnon kata mv S1apKela ™Mg npwtng £RSouAdag Bepaneiag.

Fuokeuaoia: Sipdm (1 mg/5 cc): PrdAeq Twv 100 cc. Alokia (1 mg): Koutid twv 30.

AvTevdeieilg: Oubepia yvwoTn HEXPL oHuEpaA.

SANDOZ (HELLAS) AEB.E.
g)eAPMAKEYﬂKA NPOIONTA TOY OIKOY SANDOZ s.a. EABETIAZ Ma TepIoCOTEPES TTANPOPOPIES
vikT) 060G ap. 1, 120 xAu. $
Z 144 51 MeTaudpewon ATTIKAG amoTaBeiTe cTo TnA. 2811712




BOOIUETPIKO agPOlOA

fenoterol hydrobromide ipratropium bromide

n e&€An otn Bepaneia pe BpoyxodiaoTaATikd




ANOKAEIZTIKOI ANTINPOZQMNOI

BAATETZIOY 50 THA. 36.38.002

BAZIAEIOY MEDICALS E.

A



BAENNOAYTIKO-ANOXPEMITIKO

mMucomy

BAENNOAYTIKO.- AnOXE

Mucom

. Acetyl cy

& zifo\;ﬂ Y a

<+ Bristol-Myers Squibb A EBE.

110 XAM - EONIKHZ OAOQY AOHNQON - AAMIAZ
METAMOP®QZH ATTIKHZ - THA.: 2813490
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A two-channel scope
for anesthetic
instillation or power
suction with
accessones in use

BHONCHOF!BERSCOPES

OLYMPUS BF @
e2T10 2

Any standard aceessory equipment, including a laser
fiber. can be used through the 2mm channel, while
suction or administration of anesthetics is simultaneously
accomplished through the auxiliary 1.5mm channel,

This dual-channel capability greatly facilitates previously
c:c;mpk‘x time-consuming therapeutic procedures. You
get this functional versatility without sacrifice of either field
of wew or fip angulation.

SPECIFICATIONS: B

2110

90" (orward viewing)

Oplical System

fzed focus)

up 1607, down 1007

6.0mm

580mim

7B0m

S fromi ¢

20mmandg | 5w

ANOXAEIZTIKOI ANTINPOZQMNOI
A. BAZIAEIOY MEDICALS E.N.E.
SANATETIIOY 50 THA. 36.38.002






(CHOLINE THEOPHYLLINATE)

Me 4 yopéc divel Tn Auon
o€ OAec TIC nAIKieC.

CHOLEDYL SA 600mg
CHOLEDYL SYRUP  62,5mg./5ml.
CHOLEDYL ELIXIR  100mg./5ml.
CHOLEDYL TABS 200mg.

YrzuBuvog kukhogopiag: WARNER LAMBERT AE
Ashgwv & AAapavag 10, Mapouot - ABriva
TnA : 6852000-4. 6833961-5

M BEEP Medical Ad.
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