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nNEYMON e(vqr ro ellionuo enroTrlgovrx6 nepro6rx6 trlg EtrArlvrxrlq nveuuovo^oYrrrlg Etotpe(oq Kot qq

Elhrlvrxrlg BpoyxoAoytxqi etorpeiog. H enfioYrl qq 6lnq ylvetot on6 t4 Euvtoxlrr] Enrrponfl tou nepto-

6rxo0 ue eu00v4 rrov Areuouvrcov I0wo(1g xor t<rrv Yneoguvov rnq Exnor6euttrrls'YIlq Kot rov Epeuvltt-

xtirv Epyoorcbv nou opiogrlxov on6 to AioLxqrtrd EuUgo6trro rov 600 Etorperdlv Ue 5et1 gnteio'

H 0Lr1 tou nEprodrKorj nNEYMON ovoo6perot xord xrJpro tr6yo ot6 Avqnveuottx6 >6omuq' H Ot6p0ptoon

qgriArlgnepilqUpdvet:11'AplpaZlwaEnq',2)ftpt'trdtuneqepeuv7tutqepyaobg'3)Avooxonfioe$'4)Ex'
na"eurtx1 Blpa, s) Ev1to<p1pouoeg neprririloerg. 'Apopo o0wo[1g, Avooronr]oerg, Er6rrd 6p0pq xqt'Ap-

gpo exnor6eurtKorl reptexo;r6vou llxnot6eutrx6 BrlUo)6nUoote6ovrot petd on6 ypontl np6oxArlorl qg

Euvtoxtrxrlg EnrtPon{9.
ot l-lpor6runeg epeuvrlilx6g epYoo(eq xp(vovrot on6 touAdxtotov 60o ove(dptrlroug xprt6g' Or ev6toQ6'

pouoeq neprnrrioerg 
"n,i6yor.o, 

qn6 rtq neptntdloerg nou nopouotd(ovtot otrq Atovoooxogetox6q ouY-

xevtptiloetgtnqBpovxoloyrxr]gErorpeiog.Td6p0poo0wofrlg,t6et6rrddpOpo,otnpot6tuneqepYqo(eq
611;rooregovror oA6KAnpeq orlv El,trr1vtxr1 xot Ayyitxrl ytrcbooo. Ot epeuvrlttx6g epyooieg nou unopd'trAov-

ror orq E)r)\r1vrxd eo uerqopd(ovroL oto Ayy)rtxd p6oo oe 6vo prlvo on6 qg ono6oxrlg tnq epYooiqq Yto 6n-

poo(euor1, Ue euO0vn rov ouYYpo06ov'

EPEYNHTIKEI EPI-AEIEI: nepr6louv xotd oetpd:

1) reiido t{tAou:TiT^oq, ov6goto ouYYpqQeov oTr|V ovouooTrxrl, x6vtpo npo6)teuonq, Aterjouvon, tntr6-

qcovo r0prou ouYYpqqdq yto entrotvtov(o'

4 nepbnq)n:An6 '100 6<o9 200 )r6Eerq nou 0d neprdxet ouvontrxd ro oxon6, q p60o6o, to pootxd onotel6-

ouoro Kqr to ougnepdogoro rnq epyooioq (o r(tloi, n nepihnq.rn ror n g$)rroYpqo(q vo opxi(ouv on6 v6o

oetri6o)' :To T6^oq torv nepr)\flt|ecov vo ovoypdoovTot 5 toutrdxtotov l6Eerq xtret6td'

3l Eoayuyrl, 4l YALxd - Uieoaoq,, 5l AnoreAi'o1taru, 61 Lu\rlr4on' 7) BtPAtoYpdQtu'

or Brpl\roypoQrx6g noponogn6g 0o yivovtqt ue ro o0olnuo vancouver 6n)rq6i oto xe(gevo opt0go0vtot xo-

td oerpd euQdvtoiq toug. BtB)\toypqoio on6 nepto6txd: Metd tov opt0p6, ovoQ6povTot 6Ao tolv6uotq

IoV ouYYpoQ6cov, o nAr]pr1g titAog tou dpopou, 11 en(or1pr1 orlvtp4or1 tou nepro6txo0, To 6Toq, o t6uoq, n

npcbtrl xot teleurq[o oriioo. n.x. t. uitic'Emili J., Henderson J'A'M', Dolovich M'B'' Trop D' and Koneko K'

Regional distribution of inspireJ gas in the lung' J' Appl' Physiol' 1966: 21' 749'759'

Btp^toYpoQ(oon6Movoypoo(o:Apteu6q,ov6potooUYYpqQ6oV,t(t)\oq,opt0p6g6x6oor1g,oex6ortr6go[.
xog, o t6nog Kqr ro 6roq 6K6oor1g, oel(deg. n.x. 2. Nunn J.F': Applied Respiratory Physiology 2nd Edition'

Mac Graw Hill, N.York, 1977, 33-35.

BrBtrtoypoqio on6 xeQd)roro Brptr(ou: Apt0p6g, ov6poto ouYYpqQ6ov tou r<e<poAo(ou, o r(t)\oq rou Keoo'

)\oiou, ln, o rirtrog tou [rBr(ou,'or Enrotrlpovrxo( ruvtdxteg (Editors), o op10p6g 6x6oor1g,o er6otrx6q oG

xog, o t6nog xor to 6tog 6x6oonq xor oL oe)ri6eg.r.x.3) Gibson J.G., and Pride N'B': Pleural' Alveolar and sy'

stemic Diseases Af fecting cnesi Watt Function: tn: rne rnorax. Roussos c. and Macklem P'T' (eds) .l st edi'

tion.Marcel Dekker, New York, 1986' 1123-1133'

8) flivqKeq: No 6xouv ooQri . ene[4yr1gotrx6 t(ttro xot vo ypdrpetot o xo06voq oe lcoprot{ oeAi6q'

9) Erx6veg - ALoypo;rgoto: Ynopdi,trovtqt oe ooroYpoQ(eq I x 12 cm (3 ovdtuno), texvtxd dr'uoYeq' 2nuetdl'

veror oro n(oo prepog ue uotrqx6 uo)r0gr, o opr0u6q tnq, o r(ttroq tou dpopou xot o npcirtog ouYYpoQeoq Kq'

ocirqxortoendvolu6poqquTnq'orun6ttr)\orttovetx6vtov(Ae(dvteq)oexoptottloe)r[6o.

llpoiinoo6oerq: nerpouqrrK6q epYqoieq Oe qvep6noug q netpoprot6(too 0o np6net vo ouvo6e0ovtoL ue 6n'

)rcoorl 6rr oxol,ougrlglxov 6troL or rov6veg rnq errornuovrxrlg deovtotroY(oq orluQtovo ge trg opx6g rou Hel-

sint<i. telog n epYooio 6ev 0o rp6ret vo 61et 611;rooreuOe[ rponYouUevoq'

olepyooiegyro6qgooieuo4,6oxruAoypots4p6vegoe6lnl66r6orlpoKolpeeUp0nepr0dlpro,unopdAtrov.
ror oe 3 ovdruno (1 npot6runo, 2 Ko^iq nor6trltoq <potoovtiypoQo) orq Ate0ouvo4:

nEPIOAIKO "IINEYMON"
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AOHNA 115 28
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O EAeyyoS rns
nveu povr rcr1g Aenou pyi dS
or\trtepa

EueAnroroipe 6rr <pOdvoupe o' tvo orddro oupQtrr-
viog oXerrrd U€ lS rTto Xpdorpeg ror nporrrrtg dorrpo-
oieg yro rov EAeyXo rrlg nv€upovtrrlg Aerroupyio5. Iro d-
oOpo yro nopd5erypo ivo pooperpo eivor rdoo poor16
6oo tvo otpuypopovdp€rpo orn Oeponeio rqg unipro-
oqg. Fro rr;v o(roA6yqon rnS nvsuprovrrqg v6oou oro
yevr16 voooropeio d orqv rArvrrd 0drporo, perpdoerg
rov nopopErprrlv FEVl ror VC eivor enrrqrrtrq ovd-
yxq. Aur€g or Srio onrpoperprrEg perprloerg ouvqOurg
enovoAoppdvovrqt perd eronvoq ev65 ppoyXo6roorqA-
rrrori (qrexoop6s U€ 5 mg ooApourop6Aqg), drqv u-
ndpXouv eu p4 proro on6<ppo(4 g rov oepoyrlytitv.

H en6pevq p€rpqoq, on6 nAeupdg lpqorpdrqro5, ei-
vor rl qvcrnv<uorrri rrovdr4ro 5rdluoqg rou povo[er-
5iou rou ov0poro (DLCO)?. H Srrrprooio ourq eAiyXer
rqv orepordTrlrq rou rp4porog rou nverjpovo Trou €-
pnAireror orqv ovrolAoyq rurv oepituv. Iov endpevq
oe Xp4orp6rqro Soprrooio 0o Epo(o rqv o[uperpio yro
rq pErpqoq rou Kop€opoi rqg orpooeorpivrlg oe o(uy6-
vo (SaOz) Kot rrlv epyoperpio pe rurAr16 epydp<rpo
yro EAeyXo rrls XulpqnK6rqrog e{dorqoq5. M<rd qil'
ourd 0q Epo(o tvo onlpdperpo ror Evo rv€uuorcrxo-
vpdqo 11 Evo onrpdp€rpo ytcr pErpqorl eronveuolxtirv
Kor €Knv€uorrrtiv ropnuAtirv dyxurv poqg, rJpro yro
rrlv ovilveuoq e{trrOurporrrdv ono<ppd(etov rqg ovo-
nveuorr14g o5ou.

l-ro rqv npoyporrx6rrlrcr rou nov€nlorrlptctro0 vo-
ooropeiou, 4 0nop{q ouoxeurl5 yro EAeyXo rq5 drivo-
prls ruJV ctvorTv€uortKtirv prudrv, oe opptirorous l.t€ v€u-
popurrfl vdoo ror ovqrv€uolKd ovcndprero, 0o qrov
enrOupqrd. H ororrxd prtrpqoq rqg nieoqg oro or6po
xord rq 5rdprero rqg Soxrpooiog Mueller (evdvrro
orqv on6<ppo(q) eivor nopo5ooroxq, oAAd 11 6oxrpoolo
ourq eivor 5ioxoAq yto rous opptiroroug. Anevowiog
perpdoerg nrEoeuv oro ordpo q rov oroo<pdyo. d pE-
rpqoq 5ro5lo<ppoyporrxtirv nrtoeulv xord rq drdprero
<puorrti.rv rrvqoeuv 6nog po0erlypq Ir€ rr1 prjrq n Vprl-
VOp€S €ronvoEg pe ro or6po (on6 tvo owrmdrq rou
Starling) ylvovror neproo6repo SqpoerAeig.

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 FEVl (forced
expired volume in 1 second) and VC (vital capacity)
are mandatory. These spirometric measurements
are usually repeated after bronchodilator inhalation
(5 mg of nebulised salbutamol) whenever there is
evidence of airflow obstruction.

The next most useful measurement is the single
breath diff using capacity for carbon monoxide
(DICO)7. This assesses the integrity of the gas ex-
changing part of the lung. Next in importance, I

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 f low -volume curves- chief ly for the detection of
extra-thoracic upper airflow obstruction.

ln 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 MUeller manoeu-
vre (against an obstruction) is traditionals, but the
manoeuvre is dificcult for patients. Measurements
of mouth, oesophageal or transdiaphragmatic pres-
sure during natural movements such as nasal
sniffs6 or mouth gasps (from a Srarling resistor) are
becoming more popular.

So far I 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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MiXpr rd;po 5ev ovtQepo rinorq ox€nKd l.r€ nS p€-

rpqoerg rcLrv qn6lurujv nveupovrxtirv 6yru-rv 6nog TLC
ror RV. AurEg pnop<i vo npoyproronotneoJv pre opoi-
uroq qAiou oe rAeror6 r0rAopo, nou onorrei enovdAq-
q;q ovonvodrv yro rou,\dXrorov 7-10 Aenrd o€ rTopou-
oio on6<ppoEqS rnS o<porp6pou o5oi, rl neproo6repo
roX0repo l.r€ XpRon nAu0qopoypo<plog odrporog. Mro
noA0 on,\q prt0o5og o(roAdyqoqg rq5 oArrqE nv€upovr-
rdg Xulpqrrr6rqrog (TLC) eivor q p€rpqorl ru,rv ypo1tpr-
rtilv 6roordoeu-rv on6 rrlv onro0ronpooOio ror nAdyro
orrrypQio Otilpoxor. Me rqv npotind0eoq drr ro oXqpo
rou 0u-rporrroi rAu.rpo0 eivqr rovovrr6 rql 5ev undpXer
erreropEvq nJrvuroq orq nv€upovrrd ne5iq, ourfl q o-
nA[ orrvoAoyrr4 pi0o6o5 o{ror\dyrloqg ru,v rv€upovt-
rdlv 6yxr.rrv e(unqperei nohl roAd.

Ir4v npoyporrrdrrlro ro epyoordpro o(ror\6y4oqg
rrls nv€uUovrrqg Aerroupyiog Xdvouv noAi Xp6vo pre-

rpd.rvrog ondluroug 6yroug nveup6vrrlv 6rov q ovqAo-
yio FEVl ,/VC eivqr 75o/o i1 peyoArirepq. Ie qnouoiq q-
n6<ppo[qg rqs q€poQ6pou o5oJ, q TLC pnopei vo
npopAeq0ei ond rq (u-rrrxrl lo"rpqrrrdrqrq (VC). l-lpqy-
porrxd rl TLC, npopAe<pOeioq oov Troooor6 %, Bpiore-
ror noAi rovrd or4v VC, enloqg npopleQ0eioo oov
noooord%.

H npooexrrrrl err&Aeor1 ourtiv rurv Sorrpoordv on6
Epnerpoug r<XvrroJg, q roA4 ouvepyooio rou oppdr-
orou, o EAeyXog nor6r4rog ror o ouveXqg EAeylog eni-
6ooqg rou opydvou (calibration), eivor 6,\q poorrd yro
rn Arl qJ n o{r6nrortr.rv onoreA<o;rdrur.rv. YndpXouv 5 ro0E-
orpreg o5qyieg''t, dnu-,g enio4g oup<pr.r.rvio rqg EOK yro

QuoroAoyrrEg rrptgs.
l-1o40 Aiyq oxEqrl EXer o<plepr.rrOei orqv eppqveio ru.rv

nopopErpulv ovqnv€uolKdg r\erroupyiog, ntpov rqg
5rdxproq5 pero(i (qroQpcrKlKqg, fiopqAd ovoAoyio
FEV,/VC) Kor (n€proptorlrqg> (XopqAil VC ror rovovrrq
ovoAoyio FEV,/VC) nveupovondOerog. O 6po5 nepropr-
orrxdg 0dnp<ne vo ovo<pEperot oro (ptKpoi nverjpoveg,
Kqr npoyporrrd XopqAq VC pe rovovrxd Adyo FEV /VC,
orlpoiver XqlinAq TLC. Mrrpq VC rqr prxp65 A6yo5 FE-
V,zVC 6e orlproiver oprrrd ono<pporrrxq Kot E€ptoptol-
rq nveupovondOerq,, yrori orqv npd(n n opyi VC, oe
nopouoio on6<DpoEnS ror-rv oepo<p6ptrrv o5drv, eivor pro
6uvoprrrq p€rpqoq. Kord rq Srdprero rqg err€Aeoqg
rrl5 €KrTv€uorr<qg VC, 5ev undpXer enoprrl5 Xpdvog vo
errevr"uOorlv enoprdlE or neproo6rep€S onoQpqypiveg
ovonv€uonKE5 povd5eg. Merd on6 ppoyXo5roorqr\rrrd
ourEg or povddeg prnopei vq revo0orlv ypqyopdrepo
ror q VC 0o peArru-rOei. (Kord rq Srdpxero rqg onrpopE-
rpnorls ;rro rSroirepo opyq VC elvor nporrpr6r<pq oe
oXEoq ;re rq pErp4oq rqg piorqg (urrrrrlg Xopqrrxdrq-
rog, or6prq ror ov qur6 oq;roiver 5uo nopd pio epeuoq-
oerg oEpo).

H peAErq rqg onrpopErpnons Kor rq5 rrov6rqrog 6rd-
Xuoqg prdvo ;rnopei vo pqs BonOnoer orq peltrq rqg
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estimating total lung capacity (TlC) is to measure
linear dimensions from a PA and lateral chest X-
rayl. 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.

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

Caref ul 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 available2'3 as well as EEC agree-
ment on normal rangess.

Very little thought hps 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, Dr_CO = Vr x Kco, where Vr
(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 Dr_CO can occur as a
result of a low Vr (with normal Kco), or a low Kco or
both. lf 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 Kco with
fairly normal Ve (a "normal" Va is 8O-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 Dr-CO with low Vn but.normal Kco. I refer to
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noeoQuoroloviqs. l-to ropd6€typo Dr_CO = VeXKco, 6-
nou Vn (ruqeir5rr6g 6yroS) €ivot o dyrog rorovoprlg
rou eronvedpevou CO Kot Kco €ivot n orooepd yto rrlv
np6or\qqq rou CO (nou ouvqOr-r-rg ovoQEperot oov tKq-
v6rqro 5rdXuoqg ovd povdSo 6yrou). Iuventilg pro

XopqAn Dr-CO ;rnopei vo ep<povroOei oqv onor€Aeopo
rou xopqAoJ Ve (pe rovovrrd Kco) rl pe xopnAn Kco n
Kor ro 5to. Av onorr\eioou1.t€ npos ro nopdv qpp6-
orous p€ ond<ppo[q rrrlv oepo<p6pt-rv o6tlv Xopqr\d Va
rqr Kco oq;roivouv pro Xp6vro roroorpoQrr4 elepyo-
oio pe ivr.r-roq. Mro Xopqtrrl Kco F€ oXerrxd rovovrrd Va
(orovovrrrl, Va eivor 80-1OO% rou npoBAenopivou
TLC ov q ovoAoyio FEV/VC eivor <puoroloyrrrl) oqpoi-
v€r nv€upovrrd oyyeroro npdpAqpo, 6nog oyyelrr5o,
npu-rronoOq nv<upovrrrl unEproorl q prrpoyye roxEg op-
rqproQAeprrEg enlrorvrltvieg (prro ondvro enrnAorq rrlg
nur\oiog unEprooqg). Mrq noAi ouXv6repo ouvqvrd-
pevq pop<pr1 elvor Xop4Aq Dr_CO pe prxpd Va oAAd ro-
vovrrrl Kco. Avo<p€popot o' qur6 oov <on6A€to Uovd-
5urv, rqr or opovdSeg, ovo<pEpovrcu ons ruqeliSeg,
nveupovrrd r;rd;roro, Aoporig q ror oAdrAqpo rov nvei-
1.rovo. Mro nv€upov€Kroprl (eire Xerpoupyrrq eire <Ier-
roupytr[,6nog ourd nou nporoAeirqr on6 revrprrq e-
vr6nro4 ppoyXrro0 veonAdoporoS) 0o 5ei(er ourd rrl
UopQn. AAAd q popQn ourq 0o epeovrorei enioqg oe
eorrorEg roroordoerg 6nttlg q qreAerrqoiq (6roonoprq
Kcr prKpooKonrrq 6ncr.rg orov epu0qportir5q A[rro),
rorrcu.rportlSq tptreypovrl (ooproei5u.rorl) q nopeyXu-
porrrd nrirvulorl ond onoro5qnore orrio. Anevovriog
;rro nopoSrrd uqrqAR Dr_CO rot Kco eivqr 5qAorrrd ru-
qre,\r5rrrlg or;roppoyioga.

Or pop<fE5 ru-rv Xopqr\tirv Vu r1,/ror Kco lnop€i enioqg
vo ep<povro0oJv pe nopouoio on6epo{qg rtov oepo<}6-
pov o66v. Kdrtrr on' quris lS ouv04reg, pro pop<pr1
(on6A€ro5 uovdduJv, eivol SqAurrrrq ppoyXerrooiog ([
nrOqvd ppoyXroAirrSo5), XopqA6 Kco eivqr ouppor6 pe

€p00onuq, evdl <puoroAoyrrd Dr_CO ror K6s ppiorovror
oro doOpo.

I1e5ov 6Aeg or exOtoerg ruJV rv€upovrrdv Aerroup-
ydrv eivor ndveu orlpooiog> yrori 5qltirvouv ro npoQo-
vfg (ro onor€Aeopo A elvor <puoroAoyrr6, ro qnorEle-
opo B eivor XopqA6). [lroreUo 6rr o noponEpnru]v to-
rp6g 0o enrOupoJoe pro ondvrqorl rou r0nou (ro €u-
pflporo qurd eivor,/5ev eivqr ouppord ;re epeuoqpo, q
(ourd ro qnor€IEoporo €ivot ouppord pe prrpooreAe-
rrooio (orov epu0qportil5n Airo),, r.An. l-ro vq EX€t o
eppqveurd5 rutv onoreAeopdrtov (nou 0o prnoporjoe vo
eivor rdA,\roro Evog rordl,\qAo npoypqpporro;.rEvog
computer) Oerrrrl oupBoAq or4 Srdyvuro4, 0o npEner o
noponEpnutrv rorp6g vo 5tioel peprrEg poorrEg nAqpo-
QopieS oro nopqn€pnrr16 6nog: 1) Kr\rvrrq Srdyvruoq.
2) eupqporo o/Qiog Odlporo, 3) ovonveuorrrd ou-
pnrdporo, 4) enine6o orpooQorpivq5 xor 5) KoTTVton-

rEg ouvrlOereg. l-16oo oupd SiSovror our€g or nAqpo-
<DopieS;

1NEYMON TeiyoE 2o, Tdttos 3oS, AnpiAtog-loiwas 199O

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 (K6s ma| 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. ln the
opposite sense, a transiently high Dr_CO and Kco
suggests alveolar haemorrhagea.

These patterns of low Ye 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
Dr-CO 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). I 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.
lf 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 dprqptoQLeprrcrT &acpopd rrep,eKrrxorryras oe Oz

oqv 6ei rcqS ernruxo0S ofuyovooeponeiag

A.A. PHIONOYNOY, N.K. MNEXPAKH:, N.M. :IAQAKA:

NEPIN HWH

H peAirq ourq ovoqEp€rql q€ 13 opprirorous nou voorlAe0o4Kov orrl Movd6o Ev-

rorrrrlg Oeponeiog (MEO), pe ouvelq oluvoyo0epqreiq eire U€ UrlxqvlK6 oeprop6 eire
pe pdoxo nopolrlg oluy6vou rtnou Venturi.

Ee rd0e dppuroro 1op4yr104rov rpio 6ro<[opertrd peiyporo oluy6vou: ro peiVpo (A],

nou ei;1e roooproQei qn6 ro lorpr16 npoournr16 rqg MEO, o0p<prrrvo pe rt5 rAoootxE5 ev-

6eiEerS ofuyovoQeponeiog, ro geiypo (C), 1OO% o[uy6vo rqt Evq ev6rdpeoo UeiVpu (B).

Fro rd@e ouvQf,rr1 ro0opiorrlre 4 ovriorolxn qprnpro<pAeprrrl 6roqopd neprerrt1614roS
oe o(uy6vo (CaOz-CnOz) ror oe rdOe neprorqrr16 ngoo6topiooqre q peyior4 qprnplo-

OA€prKrl Stqgopd neprerrrx6rrlrqs o€ Oz (CaOz-CvOz) max rur ouyrpiOnK€ U€ rqv ovri-
orolxn 6rs0opd (CaOz-CvOz) C un6 nopolrl ro0opori Oz.

H rord (e0Vn otyrptorl rurv 6rio ourdrv nopopErpov yro 6Ao rtr r€ptorqrlrd E6el(e 6-

rr ro peyEQq ourd 6ro<p€pouv perol! rous gl€ BoOU6rordrlorlKd oqpovrrr6 (P =

O.OO79). H oriyrprorl Eyrve enioqg ltrprord vro rous oo0eveig nou unopdAAovrov oe
p4lovl16 oeplop6 Ktrt rous ooOeveig nou eAdgpovov oluy6vo pe pdoro rrinou Venturi
ror rorEArlle enioqg <r€ orqrtorlrd o4povrrrEs 6lqQopEg 6oov oqopd oro ouyrptv6pe-
vo ;.reyE0q (P = 0.015 rqr P = O.O45 ovriorollo)'

Eupnepoiverqr 611 4 nopolq ug4Atirv perypdrtuv ofuy6vou 6ev o6qyei ndvrore orqv
roA[rep4 6uvorq o{uy6vrrro4 rtrv rortbv, oAAd yto rd0e neptorqrt16 e{oroylreterot E-

vo peiyyo nopoldg Oz rrou eivor 6uvor6v vq e(ooqoAioer 14 yeyior4 on66oo4 o(uy6-
vou' 

,NEYM'N (1990) 2:s8-64

Erooytrrvi

H o(uyovoOeponeio qnoreAei ouvq0ropEvq 0epo-
neurrrd npooiyyroq ooOevtitv orqv ro0r;peprvd npd(q.
flopd rrg no,\AonAEg ovoQopE5 orrE evdei(er5 XoprlYn-
oqg Or''''3, orq oJyxpovq prpAroypQio undpler eforpe-
rrrrl oodQero trts EpoS rrg nopopErpous rou ;rnoporiv
vo XpnorponorqOoiv oov o(tdnrorot 6eirreg or.rrorqg o-

Tprl;ro Evrorl<r1g Oeponeiog Noo. EAAqv. Epu0po0 Irouporj
ror flveupovoAoyrr<r1 KArvrr<r1 lorprrrlg lyoAng Kpnrng.

(uyovo0eponeiog.
Oproptvor ouyypoqeiga's, unoorqpi(ouv 6rt q 6ro111-

pnorl rng PvOe Kord rq Srdpreto rqg o{uyovoOepo-

neiog oro enine5o rou 35-40 mm Hg onoreAei roA6

5eixrq rorrrq5 o(uy6vuroqg ror npooQEpet oo<pq npo-
yvurorrxd onoreAioporo, evtir dAIor Oeu.rpoJv rqv PvOz

oqv rov nro oAorAqpulprEvo 6eirrq noporoAori0qons
rtrrv peropoAtiv rou nooooroJ ropeopo0 orproo<porpi-

vq5 Kor rqg rop6roxdg nopoXq5 o€ ouox€rlopr6 pe rqv
rorovdAoorl o[uy6vou.

Avri0ero dAAor ouyypo<peiE7, opQropqrorJv rqv o(io
rlS PvOz oov Seirrq o[uy6vuror15 rns fl€plQip€to5, evtil



PNEUMON Number 2, Vol. 3, April-June l99O

€p€uvrllKn opd6q ond rous peil ror Rubins, onE5el{e
drr q 6rordpnon rns PvOz ) 36 mm Hg, 6ev npoo€-
<pepe oo<pr1 nAeovexrdporo u,S npos rqv erriprloq rq5
nopeiog r(,Jv ooe€vdrv pe Xp6vro ono<pporrr14 nv€upo-
vond0en.

H noporjoo p€IErn orqpi(eror orrlv nopo5oXn 6rr n
enrru;1io rqg o(uyovo0eponeiog rpiveror qn6 ro poO;r6
peAriu-roqg rqg rorrrdg oluy6vuroqg nou nporoAei.

Av 0eurpr;Oei 6rr pErpo rqg rorrxqg o[uy6vu.ror1g eivor
q rorovdAuron Oz (Oxygen consumption), r6re ro Kpt-
rdpro enrruXoJg irpoorlg rrlg o(uyovgOeponeiog pno-
po0v vo roOoproro0v pEoo on6 e<poppoyq rou v6;rou

YNIKO KAI MEOOAO:

H peA€r4 ovo<pEperor oe 13 opptirorous - 9 dv6peg
ror 4 yuvaireg - fiou vooqAeirqrcav orqv MovdSa E-
vrorrrdg Oeponeio5 rou Noooropeiou rou EAAqvrrori
Epu0po0 IroupoJ, qn6 ro Mdplo rou 19gg pEXpr
rov lo0vro rou r5iou Eroug.

Or 5royvdroerg qrov norxiAeg ror qn6 ro o0voAo rurv
13 opptirorurv ol nEvre unopd,\Aovrov oe ouve;1d o{u-
yovo0eponeio pre ;.rdoro rtnou Venturi ror or o116 oe
pqXovrr6 oeprop6 (nivqros 1).

59

l-livoxog 1. Av0pr.rrnoprerptrd ororXeio, 5rdyvurorl ror rpdnog oepropot ruJV r€ptorcrrrrti.rv nou peAerqgqrov.

A/A QiAo Hb (gr) Ardyvwo4 Tpdnog aeptoltoi
1.

2.
3.

'Av6pog

l-uvoixo
'Av5pog

I-uvoixo
'Av5pog

Fuvoiro

'Av5pog
'Av5pog

l-uvoiro

'AvSpog
'Av5pog
'Av5pog
'Av6pog

9.2
7.5

10.5

9.5
12

11.3

9.32
8.2
8.6

11.7
12.1
8.6

1 1.5

84
54
77

65
60

55

68
40
68

77
58
75
63

Iqnrrrd shock-neprrovirr6o
Bpoylonveuprovio-IorXoptil649 5roBrlrqg
Op6pBoloq peoevrepiou- Mereylelpqrrrq
ovonveuorr rrl ovendprero
Kop5royevig shock- [lopoAurr169 erAe6g
[1 opeyxeQo,\r5r xq oro[io-Aoipurl4
qvonveuorrro0
l-leprrovirr5o on6 Aqqq HCI- AreAerrooio
oprorepoU nve0povog
Floyrpeorerroprl
l-loAurpouporropdg
Xpdvro ono<ppoxrrxd nveupovondOero-
MereyXerp4rrx{ ovonveuorrrd ovendprero
Xp6vro ono<f porrrrd nveupovond0ero
[loAupr(oveupil5o
Oli nveupovrrd oi6qpo
l-oorperrop 11 - M ereyyer pqrr xrl
ovonveuorrr4'' ovendprero

Mqlovrxrl ovonvo4
Mdoxq Venturi
Mqlovrrrl ovonvorl

Mdoro Venturi
Mdoro Venturi

Mqlovrrr] ovonvoq

Mdoro Venturi
MqXovrrd ovonvorl
Mqlovrrd ovonvod

Mrllovrrrl ovonvorl
Mqlovrrrl ovonvod
Mdoro Venturi
M4Xovrrrl ovonvorl

4.
5.

6.

7.
8.
9.

10.
11.
12.
13.

rou Fick orqv xArvrrd npdEqe. IJpeurvo ndvro pe ro
vdpo our6, q oprqprorpAeprrq 6ro<popd neprerrrx6rq-
rrIs o€ o[uy6vo, q onoio eivor noAJ qnA6 vo unoAoyr-
oOei orqv ro0' rlpEpo npd[n, ouoXeri(eror dpeoo pe
rrlv rorovdr\ooq o{uy6vou pe oX€oq eu0Errlg qvdAo-
yrl'o'". 'Eppeoq pveio rtlrv oplti.rv qurd.rv yivovror oro
rAooor16 ouyypqpuo rou Shapiro', 6rrou ovo<pEperor
6n q exripqoq rqE oluydvooqs rurv rordrv xdrLu qn6
oro0epEg ouv0dreg dyrou noApo0 ror ;rrrpoxurAo<po-
piog eivor 6uvorq pe rprrrlpro rq pero<popd rou o[uy6-
vou l.riour rou oiporos. lldvrrr oro ouox€lo;r6 our6
orrlpi(eror 11 poorxq qpxn rq5 epyooiog ourqg, nou ei-
vor o unoAoyrop6g rqE oprrlpro<pAeprrqE 5ro<popdg ne-
prerrrx6rqrog o{uy6vou D(CaOz-CVOz) xdrur qn6 6rd-
<popo peiyporo nopoXrlg o{uy6vou, q noporo,\oJ0qor1
rov peropoAtlv rqg D(CaOz-CnOz) xor r; e(oyuryq rulv
oupnepoo;rdrulv nou nporJnrouv on6 lE rrpoovo-
QepOeioeg ;rerpdoerg.

To peiypo rqg nopoXrlg o{uydvou ro0opiorqxe ovd-
Aoyo pe rrg ovdyreg rou rd0e oo0evoJE (ouvOqxr1 A),
evdr xdOe ooOevfig unopoAA6rov roOr1;.reprvd oe nopo-
Xr1 roOopoi o(uy6vou (ouv0rlxq C), yro proq tirpo yro
rov xoOopropd rou Shunt. Enrnpdo0ero oe rdOe dp_
prroro Eyrve 4 Xopnynon ev6g evdrdpeoou peiy;lorog
Oz {ro rous oKonoig r4g ;reAErqE ourdg (ouvodxn B).

Ie rdOe pio ond rrg ouvOqreg A, B xor C, Aq<pOqrbv
rour6Xpovo 6eiyporo oprqproroJ oiporog qn6 rov
roOerqpo rqg reprrSrxdg oprqpiog Kot l"lKro0 <DAeBr_
xo0 oiporog otrd rov xoOerqpo rqg unoxAer6iou xor yro
rdOe 6eiypo unoAoyiorqr€ n n€pt€KnK6rrlro oe o{uy6-
vo, oril.rQu-rvo pe rov rino:

CaOz = Hb (gr) x 1,38 x SaOz

Irq ouvEXero roOopiorqre q oprrlproeAeprxd 6ro-
Qopd neprexrrrdrr1rog o[uy6vou (CaOz-CvO2) yro xd-

HAtxia
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0e ooOevq oe 6Aeg rrg ouvOdreg, Kor yrq rdOe neproro-
rr16 roOopiorrlK€ q ;reyiorq oprqproQleprrrl 6to<popd
neprerrrx6rrlrog (CaOz-CvOz) max xor q ovrioror;1r1

6ro<popd un6 nopold ro0opori oluy6vou (ouvO. C)

(CaOz-CnOz)C.
To 60o ourd peyE0q [(CaOz-PvOzITloX Kor (CaOz-

PvOz)], ovrrnoporE0rlKov Kor ouyxpiO4rov pero(t roug
pe rr1 ;rE0o5o paired-t-test.

H o0yrproq Eyrve oplrrd yro ro otlvoAo rurv n€pr-

ororrrtbv, evtl orq ouvE;1ero errr;rqOqxov Xulprord ro
peytOq nou o<popoioov rous ooOeveig un6 pr1;1ovtr6

oepro;r6 ror Xurprord or perpdoetg ruv qo0ev6v nou €-

Adppovov o{uy6vo pe pdoxo rJnou Venturi. 'OAeg or

nopondvur ouyxpioerg iyrvov pe rq piOo5o paired-t-
test.

ANOTEN EEMATA

To qnoreAEoporo ruJV ;rerpqoetrlv ovotp€povror orov
nivorq 2, 6nou roroypd<povror ot PaOz, PvOz, SaOz,
SvOz. CaOz rqt CvOz, yro rdOe neptorortr6 rot yto rd-
0e ouvOqxq.

Or pEoeg rrpE5 ruv perypdrov nopoXqg o[uydvou yro

rq ouvOflrq A <ivor 41,58 + 1O,47o/o, yro rq ouvOdxr;
B eivqr 56,0 + 11.85o/o, evd.r q ouv0ilrq C eivor rorvrl
yro 6Ao ro Tr€prorcrrrrd ror o<popd nopoXq 100% o{u-
y6vou.

Irov nivoro 3 ovo<pEpovrot ot rtpEg (CaOz-CvOz)
max Kor (CaOz-CvOz) C yro rdOe neptorortx6 rot ou-
yrpivovror pero(0 rous p€ rq piOo5o paired-t-test.

O opr0p6g (N) rov neprororrrdrv eivot 13, evdr on6
nS ovrropcrnOEpeveg rrpEg rqg max Kor C oprqpro-
<pAeprrdg 6roQopdS neprerrrr6rqros o€ o[uy6vo, <poi-

veror 6rr ;r6vo oe 3 on6 rrg ouyrprv6peveg neprnrdr-

o€r5, q nopolq xo0oporJ oluydvou €6uroe rrlv optim-
um qprnproQAeprrq 6ro<popd neprexrrr6rrlrog Oz.

H xord (etyn fre paired-t-test oriyrproq rurv rtpdtv
opr4proQleprrdg 5ro<popd nepterrrr6rnros o€ oluy6-
vo, E5ooe rrpd P = 0.00079, yeyov6E nou uno6qAtlver
ooQtilS 6rr or ouyrprOeioeg rrpEE 6to<pEpouv pero{i
rous o€ Bo0u6 orqrtortrd orlpovrrrd.

H ovrrnopdO€orl rov r6irov nopop€rpuv, oAAd (e-

lulprord rtrrv qooevdv nou eupiorovro o€ pq;trovrx6 o-
eprop6 Kor rurv oo0evtirv nou eAdppovov Oz p€ pdoro
r0nou Venturi, ;re rq pE0o5o paired-t-test, E6uroe rt-
pES P = 0,01 5 xqr P = 0,045 ovriororXo.

EYZHTHEH

Ixon6g rrlg eAeyy6pevqg oluyovoOeponeiog eivot q

rord ro 6uvor6v peAriuroq rqg o(uy6vurons rutv tordv,
lrrrpig 6purg rrlv enrpdpuvoq on6 rrg nopev€py€t€S rns
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ru16v unEpp€rprls npooQopdg oluy6vou". H npooEy-
yron rou npopArlporog rou roOopropoi prog nopoprE-
rpou Trou r'; nopoxoAoi0rlorl rqg onoreAei o[r6ntoro
Seixrq enoproig rorrxqg o[uy6vtrlor1g, eivqr ne6io ou-
veloug €peuvog' 3'1 a'1 5' l 6'1 7.

ErSrx6repo q onou5or6rrlro rrls nopoxoAoiOqoqg
rurv SvOz rot PvOz oov npoYvulortxdtv 6etrrtlv rOrd
rq 5rdpxero rqg o(uyovoOeponeiog, E;1et yiver ovrtrei-
pevo eupeiog ou(rtrqonS perolrj rurv epeuv4rtlv.

Meprroi'8'"'2o'2e, eeopotlv 6rr q PvOz onorelei rov
nro o(r6Aoyo 5eixrq tortrdg o[uy6voor1g, evtl ol Ar-
mstrtong et al,s ror Mithoefera, ro06proov og ono6e-
rEg rr;rEg PvOz ro 35 mm Hg ror 40 mm Hg ovrioror-
1o. Enioqg dAAorl0'21, 0eopo0v 6rr q nopoxoAoJ0qory
rou SvOz 5iver lpdorpeg nlqpo<popieg yro rqv endp-
K€ro rou ofuv6vou Kor rng KopSroqvonveuortrilg Aet-

roupyiog, oQori undpXer d;reoq ouol€rtoq rrlg PvOz pe

rqv rorrxq KsrovdAuloq.
Ie ovriOeo4 dr\Aor ouyypoqeig22'23'24'2s, unoorqpi-

(ouv 6rr q noporoAoriOqoq rrlg PVOz 6ev npoo<p€pel

oo<Di npoyvurorrrd nAeoverrqporq t,rrg npos rnv no-
poroAo004or1 rqg rArvtrilg nopeiog rurv qo0evdv, o-
<poi 6ev qnoreAei ouro6Jvopo Seirrq oltoA6yqorlg
Oeponeurrrcirv ;letptoptilv ror ot geropoAEg rqg eivot

6uvor6v vo o<peiAovror oe peropoAtg rrlg xorovdAtrt-
oqg oluy6vou, rq5 ropnJArlE ono6top€uon5 rnE otpo-
o<porpivqg d rou ropeopoJ rou oprqptoroi oiproroS.

Ereivo nou onorrd r6roirepq pop0rqro ons npoo-
vo<pepOeioeg ;reAEreg eivor 6rr o<poporirv enrAeypfveg o-

;rd6eg ooOevdrv, nou evrdooovrot oro nAoiolo Kdnotos

ouyrerpr;rEv4g v6oou.
H nopo0oo peAErq yiveror oe ru;1oio enrAeypEvoug

ooOeveig ror 11 o(roldynon rn5 o(uyovoOeponeiog 6ev
yiveror pe rdnoro pepovur;rivq nopdprerpo, oAAd pe

rov unoAoyrop6 rng oprqpro<p,\eprrdg 5roQopds n€pt€-

xrrrdrqrog oe Oz (CaOz-CnOz), nou eivot 6eirrqg rqg
rorrxdg rorovdAu-roq5 Oe. Kevrprr6 rqg orlpeio eivot q
ouverripqoq rn5 qprnproQAeprxdg 5roQopdS TI€pr€Kn-

x6rqroE o€ Oz urT6 nopoyd ro0oporir o(uy6vou (CaOz-

-CvOz) C xor rqg peyiorqg oprqproQAeprrrlg 6ro<popdg

neprerrrx6rqroE (CaOz-CnOz), max, yrcr rdOe dpptrt-
oro rou peAerd0qre.

H orJyrproq rord (eJyq ruv 6tlo ourtirv nopo;rE-
rpulv l-r€ paired-t-test, €6erle 6rt 6to<pEpouv pero(J
rous o€ po0p6 ororrorrrd oqpovrrr6, 16oo oro o0vo-
Ao rurv neprororrrtilv 600 Kqr ;trtrtptord orrg opd6e5 rtov
ooOevdv nou unopdAAowov oe pq;1ovt16 oeptop6 rot
eAdppovov o(uy6vo pe pdoxo r0nou Venturi.

H o4pooio rqg noporrlpqoqg ourrlg 0o npEner vo o-
vo(qrq0ei orq olEoq nou ouv6Eer rqv rorovdAtuorl Oz

orqv nepr<pEpro (Oz consumption), pe rn 6ro<popd ne-
prerrrr6rqros qprnproKori ror ;rrrro0 QAeptro0 oipo-
ro5 o€ Oz. Eivor yvoor6 6rt q rorovdAuon 02 orrlv
neprQEpero roOopi(eror ond rqv e(iouroq rou Ficke:
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llivoxog 2. AvoAurrxdg nivorog onor€A€opdrLuv r@v prerpdoeurv.

A/A Meiypa Oz PaOz-PiOz
(mm H9)

Sata-Sati
(%)

CaOz-CiOz
(mt/lOOml)
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4.

5.

7,23
8,88
9,77

6,90
8,75
7,95

2.

7,22
9,24
7,95

8,13
7,97

A. 45o/o

B. 600/o

C. lOOo/o

A. 24%
B. 35o/o

C. lOOo/o

A. 37o/o

B. 600/o

C. lOOo/o

A. 40%
B. 5Oo/o

C. lOOo/o

A. 28%
B. 35o/o

c. 100%

A. 55o/o

B. 70%
C. lOOo/o

A. 40%
B. 5Oo/o

c. 100%

A. 60%
c. 100%

A. 38o/o

B. 55%
C. lOOo/o

A. 47o/o

B. 65Yo
C. lOOo/o

A. 60%
B. 73o/o

C. lOOo/o

A. 35o/o

B. 50%
c. 100%

A. 50%
B. 650/o

c. 100%

77 -33
108 - 40
261 - 47

51 -36
84-45

121 - 40

104 - 32
179 - 34
315 - 36

13't - 40
187 - 41
209 - 42

79-41
107 - 33
90-35

57 -29
69-33

114-31

103 - 29
131 - 36
135 - 31

107 - 35
217 - 35

150 - 42
269 - 47
491 - 58

141 - 39
287 -52
271 - 58

98-38
115-38
147 - 39

77 -33
99-32

108 - 33

56-33
63-37

161 - 41

94,5 - 57
97,7 - 70
99,6 - 77

88,4 - 66,7
96,7 - 84,6
98,7 - 76,9

98,2 - 63,6
99,5 - 68,2
99,8 - 72,2

98,6 - 69,7
99,3 - 70,9
99,5 - 72,3

95,7 - 75
97,9 - 62,9
96,8 - 65,9

92,3 - 55
95 - 67,6
98,6 - 62

98 - 56,3
98,8 - 72
98,9 - 62

98,4 - 71,9
99,7 - 70,5

98,9 - 73,6
99,7 - 79,4
99,9 - 87

99 - 73,9
99,7 - 85,3
99,7 - 88,7

97,7 - 72,4
98,5 - 73,2
99,2 - 75,9

96,0 - 65,7
98,0 - 63,7
98,2 - 64,2

90,4 - 66,4
92,5 - 73
99,3 - 79

1 1,99 -

12,4 -

12,64 -

9,14 -

10,0 -

10,21 -

12,57 -

12,67 -

12,69 -

1 1,13 -

11,28 -

13,40 - 9,21
14,22 - 9,88
14,46 - 10,46

12,92 - 9,13
13,01 - 9,29
13,04 - 9,47

15,84 - 12,42
16,21 -',t0,41
16,03 - 10,91

14,39 - 8,57
14,81 - 10,54
15.37 ! 9,66

7.

9.

10.

11.

12.

11,73 - 8,73
11,83 - 9,42
1 1,85 - 10,32

15,95 - 1 1,93
16,09 - 13,77
16,O9 - 14,32

16,31 - 12,08
16,44 - 12,22
16,56 - 12,67

11,39 - 7,79
1 1.63 - 7,55
11,65 - 7,61

14,34 - 10,53
14,67 - 11,58
15,75 - 12,53

13.

1.

3.

b.



I
I

i

I

62

Ilivoxog 3. I0yrprorl pe paired-t-test rns peyiorrl5 6u-
vorqg oprqpro<pAeprrqg 5toQopd5 n€pt€Kl-
rdrqrog oe Oz (CaOz-CvOz) max KtIt rrls o-
vriororyrlg 6roQopdg nou nqpcrrrlpeiror rd-
rut ond ouvOqreg Xopnyqons roOopori o[u-
ydvou (CaOz-CvOz) C.

q/q (CaOz-CiOz)max (CaOz-CiOz) C Tponog
(ml/l00 ml) (ml/lOO ml) oeptoltoi
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oerpd rou5 peropoAig rou Shunt3l, rqg olioqg oepr-
o;ro J,/or ;rdru-ronS (V/Q)32, rnv ovq Kortlvo;r I rq g o r pd-
roons orqv neprQtp€ro33, Kor rnv ovooroAfi proXqpr-

xdrv ovr5pdo€urv o€ rurroprr6 enine5o3a.
AvoAurrr6repo ro oupnepdoporo qnd rS ;reAEreg

rtov Hughes and Rubin26 xqr Fisherl, o6qyo0v oro drr
rord rq 6rdprero rqg peropoAdg rrrlv ouvOrlxtlv rqE o-

IuyovoOeponeiog preropdAAovror or ouvOdre5 rqS
nveupovrrflg rurAoQopioE, rrou 1.r€ rq oerpd roug enr<pt-
pouv ovoKorovopq rou Shunt ror Sroropdooouv rn
oX€oq oepropro0./orpdrulorlg (V,/O). To perpqr6 qnorE-

Aeo;,to qurdJv ru.rv ;reropoAdrv ovrrroronrpi(eror orqv
oro5rorq q0Enon rqg xuqreAr6orprloer5rrdg 5ro<popdg,

nou oKo^oueei rqv o0(r1oq rqg nopoXqS Oz Kcrr rrlv oi-
Eqon rq5 PaOz. H oiEnon 6purE 16oo rqg PaO2 6oo
Kor rrl5 CaOz, 5ev ouv6ud(eror Kor' ovdyKrl pe oroOe-
p6rnro q peiulorl rqg ClOz Trou (Iv quEnoei ror ourd
ev5eXopEvog vo oqpoiv€r peiooq rqg on6Sooq5 Oz o€
rorrrd enine5o.

H eldyrlorl rrlg noporqpnoqs qurns 0o npEner vo o-
vo(qrqOei ong o5o09 peroQopd5 Oz, cln6 rn ouorqpo-
rrrd rurAo<popio pEXpr ro rJrropo. EQdoov q Hb ror
ro C.O. nopopEvouv oro0epd, rdro on6 riror€S ouv-
Oqxeg q rurroprrd o[uy6vurorl e[oprdror on6 50o nq-
pdyovreg.

A) An6 rq ;rrxpoxurAoQopio.
B) An6 roug ev6orurrdproug ;rr11ovro;roig np6olq-

WnS Kor rorovdAr.uoqg oluy6vou.

'Ooov oqopd orrl prKpoKurAoQopio, <poiveror 6rr
rdOe ror6g Eler 5ro<poperrro[rg prllovro;ro0g ouropU0-
pron5 rn5 prrporurlo<popioE rou, o0;r<povo p€ nS t.t€-
ropoArr€g rou ovdyxeg2''3s, 5reupJvovrqs q ouondr-
vros ro oyyeio rou, ovdAoycr p€ rrlv npooqopd rou o-
(uy6vou Kor nS ovriororXeg peropoArrEg rou onorrfl-
oetg'u.

O 6e0repog nopdyovrog qQopd orq Aerroupyio on6-
ArlqrnS o(uy6vou on6 rq r0rropo. E6dr npEner vq rovt-
oOei 6rr r; rorovdAuroq rou o(uydvou 5ev pnopei nori
vo uneppel rrg ovdyreg oro prroXdvSpro rurv rurrdpurv36
Kqt ouv<ncrrg q unepnpooQopd o{uy6vou oSqyei
orqv ovoyulyq rou xor rov oxrlponop6 eAeu0Epulv ro-
Irxtirv pr(tlv Oz (oxygen radicals), pe onoreAEoporo €-

nrrivSuvq yro rov rurroprrd peropoArop63T'38'34 Kqr Kt-
pro ro(rrfl 6pdoq oroug nve0;rov€S nou SiXovror ro
nAeioro rqg npooQepop€vqg noodrqrog rurv o{erSurn-
rdv pr(tirv.

Iupnepoolrorrrd Aorn6v, r1 oluyovoOeponeio npiner
vo <(oroprrre0eror ;,re o5qy6 ro piypo Oe nou 0q enr<pE-

per rq peyiorq oprrlpro<pAeplrd 5ro<popd neplexlx6rq-
rcrs o€ Oz. O onA6g our6g unoAoylopdg o6qyei orqv
xoArirepq Suvorq o[uy6voor1 rqg nepr<pEperog ror eAo-

;ltoronotei nopdr\r\r1r\o rrg nopevEpyereg on6 rqv ruX6v
unEpperpq Xopnyqoq o(uy6vou.

1.

2.
3.
4.
5.
6.
7.
L
9.

10.
11.
12.
13.

4.76
2.26
4.34
3.79
5.84
5.82
5.35
3.00
3.31
4.05
4.23
4.08
3.81

2.87
2.26
4.00
3.57
5.12
5.71
4.74
1.53
3.31
1.77
3.89
4.O4
3.22

M-A*
M-V**
M-A
M-V
M-V
M-A
M-V
M-A
M-A
M-A
M-A
M-V
M-A

P = 0.0O79
M-A*: Mqlovrrdg oeprop6g
M-V**: Mdoro Venturi

rorovdArrloq Oz = 1O x C.O. x (CaOz-CvOz)
6nou C.O. = xop6rorrl nopoX4

Eqooov q oprrlpro<pleprr[ 6rorpopd neplerrr16rqrog
o€ Oz ouol€ri(eror dpeoo pc rnv rorovdAulor| Oz, rl €-
rripqoq rrlg oov 5eixrqg onoreAeoporrx6rqrog rq5 o-
[uyovoOeponeiog pnopei vo Oerrrpq0ei enrpepAqpEvrl,
rupirr-rg 6rov q peropoArxfg ouvOqreg Kot ro (orrrd
oqpeio nopoprEvouv oroOepd, yeyov6g nou uno6qAdr-
v€r Kor oroOepdrqro rou 6yrou noApori.

IuvendrE q eppqveio rov perpdoedrv ;rog eivor 6rr q
oi[r1oq rqg nopolr]g oluy6vou 6ev <nr<piper orilrlorl
rqg rorovdA@on5 ornv nepr<pEpero. Frq xdOe ooOevd
Kcn yro ouyrerprpEvq rd0e Qopd nepioSo rqg vdoou
rou undp;1er Evo piypo nopoldE Oz, nou e(oo<poAi(er
rqv peyiorq npooqopd Oz orrlv neprQEpero. O xooo-
prop6g rou r5qvrro0 ourori piyporog nopoldg yiveror
pe pdoq rov unoAoyrop6 rqg preyiorqg oprqpro<pAepr-
rqg 6ro<popdg neprerrrr6rrlros o€ Oz Kot onorrei rq
ouverripqoq rurv oepicrrv rou oprrlptqroJ rqr rou pt-
rro0 qAeprroi oiporog.' Or nopdyovr€S nou uneroEp;lovror ror roOopi(ouv
rqv t6ovrrq ourd ouv0qrq o{uy6vu-roqg eivor 5uvor<)v
vo eupiorovror oe enine5o nveupovrxdg'u i ouorqpo-
rrr[g xuxloQopiogl, orqv urKpoKUrAoqopio2T'2t ror o€
rurropr16 enine6o d or6p4 eivqr Suvor6v vo oQopotv
rqv eniSpooq oppovrrdrv nopoy6vrov" ro, r,1, ro{rrd
5pdon rurv pr(drv o{uy6vou30. Or no0o<puoror\oylroi
ouroi prlXovropoi eivor Suvqr6v vo enr<pipouv p€ rrl
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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 lntensive Care Unit
(lCU), 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 1OO% oxygen and mixture (B) was between A and C. The respective arte-
riovenous difference of oxygen content (CaOz-CvOz) was defined for each type of treatment
and in each case the maximum arteriovenous difference of oxygen content (CaOz-CvOz) max
was determined and this was compared with the respective differences (CaCOz-CnOz) C
under pure oxygen supply.

Paired comparison of these two parameters for all cases showed a statistically significant
difference (P =O.OO79). ln 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 =O.015 and P = O.O45 respectively).

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

PNEUMON (199O) 2:65-70

ln practice oxygen treatment is a common thera-
peutic approach. Despite the fact that there are
many references concerning the indications for oxy-
gen supplyl'2'3, in the current literature controversy
exists over the parameters which may be used as
reliable indices of correct treatment.

.Some authorsa's support that the maintenance of
PvOz during oxygen treatment to a level of 35-40
mm Hg is a satisfactory index of oxygen tissue supp-
ly and offers definite prognostic advanlages. Others

consider the CvOz as the most complete index for
monitoring the percentage of haemoglobin satura-
tion and the cardiac supply in correlation with the
oxygen consumption. ln contrast other authorsT
challenge the value of CvOz as an index of oxygen
tissue delivery, whereas a research team by Peil and
Rubins showed that the maintenance of CvOz 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.

lf we consider that oxygen consumption is a pa-

Department of Critical Care Medicine, Red Cros Hospital
of Athens, Department of pulmonary Medicine, Medical
Scool of Crete.
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rameter of oxygen tissue supply, then in clinical ygen supply was given for the purpose of this study
practice the criteria of effective oxygen therapy can (condition B).

be defined by using the Fick Lad. According to this For each condition (A, B, C) radial arterial blood

law the arteriovenous difference of oxygen content samples and sub-clavicle mixed venal blood samples
which. in practice, is very simple to calculate, corre- were taken and for each sample the oxygen content
lates linearly with oxygen consumption'0'". lndirect was calculated according to the equation:

reference to this principle is made in Schapiro's
classical book, where the estimation of oxygen CaOz = Hb (gr) x 1 .38 x SaOz r

tissue supply, under standard conditions of cardiac
pulse volume and microcirculation, is possible with Furthermore, for each patient the arteriovenous

criterion the transport of oxygen via the blood. The difference of oxygen content (CaOz-CnOz) was de-

basic principle of the present study is based on this termined and in all cases the maximum arteriove-

correlation. The aims of the study therefore were nous difference of oxygen content (CaCOz-CvOz)

the calculation of arteriovenous difference of oxygen max as well as the respective differences under

content D(CaOz-CnOz) under the different oxygen conditions of pure oxygen supply (CaCOz-CvOz) were
mixtures given, the monitoring of D(CaOz-CnOz) measured.

changes and finally the conclusion extracted from The two parameters [(CaCo2-CvOz) max and (Ca-

these measurements. (COz-CnOz)Cl were compared by using the student's
paired-t-test.

The comparison was made initially in all cases,

Material and Methods whereas in addition the parameters which con-
cerned patients under mechanical ventilation and

We studied 13 patients (9 men and 4 women) those using the Venturi mask were made separate-
who were hospitalized in the intensive care unit of ly. The student's paired-t-test was used for all com-

the Hellenic Red Cross hospital from March to June parisons.
1 988.

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

The oxygen mixture was defined according to
each patient's requirements (condition A), whereas The results of all measurements (PaOz, PvOz.

each patient underwent a daily pure oxygen supply SaOz, SvOz, CaOz and CvOz) concerning each case

(condition C) for 1 /2 an hour for shunt determina- and for each condition are shown in table 2.

tion. ln addition in each patient an intermediate ox- The mean values of oxygen mixture given for con- i

Table 1.

No Sex Age Hb (gr) Diagnosis Ventilation

1. Male
2. Female
3. Male

4. Female
5. Male

6. Female

7. Male
8. Male
9. Female

1O. Male
12. Male
13. Male

84 9.2 Septic shock-peritonitis Mechanical vent.

54 7.5 Bronchopneumonia-diabetes mellitus Venturi mask

77 10.5 Mesenteric thrombosis-post-surgical Mechanical vent.
respiratory failure

65 9.5 Cardiogenic shock-paralytic ileum Venturi mask

60 12 Cerebral ataxia-pulmonary-infe- Venturi mask
ction-resPiratorY failure

55 1 1.3 Peritonitis from HCI intake-atelectatic Mechanical vent.
left lung

68 8.6 Chronic obstructive pulmonary disease- Mechanical vent.
post surgical respiratory failure

77 11.7 Chronic obstructive pulmonary Mechanical vent.

68 9.32 Pancreatoctomy
40 8.2 MultiPle injuries

75 8.6 Acute pulmonarY oedema
63 1 1.5 Gastrectomy-post-surgical

respiratorY failure

Venturi mask
Mechanical vent.

Venturi mask
Mechanical vent.
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Table 2.
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Oz Mixture PaOz-PiOz
(mm Hg)

Sata-Sati
(%)

CaOz-CiOz
(mt/lOOmt).

5.

7,23
8,88
9,77

6,90
8,75
7,95

2.

3.

4.

b.

7.

A. 38%
B. 55o/o

c.100%

9.

10.

11.

12.

A. 45o/o

B. 6OYo

c.100%

A. 24o/o

B. 35o/o

C. lOOo/o

A. 37o/o

B. 600/o

c. 100%

A. 4Oo/o

B. 5Oo/o

C. lOOo/o

A. 28%
B. 35o/o

C. lOOo/o

A. 55%
B. 7Oo/o

C. lOOo/o

A. 400/o

B. 5Oo/o

C. lOOo/o

A. 60%
c. 100%

A. 47o/o

B. 65%
C. lOOo/o

A. 600/o

B. 73o/o

c. 100%

A. 35o/o

B. 5Oo/o

C. lOOo/o

77 -33
108 - 40
261 - 47

51 -36
84-45

121 - 40

104 - 32
179 - 34
315 - 36

131 - 40
187 - 41
209 - 42

79-41
107 - 33
90-35

57 -29
69-33

114 - 31

103 - 29
131 - 36
135 - 31

107 - 35
217 - 35

150 - 42
269 - 47
491 - 58

141 - 39
287 -52
271 - 58

98-38
115-38
147 - 39

77 -33
99-32

108 - 33

56-33
63-37

161 - 41

94,5 - 57
97,7 - 70
99,6 - 77

88,4 - 66,7
96,7 - 84,6
98,7 - 76,9

98,2 - 63,6
99,5 - 68,2
99,8 - 72,2

98,6 - 69,7
99,3 - 70,9
99,5 - 72,3

95,7 - 75
97,9 - 62,9
96,8 - 65,9

92,3 - 55
95 - 67,6
98.6 - 62

98 - 56,3
98,8 - 72
98.9 - 62

98,4 - 71,9
99,7 - 70,5

98,9 - 73,6
99,7 - 79,4
99,9 - 87

99 - 73,9
99,7 - 85,3
99,7 - 88,7

97,7 - 72.4
98,s - 73,2
99,2 - 75,9

96,0 - 65,7
98,0 - 63,7
98,2 - 64,2

90,4 - 66,4
92,5 - 73
99,3 - 79

1 1,99 -

12,4 -

12,64 -

9,14 -

10.0 -

10,21 -

13,40 - 9,21
14,22 - 9,88
14,46 - 10,46

12,92 - 9,13
13,01 - 9,29
13,04 - 9,47

15,84 - 12,42
16,21 - 10,41
16,03 - 10.91

14,39 - 8,57
14,81 -10.54
15,37 - 9,66

12,57 - 7,22
12,67 - 9,24
12,69 - 7,95

1 1,13 - 8.13
11,28 - 7,97

1,73 - 8,73
1,83 - 9,42
1,85 - 10,32

5,95 - 1 1,93
6,09 - 13,77
6,09 - 14,32

6,31 - 12,08
6,44 - 12,22
6,56 - 12,67

1 ,39 - 7,79
1,63 - 7,55
1,65 - 7,61

A. 5Oo/o

B. 650/o

C. lOOo/o

14,34 - 10,53
14,67 - 11,58
15,75 - 12,53

13.

1.

8.
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dition A were 41.58 t 10,47%, for condition B 56 *
11.85%, whereas condition C was the same in all
cases, that is, 1OO% oxygen supply. Table 3 shows
(CaOz-CvOz) max and (CaOz-CvOz) 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 O.OOO79 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 effectsl2. the
establishment of a reliable index for monitoring the
tissue oxygen supply is a subject of continuous re-
search'3-". The significance of indices, such as
SvOe and PvOz, as prognostic indices during oxygen
therapy, is the subject of continuous discussion be-
tween researchers. Thus, somele-20'3e consider that
the PvOz is the most valuable index whereas Arm-
strong et als and Mithoefera defined the value of 35
mm Hg and 40 mm Hg respectively as the accepta-
ble PvOz value. ln addition other researchers'0-2'
consider that the monitoring of SvOz gives useful in-
formation concerning oxygen sufficiency and cardi-
opulmonary functiorr, since there is a direct rela-
tionship between PvOz and tissue oxygen consump-
tion. ln contrast, other researchers22'2u support that
PvO2 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. ln 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 (CaOz-

CvOz), which is an index of oxygen tissue consump-
tion. A central point of our study was the co-estima-

1NEYMON TejXoS 2o, Tdttos 3o9, AnpiAtog-lo}vtog 199O

tion of arteriovenous difference of oxygen content
under pure oxygen supply (CaCOz-CVOz) C and the
maximal arteriovenous difference of oxygen content
(CaCor CtOz) 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. lt is known
that peripheral oxygen consumption is defined by
the Fick equatione:

Consumption Oz = 10 x C.O. c (CaOz-CnOz)

where C.O. = 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 pulmonary26
or systematic circulationl, the microcirculation le-
vel"''8, cellular level or may possibly even refer to
hormonal factors2e and the toxic action of oxygen
free radiaclesto. These pathophysiological mecha-
nisms may in turn produce shunt changes3',
changes in the relationship between ventilation,/b-

Table 3.

No (CaOz-CiOz)max (CaOz-CiOz) C Ventilation
(mt/1OO ml) (ml/1OO mt)

1.

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

10.
11.
12.
13.

4.76
2.26
4.34
3.79
5.84
5.82
5.35
3.00
3.31
4.05
4.23
4.08
3.81

2.87
2.26
4.O0
3.57
5.12
5.71
4.74
1.53
3.31
1.77
3.89
4.O4
3.22

MV*
MASK

MV
MASK
MASK

MV
MASK

MV
MV
MV
MV

MASK
MV

P = 0.0079
MV*: Mechanical Ventilation
MASK:**: Venturi Mask
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lood supply (V/olt32, redistribution of periferal blood
supply33 and the inhibition of biochemical reactions
at a cellular level3a.

ln detail, the conclusions drawn from the studies
of Hughes and Rubin26 and Fisherl, 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,zO. The result of these changes is reflected in the
gradual increase in alveolar-capillary difference
which follows the inelease of orygen supply and in-
crease of PaOz. However, the increase of both paOz

and CaOz is ,rot always combined with stability or
reduction of CvOz 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"'tu, dilating or contracting its vessels
depending on oxygen delivery and the respective
metabolic needs28. The second factor refers to the
function of oxygen uptake by the cells. lt must be
stressed here that the oxygen consumption can
never overcome the needs at the cellular mitochon-
dria36 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 metabolism34'37'38 and especially lung toxic
action which receives the majority of the free radi-
cles produced.

ln 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 epntnpo Otitparcog orov rpqupqriq
rns povd6ds evranrcrTg Oepaneiag (M.E.O.)

:T. TPATAPA:

NEPIN Hq'H

Kord 14 6rdprero 3 ertilv 6ronrorti0qxov 23 neprnrtiloerg epnu4yorog Otiporog oe
794 notrurpouporieg nou voo4treiOr1rov or4 M.E.O. rou KAT. Or npo6ro0eotroi nopd-
yovr€S rrou qvqyvurpioo4rov nrov 4 orrrpoxrrrl rdruro4, o prrllovrx6g oeprop6g, n €roq-

Vu.lVn orrrAnv@v rqpoxEreuoqg une(urrortro0 ldrpou, q npoqyqoeioo nveupovrxq Aoi-
pc'r(n, rl Kpqvro€yK€OqfuKn rdrrrro4, n Xpnon roprrroer6drv, 11 erop6grlon Kqt o qAroo-
Arop6g. 2e 20 oo0eveig onopovtir0qrov yrrp6pro ge roAArEpy€r€S nAeuprrrrori uVpoti i
xpdron rqrd Gram.To prrp6Bro flou ovoyvurpio0qrov drov: Gram (-) oe 12 ooOeveig,
ypuoi(rrrv ora<[utr6roKKog o€ 3, Gram (-) ror ovoep6pro oe 2, Gram (-) rol oro<putr6-
KoKKos oe 2 rqr p-orpenr6roKKo5 oe 1 qo0evrl.'OAor or oo0eveig ovrrperurnioOrlrov
pe 1opdy4o4 ovrrprorrrdrv ror nopo;1Ereuor1 rou epnurll.rqros. Ee pto nepinruto4 onotrq-
Oqre lerpoupyrr[ en€ppaor1. E4pertilOqrov 4 Odvsror oAAd roveig orr' ouro0g 6ev qno-
5604re dpeoo oro epnrl4po. Eupnepoivoupe 6rr ro epn04po eivqt enrnAorr1 o;lerlrd
ondvrq oAAd 61r opeA4rEo, 6rr oroug oooeveig llqs €nlKpqrorloqv rq Gram (-) prxp6pto,
q 0vqr6r4ro ilrov prrpq ror 4 ovdyrq lerpoupyrrdg nopolEreuo4g, ondvlo.

nNEYMON (199O) 2:71-76

To epnJq;ro Otirporog eivor ouvdOr.rlg ;rro 6eurepo-
no0nS AoiUoEn, onorfAeopo enExrooqg AoiUt EnS qn6

rdnoro yerrovrx6 ro16 q onovr6repo onorEAeopo orpo-
royevoJg Sroonopdg. IuvflOtr.r5 eivor enrnAord porrq-
proxqg nveupoviog, unodro<ppoyporrxoJ d nveupovr-
ro0 onoordporog, Srdrpqoqg oroo<pdyou, X€rpoupyr-
xdg en€ppooqg d noporEvrnons oro Otirporo ror rpoi-
pcrros oro Otirporo. Oeopeiror poprirorq ,\oi;ru.r(q pe

peydAq Ovqr6rqro.
To epntqpo Otirporog perd on6 rpouporropr6 ror <r-

5rx6repo perd on6 rpoJpo Otirporog iXer ouoXerro0ei
pre 6rd<popoug nopdyovreg (orpo0rirpo[, Jnop[q oold-
vov Ourporooropiog, npoqyq0eioo nveu;rovrxq Aoipro-

[q r.An.). YndpXouv dprog noA,\d opr<prop4roipevq 0€-
poro'-' nou orpopoJv rous npodroOeorroig nopdyo-
vreg 6r1;rroupyio5 rou, rq ;rrrpoproAoyio rou, rq Oepo-
n<io, rqv np6yvtrloq, or\Ad rqr rq ouXv6rqrq U€ rnv o-
noio nopouord(eror. [ro ro A6yo our6 peAerqO4rov o-
voSpoprxd QdreAAor noAurpou;rorrtirv rqg MovdSog

Evrorrrrlg Oeponeiog pe orond vq 6ronroruJOoiv: 1) H
ouX6rrlg rou epnurlporo5, 2l Or npo6roOeotroi nopd-
yovr€g ror or srrroAoyrroi prrpoopyovro;roi, 3) H ono-
reAeoprorrr6rrlro ruJV Oeponeurrrtirv ;re065ov rot 4) H

oqpooio rou e;rnurl;rorbg yro rqv txpooq rou ooOe-
voig.

YArr6 - ME0o6og

MeAerq0qrov ovo6poprxd or rpdreAAot rpoupon-
d.rv qoOevd,v nou erodXOqoov orrl M.E.O. rou KAT oe

Xpovrr6 5rdorqpo 3 ertirv (ond lo0Aro 1986 Eurg lo0vro
1989). Epnrjqpo 0drporog OeurprlOqre q une(u-rrorrrfi
ouAAoyd, orqv onoio: 1) Aveupiorovrov plKpoopyqvt-
o1.roi pe xoAArEpyero q prrpooronrrq e[Erooq perd on6

Xp6on rord Gram, rt 2) To pH rou nAeuprrrro0 uypori
eiXe rrpq prrp6repq rou 7 rqr q ouyrtvrpuroq yAur6-
(qg r'1rov prrp6repq qn6 4O mg/dl1

Koroypdqovrqv ro 5qpoypoqrxd oror;1eio rou cr-

o0evorjg, or roxtiroerg rou, or Seirreg popirqrog rqg rd-
Ktrtons (lSS: lnjury Severity Score, GCS: GlasgowMovd5o Evrorrrqg Oeponeiog Noooropreiou KAT.
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Coma Scale), o 1p6vog on6 rov rpouporrop6 tilg rq
Srfproupyio rou e;rnudporos, ro popQoAoyrrd Xopo-
xrqprorrxd rou, or orrror\oyrroi prKpoopyovropoi, q ou-
oXErroq pe 5rd<popoug npo6ro0eorxo0g nopdyovr€S, n

e<poppooOeioo Oeponeio, q Jnoplrl enrnAordrv ror r1

Erpooq rou ooOevoig.

AnoreAGoporo

Eni794 rpouprorrtlv ooOevdv or 383 ei;1ov rorur-
oerg OdrporoS 872 r,\e rorig, 1 1 ovorrrEg). Iro oivoAo
ru.rv 794 oo0evd.rv unflp(ov 23 epnurlporo 0drporog

12.8%1. An6 rou5 23 ooOeveig or 2'l drov dv5peg rotor
2 yuvoireg. H pEoq qArrio rtuv ooOevtirv pe epn0qpo d-
rqv 39.4 .23-75 Erq). H pEoq rrpfl rou ISS qrov 38.2.
Enrd qo0eveig eiXov GCS < 7 rqrd rrlv €rocryuryd roug
oro Noooxopeio.

An6 roug 23 ooOeveig or 21 eiXov xdroorl Odrpoxog,

or 2O rAerord ror Evog ovorXrd (6rorrrpoivov rpo0po
ond poXoipr). M6vo 4 on6 roug 21 eilov opryfl Ourpo-

xrxd xdrooq, evd.r or un6Aornor 17 eiXov 5rd<DopeS BAd-
peg ror oe dAAq pEpq rou otirpor6g roug. Orrdl ooOe-
veig on6 roug 23 unopAqOqrov oe Aonoporopio yro

rorArorig rortloerg. Atrq on6 roug 23 ooOeveig eiXov
Kpqvro€yK€OoArr[ xdrooq ror flrov oe ropor66q ro-
rdorooq. Ie 1 5 qn6 roug 23 ooOeveig eiXov erool0ei
ourr\rlverg oro Odrpoxo yro nopoX€reuon flv€upovoedJ-
porog d orpo0tlporog. IuvoArxd erodXOqoov 276 ow-
Adv<g oroug 794 rpouporieg oo0eveig, or 239 nprv rn
yiveoq epnudporoE yro 5rd<popeg orrieg (nveupoOrirpo(
r.An.) xor or 37 perd rq 5qproupyio epnuqproros yro

nopoxireuod rou. Or 239 ou-rAnveg rono0errlOqKqv o€
204 qo0eveig pe nveupoOdlporo, orl.ro0tirporo, orpo-
nveupoOtirpoxo q e[rSprrrporrrd une(ororrrq ouAAoyq
(Elrdpr.rrporrrEg, oreipeg ouAAoy€g nou 6ev qrov epni-
npo o0re orpoOdrpo{ ror ouvq0u.rg qvqnriooovrov Ai-
yeg qpEpeg perd rov rpouporropd). BA€ne nivoro 1.

And roug 15 ooOeveig orouE onoiou5 nprv rn yEveorl

ro epnuqporog eiXov ronoOerqOei Ourpoxoourr\r1v€S, or

6 eiXov orpoOtirpoxo, or 5 nveupo0drporo xor or 4 or-
ponveupro06poro. And roug 5 nveu;roOdlpoxeg or 2 E-

yrvov rord rq Srdprero rrlg voorlAeiog rcuv ooOevdv,

llivqxqs 1. Airrq nopoxtreuons npr0urporiou

Ao0eveig Awpaxo-
ouArlveg

Arpo0tlpol
l-iveupo0ti.rpol
Arponve upo0tirpo(
Ireipo, elr6pr-rrporr ril
une(ulrorrrd ouAAoyrl

1NEYMON Teiyog 2o, T61tog 3og, AnpiAtog-loivtoE 199O

oqv enrnAord pqXovrxori oepropori (poporporlpo), evtir
oe dAAoug 2 roOdrg xor 2 olpoOtlpoK€S Kot oe 1 orpo-
nveupoOd;poxo or ourAfveg eilov ronoOerqOei oe dAAo
voooropeio, nprv rnv erooyoyrl rous oro 6rx6 pog. Ie
12 on6 roug 15 ooOevei5 or 0oporooulAdveg 5ev Aer-

roupyo[roov A6yo on6<ppqEnS Uerd qn6 rdnoro Xpovt-
16 oqpeio, evd.r oe 3 ooOeveig ro epn0qpo ovonrJl0q-
xe oe Aerroupyotvreg Ourporoocr-rAfiv€S nou npo<povdrg

6ev nopoX€reuov rKqvonorqrrxd rqv une(ororrrq rorl6-
rnrq.

Or 20 qn6 roug 23 ooOevei5 eiXov reOei yro rdnoro
Xpovrx6 6rdor4po (5-23 rlpEpes) un6 pqlovrxd unoorrl-
pr(q ovonvorlg. Orrd.r ooOeveig ei;1ov 6ronrorurpEvq
erop6<pqoq, 9 ooOeveig eilov Adper xoprrroer5f A6yr.rr

Kpqvro€yK€OoArrdg xdrooqg, oe 14 ooOeveig nporlyf-
Oqxe rou e;rnufporog nveupovrrrl Aoipo(q. evdr 3 o-
oOeveig Enoolov ond Xp6vro oArooArop6. Irov nivoro
2 qoivovror dAor or nr0ovoi npo6ro0eorroi nopdyovreg
roOdlg xor o opr0p65 rurv oo0evtirv nou ouroi noporq-
pq0qrov.

llivorog 2. l-lrOovoi npoSro0eorroi nopdyovreg

[7 pod n9eor xoi na pdyovreg Ao9eveig

Kdrtrroq Odrporog
MqXovr169 oeprop6g
OtrrporoooAdvog
11 po4yqOeioo nveupovr rr1 Aoiptrl[r1

KpovroeyreQoArrrl rdrtoorl
Arlrpq roprrroer5d.rv
Erop6Qqo4
AArooAropdg

Anopdvtr;oq prrrpopiu-rv qn6 ro nleuprrr16 uyp6 iyrve
oe 20 qn6 roug 23 oo0eveig pe roAArEpyero d,/xor pe

Xpd,oq rqrd Gram. Ie 3 ooOeveig 5ev ro,\Arepyd0qxov
prKpoopyovlopoi oAAd oe ourfg rrg neprnrto€t5 ro u-
yp6 drov OoAepd pe ) 10O.OOO noAupop<ponrjpqvo
ror exnAqpu-rvdrqv ro 6eJrepo xprrrlplo rou oproprorj
rou epnurlporog (i6e ovurrEpur). O nivorog 3 SeiXver

rous UrKpoopyovropoJg flou crnoKoA0<pOqrov qn6 rq
20 epnuqporq. An6 roug 2O oo0eveig or 1 6 eilov Aoi-
pur(q on6, d xor on6 Gram (-) prrpdpro. IrlperorEov 6-
rr undp(ov ror OerrxEg orpoxoAArEpy€t€S o€ 4 ooOeveig
nou qnordAuqov 3 Gram (-) ror 1 oro<puAdrorxo, rq
onoio rlrov ro i6ro ;rrrp6pro nou onopovtl0qrov ror
ond ro nAeuprrr16 uyp6 o' ouroUg roug 4 oo0eveiE. H

nopopor\d rov prrrpoprordlv er5tlv p€ rov rrjno r4g u-
ne(ororrrdg BAdBnS (orpo0drpo(, nveupoOtirpoE r.An.)
€5er[e 611 5ev undpXer xdnorq ep<povdg ouo;1€rror1, e-

{dAAou rq n€proronxd elvqr noArj Aiyo yro ororrorrxq
ovdAuorl (flivoxog 4).

H ptoq Xpovrrq 5rdprero on6 rov rpouporro;16 Eu.rg

rq Sqproupyio rou epnudporog drov 10.5 qpEpeg pe

21

20
15
14
10
I
8
3

98
48
36

12

119
62
44

14

2ivoAo 204 239
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llivoxog 3. Borrqploloyio ruv 20 epnurlprdrrrrv

MtxpdBto Apt9ltdg ooeev.lv
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Weu5opovdg oep.
KAepnoriAAo
Acinetobacter an.
Enterobacter
E. coli
Veu5opovdg o€p.+Xpuo.
oroQuA6rorrog
KAepnorEAAo+ovoep6Bro
Aci netobacter a n.+oyq6p[p1q
Xpuoi(ov oro<pu.\6roxrog
p-orpenrdrorrog

3
2
4
2
1

2
1

1

3
1

ZivoAo

l-livorog 4. Iuoliloq prxpopiov rqr r0nou un€(trrKon_
rrts BAdBnS

Tinog une(wronx4g BAdgttS
Arlto- llveupo- Arponveu- ZlvoAo
9dpa€ 1dpo{ lto1titpo{

o Gram (-)
o Gram (-) +

Xpuo. orqQ.
o Xpuo. oro<p.
o Gram (-) +

ovoep6pro
o B-orpenrdror.

1

1

1

Z0voAo

Erx5vo 1. Arrrvoypoqio ev6g ond rouE oo0eveig pog pe epnri4_
;.ro Otlporog.

20

T0nog
ptxpopiou

8

2
3

1

1

3

1

1

15

eJpog on6 6-21 qpEpeE. Aev unqpXov ouortiderg dro-
QopES orq Xpovrr4 5rdprero on6 rov rpouporrop6 trrg
ro epniqpo oro Srdqopo ei6q une(rrrrorrrrlg FAdBnS.
AAAd rol oro Xpdvo on6 rqv ronoO€rr1or1 Oulpoxootrr_
,\dvurv uJS rnv ovdnru{q e;rnurlporog 6ev unqplov oq_
povrrrE5 6roeopEg oro 3 eidq une(oxorrrrls BIdFnS.

To 21 ond ro 23 epnuqporo qrov prrpoJ q perpiou
pey€Ooug ror p6vo 2 roroAdppovov, crKlvoypqqtKd,
ndvur qnd ro qprou rou 4pr0uuporiou. To 1g €yrvov
oro 5e{r6 q;rrOu.rpdrro Kcl ro S oro crptor€pd. -OAo 

ei_
Xov eyruorti.ro€tS Kot 4rov noArjXopo, 6nulg onodei_
10r1re on6 rrlv oSuvopicr vtI nopox€reu0oJv pe Evo pd_
vo Ourporoou.lAqvo rl p6vo pio noporEwqoq. Ir4v err6_
vo 1 qoiveror ivq on6 ro ouvr;0q e;,rnur;poro Kqt orrlv
€rK6vo 2 nopouord(erqr Evq €pqqvd,S eyruoropEvo e_
pniqpo.

H 0eponeio nou e<poppdoOrlre err6g on6 rq Xpnon
ovrrprorrrtlv.nepreAdppov€ rrlv nqpoxEreuoq rou €_
pnuqporog oe 6Aoug roug oppdroroug. Arvdrov rdroi_
repq oqpooicr orrlv 6oo ro duvqrdv roAirepq nopol€_
r€uon Kot yt' our6 onqrro0vrov yro rdoe oooevr; noA_

Erx6vq 2. 'Evo eyruoru:pivo e;rn0qpo Oti.rporog pe nepiepyrl
popqoAoyio. I4pertirore ro nolAonAd opqorepdnAeupo xordy_

poro nAeupdrv.

IonlEg nopoxevrdoerg xor Xpqoq n€ptoo6r€purv rou €_
vdg OoporoooAqvurv. M6vov Evog ooOevrlg Xperdo0q_
re vo o5qyr1Oei oro Xerpoupyeio A6yo noporelv6pevrlg
onqrns yro oeoipeoq rou epnudporos, evti or un6r\or_
nor 22 oo0eveig ovrr p erur"rnioOrl xov ouvrq pqrr rd.

Og npo5 rrg oqperoOeioeg enrnAorEg oe 1 ooOevd
6qproupyqOqrs ppoyXonAeupr16 oupiyyto, ro onoio
roOuortpqo€ Kord 3 prlveg rqv i{odo rou oo0evo[rE
on6 ro voooxopeio, oe 1 ooOevq noporqpqOqK€ ptcr
orlpovrrrq pixvuro4 rou 4prOopoxiou A6yu-r ovdnru[qg
ouv6<rrro0 toroU €vdl plxpo0 poOpoi ivtrro4 rou une_
(rr-r16rog ror unolerpporrrEg pAdpeg, oxlvoypo<prxd
nopEpetvov oe 8 ooOeveig.

Eni(qoov 1 9 on6 rou5 23 ooOeveig. 'Evog ooOevrlg
onepiuroe A6yul poprdg eyre<poArrqg rdruloqg, 2 qoOe_
veig perd on6 txnrtrroq noAAonAdlv opydvtrlv A6yur Bo_
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purdruJv noAAonAdv KqKdo€ov Kor €nqv€rArlppivtr-tv
Aor;rtl(eov rqr evdJ ro eprnuiporq rous eiXov ror\d no-
peio xor 1 ooOevdg ond Ep<ppoypro puorop5iou.

Eu(dr4o11

O Bop0g rpouporropr6g yevrrd Qoiveror 6rr npo-
SroOErer roXupd orqv ovdnru[q epnudporog2. H ou1v6-
rrf5 rou epnuqporog orq pelErq prog rlrov 2.89Yo orc
o0voAo rurv rpcruUcrrfiv (23/7941,5.48%o oro o0volo
rurv rpoupqrrdv 0drpoxog {.21 /383l, ror T .35Yo oro oil-
voAo rurv rpouporrtirv 0rirporog oroug onoioug ei;4ov

ronoOerr;Oei 0urporoourAdveg 115/2O4). O Caplan xor

ouv.' oe pro oerpd 31 epnuqpdrurv oe noAurpouporieg
ovo<ptpouv ouXv6rqro epnudporog 1Oo/o oe oo0eveig
pe 0oporr16 rporipo orous onoioug eiyov reOei Or.upo-

xoorJrAdves, 160/o oe rpou;rorieg yevrrd oroug onoioug
eiXov reOei 0u-rporoorl.rAf1veg, 22o/o oe rpoupori€g nou
nopo uoiooov nveu proOti.rpoKo oov enrnAo rd p qXovr rorj
oeproporj xor 260/o oe ooOeveig pe oreipeg e[r6prrrporr-
rEg une(ororrrEg ouAAoyEg perd on6 Ou-rporrrd rpoJ-
;ro. AurEg elvor ovo1r<pipoAo noA0 uqqAES ouXvdrqreg.
Kor dAAor 6prrrg epeuvqrEg ovo<pipouv rq iSrq n€pinou
noooord epnud;rorog, 6nulg o Grover rqr ouv.3, oe o-
vorXrEg 6pr.rrg xortitoerg Otirporog. Avrr0Erurg o Villalba
rqr ouv.o o€ prq oerpd ;re ndvo on6 2OOO ooOeveig pe

orpo0tiporo q,/ror nveupoQtlporo perd on6 ovorXrE5

Ou.rpoxrrE5 rordroerg eiXov ;r6vo 27 epnuqporq. Or i-
6ror epeuvqrE5 oe dvur rurv 9OO ooOevdv pe rAerorEg
OrlrpoxrxEg xortiroerg 6ev nopordpqoov rovEvo epnrjq-

l.lo.
Tq onoreliopqro ru,v ovulrtpur epyoord.rv pnopei vo

nporor\Eoouv orjyXuoq yro ro r1oro eivor q npoyportrn
ouXv6rq5 rou eprnurlporog perd ond rpouporrop6. Ie
€vo po0p6 or peydAeg 6ro<popig 0o ;rnopo0oov ior.,.rg

vo e(qyqOorlv ond rov 5ro<poperrrqg poprirqrog nAq-
0uop6 nou Xprlortronoiqoov or ovurrEpur epeuvqrEg. Or

ooOeveig rou Caplan qrov utyqAoi xrv60vou noAu-
rpouporie5 pe oopopiE Ouporrr€9, Kpovro€yK€QoArrEg

ror ,\ornEg roxtiloerg Kcil or n€ploo6T€por oFqiTrloov
pqXovrrd oepro;16. Or ooOeveig rou Villalba eiXov ru-
piurg p6vo 0rrlpoxrrEg rortloerg. Or 5rroi prog ooOeveig

nou ep<pdvroov epn0qpro elXov pop0roreg rortiroerg
(MEoq rr;rq ISS = 38.2, pqlovrx6g oeprop6g oe 20 q-

oOeveig, GCS < 7 oe7 oo0eveig), qAAd xor ro o0voAo
rulv 794 ooOevtilv qrov poprd rpouporropEvor (Ao0e-
veig M.E.O. pe pEoq rrpd ISS = 29).

Errd5 rqg peydAqg popirqrog ruv xortiroetov, orous
ooOeveig nou ovonr0X04re ro epnriqpo ouvundpXov
noAr\oi npo5roOeorxoi nopdyovreg. Irov nivqrq 2 Qoi-
verqr 6rr dAor or oo0eveig ei;1ov ndvur on6 Evo npo6ro-
0eorr6 nopdyovro, nolJ\oi 6e ndvur on6 2 ror on6 3.
O rpouporrop6E rou Otirporo <poiveror 6rr eivor on6
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roug rupr6repoug nopdyovreg. O Ogilvies o€ l-rcr oX€-

rrrd nor\qrd per\frq ovo<pEper drr q nopouoio or1ro-

nveupoOtirporo 6rnAoord(er rq oulvdrqro Aoipu.r[r15.

AAAd ror vetlrepeg peAireg2'3'a'6'7'8 enroqpoivouv ro p6-
Ao rou Otuporcxo0 rpot;rorog orqv ovdnru(q une(o-
xorrrqg loipur(qg. O p6r\oS rou UrlxovrKoi oepropo0,
rrg eyreQofuxflg xdrrooqg Kor rq5 ArlqJqS roprrroer5ti.rv
orq 5qproupyio Aorpdr(eulv rou ovonv€uortroJ ouord-
porog eivor yvroor65 xor ourovdqrog. Enioq5 eivor
yvu;or6 6rr ivo peydAo noooor6 eropo<pdoeu.rv (25-
45%) reArrd 0o epnAorrl ond Aoiprurlq rou rrJnou rqg
nveupoviog, rou onoorrl;rorog q rou epnu4porost''o

H inop(n nveupoviog oe 14 qoOeveig nprv rn 6n-
proupyio epnurlporog oAr\d xqr n Xpnon Orrlporooulr\fl-
vrr,v o€ 15 oo0eveig eyeipe r epurrdporo yro rq ouppoAq
evdg erdorou orq yEveoq epnurl;roros, yro ro ov 6q-
Ao5q ro epnrjrlpo rlrov pro Aoipur(q xor' enErrooq
nveupoviog d pro troipu(q on6 prrpdprtI nou erorlXOq-

oov orqv une(ororrr[ rorAdrqro rord rqv eioo6o rou
ourAdvo. To yeyov6g 6rr noAAEg on6 rrg nveupovieg
npoqydOqrov xqrd ,\iyo Xp6vo (1-3 npEpeS) rurv ovn-
oroiXurv epnuqpdrov Kor ro yeyov6g 6rr or xoAArEp-
y€r€S rrlv rpoXeroppoyXrrtlv erupioeuJv onoKdAunrov
xord peydAo noooor6 prrp6pro Kqrd Kqvdvq Gram (-)
rqr rq i6rq pe ourd nou oropovdrOqrov oro €Unuqpo-
rrrd uypd, oqpoiver 6rr oprerd epnuqporo oiyoupo E-

yrvqv Kcrr' enErrooq nveupovrrqg loi;rro[qg. Avri0erq,
evroXJer 14 ouppoAd rurv Ou-rporoourAdvrrrv orq 6q-
proupyio eprnudporog ro 6rr qn6 roug 15 ooOeveig pe

OurporoouAqvq nou nqpouoiqoov epn0r1po, or 7 uno-
pA40qrov oe Sroou-rAqvu,on rou 11;rr0ctrporiou un6
ouvOqreg q eneiyouoeE (2 nveupoOtirpoK€S oro nAoioto
poporpoJporog) r1 dyvuror€S o€ tros (2 nveupoOtirpo-
reg, 2 orpoOd.rporeE ror 1 orponveupoOtirpo( nou no-
polereiOqrov o€ €nopxror6 voooropeio).

Kord rov Caplan rqr ouv.'oe 31 epnud;roro eni 29
ooOevdrv, oroug2T eiXe yiver nporlyorjpevn Xprlon eu-
poroourlqvu.rv. Or i5ror epeuvqrEg ovo<p€pouv 6rr
oroug oo0eveig ;re orpo0drpoKo rou perEnerro nopou-
oiooov epnirlpo ppiOqre Xpuoi(tr-rv oro<puA6rorro5
oro 88Yo rurv ono;rovtitoeurv, evdt oe oooeveiS pe epni-
q;ro ;rerd on6 nveupoOdrporo rl oreipeg e(r6pulporrrEg
une(urrorrri5 ouAAoyE5 ovonrriOrlxov Gram (-) prrpd-
pro. Irqv i6ro peAErq ovo<pEperor Evo repdorro nooo-
o16 e pnuqpdrr.r-rv perd on6 oreipeg e[rSpurporrrEg
ouAAoyEg. Avrr0Erog epreig eni 12 ooOevdrv pre rEroreg
ouA,\oyEg (pAEne nivoro 1) 6ev eilope rovEvo epniq-
po.

H 6uolerroupyio ru.rv Ou.rporoooAqvtrv d r1 rEAero

on6QpoErl roug pnopei vo ouvEpoAe orq 6qproupyio
epnuflporog. Ilpdyporr on6 roug 15 0urporoooAdveg
or 12 6uoAe rroupyorioov oe rdnoro Xpovrxn <Ddoq. A-
voqEperora 6rr or nopdyovr€S nou.ouppdAAouv orq yE-

v€orl p€rorpcruucrrKoi epnuq;,rorog eivor q rqOuorE-
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pnorl yro ronoeErnon orrrporoooArlvo, o U€ydIoS or-
poed,poE ( > 500 ml), q 6rolo0oJoq pd(rt 6roQpdy-
poro5, n ouvundpxouoo nv€upovrxr] 0Adoq, ro nv€u-
povrrd or;rdropo d orpdrrrr;ro Ou-rpoxrroJ ror;ldrporog,
o unoA€rn6p€vos nv€upoOrirpo( Kqr rl 6uoA€troupyio r1

q ondQpo{q rov OtoporoourAdvr.r-rv no poXEreu oq g.

Ilerrxd pe ro ei5og rurv prKpoopyovroprirv rou qrTo-

povdrOqrov on6 ro epnuqporrr6 uyp6, ereivo nou
nporoAei evrJnuroq eivor q peydAq ovoAoyio Gram (-)
ror q oXe66v onouoiq ovoepopiuuv. Iro rAoorrd ouy-
ypdpporo ovo<pEperor drr ovoepdpror LrKpoopyovro;,roi
onopovrilvovror oro 75% nepinou rtriv qo0evdJv p€ €-
pnJqpo ror 6rr oro 5O% rurv neprnrdro€urv Trou oTro-

1rovtirvovror ;rrrpdpro ourd eivqr pr6vo ovoep6prol . nd-
vru,S Kor orq oerpd rou Caplan ror ouv.', eni 38 ono-
povtloeurv or 1 8 onorer\oJvrov qnd Gram (-), or 14 o-
n6 Xpuoi(ovro oroQuA6roKKo, ot 3 on6 orpenr6rorxo
ror 3 pdvo ond ovoep6pro. Irq oerpd rou Villalbaa 5ev
ovo<pEpovror ovoepdpro xor on6 18 neprnrtio€tS nou
onopovtlOqrov prrpdpro ourd qrov: Xpuoi(cuv oro-
<puAdrorrog oe 7, rAepnorEAAq oe 5, E. coli oe 4,
qreu5opovd5q oe 1 , evd 2 ooOeveig ei;1ov prrrig roA-
Aripyereg. H e(dyqoq nou 6ivoupe yro rq prrprl oulvd-
rqro 0nop[qg ovoepopirrrv orous oo0eveiE ;rog, err6g
on6 rrg Suorolieg orqv onordAuqd roug, eivor q npo-
,\r1nrrrr1 Xpnon nevrrrAAivqg oXe6dv o' dAoug rous no-
Aurpouporieg ooOeveig pog. Oor6oo npEner vo onp€r-
drooupe 6rr ror or 2 oo0eveis fiou €ixov ovoep6pro oro
epn0qpd roug, eiXov ldper npoqyoupEvug nevrrrAAivq.

'Ooov oqopd ornv €OoppooOeioo 0eponeio np€ner
vo €nroqpovOei q o;4errrd ouvr4prlrrrd ovrrperdnroq
oroug 22 on6 roug 23 ooOeveig. M6vo Evog ooOevdg

lperdoOqre vo unopAqOei oe pro runrxq lerpoupyrrd
en€ppooq yro tAeyXo rqg loipur(qE. Irq prpAroypoQio

ovoQEperor 6rr €vog peydr\og opr0p6g epnurlpdrr.uv o-
norrei Xerpoupyrr[ enEppooq. Kord rov Winterbauerl
oro 20-30% rLuv qoOevd,v pe epnJqpo Odrporog, q

oeponeio pe ovrrprorrrd ror rAerord or.,rpoxooropio o-
noruyXdver. Irq oerpd rou Villalba ror ouv.t, 6Ao ro
e;rnuqporo nou rlrcrv 27 onoirrloov Ourpororoprl xor

ono<pAoiuroq. Irq oerpd rou Caplan ror ouv.'ovoQE-
peror 611 9 qn6 29 ooOeveig pe epn0rlpo unopAdOqrov
o€ X€rpoupyrrd enippooq. AAAd rr dAAor epeuvrlrtg
rovi(ouv ro pdAo rns X€rpoupyrrig Oeponeioglt'tz'ts.
Or ooOeveig rqg noporioog peAErqg 5ev yperdoOqxov

Xerpoupyrrry enEppooq p€ pro e[oipeoq. Or A6yor 0o
npEner vo ilrov q orevd nopox6Ao00noq, ot nor\AonAEg
noporevr[o€r5 Kor ev ovdyrq XpRon noAAdrv 0u-rporo-
orrlAdvtrrv, evtl oe peprxo0g ooOevcig Xperdo0qxe vo yi-
ver 5qrruArrd 6repeJvqoq rou une(ororrro0 Xdrpou
ror A0oq rtrrv oup<pioeurv.

H qvoQ€p6pevq 0vqrdrqro on6 ro epn0qpo yevrrd
eivor peydAq, ruporv6pevq on6 1 1-5Oo/o1 , oor6oo u-
ndplouv ror e6tl ovrrrpou6pevo onoreAEoporo. Irrl
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oerpd rou Caplan2 oq;rerdrOqrov eni 29 qoOevdv 11

Odvoror, on6 roug onoioug or 4 qno6i6ovrol oro epnJ-
4po. Irq oerpd rou Villalbaa 5ev or1;rerdlOqre rovivog
Odvorog. Irqv Srrq ;rog oerpd oqperdlOqrov 4 Odvoror
or onoior 5ev ono660qrov dpeoo oro epniqpo. l-to lrro
€EqyAon rr.uv 6roxupdvo€[rrv ourdv orq 0vrlr6rqro ei-
vor Aoyr16 vo Oeurpqooupe 6rr r; ixpooq ev6g opptir-
orou U€ epnJqpo err6g on6 rqv rorprxq-Oeoneurrrd
nopEppooq e[oprdror ror on6 rrlv dpuvo rou opyovt-
opori rou. Movorpoulrorieg ooOeveig, oXerrrd vEor

or4v qArxio, uyreig rord ro Aornd, oo0eveig nou 6ev o-
norro0v vooq,\eio oe M.E.O., ooQoAd,S 0o i;trouv rol0-
repq npdyvrrroq on6 noAurpouporieg ooOeveig, qArrr-
trt;ttvoug, pe Xp6vro voodporo, xoprivo, 11 oo0eveiE
Movd5u.rv Evrorrrflg Oeponeiog r.o.r.

Euynepaopanxd pnopei va Aey9ei 6n:
1 ) H ouXv6rqrq rou epnudporog Odrpoxog orov poprd

rpouporio rqg M.E.O. eivol oXerrrd prxpq oAAd 6Xr o-
pelqrto. 2) O poprig rpouporrop6g ror er6rxdrepo q

Ooporrrq rdruuoq, o ;rr;;1ovr169 oeprop6E ror q lpqoq
Ou-rporoourAdvov eivol or r0pror npo6ro0eorroi nopd-
yovr€S. 3) Iroug oo0eveig pos €ntKpororioov rq Gram
(-) prxpdpro ror q 0vqr6rrlro drov prxpq. 4) Err6g on6
rn X€rpoupyrxq o<poipeorl rou epnuq;rorog, rpoiveror d-
r Kor ouvrrlpqrrxdrepeg pEOoSor ono6i5ouv dproro o-
noreAEoporo.
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Thoracic empyema in the multiply traumatised
patient of the lntensive 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 (199O) 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. ln 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 lntensive Care Unit in

order to examine: 'l ) 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 lntensive 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/d|1.

For each patient the demographic data were re-
corded, and also his traumas, injury severity score
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(lSS) 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 (2.8o/ol. 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. ln
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 2O4 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

nNEYMON Teiyog 2o, Toltog 3og, AnpiAtoE-loivrog 1990

ax, 2 ol haemothorax and one case of haemo-
pneumothorax the drainage tubes had been placed
in another hospital prior to their admission to our
hospital. ln 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
Mechanical ventilation
Chest tubes
Prior pulmonary infection
Head injury
Use of corticosteroids
Pulmonary aspiration
Alcoholism

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 def inition of empyema was f ul-
filled (see above). ln any case the macroscopic ap-
pearance of the f luid (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. lsolated pathogens from 20 empyemas

Bacterium No of patients

Pseudomonas
Klebcella
Acinetobacter an.
Enterobacter
E. coli
Pseudomonas+staphylococcus aureus
Klebcella+anaerobes
Aci netobacter an.+a naerobes
Staphylococcus aureus
b-streptococcus
Total

21
20
15
14
10

9
8
3

Heamothorax
Pneumothorax
Haemo-
pneumothorax
Sterial pleural
exudate
collection
Total

98
48

36

12
204

119
62

44

14
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-

3
2
4
2
1

2
1

1

3
1

20
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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-
thorax thorax

Haemo- Total
pneumo-

thorax

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

Staph.aureus 1 1 1

Gram (-)+

anaerobes - 1

b-streptococc. 1

Total 6 5 4

8

2
3

1

1

15

The mean interval between the trauma and devel-
opment of empyema was 10.5 days (range 6-21).
There were no signif icant differences between
these intervals in the various types of pleural dam-
age. ln 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 uavities 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 f ibrous tissue, whereas a small degree of fi-
brosis remained radiologically in 8 patients.

Four out of 23 patients died and deaths were at-

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. ln 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'. ln our study the frequency of
empyema was 2.89% in the entire group of injured
patients {23/7941, 5.48% in the group of parients
with chest wounds (21/3831 and 7.35% in the
group of patients with chest wounds in whom
drainage tubes had been placed (15/2041. ln a ser-
ies of 31 empyemas in multiply traumatised patients
Caplan et al2 found the frequency of empyema to be

79
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1Oo/o in patients with chest wounds in whom chest
drainage tubes had been placed, 160/" 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 260/o in patients with sterile pleural f luid
collection after chest wounds. These frequencies
are undoubtably high but other researchers such as

Grover et a13 mention similar percentages in open
chest wounds. ln contrast Villalba et a14 in a series
of more than 2.OOO 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 9OO 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. ln Vilalba's paper patients had
only chest wounds. ln 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 (lCU 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. Ogilvie5, in a relatively
old study, mentioned that the presence of haemo-
thorax doubles the frequency of empyema. More re-
cent studies2'3'4'5'6'7'8 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-
tio.n such as pneumonia, abscess ol. empyema'''0.

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. ln fact
many of these pneumonias preceded the respective
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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 (5 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) ln 3 out of 6 of these patients chest tubes had
not been placed in out hospital.

According to Caplan et a12 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. ln the same study a huge
percentage of empyemas after sterile exudate col-
lection was found. ln contrast in our study among
12 patients with similar collections we found no
empyema (table 1).

Chest tube malf unction or their complete obstruc-
tion may contrubute to the development of empye-
ma. lndeed among 15 chest tubes, 12 malfuncti-
oned at some stage. Delay in insertion of chest
tubes, large haemothorax (> 5OO 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-tra u matic empyemasa.

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 75o/o ol patients with
empyemas and among all isolations almost 5O%

concern anaerobic isolationsl . ln Caplan's series2
among 38 isolations, 18 were Gram (-) isolations,
14 staphylococcus aureus, 3 streptococcus and 3
aerobes. ln Villalba's seriesa 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 ln 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-
terbauerl in 2O-3O% of patients with empyema
treatment with antibiotics and closed thoracostomy
failed. ln the literature pleural decortication after
chest trauma and haemothorax varies between 2
and 6%"-13. ln_. one studya. among 2OOO patients
with heamothtrrax or pneumothorax after open
chest trauma, 27 empyemas required thoracotomy.
ln 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 develod): -Mortality in patients with empyema is
high and varies from 11 to 5O%1. ln Caplan's series2
11 deaths were marked out of 29 patients of whom
4 were directly attributed to empyema. ln Villalba's
seriesa no deaths were noted. ln our series there
were 4 deaths but none were due to empyema. How
can this variation in mortality be explained? lt 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 th-an multiply-traumatised patients, patients
with chronic disease, cancer or those who require

hospitalisation in intensive care units.

Conclusions

ln 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.
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Respiratory Muscle Fatigue

JOHN MOXHAM, NICK KOULOURIS

ln recent years, there has been much research
concerned with the function of the 'respiratory
muscle pump'1'2 and it has been postulated that
respiratory muscle fatigue may underly hyperca-
pnic ventilatory failure3. 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 Macklema
demonstrated that when normal subjects perfor-
med inspiratory resistive loading endurance was
inversely related to load and 4OYo 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 trac-
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)s'6; a re-
lationship known as the Tension Time-lndex
(TTl). This index (TllT.TOTxPl,zPl max) has been
used to quantify the load on the inspiratory
muscles and it has been established that a TTI of
> 0.15 -O.2O leads to fatigue.

Analysis of TTI serves to focus attention on two
of the three crucial factors relevant to resoiratcry
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''t. 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)e''0. Hlgh frequency fatigue and Low freq-
uency fatigue can be demonstratedexperimental-
ly in human skeletal muscle and in particular low
frequency fatigue has been demonstrated in the
sternomastoid muscle1l. and diaphragml' fol-
lowing inspiratory loading to exhaustion. Howev-
er, few observations of overt peripheral fatigue h-
ave been made in patients with ventilatory fa!l-
ure. ln 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 suff icient to cause high frequency fatiguee'13
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 ref lex reduction of central drive s6ives to av-
oid peripheral fatlgue, thereby optiririzing force
generation and minimizing force loss a'lthough th-
is optimizing of respiratory muscle contracility
may not be suff icient 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-
f lect the large load being sustained by the muscle
rather than that the muscle is, as yet, tatigued.
The Maximum Relaxation Rate (MRR) o'i the re-
spiratory muscles (best measured from ciesopha-
geal or transdiaphragmatic pressure during a
sniff manoeuver)1o -'u and the respiratory rhuscle
EMG signal (the EMG power spectrum or 'High,z-
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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 indef initely. lt had been thought that
EMG changes, as an indication of potential fatig-
ue, would be useful for the study of resplratory
muscle fatigue in iJ*ients 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. ln 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 helpf ul to cease to focus on re-
spiratory muscle 'fatigue', as a discreet entity,
and more helpf ul 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. lt 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'8 is that in patient failing to wean from
mechanic<* ventilation the respiratory pattern is
of rapid shallow breathing. This pattern of breath-
ing minimlzes the work of breathing and moves
the patie{it out of the respiratory muscle 'fati-
guing zone'6 in terms of TTl, 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. lt 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
failurel

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
ventiljatory failure in many patients and it has be-
en pr.oposed that such patients could benefit from
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respiratory muscle resttn''o. 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. lndeed,
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 diff icult 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. lnitial reports suggested substantial i-
mprove-ment of respiratory muscle force genera-
lion22'23 but subsequent studies have not confir-
med thisla'25. 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-
ble26. 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. lf
respiratory stimulants were able to overcomp 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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Kdnwoq rurv dvqfiveuott tctitv 1t utitv

JOHN MOXHAIVi, NIKONAO: KOYNOYPH:

To reAeuroio Xpdvro, npoyporonoroJvror noAAig
epeuv4rrrEg peAEreE nou oeopo0v rq Aerroupyio
rrls (ovonv€uorrrqg puirqg ovrAioErl'2 ror txer npo-
roOei q un60eoq nuJS q or6noor;,, ruJV ovonv€uon-
rtlv ;rutirv eivcr nlOovr; orrio unepronvrrdg (rinou
ll) ovonveuorrrqg ovenopxeiog3. H unorrOipevq orl-
pooio rqg rdnooqg ruJV ovonv€uorrrtlv ;rudrv odq-
yei oe oqpovrrrq 5ropdXrl yto ro nu.rE pnopei vo 5ro-
yvtr-rooei, ono@euXoei ror oeponeuoei.

Or Roussos ror Macklema, E5er(ov ntrlg oe <pu-
oroAoyrrd dropo nou eloEnveov trrEoo orevurpEvu-rv
ourArlvtr-rv (resistive load) n ovroXq (endurance) ru;v
ovofiv€uorrKtirv pudrv rlrov ovrrorpdeus ovdAoyrl
pe ro <Qoprio, ror 6rt 4Oo/o rqg peyiorqg 5ro<ppoy-
porrrqg nieoqE (Pdi) qrov Suvordv vo ovonriooeror
en' odprorov. 'AAAeg epeuvqrrrig ;reAEreg ouoXErr-
oov rnv ovroXq ruv ovonv€uorrrdrv pudrv ;.re rr1

Srdprero rqg evepyo0 o[ronoorlg rtrtv €lorv€uorrrdv
putirv (Tl) oov rAdopo rqg 5rdprerog 6Aou rou ovo-
nveuorrxo0-rtrAou (T.TOT) p€ rqv ovonruoo6pevrl
nieo4 (Pl)tFuv rAdopo rrlg ;reyiorr;g nieoqg (Plmax)-t't ror our( r; oXEoq eivor yvurord oE Aiirrqg Td-
oqE-Xp6vou. O Seirrqg (Tl/T. TOTxPI/Plmax)
Xpqorponorrl0qre yro vo neplypdryer nooorrrd nro

Qoprio, ro onoio uQiorovror ot €tonv€uorrroi ;rUeg
xor roroSeiX0qr<e nog rrpEg rou ATX > 0.15-0.20
roug o6qyoiv oe r6nooq.

H ovdAuor; rou ATX enrrevrpti.rver rqv npoooyd
oe 6rlo ond roug rperg r0proug nopdyovr€S nou
ouoXeri(ovrot p€ rnv r6ntr;oq rrrlv ovonv€uorrrdv
putlv' npdrrov ro <(Doprio, eni rulv ovonv€uorrrdrv
l.rutiv ror Se0repov rqv rrov6rqro rous vo nopd-
youv rdoq. 'Evog rpiroE nopdyovrog ourdg rn5 d,-
0r1oqg.(drive) r4g ovonveuorrr<dg purrdg ovrAiog o-,)n0 ro revrplro veupl16 o0orqpro eivor rproipou
onouSordrqrog.

YndpXouv evdei(erg ntlg ooOeveig pe Xpovio ono-
Qporrirq v6oo rov nveup6vrr.rv ror ovonveuorrrq
ovendorero EXouv uqrlA6 po0p6 ovonveuorrrdg dr-

Oqons (drive) nou nrOovd erdver rov priyroroT'8. 'O-
rov ro <Qoprio> oro qvonv€uorrrd ouorq;ro eivor
peydAo ror onorrei uqqAd po0pd veuprr4g 5poorrl-
pr6rqrog, Evo rpiorpo epdrrrltrro eivor edv ot ovo-
nveuorrroi prieg eivor 6uvordv vo ovronoKpivovror
en' dnerpov r1 Eov rdnooq ourdv npo(evei ovendp-
K€ro rrls ovrAiog. Aurq q n€ptO€ptKrl r6nooq trrnopei
vo o<peiAeror o€ ov€fldpre ro eve pyonoirloqs rnS
veupopurrdg orivoqrlg Kot rng rurroprrqg p€UBpd-
vqs rng purrrlg ivog (K6nr;oq YqrnAnS luXv6rqrog), d
o< rordpy4orl rou ;rqXovropo0 epe0rop6E- o0ono-
oq (K6nooq XopqAqg luXv6rqrog))''0. nKdnulon Y-
qqAdg ror XopqAqg IuXv6rqrog, ono5errvUeror
nerpoporrrd oe oreAerr16 pu ovOpdrrTou Kot er5rrd,
nrdnoon XopqAnS ouXvdrqrog, EXer ono5erXOei oro
orepvorAersopooroer6d" ror ro 6ro<ppoyporr16 pu

QuoroAoyrrd.rv ordptrrv perd ond oedprroq> ourdv
ru;v l.rurirv pEXpr e(ovrAqoeu.rv. Avri0ero liyeg nepr-
nrtloerg oAq0oiE neplQeprrrlg rdnuoqg EXouv ono-
Sery0ei oe oo0eveig U€ qvoTrv€uorlrd ovendprero.
MEpog rou yeyov6rog ouroJ o<peiAeror orrg reXvrrE5
5uoroAieg nou ovor0nrouv drov peAeroJvror o-
o0eveig pre noArinAoreg reXvlrEg, evdr dAAq pio nr-
Oovd e(qyqoq eivor ntrrg n E(o5oE rov qAerrprrdv
prlvu;rdrr.r-rv npos rous pug ond ro revrprrd veupr16
orior4po 6ev 5rorqpeirol oe opxerd u911A6 enlneSo
tlore vo nporAq0ei nK6nuon YqrnAtlS luXv6rqrog-
,''" lr. enox6Aou0o rqv roXeio onti.rAero purrqg rd-
oqg. Qoiveror 5qAo5d oniOovo Evog nepreepr169
puS vo evepyonoreiror oe 16oo ;reydAo Bo0trrd tirore
vo npo(eveiror oA40qg r6nooq ror rdiu-rg 4 5uvqrrrd
KoroorpoQtrd nr6ntr.roq XoUrlAng ouXv6r4rog,.

Eivor iou.rg nro nr0ov6 vo ou;rBoiver ovrovorAo-
orrrd ;reitr.rorl rns €v€pyonoiqoqE rulv 1_rutirv er pE-
pous rou KNI tirore vo ofloQ€uxe€i n€ptQ€prrq rd-
nt.rton, 6qAo6rl enrXerpeiror 6rorqpqoq rrls nopoyu-
yqg ror eAoXroronoiqon rnS ondlAerog ;rurrdg rdoqg,
ov ror SreuroA0vovrog rous UUS ror' ourdv rov rp6-
no, 5ev eivor ndvro Suvor6v vo onoe€uxOei q u-
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n€pKorrvrKn ovonv€uortKq ovendpreto.
Kord rq 5rdprero ouondoer.uv nou EXouv npo-

rAq0ei on6 preydAo <Qoprio, nptv ond rrlv ovdnru-
(rl, Yqrrlldg n XopnAnS ouXv6rrlrog rdnooqg ou1-t-

poivouv peropoArrEg oAAoyEg evr65 rov putilv.

IupBoivouv enioqg peroBoAiS orq Aetroupyio rqg

rurroprrrlg ;repBpdvqg ro0drg Kol npoooppoortxEg
(adaptation) oAAoyEg oro KNI oov ondvrqon orrs

neprQeprrEg peroBoAEg. AurEg ot QuoroAoyrrEg ;re-

ropoAEg ovrovorAo0v ro yeyov6S 6rr or p0eg roAo0-

vror vo ovri(ouv Evo peydAo u<poprio' ror dXr 6rr E-

Xouv Q0doet ro dPto rqg rdnooqg.
O MEyrorog Bo0pdg XoAdoerr-rg (Maximum Rela-

xation Rate) ru;v ovoflv€uorlKtilv prudv (perpdrol

roAirepo on6 rqv orooQdyero d 5ro5ro-Qpoy;rortrd
nieoq rord rq Srdprero evdg sniff)14 -'u rot on6 ro
qAerrpopruoypoQrrd oqporo (ro qAerrpopuoypoQt-

rd Qoopo roXuog q o uqqA6g,/XopqA65 A6yog qAe-

rrprrd;v 6uvoprrd.rv)a's'17 peropdAAovrot nplv o16prl

noporrlpqOei ondrAero purrrlg rdons' H preiuroq rou
MPX ror rou qAerrpopuoYpoQrKo0 uqqhorj/Xopq-
Ao0 ,\dyou Suvoprrdv eivor ev6ei{erg uqqAtitv nQop-

riulvr, ro onoio o p0S 5ev eivot 5uvor6v vo uQioro-
vror €fl' dnelpov. EiXe nporoOei nu.rg or qAerrpo-

puoypoQrKEg peroBoAEg oov 5eirrqg eivot 6uvordv
vo onopei Xpqorpog orq peAtrq rrls ovonv€uortrdg

;rurrdg r6nrr-roqg oe oo0eveiS p€ ovonv€uortrq ove-

ndpretolT oAAd Aiyo 5e5op€vo undpxouv Kol rl r€-

Xvrrq ourrl Qoiverot nu-rg 5ev eivor Xpdor;rq rAtvtrd.
['lopdporo Eyer yivet ovrtAqnrd ntlE eivot 5[roroAo

vo peAerq0o0v or peropoAEg rou MPX oe ndolovre5
ond ovonveuortrd ovendprero. Ie oupn€poopo no-
p6Ao ro nEpoopo 1.rtog Seroeriog, yepdrqg on6 epeu-
vqrrrig peAEreg, q oqpooio rr15 rdnu-roqs ruJV ovo-
nveuorrrtlv ;tutilv nopopEvet o5teurpivrorq. Au16
ocpeiAeror ;reprrdrE oro yeyov6E nurg oopopEs ovo-
poAieg orq ouoroArtrdrqro ru;v l.tutitv eivot oniOovo
vo oupBo0v Adytr.r rqg puO;rrorrrqg 6pdor15 rou KNI
eni rtrlv ovonv€uorKd.rv ;rudrv 6rov ouroi nQopri(o-
vror> Kor peprrdrg oro drt ot reXvtrE5 ot onoieg Xpqol-
ponoroivror yro rnv oviXveuoq ourtitv ru:v peroBo-
Atilv eivor orordAAqAeg. AruXti-rg, or roroAAqA6repeg
reXvrrEg, ot onoieg pnoporjv vo Xpnotpofiorrl0o0v yro

rqv oviXveuoq npdrrpu-rv QuoroAoyrxdrv d no0oQu-
oroAoyrrdv peroBoAtilv nou oupBoivouv o' Evo E-

vrovo Aerroupyoivro oreAert16 pu (peropoAEg oro
EM I ror EPX), eniong Qoiverot 5[roroAo vo €Qoppo-
oOo[rv orqv rAtvtrq npd(n.

EQeEnS 0o npEner vo oroporqooup€ rqv entri-
vrpuon orqv nrdnu-rorl> rtrtv ovoflv€uorlKdrv prutilv

oov vo npdretrot yro pio [eXu.rplord ovr6rqro, ytori
eivor iorrrg nto Oert16 vo orenr6trtoor€ rlS QuoroAoyt-
rEg d noOotpuoroAoyrrEg ;reroBoAEE nou ou;tBoivouv

;rioo oroug pug Kor ro puOptortrd p6Ao rou KNI 6-
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rov q ovonveuortrrl ovrAio unoBdAAeror oe peydAq

npoondOero. (Doiverot un6 rov dpo our6 nog I pei-

uort rou Meyiorou Pu0po0 XdAooqE (MPX) prnopei

ordpq vo onoStloer XprlorpeE rAtvtxES nArlpoqopieS.
l-lopdAAqAo noAAEg yvtioe rg onorrdtvrot peAertivrog
rS ovonv€uortrEg orporqyrrEg ITQU ot oo0eveiS eivot

unoXpeopEvor vo ovonri(ouv'6rov ndo;1ouv on6

Boprd ovonveuortrd voorlporo.l
Eivor oqpovrrxd q noporrlpnon rou Tobin Kol ou-

vepyord,rv'8 nu-rg oo0eveig nou o5flvqro[,v vo ofloYo-
Aorrro0oiv on6 rov ovonveuordpo uroOeroJv eiSog

ovonvorlg, rou XopoKrrlpi(erot on6 roXeieg xot entn6-

Aoreg ovonveuortrEg rtvdoerg. Aur6S o rinog ovo-
nvodg eAoXtoronotei ro Epyo rqg ovonvods Kol U€-ro-
rrvel rov ooOevd i(rr.r on6 rq n(tirvq rrlg rdnooqg,6 6-
oov oQopd rov ATX pe r6orog dpog rqv ovdnru(q
unepronvios Kor rnv oSuvol.tio onoyoAorrtopo0 on6
rov ovonv€uordpo. H noporqpqoq ourd rou Tobin
Kor ouv€pyordrv unoorqpi(er rqv uldOeoq ntrts ro
KNI norE 6ev 0q o6qydoer roug nepiqeprro0s U0eS

oe rordorooq oAq0o0g rdnu,roqS. Eivor ev6roQEpov
ro yeyov6g 6rt ot ooOeveig nou o5uvoroJv vo ono-

Xr.uproroiv rov ovonv€uordpo utoOero[lv opEotr-tg

rov ypdyopo entndAoto rUno ovonvoffE p6Atg Storo-
nei q pr;Xovrrrl ovonvod, 5qAo5d opiourg qvonrio-
oouv orporqvtKn, q onoio ono<pe0yet rqv r6nu-ror1 pe

r6orog oduvol.tio ovonvoqg XurplS prlXovrrq unoorq-
prEn.

l-lop6Ar1 rqv EAerqq netortxdtv netpoportrtilv 5e-

6opEvrrrv oe ooOeveig ro reAe uroio 10 Xp6vto EXel u-
noreOei nug rl ovorveuortrd ;rutrq r6nr-,-roq eivot oq-
povrr169 nopdytr.lv orrlv ovdnrulq ovonveuorrxqg o-
vendprerog rot EXet nporoOei nog rErotot ooOeveiS

0o u-r<peAo0vro edv ot ovoTTV€uortroi rouE puE eriOo-
vro o€ qpepio"''o. Morpoxpdvro pqxovrai unopoq-
0qor1 rqg ovonvodg. rord rtg vurreplvEg tlpeg, eivor

Suvor6v vo BeArrdver ooOeveig ndoXovreg on6 ne-
proprorr rEg 6roropoXEg rou Ou-rport ro0 r.prldrporoS-
21, q dnorpq dpulg 6rr ro yeyovdg ourd oqeiAerql o€

e(dAerqq tq5 purrrlg r6nooqg eivot reAeirr-r|O€trtprlrl-
rq npog ro nop6v. llpoyporrrd So0eioqg rqg nrOo-

vqg npoooppoorrrdg ondvrqoqg er pEpoug rou KN I
o€ n€prQ€prrq oqdprroq, rot dpo rqg nr0ov6rqroS
vo pn pnopei vo epQovro0ei o)rqOdg xdnu.roq, eivot

5[roroAo vo SeXro0p€ nu,S q ouoroArtrdrrlro rulv
pudrv 0o peArrurOei oov onorEA€opo rou 6rr EXouv

reOei oe qpepio.
l-loAAEg ou(qrrloerg €Xouv 5re[oX0ei oXerrrd p€ rrlv

o(io rqg Qopporeurtrqg ovrrperdrnroqg rfis ovo-
nveuorrrdg purrrlg xdnu.roqg. Meprrd Qdpporo, etdt-

rd q o;rrvo<puAAIvq, EXer AeX0ei TruS nopouord(ouv
Oerrrd rv6rpono Spdoq orous ovoflv€uorlKodg pteE.

Or opXrrEg ;reAireg ovoQEpouv qnpovrrrd peA+itrloq

rqg ouoro)rrrrdrqrog rurv trtutilv"'", dAr\eg 6uos ue-
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roy€vEor€p€S 6ev enrBeBotdJVouv flS opxlKiS nopo-
rqpqoerg2a'2u. En' ourori 6ev eivor BEBoro nog Evo

Qdpporo p€ e€lKn rv6rpono Spdoq eivor tr.reEArpo
oe ooOeveig ov ou(dver rqv rorovdAu;orl evepyeiog
ond roug pus Kot undpXouv 5eSopEvo nou unoorn-
pi(ouv rqv dnoq.rq rrrrrs rl optvo<puAAivq ou(dver rqv
rorovdAuuoq er.pytioE, enrroX0vovrog pe ourd rov
rpdno rqv enir\euori rqg rdnr.rlo4g'6. npo;roitrrg oBe-

Bordrr;ro enrrporeir6oov o<popd rn Xprlon rov 6re-
yeprrrdv rou KNf ouortirv. l-loAAoi oo0eveig, Adyut
rqg Spdoqg ourdx"ru"rv Qoppdrurv, ou[dvouv ro Ep-
yo rns ovonvodg roug. Edv ourEg or ouoieg eivqr lro-
vEg vo nopordpnrouv rnv ovrovorAoorrrrl peiu"rorl
rulv evroAtirv rou KNI rTpog rous pug, ;rqXovropori
nou Aoppdver Xdrpo drov uq4Ad <<poprio> riOevror
eni ru:v trlutirv, rdre or ;rug 0o oSqyo0vro oe oAq0q
rdnu-roq pe ouvEnero rqv enlSeivu-ron rn5 ovoilv€u-
orrrdg ovenopreiog.

MiXprg 6rou 5reurprvroOei q orprpdg oqpooio rqg
ovonv€uorKnE pulrnS r6nuroqg orqv epedvton rng
ovoflv€uorKdg ovendprerog, roAirepq nporrrrrl ei-
vor rl rTpoo€rrrrrl erri;rqoq rdOe ooOevo0g, q eAoXr-
oronoiqoq nru.lv Qopriu.rv, ro onoio ot puS roAofvror
vo <pEpouv, n $n{rlorl rqg urrov6rqros) rrls ovonv€u-
orrrrlg ovrAiog ror q priOproq rQS 5poorqprdrqrog
rou KNI. Auroi or rperg reAeuroior nopdyovreg eivor
e(ioou (r.urrroi ror oAA4AoouoXeri(ovror ror xdOe Ev-
voro (K6rTUorlS> npEner vo neprAo;rpdver rot roug
rp€rs.
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Fuvaixa 50 ypovwv, t6rwrrxry unaAArlAog

Ioropr16

Anio erco5ou; [1opo(uopr<q 6uorvo o, no0oAo-
yrrd orrrvoypo<pio 0tuporoq (E <ovc 3o 39t

llopoioa vdooE: [1 po 5e roe ricq 'J€ .rpo€VX€ pr]r -

ro orrrvoAoyrx6 EAeyXo 5ron orj.;0q<e <oroAqqq
rrls opror€pflg nA<upoSroQpoyllo=rxrls '{urvloq p€ o-
ooQonoiqoq rou rlpr5roQpoyporoq 1E <ov'o 1o, 1B)

H ooOevdg 6ev oveQepe oupnrilporo cno ro ovo-
nveuorrr6 oiorqpo nopo rqv oro5 c<r1 en Seivcuorl
rqg oxrrvoAoyrrdg €rKovog, preypr rou 'rpo Sreriog
nopouoiooe 60onvoro xor nAe uprrrrq ouAAoyq opr-
orepd (Errdvo 2). 'EAope rprnAq ovr Qulor Kl o-
yuryq (loovro(i6q, PrQoprnrrivq, E0opnouroAq) y o e-

lr p4veg. Iro Srdorrlpo ouro nopouoiooe xArvrrq
peAritr"roq. And Eroug nopouoro(er enrSeivu:oq rrlq
orrrvoAoyrrqg errdvog xor eneroo5ro nopoluop rqg
60onvorog nou uTToxu;po0v pe rl Xop1vrloq Kopr-
roer66v ror rorvqg ovrrpiooqg,

Arolttxd avapvrlonKo: Auo Quo oloy Koi rorerol.
flpo nevroeriog unoreQoArro roroypo op orepou
;rqproiou yro ro onoio npo Sreriog ey ve oAr<11 op-
0ponAoorrrd.

Zuvtl9ereg xar rp6not (wr1g. Movtttog xororxoq A-
0qvtirv. Aev ronvi(er ro 5uo reAe uroio Xpov o Ko-
nviorpro 30 oryopErulv rlpepqoiurg y o 20 ypovro (30
norEro,/frq).

Ouorrq ElEroorl

'Aropo oprrpeAEg pe nAqpq ouvei5qoq oe xoAq
yevrrq rordorooq. Avonvoeg 16. Aenro, oQu(erg
75/)rcnr6 Kor opr. nieoq "l20/15 mm Hg

llveupovoAopxd Tprlpo Aroyvaorrxou xor Oepo-
neunxoi KEvrpou oYl- E I A".
AewQ. KqQrciag xot Epu9pou Zroupou 4 - Mopo)'
o1 A9r1va, TnA. 68.67.432, 68.27.940

Erx6vo 1q.

Err6vo 1 B.
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Etr6vq 2.

Avonveuorxri.' Avonvoq pu0prrq. Otlporog oup-
U€rprK6S trre unoAern6pevq trnru{q qpr0r.r.rporiurv
d U<Drlr. Yno p pA0rqro, p eiu.ro q <pcuvqrr rtiv 6ovd oeu-rv
ror peicuorl rou ovorv€uolKo0 q,rrOupioporos orrlv
oprorepd pdoq. Aenroi p11 pouorroi orrg Bdoerg, l-
6iog oprorepd.

KuxAoQoptxri; I<puyp6g pu0;rrrdg. Arp6ooq rop-
Srdg Xopig noOoAoyrrd eupdporo.

llenn16: KorAio proAorq, eunieorq, ovdrSuvq. 'H-
nop Kor onAqvog 5ev qqAo<prilvror. Evreprroi rlXor
<puoroAoyrroi.

AepQo6Eveg 6ev qqAo<pdrvror.
EAAdruroq rng putKn; Ud(oS rtrrv rdru.r drpu.rv.
Aornd ouordporo Xutpig no0oAoyrrd euprlporo.

Epyoor4prord euprlporo

I-. oiporog: Ht 35%, HB 12 gr/%, Aeurd: 93OO
rrX (l-1oA. 47o/o, )s1t. 31%, peydAo povor0rropo
32%), orponerdAro: 253000 xry, TKE: 53 pp rrlv 1

tirpo.
Fevrrrl o0pu-rv: Xu;pig noOoAoyrrd eupdproro.
Oupio: 35 mg%, odrXopo: 74 mg%, rpeorrvivrl:

O.7 mgo/o, oAroArrd <prrro<pordoq: 8 prov., SGOT: 23
U,/L, SGPT: 33 U/L, yoAorrrrd Seu5poyevdoq:
29O U/L, yGT: 18 U/L, XoAepuOpivq oArrd: 0.43
mg%, Xpdvog npoOpoppivqg: 1 1/11.2 sec, KdAro:
4.1 meq/L, Ndrpro: 141 meq/L, Ra Test: (+), CRP:

1++), lgA: 1 gr/L,lgG: 5.6 gr,zl, lgM: 5 gr,/L, Ma-
ntoux (2 povd5eg PPD RT 23): opvqrrrrl.

HAerrporopdroypd<pqpo lopig no0oAoyrrd eu pd -

poro.
AEpro oiporog pe ouvOdreg eronvodg orpooQor-

prro0 oEpo: POz47 mm HG, PCOe32 mm HG, pH
7.47.
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Err6vo 3q.

Err6vo 3p.

InrpopErpqoq: FVC 1.73/3.3.5 L, FEVr
1.44/2.55 L, FEVr 1Yo 83yo/75%, MMFR
2.12/2.9 L/min.

Arrlvo)\oylrd eup4porq qn6 ro Otirporo

Exdva 1o, 1B (Onro0onp6o0ta rat nAdyro oKrtvo-
ypaQia 0dtparca): Avoporoyevdg oriooq roroAoppd-
vouoo rnv opror€pd nAeupodro<ppoyprorrrq yulvio.

Ercdvo 2 (Onrc0onp6o0ro aotvoypaeia 9fiparo):
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Avo;roroyevqg oriooq oro 6e[rd pEoo xor rdrul
nv€upovrKd ne5io, SropEoou rirou. KordAqq.r4 opr-
orepqg nAeupo6roQpoyprorrrqg yrrrviog, nrOovq une-
(ororrrd ouAAoyd.

Exdva 3a, 39 (Onrc0onpdooto xot nAdyn oxn-
voypdfuia 9dtporca): Ardlurq oriooq prrro0 rUnou
(5ropEoou xor ruqeArdrroi) oro pEoo ror rdru.r
nveupovrrd neSio rdirrrg rou 5e[roi nveipovo. Kord-
Aqq4 oprorepor) nAeupoSroQpoy;rorrro0 Xtirpou.

ArqQoprKn 6rdyvrrro4

1 . Epu0qpordr6qg A0rog, Peuporoer6q5 qpepil-
5o.
YnEp: ilreuprrrrq ouAAoyd.
Korci: rArvrxq errdvo.

2. BpoyXoruqeAr5rx6 vednAoopo nveipovo.
YnEp: q rArvrrd ror orrrvoAoyrrd nopeio.
Kord: q unorponrd(ouoo nAeuprrrrd ouAAoyd.

3. lorrorJrruroq X.
YnEp; rArvrrd err6vo.
Korci: ouvdOqg rorovopn rn5 v6oou orq dvuJ
nveupovrrd ne6io.
<Puporiu,ror;.
Korci: opvqrrrrl Mantoux, opvqrrrEE elerdoerg
nrutAov, porpd nopeio.
M u rqrrdoerg.
Korri; yeoyporprrd rorovopd ltupig Er0eoq, po-
rpd rArvrrd nopeio.

6. lSronoOd5 nv€upovrKd ivr.r;oq.

Korri: rArvrrrl errdvo ror nopeio rqg v6oou,
nAeuprrrrq ouAAoyd.

7. AeureponoOdg nveupovrrrl ivooq.
Kord: Xtr.rpig Er0eoq, nAeuprrxd ouAAoyd.

8. AEp<ptr;po ror AeuXorpio.
Korri: rArvrrd nopeio, orporoAoyrrd err6vo.

9. Merqororrrd veonAdoporo.
Kord: q porpd nopeio.

1 0. Aep<poyyero;ruotrrdru.roq.
YnEp: q orrrvoAoyrrrl err6vo.
Kord: q qArrio, r; SrdXurq nveupovondOero pre

prrpd 6yro nveipovo.
11. Kuorrrqivu.roq.

Kord: q qArrio.

ll porerv6pevor 6royvurortKoi lerpropoi

1 . AnAd ror roAArEpyero nruEArllv yro trruroBorrq-
piSro <puporiuuoqg: opvqrrri g.

2. KurropoAoyrrEg nrutAuv: opvqrrrEg.
3. BpoyXoordnqoq ror Sroppoyyrrrl proqio 5ev E-
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yrvov Adyur'rqg uno[orpiog.
4. A[ovrr4 ropoypoQio Odrporog: BpoyXonveupro-

vrrori rinou dAAordoerg o€ opQdr€po ro nv€u-
povrrd ne6iq. llAeuprrrrrl ouAAoyd 5e(rd, Aep-

Qo6Eveg oro peoo0u-rpdrro ror rqv oprorepq
nveupovrrd niAq.

5. A[ovrrd ropoypoQio rorAiog: InAqvopeyoAio,
oupnoyqg Sr6yrooq rou opror€poJ enrveQpr-
5iou.

6. loroAoyrrd e(Erooq Broryiog nverjpovog.
H ooOevrlg unepAdOq oe ovorrrd Broqio nve0;rovog

ror6nrv prKpnS oprorepilg 0r"rrpororopdg ror eA[-
QOqoov rororepoXi6ro nve0povoE une(urdros Kot
AepQo6Evog. H ;rereyXerpqrrrd nopeio rlrov rrovo-
norqrrrq.

TeAlrrl 6rdyvrrrorl

H roroAoyrrq e(Eroorl dArlrv ru.rv Serypdrcuv E6er(e
6rdXuro Non - Hodgkin AEUQu-rpo on6 prrpd ror peyd-
Ao rirropo pre evropq evSrdpeoqg roroq0erog.

AroAori0r,r.lg Eyrve ooreopueArrrl proqlio nou Eder(e
o(6511 6rq0qoq rou pueAoJ ond drprpo prrpd Aep-

Qorirropo. H o(ovrrd ropoypoqio eyxeQdAou 5ev
eiXe noOoAoyrrd eupqporo Kot oro onrvOqpoypdQq-
po oortlv noporqpd0qre oulq;rtvr1 rororpdrqorl
po6ro<pop;rdKou oro npdoOro r;rdporo rqE nE;rnrqg
ror Errqg nAeupdg oprorepd xor tr"rrrpd eorio oro 5e-

{r6 pertlnroio ooro0v.

Eu(11rqorl

I'lopouord(eror yuvoiKo pe evSo0urporrrEg evro-
nioerE Non - Hodgkin AepQtirporog. Aouvd0roro €u-
pdporo qrov q trrorpd rArvrr4 nopeio unorponrd-
(ouooE une(cuxorrrdg ouAAoydE ror enr6ervo0;revrlg
ornvoAoyrrd SrdXurqE nve u;,rovondOerog. Kord rqv E-

vop{n rqE vdoou eiXe ouoro0ei SroBpoyXrrd proqrio
rqv onoio q ooOevdg 6ev 5EX0qre. Apy6repo q enr-
Seivuroq rqg roroordo€u,S rrlv Erove odJvorq. Iro
npdro Xpdvro rqg oo0Eveto5 rl unorponrd(ouoo
nAeuprrrrq ouAAoyq OeopdOqre ivderlq Quporio-
orlg Xr.rrpig ovrondrprorl orqv oy(xyn. H porpd no-
peio onopdxpuv€ rnv 6ro<poprrd Sroyvurorrrd on6 ro
rorodOq veonAdoporo. H ovorrrd proqio Oeopd0q-
r<e pE0o6og erAoyqg yto rrl Arlqq uArrorJ on6 ro no-
pEyXUUo Kor rov une(tr-rr6ro.

Or evOoOurporrrEg evronioerE Non - Hodgkin Aep-

QtirporoE eivor ondvreE, pdvo oro 4Yo r(IJv nooX6-
vrtrtv Kor qnorelorlv ;rEpog yevrreupivqg vdoou. H
nporonoOrlg ev6o0urporrrd vdoog npooBdAAer ou-

4.

5.
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XVdr€po ro p€ooeu-tpdrro oro 80% rov oo0evtlv ror
onovr6repo ro nopEyXupo oro 10% ror rov une(u.rrd-
rq oro un6Aorno 10% ru.rv ooOevdv. Mdvo ro 4%
rulv ooOevtirv pe evSo0ulporr16 AttrrQurpo 6ev ouvo-
6e0ovrov on6 6r6yrcr:oq Aep<podEvtrtv rou ptooOur-
porioul. H nopeyxuporrrq pAdBq oe ouvSuoopd pe

rqv une(u:rorrrrl ouAAoVn XopiS epQovd 6rdyru.rorl
ru.rv AepQo5Evurv rou peooOu-rporiou onoreAei ond-
vro er6dAu"rorl Aep<prirporog.

H Evop{q rrlg v6oou orous nveipoveE onoreAei
ouvdOurg ruXoio orrrvoAoyrrd eipqpo. 'OTqv u-
ndp;1ouv oupnrtirporo ourd eivot 6ionvoro, BdXog,
Orr;porr16 dAyog, ontiAero Bdpoug2. H prEorl qArrio
npooBoAdg ond npu:ronoOtg AEp<popo nveupdvrrrv
eivqr ro 53 Erq lu.rpig 5roQopd orqv rorovoprl pe-
ro(ri ov6pdrv Kor yuvorKtirv3. Aev <poiveror vo undp-
Xouv rorvd onoSerrd rprrdpro yro rn 6rdyvu:oq
npu-rronoOo0g nveupovrxori Aep<pdrporogo. H evr6-
nrorl pnop€i vo eivor povnpns q noAAonAd, o EAey-

XoS rv€upovrrrlg Aerroupyiog Un erdr169 Kor ro oKr-
voAoyrrd eupqproro 61r runrrd. I-loAAonAEg nop€y-

XuprorrrEE BAdBeS U€ ouUp€roXd rou une(u-rx6rog
ror AovOdvouoo rArvrrd nopeio ouvqyopo0v yro
AEp<pu.rpo, qeu5oAEp<purpo q Ae;rQorurroprrd 5rd-
p€orl nv€upovio. H ovorrrd Broqrio nve0povoE Ofrer
rq 5rdyvrrroq oe oooeveig pe nopey;luprorrrd BAdBn
ror q peooOoporoordnrlon o€ ooOeveig pe 5r6yro-
oq Aep<po6Evu.lv peooOtrrporiou. H Bpoyloordnqorl
q Anqrn Broqios pp6yXou ror r; 6ro Aenrdg BeAdvqg
Broqio nve0provog 6ev E;1ouv ;reydAq Sroyvoorrrd
o(io ror 6ev nporrpd0qrov orqv oo0evq nou no-
pouord(eror. Av ror undpXouv oo<pq roroAoyrrd
rprrdpro yro rov E;rnerpo no0oAoyoovordpo, np6-
oQor€S epyooieg rovi(ouv rrlv ovdyrq ovooororo-
xqpeiog yro rrlv reArrd 6rdyvuoqs'6. H 5rdyvrrloq
Aep<porurroprrot Aep<pdrUoros nou eivqr ro ouvqOE-
or€po oro nveipovo unoorrlpi(eror ond rnv TIo-
pouoio Srd0qoqg ond prrpd, orpoyyuAd Aepqorir-
ropo rou Sropioou roro0 ror ru.rv ruqeAtSrrdlv Xtir-
p(,v2.

H orrroAoyio rou npu.lronoOo0g nveupovrroi No-
n - Hodgkin AepQtirprorog ono5i6eror orov lpdvro e-
peOropd rou ovoooTTorqrrro0 ouorqporog oe dropo
pe ourodvooo v6oo 6nu.rg eivor q Xpdvro AeprQorur-
roprrd 0upeoer6irrg. Avdnru(q rororlOoug Aep<prir-

pqros orov nve0povo Kor orov une(ordro neprypd-
Q€ror ouxvd orqv lonu.rvrrrl xupiu-rg prpAroypo<pio

prerd ond reXvrrd nveupo0drpoKo yro rq Oeponeio
nveupovrrdg <puporiuroqgT. H Aepqorurroprrd 6rd-
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U€on TTV€upovio 0euupeiror 6rr pnopei vo ;leronEoer
oe xorodOeg Aipqrrrpos.

H porpooQorprvorl.rio rqg ooOevo0E prog onoreAei
e0pqpro oe qArrropEvoug rSroirepo oo0eveiE pe AEp-

Qurpo. Ie neproo6r€pouS on6 10O0 ooOeveig q qvo-

oorlAerrpoQdpnon E5e r(e o0lqoq rqg lgM oro 3.6Yo.
Ard0qoq rou pueAo0 noporqpd0qK€ oro 16% ru.rv

oo0evtirv p € npu,rorTo0Eg AEp <popo nve0 ;.tovog'''.
H np6yvu.ron rou npulronoOoig nveupovrro0

AetrrQdl;rorog eivor noA0 roArl rot ourd Qoiverot vo
elqyei rqv prorpd nopeio rqg ooOevo0g pog. To 62%
ru;v ooOevdlv 6ev unorponiqoov perd on6 ropoKo-
Ao00qoq 5 1 /2 ertlv oveldprnrq ov EAopov Xqpeto-
0eponeio, oxrrvoOeponeio q lerpoupyrrd ovrr;..rerdr-
nroq. Irq oerpd ourrl q enrBiooq 5ev ouoXerio0qre
trle ro ord6ro r4g v6oou3. I-leprypdqqrov or6po o-
oOeveig pe peydAq enrpiooq pero(ri 14 xor 1 8 er6v2.

H ooOevqg nopouord(eror yro vo unevOupioer 6rr
ro Non - Hodgkin AEpQopo EXer OEoq orrl SroqoprKn
6rdyvuroq rqg npoo6eurrrd e[eAroodprevqg 6rdXurqg
nveupovond0erog pe une(ororrrd BAdBn or6po rot
drov q nopeio rqg vdoou eivor ;reyoArirepq ru-rv 5Ero
ertilv.
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Ioroprx6

'AvSpog 69 Xpdvu.rv erodyeror oe op0one6rrq rAr-
vtrq orrg 23/8/89 A6yur rpoloiou oruldporos U€:
q. lloAAonAd rordyporo 5e(rori qpr0rr.rporiou, flail

chest, unoSdpro ep<prioqpo, orpo0tirporo (n no-
porEvrqoq onE6ooe orpoppoyrrd uyp6).

p. ErreropEvo orpdropo 6e{rot UnpoJ pe enErrooq
orov onroOoneprrovoird X6po.

y. Mrrpd 0Aoo1116 rporipo re<poAdg.
O dppoorog ovrrperuniornK€ ouvrnpqrrrd ltrtpi5

pnxovrrn unoorqpr(q rqs qvonvorlg ror Xu.rpig ev-
5oune(u.rrorrx6 ourAdvo (bulaw). Trg endpeveg pEpeg

o dpptrroroE nopouoiooe rArvrrd ror orrrvoAoyrrd
BeAriooq (ArrrvoypoQieg l , 2,3). Orrtir qpipeg on6
rrlv €rooyu,yd rou nopouoiooe uqqA6 nuperd pe 50-
orvoro ror rudvtrroq. EXopqydOq ovrrpiooq yto Tl-
Oovrl Aoipo[q oyvtilorou evr6nroqg. H rordoroorl
rou opptlorou ouvE;1oe enrServo0pevq, o nuperdg
5ev unoyu.rpoJoe nopd rqv Xoprlyqoq ovrrprorrrdv
Kor yrcr ro A6yo our6 erodyeror orq MEO.

O dpprrrorog rord rqv eioo56 rou orrlv MEO nAq-
poioe ro xprrdpro rou A.R.D.S. TE0qre oe pqyovrrd
unoordpr(q rqg ovonvodg pe PEEP. Irq ouviXero ror
nopd rqv npdororpq BeAriuroq rcr;v oepictrv oiporog
nopouoiooe npoodeurrrrl enrSeivooq ror ovinru(e
irre po.

Quoxi e{Erooq

'Aropo oprrpeAEg. 'Ogq BopEurg ndoXovrog pe
rudvrrroq ror or5flporo ovd odpro. Oepporpooio:
38,50C. I<pri(erg: 12O/min. AII: 130,280 mmHg, o-
vonvoEg: 28 - 30 min.

Avanveuorxd; Epydr5qg, nopd5o[q ovonvod, e-
Adrruloq ovqTrv€uolKoU q.ru0rpioporoE rSiurg 5e[rd,
pq pouorroi pdyXor opqor€pdrA€upo.

KuxAoQoptxd: ToXuropdio. Kopdroroi r6vor r.<p.

QuonUoro: (-).
Faorpevreprrd: KorAio poAorq, ovd.r6uvq, uno-

ZtoltovdyAero l-ewxd n. N.A.
poneiag

;.[, '.:rrr,'':-W r ":',...6

Erx6vo 1.

Err6vo 2.

ldvdpro eAerjOepo, onouoio evreprrtiv d;1ov.
Neupr16: EnineSo ouveiSqo4g rrovonorqrr16 ;1o-

pig eorrord oqperoAoyio.
Aomd ouorr1paro: XtrrpiE no0oAoylrd eupdporo.

Movd5a Evranxr1g Oe-

%
ru

%



94

x
Erx6vo 4.

1NEYMON Teisqog 2o, Tdttos 3oS, AnpiArog'loivrog 1990

Epyoorr1 pnxdg iAeyog ercddou

Ht: 37;2Yo, Ae urd: 77OO F 72, A 18, MM 8, H

2), PLT: 850OO, BUN: 7,3 mmol,/L, xpeortvivq:
116,4 mmol/L, odrXopo: 1O,4 mmol/L, Na: 139
mEq/L, K: 3,9 mEq/L, XoAepuOpivq: 1,28 mg/dL,
SGOT: 66 U/L, SGPT: 95 U/L, oAr. <ptuo<pordoq:

145 U/L, vGT: 153,2 U/L, CK: 340,7 U,/1, LDH:
522U/L, Aeurdporo: 59,1 gr/L, oApoupiveg: 26,4,
PT < 15" (49,5%), PTT: 30", vevrxrl oriputrv: EB

1O19, Aeirrurpq: 0,1 gr%, Hb+++, iluooQoipro: 25-
30, epuOpd: 20-25, UrKpoopyovropoi: prjrqreg, oE-
pro oiporog un6 FiOz: O,5, pH: 7.43, pOz: 35
mmHg, HCOo: 23 mEq/L, pCOz: 25 mmHg, HKI-:

QAepoxopprrd ro;1urop6io, orrtvoypoQio Odlporog
(Err. 4): enr6errv0eror, dppeorl Xpd.roq: <puotoAoytrd

XAurpi6o, orproroAArtpyereg (4): opvqrrrfg.

Avdyvtrro4 Arrrvoypoqr drv Otirporog

No 1: Kordyporo 2nS, 3nS, 4qg xor Sqg nAeupdE
5e[rd. Irqv 3q, 4q ror 5r1 nAeupd ro rordy-
poro eivor 6rnAd. YnoS6pro e;r<prjoqpo 5e(rd.
Err6vo ouppord ;re ouAAoyd uypo0 oro 5e(rd
qprOulpdrro. ArdXureg 5rdpeoeg SrqOrloerg
dp<Dr.,r. KuqeAr5rrEg Srq0qoerg 5e(rd.

No 2: Errdvo ouppord ;re ouAAoyd uypo0 orq 5e(rd
une(ulrorrrrl rorA614ro. [lveupovr16 nopEy-
yupo eAeirOepo.

No 3: ArdXuro 6rdpeoo ror ruqeAr6rrd ororXeio 5e-
(rd ror oprorepd.

No 4: Eniroorl rov ruqeArdrroi rUnou orrdoeov
dpQo npog rqv neprQEp€ro Kor oro rdru;
nveupovrrd nedio rSroirepo oro 5e[rd qprOu;-
pdrro. l-'lrOovd inop(q nAeuprrrroJ uypoir
ornv opror€pn Bdon.

No 5: Enr6eivr,uoq oe oriyrproq pe ro No 4.

llopeio N6oou - Oeponeio

O dpptuorog nopouoiooe ouveld ror npoo6eurrrq
enr6eivu-roq.

ZuyrcexprltEvo: O nuper6g rou -p€ eloipeoq Evo

oAryorlpepo Xpovrrd 5rdorrlpo 6nou nopouoiqoe 0-
O€orl- ouvEXroe vo nopopEver uqqA6g (390C) pe
ruporoerSq popQn. EnoverAqppEveg roAArEpyereg
ppoyXtrrirv errpioeu:v roOtirg ror orporoAArEpyereg
onEBqoov opvqrrrfg. Eyroroord0qre irrepog pre

npooSeurrrd oulov6pevq XoAepu0pivq dpeoou ri-
nou ro0' unepoXqv. H ve<pprrrl rou Aerroupyio ov
Kor rKovoTrorqrrrd rord ro opXrrd ord5ro enqped-

Erx6vo 3.

Err6vo 5.
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ornK€ r6roir€po flS 2 - 3 reAeuroieg qpEpeg rns voon-
Aeiog rou Kor nopouoiooe oAryoupio Err.rg Kor ovou-
pio. Kord ro iSro lpovrrd 6rdorqpo o dpptrlorog no-
pouoiooe €yK€QoAond0ero pre enqpeoo;rEvo enine5o
ouvei6qoqg, ro0tirg ror lopqAd Al1 nopd rnv orUo-
6uvoprrrq unoordprlq pe peydAeg Sdoerg rvorpdnov
Qoppdrov. I-lopdAAqAo rt oEuydvutod rou undp(e
npoBAqporrrd SeSopEvou drr nopd ro uqrrlAd p€iy-
poro €ronv€oprEvou Oz Kor rrlv PEEP (10 mmHzO), n
PaOz erupoivero ;rero(ri 60 - 70 mmHg. Ag oqpeto-
Oei rEAog nurg o dppr.tlorog on6 rou pEoou rn5 voorl-
Aeiog rou nepinou ror perd nopouoiooe nopoAurr16
erAe6 nou ouveXiorqre pElpr ro rEAog.

An6 nAeupdg Oeponeurrrqg err6g on6 ro yevrrd pE-

rpo nou o<popo0oov rqv UrlxovlKq unoordpr(q rqg
ovonvodg, rov EAeyXo ror ro roo(Uyro ru.rv uypdrv rot
qAerrpoAurd;v ror rrlv orpoSuvoprrd unoordpr[q
rou opptiorou, loprlyq0qrov oplrrd reQro(r5i;rq 1

gr x 3 ror oprrooivrl 5O0 mg x 2 Kor orn ouvElero
rAuv6opurivn 60O mg x 4, povropurivq 500 mg x
3, evdl q xe<pro(r6ipq ouve;1iorr;K€ orrlv i5ro 5ooo-
Aoyio.

O dppu.rorog perd vooqAeio 10 ne pinou qpepdrv
rorEAq(e ev pEotrr Qorvo;rEvu.rv onqng ror ouvo6o0
noAuopyovrrdg ovendprerog. llopoyyEA0rlre v€Kpo-
ropn.

ll porerv6yevor 6royvurorrxoi yetptopoi

1. Ae{69 ra0erqpnopdg: (Swan Ganz) ror pErpqoq
ru.rv oXerrrdrv nopopErpov nou E6er(e:

CVP: 8 mmHg (0-8)
MPAP: 20 mmHg (9 - 16)
CO: 8,3 ltlmin
Cl: 4.9 lt/min/m2 (2,8-4,21
PWP: 6 mmHg (2-12)
PVR: 1 54 dyn. sec. cm - 5 (1 50 - 250)
SVR: 597 dyn. sec. cm-5 (9OO- 14O0)
SBA: 1,7 m2
PVOz: 43 mmHg
SVOz:71o/o

2. YnepqyoypdQrluo rotAiag: Apvqrrrd yro no0oAo-
yrrd eupdporo.

3. CT scan xoAiag:Xr..-rpig no0oAoyrrd eupdporo.
4. OoQuovurruio noparcZwqoq: Aev eyrve.

5. Epeuvryrrr4 Aanoporopio: l-1opd rrlv entpovd ru.rv

0epon6vru-rv rorpdlv 5ev Eyrve Adycrr 6roQopertrrlg
erriprloqg rtrtv X€rpoupydrv nou to;lupiorqrov drt
q poperd yevrrd xordoroorl rou ooOevoiE 5ev enE-

rpene rdrr rEroro.
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AroQoprxrl 6rdyvroo4

A' EI:ATCII-H

H Srdyvuroq nou rEOqre rord rqv erooytrtyd orqv
op0one6rrd rArvrrq qrov orpro0tlpoKos, ontoOonept-
rovoird orpdrurpo ror 0Adoq nveipovo; Irqv X - Ray
Odrporog noporrlpeiror ror 6tdpeoo oi6q;ro orov o-
prore p6 nve0povo. H etr6vo ourd 6ev StrotoAoyeirot
on6Auro ort6 rrg nopondvur Sroyvtloerg rot Xu-rpig vo
6roOEroutrre noAAd orotXeio nrOovoAoyo0pe 6rr o
d pptr.rorog ovEnru (e npd.r r trro v<u poyevf g nve u povt rd
oi5qpo.

B'EI:ATOTH

['lveupovr16 oi6qpo uq.rqAtirv 11 XoprlAdrv ntEoeu.rv:

O 6e(r69 roOerqproo;t6g onESerle 6rt enpdretro yto
pr1 ropSroyevEE nveupovrr6 oi6qpo (PWP = $
mmHg). Iuventirg o dpptr.rorog nArlporioe ro rprrdpro
rou ARDS. To oirro 6uu.rs rou ouvSpdou 5ev eivqt

Qovepd Kor u.,S er roUrou q 5ro<poprrd Srdyvu.roq nAf -

ov npooovoror\i(erot npos rrlv overjpeoq rou Koro-
orpoQrrorJ orriou nou pnopei vo eivot:
1. Zivq

o. Me niAq ero6Sou rrlv orl.lorrrd pod: Evdvrtq
orqv Tropondvu.l un60eoq eivot ot opvqrtrEg
roAArEpye reg (oiSrorog, roOerdpov) ror q p11 0-

O€oq rou nupero0 nopd rqv ovrtrordorooq
ruv oprrlplorrirv ror rpAeprrdv ypolrlrdrv.

B. IuvEnero enrtrldAuvorlg ontoOoneptrovoirot)
ortrlortilporog. Eivor yvuord 6rt ro oi1.to onor€-
Aei dproro roAArepyqrt16 uAr16 yro ovdnrulq
prrpoBiu"rv ror 6rt o onroeor€porovoir6g Xti.r-
pos p€rov€Krei u-rg npos nS otrruvrtrEg 5repyo-
oieg oe oXEoq pe ro neptrdvoro Kor frot q rAr-
vrrd e rrdvo pnopei vo eivot ooo<pdg. llopd ro0-
ro ro CT scan rorAiog drov opvqrt16 yro rd-
roro ouAAoyd r'1 ondorqpo.

y. IuvEnero ev5ororAroro0 onoordporog q evre-
ronropEvqg neprrovirrSog: Aev unrlpXov rrovd
rArvrrd 5e5o;rivo nou 0o ouvqyopo[v unEp
rqg dnoqqg ourqv nAqv iotrrg rqE onouoiog e-

vreprrtlv dXurv Xu.rpig 6prulg ourd ro reAe uroio
vo eivor e15rrd. EnrnAEov 16oo ro unepqXoypd-

Qnpo 600 Kor ro CT scan unqplov opv4rtrd.
Merorpoultonrrl naypeailnSo: To unepqXoypd-
<pr1po ro0rirs Kor ro eupq;roro ond rrlv o(ovtrq
ropoypoQio drov opvqrrrd. EnrnAEov o Btoyqpt-
r6E EAeyyog pog oropoKpriver on6 ro evSeX6gevo

ou16.
XoAoxuoilrda A0norri q pn: Ie 6rt oQopd rqv
Ar0roorrrl onorAeieror ond ro unepqXoypd<pqpo
ror ro CT scan. Avri0ero q oAt0tootrd eivot ouXvd

2.

3.
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Kor ouv6ud(eror pe rpoi;roro, ;letpoupyrrEg e-

nepBdoerg, eyroJporo, vqoreio, rolotpio rou op-
ydvou 11 ooAprovEAAu-roq. To xAtvlrd eup4poro ei-

vor ooo<pd, evti: ro unepoXrlypdqnpo €lvot Oert16

oe noooord 60% nepinou.
4. N e u p oyevEg nve u p ov r ro oi 6 11 1t o xo 0 u ore p 11 p Evrl I

ivop{qg (6tltttto): Aev <poiverot nt0ov6 SeSopEvou

6rr o nuper6g, or irrepog oAAd rot o Xpdvog eyro-
rdorooqg 6ev ouvqyoporjv npog ro0ro.

TeArrd 6rdyvtoorl

AAr0roorr[ XoAoruorirtso (e( onorAeropo0).

Eu(dr11orl

H rArvrrd ovr6rqro rqg oArOrootrqg XoAoruorirr-
5oS (acalculous cholecystitis) (AC) nopouord(erot
ro reAeurqio ;1p6vro pe ou(qpEvq ouxvdr4rot. Ot

Lindberg rot ouv.u ro 197O ovoroivtrtoov 12 nepr-
nrd.roerg AC oe orporttilreg rou Btervd;t perd on6
rpoJ;ro Kor X€rpoupyrrq enEprBoorl. H o0(r1oq rqg e-

ninruroqg rqg AC ouvSud(erot p€ rnv o0[qor1 ruv
trreydAov enepBdoeu.rv, rpoupdrov, peroyyioetr;v, e-

yroupdrov Kor rop€vr€prrdg 5rorpoQdg, rorordoerg
pe ng onoieg q v6oog ouv5Eerot rot otrtoAoytrds. H
AC orpopd noooord 5 - 15o/o eni rou ouvdAou rurv o-

Itutrv XoAoruorirtSov Kor ro 50 - 100% rr.,.rv o(Etrt_v

xoAoruorirrSurv perd on6 xerpoupyrrd enipBooqs.
Or rArvrrEg Kor €pyoorrlprorEg e rSqA6oerg er rqg v6-
oou pnopei vo eivot oooQeig r1 rot vo onouotd(ouv
evreAd-rg. To unepqXoypdQnpo Oeopeiror q nro e rSrrd

€pyoorqproKq pE0o6og, oAAd euoro0qoio rqg ovEp-

X€ror oro 68%e. H o(ovrrd ropoypoQio Oetopeiror

Arydrepo 6royvt,-rorrrd ouyxptrtrd pe ro uneprlXoypd-

QnUo. H xArvrxd etr6vo ororeAei iou.rg rrlv roAirepq
EvSer[q yro Oeponeurtroig xerpropoig. Oo npEner d-
puls vo rovroOei 6rr oe noAAig neptnrdoerg ro eupd-

Uoro €ivor opvqrtrds. Irrg neprnrdlo€tS nou rlOeror 11

unoqio q epeuvqrrrq Aonoporopio Kor n XoAoruore-
rrotrrq eni undp(eu.rg XoAoruorirt6o9 eivor enrBepAq-

;rEvq 616rr n 0vnorU6rnro €K rns vdoou eivor peydAq

(35 - 50%), peyoA0repq ouyrptrtrd pre ereivq rqg At-

0roorxdg. Merd rqv XoAoruore rropn n Ovrlorp6rqro
pe rtiveror oe noooor6 16%2.

H AC Suvor6v vo entnAorei pe ydyypotvo rrlg Xo-
Aq561ou oe noooor6 52,2o/o ror Srdrprloq oro 11o/"

rurv neprnrtioeov. Ot rAtvrxEg erSqAtiroerg rn5 YdY-
yporvos Kor rqg 6rdrpqoqg 6ioroAo Storpivovrot o-
n6 ourEg rqg o(eiog;loAoruorirtSog. Ito ro A6yo ou-
16 q XoAoruorerropd 0o npEner vo entXetpeirol ov€-

nNEYMON Teiyog 2o, Tdttos 3o9, AnpiAtoS-loivroS 199O

(dprqro on6 rq popirrqro rot ro rAtvtrd eupdporo2.
H pq Ar0roorrd XoAoruorirr6o neptypdQerot 6nu;5

npoovoQ€p0nK€ oov entnAorrl 6ro<p6ptr:v rAtvtrtirv
roroordoeurv ou pneptAopBovopEvu-rv:

1 . undrooqg oov ouvEneto rop6torqg ovendpretog,
oruoppoyiog, Aoiptr.r(r1g n onVnS

2. oQuddruuotlg
3. perd Xopnynon oyy€toouoTroortrdrv Qoppdrov
4. epy65r1g roreroi
5. Xerpoupyrrtirv enepBdoeu.rv

6. noporeropEvqE orEpqong rpoQn5 trrerd ooBop6
rpouUoropd (oruxnporo, eyro0poro, X€lpoupYl-
rEg eneprBdoerg)

Inovr6repo ouvSud(erot pe ooApov€AAooq, o(tit-
6q noAuoprqpirrSo q roXorpio rou opydvou onoloo-

4.7onnor€ orflo^oYros .

O orprBdE noOoyevertr6s pnxovrol.rdg 5ev eivot
ooQrls. EvoXonoto0vrot pnxovtopoi on6<ppoEnS rnS
Errproqg rqg XoAqddXou riorqg ouveneio oupnt-
KVUonS ror oXertrdg oQu6drtr.ro45 rou TT€pt€Xo;tEvou

rqg XoAqSdXou riorqg, ro onoio noipvet rn popQn
nAdonns,. Aur6 o6qyei oe Srdrooq rrlg r0orqg, epe-

0rop6 rou pAewoy6vou, eAdrru:oq rqg orpdru-roq5
roOdrg Kor rnS <pAeprrdg ror AepQrrqg nopoXEreuorlg
pe onorEAeopo vErpooq ror Srdrpqoq rou rorXdr;to-
rog. 'AAAor ouyypo<pei5 ntoreJouv nr.r.tg oyyetoroi
nopdyovreg 6ntr.lg undrooq, oyyer6olToopot o€ ouv-
Suoopd pe roXorpio rou rotXtittrrorog q or6pq p€ no-
Arv5p6pqoq rou noyKp€ortroi erxpi;torog orrl XoAq-
6dXo r0orq onoreAoriv npu.rropXlrEg orrieg rou ouv-
5p6;roua.

H roroAoytrd err6vo rqg AC eivot rotvd o' 6Aeg rtg
neprypoQeioe5 neprnrdoerg. [loporqpoivror SqAo-
6d ooBopEg oAAortloerE oro oyyeio oro puird Xtrdlvo
Kor oro BAevvoydvo rqg XoA456Xou rJor4g. TEroreg

BAdBeS iXouv noporqprlOei o€ n€rpopord(uro perd
on6 evepyonoiqoq rou nopdyovrog Xll rou Hage-
man. flop6proros pnxovrop6s 0o popo0oe vo €voxo-
norqOei Kor yro roug ovOptirnoug TIou ovonr0oouv o-
(eio AC.
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zadlteJt'
(Ketotifen)

H rpoQuilorffrr<n ovolvn rou
ppoyrrrKo0 ooOlroros

lporlutr6[erg: To r\611 Xprlotgonororipevo ovrtoo0gorrKd OdpUoKo 6ev np6ner.vo 6tox6mowor nori onor6gog 6tov opxi(et

rl uoipoxp6vio eeponeio 1.re to Zaditen. Aur6 oqopd xupirr4 to ouorqporrx<i4 Xop4yo0gevo xoprrxoorepoet6{ xor ACTH A6yto

rnq 11igo;ilq ovomg[eog eAotoenrve<ppr6rxilg ovendpxeroq orouq eEoprnp6vouq on6 ro orepoer6{ ooOeveig. Irrg neprm6-

oeq our6g n ovdxrnon tpuotohoyrxrrlg o6pevoflno<puoeixilg owr6pdoeog oro Stress pnopel vo Xpetoo0ei y6Xpr 6vo Xp6vo.

Rv Ueoolop1oe, r,opepr,i*ouoo hoilroEn n Qepqneiq Ue ro Zaditen npEnet vo oupnhqpro0ei pe erdtxfl owrJ\oU<b6n oY<oYil.

Kord 19 npdlreg nUipeq rnq Xopnyfloeo4 tou Zaditen ot ovtr6pdoeq tou oo0evo0g gnopei vo erqpeoo0o0v. EnrpdMerot

ouvend4 npoool4i1 orig r,rp,'*Oor,q o6qyfloetog olqgdrtrlv Xetprol.toir pqlovtbv x.A.n. MoAov6tt 6ev undpXer xoptd ono)rittog

6v6er[r1 reporoy6vou enr6pdoeo4, ro Zaditen - Onroq aUoore xot 6Ao ro v6o qdpgoro - 6ev npdnet vo loprlyeiror oe eYx0ouq

if gn1iiouoeS yuvolxeg nopd oe'elorperrxig p6vo neprmdloerg. 'Onog 6Ao rq Odppqxo to Zaditen npinet vo rpu)rdyetot

goxprd on6 ro not6td.
AlAqAent6pdoelg: To Zaditen 6uvqr6v vo evtoX[roer rqv 6pdoq rov Kqreuvoortxtbv, rov unvolttxtilv, rov ovrttoroutvtKov Kot

rou orvonve1gotog. Mro ovqorp6qlpn mdlorl rou optOpo0 rov otUonorctAitov oe oo8evelg nou eMppovov ro Zaditen

routoXp6vr,lg 1re ovrr6roprlrrxd qdpl.roxo on6 to or6po nopor4pd8rlxe oe geptx6g neptmdloerg. J-to tov )t6yo our6 npdnet vo

onoqeriyeror o ouv6uoolr6g our6g rov qoppdxtov 6tog 6rou 6o0ei txovonorntxi eEiYrlon oro <potv6pevo.

llopevipyereq: Koteuvomrxil 6pdon xor oe ;re;rovrop6veg neprm6oetq Erlpdrnto rou or6gorog xor eAo<ppd (dtrr1 6uvot6v vo

egqovro$orJrv xord r4v Evop[q rrlg Qeponeiog, ouvrrl$tog 6pru4 unoXopoiv outopdttog oe Alyeg nU6p9S.

Ot oogeveig nou 6Xouv rrlv rdo4 vo nopouord(ouv e0xoAq xoteuvoortxfl eni6pqon 0o npdnet vo opXi(ouv rnv €eponeio ge

1 liqrn ngspnokoq (ro 9pd6u)yto ttg npdrreg pipeg.
aooofoyioinqtOrd.':1p6nt: 2-4 erdrv: 2 ml (0,4 ml) 6io qop6g rlpepqol<rrg. 4 et6v xot dvro: 5 ml (1 mg) 60o qop6g rlpepqolotg.

Edv q 6eponeutrxil ovron6xpron Uerd 4 ep6opd6eg Seponeiog eivot ovenopxis, n odi 66on Unopei vo ou(q0el xotd 1/2

6roxio. EvrlArxeg: 1 broxio 2 qop6g qpeprloirog. Edv undpXer ovdyx4 1 66oq ptnopei vq 6rnlqotoo0el. Ee oo€eveig euoloOrltoug

mrlv xorqmolil, ouvrordtor gro npoo6eunxrl oO(non xord r1v 6rdpxeto rnq npdlrnq ep6opd6oq 0eponeiog'

Iuoxeuooio: lp6nr (1 mg/5 cc): OtdAeg trov 100 cc. Aroxio (1 mg): Kourtd rtov 30.

Avrev6ei{erg: Ou6eyio yvo:orr1 y6lpr otlpepo.

SANDOZ (HELLAS) A.E.B.E.
ONPUNXEYTIXE NPOIONTA TOY OIKOY SANDOZ S.A. EABETIA:
Eovrxi 066S op. 1. 120 xAU.
'144 51 MerqFoPooon AntKrlq

Fro neprooorepeq nlrlpotPopleg
onoroOeire oro rqtr. 2A11712
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YE6€woq iu(l.o@Oioq: WARNER LAMBERT A.E.
&fedtr & Alofnvoq 10. Mopouor - Aonvq
T4}r: 6862(F4. 6€gNl61 -5

riq

!*
I
0E
l!
E



F#
s

&
ffirlp

1lF
%

4H.
"&.%''''

lk

AuvoT0Tl1Ts 0uq

is
#

GIaXO Epanondpot oro avnooopanxa


	IMG_20211012_0002
	IMG_20211012_0003
	IMG_20211012_0004
	IMG_20211012_0005
	IMG_20211012_0006
	IMG_20211012_0007
	IMG_20211012_0008
	IMG_20211012_0009
	IMG_20211012_0010
	IMG_20211012_0011
	IMG_20211012_0012
	IMG_20211012_0013
	IMG_20211012_0014
	IMG_20211012_0015
	IMG_20211012_0016
	IMG_20211012_0017
	IMG_20211012_0018
	IMG_20211012_0019
	IMG_20211012_0020
	IMG_20211012_0021
	IMG_20211012_0022
	IMG_20211012_0023
	IMG_20211012_0024
	IMG_20211012_0025
	IMG_20211012_0026
	pneumon_vol3_no2_april-june1990
	IMG_20210916_0001
	IMG_20210916_0002
	IMG_20210916_0003
	IMG_20210916_0004
	IMG_20210916_0005
	IMG_20210916_0006
	IMG_20210916_0007
	IMG_20210916_0008
	IMG_20210916_0009
	IMG_20210916_0016
	IMG_20210916_0017
	IMG_20210916_0018
	IMG_20210916_0019
	IMG_20210916_0022
	IMG_20210916_0023
	IMG_20210916_0025
	IMG_20210916_0027
	IMG_20210916_0030
	IMG_20210916_0031
	IMG_20210916_0034
	IMG_20210916_0036
	IMG_20210916_0043
	IMG_20210916_0045
	IMG_20210916_0046
	IMG_20210916_0047
	IMG_20210916_0048
	IMG_20210916_0049
	IMG_20210916_0052
	IMG_20210916_0053
	IMG_20210916_0054
	IMG_20210916_0055
	IMG_20210916_0056
	IMG_20210916_0057
	IMG_20210916_0058
	IMG_20210916_0059
	IMG_20210916_0060


