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OAHTIff TIA TOYT :YTTPAOEI:

FENIKA:

KATHTOPIE:
APOPON:

YNOBOAH
EPFAIION:

ANATYfIA:

nNEYMON e(vqr to en(oqpo enrotrlpovrx6 nepro6rK6 qg Eil\1vrx{g flveuyovoAoyxrlg Etotpe(clq Kol tnq
HrlqvLxrlg BpoyXotroyrxrlg Erorpeiog. H eniloyrl tr1g 0Arlg y(vetot qn6 tr1 Euvroxttxtl Entrponfl rou nepto-

6rxo0 ue eu80vn rov Areu0uvrrilv Eriwo(r1g Kor rov Yne00uvov r4g Ernot6eurtxiq'Ytrrlq Kol rov EpeuvrltL'

r6v Epyoorcilv nou op(o01xov on6 rq Arorxqttxd Iuprpo0ALo ttov 6rio Etotoet<irv pe Set{ 04te[o.

H rjl,r1 rou nepro6rKo0 nNEYMON ovqq6peror xord x0pto )\6yo ot6 Avorryeuortx6:6orngq. H dtdpOpcoorl

qq 0lr1g nepiloprp(ver: 1),Ap1po LlvraEnc, 2) ITpotrfruneq epeuv4nx6q, epYaobq,, 3) Avaoxonfioeq,, 4) Ex-

nat6eunx6 Br1pa, 5) Ev1ruc1ilpouoeq, neprtriti,oeq. 'ApOpo o0wo(qg, Avooxonrloetg, Et6trd 6p0po xot'Ap-
opo exnor6eurrKo6 reprexop6vou (Exnor6eutrx6 Brluo)6qgoote0ovrot petd on6 yponti rp6oKIIon rnq

Iuvtorrrxrlg Enrtponiq.
Or 11p<r:t6tuneq epeuvrlrtx6g epyooieg xp[vovtor on6 rouldXtotov 613o ove{dprnrouq rprt69. Ot ev6to<p6'

pouoeq neprnrdroerg enrtr6yovrot on6 trg neprnrciroerq nou nopouotd(owot srtq Atovoooxopetor6q ouY-

xevrpcioerg r4g BpoyXoAoyrxrjg Etorpeiog. Td dpOpo o0wo€rlq, td erdtxd 6p8po, ot npot6tuneq epYqo(eq

6qpooregovror oL6xl,rlpeg otrlv E)lA1vrx4 xor Ayytrrx4 ytrc0ooo. Or epeuvqttx6g epyooieg rou urop6 lov-
ror oro EtrArlvrxd 0q Ueroqpd(ovtor oro Ayy)\rxd p6oo oe dvq U{vo on6 rqg ono6oxiq rns epYooioq yto 611'

poo(euo4, ge eu0Uvq rov ouYYpoq6ov.

EPEYNHTIKEI EPI-AIIEZ: nepr6louv xotd oeLpd:

1) feirdo t[tAou: T(ttrog, Ov6goto ouyypoo6ov orrlv ovouoorrx4, x6wpo ftpo6leuonq, Ate60uvor1, 11l'6-

Oovo K0prou ouyypqQ6o yto entrotv<ov(o.
2) nepi\nqrn: An6 100 6<oq 200 1,6[erg nou 0d nepr6Xer ouvontrxd to oxon6, rn p68o6o, ro poorxd qnoteA6'

ogqro Kor ro ougnopdogoto rnq epyoo(og (o tittrog, 4 nep0\r1q4 xor n B$trroYpoQio vo op1((ouv on6 v6o

oetri6o). Iro t6Log tcov neprtrrlr.Ueov vo ovoypdqovtot 5 toutrdXtotov tr6{etg xAer6td.

3) Erooyayt, 4) Yttx6 - MdAo6oq, 5l AnoteA{ottaru, 6) ZuCt1rlo4,7l BtpAtoypaQtu'
OL Btploypoqtxdg noponopn6q 0o y(vovror pe ro o0otqpo Vancouver 6r1Ao6ti oto xe(gevo opt0gotjvtot xo-

rd oerpd egedvroiq touq. Brpl,roypog(q on6 neprodrxd: Metd tov opt0;r6, qvoQ6povrql 6tro toov6goto
rov ouyypoe6cov, o nArgprlg tirl,og rou dp0pou, r1 en(or1pr1 o0vrg4o4 rou rtpto6tKou, to 6roq, o t6gog, 11

npcilrq xor releuro(q oel(6q. n.X. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.8., Trop D. and Koneko K.

Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966:21,749'759.
BrBi,roypoq(o on6 Movoypoqio: ApreU6q, ov6ptoro ouyypoQ6<rrv, t(ttrog, opt0g6g 6x6oor1g, o ex6ottx6g o(-

xoq, o t6nog xor ro 6roq 6x6ooqg, oetri6eg. n.X. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977,33-35.
Brp^roypoq(o on6 xegdtroro BrBl,iou: Apr0p6g, ov6poro ouyypqo6(Dv rou KeQo^o(ou, o rltAog rou KeQo'

Ao(ou, ln, o tirl,og rou prpAiou, or Enrorqpovrxo( Iuvtdrteg (Editors), o opr6p6g 6x6oor1g, o ex6otLx6g oG

xog, o r6nog xor ro 6tog 6x6oor1g xor or oeA(6eg. n.X. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy'

stemic Diseases Affecting Chest Wall Function: ln: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi'

tion.Marcel Dekker, New York, 1986, 1123-1 '133.

8) l'livoxeq: No 6Xouv ooofi - eneEnylporrr6 ritlo xor vo ypdQerqt o xo06vog oe Xoptotti oe^[6o.

9) Etr6veg - Aroypdpgoto: YnoBdAlovtor or QoroypoQ(eq 9 x 12 cm (3 ovdtuno), teXvtxd dqroYeq. Erlgetdr-

veror oro n(o<rr prfpog pre gotrox6 po)r0pr, o opr0p6g r4g, o t(ttrog tou dp0pou Kot o fipd)roq ouYYpq06oq Ko'

@rig xor ro endvto gdpog out4g. Ot un6ttttrot tov etx6vcov (Ae(dweg) oe Xoptotti oeA[6o.

IlpoiinoQ6oelg: llerpogor1169 epyoo(eg oe ovOptirnoug 11 nerpopot6(too 0o rtp6rtet vo ouvo6e0ovtqt Ue 6n-

troor1 6tt oxoAou0rl0rlrov 6Aor oL xov6veg rnq efltornUovrx4q 6eowo)r,oY(qq oUUQovq Ue ttq qpx6q rou Hel'

sinki. T6trog 11 epyoo(o 6ev 0o npdnet vo 61et 64pooteu0ei nporlyoug6vtog.

Or epyooieq yro 64pooieuo4, 6oxruJtoypoQqg6veg oe 6rnl6 6r6orr1po Kot Ue eup0 neplBrirpto, unop6Jttrov'

ror oe 3 ovdruno (1 npot6tuno, 2 xoliq nordqtog <ptotoovt(ypoQo) orrl Ate00uvo4:
nEPIOAIKO "llNEYMON"
NANAAIAMANTONOYNOY 4
AOHNA 115 28

H 6ondvrl trlg nopoyyeL(og ovot0ncov Bopriver touq ouyypoQeiq Kot n ouUQov[o yivetot xoteu0e(ov ge r1v
ex66tpro etorpe(o.
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XpivoE naoqnrcrlg
eKrrvoryE: Mrq noAinpq
AetroupV,Ki Sorupaoiq
rns dvqrrvorts

I-I.K. MNEXPAKH:

Koro rqv eQoppoyil pqXovrroJ oeprotrrorj p€ ovo-
nveuorqpo Oerrrdg nieoqg, q Oepqneurrrq unoBoqOn-
on rng ovonvoqg ooreiror p6vo orq Qdoq rqg er-

onvo4g. H ernvorl eivor Qorvopevo noOqrr16 <ord rq
5rdprero rou onoiou q poq oSqyeiror ond rrlv eAoorrrq
nieoq enovo<Dopdg rou ovqnv€uorrrou ouoril;.rorog,
nou 5onovqror yio rqv unepvirqon ruJV ernveuorrrdrv
ovrrordoetov po4gl . Or ernveuorrrEg ovrrordoerg poqg
rqrur qn6 ouvOrlreg ev5orpoXerordg SrooulArlvuloqg,

Xoporrqpi(ovrqr qno pq ypopprr6rnro Trou o<peileror
oro oxnporop6 orpopiAov2'3. H epqdvroq orpopiAulv
oupQtrlvo l-l€ rous voproug rqg pqXovrrdg rrr.rv peuorti.rv,
eivqr evrovdr€pn o€ rpoXeroor,uArlveg prrprlg €oulr€pt-
r<qg 5roptrpou Kor otpro piyporo ;.reyoArlg nurvdrrl-
,ogo'u. H p11 ypoprprrornrq ruJV ernveuorrrdrv qvrrorq-
oetr-rv po115, ouvendyeror Kqt pq ypopprrdrqro rqg
ypovrr<dg oroOepog rou ouordprorog oropq Kor ov rl

oXioq nieoqg-6yrou rou qvqflv€uorrroJ ouorqporog
Oeu.rpq0ei oro0epd6'2'3.

Me ro 5e5oprtvo our6, q Xpovrrq oro0epd oSuvorei
vo er<ppdoer pe ;rio ror p6vo oprOpqrrrd rrpd rrl ouvo-
Arrrl pqXovrrl oupn€ptQopd rou qvqnv€uolKori ou-
ordporog rorLtr qn6 ouv0rlreg ev5orpoXeror<dg 5rootrr-
,\dvuroq92'3.

H ovdyrq 6pu-rg trrrog Xpovrrd5 €rQpooqg rn5 Lrqxovr-
r<dg rou ovonv€uorrKoti ouordporog roro rr1 5rdpr<ero

Passive expiratory time:
A valuable lung f unction
test

During positive pressure ventilation, respiratory
support occurs only during inspiration. Expiration is
a passive phenomenon during which flow is driven
by the elastic recoil of the respiratory system. A
portion of the elastic recoil pressure is used to
overcome the expiratory f low resistancel.

Endotracheal intubation produces an expiratory
flow resistance which is non linear due to the
development of turbulent f low2'3.

According to the laws of fluid mechanics. the
appearance of turbulent flow is accentuated in
tubes of small internal diameter and by the use of
high density mixturesa's. The non linear behavior of
the expiratory flow resistance results in a sub-
sequent non linear time constant of the resBiratory
system even if the pressure - volume relationship is
considered constant6'2'3.

Under these conditions, the total mechanical
behavior of the respiratory system during endo-
tracheal intubation can not be expressed by only a

single numerical value of time constant2'3. During
mechanical ventilation it is imperative to possess a

timing expression of the patient's total respiratory
system mechanics. This is essential if one is to
achieve a successful ventilation of the patient,
under specific timing limitations imposed by the

T I-EOPTIAAH:

,ed*i*l
t,
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€OqppovRg prqXovrrou o€protlou, unovop€t€ror on6
rnv ovdvKrl e[ooQoAroqg €ntruxois o€ptopoi, rou o-
oOevoug, 1-rioo on6 ouyK€KprIrivouS XpovrKoaS n€pro-
propo0g rqg ouXv6rqrqs rou ovonveuorqpq Kor rng
oxeoqg xpovou eronvoqg-ernvoqg.

[lpooQoro, ;re erSrrd ene(epyooio rqg rAooorrqg e-

{iotrloqg rivqoq5 rou ovonv€uolKorl ouorrlporog. u-
noAoyioope rq Srdprero noOqrrrqg ernvodgT nou €K-

Qpo(eror ond rrlv e(ioooq:

Tr= d+Kr*lnlo-K.,1 +6

onou TE: q 5roprero noOqrrrdg ernvodg,
lq: venEperog AoydprOpog
E,": q eloorrr6rqro rou qvqnv€uorrrou ouorq;ro-
ToS o
K1 Kor K2: or ouvrer\eorEg ypopprrtirv Kor prl
ypo;rprxd-rv qvrrordoeurv pons ovriorotxq, nou 5to-
popQtilvovror, 16oo ono roug €v5oy€v€ig ouvr€A€-
or€g ovrrordoeulv pod5 rou crvqnv€uorrrou ouorfl-
porog 6oo ror on6 roug ouvreleortg ovrrordo<urv
poqg rou rpoleroou.rAqvo.
V: o qvonveu6p<vo5 6yrog.

;-------i--
D = V Kr- + 4Kz* E,"' V

C: oroOepd nou unoAoyi(eror pe rqv nopo5oXrl orr
xord rqv ivop[q rou <porvoprivou, undpXer ivog 6-
yrog Vinit. 'Eror npor0nrer:

C - - /E'- 4Kr- E^- Vn,, - K,* ln I

VE' - 4-K"- E"- vinit - Krl

H e(iotuoq (1)npoo5ropi(er ro Xp6vo no0qrrrrlg er-
nvoq5 oe ouvdprqoq p€ rov ovonve6pevo 6yro, rrlv e-

Aoorrr6rqro rou ovqnv€uorrxou ouorqprorog, Tous
ouvreAeorEg ypopprrdrv Kor pq vpqpptKdrv ovlordo€-
ulv podg rou ovonv€uorrrou ouorflporog rou opprir-
orou Kcrr rou evSorpox€roKo0 ourz\qvo. H 6rdprero,
5rlAo5rl, rqg noOqrrrdg ernvoqg eivor ouoroorrrd pro
Aerroupyrrq e(Erooq rrlg ovonvods, rTou e(oprdror o-
Qev6g pev on6 rri pnxovrrn rou crvqnv€uorrroJ ouorq-
pcrros rou oppd.rorou, oQertpou 5e, ono pu0;rr(6pevo
peVE0q 6nr.r.rg o ovonve6pevog dyro5, ro etpog rou
rpoXeroor].rArlvq Kcil or <puorrig orooepig rou oepiou
l.riyporog nou 5ropop<ptirvouv rqv eprQdvroq orpopi-
,\u-rv.

H 5ropxero no0qrrrrl5 ernvoqg Xoporrqpi(eror qno
onA6 npoo5ropro;rd, pe pq eneprporrrq reXvrxd, nou
5ev qnqrrei nepinAoro pqXovflporo, r5rdrqreg ilou rnv
KoOrorouv nolirrrpq Aerroupyrrq e(Erooq ovonvoqg
orq povdSo evrorrrrlg Oeponeiog.

7

ventilator's respiratory frequency and the inhalation
time-expiration time ratio.

Recently, we used the classical motion equation
of the respiratory system to create a mathematical
model which can calculate the passive expiratory
time7.

Passive expiratory time is obtained. using the
following equation:

TE=
d + Kr* ln la - K.,l + 6

Where TE: Passive expiratory time.
ln: neperios logarithm
Ere: Total respiratory system elastance.
K1 and K2: Linear and non linear flow resistance
coefficients reespectively both the patient's total
respiratory system and endotracheal tube.
V: Tidal volume, Vinit: lnitial volume.

D=r/K,, f 4Kz* Er"* V

c = - V Kr2 + 4Kz* E,"* v,n,, - K,*

tnl/t<, + 4Kz* Er"* Vinit - Kll

Based on Equation (1), passive expiratory time is
expressed in terms of tidal volume, totai respiratory
system elastance, linear and nonlinear flow resi-
stance coeff icients of both the patient's total
respiratory system and endotracheal tube. The
passive expiratory time is in essence. an assess-
ment (Test) of respiratory f unction, since it is
calculated using not only controlled parameters of
the ventilator and endotracheal tube but also on the
individual patient's mechanical respiratory system
properties.

The measurement of passive expiratory time is a

simple, non-invasive technique which doesn't
require the use of complex machinery; therefore. it
could be a useful test for everyday assessment of
the individual patient's respiratory function in the
intensive care unit. Using the passive expiratory
time and the linear model of the total respiratory
system elastance. a concise indicator of the
patient's expiratory f low resistance is created.

ln addition, therapeutic decisions can be made
based upon the passive expiratory time which entail
the adjustment of the ventilator setting, the endo-
tracheal tube's internal diameter and the density of
the carrier gas.

Specifically, by decreasing tidal volume, applying
an endotracheal tube with a wide internal diameter
and using gas mixtures of low density (such as

(1)
E,,(1)

E"
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H pErpqoq erdrr6repo rou Xp6vou noOrlrrrqg er-
nvodg, oe ouv5uoop6 pe rq ypopprrq 0ed;pr1o4 rqg e-

Aoorrr6rqros rou ovonv€uorrKoi ouorrlporog, eivor

5eir<rqg ruJV €Knv€uorrrtlv qvrrordoeov poqg rou op-
pdrorou. Eni nAEov, 1 onAq ourq ptrpqoq o5qy<i orq
A[qq Oeponeurrrtlv ono<pdoer.uv nou oXeri(ovror p€ rrl
p0Oproq rou ovonv€uorqpo, ro eupog rou ev6orpo-
Xeroroi ou-rAqvo ro0drg Kor rrlv enrAoyd rou XpnorUo-
norou;rtvou piyporog oepiou. H peitrlorl 5''lAo5n rou o-
vonvedpevou oyrou, n eQqpUoVn rpoXeroor.uAdvuJv p€-
ydArlg eoureprrqg 6ropErpou Kor n XpRon prypdrov
XopnArlS nurvorqrog, onu.r5 ro priyporo qAiou, eAorrtl-
vouv onpovrrrd rrg ernveuorrrtg ovrrorooerg pons ror
ppoXuvouv oqpovrrrd rq 5rdprero noOqrrrqg ernvorlg.
H ovdyrq ppdXuvor15 rou lpovou noOqrrrdg ernvoqg,
orov q 5uvororqro nopEpBooqg orrg evSoyeveig pqXo-

vrrtg nopopErpous rou qvoilv€uorKou ouorrlporog E-

Xer e[ovrAq0el, eivor ro0oprorrrq yrq rov enrruXd pq-

Xovr16 oeprop6 rou opptlorou. Irrg rprrrr<Eg our€g ro-
roordoerg, pe rordAArlAq pir0proq ru-rv ouvOqrtiv rou
pqXovrroi oepropori 0o npEner vo nopEXeror enoprqg

Xpovog er<nvoq5 Kor vo pq 5rqr6nrerqr pio nopor<ro;rE-
vrl €Krrv€uorrrq nepio6og on6 rqv enepXdp€vq €r-

onveuorrrd Qdoq, Qorv6p€vo ilou oSrlyei oe 5uvoprrrq
unep5rdrooq rtr.rv nveup6vov Kor Oerrr4 reAoeK[v€u-
orrrq nieoq (Auto-PEEP it PEEPi)8'e'10.

Errog opr;-rg on6 lerroupyrrq Sorr;rooio rqg ovo-
nvodg, q 5roprero noOqrrrdg ernvoqg eivor ror nopd-
p€rpos nou uneroEpXeror ro0oprorrrd orq 5ropopQru-
orl rr"ls peprrqg nieoqg rou 5ro(er5iou rou dv0porog
orov ruqeArSr16 oipo (PACO2) oiptpovo pe rqv e(i-
ooorl rou ruqlefu5rroJ oeproporl"''', nou rpononorei-
ror u-rg e(qg:

P^CO2 =
K*VCO2

(Vr,/Tr )*( 1 -T E/T r o)* (1 
-V D / V rl

6nou K: oro0epd nou rooJror pe 0.863
VCO2: o oprOpog nopoyu.ryd5 rou 5ro{er5iou rou
ov0poro
Yr/T;. q pEoq eronveuorrrd pod

f,/frq: o €ronv€uorrrog rurAog nou rooiror pe

(1-TE/Tror orov T, + Te = Tror
VD: o QuoroAoyrrog verpo5 X6poS
VT. o ovonve6pevog 6yrog.

H eQoppoyq rqg e(iourons (2) oe oprorig xqrooro-
oerg 5uopevtirv prlXovrrdlv nopopErptrrv rou qvoTrv€u-

orrroi ouorqporog rou opptlorou, Kqrqpy€i rqv e-

trrnerprrd p00proq rou ovonv€uorqpo ror erodyer rov
orprpq nlEov npoo5roprop6 rr.rrv ouvOqrtilv ;rqXovrrori
oepropoi. Eror dlore vo e(ooQoAi(eror q enrOu;rqrr1 Po-

CO2 pe rqv roAurepq Suvorq oXtoq p€oqg €ronv€uor-
rnS pons Kcn qvqnv€uorrrq5 ouXv6rr;ro5. Xurpig rivSu-

nNEYMON Teiyog 1o, T61to9 4o9, lovoudptoE-loivrog 1991

Helium mixtures). the patient's respiratory flow
resistance and passive expiratory time can be both
significantly reduced. ln cases where further thera-
peutical modif ications of the patient's intrinsic
respiratory properties are impossible, it is critical to
decrease the passive expiratory time in order to
achieve adequate ventilation. The ventilator settings
in these patients must provide an adequate passive
expiratory time, which prevents the interruption of a
prolonged expiratory period by the next inspiratory
phase and therefore safeguards these patients
against dynamic hyperinf lation and endogenous
positive end-expiratory pressure (Auto, intrisic
PEEP)8's'10. Besides it use in the assessment of the
respiratory f unction, the passive expiratory time has
a very important role in the determination of Po99-,
value, according to the equation of alveolar ventilation' '' '',
which we modified as follows:

P^CO2 =
K*VCO2

(v / T tlx (1 
-T E/T rci* (1 

-VDlVr)
Where K: constant

VCOr: CO2 production
Vr,/T,: mean inspiratory flow
Tt/Tror'. Duty cycle equal to (1-Tr,/T-o, when
Tr*Te=Tror
VD: Physiological dead space
VT: Tidal volume

ln critical conditions with unfavourable mecha-
nical properties of the patient's respiratory system,
the application of equation (2) abolishes the empi-
rical ventilator setting and provides a precise
determination of the respiratory conditions required
to maintain an adequate PACO2 with the best
possible combinations of mean inspiratory flow and
respiratory frequency without dynamic hyperinfla-
tion.

Further theoretical analysis of equation (2) allows
the determination of all possible combinations of
mean inspiratory flow and duty cycle which can be
used in order to obtain a specific PACO2 value, for
any given VD/W and VCO, values.

Using this method, one can choose the ideal
mean inspiratory flow, which for any given respi-
ratory frequency provides adequate ventilation with
the lowest possible peak inspiratory pressure and
prevents the appearance of dynamic hyperinf lation.

ln conclusion, the study of passive expiratory time
is a simple non-invasive method of assessing the
patient's respiratory system mechanics on a daily
basis, and must be taken into account for the proper
setting of mechanical ventilation.

t2t

t2)



PNEUMON Number 1, Vol. 4, January-June lggl

vo SuvoprrdS un€p5tqrqons/-.
Ar6po n€pt006r€po, Oeurp4rrrrl ovdAuoq r4q e(i-

ooorl5 (2), enrrpEnet rov TTpoo5topropo dr\cr.rv rulv du-
vordv oXioecr.rv p&or1g e lonveuorrrrlg podg ror er-
onveuorrro0 rrixAou rou ytq 5e5opEvq rrprl VD,zVT
xor VCO2 odqyoiv oe pio ouyrerprpEvq rrpd paCO27.
'Eror eivor Suvorq q enrloyrl rqg ptoq5 eronveuorrrqg
poqg nou yro 5eSoptvq ouXv6rqro e(ooeoAi(er enrru-
1q oepropo pe ooo ro Suvordv prrpdrepq €torv€uol-
rrl nieoq Xopig <porv6p€vo Suvoptrqg unepdrdrooqg
rurv nveup6vrrrv. Iupnepooporrro, q ptrpqoq rou Xp6-
vou no0rlrrrqg ernvorl5 nporeiveror orqv rArvrrrl npd-
{q oov on,\d Aerroupylrrl Sorrpooio rrlg ovonvons Kor
oov ororXelo oflclpoirrlro yto rn oroorq enrAoyq rulv
ouv0qrdrv prlXovrroi oeproporj.
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'EAAeryrT enidpaoqs rrls o{eiag urTepKanviag orrlv
ouoraAnxorrlrq rou 8raQpayporos orov avApu,{To

L.G. VIANNA, N. KOYNOYPH:, J. MOXHAM

NEPIN Hq.'H
H eniSpooq rqg oleiog unepronviog orrl Aerroupyio ouoroArrr6rrlrog rou 6roQpdy-

pqros petrerrlOqre oe 3 quoroAoyrrd dropo. H ouorqArrr6'rr1ro errrpdOrlre pe rq pE-
rpnoq rqg 6ro-5ro<ppoyporrrdg nieo4g (Pdi) perd uneppEyroro epeOrop6 rou <ppevrrori
ve0pou oe ou;1v6rr1rq 'l Hz. H o{eio qvqrrv€uorrrd olErocrq nou qroAo0O4oe rrlv €r-
onvoq 7% COz yrc 12 Aenrd (p€or1 Per COz 57.8 mrnHg), 6ev eAdrruro€ rnv Pdi perd
qro0oro onoop6 rou 6rorppdypqros. H Pdi ourrl rlrov oqpovrrrd enqpeoopEvq perd 2
trenrd ovdvqqrq nou qror\o00qoe erorrvod COz 9% yro 12 Aenrd (gEor1 Per CO2 69.7
mmHg). H peAErq ourrl ESer(e 6rt orc <puoroAoyrrd dropro ro 6rdqpoypo eivor ov0errr-
16 orrg ovenr00pqreg enl6pdoets rnS ur€pronviog.

nNEYMON (1991)1:1O-16

Ie peAEreg in vitro, BpEOrlre ol q unepronvrrrl o(E-
oorl pAonrer rrlv qvonv€uorrrr] purrrl ouoroArrrdrqro
pe ,\iyeg e(orpEoe rg1 u. YndpXer enioqg e 0pqpo 6rr q u-
nepronvrrq o(trlroq BAonrer rq ouorolrrrorqro ourq
o€ n€lpopcrro(u-ro in vivo. Or Schnader ror ouu.u 5r1-
pooieuoov pro onoropq Kqt onpovlKrl rorooroArrr<d
eve pyero rqg o(eiog unepronviog orqv purrd ouoror\rr-
r6rqro rou SroQpdvporog oe oruloug. H 5ro-5ro-
Qpoyporrrrl nieoq (Pdi) orqv epyooio ourrl rlrov etror-
rtopivrl oe ondvrqoq rou e peOroporJ rou epevrro0 veu-
pou orq 20,50 rqr 100 Hz ;.re PCO2 ruporv6pevrl on6
46 piXpr 7O mmHg ror q Pdi drov enioqg eAorru-rptvq
oe ondvrqoq orov epe0rop6 pe 1 Hz, pe PCOz ndvu-r o-
n6 71 mmHg. Or Howell rq, ouv.', pe peAEreg oro 5rd-
Qpqvpo or0Aou, enioqg E6er(ov eldrrtuoq r4g orou-
otog o0onoorlg roro 17Yo oqv unepronvio (PCO, 87
mmHg. pH 7.06), evtir or ouonoorrrEg 5uvdperg elor-
rtir0"qrov rqrq 1Oo/o oe ondvr4oq orrg XopqAEg ror u-
q.rqr\€g ouXv6rqreg. Or Garzaniti ror Bellemare8 ovt-
O€pqv pro eAdrrooq roro 4OYo oqv Pdi rou or0Aou
oe onovrrloq rqg 5rEyepoqg rou ep€vtKorj veOpou oro
7A Hz, orov q PCOz iQ0ooe orrl 212 mmHg. Aurq q

eAorru-roq flrov poOproio ror oXeSdv ypotrrprrd ouox€-

' E6 pa O u po x t xr'19 l orpr xrlg,
5ivo, AyyAia.

ropEvq p€ rrlv oprqplor<r1 ouyrEvrpcuq rulv rdvrutv u-
5poy6vou. Ev rorjrorg, q unepr<onvio 5ev eiXe onpqvl-
r<d eniSpooq orrlv Pdi nou npotruqe ono 5leyEpoerg
orrg ouXvorqrs rurv 20 Hz i1 Ary6repo.

YndpXer povo pro npoqyorjpevrl per\Erq, ourd rurv
Juan ror ouv.t, nou neprypdqer rqv eni6pooq rrls o,
[eiog unepronviog orq Aerroupyio ouoroAqg rou 5ro-
Qpdyporog orov dvOpurno. Or ouyypoQeig ouroi 5q-
pooieuo'ov 6rr 11 rrovorqro rou 5roQpoyporog orq 6q-
proupyio nieoqg oro <fuoroloyrr<d dropo Eneoe rord
10 ;rtXpr 30% orov 11 rer\oeronve uorrxd PCOz eAorrtil-
0qre oro 1,5% (a$\prord PCO2 54 mmHg). To qAe -

rrprro odporo rqq 5roQpoyporrrrlg r<oncurorlg, onog
6eiX0qre pe peroBoAd rqg ovoAoyiog uqqAo/XopqAo
orq 6roQpoyporrril qAerrpopuoypoQrKn 5poorqpro-
rqro, enioqg e;rQovio0qrov. orrlv unepronvio oe ori-
vKprorl p€ rnv vopporonviq. Aur6 nr0ovov vo SeiXve r o-
rr o SroQpoy;rorrrog Xp6vog ovroyqg elqrr[tveror rord
rq 5rdprero rq5 ovonv€uorrrrlg o(iu.roqg. H ovqoro-
nnon rrlg prpAroypoQiog E5er(e Aiyo 5eSopEvo nou q-

Qopot}v r4v evtpyero rqg o(eiog unepronviog oro ov-
0ptirnrvo 5rdQpoy;.ro. Irqv nopouoo peAErq Eyrve t-
p€uvo rtrlv nr0qvdJv enrnrtloeulv rqg o[eiog ovoilv€u-
orrrdg o(Eooqg orqv Pdi qno qroioro o0onoorl rou
6roQpdyporog, oe <pdoq pq rontiroec,.rg, oro <puoroAo-
yrro oropo.

Noooxopeio King's College, Aov-
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YAr16 rqr MEOoSor

MeAeq)tvro arolta

H eni5pooq rqg o(eiog un€pKqnviqs orrlv pdi qnd q_

rouorq ouonoo4 rou 5roepoyporog 5repeuvqOrlre oe
3 quoroAoyrr<d oro1.ro (2 dv5peg ror 1 yuvoi<o) pe qr\r_
rleg 32, 39 rsr 42 Xpdvro. H peAirq eiXe rrlv tyrproq
rqg enrrpond5 q0rr<qg 5eovroAoyiog rou Noooro;reiou
King College rou AovSivou, Kot ro peAerqgEvro dro;ro
t5cuoqv rrlv tyypoeq ouyroroOeofl roug.

A n - 6 ru Qpaypar r x 11 nieoq

TouroXpoveg perpdoerg rrls otooeqvrrdg (poes) ror
yoorprrflg (Pg) nieoqg ndp0rlrov pe rq pi0o6o nou
neprypoeqr<e ono roug Agostoni rqr Rahnlo. H dro_
Qopo rqg yoorprrdg Kot otooeqytrrlg nieoqg npoodr6_
pr(ov rqv Pdi. H Pdi o{roAoyrlOqr<e pe dio epnoprrd
SroOEorpo pnoAovro pqr<ou5 1O cm ror dtopErpou 3.5
cm flou qrov ouv5epEvo oe Aenro0g roOerrypeg no_
AuorOutreviou pr1<ou5 1OO cm (p.K. Morgan Ltd., Rai_
nham, Kent, U.K.). [1prv ono rdOe peAErq yrv6rov t_
AeyXo5 oreyovdrqrog rou pnolovioi pe epBdnlorl oro
vepo oe po0o5 5 cm. :rrlv ivop{q rqg peltr4q or 50o
xoOerqpe5 erono0eroJvro rourdXpovo droprvrrd oro
oropdXr Kqt orrl ouvtXero yrv6rov €peuorlon 0.5 ml
rqr 2.O ml.otpo oro yoorprro Kot otooqqyrx6 pnoAdvr
ovrioror1oll. Irq ouvEXero or roOerdp€S rurv pfloAovr-
drv ouvdeorov o' Evo Validyne Mp-4S popeorponEo
nieo4g (Validyne Engineering Corp. Nocthridge, CA)
pe e0pog + 350 cm HzO. To qvriOero drpo rov roOe_
t4purv ouvSe6rqv o' ivo dAIo popeorponEo nou p€_
rpoJoe Pdi. H peyiorq ouXvdrqro ondvrrlorlg rou rd_
0e ouord;rorog ro0erqpo pno,\ovro0-roroypoeEo q-
rov 1 0.96 Hz. Irov ordpoXo or KorovpoeEg frov 0err_
rtg roro rqv eronvoq. Irrl ouviXero o roOerrlpog rou
oroo<poyrro0 pnotrovro0 onooup6rov Bo0;rroio npog
ro i(rrl pixprg orou q roroypoed nieoqg yrvorov ono
Oerrr[ opvqrrrrl, o' tvo oq;reio nou ovrrororXo0o<
orqv ropSio. Irrl ouvEXero ro pnoAdvr onooup6rov 1 O
cm, 54Ao5d oro enine5o nou ovrorotXoioe oro ptoo
rprrqpr6pro rou orooqdyoull.

H Pdi roroypqe6rov rord rq drdprero uneppeyi_
orrlg 5rEyeporl6 rou oprorepoJ epevrrorj verJpou oro
Aorp6 pe oorrrd rriporo ouXvorqrog 1 Hz. H qlexrpr_
xi1 5rtyepoq yrvdrov p' Evo drnoArrd rlAerrpodro dle_
y€porl5 ve0pcr.rv rJnou EC 225 (Medelec Ltd., Surrey,
U.K.). To qAerrp65ro ronoOerouvrov orov uneprAei6ro
B60po, optour5 nioul qnd ro dpro rou or€pvoK,\erdo_
pooroer5orjg, oro eninedo rou KptKo€r6oug X6v5pou.
Kord rr1 5rdpr<ero rqg drEyepoqs n p0rn nepEpeve rAer_
ord r<or q Pdi pero oroioro dr&yepoq rou dro<ppdypo_
rog perprdrov oe ouv0dreg lerroupyrrqg uno,\ernop€_
vqg Xtupqrrrdrrlrqs p€ rq yAr.urrido rAe rorq.

11

HAexrpopuoypoeio

H qAerrpopuoyposrxil dpoorqprorqro (EMG) rqg
Aeiog enreoveiog rou nAeuprrorj oproreporJ 4;rrdro_
Qpoyporog r<oroypo<p6rov pe qlerrp6dro enreoveiog
DISA 13 K 60. To opXrro rlAe rrpopuoypqerKd KUUo
roroypo<porov Kot q ene[epyooio rou yrv6rov pe rq
XpRon roroAldAou ouorqporog (Neurolog System E-
lectromyograph type 14A ll, Digitime Ltd.). H ou_
oreud neprAdppove rperg povddeg. 6qAodi; npo€vtoXU-
rq A.C.. rJnou NL 104, eiArpo r[nou NL 125 rqr
R,M.S. Kot €vourl.lorrr.rrq r0nou NL 705. To rlAerrp6dro
rono0ero0vrov oro npooOro-nAoyro Ouuporrrd roiXut_
po orrl peooxAer6rrq ypoppn oro irro ror iBdopo (d E_

Kro Kot oySoo) peoonAeripro drdorqpo, oe ondorooq
pero(0 roug 2 cm, dJor€ vo onoee0yeror q nopepBoArl
or-ro.I!^ 5poorqprorqro ;ru6v rou dAAou qprOurpo_
xiou'''''. Or 0ioerg ourtg npoooppo(dvrov tlore ro
SroQpoyporrr<6 qAerrpopuoypdeqpo roroypo<p6rov r-
rovonorqrrro rord rq 5roprero nouXqS eronvoqg.

ZXi tt o 0u po xt xo i ro t yi parog

H oroOeporqro rou reAo-ernveuorrro0 Oulporrro0 6_
yrou enrreiXOqre pe rn XpRon ev6g epnoprro dro0Eor-
trrou ouorf;roros ovonv€uorrrflg nAq0uopoypoeiog _
Respitrace (Respitrace Corp., Ambulatory Monito-
ring lnc., New York, USA).

Meiypara aepiwv

To unepronvrro peiyporo nepreiXov 7 <qt go/o CO2,
21% Oz ror ovoAoyouv noooord o(dlrou. To preiyporo
ono0qre0ovrov o€ 2-4 peyoleg ooroJr\eg rJnou Dou-
glas Xurpqrrrorqrog 500 Airpulv q rdOe pio. To er_

onveopevo oipro peiypo eXopqyeiro ;rEoo ev6g peyd_
Aou ruArv6prrou ooAqvo XqpnAnS ovrioroo4g Kqr Utqq
er5rrqg BolpiSog prrpo0 verpou 1d_rpou (Hans Rudol_
ph valve no. 1400). H eronvoq yrv6rov p€ ro or6pq p€
rr1 podOe ro er6rrori enroropiou, ono<ppdooovrog rq prj-
rn, Kcl q ernvod yrvdrov orqv orpooeorpcr rou 5tr.rpo_
riou. Or ouyrevrpti.ro€tS rou COz orrg ooro0r\eg Dou_
glas Kqt 11 rer\oernveuorrrrl nieorl COz oro oropo (ps1
COz) Lrerpr6rov pe ovoAurd oepiurv rJnou 901 MK2
(P.K. Morgan Lrd., Kent, U.K.). :' ivo dropo o eAdyr_
oros o€ptotl6g unoloyiorqre, rord rq 5rdprelo er_

onvodg 9% Oz, perptlvrog rov 6yro rou cr€piou nou
eronveuoOqre on6 rr5 ooroJAeg Douglas.

llparoxoAAo

H Pdi qn6 uneppeyiorq oro0orq ouonooq rou opr_
orepo0 4pr5roepdy;rorog perpq0rlK€ o€ 3 euoroAoyr_
rd oropo. Kd0e dropo erreAoJoe 2 dorrpooieg eAiy_
Xou eronveovrog oipo Suuporiou, 1 5orrpooio eronvE_
ovra5 7Yo COz Kot 2 Sorrpooieg <ronveovrog go/o COz.
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Irqv opXq rdOe Sorrpooiog ro Sroepoypo e{ovoyro(o-
rov o€ qKoJoro orjonooq rperg eopEg yro nepio5o 1

Aenro0, pe peoo5roorrlpo 3 lenrtlv, ror tvog peydAog
opr0p65 rulv poorrriiv oplrrdrv 5eSopivu-rv yro rqv Pdi
AopBov6rov yro rdOe dropo. Irq ouvEXero ro dropo
erofnveqv otpo 11 COz(7 ror 9%) yrc 12,\enrd. Or Pdi
roroypo<porov Sroprdrg yro ro 12 quro Aenrd orov yr-
vorov q €ronvorl otpo. I' Evo dropo or Pdi roroypd-
Qqre Sroprtirg rord rr1 5rdpre ro e ronvoq5 7o/o COz. l1e-
proo6repeg Pdi enioqg ,\oppovovrov rqrq rq 5rdprero
evog Aenro0 orrlv opX[ r<or enioqg orq 2 rqr 1O Aenrd
nepro6ou ovovdq-retlg, orov ro oropo ovEnveov oipo
6o;-roriou. Or 1O feyoAurepeg orouoreg ouonooerg
ouAAeydrov yro rdOe nepio5o rou 1 ,\enro0 ror uno-
Aoyr(6rov rl pEoq rrp11. H pEoq rrpq nou AopBovdrov
ono 3 perpdoerg pero(0 O ror 10 Aenrtilv ovonvodg oi-
pq, €Xpnorponorouvro oov rrpd eAtyXou (1OO%) (Er16-
vo 1).

! air p 1 a^d 9"/" COZ I twitches at 1 Hz
Studies 1 and 2

Studies 3 .4 and 5

IT
0 4 I 10 2??1 )2

l'lME (min )

Erx6vo 1: flpor6roAAo rqE peAirrlg pe rqv eniSpoon rng €t-
onvorlq 7 ror 9o/o COz orrlv Pdi on6 orotoro oJonooq rou opt-
orepo[r qpr6roqpdyprorog. Kd0e oropo erreAo0oe 2 opXrrEE 5o-
rcl.rooieq eAEyXou pe eronvo1 o€po 6uporiou, 1 6orrpooio pe er-

onvoq 7o/o COz Kor 2 6orupooieq pe eronvo4 9o/o COz.

AvdAuoq Kptrqpiuv

To rprrdpro flou XpnorponorqOqrov yto rqv enrr\oyq
ruJV crKouotulv ouondoecrlv nou tlrov rordlAqlo yro
ouonooerg qrov: 1 ) I0onooq nou ndp0qre oe rqro-
oroorl Ae rroupyrrdg unoAe rn6pevqg Xurpqrrrdr4rog, o-
nurg our6 rpi0qre qn6 rn Oioq rou Respitrace ror rq
OEoq roroypqQns rqS Pdi,2l To qperrpopuoypo<pqpo
Enpene vo 5€iXV€t pEyroro 5uvoprrro 6pdong oe oXtoq
p€ rrlv Pdi, 3) H oionooq tnpene vo (eXurpi(er Srdrpr-
ro erro ro qI€KrpoKctp5roypo<pqpo flou Koroypo<p6rov
oro qAerrpo;ruoypoQl16 lopri roroypoerlg ror 4) Mq
nopopop<puroq rqg Pdi oro KcrroypoQrKd Xopri ono
orooQqyrK6 orqopo q rordnooq.

Zrononxq ovoAuoq

To onorer\Eoporo er<ppd(ovror oov ptoq rrpq *
oroOepq on6r,\toq (SD). H ororrorrxd ovdAuoq iyrve

nNEYMON Teiyog 1o, T6po9 4o9, lavoudptog-loivrog 1991

pe rq Xpqorl rqg, roro (e0Vq, 6or<rpooiog rou Student.

AnoreAEoporo

H peyiorq Pdi qn6 oro0oro orjonooq rou 5roepdy-
porog nopOqre pe qAerrprr6 Suvoprrd ono 90-1 50 V.
H pootrd opXd Pdi drov 1 1.7 + 4.62.cm HzO (eupog
5.99 - 17.69 cm HzO). Kord rq 5roprero ruv SoKr-

l.roorti.rv e,\iyXou q Pdi 5ev dAAo(e oqpovrrro ro0' 6Aq
rq 5rdprero rwv 12 min eronvorls orttooeqtprrou oE-
po. Merd qno rnv nepioSo ourq, 11 Pdi on6 qroJoro
5ro<ppoyporrr[ otonoorl drov 100.5 + 2.4o/o. Mero 2
r<or 1O Aenrd ovovqqr€urg ot rr;rtg rlrov 1O2.2 + 2.6%
ror 102.9 + 3.3% ovriororXo.

Irq 6ropr<e ro e ronvoilg 7% COz rl UEoq Ps1 COz drov
57.8 mmHg (55.0, 58.0 xqr 60.5 mmHg oe ro0e d-
ropo). Iov ouvenero rulv uqrrlAdrv enrnE5tuv oepropoi,
rortorq Suvor6v vo nopOo0v o[rdnroro Se5optvo yro
Pdi on6 qrouoro 5roQpoy;rorrrq ouonoorl. rord 14
Srdpr<e ro eronvod5 ;reiyporog oepiou 7% COz, provo o'
Evo dropo. A{rdnroro 6e5opivo nop04rov o' dlo rq o-
ropq yrcr 1 Aenro rord rqv opXrrd 6rdprero ovovqqerlrg
optourg pero rqv eronvoq COe. Iro oropo, oro orToio n
Pdi roroypoQ6rov ro0' 6Iq rq 5roprelo eronvoqg 7%
COz, ro trriyeoog rou r0porog oro Kqroypo<prrd Xopri
nopf;rerve ovou\Aoloro ro0' oAq rq Srdprero rrlg e[E-
rqon5. Mero rqv elonvoq Jo/o COz yro 12 lenro, 11 pE-
oq Pdi rord rq 6rdprero rou npdrrou Aenrori ovovd-
V€ruS yro ro0tvo ono ro rpio dropo drov 101 .9,
100.6 rqr 104.3%. Or rrptg ourE5 5ev 5rteepov oqpo-
vrrrd on' ourEg nou nopOqrov yro ro0Evo qno ro d-
ropq ornv nepio6o eAiyXou ;le eronvoq oipo. Aev no-
porqpd0qrov neporripu.r peropoAEg orqv Pdi roro rq
5rdprero rou unoAornou rrlg neprd5ou ovovqqeurg (Er-

rovo 2).

Kord rqv eronvoq go/o COz 11 Ps1 COz ie0ooe rq pt-
oq rrprl rov 69.7 mmHg (68.0, 70.5 ror 70.5 mm Hg
yro rd0e oropo). O oepropog nou perpqOqre oro evo d-
ropo drov 8 lirpo,/min. Or er\eX0Evreg pprlrov rqv €r-
onvoq 9o/o COz roupoorrxd. 'OAor roug nopouoiooov
Evrovrl 5uoQoplo, €Ko€orlpoopEvo unepo<prop6 ror t-
vrovq re<poAoAyio. Aev xorEorq 6uvorov vo Ar1<p0oiv
o{ronroro 5e5o;rtvo yro Pdi Koro rrlv erorrvorl rou u-
nepronvrrou ourou ;reiyporos cr€piou Kor rqv optotrrg
perd nepio5o ovovqpeulg.

A(rdnroro onoreltoporo eilope o' oAu ro dropo 2
,\enro perd rrlv ovovqryq. Or rrpEE rlrov 98.5 * 5% pe-
rq 2 lenrd ovovqqq rqr 103.O - 8.O% perd 'l O Aenrd.
Aurfg or rrpEg 5ev qrov oqpowlxo Sroeoperrrig on'
ereive5 nou ndp0qrqv xqro rqv nepio5o e,\EyXou pe
eronvoq qrpooQotptKou oEpo (Erxoveg 2, 3). Koro-
ypoQrl rtr.rv orooQoylxrlv xqr yoorprrtrrv nrioeuv, rqg
Pdi, rou qAerrpopruoypoQnpcnos, or Srdperpor 0trrpo-
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TIME (min)

Erxovo 2: H eni5pooq rqg eronvoqg -l <or gYo COa orqv Pdi ono
oxouoro o0onooq rou 6rorppoyl.toros oro 3 pelerq0ivro dropo.
To dropo eiXov 1 pe,\Erq peTo/o COz ror 2 peAtreE pe 9% COz.
To 6e6opEvo erQpd(ovrot oov ;rEoq rr!r( * or1qS6pr1 on6rArorl.
H Pdi 5ev eAorrtl0qre pe rqv unepronvio.

13

KrKo0 KAuJBou xor rorAiog o€ 2 qropq nptv rqv €tonvorl
9% COz Kor p€ro 2 Aenrd qvovqiun, Qoivovror olg Et-

roveS 4 rol 5.

Iu(nrnon

H nopoioo €pyqoiq tSer(e 6rr p€rd €tonvot'l 7% COz
yrc 12 Aenrd, 5ev noporqp[Oqre roroorollKR €ni-
5pooq orrlv Pdi p€rd oKouorq SroQpoyporrKn oJono-
on. M€rq 2 Aenro ovdvqqq on6 €tonvorl 9% COz orov
n pton PE1 COz ou(q0qre oro 69.7 mHg, n Pdi 5ev
dAAo(e orlpqvrKo. Eivor o50vqro vq qnoKA€ro0ei 11 nr-
0ov6rr1ro prog prrpog elorrtr.roqg ornv ouorollKorn-
ro rou Sroopdyporos p€ €ronvoi9% COz Trou qnoKo-
rqoroeqK€ p€rd 2 Aenro ovovqqq. H onopoirqrq ne-
pioSos yro nARprl onoKordoroon rn5 oKoJorog ot-
orqons evog dA,\ou fru, rou npooqyuryoJ rou ovrix€t-
po, p€rd €ronvorl uTrqpKqnvrKoil peiyporog o€piou p€-

AerdO4re oe oAAq €pyooio ror ppiOqre orr q pEoq o-
Kouorq purrq rooq drov gO.5% orq 1O Aenrd onorord-
orooqg pero 1 9 Aenrd e ronvorl 8o/o COz. Ev rourorg ro

(A)

Itsl I I I I I I II
(B)

trlL
m

q,
J
l!

o
L

c
o

s

1!
L.,
d.o
lt-

. ( chH20

Poes
ffiffi
t l. cn H20

Pq

12 14
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Etr6vq 3: H eni6poo4 rqE eronvorlq go/o COz orrlv Pdi on6 ororj-
oto oJonooq rou 6toQpdyuoros p€ ro onorel€oporo rov 3 pe-
ler40Evrtrrv oro;ruv. Merd 2 Aenro ovdv4ryq nou oroAo00qoe
r4v e ronvoq 9"/o COz, q Pdi noptperve oye66v ovoAloitr-rrq.

r 1 cmHffuM
EM6MM
Abdominat respiband

@@

Erx6vo 4: Koroypo<pq ruJV otooQqvtKdrv ror yoorprrdv nrEoetr.rv,

Pd i, r1r\errpo;r uoypoQd;rorog €nt Oov€ioS ro r 6ropErptrrv Otoporr -
ro0 rAtoBoi ror rorAiog nprv rrlv eronvo4 9o/o COz (o) ror prerd 2
,\enrd ovdv4qq (B). Or roroypoQig oqoporiv ivq on6 ro pelerq-
0fvro dropro. H Pdi qn6 oro0oro o0onoo4 rou 6ro<ppdyporog
noptperve ovorU\oiorq perd ro 2 Aenrd ovovqqeoq nou oroAou-
0qoe rqv eronvoq 9% COz.
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Poes

: ( cmHz0

Erx6vo 5: KoroypoQq ruv orooQoyrKtiv ror yoorprriv nrEoeu.rv,

Pdi, qAerrpo;ruoypoQnporos enrQoveiog ror 6roptrpu.rv Ooporr-
ro0 r<AtuBorJ ror rorAiog nprv rrlv €ronvorl go/" COz (o) ror perd
nepio6o ovovqqecrrg 2 Aenrdrv (B). H roroVpoQn oQopd ivo on6
ro pe,\erqoEvro. drouo. H royurqro roroypoQrlg qrov 1OO

mmlsec. H Pdi on6 oro0oro oJonoon rou 6ro<ppdyporog nopi-
petve ovoAr\oiurrrl perd ro 2 ,\enrd ovovrlLyeu.rg nou oror\oJ0qoe
rqv eronvoq 9% COz.

SroQpoypo €vdEx€ror vo onoKq0iororor roxUr€pq qTTo

rrs ouv€TT€r€s rng un€pKcrnvios o€ oxion p€ rov npo-
ooYujY6 rou qvrix€tpo.

To ou;rnepdopqrq nou Bvoivouv qno rrlv nopouoo
p€I€rn pooi(ovror orrl ouyKptorp6rnrq p€rqEu rurv p€-
rpno€urv rou ndpenKqv Kord rnv €tonvon vopl.loKo-
nvrKdlv Kor un€pKofivrKdJV q€piujv. H ni€oq nou 5n-
troupyrlenK€ oro SrqOpqypo, yro 6e5opEvo €iliil€5o
5rtyepoqg rou Qp€vrKo0 ve0pou, €nnp€d(€ror on6 ro
pnKoS Kor rq yeoperpio rou15. Auroi ot Srlo nopoyo-
vr€S €qqprdvrqr on6 ro oXRpq rou eurpoKtKo0 rorXtir-

l-roros Kclr rov oYKo ftrjv nv€uuovutv. :ro n€tpdtJoro
rnS nopoOoos €pyooios or eLt)pqKo-Kor^rortg ntto€tg. 6-
nuJS €nioqs n VqorprKrl Kot orooooytrq nieoq p€rptorl-
vrov 5ropKdrg. Aur6 peBordrver 611 6Aeg or perpqoerg
nopOqrov oe ouvOrlreg i5rog Aerroupyrrqg unoAe rnopE-
vrls XurprlrKdrrlrog Kqr iSrou oxnporos 5ro<ppdyporog
nou 5r€uKoAuvovrov ond rrlv inrro OEoq. Aoyu.r rou
uqrnAo0 BoOpou un€po€propotl or Pdi nopOqrov oe 2
oropo ro0' 6Aq rq 6roprero €ronvorlg Jo/o COz, €v6 o'

nNEYMON Teiyog 1o, Tiltog 4og, lovoudprog-loivrog 1991

olo ro dropo or p€rprlo€ts p€ €tonvorl 9% COz 0<opn-
011rov ovo[r6nroreg. Errog rov 5uoroArdrv, SreyEp-
o€tllg rou QpevrroJ v€0pou oro Iol;'16 €vog qropou
nou BpioK€ror oe rordoroon un€po€pro;-ro0, 5ev rore-
orn Suvorov vo 5rorrlpqOei oro0epfl roroorooq oXfl-
porog rou 5ro<ppoyporos orrl 6rqpK€ro ourdg rrlg roro-
oroorls un€pq€propou. llopdporo, 5ev drov Suvor6v
vq nopeoJv o(r6nroro qilor€A€oporo Kord rq StqpK€to
rqg neproSou ovovqqqg opEou.rg U€rq rnv eronvoq 9%
COz. A(ronroro qnor€AEoporo ndpOqKov tl€ro nqpC-
Aeuoq 2 Aenrti-rv ovdvqqqg nou qKoAot0qoe rqv er-

onvoR 9% COz. Koro rqv nepio5o ovdvqq.rqg o o€pt-
opos €Aorrujv6rov npoS ro rqvovrro ror ro oxqpo rou
Otoporrro0 rorXtirporog drov ro i5ro. onog'yro rrlv n€-
pio5o eAiyXou. Kqro ouvenelo eivor qniOovo ort ro o-
noreAtoporo enqpo(orov on6 peropoAEg oXflporog
rou oujpoKlKou rtrurpo0 Kqr rou 6roQpoyporog.

H nopo0oo peAErrl 5ev tSuroe 5e5opEvo oqpovrrrrlg
€Aorruoqs rqg Pdi pero or<orjoro SroQpoyporrrd oJ-
oTroon. o€ Ouoroloyrro dropro. 6rov q ;rEoq Ps COz
ou{qOr1re oro 69.7 mmHg. Aur6 5ev Bpioreror oe
oupQu-rvio p€ €uprlUqro qAAtrrv ouyypoQiuJv nou peli-
rqoov rS enr5pdoerg rqS un€pKonviog orq ouorollKd-
rqro rou SroQpdyporos o€ n€rpqpor6(uro6'7. Irq peli-
rrl rou Schnader *q, oru.u q rorooroArrrq evEpyero
rn5 un€pKonviog orn U€ 1 Hz oKoJoto ouonooq rou
5ro<ppdyporog or<uAu-rv epQovloOqre orov q PCOe oro
oipo (enEpooetoTl mmHg. Or Howell ror our.'e5e,-
[ov 6rr unqpX€r rorooroArrr[ 5poor1 rqg unepronviog
oro 5roQpoypo or0Aou orov q pEorl PCOz oi;roro5 q-
rov 87 mmHg (;re eronvoq 1O-12% QQ2). Irqv nopo0-
oo €pyqolo q €ronvorl 9% COz TrpoKq^€o€ e(orperrrd
5uoQopio. cDqiveror nulq o dvOponog eivor o5rivoro
vo eronveJoer COz oe ouvK€vrpdioerg peyoA0rep€S rou
1OYo16.

MeXpr rdrpo Uovo pro €pyooio e(Erooe rqv eniSpooq
rQS un€pKqrTvio5 orq trerroupyio rou 6roQpdyporos
rou ov0ptirnou. Or Juan Kot ouv.e 5rlpooieuoov eAdr-
ruon orq ouorolrKorlro rou 5ro<ppdy;rorog o€ Qu-
oro^oyrKo dro;ro 6rov q PCOz oro oprnprord oipo ou-
(q0nre oro 54 mmHg. H peAErq ourq Booi(erot orrl
oXEorl rooqg 6roQpoyporog (6ntr-rg p€rpnenK€ p€ rnv
Pdi) ror 5ro<ppoyporrr<r'19 Sriyeporlg (6ntug perpq0qre
pe qAerrpopuoypdQnpo). Me rqv KonuJorl unqpXe pro
nptilpq p€roBoAR rou nA€KrpopuoypoQrlpqrog, dror€
q 5poorqprorqro uqrlAqg ouXv6rqrog ilrov eAorrtrrpE-
vq ror unrlpX€ l-lrcr ouEqon roX[rog oe XopqAtg ouyvo-
rqreg, ;reropoAEg nou qvoOEpovror oov eAorrtooq
ornv qvoAoyio uqqAo0,/XoprlAou. Omooo 11 orrio rrlg
otrloyqg qurnq oro Qdo;ro rqg royuog 6ev eivor yvut-
ord <or enrnAEov 5ev eivor rorovorlrrl q oxtoq pero(u
our6v rtr.rv oAAoydrv roXUoS Kor rrls ov€rrqpK€rog UUr-
rqg 5tvopr1g. H nopouoo p€AErq iourg eivor ovtirreprl
on' ourd rrlv dnoqq xoOdrg ono rov ur€ppiyroro €p€-

(Bl(A)
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Ribcage respiband

Abdomina[ respiband

Twitch Pdi
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0ropr6 rou Qp€vtKou v€upou nporAq0qre oroe€pn 5tt-
V€porl rou 5lo<ppoyporog.

Ie npoqyoup€v€S nopclrnpno€tg ppqr<ope pto Koro-
orq^flKrl Spoo'r1 rqS un€pKqnvrrqg o(etiroeujs orov ov-
0ptirnrvo rerporEqoAo pu Kclt rov npoooyury6 rou o-
vrilerpo2o. Or Kendrick oo, ouv.'o peA€rqoov rg ouv€-
n€r€S rng unepr<onviog (PCO, 40-75 mmHg) ornv qr-
porrrfl pod oroug ovonv€uolKorig ;rug Kot pus oK€Adv
r<ouveArdv nou qvtnveov ouroporo. [lopordpqoov pro
ou{rlptvq orporrx[ poq oro 5ro<ppoypo ror r5roirepo
oroug l.l€oonAe uproug puS Kot unqpXe ypo;rprrrl ouoXE-
rrorl pero(u rqg otporrr<dg pons Kot rou Bo0poJ rrlg u-
ne pr<onviog. H orprorrr<d porl oroug l.lug rurv or<eltirv d-
rov operdBAqrq. Iroug qvoTrv€uolKoug pug n otpql-
rrt pon, r<ord rq 5roprero pqXovrrqg ovonvorlg yto nq-
pdAuoq nou npor<AdOqK€ p€ Flaxedil, eAorrdr0qre oro
1O%o rwv rrpdrv nou ndpoqrov <oro rq 5roprero qpe-
pqg ovonvo[S. H porl 5ev oAlo[e p€ un€pKcilviq. 'Eror

eivor qniOovo orr q unepronvio nporoleoe oneu0eiog
oyyero5rooroArrrq evEpyeto orq oyyeio rou 5roepdy-
1ro-og"'". 'orov o oepropdg ouqqv€ror pre eronvod
COz, I orporrril porl rou SroQpdyporog ou(dveror oov
pro ouvoSog Aerroupyio rqg rop5rordg nopoXqg ror
rqg ouondo€urg rou Sroepdyporog23. Qoiveror orr o
ruprog nopdyovrog nou eu0uverot Vto rrl priOproq rqg
orporrrdg podg oroug ovoTrv€uolKoJg pug roro rq
5rdprero unepronvrrdg ovonvoqg eivqr ro enineSo rrlg
Spoorqprorqrdg roug. To 5ro<ppoytrto enioqg ovlppo-
nei yro rqv ou(qoq rqg 5poorqprorqrog ou(ovovrog
rqv eAeuOEpurorl rou o(uydvou ror opBA0vovrq5 rrlv
oprrlpro<pAeBrrrl 5roeopd rou oIuydvou2l'22'24'25'26,
nou oqproiver orr 11 5roQpoy;rorrrrl orporrrd pofl pno-
pei vo noi(er Evo p6Ao orqv onopdrpuvorl rurv nopq-
npoi6vru-rv rou KurrqprKoti peroBofuotrrori. Eivor nrOo-
vd orr q peropoAq rqg orporrr<dS poRS pnopei vo pu0-
pi(er rov pu0po ovonru{49 rqg eldrru.rorlg rqg 5ro-
<ppoyporrrrlg 5ivopqg pe eldrruroq nopoytoyqg rtr.rv 16-

vrov u5poyovou. H peVor\n orporrr<d pod oro 5rd-
Qpqvpo ioog eivor q eppqveio oro yrori o pug ourog e-
nqpeo(eror Aryorepo ono rrlv unepronvrrrl o(Etuoq oe
ouyrproq p€ roUS UUS r(l)v orer\d-rv.

To ovOptilnrvo 5roqpoy;ro qvrrorireror orrg ovenr0u-
pqreg evEpyer€S rnS unepronvio5. H oXerrrd npooro-
oio rou trtu ourou on6 rrg roroorpoerrig ouvinereg
rqs un€pKqnvrrdg o{i'utoqg pnopei vo pnv etrrcpovrorei
oe opprlorous p€ Trpoxrrlpnpivn nveupovrrI v6oo, r-

5roi-repo o' ouro0g nou ouvunopXer ropSror<q vooog.
[leporrtpo 6ev eivor yvruor6 qv orov dvOpu.rno 11 ou-
oroArrr<orrlro qlAutv ovqnv€uolKdrv trrutirv enqpeo(e-
ror on6 rqv un€pKqnvio. H ondvrrloq orcr eporqporo
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Lack of an effect of acute hypercapnia on contractility
of diaphragm in man

L.G. VIANNA, N. KOULOURIS, J. MOXHAM

SUMMARY
The effect of acute hypercapnia on the contractile function of the diaphragm was

studied in 3 normal subjects. The contractility of the diaphragm was assessed by the
measurement of transdiaphragmatic pressure (Pdi) a{ter supramaximal stimulation of the
phrenic nerve, at 1 Hz frequency. Acute respiratory acidosis, following the breathing of
7%CO2lor 12 min (mean PEr CO2 57.8 mm Hg), did not reduce twitch Pdi. The twitch
Pdi wasalsonotsignificantlyaltered atler2 minrecoveryfollowingthebreathingol 9%
CO2 for 12 min (mean PEr CO2 69.7 mm Hg). ln normal subjects, the diaphragm was
resistant to the adverse effects of hypercapnia.

PNEUMON (1991) 1:17-22

When examined in vitro, hypercapnia acidosis has
been found to impair respiratory muscle contracti-
lity, with a very few exceptions'-u. There is also evi-
dence that a hypercapnic acidosis impairs dia-
phragm force generation in animals in vivo. Schna-
der et al6 reported a rapid and significant depressant
effect of acute hypercapnia on canine diaphragm
contractility. The transdiaphragmatic pressure (Pdi)
was reduced in response to phrenic nerve stimula-
tion at 20, 50 and 100 Hz, with arterial blood dioxide
tension ranging from 46 to 70 mm Hg. The Pdi was
also reduced in response to stimulation at 1 Hz, with
blood carbon dioxide tension above 71 mm Hg.
Howell et a17, also studying canine diaphragm,
showed a reduction of twitch tension by 17% with
hypercapnia (arterial blood carbon dioxide tension
87 mm Hg, pH 7.06), while the tetanic forces
decreased by 10% in response to stimulation at low
and high f requencies. Garzaniti and Bellemares
reported a 40% reduction in canine Pdi in response
to phrenic nerve stimulation at 7O Hz, when the
carbon dioxide tension reached 212 mm Hg. This
fall in tension was progressive and almost linearly
related to the arterial hydrogenion concentration.
However, hypercapnia had no significant effect on

Department of Thoracic Medicine,
London U n ivers ity, Eng la nd.

the Pdi elicited by stimulations at frequencies of 2
Hz or less.

There has been only one previous study, that of
Juan et ale, describing the effect of acute hyper-
capnia on human diaphragm contractile function.
These authors reported that the capacity of the
diaphragm to generate pressure in normal subjects
fell by 1O to 30% when the end-tidal carbon dioxide
tension was increasedtoT.S% (arterial blood carbon
dioxide tension 54 mm Hg). The electrical signs of
diaphragm fatigue, as showed by a change in the
diaphragm electromyographic activity high,/low ra-
tio, also appeared at a lower tension-time index
during hypercapnia, compared with normocapnia.
This might indicate that diaphragm endurance time
diminishes during respiratory acidosis.

The review of the literature showed scarce data
concerning the effect of acute hypercapnia upon the
human diaphragm. Consequently, an investigation
of the possible effects of acute respiratory acidosis
on the twitch Pdi on non-fatigued diaphragm was
carried out in normal subjects.

Materials and Methods

SUBJECTS. The effect of acute hypercapnia on twitch
Pdi was investigated in 3 normal subjects (2 males

King's College Hospital,
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and 1 female), aged 32, 39 and 42 years. The study
had approval of the Ethical Committee of King's
College Hospital, and subjects gave informed con-
sent.
TRANSDIAPHRAGMATIC. Si multaneous measurements
of oesophageal (Poes) and gastric pressures (Pg)

were obtained using the method described by
Agostoni and Rahnlo. The differential measurement
of gastric and oesophageal pressures determined
the Pdi. The Pdi was assessed with two commercial-
ly available balloons. 10 cm long and 3.5 cm in
circumference attached to 10O-cm-long fine poly-
thene catheters ,P.K. Morgan Ltd., Rainham, Kent,
UK).

Prior to each study, the balloons were submerged
under water to a depth of 5 cm and closed off. The
balloon-catheters were passed simultaneously
through the nostril and advanced to the stomach.
Then, 0.5 ml and 2.0 ml of air were injected within
the oesophageal and gastric balloons, respectivelyl 1.

Each balloon-catheter was connected to a Validyne
MP-45 pressure transducer (Validyne Engineering
Corp., Northridge. CA), which ranged + 350 cm H2O.
The Pg and tlre Poes catheters were also connected
to opposite ports of a third transducer which
recorded Pdi. The'maximal frequency response of
each balloon catheter-recorder System was 10.96
Hz. ln the stomach, the pressure deflections were
positive during inspiration and sniffs. The oesopha-
geal balloon was gradually withdrawn, until the
pressure deflection changed to a negative direction,
a point which indicated the level of the cardia.
Subsequently, the balloon was withdrawn 1O cm, to
a level corresponding to the middle third of the
oesophagusll

The Pdi was recorded during supramaximal
stimulation of the left phrenic nerve, at the neck,
with square wave pulses of 0.5 ms, at 1 Hz
frequency. The electrical stimulation was performed
with a Bipilar Nerve Stimumating Electrode type EC

225 (Medelec Ltd., Surrey, UK). The electrode was
positioned in the supraclavicular fossa, immediately
posterior to the sternomastoid muscle border, at the
level of the cricoid cartilage. During the stimulation,
a noseclip was used. Twitch Pdi was measured at
functional residual capacity, with the glottis closed.
ELECTROMYOGRAPHY. The smooth rectified surface
electromyographic activity (EMG) of the costal left
hemidiaphragm was recorded with DISA 13 K 60
Surface Electrodes. The raw EMG signal was
recorded, rectified and integrated, using a Neurolog
System Electromyograph type 14 A ll (Digitimer
Ltd.). This apparatus accommodated 3 units: A.C.
Preamplifier type NL 104, Filters type NL 125 and
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R.M.S. lntegrator type NL 705. The electrodes were
placed on the anterior-lateral chest wall, in the
midclavicular line, at the left sixth and seventh (or
seventh and eighth) interostal spaces, with an
interelectrode distance of 2 cm, to prevent conta-
mination f rom the activity of other chest wall
muscles'''". These positions were adjusted so that
the diaphragm EMG was satisfactorily recorded
during quiet inspiration.
CHEST WALL CONFIGURATION. The constancy of end-
expiratory Iung volume was achieved with a com-
mercially available Respiratory lnductive Plethysmo-
graphy System - Respitrace (Respitrace Corp.,
Ambulatory Monitoring lNC., New York. USA).
GAS MIXTURES. The hypercapnic mixtures contained
7 and 9% COz, 21% Oz and balance per cent of
nitrogen. They were stored in two to four large
Douglas bags (5OO litres each). The inspired gas was
delivered through a large bore tubing of low
resistance and a low dead-space valve (Hans
Rudolph valve no. 14OO). The gas mixtures were
inspired by the subjects via a conventional mouthp-
iece, using a noseclip, and expired to room
atmosphere. The concentrations of carbon dioxide in
the Douglas bags, and the end-tidal carbon dioxide
(PEr CO2) at the mouth were measured with a

Carbon Dioxide Gas Analyser type 901 MK2 (P.K.
Morgan Ltd., Kent, UK). ln one subject, minute
ventilation was calculated during the breathing of
9% CO2, by measuring the gas volume inspired from
Douglas bags.
PROTOCOL. The supramaximal twitch Pdi of the left
hemidiaphragm was measured in 3 normal subjects.
Each subject performed two control studies breath-
ing room air, one study breathing 7% CO2 and two
studies with 9% CO2. At the onset of each study. the
diaphragm was twitched for a period of 1 min, at 3
min intervals, on three occasion, when a large
number of baseline data for twitch Pdi were
obtained in each subject. Subsequently, the subjects
breathed air or CO2 (7 an go/ol for 12 min. Twitches
Pdi were continuously recorded throughout this
period of 12 min when breathing air. ln one subject,
twitches Pdi were also continuously recorded during
the breathing oI 7% COr. Further twitches were
obtained, during 1 min, at the onset and after 2 and
1O min of the recovery period, when the subjects
breathed room air. The 1O highest twitches were
selected for each period of 1 min and the mean
value determinated. A mean taken f rom the 3
measurements obtained between O and 10 min,
breathing air, was used as a control value (100%)
(Fig. 1).

ANALYSIS. Criteria used to select the twitch suitable
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! air ll 7 and 9a" t02 I ieitches at 1 Hz
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Fig. 1: Protocol to study the effect of breathing 7 and 7 and
9o/o CO2 on twitch Pdi of the left hemidiaphragm. Each
subject performed 2 control studies breathing room air, 1

study breathingT% CO2 and 2 studies with g% CO2.

for analysis were: 1) twitch obtained at functional
residual capacity, as judged by the position of the
ribcage and abdominal bands of the Respitrace. and
the position of the Pdi trace;21the diaphragm EMG
showing a maximal evoked muscle action potential
in relation to the twitch Pdi; 3) twitch distinctly
isolated from the electrocardiogram, seen on the
EMG trace; and 4) no distortion of the Pdi trace by
oesophageal spasm or swallowing.
STATISTICS. Results are presented as mean + SD.
The statistical analysis was carried out using the
paired student's t test.

Results

The maximum twitch Pdi was obtained with
voltages varying from 90 to 150 v. The baseline
twitch Pdi was 11.70 t 4.62 cm H2O (range 5.99-
17.69 cm H2O). During control studies, the twitch
Pdi did not change significantly throughout the
period of 12 min breathing room air. After this
period, the twitch Pdi was 100.5 + 2.4%. Atter 2
and 1O min recovery, the twitch Pdi was 102.2 +
2.60/o and 102.9 + 3.3%, respectively.

When breathing 7o/o Ca2, mean PEr CO, was 57.8
mm Hg (55.0, 58.0 and 60.5 mm Hg, in each
subject). As a consequence of the high levels of
ventilation, it was possible to obtain reliable data for
twitch Pdi during theTo/o CO2 gas mixture breathing
in only one subject. Reliable data were obtained in
all subjects for 1 min during the initial recovery
period, immediately after breathing carbon dioxide.
ln the subject who had the twitch Pdi recorder
throughout the breathing ol 7o/o CO2, the twitch
amplitude over this period remained unchanged.
After breathingTo/o CO2 for 12 min, the mean twitch
Pdi over the first minute of recovery for each of the
three subjects was 101 .9, 1 00.6 and 104.3o/o. These

(min)

Fig. 2: The effect of breathing -/ and9% CO2 on twitch Pdi in
3 subjects. The study of the diaphragm when breathing 7%
CO2 was performed in 1 occasion and when breathing 9%
CO2 in 2 occasions. Values are mean j SD. The twitch Pdi
was not significantly reduced with hypercapnia.

values were not significantly different from those
obtained during the control period breathing air. No
further significant change was observed in twitch
Pdi during the remaining recovery period (Fig. 2).

When breathing 9% CO2, PEr CO2 reached a mean
value of 69.7 mm Hg (68.0, 70.5 an 70.5 mm Hg, in
each subject). The minute ventilation measured in
one subject was 80 litres per min. The subjects
found the breathing oI go/o CO2 uncomfortable and
presented headaches. All of them experienced
intense physical distress, marked hyperventilation
and severe headache. lt was not possible to obtain
reliable data for twitch Pdi during the hypercapnic
gas mixture breathing and in the immediate reco-
very period. Reliable data were obtained in all
subjects after 2 min recovery. The twitch amplitute
was 98.2 + 5.O% aller 2 min recovery and 103.0 +
8.O1% after 10 min. These twitch Pdi values were
not signif icantly diff erent f rom those obtained
during the control period breathing room air (Fig. 2
and 3). Recordings of Poes, Pg, twitch Pdi, dia-
phragm surface EMG, ribcage and abdominal dia-
meters in 2 subjects, before breathing 97o CO2 and
after 2 min recovery, are shown in Figure 4 and 5.

Discussion

The present study demontrated that after breath-
ing 7% CO, for 12 min, no depressant effect was
observed on the twitch Pdi. After 2 min recovery
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Fig. 3: The effect of breathing go/o CO2 on twitch Pdi. Results
in 3 subject. After 2 min recovery following the breathing of
9% CO2, the twitch Pdi remained almost unchanged.

from 9% COr, when mean PEr CO, rose to 69.7 mm
Hg, the twitch Pdi was also not significantly altered.
It is impossible to exclude the possibility of a small
reduction in diaphragm contractility when breathing
9o/o CO2, which recovered aller 2 min. The neces-
sary period for complete recovery of twitch tension
on a limb muscle. the adductor for complete
recovery of twitch tension on a limb muscle, the
adductor pollicis, after breathing hypercapnic gas
mixture, was investigated previouslyla. Mean twitch
tension was 90.5% at 1O min recovery after 19 min
breathing 8o/o CO2. However, the diaphragm might
recover from the effect of hypercapnia more rapidly
than limb muscles.

The conclusions drawn from the present study
rely upon the comparability between the measu-
rements obtained during normocapnic and hyper-
capnic breathing. The pressure generated by the
diaphragm f or a given level of phrenic nerve
stimulation is affected by its length and geometryls.
These two factors are dependent on chest wall
configuration and lung volume. ln the present
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Fig. 4: Recordings of Poes, Pg, twitch Pdr, draphragm surface
EMG, ribcage and abdomrnal diameters, before breathing 9%
CO2 (a) and after 2 min recovery (b). Records from one
subject. Twitch Pdi persisted unchanged after 2 min recovery
following the breathing of 9o/o CO2.

experiment, thoraco-abdominal pressures, as well
as gastric and oesophageal pressures, were conti-
nuously monitored. This ensured that all measu-
rements were obtained at f unctional residual capa-
city and at the same diaphragm conf iguration,
which was facilitated by the supine posture. Due to
a high degree of hyperventilation, the twitches Pdi
recorded in 2 subjects throughout the breathing of
-1% CO2 and in all subjects with 9% CO2 were
considered unreliable. ln addition to the difficulties
of stimulating the phrenic nerve at the neck of a

subject who was hyperventilating, it was not
possible to maintain a constant diaphragm confi-
guration during such a condition. Similarly, reliable
data during the recovery period, immediately after
breathing 9% CO2, could not be obtained. lt was
possible to measure the twitch Pdi only after two
minutes of recovery following 9% CO2. At the
recovery period, the ventilation subsided towards
normal and the chest wall configuration was the
same as in the control period. Therefore. it is
unlikely that the results were affected by alterations
on the conf iguration of the ribcage and diaphragm.

t 1 coH20
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Poes

Tvitch Pd i

Fig. 5: Recording of Poes, Pg, twitch Pdi, diaphragm surface
EMG, ribcage and abdominal diameters, before breathing 9%
CO2 (a) and after 2 min recovery (b). Records from one subject.
Chart speed was 100 mm,/s. Twitch Pdi persisted unchanged
after 2 min recovery following the breathing ol 9o/o CO2.

The present study provided no evidence of
signif icant reduction in twitch Pdi, in normal
subjects, when the mean PEr CO, was increased to
69.7% mm Hg. This is not in accordance with the
findings of other authors who have studied the
effects of hypercapnia on diaphragm contractility in
animal models6'7. ln the study of Schnader et a16 the
depressant effect of hypercapnia on 1 Hz twitch of
canine diaphragm appeared with arterial blood
carbon dioxide tension above 71 mm Hg. Howell et
a17 showed a depressant effect of hypercapnia on
canine diaphragm when the mean arterial blood
carbon dioxide tension was 87 mm Hg (breathing
1O-12% CO2l. ln the present investigation, the
breathing of 9% CO2 caused extreme discomfort. lt
seems to be impossible for man to breathe higher
concentrations than 1Oo/o CO216.

Only one previous study has looked at the effect
of hypercapnia upon the function of the human
diaphragm. Juan et ale reported a reduction in
diaphragm contractility and endurance in normal
subjects when the arterial blood carbon dioxide
tension was elevated to 54 mm Hg. However. this
study relies on a relationship between diaphragm
tension (as measured by Pdi) and diaphragm
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activation (as measured by EMG). With fatigue,
there is an early alteration of the EMG such that
high frequency activity is reduced and there is an
increase in power at low frequencies, referred to as
a reduction in the high,zlow ratio. Nevertheless, the
cause of the shift in power spectrum is not known,
nor is the relationship between these changes and
force failure understoodl'''t. The present study may
be superior in this respect, since the supramaximal
phrenic nerve stimulation caused a constant dia-
phragm activation. Consequently, possible alteration
in the contractile response could not be caused by
variable excitation.

ln previous investigations, we found a depressant
eff ect of hypercapnic acidosis on the human
quadriceps and adductor pollicis musclesls. Muscle
blood flow might be the main factor responsible for
the distinct effect of acute hypercapnia on the
diaphragm and adductor pollicis. Kendrick et al20
investigated the effect of hypercapnia (PCO2 40-75
mm Hg) on blood flow of respiratory and limb
muscles, in rabbits breathing spontaneously. They
found an increased blood flow both to the dia-
phragm and intercostal muscles, more pronounced
to the former, in a linear relationship with the
severity of hypercapnia. Meanwhile, blood flow to
non-contracting limb muscles remained unchanged.
The blood flow to the respiratory muscles during
mechanical ventilation. following paralysis with
Flaxedil, was reduced to 10% of the values during
quiet breathing. This flow did not change with
hypercapnia. So, it is unlikely that hypercapnia
causes a direct vasodilator effect on diaphragm
blood vessels2l'22. When ventilation is increased by
inhalation of carbon dioxide, diaphragm blood flow
increases as a joint f unction of cardiac output and
diaphragm contraction2t. lt appears that the major
factor regulating blood f low to the respiratory
muscles during hypercapnic breathing is their level
of activity. The diaphragm also compensates for
increase in activity, increasing its extraction of
oxygen and widening the arteriovenous oxygen
gradient2''22'24'25'26 suggested that a diaphragm blood
flow may play a part in washing out the acid by-
products of cellular metabolism. Thus, variation in
blood flow may modulate the rate of development of
diaphragm reduction of force, by changing the
production and elimination of intracellular hydrogen
ion. The high blood flow to the diaphragm may
explain why this muscle is less adversely affected by
hypercapnic acidosis compared with the limb muscles.

The human diaphragm is resistent to the adverse
effects of hypercapnia. the relative protection of the
diaphragm from the deleterious effect of hyper-
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capnic acidosis may not occur in patients with
advanced lung diseases, especially those with
coexisting cardiac disease. Furthermore, it is un-
known if the contractility of other respiratory
muscles is affected by hypercapnia. The answer to
these questions depends upon the development of
techniques for assessing the contractility of the
diaphragm and other respiratory muscles, in pa-
tients with acute hypercapnic acidosis.
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llAeuporreptrovai'rcr\ nqpoxEreuoq orn oepaneiq rutv
11p6vr wv Kq KorTOuv nAeu p rrr xtitv ouAAoVtitv

K. BEPI-O:, A. MNOYPA:, A. NIKA:

NEPIN Hq,,H
H eou.rreprr4 nopolireuon rnS une(urrorrrrlg ouAAoyrlS ornv neprrovoirr.l rorA6rqro

pEour nAeuporreptrovoiroi shunt rord Denver qnAonorei ro npopA4pqrq rrou 6qproup-
yorjv or enoverAqppEveg 0rrrporevrrloerg Kqr n Qqpporeurrrd nAeupodeoio orrg lp6vreg
xoro4Oerg urre(trrrorrrE5 ouAAoyEg. flopouord(oupe r4v epnerpiq pqs on6 6 neprnrdr-
oetg rorod0urv nAeuptrlrtirv ouAAoydlv nou ovrrperurniornKqv F€ rnv nopondvul pEgo-
5o po(i pe ovoor6nqon rn5 BrpAroypo<[iog,

nNEYMON (19911 1:23-26

Erooyuryrl

H unorponro(ouoo nAeuprrrrq ouAAoyq eivor q nro
ouXvfl erdqluroq rurv reAtrtirv oroSiu.rv rou roprivou
rou nveupovo Kqt rou pooro0, oAAo dXr ondvrq ror
or\Au-rv roprivutv, onrr-rg rou nenrrro0 ouorqtrlorog r<or

ru.lv Aepcpopdrurv.
H ovrrperdrntoq rurv ouA,\oydrv ourtilv yiveror pe drd-

Qopeg peOd5ous ors onoieg neprAopBdvovrot n Xrl-
p<roOeponeio, q orrrvoBoAiq, or enovoAoprpov6preveg
errevorrr<tg Otr-rporevrqo€rg Kqr rl <popporeurrrr.l nAe u-
po5eoio1. Or 5uo npdlreg pi0o6or ouvdOog e[ovrtro0-
vrqr ornv opXrr[ ovrrpertlnroq rqg vooou, qr\Ad dev
Oeulpo0vror onoreAeoprorrrig orq 0eponeio rtov roro4-
Ou.rv nAeuprri5uv2.

Or Otoporevriloerg ror q nAeupodeoiq nou Xpqorpo-
noro0vrqr ouvrlOEorepo yro ro orond qur6 eivor en6-
5uve5 ror BooovrorrrEg ytq rov ooOevd, evtl nporo-
Ao0v oq;rovrrrd ondrlero uypiirv, Aeurtirporog, ovooo-
o<porprvdrv ror qAerrpoAurdv. l-lopdlAqio onorroJv
oXerrro porpd vooqAeio oro voooKopeio rol dev eivqr
onovreg ot enrnAor<ig.

H r5io rn5 €eoppovnS rqS nAeuponeprrovoirdg no-
poX€re uorlg orrg ne prnrd.roetg ourEg (e rivqoe qn6 ro e-

(orperrr<d onoreAioporo nou eiXe q pE0odog or4 0e-
poneio ruv xuAo0uupor<u.rv oe vrlnlo rqr no15rd3.a. To
shunt rqro Denver 5qproupyrlOqre ro 1982 ror 11 Ae r-
roupyio rou pooi(eror orqv o(ronoiqoq rqg repdorrog
oiloppoQnlKdg rrovdrqros rnS il€prrovoirdg rorA6rrl-
rog. H pt0o6og EXer eeop;roo0ei pe enrruXio o€ crpK€-
rtg neprnrtioerg r<oAorl0tr-rv d roprrvrrdrv nAeuprrrr6v
ouA,\oytirv5. Aorr;.rooope rq pE0odo oe drro[rg pog o-
o0eveig pre roroq0e rg unorponrd(ouoeg nAe uprrrrig
ouAloyfg. [iopouoro(oup€ rqv epnerpio pog ono rqv
eQoppoyrl rqg pe0d5ou <or ouyrpivoup€ rq onoreAE-
oporq p€ ereivo rqg unopXouoog prBAroypoqiog.

Ao0eveig rqr ME0o6or

'E[r oo0eveig nou inooXov on6 rororl0r1 veonlooio
rpirou oro5iou ror erepdnAeuprl unorponrd(ouoo u-
ne(cur<orrrq ouAloyil ovrrp<ru-rniorrlKov [.]€ rq pEOodo
rrlg rono0Errlo4g nAe uponeprrovoirorj shunt. Or 4 qn6
roug ooOeveig ourorig EnooXov ono npu_rronoOd rop-
rivo rou nveupovo (3 on6 enr0qAroro r<or 1 ond q6€-
voroprivtol.ro) evtir or dAAor 6uo ono odevoroprivcr.rpo
rou poorou Kot rou noXEog evrEpou ovriororXo.

AqpoypoQrrd r<or qIAo ororXeio rcr.rv ooOevd_rv pog
nopouord(ovrqr orov nivqro 1. Korv6 oiprnropo oe o-Good Samaritan Hospitat, Dayton, Ohio, LISA
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llivorog 1 . ENIBTO:H KAI AIATNO:H AIOENQN
ME KAPKINO 3ou ITAAIOY.

o,/a Hhxio QjAo fld04oq EnrnAoxEg EmBiuorl

nNEYMON Telyog 1o, T61tog 4o9, lavoudprog-lottvrog 1991

rqv reXvrrd Setdinger on$S EX€l n€prypqQ€i ond rov
LittleT. To neprrovoir<d oriAog ronoOerd0qr€ orov o-
nio0ro Xrrclvo, evtl 11 ovrAio uno5opiu-rg oro Oulpor<rro
roixrrrpo, Aiyo nro r<drur ono rrlv €yx€tprlrrrq ropr; (IXq-
tro 2).

'Or\or or ooOeveig pog SrSdX0qKqv rn Ie rroupyio rrlg
BoABi6og cbore ourq vq €v€pyonoreiror yro 2-5 Aenrd
rqOe 4 d.rpeg orq 5roprero rrlg qptpog onore vo nopo-
Xere0eror Evo nepinou Airpo nAeuprrrrou uypou oro
24wpo (IXnpo 3).

AnoreA€oporo

'Or\or or ooOeveig pog nopouolqoov oqpovrrrq ovo-
rou<proq qno ro oupnrtir;roro rng unorpofiro(ouoog
nAeuprrrrrlg ouAAoyrlg. H rrovonorqrrrd Aerroupyio rou
shunt Srorqpd04re oe 6Ao ro 5rdorqpo rqg enlBitr-ror1g

ru.rv oo0evdrv nou rupovOqr<e ono 2 piypr 14 prlveg
(l-1ivor<og 1).

Aev noporqpdOrlrov d{reg Aoyou enrn,\ortg ono rnv
rono0Erqoq rou shunt, oJre oe oA6rAqpo ro Xpovrro

62
71

65
72
58
61

o
A
A

o
A

8
10
2

6
14

a

Ca llveu;rovo
Ca llve0govo
Ca flveipovo
Ca llveJprovo
Ca MooroJ
Ca floy. evrEpou

'OAor or oo6eveig pog inooXov on6 roprivo 3ou oro6iou. MEoq
qfu<io rlrov 65 irq ror q ;rEor1 enrBiuror; 8 pqveg.

Aoug roug qoe€v€i5 qrov q 5ionvoro opXrrd ;.rerd ono
r<ontooq Kqr orrl ouvEXe ro oe rlpepio. Or ooOeveig ouroi
voonA€urnKov oro Stqorrlpo ono rov lo[rvro 1989 pt-
Xpr rov Mqro rou 1990 orq Ot-rporoXerpoupvtKr'l Klrvt-
r[ rou Noooropeiou "Good Samaritan" oro Dayton,
Ohio orrg Hl-1A.

To nAeuponeprrovoiro shunt rord Denver (Codman
and Shurtleff, lnc., Randoiph, MA, USA) onoreAeiror
qno 5io orEAq lenrd.rv ouArlvu.rv ond eAoorrrq orArrd-
vq nou ouvSEovror pero{J rous p€ pro erSrrq ovrAio
pe ovenlorpo<pq poApi5o (IXnpo 1). To ne prrovoir6
rot ro nAeuprro or<po Qipouv noA,\onAEg SrrAer5curEg
0upi5eg. H Xurp4rrrorrlro rrlg ptKpnS ovrAiog eivqr 1 .5
ml. H Aerroupyio rou shunt ytq rq peroeopd uypo0
on6 ro nAeuprr<6 drpo oro neprrovoir6 orpo enrrelei-
ror ouroporo 6rov q SroQopd uSpoororrrqg nieoqg
pero[0 roug [enepvd ro 1 cm ordA4g ri5oro5, d perd
ond dorqoq eAdXrorqg 6uvopqg e(ulr<prrd oro roiXrrt-
pd rng. H rono0trqoq rou shunt Eyrve oe oAoug roug
oo0eveig uno yevrrd ovoroOrloio. To nAeupr16 orEtrog
ronoOerqOrlre p&oo erooyu.ryio rinou French rord

Etx6vo 1: IXqporrrq nopdoroorl rou Denver Shunt. Alorpivo-
vror or orprpeig 6roordoerg rou otrlporrroi ror rou rorArorol ort-
Aoug ro0drq ror AenropEpereg r4g prrpdg ovrliog nou nope;rBdA-
Aeror pero[ri roug. Erx6vo 2: IXq;.rorrrq nopdorooq rou ronoOerq;r€vou shunt

I

I
I
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Errovo 3: H ovrlio rou shunt npEner vo evepyonoreiror ro0q-
peprvd orjprQovo U€ rS uno6ei{erg rou 0epdnovrog rorpo0.

6rdorqpo rnS A€rroupviog rou. Aev undp(ov €nionq
€v5€iE€rS 5roonopdg KclpKrvrKdv KUrropurv orqv n€pr-
rovqiKR Korlorlro triour rou shunt, o0re ovonru[q
5eurepono0tirv oVKuJV.

Eu(ilrrlorl

Or r<or<od0erg unorponrd(ouo€S nA€uprrrrtg ouAtro-
ytg onoreAoriv tvo 5uoeniAuro np6pAnpo yro rous
rArvrr<oug ror orrio npdoe€rnS roAornu-rpiog yro roug 11-

5q e(ooOevqptvoug KopKrvoiloe€iS.
YnoAoyi(eror orr ro 5O--lOy, rurv KopKrvono06v ye-

vrKo rTopouord(ouv o€ Kdnoro Qdon rng qoeEv€rdg

roug rororlOn nA€uprrKn ouAAoyds. Av ror r'1 orprpdg
noOoytveorl rou rinou qurous rqg nAeupirrSog eivor
ouXVd oKor€rvd, or nro ouxvoi pqXovropoi nror€J€ror 6-
rr eivor q on' euOeiog enrvtpeoq rou une(tr.rrorq qTTo rrl
v€on^qoiq r<or q ondQpo(q rtuv le;r<prrdv ror <pAeBr-

rd;v o5ri.rve.

H errevurrrrq noporEvrrloq rou Otilporq €ivqt q nto
ouvqOrop€vr1 pE0o5og ovrrperti.rnroqg rqg nAeupirr5og,
nou nS neprooorepes OopES rrpEn€r vo enovoAopBdve-
ror p6Ar5 unorponrdoer q ouAAoyq. H 5ro5rrooio ourrl
nporolei oqpovrrrrl qnrrrl€rq uyprirv, Aeurr,-rporog ror
dAAu-rv noAurrpu.rv ouororrrdlv orov opyovropd rou o-
oOevoug. evtir ouyXp6vurs €ivqr entlSuvq ror 6Xr dporprl
enrnAordrv. l-ro roug nopondvrrr A6youg opreroi ouy-
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ypoo€is oeLr.rpouv rq otopoKevrnoq oov qnoK^erorrrd
5royvtrrorr x11 pe0o5o7.

H Qopprore urrrrl nl,eupo5eoio eivol 11 o;riou,rg ouXv6-
r€po €Qoppo(opevq 1.rtOo5og.'Eyouv XprlolponorqOei
roro rorpoug 5rdQopeg "orArlpuvrrrig ouoieg", yro iy-
yuoq ptorrl ev6g ev5oOu-rporrrot otr;Aqvo. Ti'roreg ou-
oieg eivor q orovq roAr10, 11 Krvorplvqll, q Terporu-
rAivr112, q Mnleopuriv4, q ASpro;rurivq, q Mrropuoi-
vq-C Kor oAAegl3.

H p€Oo5og ourq eivor oXerrrd onoreAeoporrr<q ov
r<or npoxoAei oqprovrrro dAyog orrlv eQoppoyrl rq5, t-
X€r orlpqvrrKd nosoor6 onoruXiog r<or oXeri(eror ;re ro-
nor€S onpqvrrr<E5 enlnAortg.

To noponovo npopA[1rorq qnAonoroJvror pe rqv e-

Qoppovn rou shunt rord Denverla. H entppoorl yro

rqv ronoOErrlon rou shunt yiveror roAtirg overrq ono
rou5 oo0eveig ror oXeri(eror pe nor\0 XopqAd nooooro
eyxer pqrr rou rrvS Jvou 1 5. 

O r pereyxcr pqrr rEg enrnr\ortg
eivor onovreg r5rolrepo drov Xpqorponoteirol €toovrtlv-
tog rtnou Seldinger vrq rnv ronoOtrrloq rou'. M.p,-
rEg qopig noporqpeirot pto p€r€yx€rpqrrrq prrpoev6-

XAnqq, nou e(o<povi(eror pero nopiAeuoq Aiyov qpe-
pdrv.

O orprBqg prlXovropog rqg lerroupyio5 rou Denver
shunt 5ev pog eivor evreAdlg yvu-ror6g. Onu-ro54nore
oXeri(eror p€ rqv o{ronoiqoq rqg peydAqg qnoppoen-
rrrdg 5uvorornros rng neprrovoirdg rorAorqrog, nou
eivor yvtrlorrl qno noAord. To nAouoro Aeprpr16 n,\Ey;ro
rrlg uno5ro<ppoyporrrdg neproXqg Qoiveror 6rr oupperi-
X€r onl-lcrvrKd orqv rSrorqro ourd rq5 neprrovoirdg
rorA6rqro51a. H enrrorvtr.rvio rqg une(urrorrr[g rorA6-
rqros p€ rrlv n€ptrovoird rorAorqro piour rou shunt
enrrpener rqv nopoXEr€uorl rou nAeuprrrroi uypo0 Ao-
yur rnS ou{r1ptvr1g uSpoororrrdg nieoqg orqv nAeuprrq
rorA6rqro. 'Orov q 5toQopo rqg u5poororrrqg nieoqg
ovdpeoo or4v nr\euprrq ror rqv neprrovoirq r<orAdrqro
5ev eivor enoprq5 yrq rnv nopoXEre uoq rou uypou, ro-
re eivqr onopoirqrq q evepyonoirlon rnS prrpooronrrflg
BoABi5og nou EXer rono0erqOei oro uno56pro rqr 5r5d-
oK€rol o ooOevqg vcr €v€pyo[orei, pe oorqorl neproSr-
rdg eAoQpo5 nieoqg yro 2-3 Aenrd 50o d neprooorepeg

Qoptg rqv npepo. Ie rorqorqoerg pe ou(rlpivq nieoq
ornv n€prrovoirq rorldrrlro, dnu.rg orov oorirq oAi,d
Kor rnv ou;rQopqrrrrl ropSrorq ovendprero q ronoOi,-
rrlorl rou shunt qvr€v5eirvurqr.

To shunt roro Denver EXer Xprlorponorq0ei 16oo
orq 0e poneio roAodOr.,-rv une (cr.rrolxti.rv oulAoyritv,
(n.X. XuAoOu.rpdKurv, ouv5pdpou rirprvt.rv ovuXov) doo
ror oe r<orod0erg pe dproro onoreAtoporol6' 18.

l-ro rrlv €Qoppoyn rqg pe065ou oe rorod0erg nAeu-
prrrrig ouAAoyig ixouv €KQpqoOei ovrlouXleg yro rrlv
ev5eXopevq Sroonopd rou veonAdoporos ornv n€ptro-
voirq rorAdrqro. TErotou 6pu.rg ei5oug <p<pureuoerg
roprrvrrtlv rurrdpulv 5ev tXouv neprypoQei orqv Br-
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pfuoypo<pio ptXpr odpepo. Ie rqvEvq on6 roug 5rroJg
pog ooOeveig 6ev noporqpqOqre rovev6g eiSoug ovd-
nrulq SeureponoOo0g veonAdoporo5 orrlv r€ptrovoi-
r( r<orh6rqro. Irrg neprnrtloerg r<oprivou rpirou oro-
5iou, 6nou ro npoo56xrpo rns enrpir.r.roqg eivor oXerrrd
ptrp6 (6- 1 0 pnveg) nrore ioupe 6rr o riv6uvog rqg 5lo-
onopdg rou roprivou ornv n€prrovoiKrl rorAdrqro <i-
vor nporrrrd ov0noprrog. ['lopopEver opc,.rg npog ond-
vrnon ro 0eopqrrr6 epd.rrqpo yro ro edv npEner vq ro-
no0ereiror ro shunt o€ KopKrvonoOeig pe ronrrd v6oo
Xtr-r pi g Evde r { q yevr re u p Evutv p eroordoecuv' 

a.

H onoQpo[q rou shunt on6 nrlyporo rvrrrlg neprypo-

Q€ror orrl prpAroypoQloT oov enrnr\oKrl rnS pe065ou
oe noooor6 1Oo/o rwv neprnrtioeurv. Irr5 neproo6repe5
on6 rrg neprnrtiloerg ourig q on6<DpqEn oXeri(eror pe

nlqppeAq ouvepyooio rou ooOevoug ooov oQopo
orrlv €v€pyonoiqoq rqg prrpqg ovrAiog. Ie rqvtvq on6
roug oo0eveig pog 6ev noporqpqOqre q enrnAorq ou-
rq, npoQovtirg 5rdrr EXer e{qy4Oei p€ AUQqon orov i5ro
rov ooOevq, oIAd rqr oro neprBoAAov rou q oqpoUio
rqg rorrrr[g evepyonoiqons rng ptKpqS ovrAiog. H o-
vrrrordoroorl rou shunt orrg neprnrtloerg on6qpo[qg
rou eivor oXerrrd onr\r1. [lroreuoupe drr 11 ovrrperdrnr-
on rqS rorod0oug unorponrd(ouoog nAeuplrrrqg ouA-
Aoydg pe rono0irqoq shunt rord Denver onolAdoo€r
rous KqpKrvono0ei5 on6 rS rolornurpieg rov €nov€r-
Aqpptvtr-rv 0oporevrdo€uJV Kqr ro dlyog ono rqv EyXu-
or1 orAqpuvrrrtitv ouortirv. Eivor pEOo5og oXerrrd onAq,
onoreAeoporrrq, pe noAJ prrp6 eyXerpqrr16 r<iv5uvo

ror Xopig ouXvEg ovenr0upqreg evtpyereg. Eivor Xpqor-
po vq rrlv EXouv un6ryq or rArvrroi eir< oqv npdrrq eire
oov €vo^AqKrrrd p€0o5o, onou q Qopporeurrrrl nAeu-
po5eoio onoruyXdver yro SroQopoug A6you5.

BIBN lOTPAOIA

1. Austin E.H., Flye M.W.: The treatment of recurrent
malignant pleural effusion. Ann Thorac Surg 1979,
28:1 90-203

2. Albain K.S., Hoffman P.C., Little A.G., et al: Pleural i-

nNEYMON Teiyog 1o, To1Log 4o9, lovoudprog-lo}vtog 1991

nvolvement in Stage lll MO Non-small cell broncho-
genic carcinoma. Am J Clin Oncol 'l 986,9:255-261.

3. Murphy M., Newman iJ., Rodgers B.: Pleuroperitoneal
shunts in the management of persistent chylothorax.
Ann Thorac Surg 1989,48:195.

4. Milsom J., Kron 1., Rheuban K., Rodgers B.: Chylotho-
rax: An assessment of current surgical management-
J Thorac Cardiovasc Surg 1985, 89(2) 221-227.

5. Little A.G., Fergusson M.K., Golomb H.M., et al: Pleu-
roperitoneal shunting for malignant pleural effusions.
Cancer 1 986, 58:27 40-27 43.

6. Hussain S-A.: Pleuroperitoneal shunt in recurrent
pleural effusions. Ann Thorac Surg 1986, 4'l :609-
61 1.

7. Little A.G., Kadowaki M.H., Ferguson M.K., et al: Pleu-
ro-peritoneal shunting" Alternative therapy for pleural
effusions. Ann Surg 1988, 208, 4:443-450.

8. Reshad K., lnui K., Takeuchi Y., et al: Treatment of
Malignant Pleural Effusion. CHEST BB, 3:393-397.

9. Leff A., Hopewell P.C., Costello J.: Pleural effusion
from malignancy. Ann lntern Med 1978, 88:532-537.

10. Adler R.H., Sayenk l.: Treatment of malignant pleural
e{fusion. A method using tube thoracotomy and talc.
Ann Thor Surg 1976, 22:8-15.

11. Rocklin D.8., Smart C.R., Wagner D.E., Silvia A.R.M.:
Control of recurrent malignant effusions using qui-
nacrine hydrochloride. Surg Gynecol Obstet 1964,
1 '18:991-994.

12. Kisner D., Bayly T., Sybert A., et al: Tetracycline and
quinacrine in the control of malignant pleural ef-
f usions. A randomised clinical trial. Asco abstructs, c-
93, 1 997.

13. Reshad K., Kitano M., Hitomi S.: Treatment of carci-
nomatous pleurisy and pleural permeability of anti-
cancer against. Jap J Lung Can 'l 982, 22:139-151 .

14. Weese J., Schouten J.T.: Pleural peritoneal shunts for
the treatment of malignant pleural effusions. Surg
Gynec Obstr 1982, 154:391 -392.

15. Brofman J., Hall J., Scott W., Little A.: Yellow nails,
Lymphedema and pleural.effusion. Treatment of ch-
ronic pleural effusion with pleuroperitoneal shunting.
CHEST 1 990, 97(3):743-7 44.

16. Ferguson M.K., Little A.G., Skinner D.B.: Current con-
septs in the management of postoperative chylotho-
rax. Ann Thorac Surg 1985, 40:542-545.

I



#

Pleu roperitoneal drainage in the management of
chronic malignant pleural effusion

K. VERGOS, A. BOURAS, D. NIKAS

SUMMARY
The internal drainage of chronic pleural effusions to the peritoneal cavity through the

Denver pleuro-peritoneal shunt simplifies the problems associated to repeated therapeu-
tic thoracenteses and sclerosing therapies. We present our experience of 6 patients with
malignant recurrent pleural effusions treated with this method. There were no complica-
tions related to implantation of the shunt. ln all cases patients experienced relief of dysp-
nea caused by the effusion throughout their survival. ln conclusion pleuroperitoneal
shunting is an alternative therapy for malignant effusions that gives excellent results in
selected patients.
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lntroduction

Recurrent malignant pleural effusion is the most
frequent manifestation of terminal stage cancers of
lung and breast, but not a rare manifestation of
other cancers such as lymphomas and cancers of
the digestive system. The management of these
effusions is achieved in several ways including
chemotherapy, radiotherapy, and repeated ther-
apeutic thoracentesis and sclerosing therapies'. The
first two methods are used for the initial mana-
gement of this condition but they are not considered
as effective modalities in the treatment of malignant
pleural effusions2. Therapeutic thoracentesis and
sclerosing therapies are used more frequently but
are very painful for the patient and cause significant
loss of fluid, protein, immunoglobulins and electro-
lites. ln addition they require long hospitalisation
and complications are not rare. The idea of pleuro-
peritoneal drainage in these cases originated from
the excellent results achieved in the treatment of
chylothorax in infants and children. The Denver

pleuro-peritoneal shunt was created in 1982 and its
function was based on taking adantage of the enor-
mous absorbing ability of the peritoneal cavity. This
method has been successfully used in cases of
benign or maligmant pleural effusions. ln this study
we present the experience of six patients with
malignant recurrent pleural effusions treated with
this method.

Patients and Methods

Six patients suffering f rom stage three ma-
lignancy and unilatteral recurrent pleural effusions
were managed with internal drainage to the perito-
neal cavity through the Denver pleuro-peritoneal
shunt. Four out of the six patients suffered from
primary lung cancer (3 had epithelial type cancer
and one had adenocarcinoma), whereas the remain-
ing 2 patients had breast adenocarcinoma and large
bowel cancer. Table 1 shows patients data, A com-
mon symptom in all patients was dyspnia initially
after stress and thereafter when resting. All patients
were hospitalised between June 1989 and MayGood Samaritan Hospital, Dayton, Ohio, USA.
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271
365
472
558
661
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Table 1. SURVIVAL AND DIAGNOS|S OF PAT|ENTS
WITH 3rd STAGE CANCER.

No Age Sex Disease Complications Survival
(months)

nNEYMON TeiyoE 1o, T61tog 4og, lovoudprog-loivrog 1991

Fig. 2: Schematic representation of Denver shunt impla-
ntation.

Fig. 3: Shunt's pump must be activated daily according to
physicians instructions.

F Lung cancer
M Lung cancer
M Lung cancer
M Lung cancer
F Breast cancer
M Colonic cancer

8
10
2

6
14
8

All patients were-suffering from 3rd stage cancer. Mean
age was 65 yrs and mean survival 8 months.

1990 in the Thoracic Surgery Clinic of the Good
Samaritan Hospital, Dayton. Ohio, USA. Denver's
pleuro-peritoneal shunt (Codman and Shurtleff, lnc.,
Randolph, MA, USA) comprises two branches of
thin elastic silicone which are connected by a pump
with one-way valves (Fig. 1). The proximal (pleural)
and distal (peritoneal) catheters of this system are
fenestrated and the pump capacity is 1 .S ml. The

shunt's functioning is automatic when the hydros-
tatic pressure difference between pleural and perit-
oneal ends is greater than 1 cm HrO, or after slight
external pressure. The implantation of the shunt
was performed under general anaesthesia. The
pleural branch was placed through a French intro-
ducer, according to the Seldinger technique as des-
cribed by LittleT. The peritoneal branch was placed
posteriorly and the pump was placed subcutane-
ously in the thoracic wall, slightly lower than the
incision (Fig. 2).

All of our patients were taught the pump's func-
tioning so that it might be activated for 2-5 minutes
every 4 hours during the day so as to drain 1 liter of
pleural fluid every 24 hours (Fig. 3).

Fig. 1: Schematic representation of Denver shunt
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Results

All patients had significant relief from symptoms
of recurrent pleural eff usion, especially dyspnia. The
shunts functioned satisfactorily throughout their
survival, which varied from 2 to 12 months (Table
1). There were no complications related to impl-
antation of the shunt and in addition there was no
indication of malignant cells spreading to the perit-
oneal cavity through the shunt or development of
secondary tumors.

Discussion

Recurrent malignant pleural effusion is a difficult
challenge for the clinician and a common cause of
additional distress for the already weakened cancer
patient. lt is estimated that 5O-7O% of cancer
patients will present malignant pleural effusions at
some stage in their diseases. Although the exact
pathogenesis of this is frequently obscure it is
believed that the most common mechanisms are
direct pleural malignant spreading and lumph vessel
and vain obstruction. The external drainage of
chronic pleural effusions is the most common mana-
gement, which in most cases must be repeated fre-
quently. This method causes signif icant loss of fluid,
protein and other very important ingredients and at
the same time is painful and accompanied by com-
plications. For all these reasons several researchers
consider thoracentesis as purely a diagnostic
methodT.

Sclerosing therapies are the next most frequently
applied methods and several sclerosing agents.
such as talc10 quinacrine hydrochloridell. tetra-
cyclinel2, and anticancer agentsl2 have been used
for control of malignant pleural effusions using tube
thoracotomy. This method is relatively effective
although it is painful and sometimes accompanied
by signif icant complications.

All the above problems can be overcome by the
Denver shuntla. The implantation of which is well
tolerated and safe15. The complications are rare
especially when a Seldinger introducer is used.

The exact functional mechanism of the Denver
shunt is not completely known, but in any case it is
associated with the great absorptive capacity of the
peritoneal cavity. The rich lymph network also
seems to play a significant role in thisla. The com-
munication of pleural to peritonial cavity through
the shunt allows drainage because of increased
hydrostatic pressure in the pleural cavity. When the
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hydrostatic pressure difference between the cavities
is not sufficient for drainage, then it is necessary for
the patient to activate the microscopic valve,
implanted subcutaneously for 2-3 minutes. twice or
three times daily to create the necessary slight
pressure. ln cases of increased pressure in the per-
itoneal cavity, such as ascites and congestive heart
failure, the shunt is contra-indicated. The Denver
shunt has been used in both benign (chylothorax)
and malignant pleural effusion with excellent re-
sultsl6-18. Some concern has been expressed about
the spreading of malignant cells to the peritoneal
cavity. However, such an event has not yet been
described. ln cases of stage 3 cancer, where the life
expenctancy is short (6-10 months) we believe that
such spreading is practically non-existant. However,
the answer to the question as to whether the shunt
should be implanted in patients with restricted dis-
eases without indication of metastases remains to
be answeredla.

Shunt obstruction from clots is described as a

complication of this method in about 10% of cases'.
However, in most of these cases the obstruction is
related to bad patients' cooporation as far as the
pump activation is concerned. We had no such
complications and this was due to the fact that we
explained in detail to the patients and the signi-
ficance of frequent pump activation. ln any case
shunt replacement in case of obstruction is relati-
vely simple. We believe that recurrent malignant
effusion management relieves the patient from the
consequences of repetative thoracentesis and the
pain of sclerosing therapies. ln conclusion pleuro-
peritoneal shunting is an alternative therapy for
malignant pleural effusions that gives excellent
results in selected patients.
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Koprctvoer6Eg rutv FpoVXu,v: drayvutorl Kqt
nqpdKoAo0oqoq 37 ooOevdv

E. ZAXAPIAAH:, M. AI-TENIAOY, X. MEN I::HNO:, :. NEIAKH, A. KYPOYAH-BOYN TAPH, K. KATH',
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NEPIN Hq/H
I' ourrl rq peAErrl neplypdqoupe 37 neprnrtiroers U€ KqpKtvoer6€g rurv Bp6y1ulv, rou

Sroyvdrorqrqv rqrd r4v nepio5o 1976 pElpr 1991 oro Eropov6yAero l-.1-l.N.A.
H 6rdyvu.roq Booiorqre oe toroAoyrrd elirooq rou X€rpoupyrrorJ uArrori. 'OAor or q-

oOeveig noporoAouOo0vrsr pElpr oqgepq (1-15 1p6vro). To ou;1v6repo ori;.rnrrrrpq, Kq-
rd rqv erooyrrlyd, rlrov Bdlog (22 ao0eveig, 59%) ror q ouvr1O€oreprl orrrvoAoyrr4 er16-
vo rlrov qreAerrqoiq (19 oo0eveig 51%1. H BAdFn neprypdqqr€ o<lv pd(o, rord rq
ppoyloor6rnon, oe 34 ooOeveig P2%l rol 4 evrtnr,,roq ppoylooronrrd drov o6Evurtrro
oe 12 {32%l q nr0ov6 oSEvrrrpo oe 22 (59%1. Brogio rn5 pAdpng Eyrve ppoylooronrrd
oe 3O ooOeveig ror drov Stoyvurorrxrl oe 26 (87o/o). Arpoppoyio dvro rurv 1OO ml nq-
pouordorrlre oe 3 ooOeveig. l'lveu;.roverropq rpi0qre ovoyroio oe 12 {32%1, Aoperro-
url o€ 24 {65%l ror ppoyloroprd-ppoylonAoorrxrl oe 1. TEooepe rg ooOeveig oneBirrroov
u€ p€rcrorqrrrd v6oo 1-5 1p6vro on6 14 Srdyvrrloq xor 2, on6 ourorig, nopouoiooov
oivdpogo roprlvoet6orig. Enrpitrlorl dvo rrrlv 1O ;1p6vrrlv E;1e r 6ronrorur0ei oe 17 qoOe-
veig.

nNEYMON (1991)1;31-40

Erooyrrryd

To ppoyXrro roprvoerSig eivqr ve6nAqopo pe 1516-

popQn rArvrrq errovo nou EXer onooXoAdoet €rqv€t-
Aqppivo rq 5re0vr1 prpAroypoQio Vlq rrlv rdrorrep6rqro
orqv roroyEv€oq Kor orq BroAoyrr<d rou oupneprqopdl.

Ilpdrog o Muller rc 1882 neprEypotye ro KopKtvo-
er5tg rtrrv Bp6yXutv o€ v€Kporoprro uAlr<o. To 1937 o
Hamperl 5roXti.rpqoe ro KopKlvo€r6E5 ono ro ruArv-
5pdrporo, evtl yro nor\Ad Xpovro r<or ro 5Jo eOetupoi-
vro unorunor rou ppoyXrrou oSevdrporog. To 1 967 q

lloyr6o;rro Opydvtrlo4 Yyeiog neprEypoqre ro KopKtvo-
erStg oov (eXurprord ovr6r4ro orqv ro(rvopnorl rtrlv
veonAoopdrt..rv rou nveJpo, o''t'o .

To roprrvoer5ig onoreAei rc 1,2%o rou ouvoAou rurv
nveupovrrtirv dyrov rqr ro 3-10% rtr-rv e(orpEorpu.rv o-
nd ourou95'6. H rouronoiqoq rou orqpi(eror orqv u-
nop(q popQoAoyrrd-rv XcrpqKrrlptorlrdrv nou qvqyvur-
pi(ovror pe ro rorv6 11 ro qAe rrpovrr<o prqpoor6nro rol
reAeuroio r5roireprl Xpqorp6rqro EXer onorrfloer q 5re-
peuvqoq rou [-l€ ovoooioroxqprrig pe0o6ogr7'8'e'to'tt.
Or nopoyovr€S nou oXeri(ovror p€ rqv npoyvu.roq rou
roprrvoerSoug eivor q roroAoyrrq SroQoponoiqoq (ru-
nrrq q orunq popQrt). n 5rq0nrrrorqro. 11 0nop(q pe-

rqorooetr.rv, 11 evrdnroq (revrprrcd d neprQeprrq), roodrg
ror ro pEye0os rou dy*ou'''tt''0.

Irrg peAtreg, nou iXouv SqpooreuOei pEXpr oflpepo,
unopXe ivrovog npoBAqporop6g ylo rq OEoq rrlg

BpoyXooronnons orrl Srdyvuroq rou KcrpKrvo€rSorjg ror
yro rq BroAoyrrrl oupneprqopo roul5''u'". :rq, ,,opo-
novtr.r pelErq, neprypdQoul-l€ rrlv eprnerpio prog, ono rqB' 11 ve u p ovo Aoy r xd T p 11 trL o, Z t o 1L o v6yAe t o f . n. N. A.
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Sroyvuroq Kor rrlv ovrrprertr-rntorl evoS oqpovrrro0 o-
pr0porl oooevtr.rv pe roprrvoer6Eg rov BpoyXtlv.

YArro ror ME0o6og

To uArro rqg peAErqg pqg qnortAeoov 37 oo0eveig
pe roprrvoer5Eg rov Bp6VXurv. nou Sroyvtilo0qr<ov ono
ro 1976 pEXpr ro 1991 oro Iropov6yAero I-.n.N.A. A-
no ouroug 20 qrov dv5peg ror 17 yuvoi<eg. H pEoq q-

Arrio drov 41 Xpovro, o vedrepog drov 16 Xpovtuv ror
o ;reyor\urepos 66. H r<orovoprl ruv qo0evdiv Kqrd 5€-
roerio qArrioE <polveror orov nivqro 1.

H v6oog, enrpeportir0qK€ o€ oAouS roug oo0eveig pe

rqv roroAoyrr<r1 e{Erooq rou X€rpoupvrKou uArKou. M€
ro rorvd prrpoor6nro, qvqVVuJpiorrlKqv rcl popQoAoyr-

rd Xoporrqprorrrq rou r<opr<rvoer5o0g, oQo0 nponvR-
0qre Xp6oq rou roroAoyrKo0 ilopooK€udoprorog pe or-
poro(u,\ivq-qtr-roivq. Koroypdqqrov, Booer nptr-rror<oA-

Aou, ro rArvrro eupdporo, 11 orrrvoAoyrrq r<or BpoyXo-
oronrrq errovq. ro ei5og rng X€rpoupvrrflg enE;rpooqg
xor rq nqOoAovoqvqroprKo eupdporo oAuv ruv qoOe-

vdrv nou noporoAou0ouvror ono rqv qptpo rqg 5ro-
yvrrlodg roug pEXpr odpepo d rqv qpfpo oovorou roug.
H noporoAo00non yiveror ro0e E(r pilveg, ro rpio
np6ro Xp6vro Kor. orq ouvix€rq, pio Qopo ro Xpovo
oro rorrrrd rorpeio rou Noooropeiou ror ouviororor
oe r<Irvrro ror orrrvoAoyr16 tAeyXo. 'Orov unopXouv
evSei[erg vro unorpond rqg v6oou yiveror Srepeuvqoq
pe ppoyXoor6nqoq ror unoAoyrorrrd ropoypoQio 06-
poro. Iro nloloro rou eAtyXou neprAopBdverqr, eni-
oqg, unoAoyrorrrrl ropoypoQio ovto r<orAiog, pErpqoq
5-r5po{uivSoAoo[eirori o(Eog (5-HIAA) oro oupo
24wpou ror oorrr<og EAeyXo5, orov unopXouv evSei(e rg

peroororrrqg v6oou.

AnoreAEoporo

Or 37 oo0eveig, pe r<oprrvoer5Eg ruv pp6yXurv, ono-
relouv to 2%o rwv 1770 qoe€vuJv p€ npurronoOei5 6-
yKoug rou nve0povo, nou 5royvc,.rorqKqv ro i5ro Xpovr-
16 5rdorqpo oro I.l-.I.N.A.

KAtvrxa euprlporo

To ouXvdrepo oupnrr.i.rporo Trou ovoQEp0qrov, xqrd
rrlv €rooyuryd rurv ooOevdrv qrov: BnXqS, orp6nruorl,
e;.rn0pero enero6Srq, ondXpepprl, Suonvorq, Otr.rporr-

16g novog. 'Evo5 oo0evqg nopouoio(e eronveuort16
oupryp6 ror pr6vo Evog qrov qouprrui1lorrrog (llivorog
2). H Xpovrrq 5rdprero ruv oupnrurporu-rv KUpoivorov
qno 1O npEp€S pEXpr ror 15 Xpovro. O ;reyoAtirepog o-

4NEYMON Teiyog 1o, T61tog 4og,

llivorog 1. KATANOMH KATA
TON 37 A:OENON
TON BPOI-XON.

I ovoudproE- I o0vtog 1 99 1

AEKAETIA HNIKIA:,
.ME KAPKINOEIAE:

llivoros 2. KYPIOTEPA :YMI-ITOMATA KATA THN
Et:At-ot-H.

ptOpog rclrv ooOevdlv nopouoio(€ oupnrdporo ono 3
pqveg pEXpr r<or 3 Xp6vro pre enirooq q npooOdrq vEurv

prrpo Xpovrro 5roorq;ro nprv rrlv e rooyrrryd oro Nooo-
ro;-reio. H r<Arvrr<d e(troorl rou Oti.rporo, Xu.lpig vo eivqr

evSe rrcrrrq yro rq vooo oroug 28 ooOeveig, rlrov no0o-
Aoyrrd pe ouXvdrepo e0pqpo prouorro0g n pn lrouor-
roug poyXouS orqv neproXd rrlg pAdpqg. Ie 1 7 oo0e-
veig npoqyou;rtvu-rg eiXe reOei 5roQoperrrd 5rdyvoorl
pe pdoq rq rArvrrq ror qrrrvoAoyrr<o eupqporo. H ou-
Xv6rep4 qrov q Quporiu-roq ror 11 BpoyXerrqoio (l-1ivo-

roS 3).

AxnvoAoyrxd eupqporo

H oxrrvoypoQlo 06poro qro noOotroyrrq oe 6Aeg rrg

neprnrtloerg errog on6 ;rio. To ouxvdr€po eipqpo d-
rov q oreAexrqoiq xor oroAou0o0oov q 5reJpuvoq ni-
Aqg, ri nurvu-ron Kor q oporoyevqg oriooq (t-livorog 4).
Ie 1O ono roug ooOeveig pe no0o,\oyrrq orrrvoypoQio
Oti.rporo Eyrve onAog ropoypoQr169 tAeyXog ror oe 6
ono ourorjg ovoyvcrrpiorqre ev5oppoyXr169 6yxog, nou
npoKoAouo€ rq Sroronr] rqg ouvEXerog rov pp6yXrrrv.

Or unoAornor 27 oo0eveig, oupneprAoppovopivou ou-
rou nou eiXe QuoroAoyrrd orrrvoypoQio Orlporo peAe-

HAtrieg Apr9ltoE oo9evdv

1-1 9 2

20-29 J

30-39 13

40-49 12

50-59 J

60-69 4

Zu StnrtiLl-toro Apr0ltdg oo9evtitv

B nxos 22 59,5To

Arponruor-1 14 37,Bok

E;ln0p. enero65ro 12 32,4%

Andxpeuun B 21 ,60/o

AJonvoro 5 13 ,50/o

Oupor. ndvoE 4 10,8%

Iuprypdg 1 2,7%



[livorcog 3.

11 potlyo0 peveg Snyvtloet g Apt01t6g oo0evd.tv

Quporiuorl 5

Bpoyyerrooio 4

Flveupovio 3

BpoyXirrSo 2

Bpoyyrrd doOpo 1

I0v5popo pEoou AoBorJ 1

Bveupovr<q AoiuurEn 1
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rqOqrov p€ unoloytorrrq ropoypoQio. H e(Erooq qrov
no0oAoyrrrl yro dr\ou5 rous ooe€v€ig. Ie pio n€pinrut-
oq unrlpXov ev5ei(erg ouprpreroXrlg rurv A<peodEvu.rv
rqg oJororXqg nirAqg. Irq nepinrtooq rou ooO€vq p€

rqv opvqrrrrl orrrvoypoQio Otlporo pe ropE5 2 mm o-
voyvtl)piornK€ €v5oou^tKq ovdnru[q ;rroXurro0 6yrou
orov clpror€p6 r0pro Bp6VXo. Ie 4 ooOeveig nou eiXov
unoplqOei oe onl6 ro;roypo<prro E,\eyXo orolouOqoe
BpoVXoVpd<Dqpo Kor ro XqpoKrnprorrro e0pqpo nrov rl

errdvo Srorondg rrls crKlvooKtepqg ouoiog oro enineSo
rtg pAdprtg.

'AAAI eupqptora

O orporo,\oyr16g ror proXqpr169 EAeyXog 5ev ESooe
r5roirepo noOoAoyrrd eupdporo, nou 0o pnopo0oov
vo ouox€roOo0v pe rq vooo. Ie 8 neprnrdlo€tg eytv€
pErprloq rpo€yx€tpnrrrq rou 5-udpo(urv5oAo(eirot o-
(tog (5-HIAA) oro o0po 24drpou ror drov <fuoroAo-
yrr6. Kovtvo5 ooOevdg 5ev eiXe ouv5popo KcrpKtvo€t-
5o[r5 rord rq 5royvuroq.

B poyyooron xo eu p t1 paro

H BpoyXoor6rTnorl. o€ 12 ooOeveig, eyrve ;re ro eu00
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ppoyXooxonto Kot orous un6Aornoug pe ro rvoppoyXo-
ordnro. Iroug 36 ooOeveig unqpXe opor4 ev5oppoyXr-
rrl BIdBq, evtir q BpoyXoor6nqorl qrov opvqrrrd orqv
nepinruloq rou ne prQeplro0 roprrvoer5o0g nop6rr
npqypqronorrl0rlre ;re ro eJropnro ppoyXoordnro. E-
(oQurrrd po(o neprypdeqre oe 34 neprnrdroerg ror
5rr1Oqoq rou ppoyXrrod pAevvoy6vou o€ 2. Morpo-
oronrxd XopoKrrlprorrrd rqg evSoBpoylrrnS BAdFnS n-
rov q epu0p6rqro, 11 orrAnvdrqrq Kqr n or;roppoyrr4
5rdOeoq. H evr0noorl rou ppoyoor6nou qrov odtvu.r-
po oe 1 2 ooOevei5 nr0ov6 oStvurpo oe 22 r.q BpoVXo-
yevdg ropxlvog oe 2 (llivorog 5). Bronrrrd 5eiyporo

llivorog 5.

ndpOqrov oe 3O oo0eveig. H roroAoyrrq e[iroor; rurv
repoXr5itov iO<oe rq 6rdyvulorl rou KqpKtvoer5o0g oe
26 (noooord 87%). KurropoAoyrrd e{irooq rtov ppoy-

Xooronrrtlv 5erypdru.rv (BpoVXrrES errpioerg. trnAupo
qlqrrpog Kot p€roPpoyXooronrro nrieAo) tyrve oe d-
Aoug roug oo0eveig. To rurropoAoyrrd 5<iypoto oe 2
neprnttloerg ouvqyoporioov un€p rou KopKtvoerSoig.
evdl oe oAtreg 3 neprnrtboerg rpiOqrov unonro ytcr Ko-
rodOero. Arpoppoyio dvur rtlrv 1OO ml on6 rqv neproXq
rrlg pAdpqg nopouordorrlre perd rq ppoyXoor6nrloq
oe 3 ooOevei5. Ie Evov on6 ourorJg Xpe rdorqre vo yivet
orpdoroorl pe oxlvopoAiq Laser. H evrdnroq rou v€o-
nAooporog Qoiveror oro IXdpo 1.

Xet pou py xq ovn perdmorl

Irov npoeyXerpqrr16 €AeyXo unqpXov evSei(<r5 5rd-
Oqoqg ru.rv AepQo5ivurv rqg oriororXqS nuAnq oe tvov
ooOev4, evdr 5ev undpXov ev6ei(erg peroororrrrl5 vd-
oou orous 36. Iov Oeponelo erAoydg eeoppoorqre q

Xerpoupyrr[ enEppooq ;le oron6 rqv eupeio e{oipeoq
rou oyrou ror rq 5ror4pqoq, rord ro 6uvqr6, neprood-
r€pou uy€roJg nveupovrrou nopeyXupqros. To ei5og
rqg enfppooqg roOopior4x< pe pdoq rqv evrdnroq ror
r4v entrroon rou KcrpKrvoerSoug, roOti.rg Kor rtg qAr\or-

l-livorog 4

AxnvoAoyrrd euptlporo Apr9ltdE oo9evdv

AreAerrooio 19 51 ,40/o

Are[rpuvoq n0lqg '10 27,O%

f1 u rvuorl t) 16,2%

O;roroyev. orioorl
revrprrrl 2 8,1%

ne prqeprrrl 1 2,70/o

Apvqr. orrrvoypo<pio 1 2,7To

Iu pry;rog 1 2,7%

B poyyoo xonr xd eu p4pora Apr01t69 ao)evdtv

Mop<poloyio BAdBnE

34Mo(o

ArrtOqon BAev 2

Mq oporrl 1

Morpooronrrrl evruntr;or1

12A6fvopro

flrOovo o5tvu-rpo 22

BpoyXoyevrlg roprivog 2
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Err6vo 'l: Evr6nroq rou veon,\doporog, oJp<ptr-rvo pe rq Bpoy-

xooronrrrl ir0eoq (36 oo0eveig)
Ae(rdq nveriprovog (19) Aprorep6g nveripovog (17)

A. r0prog BpdvXoS (3) Ap. rtrprog Bp6VXoS (4)

Ardpeoog BpoVXoS (6) 'Avo AoBoiog Bp6vXoS (3)
'Avtr.r Aopoioq Bp6vXoS (2) Avrdv orElog dvo loBoi (1)

MEooE ,\oBoio6 Bp6yxoS (3) Bp6yyoE r4E yz\tr-rooi5oE (1)

Kdro lopoiog Pp6Vxos (4) Kdru.r AoBoiog BpdyXoq (6)

Tprlporrrdg BpdyxoS (RBg) (1 ) Tpqporrxoi (1B9, LBIOl (2)

riroerg rou nveupovtrou nopeyX0poroS. flveupoverro-
pq rpiOqre ovoyroio oe 12, AoBerropd 24 rot ppoy-

Xoropq-BpoylonAoorrrd oe tvqv oo0evrl nou eiXe pt-

rp6 prroXurro ropxrvoersEg. To reAeurqio our6 eiye 5rd-

perpo 0,5 cm Kqt evroni(orov orov r0pro pp6yXo rou

oprorepou nveripovo oe on6orooq 2 cm qno rqv r0-
pro rponrSo. Aev noporqpdOqre Odvorog q oqpovrrrd

U€r€vx€rpnlKd enrnAorrl. To eiSog rqg enfpBooqs n€-

prypdQeror oro lXrlpo 2.

Err6vo 2: Ei511 Xeproupyrr6v enepBdoecuv

FlveupoverropEs (1 2) (9 oprorepd, 3 6eEtd)

AoBerropEg 24 (oprorepdg dvu IoBdg (4), oprorep6g rdro AoBdS

(4), 6eEroS dvt-r AoBog (2). 6e6roS xort^-r AoB6g (5), pEooS rot rorul
AoBoq (9).

B poyXoropq-BpoyyonAoorrrrl ('l )

nNEYMON Teiyog 1o, T1trLog 4o9, lovoudprog-loivtog 1991

[1 o)oAoyoovarop t xd eu Pq Poro

To veonloopo rouronor[0qK€ p€ rqv rorotroylrq elE-

rooq Kqr orrg 37 neplnrtiroerS. Or 31 qrov runtr6 re-

vrprr6 xoprrvoetsEg pe ev5oppoyXrrd ovdnru(q. evtit

oe 5Jo neprnrttoetg runtrou roprrvoer5o0g unqpXe 5td-

0r1oq rou Bp6VXou Kol rou nveupovtrou nopeyXipo-
rog. Ie dleg rrg noponovt.r neplnrti.roerS q ppoyXooro-

nrrfl errdvo eiXe neprypo<pei oov e[u-rQurrrq po(o rot

npdyporr ro vednAoopq ovonrJooorov rord pdrog

ru-rv peydAu.rv BpdVXtrtv ror npoEpor\e ptoo orov ouA6

rouS. 'Evo roprtvoelSE5 qrov runr16 ne pr<pepr16 rot o-

vqnr0ooorov oro nopEyXupo. Ie 3 oo0eveig 6royvtir-

orqre oruno roprrvoer5ig pe 5rrl0qoq rou Bp6ylou rot

rou nopeyX0tlorog. Iroug 50o on6 ouro0g n BpoYXo-

oronrr4 etr6vo eiXe neprypoQei oov 5rq0qor1 rou
pAevvoyovou Kot orrlv roroAoyrrd e(Eroorl ro vednAq-

opo etrrQovi(orov oov 5rdXurq 5rrl0qrrrq pd(o, q onoio

enerreivorov rord pdOog pEoo oroug unoreipevoug
ppoyXrro0g ror neprBpoyXrroug roro05' Irov rpiro q

ppoyXooronrrd err6vo eiXe neprypoQei oov e(r-,-rQurrrd

po(o ror q ovonrulq flrov rupitr.rg evSoppoyXrrd. To

neproo6re po roprrvoe r5[ eiXov Srdperpo 2-4 cm p€ o-

rpoio ;reyE0n O.5-6 cm. Tprovrontvre veonAdoporo

eiyov epQovrorl Aeio ror noAundr5rl, ouorooq orlqpo-
eAoorrrq d un6orAqprl ror Xpold Aeurtr.rnfl [ Ieurd-
<porq. Merooroo<rg orous n€plpppoyXrroug AeprQo5t-

veg eiyov 6ti.roer Evq ond rq 5uo runrrq roprrvoerSq

nou eiXe 5r110doer ro pp6yXo ror ro nopiyXu;ro xor 5uo

oruno roprrvoer5q. Tq 5uo reAeurqio eiXov Stloer pe-

roordoetg Kor orous AepQo5Eve5 rrlg nur\r15.

H roroAoyrrq errovo orrg 33 neprnrtloetg qrov Xo-
porrqprorrrq runtrou roprtvoer5oug ror 6ev ilopou-
oio(e 5royvtrtorrro npoplqproro. Tq veonAooporKd
rrlrropo qrov opor6popqo p€ Aenro rorrr65e5 npu-rro-

nAootrro ror unoorpdyyuAo revrprro nupdvo. To rJr-
ropo ouro oXqporl(ov ou;rnoyeig opyovoer5eiS o0poi-
o€rs nou SroXutpi(ovrov qn6 AenrEg Aopi5eg oYY€lo-

Bpr0otig rorou. To neprQeprr6 roprrvo<r5i5 epQdvt(e

oe oprerig 0ioerg orporropopQo rurropo, rou clvo-

nruooovrov 6roXuro oe oAAeg OEoel5 6pur5 undpXov

oporoxpult-rortrd unoorpoyyuAo rurropo. Or prr6oet5

oe oAq ro runtro roprcvoe l5d drov onovreg (Elrovq 3).

To oruno r<oprrvoerSq onoreAorJvrov ono r0rropo
nou Sqproupyouoov ou;rnoyeig oOpoioerg rot poSoer-

5eiS n ou-rAnviSerg oXrlprorropouS. To veonAooporrro
ourd rurropo eprQovr(ov ou(q;rivq rurroprrq Kol ilu-
pqvrrd noAupopQio, unoxpurUqrrro0g nupdveg Kol qp-

rero ouXvEg prrt-roerg (Errovo 4). IrlS neptnrtiroelg nou

oQopouoov ro drunq xopr<rvoer5r1, roOdrg rol oe 3 ne-

prnrti.roerg runtrti.rv, errog ono rq Xpdroq orporo[uAi-
vqq-qooivqg Xperoorqre enrpeBoiuroq pe er5rrEg roro-

Xq;rrreg rot ovoooioroXqprrEg Xpti.roerg (evoAooq, Xptrt-
poypovivrl, veupoiviSro) Ylo rnv enrpeBoitloq rrlg 6td-
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Err6vq 3: Tunrrd roprrvoer5tg ;re o;roroprop<pio rov rurropu.rv.
Mey. X 40.

vvurong Kot rrl StqQopo5tdvvuot'l qn6 ro l.ilKpoKUrrq-
prKo KqpKivuJpo. :rnv n€pinruron rou r€pto€ptKo0
KopKrvo€t5ois I StoQopo5rdyvuroq Eyrve on6 o5€vo-
KOpKivoruo.

llopoxoAoi0qoq

TprovroS0o oo0€v€ig nopoKoAoueoJvror ptXpr oq-
t-r€pcr Kot 5ev €Xouv oupTrrdll_torcr ono rq v6oo rou5. Ie
tvov ooOevq nou €iX€ unopAq0ei o€ lop€Kropn opr-
or€pou dvru Aopou 5uo Xpovro perd XperdorrlK€ rrv€u-
poverropq, Aoytu ronrrqS unorponrlS. 'Evos ono rous
5uo qoOeveig, nou eiXov SrqOqoq BpdVXou Kqr nop€y-
Xiporog ono runrr<o KclpKtvo€t5iS nopoKoAoue€irot €ni
7 Xp6vro ror 5ev nopouoro(er oqpeio unorpond5. Enl-
Bioorl dvo rtuv 15 Xp6vtrtv EXer 5ronrorulOei oe 4, qvu)
rov 10 Xpovulv o€ 1 7 Kor qvul ruJv 5 Xpovtrlv oe 24 o-
o0eveig.

llivre ooOeveig one Biuloov. 'Evog oneBiooe o€ rlAr-
r<io 76 Xpovtrtv, 15 Xpdvro ;-rero rrlv enttrrpooq, ono
oyyeror<o eyrecpoArr<o ene rodSro Kot ornv reAe uroio e(i-

Errovo 4: 'Aruno roprrvoer6tg U€ Xploon Arporo(uliv4g_Hooi_
vqg. Mey. X 10.

rooq 5ev eiye tvder{q unorponqg. Or dAAor 4 onepic,t-
oov o€ Xpovrr6 Sroorqpo 1-5 Xpovu.rv Aoyur perooro-
rrrqg v6oou rqr 2 qn6 quro05 ovdnru[ov oJvdpopo
KopKrvo€r5ou5. 'OAor eilov unoplqOei oe nv€upov€-
rroprl. To Xoporrqprorrrd rutv 4 qo0ev6v, nou onepi-
uroov, <foivovrot orov [llvorq 6.

Iu(4r11oq

To BpoyXrrd roprrvoer5ig eivor ivo ondvto ox€nKd
v€onAoopo, nou nqpouoro(eror p€ rnv i5ro ouXvorqro
orq 5io Q0Ao ov Kqt o€ p€ptKt5 peAtreg eoiveror vo
unepeXer ro yuvorreio euAo r5ir,ug oro roprrvoer5Eg
nepr<peprrou runou't''n. Epeovi(eror ouvq0ul5 orqv rE-
roprq 5eroerio, EXouv d;rog ovoeep0ei ror orpoieg
neprnrti.roe rg qArriog 3 rqr 78 Xpovurv. Indvrq ro ouvo-
vrdpe orq poJpn euln'o. H ovotroyio rurv KcrpKrvo€r-
5ti.rv, oro o0volo ruJV flpu]ronoOdrv 6yru_rv oro Nooo-
ropeio prog, qrov 2% pe pwpil unepoXrl rcr_rv ov5pti.rv. H

llivoros 6. XAPAKTHPI:TIKA 4 A:OENON l-lOY AnEB|O:AN, AO|-O TH: NO:OY.

A,/A loroAoytxq
ro{tvo1t4ot1

Eyyetpqnxd euprlporo Ynorpontl 5-HIAA Xpdvog
unorponrlg

XpdvoE
9ovdrou

At104o4 Bpdyxwv
rot nopeyy}ltorog

Zupperoytl
AepQoSEvuv

1 OTUNO + neprppoyXrroi, nuloior nnop 1 8 pnv. 1xp

2. oruno + neprppoyXrroi. nulqior rlnop 1O prlv. 1xp

J. OTUilO + (-) peooO., oord 3,5 xp. 5xp

4. TUTIKO + neprppoyyrroi nnop t 2 xp. 4 xp.

* 'Eyrve orrrvopoAio preooOtlporiou ;.rerd rrlv enEppoorl.
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pEoq qArrio ilrov 44 Xp6vro orou5 ov5peg ror 37 orrg

vuvoiK€S. Tprdvro ooOevei5 (81%) qrqv roruu rov 40
Xpdvtrrv. Koro rorpo0g EXouv 5roruncu0ei nor\r\tg Oeur-

pieg oXerrrd p€ rnv oyroyEveorl rou Kqr rq ouyy€vero
rou U€ ro prKpoKurroprrd ropxivopo. H enrrportore-
pr1 Oeurpio eivor rou Pearse, q onoio unoorqpi(er drr
ro pqrprro r0rropo ruJV KopKrvoer5tirv ror yevrrd rurv
Apudomas npofpXovror ono veupoev5orprvrrd npo-
ypopporro;rivo r0rropo rqg enrpAdorqg, ro onoio pe-

rovdoreuoqv oro ev565eppo nprv 5qproupyqOei q

veuprrd orpoAoQio ror ro nopdyrrlyd rqg. Iqtrrepo eivot
nopoSerro orr, rq roprrvoerSq npoEpXovror qno rq
r0rropo Kultschitzky, ro onoio Xopq orqv rrovorqrd
rous vcr ovdyouv dAoro opyipou Kor orqv nopouoio
v€upo€KKprrrrtlv rorritrrv oro nptrlrdnAoopd roug E-

Xouv evroXOei oro neprQepr16 rpdpo rou ouorrlporog
APUD (Amine Precursor Uptake and Decarboxyla-
tion). 'Eror rq roprrvoe r5r1 rorordlOqxov oro qnou-
vrdrporo (apudomas)21'22'23. ltq noAAo xpovro Oetrrpo0-
vrov unor0nos rou ppoyXrro0 o5evtlporog. O 6pog o-
5tvt.-rpo ruv Bp6yXu.rv nou enrrpdrrlo€ yrq nor\Atg 6e-
roerieg Kcu Xpnorponoreiror oropq ror orlpepo nepr-
Aoppdver ro KopKrvo€r5n (89%). ro rulrv5pdrporo (o-
SevoerSq xuorrro roprrvtirporo 8%) roug plevvoenr-
5eppoer5eig oyroug l2%) rq roug prrrorjg oyroug ne-
pinou ro 10/24'25. H e(EAr(n rou KqpKrvoer5o0g eivor
porpoXp6vro ror EXouv neprypoQei neprnrdroerg ouvi-
nqpqrls rou [.r€ dAAo voodporo'u'" .

Me pooq poKpooKo[rKd ror roroloyrrd eupdporo
5orpivovror oe runrrd ror oruno. To druno KqpKrvo€l-

5d nou rord 5rdqopoug €p€uvrlrEg <pOdvouv o€ rooo-
oro 10% neprypd<pqrov yro npdlrq Qopd on6 rov En-
gelbreth-Holm ro 1944 rqr rorordXrqrov oe Xctrprorq
ovr6rqro on6 rov Arrigoni ro 197228.'Ooov o<popo

orq 5rdrproq pero{i runrrori roprrvoerSoig Kor tlr-
KpoKurrcrprKoi roprrvdrporos To roroAoyrKd rprrrlpro
eivor enoprfl. IoBopo npoBAqpo 6roQoprrdg Srdyvt-r-

ong nqpouord(eror orqv nepinrooq orunou KopKrvo-
.,29

€roous
H oupnru.rporoloyio rulv KopKrvo€r5drv e(oproror o-

p€oq ono rrlv evrdnrod rous K€vrprKq 11 nepr<peprrd xor

rq proAoyrrd rous ouUr€prQopo. To rArvrxo eupqporo
pnopei vo eivor Aiyo ror vo epQovi(ovrqr onopqdrKd. H

revrprrd evronroq eivor ouXvorepn (90%) rqr rdre ro
oupnrdrporo 

-BrlXqS, 5uonvorq. qrpoflruon- €ivqr
npdrrpo ror Oopuptir5qto. To oupnrtrrporo o<peiAovror

orq peprrd d oArrq onoQpo(q rou ppdyXou on6 rqv o-
vonru[q rou 6yrou Kor ornv oyyeroppiOero rou. H orpo-
nruon ouvdOu-rg eivor peydAq opXi(er or<pviSro Kor oro-

3't -;roro on6ropq"'. Tq neprQeprrd roprrvoerSrl eivqr 5u-
vqr6v vq eivor povrlpq q noAAonAd, ouvd0rl-rg onorqA0-
ilrovrqr ruXoio ror tXouv eAdXroro d ro06Aou rfuvrrd
eupqporo. H SroQoprrd 5rdyvruorl rtuv neprQeprrdlv
roprrvoerSti.rv neprAoprpover ro oSevoroprivurrpo, oAAo
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p€o€yxupcrrov€vR n veupoyevq veonAooporo, roOdrg
Kor ro tumorlets. Tq releurolo elvor ouvdotr-rs €vrollr-
optvq unepnAooio orporrd;.ropQtov rurropu.rv, nou
ouvoSeriouv ro n€prQ€prKo roprrvoer5rl d eivol prrpo
ouroreAq roprrvoerSd veonAdoproro32 33'34. Tq rArvrKo
pog euprlporo, oupQtltvouv qnoluro pe ourd nou o-
vo<ptpovror oe peydAeg Sqpooreup€ve5 oerpE5. Evdro-

Qipov eivqt ro yeyovdg 6rr, oe 17 neprnrdroerg eiXe re-
Oei npoqyo0pevo dr\Aq 5rdyvr.r.roq, ouvqOulg Quporicr-r-
oq d ppoyXeKrooio. H rlnrdrqro ror q Xpovrornrq ruJV

ouprnrcupdru.rv nou o€ 3 ooOeveig qrov novur on6 10

Xpdvro e[rlyoriv rrlv unoqlio Vrq unorponro(ouoeg Aor-
pdr(erg rou qvqnv€uorrro[3u'36.

Ev5orprvrrig 5roropoXEg onovro nopouoro(ovror Kor

ouvdOurg ouv5ud(ovror pe perooroo€rS oro qnop, nou
eivor ouXv6r€p€S oro druno roprrvoer5q. Er<rog ond ro
otiv6popo roprrvoer5ous, nou n epQdvrorl rou 6ev u-
neppoiver to 1-2o/o €Xer neprypoQei oiv5po;ro Cush-
ing, ouv6popo Zollinger-Ellison. or<potrreyoAio er5r1-
Adloerg noAuevSorprvrrqg o5evu-rporulorlg ror dr\r\eg
SroropoX€5 nou pnopei vo ouv5uqqOo0v ;.re KqpKrvo-

er5d nou EXouv e;rBpuoAoyrrq npoEAeuoq ro npoo0ro E-

vr€po. Or er5qAdroerg ourig oQeiAovror orqv irrproq
ouoruJV, oncug 5-u5po(urpunropivq. ppo5urrvivq,
npooroy,\ov5iveg, rolorrovivrl, KoprKorporivq, pop-
peoivq, ou.,pcrroorooivrl ror dr\r\eg. Or ouoi€S ourtg ro-
roorpfqovror o€ onpcrvrrro Bo0p6 on6 lS oprvoo(er-
5ooerg rou nveJpovo Kcn Vr 

' ouro q neprypoQq ev6o-
rprvrrdrv 5roropoyrilv eivqr ondvro orqv nepinrtloq
roprrvoer5oug rtrrv pp6yXrrrv. Inovreg eivor enioqg or

erSqAti.roe rg qno rrlv rop5rd, A6yur unevSorop6rorrlg i-
vuorf s ror prrrdrv pAopdv rcuv por\pi5ulv37'3a'3e'4o'41'42.

Iroug ooOeveig pog ouvSpopo roprrvoer6oJs nqpou-
ordorqre oe 2 neprnrdro€r5 nou nopouoiooov ou[qpE-
vo 5-HIAA ror peroordo€rg oro qnop (l-livorog 6).

To ouXvorepo orrrvoAoyrrd eJpqpo drov q oreAe-
rrqoiq (51%) r<qr n oKrvoypoqio drov opvqrrrd orqv
nepinrooq rou prrpou ;rroXorou roprrvoerSoug. Yno-
oqpoivovror, q Suvor6rqro rqg onAqg ropoypoQiog
orqv ovd6er{q revrprrti.rv pr\optirv rqr ro nleoverrflpo-
rd r4g, ui5 npos rqv unoAoyrorrrrl ropoypoQio, orqv
o(roAoyqoq pAoBtirv rurv revrprrdrv pp6yXtrrv. H uno-
Aoyrorrrd ro;.roypoQio nopouoiooe p11 er5rrd eup4po-
ro Kcn crvoyvdrproe odEveg peyiOoug dvur ru.rv 2 cm oe
pio ond rrg 5Jo neprrnti.roerg nou BpEOqrov oSEveg

orqv entppooqa3.
H 5royvu-roq Eyrve npoeyXerprlrrrd oe ppoyXooronr16

pronrrr<o 5eiypo oe uqqAd nooooro {87%l rq n er<ri-

pqon rq5 BpoyXooxonrrdg errdvog 4rov ooorq o€ no-
ooor6 94%. Kq or5 6 n€prnrdloe rg, nou 5ev ndpOrlre

Broqlio, A6yur rou rrv50vou rng qrpoppqyiog, 11 evru-
ntuoq roro rq BpoyXooronqoq drov 6rr, npdrerror ne-
pi o5evti.rporog. H uqlqAq Sroyvcr,rorrrq o{io rq5 Bpoy-
Xoordnqoqg. orrl ;reAErq pqg, oupOuJVei pe dAr\eg per\t-
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r€S Kot e[qyeiror qnd rrl ouvdoq K€vrptKrl €vrontorl rou
KqpKrvo€rSoJso''u. To yeyovog drr unfpxe duvor6rrlro
ppoyXoordnqons p€ ro eu00 BpoyXoordnro, nAripoug
0oporoXerpoupvKqs rdAuqrqg ror 0eponeurrrdrv Xerpr-
olrtilv pe orrrvopolio Laser pog entrpe qe vo enrXe lpq-
oou1l€ ;reydlo opr0p6 proprdrv, nopd rrlv op0r1 po-
rpooronrr<d erriprqoq rqg pAoBqg. Or 3 neprnrtiroerg, 6-
nou nopqrrlprlOqre oqpovrrrq orpoppoyio, evroXuouv
rrlv onoq.rq rou rrv5uvou rrls otttoppoyiog, rord rq
Broq-,ioa'30. H r<urropoAoyrrq e(Erooq rtrrv nruEAtrrv rqr
rtov BpoyXooronrrti.rv Seryporurv, orqv nAerovdrqrd
roug, drov opvqrrrd rqr our6 oeeileror oeevdg oro d-
rr ro veonloopro r<ol0nreror qnd euoroAoyr16 Bpoyxr-
r<d enrOrlAro, lS n€ptoo6repeg qop€g, ror oeertpou
oro 611 6ev ono<poArSiveror euroAo. I-'lpdoqoreg p<Ai-
reg ovoQtpovrcn orrl 5uvororqro rurropoAoyrrdg dro-
VVuronS rcov neprcpeprrclv roprvoerddrv pe Adqq 6eiy-
;roro5 5ro peAovqg 5roOcuporrrdao'o5.

'Ooov oQopd orq Oeponeurrrq ovrrperdrnrorl npo-
reiverqr 11 tyrorpq ror pr(rrd e{oipeorl rou oyrou. Ao-
perropI q nveuproverro;rq erreAeirqr orov unopXer u-
noqio enfrroorlg rrlS v6oou orov nopoK€ipevo ro16, d
5rrl0qoq rov AepQo5Evu.rv q orov enqverArlppEveg Aor-

UtlEerS tXouv nporoAioel or\Aordro€tS rou rv€upovtKorl
nopeyxuporosls'3o'46'47'48. Ie neprnrtlo€rs Trou rl x€r-
poupyrrd oQoipeoq eivor q5Jvorq r6re yiveror evdo-
ouArrd o<poipeoq ;re Laser, rpuoOeponeio q 0eppo-
Kqurlpiqorl4e'uo. :rrg neprnrtloerg ;ro5 q ouxv6repq
Xerpoupyrrrl entppooq qrov 11 AoBerroprrl (65%) oro-
Aou0oJoe q nv€upov€Krotti(32%), oe pio nepinru.roq E-

yrve ppoyXoropd-ppoyXonloorrrd, evd oe rovtvov q-
no rou5 ooOeveig ;rog 5ev iyrve rpqporerro;rq.

H np6yvrlroq ru-rv qoOevdJv p€ KctpKrvoer5t5 rcrrv

BpdVXutv eivor ro,\[ rqr ro 90% ond ouroug nou crvl-
perrr.rni(ovror Xerpoupyrrd uneppoiver oe enrpiur_roq rr;v
nevrqerio. 'Evo peydAo noooor6 on6 ouro0g e{oro-
Aou0ei vo ptver qoupnrtrtpqrrrd rqr perd Srjo Seroe-
rieg. l-1pdoqoro S4poorei0qrov epyooieg nou <nrpe-
porti.rvouv enrpiu.roq dvr.r-r rov 3O Xpdvova'48. Or droqo-
perrrfg errrpqoerg, oXelpd p€ rrlv rorod0erd rous o-
<peilovror nr0ovov orqv evSeX6pevq SuoroAlo Sroeo-
prr4g Srdyvurong rou roprrvoerSoug on6 oAAouE ro-
roqO€orepoug 6yroug rou ppoyXrroi dEv6pou51'52.
Irlpovrrr4 o(io oqpepo orqv ovoyvtirproq evdg roprr-
voer5oJg EXer onoxrdoer q ovoooioroXqprrrl rord6er(q
opropEvcrrv oppovdrv ror ouortirv nou oXeri(ovrot tt€ rrl
o[rvOeoq oprvtirv. Avoooiorolqprrd undpXer Oerrr6rq-
ro yro K€porivq, oeporoviyn, lygldon, Xptapoypovivq,
veupoiviSro ror Leu-77'e'10'11'53'54 55. Irrg neprnrtloe rg

rurv runrrtlv revrprrtlv roprrvoer5tlv Xulpig prerooro-
o€rS orous lepQo6tveg q 5e roerq5 enlpitr-roq nAqord(e r

ro'lOO%. To runrr6 roprrvoerSEg o€ ivo noooord 5%
peOiororor oroug AepeoSEveg rqg nJAqg ror rdre q e-
nrpiu-roq nAqord(er ro 9O% rqv nptlrq n<vroeriol8,1e.
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To nepr<peprrd roprrvoer6[ on6 orporropop<fo r0r-
ropo EXouv evrov6repq peroororrrrl 5rd0eoq on6 ro
revrprro ror qno ro tumorlets56. Avoqipovror n€pr-
nrtloerg runrrtlv roprrvoer5tilv nou ovtnru{ov ;rero-
orooerg pero 6[ro 6eroerieg. Or ;reroordoerg evroni(o-
vror rupicr-rg oroug Aeptpo5tveg, oro qnop, oro ooro -noAIfE QopiS eivor ooreopAoorrrEg- oro enrve<ppi5ro,
oro vurrroio pueld ror oe dAAq opyovo, 6ntrlg rov o-
QOoAprro r6yXo, ro Xoproer5d, rqv un6quorl Kot rl
poA0orI uneptiro3''38'u' ue'ue. Aropn Kor crv ovonru-
XOouv peroordoerE q enrpiuloq eivor peydAq 5e5opi-
vou 6rr ourtg e(eAiooovror Bpqdtt.rlS,6nog ror n npo-
ronoOdg eorio6o'61. Irrlv nepinroorl rt,tv drunurv rop-
rrvoer5drv iXer rerpqplur0ei ou{qpEvq preroororrrd du-
vor6rqro ror ;ltrpdrepq enrpir.uorl. Meroordoerg oro d-
runo ep<povi(ovror nepinou o€ ivo noooor6 7Oo/o, evw
onoBrdrvouv 30% rqv npdrq nevroerio. Avoetpovror
onopoKpuoptveg peroordoerg ono druno xoprrvoer5ig
ror prerd noptAeuoq 15 xpdvrrrv2s'28'62. ' Exer nporoOei
yro rS qnorrrtg peroordoerg err\errr169 epBoAroopog
rqg qnorrrqg oprqpiog ror ovrrperdntoq ru.)v rfuvrrtlv
ouvdpopurv pe roprr(6vq, o-o5pevepyrroJg ovooro-
Aeig, pe0uoepyi5q, runpoenroSivn, ourporoororivq,
K€rovo€pivrl ror oAleg ouol€S nou ppiorovror ordpq
o€ n€rpoporl16 enine5o. [1p6oeoro EXer 5orrpoorei
Xqpero0eponeio ror orrrvoOeponeio pe rrovonorrlrrrd
onoreAEoporo ror e(erd(eror q 5uvor6r4ro Xp4olpo-
noiqorlg rvrepQep6vqg ror rvrepleurivqg. To yeyovdg 6-
rr, or nopondvut 0eponeurrroi Xerproproi, tXouv Xprlot-
ponorq0ei oe Aiyoug ooOev<ig, roOrorq 5JoroAq rrlv o-
IroAoyqoq rurv onorereopdrurv'u'63'u4'65'66'67. Ir4 per\t-
rn po5 ror or 3 ooOeveig pe druno roprrvoerSEg onepi-
uroov. Or 2, sno ourou5, pe 5rq0qor1 rou nopeyXipo-
ros Kqr rcuv nuAoiu;v Aep<po6tvcr-rv onepiuroov oe ivq
Xp6vo, evd"r o ooOevflg, orov onoio 5€v 5ronrortl0rlrov
peroorooerg, rord rq Xerpoupyrrd entppoo4, onepitrroe
perd on6 ntvre Xp6vro. An6 roug ooe€v€ig p€ ro runt-
K6 KopKrvo€t6€9 pdvo tvog iXe r onoprdroer ;rerd rEooe-
po Xp6vro, evdl or un6Aornor noporoAou0oivrqr rot
5ev ep<povi(ouv evSei{er5 unorpondg rqg v6oou. Irov
ooOevq nou on<pirlroe, rord rqv enippooq BpE0nxe
Srq0qpEvo ro nopEyXupq Kqr or r€prppoyxrRoi A<peo5i-
ve5. H enrBir-r.ror1 ru.rv oooevdv rqg pe,\Erqs pos outr-
Qovei pe ourdv nou ovoeEperor orrl prpAroypoeio ror
enrpepordveror q oXerrro roAq npdyvr.rlon ruv ooe€-
vdrv pe runrrd roprrvoer5tg TTou X€tpoupyouvror oe o-
vriOeoq p€ rous ooOeveig p€ druno roprrvoerdEg2s,6s.

H Suvqrrrd rorodOero rcttv KopKtvoer6tlv ouoXeri(e-
ror odpepo pe olloug nopdyovr<g. Me ovoooioroXrl-
prr€5 peAireg EXer Bpe0ei drr roprrvoerSrl nou divouv
Oerrorqro yto ro roprrvoepppuird ovrrydvo ouvo-
5eriovrqr pe enrOerrr6r€pl ouUn€pteopd nou ersqAtir-
v€rcu p€ peyoA[rrepq peroororrr6rrlro orous Aep<po5i-
veg. [1p6o<poreg pe,\ireg rovi(ouv rqv o{io eeoppoyqg
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n15 Kurropop€rpios porls oov npoyvulolK6 5eirrq yro
rr1 proAoyrrq oupn€prOopo rou roprrvoer5ougt''3t'u''6e.

Iupnepooporrrd, orq pe,\Erq pog, nqpqrqpoJpe orr,
q oXEoq rou KopKrvoer5oug, ur5 npos roug dr\Aoug
npu-rronoOei5 oyroug rou nve0povo €ivqr 2Yo. H evt6-
nrod rou drov xoro rJpro A6yo revrprrd xol q ovoAo-
yio rc,-rv orunurv roprrvoer5tirv flrov 8%. H ppoyXoro-
nrxd errovo Kor ro pronrrro 6eiypo npooovqrdAroqv
o@ord rq 5royvu.rorrrq ;rog oriqrq. H Xerpoupyrr4 0e-
poneio nou e<popproorqre qrov rupirrlg Aoperropd ror
q rArvrr[ nopeio yro rrlv nleroqq<[io rcuv ooOevtlv pe

runr16 roprrvoerSig drov yevrrd roAd, oe ovriOeorl pe

roug ooOevcig pe druno roprrvoer5ig nou onepicrroov
Kor or rp€r5 rqv npdrrq nevroeriq.
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Bronchial
37 cases
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carcinoid: Diagnosis and follow up in

M, ANGELIDOU, C. MELISSINOS, S. LEGAKI, A.
KARAGIANNIDIS, F. APOSTOLOPOULOU

KIROUDI-VOULGARI, K. KATIS,

SUMMARY
ln this study 37 patients with bronchial carcinoid, diagnosed between 1976 and 1991

at the Sismanoglion General Hospital, are described. Diagnosis was based on histological
examination of removed surgical specimens. The follow up range was 1-15 years. The
most frequent symptom at admission was coughing (22 patients, 59%) and the most
common radiological picture was atelectasy (19 patient, Sl%). At bronchoscopy the
lesion was described as a mass in 34 patients (92%l and the bronchoscopic impression
was that of adenoma in 12 patients (32%) or possible adenoma in 22 patients (59%).
Biopsy was taken in 3O patients and it was diagnostic in 26 (87%1. Bleeding, more than
1OO ml of blood, appeared in 3 patients. Pneumonectomy was judged as neccesary in 12
patients (32%1, lobectomy in 24 patients (65%) and bronchotomy-bronchoplasty in one
patient' Four patients died from metastatic disease 1-5 years after the diagnosis was
established and 2 of these patients suffered from carcinoid syndrome. Seventeen
patients survived for more than 1O years.

PNEUMON (199111:41-48

lntroduction

Bronchial carcinoid is a neoplasm with a distinct
clinical picture which has frequently been covered
in the international literature because of its uni-
queness in histogenesis and bacteriological beha-
viorl. First of all Muller in 1882 described bronchial
carcinoid in material taken at autopsy. ln 1987
Hamper distinguished carcinoids from cylindromas,
whereas for many years both of these tumors where
believed to be bronchial adenoma subtypes. ln 1967
the WHO described carcinoids as a distinct entity in
the classification of lung neoplasms''t'o. Carcinoids
consist of 1.2o/o of lung tumors and 8-1Oo/o oI
resectable tumors5'6. lt is identified with characte-

2nd Department of Pneumonology,
Hospital.

ristic morphological findings at common or electro-
nic microscopy and recently immunohistochemistry
has been particularly usefulT-11. Factors related to
carcinoid prognosis are histological differentiation
(typical or atypical appearance), its infiltration to
surrounding tissues, the presence of metastases, its
location (central or peripheral) and finally its size12-

'0. ln the studies published to date, there is much
discussion concerning the significance of broncho-
scopy in its diagnosis and biological behaviorl5-17) ln
this study we have described our experience in
diagnosing and managing a significant number of
patients with bronchial carcinoid.

Material and Methods

We studied 37 patients with bronchial carcinoid
Sismanoglion General
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diagnosed between 1976 and 1991 at our hospital.
Twenty were men and 17 women with a mean age
of 41 years (range 16-66). Table 1 shows some
demographic data of these patients. The diagnosis
was established by histological examination of
surgically removed material. At common microsco-
py, H and E stain, the morphological characteristics
were recognised. Clinical findings, radiological find-
ings and bronchoscopy pictures, the kind of opera-
tion and histological findings were stored according
to the protocol, from the day of diagnosis until the
present or the day of death. All patients had a six
monthly clinical and radiological follow up for the
first 3 years and thereafter once every year. When
there was suspicion of relapse the patients had
bronchoscopy and CT scan and when there were
indications of metastatic disease the patients had
CT scan, measurement of 5-HIAA in 24 hour urine
collection and also bone check.

Table 1. AGE DISTRIBUTION (DECADES) OF 37
PATIENTS WITH BRONCHIAL CARCINOID.

Ages No of patients

1-19 2

20-29 3

30-39 13

40-49 12

50-59 3

60-69 4

Results

The 37 patients studied constitute 2% of 1770
patients with primary lung tumors who were
diagnosed over the same period in our hospital.

Clinical Findings

The most common symptoms at admission were:
coughing, haemoptesis, episodes of fever, sputum
production, dyspnia and thoracic pain. One patient
was dsymptomatic (Table 2]l. The duration of
symptoms varied from 1O days to 15 years. The
majority of patients had symptoms from 3 months to
3 years with exacerbation of old or new symptoms
prior to admission. Chest examination was patholo-
gical in 28/37 patients. ln 17 patients a different
diagnosis had been established prior to admission
according to clinical and radiological findings. The
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most common diagnosis in these patients was
tuberculosis and bronchectasY
(Table 3).

Radiological f inding

Chest X-ray was abnormal in all cases but one.
The most frequent finding was atelectasis and then
consolidation (Table 4). Ten of the patients with
abnormal chest X-ray had simple tomography and in
6 endobronchial tumor was recognised which
caused an interruption in the bronchial tree. The
remaining 27 patients, including the patient with

Table 4

Table 2. MAIN SYMPTOMS AT ADMISSION.

Symptoms No of patients

Coughing 22 59,5%

Haemoptesis 14 37,8%

Episodes of {ever 12 32,40/o

Sputum o 21 ,60/o

Dyspnia 5 13,5%

Chest pain 4 10,80/"

Wheezing 1 2,7Yo

Table 3

Previous diagnoses No of patients

T.B. 5

Bronchectasis 4

Pneumonia a

Bronchitis 2

Asthma 1

Middle lobe syndrome 1

Pulmonary infection 1

Radiological findings No of patients

Atelectasis 19 51 ,40k

Hilar enlargement 10 27,O%

Consolidation 6 16,20/o

Shadowing central 8,10k

peripheral 1 2,-770

Normal chest X-ray 1 2,7%
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normal chest X-ray, were studied with CT scan and
this examination was abnormal in all cases. ln one
case there were indications of lumph mode invol-
vement. ln the case of the patient with normal chest
X-ray, an endobronchial stalked carcinoid in the left
main bronchus was recognised. ln 4 patients who
had simple tomography bronchography was per-
formed and the main finding was obstruction at the
level of damage.

Other findings

Various blood tests gave no particular findings
which could be related to the disease. ln 8 cases we
measured 5-HIAA preoperatively in 24h urine
collection and this was found to be normal. No
patient had the carcinoid syndrome at the time of
diagnosis.

Bronchoscopy

Twelve patients had bronchoscopy with a straight
non-flexible bronchoscope whereas the rest were
examined with a flexible instrument. ln the group of
36 patients there was visible endobronchial damage,
whereas the examination was negative in the case
of peripheral carcinoid despite the fact that it was
performed with a flexible instrument. Polypoid mass
was described in 34 cases. The examiner's impres-
sion was that of adenoma in 12 patients. possible
adenoma in 22 patients and cancer in 2 patients.

Table 5.

Biopsy was taken in 30 patients and final diagnosis
was achieved in 26 patients (87yo). Cytology of
brushings and sputum was done in all patients. The
findings were compatible with the diagnosis in 2
cases, whereas 3 more cases were judged suspi-
cious for malignancy. Three patients had bleeding
after bronchoscopy (more than 100 ml of blood). ln
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one of these patients laser haemostasis was
necessary. Neoplasm location is shown in Fig. 1 .

Fig. 1: Localisation of neoplasm' according to bronchoscopy
in 36 patients.

Surgical management

During preoperative checking in one patient there
were indications of lymph node involvement, whe-
reas there were no indications of metastasis in 36
patients. Surgical management was the treatment
of choice, aiming at tumor removal and preservation
of as much pulmonary parenchyma as possile. The
kind of operation was decided according to tumor
location, its spreading as well as the degree of
damage of pulmonary parenchyma. Pneumonecto-
my was necessary in 12 patients, lobectomy in 24
patients and bronchotomy-bronchoplasty in 1 patient
who had a small stalked carcinoma. We did not have
any deaths or significant complications post-opera-
tively. The kind of operation is described in Fig. 2.

Histological f indings

Histology was positive in all 37 cases. ln 31 cases
there was a typical central carcinoid with endo-
bronchial spreading, whereas in 2 cases of typical
carcinoid there was infiltration of bronchus and
pulmonary parenchyma. Most carcinoids had a
diameter of 2-3 cm (range 2.5-6 cm). Thirty seven
neoplasms had a smooth and polypoid appearance,
whitish and white-brownish colour and hard, elastic
or semi-hard consistency. Regional lymph mode
involvement gave one typical and 2 atypical carci-
noids. The histological picture was typical of
carcinoid in 88 patients. Neoplastic cells were
similar with grainy protoplasm and nearly-round

?n-
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B ronch oscop i c f i nd i n g s No of patients

Type of damage

34Mass

Mucosal infiltration 2

lnvisible 1

Macroscopic diagnosis

12Adenoma

Possible adenoma 22

Bronchial carcinoma 2
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Fig. 2: Type of surgerY
12 Pneymonectomies (9 left, 3 right)

24 Lobectomies (according to numbers)

1 BronchotomY-bronchoPlastY

central nucleus. Mitoses were rare in all typical

carcinoids (Fig. 3). neoplasic cells in atypical

carcinoids had increased cell and nuclear poly-

morphy, pale nucleus and frequent mitoses (Fig' 4)'

ln all atypical cases and in addition in 3 typical

cases, apart from the H and E stain, histochemistry
and immunohistochemistry was needed to establish

diagnosis to differentiate from oat cell carcinoma' ln

the case of peripheral carcinoid, the differential
diagnosis was made from adenocarcinoma.

Follow up

Thirty two patients have been followed up to date

and show no symptoms of their disease' ln one

patient with upper left lobectomy pneumonectomy

was required 2 years later due to tumor recurrence'

One of the two patients who had both bronchial and

pulmonary infiltration has been followed up for 7

years without any signs of relapse. Four patients

survived for more than 15 years, 17 more than 1O

years and 24 more than 5 years. Five patients died, of

whom one died of a stroke 15 years after the
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operation without signs of relapse. The remaining 4

died 1-5 years after operation because of metastatic

disease and 2 of these patients developed the

carcinoid syndrome. Demographic data for these

patients are given in Table 6.

Discussion

Bronchial carcinoid is a relatively rare neoplasm'

aff ecting both sexes with the same f requency

although in some cases females are most affectedls-

''. The fourth decade is the most frequently affected

age although the range is very wide (3 and 78

ylars). It is extremety Lre in black people2o' ln our

hospital bronchial carcinoids represented 2o/o oI all

primary tumors with a slight preponderance of

males. Mean age was 44 years in men and 37 in
females. Thirty patients (81%) were less than 41

years of age. Some theories have appeared con-

cerning the oncogenesis of bronchocarcinoma and

its relationship to oat cell carcinoma' The strongest

theory is that of Pearse according to which the stem

cell of carcinoids and generally of apudomas come

from neuroendocrinically programmed cells of epi-

blasts, which migrated in the endogerm before the

creation of neural acrolophy and its produce' Today

it is accepted that carcinoids come from Kults-

chintsky cells, which, due to their ability to reduce

silver salts and the presence of neurosecretory

granules in their protoplasm, have been classified in

ihe peripheral section of the APUD (Amine Pre-

cursor Uptake and Decarboxylation) System and

therefore carcinoids were classified as apudomas"'
23. For many years bronchial carcinoids were

considered as bronchial adenoma' The term bron-

chial adenoma is still used today and includes

Fig. 3: Typical carcinoid with even cells L x 4O' Fig. 4: Atypical carcinoid (H and C x 40).
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* Mediastinal radiotherapy was given after surgery.

carcinoids (89%), cylindromata (8%), the mucal
epidermal tumors {2%l and mixed tumors (1o/of4'25.

The natural history of carcinoids is long and some
cases of coexistance with other diseases have been
described26'27. According to microscopic and ma-
croscopic f indings carcinoids are classified as typical
and atypical. Atypical, which according to some
researchers are approximately 1O%, were described
for the first time by Engelbreth-Holm in 1944 and
classified as a distinct entity by Arrigoni in 1972.
Histological findings are sufficient to distinguish
between carcinoid tumor and oat cell carcinoma.
However, a serious differential problem might exist
in the case of atypical carcinoid2e.

The clinical picture depends on carcinoids' lo-
cation and its biological behaviour. Clinical findings
might be few and appear sporadically. Central
carcinoid location is most common (90%) and the
symptoms such as coughing, dyspnia and haemo-
toptesis are early and noisy3o. Symptoms are mainly
due to partial or total bronchial obstruction. Hae-
moptesis, when present, is usually large and begins
and ends abruptly3l . Peripheral carcinoids may be
single or multiple, are usually discovered by chance
and they have either non or few clinical findings.
Their diff erential diagnosis includes adenocarci-
noma, other mesenchymal tumors as well as
tumorlets. The latter are usually strictly located
hyperplasia of spindle cells, which usually acco-
mpany peripheral carcinoids or small independent
carcinoid neoplasms32-to. ln our series the clinical
findings are in full agreement wiih those of other
published series. lt is of interest that in 17 cases
another disease had been diagnosed, usually tu-
berculosis or bronchectasy. The mildness and
chronicity of symptoms, which in 3 cases was more

then 1O years, justify the trend for diagnosing
relapsing respiratory infections35 36.

Endocrine disorders are relatively rare and when
present are connected to liver metastases which are
usually atypical carcinoids. Apart from the carcinoid
syndrome, which is generally not more than 1-2o/o,

Cushing's syndrome, Zollinger-Ellison syndrome,
acromegaly and other manifestations of multiple
endochrine adenomatoses have been described.
These manifestations are due to the secretion of
substances such as 5-hydroxytryptamaine, bradiki-
nine, prostaglandins, calcitonin, corticotrophin,
bombecin, somatostatin etc. All these substances
are destroyed, to a substantial degree, by lung
amine oxydases and for this reason endocrinic
disorders are rare in the case of bronchial carcinoid.
ln addition cardiac manifestations are tatet'-o'.
Among our patients,2 had the carcinoid syndrome
with liver metastases and increased 5-HIAA excre-
tion in the urine.

Atelectasy was the most common radiological
finding (51%) whereas chest X-ray was negative in
the case of a small stalked carcinoid. The signi-
ficance of simple tomography must be stressed,
particularly its superiority over the CT sean as far as
the evaluation of damage located at central bronchi
is concerned. CT scan showed non-specif ic findings,
whereas it recognised lymph node involvement,
with lymph nodes greater thatn 2 cm in diameter, in
one of the 2 cases in which lymph nodes were
found at operation.

Biopsies taken during bronchoscopy were diagno-
stic in 87Y" whereas the bronchoscopic picture was
correct in 94o/o. ln all 6 cases in which biopsy was
not taken because of the fear of bleeding, the
bronchoscopic picture was suggestive of adenoma.
The high diagnostic value of bronchoscopy in our
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Table 6. CHARACTERISTICS OF 4 PATIENTS WHO DIED FROM THE DISEASE.

No Histological
classif ication

Surgical findings Relapse 5-HIAA Relapse
time

Total
survival

Bronchial and
parenchymal

inf iltration

Lumph node
involvement

1 atypical + Peribronchial, hilar liver t 8 months 1 year

2. atypical + peribronchial. hilar liver 10 months 1 year

atypical + (-) mediastin um
bones

3,5 years 5 years

4. typical + peribronchial liver 1 2 years 4 years
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study is in agreement with the international expe-
rience and it is explained by the central location of
the tumora'2u. ln 3 cases bleeding appeared during
biopsy which stresses the possibility of haemor-
rhage during biopsya'3o. Cytology of sputum and
bronchoscopic samples were negative in the vast
majority and this was due to the fact that the
neoplasm is covered by normal epithelium which is
not easily exfoliated. Recent studied refer to positive
cytology diagnosis in peripheral carcinoids using a

f i ne needle tra nsthoraci callyaa'45 .

As far as the surgical management is concerned,
the best choice is early radical excision of the tumor.
Lobectomy or pneumonectomy is performed when
we suspect spreading of the disease to the lungs.
regional lymph node involvement, or recurrent
infections which have damaged the pulmonary
parenchymals'30'46'48. ln case surgical intervention is
impossible laser ablation, cryotherapy or destruction
of the lesion by heater probe is performedae'uo. ln our
series the most common operation was lobectomy
(65%), followed by pneumonectomy3o and in 1 case
bronchotomy-bronchoplasty was performed.

ln patents who underwent surgical management
good prognosis with a f ive year survival was the rule
in the majority of cases (90%) A substantial
percentage of patients remain asymptomatic 1O

years after the operation. Recently there have been
some reports confirming survival 30 years after
operationa'48. The different estimations concerning
the malignancy of carcinoids are probably due to the
difficulty in differential diagnosis between carci-
noids and other malignant tumors of the bronchial
trees''5'. lmmunohistochemistry is of signif icant
value in recognising carcinoids. By this method
positiveness has been described for cytokeratin,
serotonin, enolase, neurophilaments and Leu-
71'e'1o'11'53'55. ln the case of typical central carcinoid
without regional lymph node involvement the 1O
year survival reaches almost 1OO%o. When there is
lymph node involvement the 5 year survival is
go/18'1s. Peripheral carcinoids with spindle cells have
stronger metastatic behavior compared to central
carcinoids and tumorletss6. Distal metastases refer
to lymph nodes, liver, adrenals, eye pituitary gland
a nd spina l cord3l '38 57-5e. Even when metastases
develop, survival is long due to the fact that they
develop slowly like the primary tumor60'6t. Atypical
carcinoids show an increased metastatic possibility
and shorter survival. ln this case metastases appear
in approximalely 7Oo/" of cases and 3O% of patients
die within the first 5 years. Some have described
distal metastases from atypical carcinoids as late as
1 5 years after diagnosis25'28'62. Selective cannulation
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of the hepatic artery and embolisation has been
proposed for metastases in the liver, and mana-
gement of the clinical syndrome with cortisone. a-
adrenergic blockers, somatostatin and other sub-
stances still at an experimental level. Recently,
chemotherapy and radiotherapy have been proposed
for management with satisfactory results. Additio-
nally, interferon and interleukins have been tried
outu3-u'. ln our study all 3 patients with atypical
carcinoids died. Only 1 patient of those with typical
carcinoids died 4 years after diagnosis whereas all
other patients are alive and well without any sign of
recurrence of disease. Our results concerning
survival agree with those in the international
literature2e'6t. The potential malignant behavior of
carcinoids is related to various factors. ln studies,
using immunohistochemistry, more agressive ma-
lignant behavior has been found in carcinoids
positive for CEA, as judged by the more frequent
involvement of regional lymph nodes. On the other
hand recent studies stress the significance of flow
cytology as a prognostic marker for biological
behavior of carcinoidsl2'31'57'6e .

ln conclusion, in our study we found that
carcinoids represented 2Y" of primary lung tumors.
The location was mainly central, and atypical
carcinoids represented 8Oo/o ol the total group.
Bronchoscopy and biopsy contrubuted greatly to the
diagnosis. Lobectomy was the most common ope-
ration. The clinical course of patients with typical
carcinoids was relatively good compared to patients
with atypical carcinoids all of whom died within the
first 5 years.
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Auonvotq npoo6eurtrcq ou{avotrtEvry oe dooevq trte
Xetpoupyqpevo Ca 6eflaE prvrrcrTS KoyXnS

I-. KOYTPA:, E. KA:TANAKH:, E. T:IANTOY, N. NEIIOY, N. KAPAI-IANNIAH:, T. NANAAAKH:

1. loropr16

Ao0evdg, rlfuriog 62 erd-rv, prlXovrrdg nAolt'-rv ;rEXpr

ro 1 973 Kor orn ouv€1e to r5rorrqrq5 ptoreXvio5 u<po-

vroupyiog pEXpr odp<po. Konvrordg ono qArrio 1 8 e-

rtirv. peXpr ro 1985, 40 roryopurv qpe pqoiu-rg. Erooye-

ror oro Tpnpq pog yro 5uonvoro.
An6 ro oroptKo avopvtlortKo: 'EpQpoyl.to puKop-

5iou ro 1985. Koprivulpo opreronr\oorou runou 5e(rog
prvrrqg KdyXqS, XerpoupyqOEv rov lorivro rou 1989.

llopoioo N6oo9

O ooOevflg npo 3trrqvou nopouord(e r 50onvoro orqv
rdnuloq Kcr rnv rororAroq Xu-rpig nuper6, BnXo I on6-

Xp€trqrq. Mlo epSopo5o opy6repo nopouold(er nr0oq
rou opror€poi ptreQopou, 5uoop0plo ror 6roropoXtg
orqv rordnooq. Iro HKI- nopouord(er oppuOpio pe E-

KroKr€S rorArorig ouoroAEg rot noipver qyovrl pe Me-
xitil, Lasix ror Digoxin, pe Belriuloq rqg Suonvorog, 11

onoio 6pu.rg 5ev e(oQovio0qre, evtir eniorlg nopouoto-
(er BeAricr-ror1 rqg nrti-roqg rou op. BAe<pdpou.

2. <Duorrd e[Erooq

Koro rqv eiooSo:
'Aropo oprrpeAtg, p€ oqn roArl ror orrl Opfqr1 pE-

rpro roxuooprio. A.l-1. = 140/80 mmHg. IQu(erg =

8Olmin. AvonvoE5 = 18,/min. Oepporpooio 370 C.

Avonveuortxo; Enrrpouorrrrl oppAurqro orrg pooerg

r5iug oprorepd. Arpooorrrtirg oryd oprorepd5 BqonS
ror ;reiu-roq ovonv€uorKori qrOupioporog 5e{rd. Enr-

np6o0eror qXor 5ev oroJyovror.
Neuptxo: Auoop0plo, nrtiroq rou opror€pon BAe<Dd-

pou eviore, 5uoXEpero orqv roronoorl.
Tevdvrtq ovrovqrAqortro = r.Q., purrdg r6vog =

r<.<p., oro0qrrrorqro = K.Q., toor<opio, Babinksi = o5ro-

Qopo, Romberg = opvnrrro. rr\6vog 5ev undpXet.

OPA e{trao4.' unoKtvrlrtr6rqro dpQtrt Qturvqrrxtirv

xop5tirv. Onro0iq prvooronqorl = ou5Ev.

l-lenrrxo: ou5Ev.

3. Epyoorqprord eupdporo

AtltoroAoytx6g tAeyyog: Arpororpirqg = 46,8%,

Aeurd = 7.800 (l-l = 55 Yo, H = 1%, MM = 6 A = 38%),
TKE = 3.

Brcyqprx1g iAeyyog: IdrXopo = 5,9, Oupis = 7,5,

Kpeorrvlvq = 94,7, Na = 1 50, K = 3,8, Ar\roAtrd Qu-t-

oQorooq = 51, SGOT = 22, SGPT = 21, LDH = 128,
yGT = 23,8, CK = 92, Ca = 2,4, l-1 = 1 ,1 6, Ouprro o(0
= 0.45.

Aipru aiporog; pH = 7.4O4, PCOz = 42, POz = 58,
FiOz = O,21 .

fewxq o}pwvj K.Q.

KoAAripyen nruEAuv yro xorvd lttxp6pto: opvqrrrd.
KoAAripyen nruiAuv yru p-Koch: opvqrrrrl.
Kurro poAoyr xtg nr u tAwv: opvqrr rEg.

ZntpolLtrprlo4; VC = 1470 143%1, FEVI = 1060
(4O%1, FEVI/VC = 95o/o.

AxnvoypoQio )dpoxog: Err<ovq 1 ror 2.

4. Avdyvuron crKrrvovpct<piog 0tilporo

Tprycr.rvrrq orioorl 5e[rou p€oou Aopoti rot orioor1
rou onrooiou rpilporo5 rou 5e[roi rdru-r AopoJ.

Avri quroq qtrr r5roQpoyportuv.
MrrpoJ Bo0po0 5reupuvoq rou peooOutporiou.\roltov6yAero Fewx6 Noooxopeio I-' flveupovoAoyrxd T1t41Lo
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Errovo 1

5. Aro<poprrd 6rdyvurorl

1. Ziv6popo KctpK,voporb6oug puaooEveng (5.
Eaton Lambert)
YnEp: Koprivutpo 5e(rdg prvtrrlg KoyXqS.

Kqro: To oiv6popo oXeri(eror rupirrtg pe veonAoopo
nve0;lovog ror r5iog UrKpoKurropr16. H puirrl o6uvo-
pio o<popo nro ouXvd rq rortrl drpo ror 5e-v peArrtilve-

ror d peArrtirveror er\dXroro pe ovrrloAlveorepoorro.

2. Ayyetarc6 eyre<paArx6 enero6Sto
Ynep; HArrio, noAord ipQpoytlo puorop5iou.
Karq: H pq orprp4g ouoXirrorl ovorotrrlrdg pldpqg e-

yre<pdAou ror rcArvrrrlg ouvSpopqg.

3. Meraorartx6 xaprivwpa eyrceQdAou
Ynip: fvwotd roprivu.r;.ro prvrr<dg K6vxrlS
Kor<i; Apvqrrrq o(ovrr<d ropoypoQio eyreQolou. Aro-
oroorl rArvrrdlv er5qAdlo€ov, ovoroprrdrv BAoBdrv.

4. ZxAqpuvoq xard nAdxog
Kor<i; N6oog pe enovoAopBov6pevo enerooSrq, orq
preoodroordporo ruJV onoiuJv 5ev undpXouv rfuvrrtg
er5qld.roerg. l-lpdrrq er5ilAtr-ror1 ouvdoug nopoSrrrl ru-
OAuon. Nedrepq qArrio roro rovovo.

5. Baptd puoooivera (Myasthenia Gravis M.G.)
YnEp; IuXvrl q npoopoA4 oQ0oAtrrlrdlv Kot qvqnv€u-
orrrd.rv putilv, npoo5eurrrd roncr;oq ru-rv puritv.
Kora: L,ev unrlpXe orrrvoAoyrr<d ovrXveuorprog 0rjpog.

6. Llpoiotoo arpoQia (N. Aram-Duchene)
Korri; BpoSeio e{eAroodpevrl nopeio, nou opyi(er rrg
neproo6repes OopES, on' rous ;rrrpoug tl0€S rurv X€-
prtirv.
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Erx6vq 2

7. LlAayia puorpoQtrrl oxA1puvoq (N. Charcot)
Yntp: H rr\rvrrq ouvSpoprl.
Kqrq: H orQvi5ro 0nop(q rurv oupnrurpdru-rv. 11 EAAer-

qrn puorpoQrrdtv, nou eivor ir5qAq orq vooo, rSitr-rg

rou Oivopog ror onro0tvopog.

8. l7 oA u o 1t o oin 5- 6e p p aro p u ooirt g
Ynip:' Ynop(q ropr<rvdlporog.
Karo: L,ev undpXer e(ovOqpo, 5ev undpXouv revrprxeg
orpoQleg rulv pud-rv rtr.rv oxptrtv XopoKrnptorrro rqg vo-
oou. crpvnrKog r<oAAoyovrxdg EAeyXog ror 5ev undpXe
euoro0rloio p uirdv po(rilv.

6. Aroyvurorrroi ;lerpropoi

1 . A{,owx4 roltoypaQio eyxeQdAou-xpoviou-9tit-
pctKo9

Kpoviou: Mrrpq ruorq €K KcrroKporrloetlg rou opl-
orepou rypopiou. koAitloq rou prvrrou SroQpdyporog
pe orevuloq rqg oprore pog prvrrcrlg OoAdprlg uJS Kor no-
Xuvoerg prvr<dv xoyXd-rv qpQur.

EyxeQaAou: E(trooq opvqrrrrl yro noOoAoyrrd euprl-
poro.

Odpoxo: Eupq;roro oupBord p€ r€ptQ€prKEg oreAe-
r<rooieg orqv il€proxd rou pEoou Kor crpror€po0 xqrul
AoBou.

M eoo)u pd xro: opvrlrr r6.

2. HAercpopuoypd<pr1pa
Meyiorrl perorerovrr<r1 e(dvrlrloq 1 9%. Merorerovr-

r<d o5uroq 5ev roroypoQrl<e. Aorrpooio Oerrr<d yro

UUooeiv€ro.
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3. Av o ooyrl 1t t x 4 avi yve u o n qvr t out lt ctr ttv lJ u ct oe C -
vetos

Op6g opvrlrrr<og.

4. Aortpaoia avrtyoAtveotepaot xtitv
O ooOevilg nqpe 1 /2 tab. Mestinon, pe onortleopo

rq peAritooq rtl-rv oupnrulporu-rv (Suororonooio, qro-
vio, oprAio, S0onvoro), pero ndpoSo 45', n onoiq 5r-
rlprqoe 4 drpes).

7. Tetrrrrl 5rdyvoo4

Myasthenia Gravis

8. Iu(r1rqo4

And ro peoo rq5 Seroeriog rou '70, 11 popro puo-
o0everq (Myasthenia Gravis M.G.), EXer onoderXOei
nog eivor ourodvooo v6oqpo. OqeiAeror oe ovrrodrpro-
ro Korq rov uno5oXtrov rqg orerulXoAivrlS orrs v€u-
popuirf g ouvoqe rg, rutv ypoppurrdrv ;.ruirtlv rvtirv.
Iroug ooOeveig pe M.G. tXouv ppeOei 2 ei5r1 ovrrorrrpd-
rov lgG ror lgM. H nooorrr[ oXtoq rulv 6uo orov op6
oXeri(eror nrOovtitg pe rq Bopurrlro rqg v6oou, 6edopt-
vou 6rr q lgG 5eo;reuel roXurepo Kot Vto porp0repo
5rdorqpo roug uno5oXeig, ptpog rutv onoiu.rv roroorpt-
Qer. O Bo0pog rorooroAqg ror 5Eopreuoqg euOuveror o-
p€oo vro rqv Bopurrlro rctrv oupnrtr_rporutrv.

Trg reAeuroieg 5uo 6eroerieg Eler 5erX0ei q roXupd
oyeoq rrlg M.G. pe rov 0upo q5€vo, nou orqpi(eror
oro e(qg:

o. O0ptr.rpo ppior<eror oto 15o/o nepinou rcuv neprnrtir-
o€urv U€ M.G., evdl oppu.roror ;re 0Jpropo EXouv
M.G. oe noooor6 70%.

p. Ie oropo pe M.G. nou onor<AeiornK€ ro Oupu_rpo,
ovqxoA0nreror urgrllrl eninruroq prrpooronrr<dg o-
vo;rolio5 rou Oupou o5evo.

v. M.G. pe Ouput1.to eivor neprooorepo Boprd ror tXer
rord npoyvtr-roq.

5. ArrrvopoAio rou Oripou fl er<ro;r[, BeArrti.rv<r lg €K-
5qAtiroerg rqg puoo0everog.
H M.G. ouvunopXer o' tvo prrpo nooooro pe 5rd-

Qopo ourodvooo vood;roro, oncrlg: ouorrlporrrdg e-
pu0qportilSqg A0r<og (:.u\.E.), unoyoppqoeorprvorprio,
rSronoOdg rorrcu-rpordSqg puorop5irrdo, N. Cushing,
peuporoerSdg opOpirrSo, 5roeopeg orporoAoyrrEg 6ro-
ropoXEg (onAoorrrrl ovorpio, ouroovooq orproAurrr<q
ovorl.rio, r5ronoOflg 0poprBonevrrd nopeupo).

H M.G. poro(er ;.re ro ouv5popo rrlg ropr<rvu.r;lor6-
5oug trruoo0tverog (S. Eaton Lambert), ro onoio ouvdt-
eror r5roirepo pe ro vednAoopo rou nve0povo rqt €rdt-
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ro pe ro UtKpoKurrqprr<6. To orlpeio rtr.rv droeoptirv
roug eivor:

o. Or eyreQoArrtg enrn,\ortg oro ouvdpotrlo KopKtvo-
pordl5oug puoo0Everog eivor ondvreg, dnrrrg rqr n
npooBolq'ru.rv e[ureOoApiov puti.rv, oe ovriOeoq
pe rq M.G. dnou eivqr ouXvtg.

B. Iro ouv5popo ropr<rvut;rortl5oug puoo0tverog e-
nrlpeo(ovror neprooorepo ro rqrul orpo ono ro o-
VUJ.

y. Or puir<oi novor ror q euoroOrloio orrlv nieoq rov
;rutirv eivor noAu ouXvoi o' our6.

6. H ondvrqoq oro ovrrXoArveorepoorro eivor p116o-
prvri oro I. Eaton Lambert. oe ovri0eoq pe rq
M.G. 6nou eivor 0eoporrrrl.

e. To rlAerrpopuoypoerrd onoreAto;roro 6roeepouv
orrg 5rjo no0iloerg.

or. Iro ouvdpopo roprrvoportildoug puooOevetog
noporqpeiror npoocrrprvd o0{qoq rrlg ;ruixilg r-
oXuog, pero prr<pq oorqorl, nprv entA0er oduvo-
uio.

H r<Arvrrrl er6qAooq rqg Boprog ;ruoo0Everog eivor q
euroArl roncuo4 rov putirv, ;rerd ond enovoAopBovo-
pevq puirq ouonooq. Xoporrqprorrro or oo0eveig E_

Xouv, roro rqv npurvd Eyepoq, ro,\ri puiril roXu ror
peyoAurepq ovroXil orqv xonu-roq, ilou perdrveror pe
rqv ndpo5o rqg qpEpog. [1ro ouXvo erdrlldlveror oov
ndpeorl ru-rv e{oe0oApiov putilv (drnAulnio-nrti.rorl
BAeQopou) 11 ru-rv ovonve uorrrtlv pudrv (unoduvoprr<o0
r0nou ovonveuorrrq ovendprero) q rtr_rv pud.rv rqrono-
o€uJs.

H 5rdyvuuoq OepeAr6veror ono:
1 . Test eSpoetrtviou d Prostigmine.
2. To rlAexrpo;.ruoypoerr<d 5e6opEvo.
3. T4v erJpeorl ruJV ovrroutpdruv rord rtov uno5oyirrtv

rqg oreruAXoAivrlg. Aveupiorovrot oro 7Oo/o rwv
n€ptnTuio€uJV.

Bloq.rio rou 0upou
0eponeio ouviororqr:
Irq Xerpoupyrr<q erro;rq rou 00pou o<dpo Kqt o€
onouoio Oupti.rporog. 'E1e r ono5e rX0ei 6rr I oeoi-
peod rou, qnoSi5er roA0repo onoreA€oporq ornv
nopeio rqg vooou.
Irqv e{oroprreuprEvrl Xopnvnon rtuv ovlXor\rv€or€-
poorrti.rv <popprortrlv (nupr6oorrypivq, veoorry;rivr1),
oov r0pro Oeponeurrrrl ovrrpertlnloq. frqv opXq
rqg 0eponeiog 5i5ovror oe uqqAig dooetg trreXprg e-
(oQovioeu.rg ruJV ou1tnreitportr-rv Kot orrl ouv€Xero e-

[oroprreieror q 56oq.
Irq Xopqyrlorl XqperoOeponeiog pe r<urAoetooeopi-
5q, oSpropur<ivq r<or Blvrproriv4, nou enrdpd euep-
yerrrd oe oppdroroug pe xor<6q0eg 00ptr.rpo ror
M.G. nou EXouv nrtoXd ovronor<proq oro ovrrloAr-
veorepoorro.

4.
H

1.

2.

3.



4. EnovoAoppovopeveg Sdoerg ovooooeotpivqg lgG t-
Xouv 5o0ei oe M.G. p€ €ucpy€lKd onoreAioporo.
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T. KOKKINH, A. AANAMAPINH:, B. MNENOYN H, X. KABAKA:, B. NANANA:TA:ONOYNO:

O w pa ru rcr1 e$ut 1t u eAr rcry q t porToi qory

1. loroprr6

'Av5pog, qArrio5 50 ertirv npooqAOe rov lovoudpro
rou 1988 yro ouveXrl ootpuolyio ror ivroveg orptr.rSieg
rurv rdrcr.r drpr"uv ond rprprlvou ror nAtov.

Ar o pt r xd ov a p q on xd : O p6(uyoS ;reooyero rrl ovo r pio,
yvrrjorq on6 rq nor6rrq qArrio. 'Arovo tkog rdrcr.r
rprpqpopiou oprorepqg KVrlpnS ro 1980 nou enoultir-
0r1re ;rioo oe Evo e(dpqvo. MtXpr ro 1984 o orpqro-
rpirqg (Ht) rou erupoivero on6 39%-41%. Merd ro
1984 eiXe prrpq oroSrorq nrtiroq ond 39% o< 32o/o.
Aev eiXe ndpel nori perdyyror;. To reAeurqiq rEooepo
Xp6vro, dAyog rvqptirv ror noSorvq;rrrdlv opOptiroeov
;re enrSeivurorl reAeuroio.

Otxoyevetox1 toroptr1: H pqrEpo rou eiXe dnro o-
vorpio.

Zuvq)ercg xat rpdnog (wqg: Eivor oyp6rqg. Aev niver.
'Hrov ronvrorrlg 4O rorydpcr.rv qpepqoiulg yro 2O Xpd-
vro Kor Srixoqle npo rpreriog.

Qappaxo: 1) EAdpBove eutr\rx6 o(n, 5 mg qp€prl-
oirrr5 yro Xp6vro ror ro eiXe 5rordq.rer 2 prlveg nprv EAOel

o€ pos, 2) AAAonouprv6Aq rord 5roorrlproro ror 3)
Naproxen rqrd rov reA<uroio prlvo.

2. Quorrn e(Eroorl

'Aropo pe ror\d ooporrrq ovdnru(q p€ €Iqepd tt,r-

Xpdrqro Kot unrKr€ptKq Xpord 6Epporog ror enrneeuxd-
TUJV.

Avonveuonx1 oiorqpa: Xopig t6loirepo eupqporo.
KuxAoQopruro; 'Hnro ouoroArrd <Drjonpo orqv €-

orio orpodo€u,S rrls prrpoerSoig. 'Hnop droyropEvo,
enrrpouorrrd 1 6 cm rord pqrog rqg peoorlerdrrqg
ypoppns ror qrqAoQqrrrd 4-5 cm rdru_r on6 ro 5<(16
nleupr16 16{o. InAqvog 5royxr.upEvog flpos ro rdro prE-

And rrlv AtparoAoytxrl MovdSo rou ZopovdyAerou
l-evtroi 11 eprQeperuxoi Noooxopeiou.

Xpr rrlv dvrrr loy6vro orpolo<pio ror 5e(rd pEXpr rqv ;rE-
on ypqppn. H oupo,\oyrrd e{Erooq, E5er(e pirpro u-
neprpoQlo npoordrou poAorqg ouorooeulg. Irqv e(t-
rqon ruJV op0pdroetuv 5ev unflpXe opOpirrdo on5 qp-
Optiroerg nou ovEqepe dAyog. Irq v<upoAoyrrq e(Erooq
BpEOnre, oti(qoq rulv rerovriurv qvrovorAoorrrdrv rqr
babinski opQorep6nAeupo, r5roirepo 5e{rd. Aro0qrrxig
SroropoXEg 5ev 5ronrordr0qrov.

3. Epyoorrlpro169 EAeylog

Ht 32o/o, Hb 10.0 g,zdl, MCV 85.6 ft, MCH 26 pg,
5rrruoepu0por0rropo 1.2Yo, tteurd 5200, n 58%, A
360/o, H 4%. MopqoAoyio e pu0ptiry' nqsKlAe+*r, pooe6-
QtAog ori[q, olrororJrropo++, qvtooK++, unoxp++, pt-
Kpo++, orponerdAro 80000, TKE 10 mm rnv 1q tirpo.
HlerrpoQ6pqon orpooeorpivqg: ArF ) > > A, HbA2
1o/o, HbF 80-85%. [evrrd oipr.r.rv Xu.rpig noOo,\oyrrd
eupqporo. IdrXopo, Oupio, Kpeorrvivq, K, Na, Ca, p,
OArrd Aeurtirproro. qAerrpo<p6pqoq Ieururprdrcr.rv,
SGOT, SGPT, SAP, rqr yGT, evrdg <puoroAoyrrdrv o-
pitrrv. Ouprr6 o(ir 0,37-0,52 mmot/L (O.O9-O.421,
Xolepu0pivq 2.6 mg/dl, d;reoq XoAepu0pivq 1,10
mg/dl, HBs Ag (-), oErvn euioeoroorl 3.3 lU,/L, (O-9
lUIL), npoorqrrr6 rAdopo O,1 lU/L, (O-5 lU,zL), Ra
test (30 lu/mt), cRp < 6 mg/L, ANA i,z8O (+). ovrr
DNA (-), Fe opoJ 4O.4 pmot/L(1O.7-26,9), T|BC 46.4
pmol,/L (48.3-68.0), <peprrivq opori 884 ng/mt (25-
350). Anouoio onroo<porprvdrv (0.3-2 .O g/l). Kpuoou-
yroArriveg 5ev ovrXve004oov. l-.ltrfpq5 orpoppoyrrd5 t-
AeyXog,o< Quorolord dpro, errog ond prrprl nopdrooq
rou Xp6vou npoOpoppiv4g oe 1 6.5 sec (p€ Xp6vo
pdprupo 13 sec,. Aipro oiporog: pH 7.4; pO2 65.4,
PCO2 40.8. HCO3 25.2, Sat 92.b%. HKt- evr6q <pu-
oroAoyrrdrv opiulv. KurropoloyrrEg nruEAov (5 d<iV-
poro), opvr;rrrEg. MANTOUX (2 pov ppD RT 23) op-
vqrrrq. BpoyXoordnqoq: Adpuyyog Xurpig eupdporo.
TponiSo 6reupuopEvq. YnopAevoy6vro drqOqoq 6Aov
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rov opord,v BpdyXurv pEyg 40% oprQorep6n,\eupo.
IuprnEpoo;ro roro,\oyrrqg e[Erooqg 6roppoyXrrdg pro-

ryiog: YArrd ovenoprig yro orrlpr{q Srdyvuloqg. Iror-
Xeio rororl0erog 5ev noporrlpo[rvror. ArrrvoypoQieg
rpovlou (F ror P): Arerjpuvoq r4g 5rnA6qg, rp4rroerdqg
nopuQd rou i[ur neroiou rq5 5rnA6q5, e{oQdvrorl rov
perrunroirr.rv r6Anluv ror onorrrdvuloq rq5 eni<puoq5.

Arrrvoypo<pi€S ooQuiKnS poipog rqg onov5ufurrlg orq-
Aqg (F ror l-1): AJ[qoq rqg enrprqroug ror ;reiu.roq rqg e-
yro poiog 5r o ;rirpo u, rov oo<p uirtiv onov5 [rAr.,-rv, ivro-
vr1 enerr6vroq rrrrv enrpdxu.rv SoriScr-rv ror qnre5 excpu-

ArorrrEg oAr\ortiroerg. Arrrvoypo<pieg rvrlpqg, nepdvqg,
repriSog, trrr\Evqg, noSorvqprrrdv Kor rTrlx€oropnrxdrv
op0pdroerov opQorepdnAeupo: eAdrrulon rnS onoyytil-
5ou5 oorrrdg ouoiog ror ;rrrpd 5retpuvoq ru;v enr<prj-

o€(l)v.

4. Avdyvrrrorl qKrrvoypqqrtirv Otbporog

Exiveg 1 xot 2 (axnvoypaQieg )dpoxa F rat P):

M<ydAq noAuloBrrrrq pd(o ond proAoroJg roro0g pe

opoAd ror oo<ptirg oqopr(6pevo 6pro on6 ro rv€upovr-
16 noptyXupq, nou erreiveror qn6 ro O3 ondvSuAo p€-

Xpr rov 012. H pr\dpq evroni(<ror nopoonov6ufurd
Kqr qpQor€pdnAeupo. kioo4, pe oproAd oXe56v 6pro
Srqordoeov 3 x 3 eroroord evroni(eror oro 6e(r6 dvur
nveupovr16 nsdio. AooQeig orrdoerg evroni(ovror oro
5e(r6 pEoo nveupovr16 ne5io oro irpog rurv npooOir.ov

r6(ov rqg 4qg ror 549 nleUpdg. Enioqg noporqpeiror
pd(o pe oorrrd nurvdrqro, r; onoio e(oppdror qnd ro
nAdyro rd[o rrlg 6qg nAeupdg 5e(rd roOtirg ror 5reri-
puvon ru.rv npooOiurv r6(u-rv rc,rv nAe uptilv pre opoitr-roq
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ror rpoXtrqro

Err6vo 2

rcr.rv oorrrdrv 5ori5utv.

5. Aro<poprxd 6rdyvurorl

O ooOev4g yvdrpr(e 6rr eixe rdnoto 0or\ooootprr6
ouv5popro nou p€ pdoq rq popQoAoyio rou n€ptQ€-
proroJ oiporo5, rrlv qAe<rpoQ6pnoq orpooQorpivqg
Kor rrlv rfuvrrrl nopeio, xoporrqpioOnK€ oov Ev5rdpe-

oo5 Meooyerorfl Avorpio. H qnoroonr\qvopreyoAio 6r-

roroAoyeiro ond rqv or;roroAoyr14 rou vdoo. An6 rov
rAqor16 orrrvoAoyr16 EAeyXo npoiruq.re 6rr or neproo6-
repeg on6 rr9 pAdpeg €xouv xoporrdpeg oupporo0E pre

e[u.rnveupovrr[ evrdnroq. Or Xoporrqpeg ourol eivot:

o) opoAd xor ooQtirg n€pty€ypopuEvo 6pto rpos ro
nveupovrrd nopEyXupro, B) eupeio pdoq npog ro p€oo-

Or-updrro Kor rS nAeupi5 rng y) n yovio nou oXqpori-
(ouv or Kor' €QonropEvq euOeieg orct 6pto rqg BAdprlg
pe ro 0r.uporr16 roiXu-rpro eivor oppr\eio. MtrpEg optpt-

Bor\ieg yro rqv evr6nroq ulpto;t€vtr.rv on6 rrg pAdBeg o-
vopEvero vo AuOouv p€ rrlv olovrrd ropoypotpio. Me
pdoq ro nopondvr.o 5e5o;r€vo q 6roQoptril Srdyvuroq
ne prAdppove:

A) NoonFrqro ove(dprqro on6 rqv orpoAurrrq rou
vooo ror

B) Er5qArrroq d enrnAord eni e5drpoug MeooyerorrlS
Avorpiog.Erx6vq 'l
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A1) Ne upoyev€is 6yKot rou ontoeiou trl€oo0ulpoKiou.
To veupoivrlr;ro (neurofibroma) Kqt ro v€upivrupo (neu-
rilemoma Schwannoma) orrivoAoyrrd EXouv rold q-
Qopr(6pevo 6pro, eivor ouvdOr,ug povqperg oIAd ond-
vro epQovi(ovrot p€ Serireprl noponAdoro eoriq. Tou-
AdXrorov 50% ouvo5eiovrqr ond 5rdBpoon n orAn-
puvorl ru.rv TropoK€tpEvu-rv oordrv. To yoyyAlove0prrrpo
e[oppdror on6 rq oupnoOqrrrd ydyyr\ro ror our6 pno-
pei vo evroni(eror orqv nopoonov5uArrq ot,\oro. Ei-
vqr o ouvqeEor€po5 veupoyevdg dyrog oro nqrdrd. oA-
Ao ondvrq ouvovrdrqr oroug peydloug.

,A2) Meo<yXuporrroi oyrol rou ontoOiou peooOu_rpo-
riou onu:g ivtr,rpo, rvood p ru.rpo, p 0 Etrrpq, peoo0qlft.r.rpo,
Ainu-rpo ror funoodpxr_rrpo. To lintrlpo eivor o ouyXv6-
r€po5 U€o€yXuporrrdg 6yrog rou peooOuporiou. E-
wonl(eror ouXvdrepo oro npdoOro peooOurpdrro (de-
{ro neprxopSrord) oAAd pnopel vo evroni(erqt Kot oro
onio0ro peooOu-rporro

A3) l-'lporonoOrlg o5roeoponoiqrog 11 enrOr1fuoerd4g
roprivo5 peooOoporiou. Tunrrd, evroni(eror oro np6-
o0ro dvur peooOopdrro oAAd ;rnopei vo evroni(erol ror
oro onioOro peooOopdrro. H oupperoXd rou ooroJ ei-
vor ouv[0q5.

A4) Meroororrrig evono0Eoerg oyvdJorou nporo-
noOo0g. Aev pnopei vo epprlveu0ei q erAerrrri e6o-
nveupovrrq evr6nro4.

A5) I-lAoopororurroprr6 ve6nAoopo. To noAlq-
nAouv puEAr.r-rpo (n.M.) SrloroAo pnoiver orqv droeo-
prrrl 6royvtrloq. T6oo q evr6nroq doo ror ol Xoporrd-
p€S ruJV oorrrtiv pAoBtlv 5ev eivqr or runrrEg. EnrnAEov
5<v unqpXov 5loropoX€g orqv rlAerrpo<p6pqoq xol o-
voooq^€Krpo<Ddpqon oiporog ror ouptrrv nou ouvoAtrd
oveupioxovrot oro 99% rou fl.M. Evronroptvo nAo-
oporoxurrrer;ro (povnpe5 pu€Aurpo Kqt e{urpuer\rrd
nAooporor0rrulpo) nou p<r€neo€ o€ noilonAo0v pui-
Ar,upo 0o pnopo0oe ev6eXopEvr.ug vo ou(qrqOei.

A6) QuporrtirSeg ondorqpo rqg onov6uArrqg or4-
AqE. Iuvq0og undpXouv oorrxig pldBeg. Aev undpXer
A6pr.uo11.

B) E(rrrpue,\rrq orponoiqoq eni e5d<poug ;reooyeroxdg
ovorpiog. H reAeuroiq 5rdyvrrroq eivor rqr r1 nr0ovcurE-
po. To roroprrd, q rfuvrrq nopeio rou ooOevoJg, ro
XopqKrrlptorrrd eupdporq rng p€ooyerorrlg ovorpiog
orov un6Aorno oorrrd Er\eyXo, 4 err6vo rurv noAur\o-
pulrdrv o<porprrtirv po(tilv oro onioOro peooOr.updrro
nopoonovSuArrd ror ro prBiroypoelrd de5opivo, eivor
XopoKrnptorrrd ouppord rqg e{urrpruez\rrr1g or;ronoiq-
oqs.

6. ['lporerv6;.revor 6royvoorlxoi ;lelplopoi

1) Ava(ryqoq nporlyoupEvou AxnvoAoyro1 eAiy-
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Xou: ,e orrrvoyporpio Otilporo 22.11.84 oveupioro-
vror or iSreg orrrvopop<poAoyrrEg ollordloerg pe ourEg
rrlg oKnvoypoQiog npooEAeuorl5 rou qo0evo0g (lov.
1988).

2) YnoAoyronxrl Toltoypa@ia Otlpoxo (etxdvo 4):
l-loAAonIEg pd(e5 nurvorqroE ;roAordrv propitrrv orov
nopoonovSuAl16 Xd.rpo op<porepdnleupo on6 rov O3
on6v5uAo iurg ror rov 01. Or pd(eg ourig EXouv oxnpq
o<porprrd ror cuoer5ig pe opoAd nepiypoppo Kot opoto-
yevd nurv6rrlro Kqt 5ev nporo,\o0v Srdpptrron rurv
otopdrurv rutv onov5uAtrrv, oure 5rr10oriv ro noporei-
pevo 6pyovo. [loporqpoJvrqr qilor6oerg noAltirv
nleuptirv nou pnoporjv vcr Kororcrvorlv o€ 50o (eltrrpr-
oro0g rinoug. Irrg neproo6repeg nAeup€g noporqpei-
ror Sreipuvon rqg onoyvdr6oug ouoiog ror enirrooq
pd(o5 ond proAoxd pdpro npog rqv 0urporrrrl xorAdrq-
ro, Xr.rtpig vo neprpdAAeror on6 oorl16 tplor6. Irq 5e0-
repq nepinruron nopqrnpeiror 5rdyrurlon rnS nAeupdg
ror enErrooq npos rnv 0cr.rporrrrl rorl6rrlro pd(og ond
poAord p6pro, q onoio 6purg neptpdAAerqr on6 oolK6
QIor6. Eniorl5 onelrovi(ovrol ;rrrpEg pd(eg nurvdrqrog
poAorti.rv popitrtv oro vurrrqio or.rrAflvo rqr orbv enr-
orAqpi5ro Xtirpo nou nporor\oiv prxp4 nieoq rou vur-
roiou pu€Aou. Aev noporqpo0vror ev5onveupovtrtg
eorrorEg pAdpeg r1 Sroyrur;rEvor leprpo6iv€S. Ot qvn-
Tlpoocun€ulK€g o(ovrrEg rop€g Sivovrqt olS err6veg 3
rqr 4.

3) YnoAoyronrrl ropoypaeia avw xot rdru xotAiag:
onAqvopeyoAio. Eupqporo oupporo pe orpoorSqptr-roq
rou flnorog.

4) EnavdAryqtq ppoyyoox1nqoqg: Aev 5iX0qre o o-
o0evdg.

Erx6vo 3
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5) Znpoptrpnotl: Lev iylve rord rrlv npdrrl €Kripn-
oq rou oo0evoig. Apy6repo iSer{e, ono<pporrrrorj r0-
nou 5roropoX[ rou oepro;roJ pe prrpo0 poOpo0 Ier-
roupyrrrl errponr1. AroXurrrrl rrovdrqro ou(qptvr1.

llopeio vooou: O ooOev[5 unopAqOqre oe onAqve-
rropd rov Mdprro rou 1988 pe onorEAeopq orlpovn-
rq peArirrroq rqg orporoAoyrrflg errdvog, Hb 12.2 g/dl
Kat Ht 42.syo. Oeoporrrrl unoXdrpqoq rqg ooeuolyiog
Kcu onpqvlK4 peiuroq rou dAyoug rulv dvtrr ror rdrr"u d-
rpcov. Oordoo 50o pqve5 perd rqv onAqverropq no-
poptver babinski 5e(rd.

Aipn oiparog; PH 7.4, PO277.9, pCO2 39.9, HCO3
24.8, Sat 95,3o/o.

7. TeArrrl 5rdyvoo4

Ou.rporr rr1 e{r-,-rpueAr 14 orponoiqoq (0. e.q. ).

8. Eu(r1rqo4

H elrrrpueArrd otponoiqo4 eivol Evog ovrroro0prorr-
169 pqXovropdg orqv pq onoSorlr[ nopoyoyrl oiproro5
qn6 ro pueA6 rrrrv oordv. 'EXer neprypo<pei: 1) Ie Xpd-
vreg orpoAurrrEg ovorpieg (Meooyerorrl ror ouyyevq
oQorporurroprrq ovorpio), 2) 2e 1,rleAoorlflpuvorl p€
pueAoerS4 peronAooio, 3) oe Hodgkin Aip<purpo, Aeu-

Xorl.rio ror 5rdonoprn KopKtvotrldru.roq 5eureponoOd.rg
rqg ovendpr€to5 rou pueAo0 rov oortlv on6 rrlv €ri-
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5pooq rou veonAooporrrorJ rorou. E[urpu<Arrq orpo-
noiqoq ouXvd noporqpeiror oro rlnop Kqr oro onAqvo
ror onovrtlrepo oe dA,\o 6pyovo onuug lepeoSEveg, e-
nrveQpi5ro, OJpo, veQprrq n0eAo, poord, ortrnpq pn-
vryyo. 'EXouv neprypo<pel peprr€g ne plnrtiroerg Ourpo-
rrr[5 e(trrpueArrrl5 orponoiqoqg oe Xpdvro orpoAurrrEg
ovorpieg rSroirepo orlv unoopdSo rqg ev5ropioou
Meooyerorqg ovorl.riog''2'3. O ooOevdg nou neprypdee-
rqr e56, elXe ;rio noAi {nro popqfl evSroprioou Meoo-
yerorq5 ovorpiog ror ;rEXpr nptv ro 1984 Srorrlpoioe
enine5o Ht 39-41 % rqr Hb 129/dl. 'Errore noporqpd-
0qre npooSeurrrq eAdrruron rqs orpoo<porpivqg oe Hb
10.0 g,/dl ror Ht 32Yo. O noOeyeverrrdg pqXovrop65
rqg O.e.o. rqrq rov Long ror ouv.a elvor o e(r15: Or e-
(tr.rpueArr€g pd(eg oXrlpori(ovror on6 npooerpoirl rou
pueAou rurv oortlv piocr.r rou <ploroi rurv nl€updrv ot
onoieg eivor r5roirepo Aenr€5 ror <pop5rtg. Ardpq ourq
n BlqBn eivor neproodrepo evSo0urportrd ,\6ytrr rqg
opvqrrr4g nieoqg 11 onoio poqOder o' ourd ro pqxovt-
op6. H qnouoio peroyyioeurv po(i pe rqv ovotl.,lio rdver
ourd rrlv oprdSo ooO€vdv r5roirepo euoio0qrq srrlv o-
vdnru[q e(urpueArrqg orponoiqoqgr,.. 'Evog oAAog or1-
povrr169 nopoyovrog orqv ovdnru(q e(urpueArr[g ot-
ponoiqorlg eivor 11 qArrio rurv qo0evdrv. Or neproodre-
peg neprnrtilo€t5 nou EXouv neprypoQ€i pExpt rtirpo 11-

oqv 20-35 erd,rv2'3. EtroXroror doov peyoAirepor ror ;16-
vov 5r.to ne plnrtloe rg rloov 17 ertlv. O uneponAqvr-
op6g nou eiXe ror o Srrog prog ooOevflg noi(<r rdnoro
pdAo orqv o0Enon rrlg epuOponorqrrr45 5poorqprdrrl-
rog Kcn EXe r SerX0ei eAdrru.roq rq5 epu0ponoiqoqg perd
onAqverropq. H poprjrrlrq rutv oolKti.rv oAloltiroeov
oro xpovio Kor il€prQ€ptrd ooro 5ev ouoXeri(€rot U€
ro pEyeOo5 Kot rov opr0p6 rulv onroOoOurporrrdrv ;.to-
(tirv rqg e(trrpuetrrr[g orponoiqoqg'. :rq, o,/o Odrporo
rqg pourivo5, rrg eorieg e{opueArrrlg orponoiqoqg
pnoporjpe vo unonre uOoOpe ond rqv nopouoio prrog I
ouXvdrepo neproooreptr-rv noAulopu-rrtlv po(tilv oro
onioero peooOurpdrro. 'EXouv ooQd5 ro0opr(6pevo 6,
prq Kor 5ev undpXouv oorrrEg 5roppdroerg. Irqv orrr-
voordnqoq 5ev oQJ(ouv. Aur6 ro eupqpo ;rnopei vo
enrpeporr.rrOei pe unoAoyrorrrI ropoypoeio nou 5eiXv<l
rqv ouvd<pero ourdlv rur.rv po(drv pr< ro onioOto dKpo
rulv nAeupdrva. Iuv40og p€ rs qr€rKovrorrrEg pre06-

Soug nou npoovoQEp0nKov Kot ro orporoAoyr16 roro-
pr16 pnopei vo pn€r q Srdyvooq. H proqrio Oeopeiror
enrrivSuvq or pd(eg eivor oyyero0pr0ei5 ror qtpoppq
yo0v3. H pe lenrq peldvo Chiba ovopp6enon ovoet-
peror 611 5ev EXer rrv5[rvoug6. Inovrq enrnAorrl rqg e-

[topuer\rrq5 orponoiqoqg eivor q nieo4 rou vurrroiou
pueAoi on6 €ori€S orov enrorA4piSro Xdrpo U€ Suol€t-
roupyio on6 rqv rJorrl ror noponlqyieg''8. Ar6pq
onovrtirrepq enrnAorrl eivor q 5ionorvo.

Iu;rnepooporrrd, oe ooe€v€i5 pe yp6vro orpo,\urrrd
ovorpio nou nqpouord(ouv noAuAopurrd I orpoyyJl4
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pd(o oro onloeto p€ooeurpdKto, nou EX€t ooQrl 6ptq,
5ev o<pi(er Kqt 5€v Sroppdrver ro noporeip€vo oord,
npin€r vcr pTTcriv€t q e(opruefurrl orponoiqorl orq 5ro-
Qoprrd 5rdyvtrroq.
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Avoltoroyevryg orciaoq 5e{ro0 trtEoou Kdt rcdrut
nveupovrrcoi ne8iou Kqt rTdpqretv6trtevo eprripero

I. APANH:, A.TZAPTZH, A. PANTH, B.:TOYNTZO:, OYP. ANAI-NO:TONOYNOY*, H. NANA:TAMATIOY**

14 Erooyr,uyq

1. loroprci

[lporerror yro yuvoiro 67 Xpovti.rv nou erodyeror orrg
26/6/81 orrlv 8q rfuvrrq rou N.N.O.A. p€ ro nopord-
rtl roropr16. And 4pqvou nopouord(er 6rjonvoro orqv
ronooq, EnXq Eqp6, ovope(lo ror ond;Aero Bopoug (7
kgr). An6 2prlvou npoorE0qre ror nuperrrd rivqoq pi-
Xpr 39oC. H ou;rnru-rporoAoyio ourq 5ev unoxti.rpqoe

;.re rorvfl ovrrpir.r.roq nou 5oOqre qno rov orroyeveror6
yrorpd rqg. perd on6 ourd erE0q oe ovri-TBC oyuyR
pe lNH, RIF rqr PZ rqr ouveordOq erooyrrlyq oro
NNOA.

Zuvq)ercg xat rp6no5 (wr1g: Zuvto[rouXog epydrpro
o€ Konv€pvoordoro, tyyopog, pqrEpo rprtiv uyrtirv
nqr5rdrv, nou 5ev ronvi(er, o[rre niver.

Iro npoqyo0pevo roropr16 rqg ovoQiperor TBC
nveupdvrrrv npo r€rpo€Tiog xor nqpe dyvtr.rorrl oytrtyd
yro 3-4 UnveS (rn 5rf roqe perd ond rorprrrl o[rorooq).

2. Quotxrl e{Uaoq

'Aropo oprrpeAEg, pe ru-rpivrlg OpiqlqS p€ 6qrq nooXo-
vrog. KArvrrd oveupiorovror: oppA0rrlro Kor peiu-roq

tdv QtrlvrlrKdrv 5ovdoecr-rv orq Booq rou 6e(roi qpr-

0tr,rporiou, 6nou ro qvqilv€uorK6 qu0ipropo eivot
peru.rpEvo. To dnop eivor qrrlloQqr6 3-4 5drru,\o por\-

0o16 ovdr5uvo AII = 12O/8O mmHg.
An6 rq unoAornq ouorflporo 5ev undpXouv eupq-

;.roro no0oAoyrrd.

NAPAKN I N I KE: E=ETA'EI'

l-ev. oiporog; Hct: 35.8%, Hb: 1 1.3 gr%, Aeurq:
16.4OO/ml lll = 84%, H = 1o/o, M = 5%, A = 1O%), Ar-

* Areu00vrpro rq5 8r1g KArvrrdg rou NNOA.
** Areu0rivrpro rou flo0oAoyoovoroprxo0 Epyoorq-
piou rou NNOA

ponerd,\ro 396 K,/UL, TKE = 1OO mm,/1 tirpo, Oupio.
21 mgr%, Iorxopo: 83 mg%, HB.Ag: opvqrrr6, xp6-
vog npo0poppivns 12" /12". XoAepu0pivrl oAtrq:

O.7 mgr%, Aeurdrporo oArro: 6,4 gr%, Aeurur;rorivq:
2,4 gr%, IQorpive5: 4 grYo, SGOT: 9 pov., SGPT: 7
pov., oAroArrq Qr.rroQordoq: 68 pov., Kpeorrvivrl: 1,6
mgrYo, l-ev. OJpurv: r.Q., HKI-: K.Q., Mantoux, Widal-'
Wright = opvqrrrtg, A,/o Otlporo: ovoporoy€vq oriooq
pe oooQq 6pro nou roro,\oppdver 6Ao ro 5e(r6 p€oo

ror rdrur nveupovrr6 neSio ror enrrqAJnret rqv o0-
ororxrl nuAq. Aev unopXer oepoppoyX6ypoppo. OoAe-
pdrrlro rorq ro rdrur nveupovrr<d neSio oprorepd (Er16-

vo 1o ror 1 B).

Bpoyyooxdnqo4: Adpuyyog - rpoXeio - rponrSo -o-
prorepd ppoyXrr<6 5Ev5po r.Q. Ae{r6 BpoyXr16 5tv5po:
l-lr\npnS onoQpo(q A6yur orSqporos Kor pAevvoydvou

rou oroplou rou onio0tou poorrori, 8O% onoqpo(q
rou oropiou rou nqpoKopSroro[r yto rov i5ro A6yo. O

BAevvoy6vog eivor e(Epu0pog, or5qportir5qg ror qrpop-

poyrroS.

CT-scan 1titpoxa: erreropEvq n0rvooq rou 6e{rori
rdrur AoBo0 nou evroni(eror oro onioOro pootrd rpd-
pro. flp6rerror pdtrtrov yro XtupoKororrqrrr<d ene{epyo-
oio ppoyXoyevo05 npoiA€uoqs. YnEp rqg erSoXdg ou-
rdg ouvqyopei q nopouoio perpiou Bq0poi, IepQoSe-
vrrtilv Sroyrti.roeov rdoo orq 5e(td niArl 6oo Kor oro
peoo0tupdrro. A(i(er vo oqperulOei q nepinrt;on uno-
rpondg TBC trdyur rqg prrprlg errdo<trrg rurv AepQo6e-
vrrrj.rv 5royrtrroec,-rv. Xu.rplg dr\Ao e upqporo qn6 ro uno-
Aorno nveurovr16 nopEyXu;.ro.

B t o t1t i o B p 6VXo u : O r 5 q portir5q g p poyXr 169 BAevvoy6-
vog - ororXelo erSrrdg QAeypovdg 11 roxo[Oerog 5ev o-
veupE0qoov.

Broqio nveipovo un6 o(ovrro ropoypdqo: Aiyo ro-
Aod0n enrOqfuoro rrirropo, liyo rJrropo ouvSertroi
roro0 ror <pAeypovtir6q ororXeio. KororlOq r0rropo 5ev

oveupi0qoov.
KurropoAoyrrq ppoyXrrdrv erxpioeutv, nruEAttlv,
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Err<6vo 1q

brushing, nr0€Ao yro B. Koch: qpvnlKd.
KoAAripyero ppoyXrrdrv €KKpio€uJV yro rorvd prrp6-

Bro (-), yro ;r0xqreg (-), ArporoAArtye reg xor' enovd-
Anvq (-).

ErEOq oe ovrrBiuuoq pe Penicillin - Merpovr5o(6Aq
ror oprxooivrl. O nuper6g 5ev nopouoiooe roprio u<pe-
oq rord rq 5rdprero rqg vooqAeiog rqg qlOe ;rro roA-
ArEpyero nruEAtr.rv yro rorvd prrp6pro p< ovdnru(r1
klebsiella pneumonial. 'Eyrve olAoy4 rq5 ovrrpiurroqg
rqrdnrv ovrrproypdpporos Kcn erE0q oe re<poupo(ipq,
oprrooivq.

Merq on6 rpelg pr€peg EXou;r< deeoq rou nuperot
Kor orq ouv€Xero onupe(io, pelriuroq yevrrdg rord-
orooqs.

H orrrvoypoqio edrpoKo o' ourfl rq edoq 5ev no-
pouoro(er peAriuroq. E{EpXeror pe 5rdyvu.roq nrOovq
nveupovrrq TBC rqr oyuJyn pe INH 1OO mg 3 x ror
RMP 600 mg 1x 1, rqr PZ-S0O mg 11/rtablx2.

2q Erooyrrryrl

H oo0evi15 noptperve oniperq yro 1O pipeg ror ;rero
nopouoiooe Serorrrq-nuperrr[ riv4oq xor orq ouvi_
Xero nuper6 pEXpr 4OoC. Enioqg oduvopio, roropoAq,
BqXo [ep6. Fr' ourd €nov€tody€rqt.

Kfuvrxd undpXouv rq idrq e uprlporo p€ rrlv 1q e roo_
yuyq errdg on6 Evq qrrlAoqqrd p6pQulUo nou erA0dq_
(e orqv eooreprrq enredvero rou crptor€poJ'ovrrppo_
Xiou ror perd on6 5io prEpeg nopouordorqre nopdporo
ornv €oor€plrd enrcpdvero rou crplor€poJ prlporj. H o_
rrrvoypo<pio 0drporo eivor 4 idro ;re rqg 1nS €rosyuJ_
Yns.

Err6vo 1 B

EPTA:THPIAKA EYPHMATA

Hct:32%, Hb: 10.1 gr%, Aeurd: 16.300 mt (f1 =
73o/o, H = 1%o, M = 1O%, A = 1O%), ArponerdAro:
S38.OOO,zml, TKE: 112 mm/1q dJpq. IdrXopo: 20
mg%, Oupio: 12 mgo/o, Ae0ropo oArrd: 6,9 go/o, A<u_
rcr"rporivq: 2,5 g%, I<porpivq: 4,4 g%, SGOT: 22 pov.,
SGPT: 34 pov., qArqA. euroq.: 8g pov., [ev. o0pr.r,rv:
K.Q. KurrqpoAoyrrE5 nruiAurv: opvrlrrrEg. flrteAo yro
B. Koch: Apvqrrrd, Mantoux: Apvqrrrd. KoAAripyereg
nruEAu.rv yro rorvd ;rrrpdpro: opvqrrrEg. KolfuEyereg
nruEArr-rv yro ptrrlreE (-), ArporoAArEpyero yro prrp6_
Brq (-).

Alorpoprrq Sldyvoo4

1. Qultariwory nveipovo:

unZp: orrwoypqQio Odrporo, CT-Otirporog, inop(r1
Aeprrlo5Evov, ovenoprrlg Aqq4 ovrreuporrrqg ovuyns
oro nopeA9ov, ppoyXooronrrd eup4poro, rArvrrq et16-
vo ror nopeio vdoou.

rorci; opvqrrrq mantoux -e(iroorl nruiAtrrv yro p-
koch onAEg ror roAArEpyereg opvqrrrEs- Un ovrqn6-
Kpron orrlv qvflQuUqlKrl oVuJVn.

2. Bpoyyoyevrlg ropxivog nve1povo:

unEp: orrwoypoQiq Odrporo, o(ovrrq ropoypoeio
Orirporo. Jnop{q Aep<po5Evu-rv ppoyXooronrrd euprl-
poro, rArvrrrl errdvo.

rorci; o5 uvopio enr peBoiuroq( roprivo u, KurrqpoAo-
yr rrl ppoyXr rdrv errpio<rrrv, nru EAcr.rv p roqrio pAevvoy6-
vou pp6yXou, Sro6epprrfl prorpio nve[r;rovo (-).
3. KuqteA6oKurraptKo Ca nveipovo:

un€p: orrrvoypoQio Otirporo, ofovr(d ro;roypo<pio, J-
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nqpqq l€pQo6Evtrrv, rArvrrd eupdporo ror oupporq oe
peydr\o noooor6 Bpoyxooronrrrl errdvo.

ror<i: o pvqr r r[ rurro por\oyr rrl nru EAr.r-rv, p poyXr rtlv
errpioer"uv, onouoiq ppoyXoppoiog.

4. llveupovia and drunq puropaxrqpi\n:

unEp.' orrrvoypoQiq Odrporo, o{ovrrq ro;roypoQio
0d.rporo, rlnop[q lepQoS€vr.rtv, opvqrrrfl mantoux.
rr\rvrrd errdvq.

rorci; ou5e;rio ovron6rproq orq Oeponeio.

5. Koxorl)eg AtltQwlto:

unEp.' orrrvoypoQio 0tirporo, o{ovrrd ro;roypoQlo
Od.rporo, Jnop{4 AepQo5Evurv, rArvlrq err6vo, ppoy-

Xooronrrq err6vq.
rorci.' orporoAoyrrq err6vo.

6. llveupovtxEg Aotpb{erg an6 plxryrcg:

o. rorrrSropururorrq nveupovio.
unEp: o/o Oti.rpoxo, o{ovrrrl ropoypoQlo 0dlporo, i-

nop(q AepQoSEvrrrv, r,\rvrrrl err6vq.
rorci: ronog Sroprovrlg, <ndyyeA;ro, qnouoio enrnAo-

rd.rv (nveupovr16 ondorqpo, ppoyXonveupovrrd oupiy-
yro), roAArEpyero ppoyXrrdv errpioeu.rv ror nru€Aurv
(-) BpoVXooronrrq <rr6vq.

p. roronAdoptrroq ([lpurrono0dg oleio nveupovrrd l-
oronAdopuloq).

unEp; orrrvoypoQio edrpoKo, o(ovrrq ropoypoQlo, i-
nop[q AepQo5Evr.uv.

rorci: xArvrrq nopelo (ouvdOtrrg ourdporrl iooq perd
1-3 eB5opd5eg), o5uvopio e,\iyXou yrq rn 5rdyvr.lorl
rqg v6oou pe 6eppoovrrSpdoerg, ppoyXooronrrq er16-
vo.

y. pr\oorop0ruroq.
urEp: oKrvoypqQiq edpqKo, o(ovrrfl ro;roypo<pio, J-

nop(q ,\epqoSEvulv, rArvrrq err6vq. nopeio v6oou,
Sepporrr€g erSqAdroerg (Sepporrroi 6(or. uno56pro o-
noordporo).

rorci: opvqrrrEg roAiripyereg nruEr\trrv ror ppoyXr-

rti.rv errpioeulv yro rq v6oo.

7. Euxatptoxig Aotlttl{ery:

unEp.' orrrvovpqQio Otlporo, rr\rvrri err6vo.
rorci; onouoio roroprro0 ovoooKqrqoroAprtvou o-

o0evo05, onouoiq on6 ro roroprrd vooqpdru"rv nou
npo5roO&rouv oe qvdnru(q euxorprortirv Aor;rtir(eurv,
opvqrrrEg roAArfpyereg yro prrp6pro nou evoXonorori-
vrcn ornv ovdnru(q eurolprordrv r\orpdr(eurv.

8. Baxrqpdnxig nveupovieg:
(nveupovia an6 9enxd fi apvqnrd xord Gram)

urEp.' oKrvoAoyrrd €tKdvcr, orporoloyrrd err6vo.
rord; Evop(q rArvxqg erx6vog ror nopeio rqg v6oou,

nNEYMON Teiyog 1o, T61tog 4og, lovoudprog-lolwog 1991

o{ovrrq ropoypo<pio Otirporo, BpoyXooronrxq errdvo,
oSuvo;rlo onop6vuroqg rou prrpoopyovropo0 ond
ror\fu Epyer eg oiporog, nruEAurv, ppoyXr rtirv errpioeurv.

9. llveupovio ond oKnvolJixrlru:

unEp.' orrrvoypoQio Otlporo. olovxfl ropoyporplo, ti -

nop{q lepQoSEvu-rv, rArvrrq €rK6vq ror nopeio v6oou,
Sepporrrig erSrlAd.roerg.

,(ord.' qSuvoplo roAfuEpy€ros Kor runonoirlorl rou
prKpoopyovroliorl, prl ovron6rproq orrlv 0eponeio pe

n<vrrrAAivq.

10. 'Arunq fiveupoviq:

unEp: orrwoypoqio Odrporo, orporoAoyrrf €rK6vo,

opvqrrr€5 roAfufpyereg nrufltrrv ror ppoyXrrtirv €KKpi-

o€u.)v.

,(ord.' qEovrKd ropoypoqio Od.rporo, lepQo6Eveg, E-

vqp{n, elfAr(q ror nopeio v6oou.

1 1. A6ivwpa:

unEpr o rrrvoypoQlo Otilporo, o(ovr rrl ropoypo<plo.
rorci: BpoyXooronr rrl er rdvo, oTrou oio o r Uonri o€u,v

NPOTEINOMENOI AIATNO:TI KOI XEI PI:MOI

- Mantoux.

- KoAArEpyere5 nruEAurv yro rorvd prrrp6pro ror yro p-

koch.

- Ar poroAfu Epyereg-ouporoAArEpyereE.

- KurropoAoyrxd nruiAr.r.rv.

- Bpoyloor6nroq
o. proqio ppoyXrroi Blewoy6vou
p. rurropoloyrrcd ppoyXrrtlv errpio<rrlv
y. ror\ArEpyereg ppoyXrrtilv errpioerl.rv (rorvd prrp6-

pro-p-koch pirqreg)
5. Brushing: eniorptr.roq rou uArxoJ o€ uoAivq nr\dro

1-rovrponoiqoq rou u,\rroJ ror e[Erooq yro p-koch,
rurropor\oyrrrl.

- A{ovrr4 ropoypoQio Odrporo-xorAioE.

- Ie neplnr@orl opvrlnKdrv onovrqoeurv qn6 ro uArr6
rqg ppoyXoor6nqoqg 5ro5epprrrq proqio nve0povo.

Aerireprl erooyrrryrl

-- EnovdAqqq ppoyXoorondoerr.rg pe rrg i5reg elerdoerg.
-- Xerpoupyrril o<poipeoq rou oyrr5iou qn6 rov opror€-

pd l.tqp6 Kor ro oprorepd ovrrppdxto Kcu toroAoytrq
e(Erooq.

-- Kor\Artpy€rcr rou oQorpeOEvrog uArroi qn6 rq oyKi-
5ro, yro rorvd prrp6pro ror ;rrirqreg.

-- EnovdAqqrl roAArepyerdlv npog 6r\eg rrg 6uvorEg ro-
reu0dvoerg.
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AnoreAEopqro €E€rdo€urv

Ae[rre pq ppoyXoordnqoq: 'l5rq eupqporo rl5
nporlyo0;revqg e{Eroor15: Brorpio ppoyXrroJ pAevvoy6-
vou: oi5qpo, oyyeloppi0€to, Kot opolEg ql<y;rovtirSerg
Srq0qoerg rou Xopiou. IrorXeio er5rrrl5 QAeypovrlg fl
rororlOeiog 5ev oveupiOqrov. Brushing rurropoAoyr-
rEg ppoyXrrdrv errpioeu-rv xor nruiAtrrv opvqrrr€5 yro
xororl0e ro.

KoAArtpyero BpoyXrrdrv errpioecr.rv yro pJx4reg: A-
vonrtXOqoov p0rqreg oIAd 6ev €yrve Suvorq rl ruTro-
noiqorl roug. YndpXer q nr0ov6rqro ovdnru(rl5 clKl-
vo;rJrqro I vordpSrog. To eupflporo eivor neproodre-
po oupporo pe vordp6ro.

'Eyrve Xerpoupyrrd oqoipeon rou oyrr6iou orqv ior.r.r

enr<povero rou opror€potl Unpou Kclt rrls eooreprrdg e -

nr<poverog rou qpror€pori ovrrppoXiou.
CT 06por<o r<or rorAiog: iSro rou Otilpo<o - nrOovd

XoAoAr0iooq.
Broqio rou o<porpeOEvrog oyrr6iou rou ovrrppoXiou.

Er<dvo rorrrtirSoug <pAeypovdg pe noAunupnvo ytyo-
worrjrropo rou rJnou ru.rv [Evov orrrpdrcuv.

H roroloyrrd e(Erooq rou oyrrSiou rou crptor€porl
prlpo0 t5er{e: <pleypovdrSqg ene(epyooio SEpporog ror
uno6opiou ;re Xoporrrlpeg SronrjqorlS Kot ytvclvroKUr-
roptr[ ovri5pooq, nopouoio propQr.u;rdru.rv p€ Xqpq-
xrdpeg puxqrur\iu-rv.

H e[dyqoq rov no0oAoyoovoroprrdlv eupqpdrov ei-
vor 11 elqg:

H roroAoyrrd err6vq rqg oAAoiurons XopoKrqpioOqxe
opyr rd onAtirg oov crrToorn pordr5 q g, yryovroxurro p r rr1

5<pporrrd <ne(epyooio ;.re nopouoio <purqruAiurv, e-
ner6d:
1. Murqr0Aro, rSrd(ouoog 5nlo5n pop<poAoyiog onor-

rie5 oov er54Auroq rou QorvopEvou Splendor-Hae-
plil7 eivor 6uvor6v vo ovonruX0orlv eni ,\orptil[er.r.rv

onurg: Axrrvopurqriooq, rorrr5ropircr.loq porpuo-
p0ruroq, Quroprjruroq. onoporpiXtrroq, purqrdrpo-
ro oQerA6pevo oe poSoupoprjxuroq r1 NordpSro ri-
nou Brasiliensis Kot p6vo oro 5Eppo, Aorpdr5q oi-
ro 5q.1. ovrlxovro 16oo oe oArlOeig ptrqre5 doo ror
oe porrqpi5ro uqrqAdE poOpi5og18.

2. To purqrti,\ro rqg oAAoirr-ror1g, 5ev nopouoio(ov ru-
nrroug Xoporrqpeg oKlvopuKrlrrdoeog drov Sqlo-
5r1, noArj prrp6repo qn6 ouro rou orrrvol-ruKqro, p€

orrrvo<r5f pev, oAAd 6Xr ropuvoer5d 5rop6peuroq
rurv n€prQ€prrdv uQtirv, ror 6Xr oporoyev€g pooed-
<prAo rEvrpo (err6veg 1 ror 2).

3. Irqv oAAoiuroq ou;r;rereiXe Kot ytvcrvroKurroprrq o-
vdnru(q, orotXeio oouvqOeg eni orrrvol.tuxqloorrdg
Aoipr.u{qg.

4. H qn65ood rou oe NordpSro asteroides (porrqpi-
5ro nou 6nr;rg xor o orrrvopirqg lsraeli, euOivovror

Erxdvo 1

Erx6vo 2

yrq nv€upovrrE5 onoorrlportirSerg otrAor6oerg pe

orlyxpov€S oupryyonorqoerg) npoo&rpou€ oro Bt-
p,\roypoqrrd 5e5o;rivo, ou;r<ptr.rvo pe ro onoio 11

vordpSro asteroides 5ev oXq;rori(er ovdAoyeg o-
norrieg oAId oOpoioerg Srdonopreg 5rorAo6r(opE-
vtrlv tvrSicr.rv (uqdrv)1 6'1 e'20.

'Eror, perd rr1 5tdyvr.r.roq 611 4 6Aq.ene{epyooio o-

Qeir\eror oe ;r0rqro n utyn,\rlS BoOpi5oS porrqpiSro,
ror onorAeropivou rou orrrvopirqrq lsraeli, o ooeqg
ro0oprop6g rou otriou, oQt0qre oe prrpoproloyrx6 o-
po,\oyrrd EIeyXo. Merd rr1v, 6nu.rg ovoprev6rov (noOo-
Aoyoovoroprrd rou,\oXrorov) onoru;io rqg Oeponeiog
yro oKrvopurqriooq, rqv onoruXio onopovdroeu-rg ror
;rrrpoproAoyrrq rou ouyrerprpEvou qtriou, ror rq roAd
onore,\€oproro rnS 0e poneiog pe T.prpeOonpi;rq +

IouAqope0o[o(dAq, ororXeio nou evrovdlroro nrOo-
voloyotoe voxdpSro, Kot nopo ro 5e5opivo, rqg ouvrl-
0ou5 onouoiog purqruAituv eni vorop5rdoecr.rs, €ntx€r-
pnOnre 11 roroAoyrrd Srepe0vqoq yro nrOovrl ouvOnop-
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[q 5roondpru.rv Gram Oerrrdrv lvr5iu-rv orqv oiAoiu.roq.
H Xptioq Gram eiXe 0errrd onoreAEo;lorq, erx6vo 3,
rqt fror rouronorqOqre ro oilo Kcn p€ ctvrtK€rpevrx6 erj-
pnpo.

Erx6vo 3

TEIog, q roroAoyrrq nroronoiqoq rvrdiurv voropSlog
pe Xpdro4 Gram oro roroAoyrrd nopooreioo;ro, nopd
rqv Jnop(q purqruliu.rv. oSqyei oro oupn€poopo, 6n
o oxlporop6g purqruAiurv nopd ro 6e5opEvo rn5 Pt-
ptpAroypo<piog 5ev onoreAei eipqpo nou qvrirerror
orqv voropSioorl ror 0o npiner ndvror€ vo qroAou-
0eiror pe nrOovq ovo(qrqo4 rvr6icr.rv voropdiog Un €U-

Qovtirv p€ rnv rorvq Xptiroq Arporo[uAlvrl5-HuJoivns,
eni nopouoio5 nve upovrxrlg vdoou, 5epporrrdrv oupty-
yicr.rv, ror Suoro{rv6pqrou orrro,\oyrrd puxqruAiou.

Aror6nqre n ovnqupqrrrq oytoyfl ror riOqre oe o-
VoVn l.V. pe rprpe0onpipq-oouIQopeOo{o(oAq oe 5o-
oq 2amp lV x 2 (1 amp4OO/8OO). Merd ond ndpo5o
4 qpeptirv nopouoioo€ [r<peoq rou nup<ro0 Kcu orrl
ouviXero onupe(io pe nopdAAqArl pelriooq rrls y€vt-
rq5 rordoroons. H orrrvoypoQio Otirporo prerd ond
15 qpEpeg nopouoioo€ peAriuroq. 'Eyrve peiooq rqg
opXrrdg 66oqg rr,uv <popprdrurv. IuvEXroe rrl O€pqn€u-
rrrd oyr.tryrl yro 3 pqveg Kot nopouoiooe npooSeurrrd
nARpq onoxorqoroon rq5 uyeiog. Enove(Erooq pero
on6 4pqvo ESer[e o,/tpio 0tirporo Xurpi5 ouoroolKd
noOoloyrrd ororXeio.

TeArrq 6rdyvtrloq: Norop6ioorl

2u(qrqoq

l-{ vorop5ioon €ivor vdoog Xp6vro e{eArrrrrrl nou
npoKoA€iror on6 5rdQopo ei5q o(eovrdxov Kqr o€po-
pituv orrrvopuKRru.rv, rurv vorop5rtirv o onou5or6repog
ovrrnpdoulnos rtrlv onoiuJv eivor q Nocardia asteroi-
des3. Tpio eivor rq ei5q rqg Nocardia nou €voxonoto[,-

nNEYMON Teiyoq 1o, T61.ro9 4og, lovoudptog- loivrog 1 99 1

vrcn yro rrg Iorpdl[erg orov dv0purno q N. asteroides,
N. brasiliensis, ror N. Avial. To eiSog N. asteroides
eivor uneri0uvo vtcr lS rv€upovtrEg Aorptir(erg, evdl ro
eiSq N. Brasiliensis ror N. Avial nporoloJv ouvrlOurg
evronropiveg unoS6preg oAAordloerg (purqrtilporo)1 1'12.

H voxop5ioorl €ivot v6oog nou onovrdrqr oe 6Ao ro
rdopo, eivor nro ouXvfl orrg rponrr&g X6p€S, evd orqv
EIAdSq 0eopeiror ondvrq. Irq prpfuoypo<pio piXpr ro
1957 eiXov ovororvur0ei 5O nepinou neprnrtioelg vo-
ropdiooqg evdl rq en6pevo 4 Xp6vro ovororvdrOrlrov
1 80 neprnrdroe r91 .

l-lpooBdAAer dAeg rrg 4Arrie5 ;re peyol0rspq ouXv6-
rqro perolu 20-30 ertlv. Anovrdrqr nro ouXvd orouE
dv5peg, oe ovoAoyio 2:1.

H NoropSro 5ev qnoreAei ororXeio rng oqnpoQul-
rqg Xr\urpi6o5 orov dvOpono, yt ' our6 6rov ono;rovdr-
veror on6 nrueio Oeur.rpelror drr undpxer Aolpo{r110'11.
Or NoropSie5 ppiorovror oe oeOovio orq q0oq13'14

rupiu-rg 5e oro €5oQog xor eroEpXovrclt orov opyovrop6
q ond eronvoq poAuoptvqg or6vqgl5 d ror6nrv Aioqg
rqg ouvExerog rou 5€pporog'o. Aeu undpyer on65er(q
perdSooqg v6oou ono ov0pulno oe dvOpurno fl on6

-, 5gulo o€ q(l)o .

H NoropSio ouvdOog ovonruooerot o€ ovoooKcl-
roorolprtvouS ooe€v€ig ror er5rxd o' ouro0g nou nd-
oxouv on6 rorod0q vooqporo. onu-rg AeuXorpio, ,\ep-

Qtilporo, r.A.n., oe ooOeveig pe ruqeAr6rxrl nporei'vrrr-
oq, BpoyXerrooieg, AIDS, ror o' ouroJg nou Aoppd-
vouv Xpdvro roprrroer6q yro 0eponeiq dAAov v6-

2.10
OLrrV

H Aoipo(q on6 vordp5ro ;rnop<i vo evroni(eror oe
onoro5flnore 6pyovo rou orirporos n vq ep<povi(eror
on6 rqv opXd oov yevrreupEvq Aoipr,u{q npoopdAAo-
vro5 rour6xpovq rr€proodrepo on6 Evo dpyovo3'4.
Meprroi ouyypo<peig ovo<pipouv 6rr ro 1,/3 ru.rv nepr-
nrtloetuv pe voropSiooq oeopotioe Aoiprrr[q ovo-
nveuorrro0 ouorq;rorog, 1/3 eiye poperl yevrreup€vqg
Aoipur(qg Kqr ro un6Aorno noooor6 o<poporjoe npo-
opoAd 6Epporog Kot K€vrptKo0 veuprro[ ouordporog
(K.N.:.)5.

H rArvrxq err6vo 5ev eivor er6rrd yro rq v6oo oAAd
pnopo0ps vo rrlv ore<proipe 6rov Stonrordrooupe
loipu,r{q o€ crvoooKorooroAptvo oo0ev45. To oup-
nrtlporo pnopei vq eivor nuper6g, rdnurorl, qndlero
pdpoug, prlxog nopoyu-ryr165, nAeupr16 dAyogl6'11. Ar-
pdnruoq ondvrq ovo<pEperor. To ou;rnrdrporq ourd
pnopei vo Sropxoriv peprr€g ep5opd5e5. Enirroo4 rqg
nveupovrrq5 Aoipo{qg orov un€(urdro pe rt XurpiS
npoopoArl rou Ocr.rporrroJ rorXtirporog noporqpeiror
oro 1O%o ru-rv qooevdv.

Arporoyevqg 5roonopd pe rq Sqproupyio onopro-
rpuopfvcr.rv onoorqportllv eivqr o <DdBoS rnS nv€upovt-
rrlg vorop5iooqg. 'Orov ouppei orporoyev4g 6rqono-
pd pnopei vo npoopAq0oiv eyrEqoAog, op0pdroerg, o-

w
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Err6vo I

ord,6ippo, v€Qpd, dnop, oQ0oIUoi6. H npoopoAq €-
yre<pdAou q pqviyytrrv nqpqrnp€ircn o€ noooor6 3O%8.

Ie nepinruron npoopolqg eyreQd,\ou I p4viyyurv f-
Xoup€ Kclr rqv ovdAoyq oupnrrupcrroAoyio. H SroQopr-
rq Sroyvrl-roq on5 n€prnrdro€rg ourE5 0o neprlo;rpdver
voodporo nou pnopei vo npoopdAAouv rour6;1povo
nv€0pov€S, eyrfqoAo, prlvrvy€S 6nurg elvor TBC v<onAd-
oporo rr\n.8.

Aprer€g QopES eivor noA0 5[roroAq q onop6vtr-roq
rqg voropSrog ono ro 5rorpopo proAoyrro uypd ruJv

nooXdvrurv (oipo, nrJeAo, ppoyXrrfg exrpioerg). Kor

rouro yrori ouxvd ro Seiyporo enr;roA[rvovror ono or\-
Ao porrrlpi5rq ro onoio qvqnriooovror ypqyop6repo
on6 rqv vordpSro ror or6pq or voKdpSr€S KoroorpE-

Qovror rord rqv 5ro6rrooio onopdvtuoqg rou puKopcr-

rrqprSlou. To rvi5rq (uQES) rrls voxdpSrog rrl5 cror€po-
er5o0g 5ev yivovror €pQovR pe rrg rorvtg Xpdro€rs or9
roroloyrrig ro;rEg xor yr ' our6 eni unoqiog qnqrreiror

xp6on Gram'2''u.
Irqv orrrvoypoQio edpoKo oro opXrrd ordSro Qoi-

v€rol oov evronropEvq ppoyXonveu;rovio, xoOtilg n pAq-
pq oulover, yiveror nurvruoq oAou rou poApo0e. Eivor

5uvordv vo Soipe rorA6rqreg. 'AAAe5 orrrvoypo<prrE5
onerrovioerg eivor o(drSerg noAuo(drSerE orcdoerg ror

,10
un€(ujKorrKn ouAAoYn

Mero rqv erooyrrlyd rulv oouAqovopr56v orqv 0e-
'poneio 

rqg vorop6rdo€os q 0vqorp6rqg ond 75% per-

drOrlre oro 460/o. Or ooOeveig BiBorq pe yevrreupEvrl
r\oipo(q fXouv popJreprl npdyvrrroq. H 0vqorp6rqg e-

[oroAouOel vo nopo;rfver uqqAq yrori ourol nou nq-
oXouv on6 voropSitooq ouvqOcr.rg ndoXouv rqr qno

dAAo Boperd vooqporo5'6. H 0v4orpdrqro nAqord(er ro
5O% orov nooXer ror ro K.N.I. Kor ro 11% o' oo0e-
veig ;re nveupovrrd Aoipu;(q10.

Err6vo A

Oeponeia: H eQoppoyrl ru.rv oouAQovoprStlv orqv
Oeponeurrrrl rqg vorop5rooeu-rg dAAo(< pr(rro rqv npd-
YVL()Orl.

To ouvfi0urg XpnorponotoJpevo Qdpporo eivor r1

oouiQoSro(ivq oe 6ooq rrovd vo 5qproupyrloer oro0-
pn rou Qop;rdrou oro oipo 6Xr prrporepq ond 1O

mg,z10O ml. H qpepdoro 66oq eivor 4-6 g oou,\qo-
5ro(ivqg. Ie noAu Bopertg roroordoerg q qpepiloro 56-
oq, pnopei vo Qrdo€r 8-9 g. I' ourEg rr5 roroordoerg
o;ru.rg pnopel vo 5oOoiv ror dIAq QdppqKo 6ncug re-
rpoxurAivq, epu0popurivq, opnrrrAAivq, yevro;rurivq
oe ouv6uqopd pe oouAcpo6ro(ivq. 'EXer Xpqor;ronotn-
Oei or6pq rqr o ouvSuoop65 oouAqopeSo{o(6Aqg-
rprpe5onpipqg pe pEoq qpepqoro Sdoq 5rnAdoro5 rrls
rovovrrdg (8 tabl. 80/4OO mg TMP,zSMX rqv qpEpo)

;r< o(r6loyo onoreAEoporoT.
Or Oeponeurrroi Xerpropoi yro rq voropSiooq opord-

(ouv pe ereivoug rrlg TBC SrlAodrl 0o npEner vq Xopq-
yeiror q Oeponeio yro pdveg ror perd rqv onouolo ev-
5ei(eurv eve pyou vdoou. To o0vqOeg Xpovrrd 6rdorq;ro
nou Sivou;re 0epoueio eivor 3-6 prlveg.

Ie neprnrdroerg onoorqpdru.rv r1 6epporrrd;v pAoptirv
q 5rdvor(q d q nopoXireuon eo nptnel vo ouvSud(eror
p€ ovrprKpoprorq Oeponeio.
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Oeilxry TepBouraA[vry

H nponyu6vn EounOrKR rexuotoylo
offi ospqnsio rou qoeuqroq
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o ,{iltllt}*x*t 6elrtn 66o€ov

Dracanyl'Turbuhaler'
Terbutaline sulphate/O€iiKn repBourotrivn

flloorrx[ 6oorperprxrl ouoxeul pe ox6vr1
yro eronvo6g, oro0ep6v 66oeov 0,5m9 / 66o11

lllvqeoq: Koee ouoKeun Dracanyl' Turbuhaler' nepdxer
200 6ooetg rcov 0,5 mg (terbutaline sulphate).
OoploKoloyrK6q rEr6rnrEq: H tepBourotrivrl 6ro05reL o6pe-
vepyrKn 6pAon, nou BoorKd opoq oTpdQeTor orouq B,-06pe-
vepyrKolq uiloboxelq, npoKol6vr0q 610r Xotropoon rov 

^ei-tov ;ruu<ri.rv rvrilv rov ppoyxtov, ovoorotr4 Tqq qneleueepo-
oqq ev6oyevdrv onoopoyovrov, ovoorotrrl rou ot64porog
nou npoxole[roi on6 ev6oyeveig ev6topeoouq nopoyovreq,
oul4p6vq Koeopon p6oo Tou Kpooooro[ enrorltrrou rou
Btrevvoyovou xoL Xolopool Tou UUoq rlq UrlTpoq,
Evdeiqerq: Eni Bpoyx6onoopou oe Bpoyxtxo ooopo rot enl o-
voorp6qrlou Bpoyxoonoouou oe nveupovLKO epq0orlgo,
BpoyxiTr6o rot yevrxriq nveugovono0eeq ouvo6eu6geveq
ono BpoyxoonooUo.
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Avr€v60iEerq: To npolov ovrev6ekvuTor oe urepeuoloerlro
orLq ouunoeopunrrK5q ouivsq, orouo.
Avenr00p4req EvipyerEq: H ouXvorlro rov nopevepyer6v
ortg ouvtor6peveg 66oetq eivot Xopntrn. H repBourotrlvr1 1o-
pnyoUpsvn ge etonvorl, 6ev ovop6verot vo nporotrfoet ou-
ornponKaq oventO0prpeg ev6pyeteg. O TpoUoq, ro oioenpo
notrpcirv r<ot ot rovxol onoopol nou 6Xouv ovoqepoel, onore-
trorJv Xoporrrlptortro qg dpoorlg olov rov oupno0optpnrt-
xri;v o1-uvrbv,Kot ot rperq oventOtprlreg ovTL6pqoetq elvot ovo-
orpeqtlqreg evToq rov npd:rcov 2 eB6opo6ov rnq eeponeioq.
AltrntrEflrdpdoerq: 0t 91 ertrerru<ol p-ovoorotreig pnopel v'o-
voore[Iouv peprK6q 1 otru<cbg n1v 6pooq rov B-6t€yepr6v.
l6roirepeg Epogutrdqerq ro16 rr1 1p[or1: To Dracanyl'
Turbuhaler" np6neL vo Xoprlyelro npooexru<o oe ooeeveiq

ue unEpeuoroolo(o npog ng oupnooo;ul.rnnK6q ouiveq n.X. o-
o0evelq pe un enopK6q etreyXopevo unep0upeoet6rop6.
'Onroq otro ro qopyor<o nou 6teyelpouv roug B-o6pevepyt-
KoUq uno6oxr(q, Srot rot ro Dracanyl'Turbuhaler' pnopel

^lST IRA
.rAstro E\\ds A.E.r

zoo66xou nnvnq 7, 152 31 K.XoAov6pt, Aonvo, TnR.: (01) 64.76.523

Avrnpooonoc, arovoueoq ffiaorronE: A.E.B.E. TnR. nopovvsRtdv: (01) 66.77.378

vo nporotr6oet o{rlon rnq yluK6(nq rou oiporog oe 6topr1-
rtrouq (oroppu0gtol). 0t B.-6reyepreg exouv Xplotponotn-
oelp'entruxlo oqv oqs[0 ovnuerdnron qg ooBopqq roXotlr-
Knq Kop6roK1q ovenopKerog. llopo rotro, ro goppoxo ouro
Unopei vo npoK0l6oouv KopOroK6q oppu0pieg xt'ouro 0o
np6net vo trolrpdveror un6qjn, Koro Tn €eponeio ooeevdv.
Aoooloyio Kor rp6roq Xopiynons
Evriluror ror nor6rd 6vo rolv 12 erdv:0,5 mg ('1 etonvon)
xoOe 6 6peq ror / 11 onorg onorrelror. :e ooBop6q Korooro-
oelq n sqdnoq 6oon pnopei vo ouqnoel [6Xpr 1tq 3 eronvoeg.
H ouvotru<fl 6oo11 ovo 24opo 6e eo np6ner vq unepBolvsr nq
12 etonvo6q.
nordr6 5-1 2 er6v: 0,5 mg (1 eronvo4) Koee 6 6peq Kot / n o-
noq onorrelrot. Ie oopop6g r<oroorooetg 11 eeono\ 6oorl
pnopei vo ou(10ei oa 2 etonvoig. H ouvoltKn 6oon qvo
24opo 6e eo np6nst vo uneppolvet ttg 8 etonvo6q,
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CIIOLEDYL SYRUP 62.5m9;5m1.
GIIOLEDYLELIXIR 100mg.l5ml.
QTOLEDYL TABS 200m9.
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