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OAHTIEZ A TOYZ ZYTTPA®EIZ

NMNEYMQN eival 1o enionpo emiotnuoviké meplodiké g EAAnvikig MveupovoAoyikig Etaipeiag kaw mg
EAANViKYG BpoyxoAoyikng Etaipeiag. H emhoyr| TG UANG yivetal ané tn ZUVIAKTIKY Emutporn tou mneplo-
SlkoU e euBuvn TwV AleuBuvTdv Z0vTagng kat Twv Yneubuvwv Tng EknaideuTikig 'YAnG kat twv EpguvnTi-
kv Epyaoidv mou opioBnkav ané ta Aoikntikd ZuppoUAla twv dUo Etaipeidv ue 56t Bntela.

H UAn Tou nteptodikouy MNEYMQN avadépetal katd kiplo Adyo oté AvanveuoTiko Zuomua. H dL4pBpwon
NG UANG mepthapBavel: 1Y ApBpa Zovia&ng, 2) MpwTGTUNES EPEUVNTIKEG epyacieg, 3) Avaokonoetls, 4) Ex-
nateuTikd Briua, 5) Eviiapépouaeg neptntwoels. 'ApBpa olviagng, AvaoKomnoEL, Eldikda dpBpa kat 'Ap-
Bpa exnaideuTikol Teplexouévou (EkmadeuTikd Bripa)dnuooietovTal HETE ané ypanth npdokAnon mg
ZUVTAKTIKNG Emitponng.

O1 MpwTSTUNES EPELVNTIKEG EpYATiEG KpivovTal and TouAdxIoTov dUo aveEapTnTouG KPLTEG. OLevdiadé-
POUCEG TEPITITWOELG EMIAEYOVTAL antd TIG TEPIMTWOELG TIOU TtapoualaZovial oTig AlavOOOKOUEIAKEG TUY-
KEVTPWOELS TNG BpoyxoAoyikrg Etaipeiag. Ta GpBpa ouvTagng, Ta e1dikd Gpépa, ol MpwIoTUTES epyaoieq
dnuootetovtal oOAGkANPeg oTrv EAANVIKY kat AYYALk: YA®ooa. Ot EpEUVNTIKES £pYATIEG TTOU uttoBaAAov-
Tat ota EAANVikd 8a petadppdlovial ota AyyAikd péoa oe éva pfiva ané g anodoxng g epyaciag yia on-
goaleuan, pe euBUvn TwV CUYYPAPEWV.

EPEYNHTIKEZ EPIAZIES: nepiéxouv katd oelpd:

1) ZeAida TitAou: TiTAOG, Ovépata ouyypadewy oTnV OVOUAOTIKY, KEVIPO TIPOEAEUDNG, AglBuvan, TnAé-
dwvo KUPLlou ouyypadéa yla emkolvavia.

2) MepiAnyn: Ané 100 £wg 200 A£EeLg TToU B4 TEPIEXEL TUVOTTTIKA TO OKOTIO, TN HEBodo, Ta Baoikd amoteAé-
opata Kat Ta oupmepdopata mg epyaciag (o TitAog, n mepiAnyn kat n BiBAloypadia va apxiCouv amnd véa
oeAida). ETo TéA0g TwV MEPIANYPEwWV va avaypdpovial 5 TouAdxioTov AEEELS KAELSLA.

3) Etoaywyn, 4) YAtk6 - MéBodog, 5) AnoteAéouara, 6) Zugritnon, 7) BiBAtoypagia.

O1 BiBAloypad kég napamoumnéc 8a yivovtal He To cuotnua Vancouver dnhadn oTo keiuevo apibuouvrat ka-
14 oelpd epdavioric Toug. BiBAloypadia and neptodikd: Meta tov apiBud, avadépovtal 6Aa ta.ovépara
Twv ouyypadéwy, o MARPENG TITAOG Tou dpBpou, 1 emtionun CUVIUNGCT TOU MEPLOSIKOU, TO £T0G, O TéUO0G, N
TMP®TN Kat TeAsutaia oeAida. .. 1. Milic-Emili J., Henderson J.A.M., Dolovich M.B., Trop D. and Koneko K.
Regional distribution of inspired gas in the lung. J. Appl. Physiol. 1966: 21, 749-759.

BiBAloypadia and Movoypadia: ApiBudg, ovéuata suyypadéwy, TitAog, apiduog ékdoong, o ekdoTIKOG Of-
KOG, 0 TOTOC Kal To T0¢ ékdoong, oehideq. m.x. 2. Nunn J.F.: Applied Respiratory Physiology 2nd Edition.
Mac Graw Hill, N.York, 1977, 33-35.

BiBAloypadia ané kepdhawo BiBAiou: ApiBudg, ovépata cuyypadéwy Tou kepaAaiou, o TITAOG TOU KEPO-
Aalou, In, o TitAog Tou BIRAIOU, ot Emotnuovikol Zuvtdakteq (Editors), o apiBédg €kdoang, o eKBOTIKGG Of
KOG, 0 TOTIOG Kal TO £T0G £K300NG Kat oL OeAldeq. .. 3) Gibson J.G., and Pride N.B.: Pleural, Alveolar and Sy-
stemic Diseases Affecting Chest Wall Function: In: The Thorax. Roussos C. and Macklem P.T. (eds) 1st edi-
tion.Marcel Dekker, New York, 1986, 1123-1133.

8) Mivakeg: Na éxouv oadn - enegnynuatiké titAo kat va ypapetat o kabévag oe XwpLotr oeAida.

9) Eikdvec - Alaypdupata: YnopdAAovial oe pwtoypadieg 9 x 12 cm (3 avdruma), TEXVIKA AYPOYEG. ZNUELW®-
VETAL 0TO oW PEPOC He HaAakd HOAUBL, © aptBudg G, 0 TITAOG Tou ApBPOU Kal 0 TPWTOG JuYYpPadEag Ka-
B(G Kal TO EMAVW UEPOG auTHG. Ot UTIOTITAOL TWV EIKOVWV (AECAVTEG) OE XWPLOTN oeAida.

MpoimoBéaeig: MNelpapatikég epyacieg oe avBpdmoug N mepapatéiwa Ba npémnel va ouvodeuovral he dn-
Awom 8TL akoAouBriBnkav GAoL OL KAVOVEG TNG ETOTNHOVLKNG SE0VTOAOYIag cUpudwva HE TIG apx€qg tou Hel-
sinki. TEAog n epyacia dev Ba MPEMEL va £xelL SNUOCIEUBEL IPOTYOUUEV®SG.

O1 epyacieg yia dnpogicucn, SakTuloypapnpéveg o€ SIMA6 S1aoTnpa Kai ue eupd nep1Bwpio, urrofaAAov-
Tai o€ 3 avaTuna (1 TPWTATUMO, 2 KAATG ToldTNTAg pwToaviiypada) oTn Aicubuvon:

NEPIOCAIKO «MMTNEYMQN»

NMAMNAAIAMANTONOYAOY 4

AOHNA 115 28

H Samavn ¢ napayyeAiag avatinwy Bapuvel Toug cuyypadelg kat n oupdwvia yiverat kateubelav pe mv
ekdoTpLa eTaLPE(Q.
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Xpovog mabnTikng
ekmrvong: Mia moAuTiun
Aeitoupyikn Sokiuacia
TNG avarmvong

MN.K. MMEXPAKHZ

Kard tnv edapuoyn pnxavikou depiopol e ava-
nveuoTtnpa BeTikng Tieong, n BepameuTikn utoBonon-
on TNG avamvong aokeital yovo otn (pacn Tng €l-
onvong. H exmvon eivar gpaivopevo madnTiko katd T
SIAPKEIA TOU OTI0IoU N POI 08NYEITal Amd Trv eEAACTIKA
mieon enmavagopdg TOU AvATVEUOTIKOU CUGTAMATOG,
mou Samavdartal yia TNV UTIEPVIKNGN TWV EKTIVEUCTIKWY
avTIoOTACTEWY poﬁg’. O1 eKTIVEUOTIKEG AVTIOTATEIG PONG
KdTw amd ouvOnkeg evdoTpaxelakng SiacwAfvwong,
xapakTnpifovral amd un yPAPUIKOTNTA TTOU ogeiAeTal
OTO OXNMATIONO OTpOBi)\wVZ'S. H eudavion otpofiAwv
oUPOWVA PE TOUG VOLIOUG TNG UNXAVIKAG TWY PEUCTWY,
€ival eVTOVOTEPN O€ TPAXEIOOWANVES WIKPNG €CWTEPI-
KNG SIAPETPOU KAl EPIA HiypaTa peydAng mukvoTn-
Tag™®. H HN YPAMMIKOTNTA TWV EKTIVEUTTIKWY AVTIOTA-
OEWV PONG, OCUVETIAYETAl KAl WP YPAUMIKOTATA TNG
XPOVIKNG O0TABEPAg TOU CUCTANATOS aKOUN KAl av n
OXEON TEONS-OYKOU TOU AVATIVEUOTIKOU OUCTRANATOG
BewpnBei GTGGEpc'JG'z'3

Me To Sedopévo auTd, n xpovikn oTabepd aduvarei
va ekPPATEl e Pid KAl HOVO APIBUNTIKA TIUA TN GUVO-
Ak} pNXavikn oupTepidopd TOU AVATIVEUOTIKOU OU-
OTAMATOG KATW amd CuVORKeg evdoTpaxelakng S1acw-
Aﬁvwong2’3

H avaykn ouwg piag Xpovikng Ekppaacng TNG Unxavi-
KIS TOU avarmveuoTIKoU GUOTAMATOC KaTd Tn SIApKEIa

Passive expiratory time:
A valuable lung function
test

. FTEQPTIAAHX

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 flow resistance’.

Endotracheal intubation produces an expiratory
flow resistance which is non linear due to the
development of turbulent flow”?

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 mixtures*®. The non linear behavior of
the expiratory flow resistance results in a sub-
sequent non linear time constant of the respiratory
system even if the pressure - volume relationship is
considered constant®*?

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 constant®>, 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
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eDAPPOYNG UNXAVIKOU depicuoU, umayopeleTal amod
Tnv avaykn eEaodaAiong emTuxoUug aepigpol TOu a-
oBevoUg, HECA amd CTUYKEKPIUEVOUS XPOVIKOUS TIEPIO-
DIGHOUG TNG OUXVOTNTAG TOU AVATIVEUOTAPA KAl Tng
OXEONG XPOVOU €I0TIVONG-€EKTIVONG.

MNpoogara, pe eidikn eneEepyacia TnNg KAACTIKNAG €-
fiowong kivnong Tou avamveuoTikoU CUOTAPATOS, U-
moAoyicape Tn Sidpkeia TABNTIKAS exnvor']g7 TTOU €K-
dpaletal and Tnv e€icwon:

d+K*Inld—Kl+C

Te = c

rs

ormou TE: n Sidpkela madnTIKAG €KTVON,
In: vemépelog AoydapiBuog
E.: n €eAaoTikOTNTA TOU avamveuaTikoU CuaTAuaA-
TOG 5
K1 kar  K2: o1 ouvTeAeOTéEG ypPAUUIKWV KAi [N
YPAMUIKWY avTIOTACEWY Pong avTioToixd, mou dia-
poppwvovTal, TOOO ATO TOUG €VOOYEVEIG GUVTEAE-
OTEG QVTIOTAGEWV PONG TOU AVATIVEUOTIKOU GUOTR-
HaTog 000 KAl amd TOUG OUVTEAECTEG AVTIOTATEWV
PONG TOU TPAXEIOCWARvA.
V: 0 avanveuouevog OyKog.

D=+ K2+ 4K,* EJ* V

C: otaBepa mou unoAoyiletar pe TNV Mapadoxr OTI
KATa Tnv evapén Tou GpaivoPEVOU, UTIAPXEl EVAG O-
ykog Vinit. "Etol mpokunTer:

= \/ K12 + 4K2* Ers* Vlnn - K‘I% In |

VK AK* B Vi — Kl

H e€iowon (1) mpoadiopilel To xpdvo madNTIKNG €K-
TVONG O€ GUVAPTNON PE TOV AVATIVEGHUEVO OYKO, TNV €-
AQoTIKOTNTA TOU QVATVEUGTIKOU CUOCTAMATOS, TOUG
OUVTEAEOTEG YPAPMIKWY KAl U YPAUMIKWY avTIoTACE-
WV PONG TOU avarmveuoTIKoU CUCTANATOS TOU appw-
oTou kal Tou evdoTpaxelakoU cowAnva. H Sidpkelq,
6nAadn, Tng MadNTIKAG €KMvong €ival ouciaoTIKA HIa
AeIToupyikn €€€Taon Tng avanvong, mou e aptarar a-
$evog pev amo TR PNYXAVIKA TOU avamnveuoTikoU GUoTh-
HaTog TOU appwaoTou, adetepou &€, amo pubuilopeva
MeyEDN OMwg O avarveouevog OYKog, To €UpPOg Tou
TPAXEIOOWANVA Kal Ol PUOIKEG OTABEPEG TOU aepiou
piypaTog mou Siapopdwvouv TNV eudavion oTpofi-
Awv.

H Sidpkeia madnTikng eknvong xapaktnpiletal amo
armAd TPoaSIopPICUS, PE PN eMEUBATIKA TEXVIKI, TTOU
Sev amaiTei mepimAoka unxavauara, 1I610TNTEG TTOU TNV
kaBioToUv TOAUTIUN AeiToupyikn €E€taon avanvong
oTtn povada evtaTikng Bepareiag.

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
time’.

Passive expiratory time is obtained, using the
following equation:

d+K*Inld —K,/ +C
E

Te=

rs

Where TE: Passive expiratory time.
In: neperios logarithm
Ers: 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: Initial volume.

D=+ K?+4K,* E *V

C=—/ K? +4K,* E.* Vi — Ky

InT v/ Ky? + 4Ko* Er* Vi — Kl

Based on Equation (1), passive expiratory time is
expressed in terms of tidal volume, total respiratory
system elastance, linear and nonlinear flow resi-
stance coefficients of both the patient’s total
respiratory system and endotracheal tube. The
passive expiratory time is in essence, an assess-
ment (Test) of respiratory function, 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 flow resistance is created.

In 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



H petpnon €eldikoTeEPaA TOUu XPOVOU TABNTIKAG €K-
mvong, o€ ouvOuaoud HE Tn ypaupikn Bewpnaon Tng €-
AQoTIKOTNTAG TOU AVATIVEUOTIKOU OUCTAUATOG, €ival
S€IKTNG TWV EKTIVEUCTIKWV AVTIOTACEWY PONg TOU ap-
pwoTou. Emi mA€ov, n amAn auTtn peTpnon odnyei oTn
AQyn BepameuTIKWwy anmopAcewy TTOU gXeTiCovTal Je TN
pUBUION TOU AVATIVEUOTAPA, TO €UPOS TOU €vOOTPa-
X€laKoU cwAnva kabwg kal Tnv emAoyi Tou Xpnoiuo-
TTOIOUMEVOU piypaTog aepiou. H peiwon dnAadn Tou a-
VATIVEOUEVOU OYKOU, N €HAPUOYR TPAXEIOOWARVWY [E-
VAANG €CWTEPIKNG SIAPETPOU KAl N XPACON MIYHNATWY
XOUNARG TUKVOTNTAG, OTMWG TA WiypdTa nAiou, eAaTTw-
VOUV ONPAVTIKA TIG EKTIVEUOTIKES QVTIOTACEIG PONG Kal
Bpaxuvouv onuavTika Tn SidpKeid TabnTIKMG EKMVONG.
H avaykn Bpaxuvong Tou xpovou madnTiKnG eKTTVONG,
oTav n SuvardTnTa mapeuBacng oTig evOOYEVEig Unxa-
VIKEG TTAPAPETPOUS TOU AVATIVEUCTIKOU GUOTNHATOG €-
X€l €€avTAnBei, eival kaBopIOTIKA yid TOV €MTUXN MN-
XAVIKO QEPIOUO TOU APPWOTOU. ZTIG KPITIKEG AUTEG Ka-
TAOTACEIG, e KATAAANAN pUBMION TwWY CUVONKWY TOU
unxavikoU aepiopoU Ba MpETTel va TTApEXETAl EMAPKNG
XPOVOG €KTTVONG Kai va pn SIaKOMTETAl Jid TTAPATETAUE-
VI €KTIVEUOTIKI TEPIodOg amd Tnv €MEPXOMPEVN €l-
OTVEUOTIKA Ao, Ppalvopevo Tou odnyei o€ SUVANIKN
uTtePSIATAOT TWV TIVEULOVWY KAl B€TIKI TEAOEKTIVEU-
oTikA Tieon (Auto-PEEP / PEEPI)®® ™.

EkTOog Opwg amd Aeioupyikn Sokipacia Tng ava-
mvong, n SIApKela TABNTIKNG EKMVONG €ival kal mapda-
METPOC TTOU UTTEITEPXETAI KABOPIOTIKA 0T Siapopdw-
on TNG MepIkng Tieang Tou Siogeidiou Tou AvBpakog
oTov KUWeAISIkO aépa (P,CO,) ocupdpwva pe TNV €&i-
owaon Tou KUWEAISIKOU qeplcmou”'1 , TIOU TPOTIOTIO!EI-
Tal WG €&Ng:

K*VCO,

P,CO, =
A VT —Te/ Tror (1—Vo/ V1)

(2)

omou K: oTaBepa mou 1ooUTal pe 0.863
VCO2: o apiBudg mapaywyng Tou Siogeidiou Tou
avBpaka
V:/T,: n WECN EICTIVEUCTIKA PON
T/Tio1. O €IOTIVEUOTIKOG KUKAOG TOU I00UTal E
(1—Te/Tror O0Tav T + Te = Tror
VD: 0 puCI0AoYIKOG VEKPOG XWPOG
VT: o avanveopevog OyKoG.

H edappoyn Tng e€iowong (2) oe oplakeg kKATaoTa-
ogelg SUCUEVWY UNXAVIKWV TTAPAUETPWY TOU AVATVEU-
OTIKOU OUCTRUATOS TOU APPWOTOU, KATAPYEI TNV €-
MTTEIpIKA PUBUION TOU avarveuoTApa KAl €i0AYEl TOV
akpiBn A€oV MPoaSIOPICHO TWV CUVONKWY PUNXavikou
aepIopoU, €TO1 WOoTe va eEaadaAileTal n emOBuunTn Py,
CO, pe Tnv kaAuTepn SuvaTr OXECT UETNG EICTIVEUTTI-
KNG PONG KAl AVATIVEUOTIKAG TUXVOTNTAS, XWPIG Kivou-
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Helium mixtures), the patient’s respiratory flow
resistance and passive expiratory time can be both
significantly reduced. In cases where further thera-
peutical modifications 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 patie‘nts 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 hyperinflation and endogenous
positive end-expiratory pressure (Auto, intrisic
PEEP)8'9’WO. Besides it use in the assessment of the
respiratory function, the passive expiratory time has
a very important role in the determination of P,CO,
value, according to the equation of alveolar ventilation' "',
which we modified as follows:

K*VCO,
(Vo/T)*(1—=Te/T1or)"(1—Vp/V4)

P.CO, = (2)

Where K: constant
VCO,: CO2 production
V;/T,: mean inspiratory flow
T,/T1or: Duty cycle equal to (1—Tz/Tyor when
T+ Te=Tror
VD: Physiological dead space
VT: Tidal volume

In 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 P,CO, 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 P,CO, value, for
any given VD/VT 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 hyperinflation.

In 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.
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vo Suvapikng unepéndTaong7.

Akopa TepiocdTepo, BewpnTikn avdAuon Tng edi-
owang (2), emTpénel Tov PoadIoPIoHS OAWY Twv Su-
VATWY OXECEWV MEONG EIOTIVEUOTIKAS PONS Kal el-
OTIVEUOTIKOU KUKAOU mou yia SeSopévn Tipn VD/VT
kai VCO, oényolv o€ pia ouykekpipévn Tiuf PACO, .
"Eroi eival Suvartn n emAoyn Tng péong €IOTIVEUOTIKNG
porg Mou yia dedopévn cuxvoTtnTa e€acdaliler emTu-
X1 GEPIOUO Pe 600 TO SUVATOV PIKPOTEPN EICTIVEUDT!-
KM Tieon xwpig ¢paivopeva Suvapikig umepSIATAong
TWV TTVEUUOVWY. ZUUTIEPACHATIKA, N ETPNON TOU XPO-
vou TaBNTIKAG eKTIVONG MPoTeiveTal aTV KAIVIKR TTpd-
§n oav amAn Aeitoupyikr Sokipacia Tng avamvong Kai
oav OTOIXEI0 amapaiTnTo yia Tn owoTh emAoyr Twv
ouvlnNKwv pnNxavikol aepiouou.
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eoriginal articles

"EAXeiwyn emidpaons tng oé&eiag umepkamviag ornv
OUOTAATIKOTNTA TOU S1appayuaTog orov avBpwriro

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

MEPINHWH

H emiépaon Tng ofeiag umepkanviag oTn Aeitoupyia oucTAATIKOTNTAG TOU Siadpay-
paTog peAeTOnke o€ 3 puoioloyika atopa. H cuoTaATIKOTNTA eKTIMAONKE pe TN pé-
Tpnon Tng dia-Sradppaypatiking mieong (Pdi) perd umeppéyioTo €peBiGud TOU PpeVIKoU
veupou ce cuxvotrnta 1 Hz. H ofeia avamveuoTikn oéwon mou akoAouBnoe Tnv ei-
onvon 7% CO: yia 12 Aenta (péon Per CO2 57.8 mmHg), Sev ehartwoe tnv Pdi peta
akoUoio omacuo Tou Siadpaypartosg. H Pdi auth ATav onpavTikd ennpeacuévn NeTa 2
Aentd avavnyn mou akoAouBnoe eionvon CO2 9% yia 12 Aentd (péon Per CO2 69.7
mmHg). H peAéetn autn €deife 011 0TG PUOIOAOYIKA ATopa TO SiAdpaypa eival avOekTi-
KO OTIG avemBUuNTeg eMSPATEI§ TNG UTIEPKATIVIALS,

MNEYMQN (1991) 1:10-16

2e peléteg in vitro, Bpednke OTI N unepkanvikr ofe-
won BAATTEl TNV QVATIVEUTTIKN PUIKR GUGTAATIKOTNTA
Me Aiyeg eEalp'eoeg‘%. Ymapye emiong elpnua oTI N u-
mepkamnvikn oféwon BAANTEl TN CUOTAATIKOTATA AUTH
o€ meipapatdlwa in vivo. O1 Schnader kai ouv.® én-
Mogieugav pia anméTopn Kal CNPAVTIKA KATAGTAATIKNA
€vépyela Tng o&eiag UTIEPKATIVIAG OTNV JUIKA CUOTAATI-
KOTNTa Tou Olappayuatog oe okUAous. H Sia-Sia-
¢payparikn mieon (Pdi) oTnv epyacia autn ATav ehat-
TWHEVN O€ anAvTNan Tou epediocpol Tou PppevikoU VeU-
pou ata 20,50 kai 100 Hz pe PCO2 kupaivopevn and
46 pexpr 70 mmHg kai n Pdi ATav emiong eAatTwpévn
C€ anmavtnon oTov epebiopo pe 1Hz, ye PCO2 navw a-
16 71 mmHg. Or Howell kai ouv.’, ME peAeTeg aTO SIa-
¢payua okuAou, emiong edeigav eAATTWON TNG akoU-
olag cuornaong kartd 17% otnv unepkanvia (PCO, 87
mmHg, pH 7.06), evws o1 cucomaoTikég Suvdpelg ehart-
Twlnkav kata 10% oe amavTnon oTig XaunA&g kar u-
WwnA&g ouxvoTnTes. O1 Garzaniti kar Bellemare® ave-
depav pia eAartwon katd 40% otnv Pdi Tou okUAou
o€ anavtnaon Tng SIEYEPONG TOU PPevIKoU veUPou OTA
70 Hz, 6tav n PCO: épBace ota 212 mmHg. AuTq n
ehartwaon Arav Babuiaia Kkal oxedOv ypappikd cuoye-

"Eépa Owpackikis latpikis, Noookoueio King’'s College, Nov-
Sivo, AyyAia.

TIOMEVN PE TNV APTNPIAKN CUYKEVTPWI TWV IOVTWY U-
Sépoyovou. Ev ToUToIg, n utepkaTvia Sev eixe onuavTi-
kf) emidpaon otnv Pdi mou mpoékuwe and Sieyepoelg
oTIg ouxvoTnTg Twv 20 Hz i AiyoTepo.

Yrapyel JOvVO pia TPONYoUMevVn MEAETN, auTh Twv
Juan kai ouv.®, mou meplypadel Tnv emidpacn Tng o-
Eeiag umiepkarmviag aTn Aeitoupyia cuoToAng Tou Sia-
dpdypatog otov avBpwro. O1 cuyypageig autoi &n-
pocieucav 0TI n IKAVOTNTA Tou SlappaypaTog oTn &n-
pioupyia Tieong ota GUOIOAOYIKA ATOPA ETECE KATA
10 pexpr 30% otav n teAoeiotiveuoTikr] PCO2 eAaTTw-
Onke ato 7,5% (aptnpiakn PCO2 54 mmHg). Ta nhe-
KTPIKA onuata tng SladpayuaTtikng KOMwong, Onwg
SeixOnke pe petaBoAn Tng avaAoyiag uwnAo/xaunAd
ot SlappaypaTikn nNAekTpopuoypadikn SpacTtnpid-
™Ta, emiong epdaviobnkav. oTNV umepkanvia oe ou-
yKpIon We TNV vopuokarnvia. Autd mbavov va Seixvel o-
TI 0 S1adPpayaATIKOG XPOVOG AVTOXAS EAATTWVETAI KATA
TN SIGpKEId TNg avarmveuoTikng oféwons. H avaokd-
mnon s BiBAloypadiag €deife Aiya dedouéva mou a-
dopouv Tnv evépyela Tng ofeiag umepkarnviag oTo av-
Bpwmivo Siadpaypa. Itnv mapolod HEAETN éyive &é-
peuva Twy mMOaAvWwy EMMTWOEWY TNG of€iag avarnveu-
oTIkAG o&éwaong otnv Pdi amd akoloia cuomacn Tou
SlabpAyuaTos, oe GAcn pn KOMWOoEwWS, 0Ta PpuUCIoAo-
YIKG dTopa.
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YAik6 kai Mé&Bosol
MeAetnOévra droua

H emidpaon tng ofeiag utepkanviag otnv Pdi and a-
Kougia cuomaon Tou SiappayuaTog SiepeuvnBnke oe
3 puciohoyikd atopa (2 dvdpeg kai 1 yuvdaika) pe nAi-
kieg 32, 39 kai 42 xpovia. H peAérn eixe Tnv €ykpion
TNG €mTPOTAG NBIKAG SeovtoAoyiag Tou Noookoueiou
King College Tou Aovéivou, kai Ta peAeTnBevTa atoua
€dwoav TNV éyypadn cuykaTadear) TOUG.

Aia-Siagppayuarixr mieon

TauTtoxpoveg peTpRoeig Tng olocodayikng (Poes) kai
yaaoTpikig (Pg) mieang mdpBnkav pe Tn pédodo mou
meplypadnke ané toug Agostoni kar Rahn'®. H &ia-
$0opa TNG YaoTpIKAG Kal 0I00payIKAg Tieons mpoodio-
piav Tnv Pdi. H Pdi aZiohoyniBnke pe SUO eumopika
S1a8éoipa pmaAdvia pRkous 10 em kai Siapétpou 3.5
cm Tmou ATav ouvSepéva e AemTolg KaBeTnpeg Tmo-
AuaiBuleviou pfkoug 100 cm (P.K. Morgan Ltd., Rai-
nham, Kent, U.K.). Mpiv ané kaBe MeAETR yIvoTav &-
A€yxog oTeyavoTNTAg Tou PrMaAoviou Me epBanTion oTo
vepd o€ BaBog 5 cm. Ztnv évapin NG MEAETNS o1 SUo
KaBeTrnpeg eTomoBeTo(VTO TauToxpova Siapivikd oTo
OTOMAX! KAl 0TI} OUVEXEIT VIVOTaV epdpuonon 0.5 ml
kal 2.0 ml aépa 010 YaoTPIKO Kal 0100PayIKO UTTAAOVI
GVTIOTOIXGH. 21N ouveéxela o kaBeTrpes Twv pralovi-
wv ouvéeodtav ¢’ éva Validyne MP-45 HopdOoTPOTIEQ
nieang (Validyne Engineering Corp. Nocthridge, CA)
He eupog £ 350 cm H20. To avtiBeTo dkpo Twv kabe-
TAPWV oUVvSedTaV G° Eva aAho HopdOTpOTTET TIOU [eE-
Tpouoe Pdi. H peyiotn ouxvotnra anmavinong Tou Kd-
Be ouoTApatog kaBetripa umaAovioU-kaToypadea -
Tav 10.96 Hz. Zrov atépaxo o Kartaypageg nTav Beti-
KEG KATA TNV €10TIVOR. TN GUVEXEIa O KaBeTApPAg Tou
oigodayikoy pmaloviol amocupdTtav Babuidia TpPOG
Ta E§w PEXPIS OTOU N kataypadi mieang yivotav amo
BeTikn apvnTik, o' &va onueio mou avTioToIXoUoE
oTnV kapdia. 2Tn guvéxeia To PraAdvi amoaupoTav 10
cm, énAadn aTo eminedo mou avTIOTOIXOUOE OTO HECO
TPITNUOPIO TOU OICFO(DC'IVOUH.

H Pdi kataypagorav kata Tn SIdpKeIa utiepueyi-
0Tng SlEyepang Tou apioTePoU PPeviKoU veupou oOTo
AQIuod he waoTika KUpATa ouxvetntag 1 Hz. H nAextpi-
kn Siéyepon yivoTav u' éva SIMoAikd NAekTPOSIO S1E-
yepong veupwv Tutou EC 225 (Medelec Ltd., Surrey,
U.K.). To nAektpoddio TomoBetouvTav otov uttepkAeidio
BoBpo, apéowg Miow and To OPIO TOU OTEPVOKAEISO-
pHaoToeibolg, oTo emimedSo Tou Kp!koeidoUg xovépou.
Kard tn Sidpkeia tng Siéyepang n piTH Mepépeve kAel-
oTn kal n Pdi petd akouaoia S1éyepon Tou Siadppayua-
TOG HETPIOTAV O€ OUVOnKeg AeiToupyiking uroAeimopué-
VNG XWPNTIKOTNTAG HE TN YAWTTISQ KAEIOTH.

11

HAextpouuoypagia

H nAextpopuoypadikh SpacTtnpiotnta (EMG) tng
Aeiag -emdaveiag Tou mAeupikoU apiotepol nuidia-
$paypatog kataypadoTav pe nAekTpoSia emaveiag
DISA 13 K 60. To apxiké NAekTpopUOYPadIKO KUA
KataypadoTav kal n emegepyacia Tou yivotav ME TN
XPRon kaTaAAnAou cuoTApATOS (Neurolog System E-
lectromyograph type 14A I, Digitime Ltd.). H ou-
OKeun mepiAduBave Tpeig povadeg, SnAasdn TPOEVIOXU-
™ A.C., Tunmou NL 104, ¢iAtpa Tumou NL 125 kai
R.M.S. kai evowpatwTth TUmou NL 705. Ta NAekTPOSIa
TomoBeTouvTav aTo MPOGBIo-NAdyYI0 Bwpakikd TOiXWw-
Ma O0Tn PECOKAEISIKN YPAUPN OTO €KTO Kal ERSouo (n e-
KTO Kal 0yd00) pecomAelpio SIGOTNUG, O€ andoTaon
MeTagU Toug 2 cm, WOTe va amodelyeTa n mapepBoAn
ané TR 6pacTNEIOTNTA HUWVY TOUu AAAOU nubwpa-
kiou'*"*, O Beoeig auTég mpooappoldvrav woTe ToO
SlappayuaTikd nAekTpopuoypadnua KataypagorTav i-
KavoroINTika katd tn Sidpkeia Aouxng €I0TIVONG.

2XNua BwpPakikou ToIxwuaTog

H o1aBepdTnTa Tou TeAo-ekmveuaTikoU BwpakikoU 6-
YKOU €mTeUxOnke Ue TN Xprion evog epmopikd Siabéai-
HOU OUOTANATOG AVATIVEUOTIKAG mAnBuopoypagiag —
Respitrace (Respitrace Corp., Ambulatory Monito-
ring Inc., New York, USA).

Meiyuara aepiwv

Ta unepkanvikd peiypata mepieixav 7 kar 9% COp,
21% Oz ka1 avahoyoUv mocooTod alwtou. Ta peiyuaTa
amobnkelovtav o€ 2-4 peydileg oakoUAeg TGmou Dou-
glas xwpnTikéTNTag 500 Aitpwv n kaBe pia. To el-
OTIVEQUEVO QéPIO eV €XOPNYEITO HECW €VOg peya-
Aou kUAIVEpIKoU owAfva xapnAng avTioTaong Kai Jiag
€181kNG BaABidag pikpoU vekpoU xwpou (Hans Rudol-
ph valve no. 1400). H eiorivor yivoTav € TO OTOMA M€
TN BonBeia e1dikoU emoTopiou, anoppAcoovTag TN HU-
TN, KQi N €KMvor| yivoTav oTny atuéodaipa Tou dwya-
Tiou. O1 ouykevTpwoeig Tou CO» OTIG 0akoUAeg Dou-
glas kar n TeAoeknveuoTikn mieon CO» oTo oTopa (Per
COz2) petpidTav pe avaAuty aepiwv TuTou 901 MK2
(P.K. Morgan Ltd., Kent, U.K.). ' &va AdToMO 0 eAdyiI-
OTOg aepIopdS umoAoyioTnke, katd Tn Sidpkea el-
onvong 9% Oz, UETPWVTAG Tov GYKO TOU aepiou Mou
€ioTveU0Bnke and Tig cakoUAeg Douglas.

lMpwtdkoAAo

H Pdi ano umeppeyiotn akouoia ouoTmacn Tou api-
OTEPOU NUISIAPPAYLATOG HETPRONKE O€ 3 PuatoAoyi-
K& aropa. Kabe aropo ektedolice 2 SoKIpaoieg eAéy-
XOU €loTivéovTag aépa Swpatiou, 1 Sokiyacia eiomnve-
ovrag 7% CO2 kai 2 Sokipacies eionvéovtag 9% CO..



2tnv apxn kaBe Sokipaciag To Siappayua e€avaykalod-
Tav o€ akouola ouoTiaon TPelg GopEg yia mepiodo 1
AemToU, He pecodiaoTnua 3 AenThv, kai évag peydAog
apiBuog Twy Bacikwy apxXikwy dedopévwy yia Tnv Pdi
AapBavoTtav yia kdBe dtopo. ITn ouvéxela Ta dToud
eigénveav aepa n COz (7 kai 9%) via 12 Aenta. O1 Pdi
karaypagoTav Siapkwg yia Ta 12 autd Aentd 6tav yi-
voTav n eigmvon aépa. X' éva aropo ol Pdi kataypa-
¢dnke Siapkwg kaTa Tn didpkeia eilonvong 7% CO». Me-
piocoTepes Pdi emiong AapBavovrav katda n Sidpkela
€vog AemToU oTnv apxn kai emiong ota 2 kal 10 Aerntd
nepiodou avavyews, OTav Ta ATOPA AVETVEQV déPa
Sdwpatiou. O1 10 peyaAUTepeg akoUTleg CUCTIATEIS
OUAAeyOTav yia kdBe mepiodo Tou 1 AemtoU kail umo-
AoyioTav n peon Tiun. H péon TiuR mou AapBavoTtav
amo 3 petpnoeig uetailu O kai 10 AemTwv avamvong aé-
pa, expnoiporiolouvTo oav Tiun eAéyxou (100%) (Eiko-
va 1).

D air B 7and 9% (0, W twitches at 1 Hz
Studies 1 and 2
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Eikova 1: MpwTokoAAo Tng peAETNG pe Tnv emidpaacn Tng el-
onvong 7 kai 9% COz otnv Pdi and akolaoia cuonacn Tou api-
oTepoU nuidiadppaypatog. Kabe dtopo ekteholoe 2 apxikég So-
KIpHaoieg eAeyxou pe eiomvon aépa dwuatiou, 1 Sokipaoia pe el-
arvory 7% COz kai 2 Sokipaaieg pe eionivor; 9% COo.

AvdAuon kpitnpiwv

Ta kpiTApIa mou XpnoigomoInénkav yia Tnv emAoyn
TWV aKOUCIWY CUOTIACEWV ToU ATav KataAAnAa yia
ouonaocelg nTav: 1) oomaon mou MApOnke o€ KATA-
0TACN AEITOUPYIKAG UTTOAEIMOPEVNG XWPNTIKOTATAS, O-
Twg auTto kpiBnke améd Tn Béon Tou Respitrace kai n
B&on karaypadng Tng Pdi, 2) To nuekTpouuoypadnua
€mperte va Seixvel PeyIoTo Suvapikd SpAacng ce oxeon
pe Tnv Pdi, 3) H cuomnaon émperte va Eexwpiler Sidkpi-
Ta amd 7o nAekTpokapdioypddnua Mou kataypapoTav
070 nAekTpopuoypadiko XapTi karaypadng kai 4) Mn
napapdpdwon Tng Pdi oto kartaypagikd xapti amo
0100payIkd OTacuo i Karamnoaor.

Zrariotikn avaiuon

Ta amoteAécopara ekppdlovrial cav péon TiUA =+
oTaBepn anokAion (SD). H oTtamioTikA avaAuon éyive
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Me TN xprion Tng, katd Leuyn, Sokipaciag Tou Student.

AmnoteAeopara

H peyiotn Pdi and akoloia oUomaon tou Siadppdy-
HaTOG MAPONKe pe NAekTPIKO Suvapikd amd 90-150 V.
H Baoikn apxn Pdi Atav 11.7 £ 4.62 cm H20 (eUpog
599 — 17.69 cm H»0). Kara n Siapkeia Twv Soki-
paociwyv eAéyxou n Pdi Sev aAAa&e onpavTika ka®' 6An
™ Sidpkeia Twv 12 min eiomvong atpoodalpikoy aeé-
pa. Merd amé tnv mepiodo autn, n Pdi and akouaoia
Siappaypatikn ovonaon nrav 100.5 + 2.4%. Meta 2
kal 10 Aemtd avaviwewg ol Tipég ATav 102.2 + 2.6%
kar 102.9 + 3.3% avrioToixa.

21n diapxela eionvong 7% CO2 n péon Per CO2 ATav
57.8 mmHg (55.0, 58.0 ka1 60.5 mmHg oe kade a-
TOMO). Zav CUVETEId TWV UWPNAWV emMmESwy aepiouo,
katéatn SduvaTtov va mapBouv agiomoTa SeSopéva yia
Pdi ané akouUcia Sdiadpaypatiki clomacn, katda Tn
S1apkela eioTvong peiypatog aepiou 7% COa, puovo o'
éva atopo. A§iomoTa Sedopéva mapbnkav ¢° OAa Ta d-
Topa yvia 1 Aento katd Tnv apxikn SIAPKEIA avavhPews
apécwg petda Tnv eiorvony CO2. X710 ATopo, 0TO OM0Io N
Pdi kataypaddTtav ka®' oAn tn Siapkeia eionivong 7%
COz2, 1o peyebog Tou KUNATOG OTO KATAYPAPIKO XAPTI
mapépeve avarloiwto kaB' 6An Tn Siapkeia Tng egé-
Taong. Mera tnv eionvon 7% CO» yia 12 Aentd, n pé-
on Pdi xatd tn Sidpkeia Tou mpwrtou AenTou avavn-
Wews yia kabéva amd ta Tpia daropa frav 101.9,
100.6 kai 104.3%. O1 Tipég auTég Sev SiEdepav onua-
VTIKG anm’ auTég mou maebnkav yia kaBéva and Ta a-
Topa oTNV TEPiodo eAéyxou pe eloTivor agpa. Aev ma-
patnpnénkav mepaiTepw petaBoAég otnv Pdi katda Tn
S1apKela Tou UTTOAOITIOU TN TEPIdGSou avaviyews (Ei-
Kova 2).

Karta tnv eionvor 9% COz n Per CO2 EédpBage TN pé-
on Tiun Twv 69.7 mmHg (68.0, 70.5 kai 70.6 mm Hg
yia kaBe atopo). O aepiopdg Mou YeTPRONKe 0To Eva a-
Topo ATav 8 Aitpa/min. O1 eAexBévTteg BpRkav Tnv el-
omnvon 9% CO2 koupaoTik. “OAol Toug Tapouciacav
évtovn duodopia, EKOETNUACUEVO UTIEPAERIOND KAl E-
vtovn kepaAaAyia. Aev katéatn SuvaTtdv va AndBolv
agiémoTta Sdedopéva yia Pdi kata Tnv eictivon Tou u-
TIEPKATIVIKOU auToU HEIYUATOS AEPIOU Kal TNV auECWS
HETA Tepiodo avavyews.

AgiomoTa anoTeAéopara eixape ¢ 6Aa Ta atoua 2
AenTd pera Tnv avavnuwn. Oi Tipég Atav 98.5 £+ 5% pe-
Ta 2 Aentd avavnyn kai 103.0 = 8.0% peta 10 AenTd.
AuTég oI TIHEG Sev ATav onuavTika SiadopeTIKES AT’

€Keiveg TTou MApOnkav kata Tnv mepiodo eAéyxou pe
eionvon atpoodaipikoU agpa (Eikoveg 2, 3). Kata-
YPadn Twv 0100hayIKWY Kal yaoTPIKWY TIECEWV, TNS

Pdi, Tou nAekTpopuoypadnuarog, o1 SidueTpol Bwpa-
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Eikova 2: H enidpaon Tng eionvong 7 kai 9% COz oTnv Pdi ano
axouola ouonaon Tou Sladpdypatog ota 3 pehetnBévTa dtopa.
Ta atopa eixav 1 perérn pe 7% CO2 kai 2 pehéteg e 9% COo.
Ta Sedopéva ekppadovral gav péon Tipn £ oTaBepn andkAion.
H Pdi Sev eAatTwBnke pe Tnv unepkanvia.
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Eikova 3: H emidpaon tng eionvong 9% CO2 otnv Pdi and akou-
ola cuonacn Tou S1appAyHaTog PE TA AMOTEAECUATA TwV 3 pe-
AeTnBéviwy atopwv. Metd 2 Aentd avavnyn mou akoAoU8noe
tnv eiorivon 9% COz, n Pdi mapépeive oxedov avairoiwTn.
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KIKOU KAwBoU kal KolAiag g€ 2 aTopa TPIV TNV €ICTIVON
9% CO2 kai petd 2 Aentd avavnuwn, ¢paivovral oTig Ei-
Koveg 4 kai b.

ZulnTtnon

H mapoloa epyacia €deie 611 petd eiomvory 7% CO2
yia 12 Aentd, Sev mapartnpnbnke KATAOTAATIKR €mi-
dpaon otnv Pdi peta akouoia Siappayuatikn olomna-
on. Meta 2 Aenta avavnyn and eiorivor; 9% CO2 6tav
n peon Pgr CO2 augnBnke oto 69.7 mHg, n Pdi dev
aAAa&e onuavtikd. Eivar aduvaTo va anokAeioBei n mi-
BavoTnTa pIag HIKPAg EAATTWONG OTNV CUCTAATIKOTN-
Ta Tou Siadpayparog pe eiomvon 9% CO2 nou amoka-
TaOoTAONKe PeTd 2 Aemtd avavnyn. H amapaitntn e-
piodog yia TAAPN amokaTtacTacn Tng akouoldag ouU-
omnaong evog AAAou pU, TOU TTPOCAywyoU TOU avTixXel-
pa, HETA E€ICTIVON UTIAPKATIVIKOU HEIYHATOS AEPIOU [E-
AeTnOnke o€ AAAN epyacia kal Bpednke OTI N péan a-
koUola puikn Tadon nTav 90.5% ota 10 Aentd anokarad-
otaong petd 19 Aentd eionvon 8% CO2. Ev ToUTO0Ig TO

(A) 8)
L S N NS W S I S S W

= 4 cmH 0
Poes
e\ o\ e e e e

x4 cmH,0

9 - - @

= 1cmH0
Twitch Pdi

IS

EMG

Abdominal respiband

e A AN A A A N A A A AN AL

Eikova 4: Kataypadn Twv 0100dayikwy Kal yaoTPIKWY MEGEWY,
Pdi, nAektpopuoypadriuaTog emdaveiag kar SiapéTpwy Bwpaki-
KoU kKAwBou kar kolAiag mipiv Tnv eiotivory 9% CO2 (a) kar petd 2
Aerrta avavnyn (B). O1 kataypadég adopolv éva amnd Ta peheTn-
Bévra aropa. H Pdi and akolaia cuomnaan tou Siadppdyuarog
napépeive avaAAoiwTn PETA Ta 2 AeMTA QvavAWeWS mMou akoAou-
Onoe TV eionvon 9% CO..
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Eikéva 5: Kataypadn Twv 0100payikwy Kai yaogTPIKWY METEWY,
Pdi, nAekTpopucypadniuartog emdaveiag kal SIAUETPWY Bwpaki-
koU kAwBou kal kolAiag mpiv Tnv eignvon 9% CO2 {(a) kai pera
nepiodo avavnwewg 2 Aemtayv (B). H kataypadn adopa éva amd
Ta pehetnBévta. atopa. H Taxutnta kataypadng nrav 100
mm/sec. H Pdi armo akouagia glomaon Tou Siadpdyuarog mape-
Heive avaAAoiwTn PETA Ta 2 AemTa avavnyews mou akoAouBnoe
v eiorivon; 9% COq.

Siadpayua evéexeTal va amokaBioTaral TaxuTepa anod
TIG CUVETIEIEG TNG UTIEPKATIVIAG O€ OXECN WE TOV TIPO-
gaywyo Tou avTixeipa.

Ta cupnepdopaTa mou Byaivouv amd Tnv mapouaca
MeAETN BagifovTal OTN CUYKPICIKOTNTA METAEU TWV HE-
TPAOEWV TTOU TAPBNKaV KATA TNV €ICTIVON VOPUOKA-
TIVIKWV KAl UTTEPKATIVIKWV aepiwv. H tieon mou &n-
pioupynBnke oto Siadpayua, yia SedSopevo eminedo
S1Eyepang Tou dpevikoU velpou, ennpealeral and 1o
MAKOG KAl TN YEWMETPIA Tou'®. Autoi o1 SUo napdyo-
vTeg €e€apTWVTAl AT TO OXAMA TOU BwpakikoU ToIXw-
MATOG Kal TOV OYKO TWV TIVEUPOVWY. 2Td TEIpapara
NG Mapouoag epyaciag ol Bwpako-KoIAIQKES TTIETEIS, O-
WG €TONG N YACTPIKA KAl 0100 ayIKI TEC PETPIOU-
vTav S1apkwg. AuTto BeBaiwvel 0TI OAeg oI PETPROEIG
napBnkav oe GUVBAKES i51aG AEITOUPYIKNG UTTOAEITIOE-
VNG XWPNTIKOTNTAG Kal iS1ou oxAUATOg S1adppayuaTog
mou SleukoAUvovTav amd Tnv UmTia Béan. Adyw Tou
uwnAoU BaBuou umepaepiouol ol Pdi mapBnkav oe 2
aropa ka®' oAn Tn Siapkeia eiorvong 7% COqz, evw ¢
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O0Aa Ta aTopa ol yeTpRoelg e eigrivon 9% CO2 Bewpn-
Onkav ava&iomoTeg. Exktog Twv SuokoAiwv, Sieyép-
Oewg Tou PpevikoU veUpou OTO Adipd evog atdopou
mou BpiokeTal 0e KATACTAGN UTIEPAEPITUOU, S€ev KATE-
otn duvartov va SiatnpnBei aTabepn kartdoTaon oxn-
paTog Tou Sladpdyuatog oTn SIAPKEIA AUTAS TNS KaTa-
oTaong umepaepiopou. Mapouoia, dev Arav Suvatov
va mapBouv aglomoTa amoTeAeouaTa Kata Tn Sidpkeia
NG TePIOSOU avavnyng auécwg PeTa Tnv eiamvon 9%
CO2. AZIOMIOTO aMOTEAECUATA TIAPONKAV UETA TIAPE-
Aeuon 2 AenmTwv avavnyng mou akoAouBnoe Tnv el-
omvonl 9% CO2. Kata tnv mepiodo avavnwng o aepi-
ONOG eAATTWVOTAV TTPOG TO KAVOVIKO KAl TO OXNHA Tou
BwpakikoU ToiXWHATOG ATAV To 610, OTWS yIa TNV TIE-
piodo eAéyxou. Kata ouvenela eival amiBavo OTI Ta a-
noteAéopata emnpaddtav amd peTaBoAég oxnUATOg
Tou BwpakikoU kKAwBoU kal Tou SilappayuaTog.

H mapoUoa peAetn dev eédwaoe SeSouéva onuavTikig
eAartwong Tng Pdi peta akoUoia Sdiadppayuarikn oU-
ornaan, ge dpuoiohoyikd atopa, 6Tav n péon Pgr CO»
augnbnke ota 69.7 mmHg. AuTtd Sev Bpioketar oe
oupdwvia pe eupnuata AAAWV cUYYPADEWY TTIOU HEAE-
Tnoav Tig eMOPACEIG TNG UTIEPKATVIAG OTN CUCTAATIKO-
™NTa Tou SiadppAyuaTog oe nelpapaTé§w06’7. 2T pehe-
TN Tou Schnader kar ouv.” n KATAGTAATIKN €VEPyela
TNng unepkanviag otn pe 1 Hz akouola cuomnaon Tou
Siappayuarog okUAwyv epdaviabnke otav n PCO2 oT0
aipa Eemepaoe Ta 71 mmHg. O1 Howell kai ouv.” ESel-
gav OTI untdpyel KaTaoTaATIki Spdon Tng umepkanviag
oTo Siappaypa okUAou oTav n peon PCO2 aipartog -
Tav 87 mmHg (pe eionvon 10-12% CO2). v mapou-
oa epyagia n eionvon 9% COz mpokdAeoe eEaipeTikn
duodopia. Paivetal Mwg o AvBpwmog eivar adlivarto
va eiomiveloel CO2 0€ OUYKEVTPWOEIG HeyaAUTEPES TOU
10%'°.

Mexpr Twpa pévo pia epyacia eSeTace Tnv emidépaan
NG umepkarmviag oTn AeiToupyia Tou SIAPPAYNATOS
Tou avBpwrou. O1 Juan kai ouv.’ dnuooieucav eAdT-
TwON OTn CUCTAATIKOTNTA Tou Siadpayuartog e ¢pu-
ogloAoyika atopa otav n PCO2 oTo apTnpiakd aipa au-
§nBnke ota 54 mmHg. H peAérn auth Baoifetar oTn
oxeon Taong Siappdyuatog (Omwg PETPAONKE PE TNV
Pdi) ka1 Sladpayuatikng Sieyepong (OMwg HeTpRBOnKe
He nAexTpopuoypaodnpa). Me Tnv kKOTIWON UTIRPXE HIa
TPWIUN METABOARN TOU NAEKTPOHUOYPAPAHATOS, WOTE
n SpacTNPIOTNTA UWNAARG oUXVOTNTAG ATAV EAQTTWHE-
vN Kal umnpxe pia avénon 1oxUog o€ XaunA&g guxvo-

TNTEG, METABOAEG TIOU avaAdEPOVTAI Cav €AATTWON
oTnv avahoyia uwnAol/xaunAou. QoToéco n aitia TG
aAAayng auTng oTo pAcua TnNG IoxUog dev gival yvw-
oTn Kal emTmAéov Sev eival katavonTn n oxéan peTagl
AUTWY TWV aAAaywyv 10xU0g Kai TNS QVETAPKEIAG MUI-

kng duvaung. H mapoUoa pehetn icwg €ival avwTepn
anm’ auTh TNV anown KaBwg amo Tov UTTEPUEYIOTO €PE-
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Biopo Tou PpevikoU velpou PokARBnke oTabepn Sié-
Yyepon Tou S1appayuaTtog.

2e mponyoUpeveS MAPATNPACEIG BPRKAUE WA KATA-
OTAATIKR SpAoN TNG UMEPKATVIKNG 0SEWTEWS GTOV av-
Opwmivo TeTpakédDaAAo puU Kal Tov TIpocaywyd Tou a-
vﬂxepczo. O1 Kendrick kai ouv.?° HMEAETNOAV TIG OUVE-
meieg Tng unepkanviag (PCOz2 40-75 mmHg) oTnv ai-
HaTIKI POR OTOUG AVATIVEUOTIKOUG UG KAl UG OKEAWY
KouveAiwyv mou avénveav autdpara. Maparfpnoav pia
au§nuéevn aipatikn pon oTo Siadpayua kai 1SiaiTepa
OTOUG HETOTTAEUPIOUG UG KAl UTTNPXE YPAUUIKT OUCYE-
Tion petagu Tng alpaTikng pong kai Tou Babuoy Tng u-
mepkanviag. H aipaTikn porn 0Toug UG TwWV OKEAWV 1)-
Tav aueTaBAnTn. XToug avanveuoTikoUg JUG N aIuarTi-
KA por], KaTa Tn SIAPKEI UNXAVIKAS AQVATIVORS yId TTa-
pdaAucon mou mpokAiBnke pe Flaxedil, ehatTwbnke oTo
10% Twv TIMWV TIOU MAPBNKav KaTd TN SIAPKEIa fPeE-
png avanvorg. H pon dev aAAage pe umepkanvia. "Etol
eival amiBavo 6TI n umepkanvia MpokaAeoe ameuBeiag
ayyeloSIa0TAATIKR evépyeia aTa ayyeia Tou Siadppdy-
pa‘rogzmz. "OTtav o aepiopog aufdavertal pe €ioTvon
COz2, n aipatiki pon Tou Siappayuatog auvfaverar ocav
Mia ouvoddg Aeitoupyia Tng KApSIAKAS MApPOxAS Kal
NG CUOTIACEWS TOU 6|a¢pdypaTog23. Qaivetal 0TI 0
KUpIog mapdyovTag mou euBuvertail yia Tn puduion Tng
QIMATIKAG PORG OTOUG AVATIVEUOTIKOUG UG KAT& TN
SIGPKEIa UTTEPKATIVIKAG avamnvong eival To emnedo Tng
SpaoTtnpIoTNTAS Toug. To Siadpayua emiong avTippo-
mei yia Tnv avgnon Tng SpacTnpiotnTag auvfdvovTag
Tnv eheuBépwon Tou ofuydvou kar apBAdvovTag Tnv
apTtnplo@AeBikn  Siapopd ToU oEuyévou21’22'24'25'26,
TTOU onuaivel 0TI n S1aPPAYUATIKI AIPATIKI POR WTTOo-
pei va maifel éva poAo oTNV AMoPAKpPUVON Twy Mapa-
TPOIOVTWY TOU KUTTapikoU petaBoAiouol. Eivar mBa-
vO OTI N peTaBoAn TNG AINATIKAG PONG UTopei va pud-
MiCel Tov puBpoO avanTuing Tng eAdTTwong Tng Sia-
dpaypaTikAg SUVAPNG pe eAATTWON Mapaywyng Twy 16-
viwv udpoyovou. H peydAn aipatikg pon oto Si1d-
dpayua icwg €ivar n epunveia oTo yiaTi 0 UG AUTOG €-
mnpedaletal AlyoTePO amod TNV UTTEPKATIVIKT 0§éwaon o€
OUYKPION HE TOUG UG TWY TKEAWV.

To avBpwrivo S1ddpaypa avTIoTEKETAI OTIG avemBU-
pNTES evépyeleg Tng umepkanviag. H oxetikn nmpooTa-
oia TOU PU auToU amod TIG KATAGTPODIKEG CUVETEIES
TNG UTIEPKATIVIKNG OEEWONG UTIOPE VA PNV eudavioTel
0€ appwoToUG HE TIPOXWPNMEVN TIVEUUOVIKA VOO0, I-
Siaitepa o' auTtoUg MoU ouUVUTTApPXEl Kapdiakn vOoog.
Mepaitépw Sev eival yvwoTd av oTov avBpwro n ou-
OTAATIKOTNTA GAAWY AVATIVEUCTIKWY PUWV emnpedle-
Tai and Tnv unepkanvia. H andvtnon oTa epwthpata
auTa e§aptaral amd TNV avanTuin Twv TEXVIKWY €KTi-
MNoNg TNg CuoTaATIKOTNTAS Tou SladpdyuaTtog Kal
TwV AAAWV avamveuoTIKWY PUwY g€ avBpwioug Je o-
Eeia umepkamnvikni ogewon.
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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) after supramaximal stimulation of the
phrenic nerve, at 1 Hz frequency. Acute respiratory acidosis, following the breathing of
7% CO, for 12 min (mean Py CO, 57.8 mm Hg), did not reduce twitch Pdi. The twitch
Pdi was also not significantly altered after 2 min recovery following the breathing of 9%
CO, for 12 min (mean Pgr CO, 69.7 mm Hg). In 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 exceptionsi"r’. There is also evi-
dence that a hypercapnic acidosis impairs dia-
phragm force generation in animals in vivo. Schna-
der et al® 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 al’, 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 frequencies. Garzaniti and Bellemare®
reported a 40% reduction in canine Pdi in response
to phrenic nerve stimulation at 70 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, King’s College Hospital,
London University, England.

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

There has been only one previous study, that of
Juan et al®, 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 10 to 30% when the end-tidal carbon dioxide
tension was increased to 7.5% (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



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. Simultaneous measurements
of oesophageal (Poes) and gastric pressures (Pg)
were obtained using the method described by
Agostoni and Rahn'®. 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 100-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, respectively”.
Each balloon-catheter was connected to a Validyne
MP-45 pressure transducer (Validyne Engineering
Corp., Northridge, CA), which ranged + 350 cm H,0.
The Pg and the 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. In 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 10 cm, to
a level corresponding to the middle third of the
oesophagus11

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 |l (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. Integrator 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 c¢cm, to prevent conta-
mination from 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 lung volume was achieved with a com-
mercially available Respiratory Inductive Plethysmo-
graphy System - Respitrace (Respitrace Corp.,
Ambulatory Monitoring INC., New York, USA).

GAS MIXTURES. The hypercapnic mixtures contained
7 and 9% CO,, 21% O, and balance per cent of
nitrogen. They were stored in two to four large
Douglas bags (500 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. 1400). 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 CO,) at the mouth were measured with a
Carbon Dioxide Gas Analyser type 901 MK2 (P.K.
Morgan Ltd., Kent, UK). In one subject, minute
ventilation was calculated during the breathing of
9% CO,, 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% CO, and two
studies with 9% CO,. 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 CO, (7 an 9%) for 12 min. Twitches
Pdi were continuously recorded throughout this
period of 12 min when breathing air. In one subject,
twitches Pdi were also continuously recorded during
the breathing of 7% CO,. Further twitches were
obtained, during 1 min, at the onset and after 2 and
10 min of the recovery period, when the subjects
breathed room air. The 10 highest twitches were
selected for each period of 1 min and the mean
value determinated. A mean taken from 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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Fig. 1: Protocol to study the effect of breathing 7 and 7 and
9% CO, on twitch Pdi of the left hemidiaphragm. Each
subject performed 2 control studies breathing room air, 1
study breathing 7% CO, and 2 studies with 9% CO,.

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; 2) the 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 £ 4.62 cm H,O (range 5.99-
17.69 cm H,0). 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%. After 2
and 10 min recovery, the twitch Pdi was 102.2 +
2.6% and 102.9 £+ 3.3%, respectively.

When breathing 7% CO,, mean Pg; CO, was 57.8
mm Hg (55.0, 568.0 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 the 7% CO, 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.
In the subject who had the twitch Pdi recorder
throughout the breathing of 7% CO,, the twitch
amplitude over this period remained unchanged.
After breathing 7% CO, for 12 min, the mean twitch
Pdi over the first minute of recovery for each of the
three subjects was 101.9, 100.6 and 104.3%. These
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Fig. 2: The effect of breathing 7 and 9% CO, on twitch Pdi in
3 subjects. The study of the diaphragm when breathing 7%
CO, was performed in 1 occasion and when breathing 9%
CO, in 2 occasions. Values are mean = 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% CO,, P; CO, 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 of 9% CO, uncomfortable and
presented headaches. All of them experienced
intense physical distress, marked hyperventilation
and severe headache. It 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 + 5.0% after 2 min recovery and 103.0 =
8.01% after 10 min. These twitch Pdi values were
not significantly different from 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 9% CO, 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 9% CO, on twitch Pdi. Results
in 3 subject. After 2 min recovery following the breathing of
9% CO,, the twitch Pdi remained almost unchanged.

from 9% CO,, when mean Pg; 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
9% CO,, which recovered after 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 previouslym. Mean twitch
tension was 90.5% at 10 min recovery after 19 min
breathing 8% CO,. 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 for a given level of phrenic nerve
stimulation is affected by its length and geometry'”.
These two factors are dependent on chest wall
configuration and lung volume. In the present
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Fig. 4: Recordings of Poes, Pg, twitch Pdi, diaphragm surface
EMG, ribcage and abdominal diameters, before breathing 9%
CO, (a) and after 2 min recovery (b). Records from one
subject. Twitch Pdi persisted unchanged after 2 min recovery
following the breathing of 9% CO,.

experiment, thoraco-abdominal pressures, as well
as gastric and oesophageal pressures, were conti-
nuously monitored. This ensured that all measu-
rements were obtained at functional residual capa-
city and at the same diaphragm configuration,
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
7% CO, and in all subjects with 9% CO, were
considered unreliable. In 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% CO,, could not be obtained. It was
possible to measure the twitch Pdi only after two
minutes of recovery following 9% CO,. 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 configuration of the ribcage and diaphragm.
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Fig. 6: Recording of Poes, Pg, twitch Pdi, diaphragm surface
EMG, ribcage and abdominal diameters, before breathing 9%
CO, (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 of 9% CO,.

The present study provided no evidence of
significant reduction in twitch Pdi, in normal
subjects, when the mean Pg; 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 models®”’. In the study of Schnader et al® 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
al’ showed a depressant effect of hypercapnia on
canine diaphragm when the mean arterial blood
carbon dioxide tension was 87 mm Hg (breathing
10-12% CO,). In the present investigation, the
breathing of 9% CO, caused extreme discomfort. It
seems to be impossible for man to breathe higher
concentrations than 10% CO,'°.

Only one previous study has looked at the effect
of hypercapnia upon the function of the human
diaphragm. Juan et al® 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/low ratio. Nevertheless, the
cause of the shift in power spectrum is not known,
nor is the relationship between these changes and
force failure understood'”'®. 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.

In previous investigations, we found a depressant
effect of hypercapnic acidosis on the human
quadriceps and adductor pollicis muscles'®. Muscle
blood flow might be the main factor responsible for
the distinct effect of acute hypercapnia on the
diaphragm and adductor pollicis. Kendrick et al®®
investigated the effect of hypercapnia (PCO, 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 vessels®'?*>. When ventilation is increased by
inhalation of carbon dioxide, diaphragm blood flow
increases as a joint function of cardiac output and
diaphragm contraction®®. It appears that the major
factor regulating blood flow 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
graglieni™- 2 %2R0 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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lMAeuponepiTovaikn mapoxéreuon orn Oepamneia Twv
XPOviwv KakornOwv mAeupITikWv cuAdoywyv

K. BEPTOZ, A. MMMOYPAZ, A. NIKAS

NEPINHWH

H ecwTepikn mapoxéreuon tng umelwkoTikAg cuAAOyRS OTNV MEPITOVAIKN KOIAOTRTA
Méow mAeupomepiTovaikoU shunt karda Denver amAomoiei Ta npoBARuaTa mou dnuioup-
YouUV o1 emavelAnuuéveg Bwpakevinoeig kai n dapPPAKEUTIKN TTA€UPOSETia OTIG XPOVIES
kakonOeig ureJwKoTIKEG TUAAOYEG. Mapoucialoupe TNV epmelpia pag and 6 mepmTw-
O€lg KakonOwv MAeUPITIKWY GUAAOYWV TTOU aVTIMETWTTIGTNKAV pe TNV mapandavw pédo-
60 padi pe avaokomnon Tng BiBAloypadiac.

NMNEYMQN (1991) 1:23-26

Eicaywyn

H unotpomadouca mAeupimix GuAhoyn eival n o
ouxvr ekdnAwaon Twv TEAIKWY oTadiwv Tou Kapkivou
TOU TIveUdova Kal TOU PaoToU, aAAd oxI omndvia kai
GAAwV Kkapkivwy, OTWS TOU TIEMTIKOU CUOTANATOS KAl
TWV AENDWUATWV.

H avmipeTwmaon Twv cuAAoywv auTwv viverar pe §1d-
Popeg peBodoug oTig omoieg mepihapBavovtal n xn-
ueioBeparmeia, n axTivoBoAia, ol enavaAauBavopeveg
EKKEVUJTIKEQ BwpakevTioeig Kar N GapuakeuTikn TAeU-
podeaia’. O1 SUo mpwTes pEBoSoI ouvnBwg e€avTAou-
vTai oTNV apxIKn avTIMETWITION TnNg vOoou, aAAd Sev

BewpoulvTal anOTe)\eopaTlKeg 0Tn Beparteia Twv Kakon-

Bwv mMAeupITiSwv?.

O1 Bwpakevtrigeig kal n MAeupodesia mou XpPNoiuo-
molouvTal oUVNBESTEPA yIa TO OKOTIO AQUTO €ival emv-
Suveg kal BaoavioTIKES yid Tov aoBevr), evw mpoka-
AoUv onuavTikf anwAeia uypwy, Aeukwpuartog, avooo-
odaipivwv kal nAekTpoAutwyv. MapdAAnAa amarmouv
OXETIKA pakpd voonAeia 0To VOOOKOWEID kal Sev eival
OTIAVIEG O EMTTAOKES,

H 16ea Tng edpappoyng tTng TTA€UPOTIEPITOVAIKAG TIa-
POXETEUONG OTIG TIEPITITWOEIS AUTEG &ekivnoe amd Ta e-

Good Samaritan Hospital, Dayton, Ohio, USA.

§aIpeTIKA amoTeAéopaTta mou eixe n péBoSog oTn Be-
pareia Twv xuAoBwpdkwy o€ vAma kal madias . To
shunt kara Denver dnuioupyndnke To 1982 kai n Aei-
Toupyia Tou Baciletal otV agiomoinon Tng TEPACTIAG
anmoppodNTIKAG IKAVOTNTAG TAS TTEPITOVAIKAG KOIAGTN-
Tag. H pébodog exel edpapuoobei e emTuyia oe apke-
TEG rrepmwuoag KaAonBwv i KApPKIVIKWY TTAEUPITIKWY
ou)\)\ovwv Aokipyaoape Tn pEBodo oe SikolUg pag a-
0Beveig pe kakonBeig umoTpomAalouceg TTAEUPITIKEG
ouMAovés. Mapouoidafoupe TNV eumelpia Yag amd tnv
epappoyn g HeBOSOU KAl CUYKPIVOUNE TA ATTOTEAE-
opara pe ekeiva Tng undpxoucag BiBAloypagiac,

AocBeveig kar MeBodoi

"E&1 aoBeveig mou émaoyav amo kakonBn veomAaocia
TpiTOU gTadiou Kal eTepoTAeupn umoTpomdlouoa u-
TeCWKOTIKA GUANOYR avTipeTwioTnKay pe Tn UEBO0SO
NG TomoBeTnoNg MAeupomepiTovaikoU shunt. O1 4 and
Toug aoBeveig auToUg Emaoyav amd MPWTOTABH Kap-
Kivo Tou mveUpova (3 and emBnAiakod kar 1 and ade-
vokapkivwpa) evw ol aAAor U0 amd adevokapkivwpua
TOU HAOTOU KAl TOU TIAXEOG EVTEPOU aVTIGTOIXA.

Anpoypadikd kar aAha oToixeia Twv aoBeviov pag
mapouaiafovral oTov mivaka 1. Koivd oUumtwua oe 6-
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Mivakag 1. EMIBIOZH KAl AIATNQIH AZGENQN
ME KAPKINO 3ou XTAAIOY.

a/a Hiikia @uAo l1abnon EmnAokés EmBiwon
1 62 ©  Ca lveupova — 8
2 71 A Ca MNveupova — 10
3 65 A Ca lMvedpova — 2
4 72 A Ca lMvedpova — 6
5 58 ©® Ca MagTou — 14
6 61 A Ca lMay. evtépou — 8

"OAor o1 aoBeveig pag émaoyav amnod kapkivo 3ou atadiou. Mean
nAikia nTav 65 €tn kai n peon emBiwon 8 prveg.

Aoug Toug acBeveig ATav N SUCTIVOIA APXIKA PETA aTd
KOTIWON Kai 0TN guvéxeia ge npepia. O1 acBeveig autoi
voonAeuTnkav oto SiaoTnua amd Tov louvio 1989 ue-
xp! Tov Maio Tou 1990 oTn QwpakoxeipoupyIkn KAIVI-
kr Tou Noookoueiou “Good Samaritan” oto Dayton,
Ohio oT1ig HMA.

To mAeupomepiTovaikd shunt kard Denver (Codman
and Shurtleff, Inc., Randoiph, MA, USA) anoTteAeitai
amnd SUo okEAN AemTwv CwWARVWY amod eAaaTikn GIAIKO-
vn mou cuvéeovTal petail Toug Pe pia eiSIkh avTAia
pe avermiotpodn BaABida (ZxAua 1). To mepiTovaiko
Kal TO TTA€UPIKO aKpo dEPoUV TTOAAATIAEG SIKAEISWTEG
Bupides. H xwpnmikdTTa TNG MIKENG avTAiag eivar 1.5
ml. H Aeitoupyia Tou shunt yia Tn petagopd uypou
anod To TAEUPIKO AKPO OTO TTEPITOVAIKO AKPO EMTEAEI-
Tal autopata oTav n Siadpopd udpoaTaATIKAG TIEONS
petadl Toug Eemepva To 1 cm oTAANG USATOG, 1 HETA
and aoknon eAdxioTng SUvaung eEwTePIKA OTO ToiXw-
pa tng. H TomoBétnon tou shunt éyive ge dAoug Toug
aoBeveig uTd vevikn avaiodnaia. To MAeupIkd okENOG
TOTIOOETABNKE pECW €lcaywyéa Tumou French kartda

Eikova 1: ZxnuaTikn napacTtaon tou Denver Shunt. Alakpivo-
vTal oi akpiBeig S1a0TATEIG TOU BwPAKIKOU Kai TOU KOIAIAKOU OKE-
Aoug KaBwg Kal AETITOPEPEIEG TNG MIKPTG AVTAIag TToU TTapeuBAA-
Aetai petagu Toug.

MINEYMQN Teuxog 1o, Topos 4og, lavoudpiog-looviog 1991

v Texviki] Seldinger omwg éxel meptypadei and Tov
Little”. To TepITOvaikd okeAog TomoBeTrOnke oTov O-
nioBio xITwva, evw n avTAia urnodopiwg oTo BwPAaKIKo
Toixwya, Aiyo o KATW atod TNV eyXeIpnTIKN Toun (Zxn-
ua 2).

"OAol o1 aoBeveig pag S16axBnkav Tn Aeitoupyia Tng
BaABidag waoTe autn va evepyomoleitar yia 2-5 Aenta
KaBe 4 wpeg aTn SIAPKEIA TNG NUEPAG OTIOTE VA TTAPO-
XETEUETAI €va TIEPITIOU AITPO TA€UPITIKOU uypoU OTO
24wpo (ZxAua 3).

AnoteAeoparta

"OAol o1 aoBeveig pag mMapouciacav GNUAVTIKA ava-
koUgIon amd Ta cuPTTWPaTa Tng unotpomalouoag
TA€UpPITIKAG cUAAoYAG. H ikavomrmoinTikn AeiToupyia Tou
shunt diatnpnBnke oe 6Ao 10 SiIAcTNUA TNG emPBiwong
Twv aoBevwyv Mou KupavoOnke ano 2 péxpr 14 prveg
(Mivakag 1).

Aev napatnpnBnkav agieg Adyou emmAokég amod Tnv
TomoBeTnon Tou shunt, oUTe ge OAOKANPO TO XPOVIKO

Eikova 2: Iyxnuatikn mapdoTtacn Tou TomoBernuévou shunt.
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Eikova 3: H avTAia Tou shunt mpémel va evepyormoieital kadn-
HeEpIVA oUupdwva pe Tig urodeigelg Tou BepamovTtog 1aTpou.

dilaoTnpa Tng Aeitoupyiag Tou. Aev umnpgav emiong
evdeigelg S1a0TopAg KAPKIVIKWY KUTTAPWY OTNV TTEPI-
Tovaikn KolAOTNTa pEcw Tou shunt, oUTe avamTuén
SeUTEPOTIABWY OYKWV.

ZugnTnon

Or1 kakoRBeig uTtoTpomAalouaeg TTAEUPITIKEG TUAAO-
VEG amoTeAoUv éva SucemiAuto TPOBAnua yia Toug
KAIVIKOUG Kal dITia mpooBeTng TaAaimwpiag yia Toug -
én e€aoBevnuéevoug kapkivorabeig.

YmoAoyiletail 6TI To 50-70% Twv Kapkivommabuwy ye-
vika mapoucialouv oe kamola ¢pdAcn Tng acBeveldg
TOUG KAKoNBn MAEUPITIKN ou)\)\oyr']B. Av kai n akpifng
maboyéveon Tou TUTIOU AUTOUG TNg MAeUpITISAg €ival
OuUXVA OKOTEIVH, Ol TIIO GUXVOI HNXAaviopoi ToTeU€eTal O-
TI €ival n an’ eubBeiag emvepeoan Tou uNelwKOTa ATTO TN
veonAaaia kal n anodpain Twyv Aepdikwy Kkai dAeBI-
KGOV 08Gv°.

H exkevwTikn MapakévtTnon Tou Bwpaka €ival n mo
ouvnBIopévn PEBOSOG AVTILETWMIONS TNG TTAEUPITIOAG,
TTOU TIG TIEPIOOOTEPEG DOPEG TIPETTEI va emavalapBave-
Tal JOAIg uttoTpommacel n cuAioyn. H Siadikaoia auTn
TTPOKAAEI oNUAVTIKA ATTWAEIO UYPWY, A€UKWHATOG Kal
AAAWV TTOAUTIMWY CUCTATIKWY OTOV OPYavioud Tou a-
0BevoUg, eV ouyxpovweg eivarl emwéuvn Kai oxl duoipn
emmAokwy. Na Toug mapamavw AOYyoug APKETOI CUY-
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ypadeig Bewpouv TN BwpakevTnon gav amokA€IoTIKA
SiayvwoTikA peboso’.

H dappakeuTikn mAeupodeoia eival n apéowg ouxvo-
Tepa epappolopevn peBodog. “Exouv xpnaoipormoinOei
KaTd Kaipoug S1apopeg «OKANPUVTIKEG OUCIES», VIa €y-
Xuon péow evog evéoBwpakikoU ogwAnva. TEToleg ou-
oieg eival n okovn I n KlvaKpivn”, n TeTpaku-
K)\ivnu, n MmAeopukivn, n Adpiapukivn, n MiTopuoi-
vn-C kai GAheg'®.

H pebodog auTn eival OxXeTIKA ATOTEAECUATIKN AV
Kal TPOKaAei anpavTikd dAyog oTnv ebapuoyn Tng, &-
XEl ONUAVTIKO TTOOOOTO ATOTUXIAG KAl OXETICETAI e KA-
TTOIEG ONUAVTIKEG ETITTAOKEG.

Ta napandvw mpoBARpaTa amAomoiolvTal e TNV €-
dapuoyn Tou shunt kara Denver'. H emepBaon yia
TNV ToMoBETNON TOou shunt yiveTal KOAWS avekTh anod
TOoug aoBeveig kal axeTifeTal pe MOAU XaunAod mocooTod
EYXEIPNTIKOU kivsovou'®. Oi METEYXEIPNTIKEG EMITTAOKEG
€ival onavieg 1IS1AiTEPA OTAV XPNTILOTIOIEITAI EI0AYWY-
€ag TUuTou Seldinger yia Tnv TomoBéTnan Tou’. Mepi-
KEG POPEG MAPATNPEITAI PIA UETEYXEIPNTIKA MIKPOEVO-
xAnon, mou egagdaviletal petd mapéheuon Aiywv nue-
puwVv.

O akpiBAg pnxaviopog Tng Aeiroupyiag Tou Denver
shunt dev pag eival evreAwg yvwoTdg. OnwodnmoTe
oxeTiCeTal pe TNV agiomoinon Tng peyaAng amoppodn-
TIkAG SUVATOTNTAG TNG TEPITOVAIKAS KOIAGTNTAS, TIOU
€ival yvwoTn anod maAaid. To mAoUaio Aepdiko Aéypa
NG utoSiadpaypaTikng MEPIOXNS GAIVETAI OTI CUMMETE-
XEl onUavTikd otnv 1810TNTa auTn TNg TEPITOVAIKNAG
KOI)\C)TF]TG§14. H emkoivwvia Tng umelwKoTIKAG KOIAO-
TNTAG PE TNV TIEQITOVAIKN KOIAOTNTA PECW Tou shunt
ETITPETEI TNV TIAPOXETEUTN TOU TTAEUPITIKOU UYPOU AO-
yw TNG au§nuévng uSPOOTATIKAG TIIETNG OTNV TTAEUPIKN
kolhotTnTa. “Otav n Stadopd Tng udpoaoTaTikng mieong
avapeoa oTnv MAEUPIKR KAl TNV TTEPITOVAIKA KOIAOTNTA
Sev eival eMapkng yia TNV MAapoxETEUTT TOU UypoU, TO-
Te €ival anmapaitTnTn n eVvepyomnoinon TNS MIKPOOKOTTIKAG
BaABidag mou éxel TomoBeTnOei aTO UTTOSOPIO KAl §16a-
OKeTAl 0 a0BevVig va evepyorolei, ye aoknon meplodi-
KNG eAappadg mieong yia 2-3 Aenta SUO ) MePIoCTOTEPES
$OpPEG TNV NUEPA. Xe KATAOTACEIG pe aunuévn mieon
aTnV TIEPITOVAIKN KOIAOTNTA, OMWG OTOV AoKiTn aAAd
KAl TNV CUNPOPNTIKA KApSIakn avendapkeia n TomoBé-
Tnon Tou shunt avrevdeikvuTai.

To shunt katd Denver éxer xpnoiyomoin®ei 1600
oTn Bepameia kaAonBwv uMeWKOTIKWY CUAAOYWY,
(T.X. xuAoBwpdkwv, cuvdpPOHOU KITPIVWY OVUXWY) OG0
Kal o€ KaKonBeIg ue apioTa GﬂOTGAéGpGTG16' 8,

MNa tnv edpappoyn Tng peBOdou oe KakonBeig MAeu-
PITIKEG GUAAOYEG Exouv ekdpaaBei avnouyieg yia Tnv
evSexopevn S1A0TIOPA TOU VEOTTAAOUATOS OTNV MEPITO-
vaikn kolAdTnTa. TéTolou Ouwg €idoug epduTeloeig
KAPKIVIKWV KUTTApwyv Oev éxouv mepiypadei atnv Bi-
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BAloypadia peExpl ORUEPA. € Kavéva amod Toug SIKoUg
pag acBeveig Sev mapaTnpndnke kavevog €idoug ava-
nTuén Seutepomabolg veomMAAONATOg GTNV MEPITOVAI-
K| KOIAOTNTA. ZTIG TMEPIMITWOEIG KAPKIVOU TPITOU OTa-
Siou, OTOU TO MPOGSOKIKO TNG EMPBIWONG €ival OXETIKA
MIKPO (6-10 unveg) moTedoupe 6T 0 Kivéuvog Tng dia-
OTOPAg TOU KAPKIVOU OTNV TEPITOVAIKA KOIAOTNTA €i-
val MPakTIka avurmapkTog. Mapauéver duwg mpog ana-
vTnon 1o BewpnTiKO €EPWTNUA Yia TO €AV TIPETTEI VA TO-
noBeTeiTal To shunt oe kapkivoraBeig pe TomiKn vOoO
XwpPIig evéeIgn yevikeupevwy pemmdoewvm.

H anodpagn Tou shunt amod myuara vikng mepiypa-
deTal oTn BlB)\ioypaq)ia7 oav emmAokn TNg peBodou
o€ mocooT0 10% TWV TEPIMTWOEWY. ZTIG TEPIOTOTEPES
amod TIG TEPITITWOEIG AUTEG N anoppaln oxeTi(eTal He
MANMPEAR ouvepyacia Tou acBevolg oOcov adopd
OTNV EVEPYOTIOINGN TNG MIKPNG AVTAIAg. 2€ Kaveva amo
Toug aoBeveig pag Sev TapaTnEnBnKe n emmAoKn au-
TN, mpodavwg S10TI Exel eEnynBei pe eudaan otov idio
Tov aobevr, aAAd kal oTo TepIBAAAov Tou n onuaocia
TNG TAKTIKNAG EVEPYOTIOINONG TNG MIKPNAS avTAiag. H a-
vTiIkaTaoTaon Tou shunt oTig mepimTwaoelg andppagng
TOU €ival oXeTiKA anAl. MNMioTedoupe OTI N AVTIMETWITI-
on Tng kakonBoug umoTpommaloucag TTAEUPITIKAG OUA-
Aoyng pe TomoBeTnon shunt kata Denver anaAAdooel
TOUG KapkivoraBeig amd TIg TaAQIMWPIEG TWV eMavel-
ANpuéEVwY BwpakevTRoEWY Kal To AAyog amo TNV eyxu-
on oKANPUVTIKWY ouciwv. Eival peBodog oxeTika amAn,
amoTeAeOUATIKN, PE TIOAU HIKPO €eyXeIpnTIKO Kivoéuvo
Kal Xwpig guxveg avemBuunTeg evepyeleg. Eival xpnai-
O va Tnv éxouv umdyn ol KAIVIKOI €iTeE gav MPWTN €iTe
oav evaAAakTIKn HEB0SO, OTIOU N PAPPAKEUTIKA TTAEU-
podecia amoTuyxavel yia Siadpdpoug Adyoug.
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Pleuroperitoneal drainage

in the management of

chronic malignant pleural effusion

K. VERGOS, A. BOURAS, D. NIKAS

SUMMARY

selected patients.

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. In all cases patients experienced relief of dysp-
nea caused by the effusion throughout their survival. In conclusion pleuroperitoneal
shunting is an alternative therapy for malignant effusions that gives excellent results in

PNEUMON (1991) 1:27-30

Introduction

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 therapies1. 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 effusions’. 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. In 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

Good Samaritan Hospital, Dayton, Ohio, USA.

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. In this study
we present the experience of six patients with
malignant recurrent pleural effusions treated with
this method.

Patients and Methods

Six patients suffering from 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 May
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Table 1. SURVIVAL AND DIAGNOSIS OF PATIENTS
WITH 3rd STAGE CANCER.

No Age Sex Disease Complications Survival
(months)

1 62 F  Lung cancer — 8

2 7 M Lung cancer — 10

3 65 M Lung cancer — 2

4 72 M Lung cancer — 6

5 58 F  Breast cancer — 14

6 61 M Colonic cancer — 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, Inc.,
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 1.5 ml. The

Fig. 1: Schematic representation of Denver shunt.

shunt’s functioning is automatic when the hydros-
tatic pressure difference between pleural and perit-
oneal ends is greater than 1 cm H,0, 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 Little”. 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).

TINEYMQN Teuxos 10, Topog 4og, lavoudpiog-lovvios 1991

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

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

All patients had significant relief from symptoms
of recurrent pleural effusion, 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. It is estimated that 50-70% of cancer
patients will present malignant pleural effusions at
some stage in their disease®. 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 significant 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
method’.

Sclerosing therapies are the next most frequently
applied methods and several sclerosing agents,
such as talc'® quinacrine hydrochloride”, tetra-
cycline'?, and anticancer agents'” 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 significant complications.

All the above problems can be overcome by the
Denver shunt'®. The implantation of which is well
tolerated and safe'®. 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 this'*. 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. In 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-
sults'®'®. Some concern has been expressed about
the spreading of malignant cells to the peritoneal
cavity. However, such an event has not yet been
described. In 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 answered'*.

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. In 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. In conclusion pleuro-
peritoneal shunting is an alternative therapy for
malignant pleural effusions that gives excellent
results in selected patients.
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avaoxomnon

Kapkivoeidég Twv Bpoyxwv: diayvwon kai
mapakoAouOnon 37 acBevwyv

E. ZAXAPIAAHZ, M. ATTEAIAQY, X. MEAIZZHNOZ, 2. AETAKH, A. KYPOYAH-BOYATAPH, K. KATHEZ,
®. MAANAMIAAZ, N. KAPATIANNIAHE, ®@. AMTOXTOAOMOYAOQY

MEPIAHWH

2’ auTn Tn peAéTn mepiypdadoupe 37 MEPITITWCEIG ME KAPKIVOEISEG TWY BPOYXWY, TTOU
SrayvwoTtnkav kata Tnv mepiodo 1976 pexpr 1991 oto ZiopavoyAeio .M. N.A.

H Siayvwon BaoioTnke oe 1I0ToAoyikn €€ETaon Tou XelpoupylkoU UAIKoU. “OAMoi o1 a-
oBeveig mapakoAouBouUvTal pexpl onuepa (1-15 xpovia). To cuxvoTeEPo GUUTITWH, KA-
Ta TNV eicaywyn, ATav Bnxag (22 acBeveig, 59%) ka1 n cuvnOEoTEPN AKTIVOAOYIKR €1KO-
va ATav atelektacia (19 acBeveig 51%). H BAaBPn mepiypddpnke cav pada, Kard Tn
Bpoyxookonnon, oe 34 acBeveig (92%) kal N evTUTIwon BPOYXOOKOTIKA NTAV ASEVWHA
oe 12 (32%) n mBavo adévwpa ge 22 (59%). Bioyia Tng BAaBng éyive BpoyXooKomiKd
oe 30 aoBeveig kal ATAv SiayvwoTikR o€ 26 (87%). Alpoppayia dvw Twv 100 ml ma-
pouciaoTnke oe 3 aoBeveig. MveupovekToun kpidnke avaykaia oe 12 (32%), NoBekTo-
Hn oe 24 (65%) kai BpoyxoToun-BpoyxonAaoTikn oe 1. TEcoepeig aagBeveig ameBiwoav
M€ peTaoTartikn vooo 1-5 xpovia amo tn Siayvwon kai 2, and auToUg, MApousiacav
ouvSépopo KapkivoeldoUg. EmBiwon avw Twv 10 xpdvwyv exel SiamoTwOei oe 17 acBOe-

VEigG.
MNEYMOQN (1991) 1:31-40

Eicaywyn To kapkivoeldég amoTeAei To 1,2% Tou ocuvolou Twy
Tveupovikwy oykwv kal 1o 3-10% Twv e€aipecipwy a-
To BpoyxIkO KAPKIVOEISES eival vedTTAaopa pe 1810- 6 autoUs™®. H TauTomoinar Tou otnpierar oTnv U-
popdn KAIVIKR €1kdva TIoU EXEl ATIAOXOANCEl €TIAVEI- map§n HOPPOAOYIKWY XapakTNPICTIKWY TOU avayvw-
Anuupéva Tn S1evi BiBAloypadia yia T ISIAITEPOTATA piovTal Ye TO KOIVO 1} TO NAEKTPOVIKO PIKPOOKOTTIO KAl
OTNV 10TOYEVEDN Kal aTn BIOAOYIKF TOU CUNTEPIPOPA . TeAeuTaia 181AiTEPN XPNOIMOTNTA EXEl GWOKTT']O%QS!EJ
Mpwtog o Muller To 1882 mepiéypaye To KAPKIVO- PEUVNON TOU LE avVOOOIOTOXNMIKEG HEBOSOUG™ ™™ ™
€16€C TWV BPOYXwWV 0€ VEKPOTOMIKO UAIKO. To 1937 o O mapdyovTeg mou oxeTifovTar pe TNV MPOyvwon Tou
Hamperl Siaxmpnoe To KapKIVOeISES amd Ta KUAIV- Kapkivoeidoug eival n iaTohoyikn Siadpoporoinon (Tu-
Spwpara, evw yia MoAAG xpovia kal Ta Uo eBewpou- KA A ATUmn popdn), n diNBnTIkOTNTA, N UTIAPEN pe-
vTOo uToTUTIOl Tou BpoyXikoUu adevwpatos. To 1967 n TAOTACEWY, N €VTOMION (KE‘Z’fspz'fﬁ N TePIPepIKN), kabwg

Maykoouia Opyavwon Yyeiag mepiéypaye To KAPKIVO- Kai 70 péyeBog Tou dykou T
€1d€g gav EexwpIoTh ovToTNTa oTnV Ta&ivounon Twy 2TIG HEAETEG, TTou ExOUV SNUOCIEUBE LEXPI ONUEPQ,
veoTAQONATWY Tou Tvelpova’>*, umiapxel évtovog TpoPAnuatiopog yia Tn 8éon Tng

Bpoyxookdrnong aTn d1Ayvwaon Tou KApKIvoeidoUg Kal
yia Tn BioAoyikn cuumepipopd rers el >Tnv napa-
B’ lveupovoloyiké Tunua, ZiouavoyAeio .1.N.A. MAvw PEAETN, TTEPIYPADOUNE TNV EUTTEIPIA pag, amd Tn
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S1dyvwon Kal TNV avTIETWITION €vOg OnUAavTikou a-
PIBUOU aoBevwV € KAPKIVOEIGEG TWV BPOYXWV.

YAk ka1 MeBodog

To uAIkO Tng peAeTng pag amotedecav 37 aoBeveig
HE KapkIvVOeISEG Twy Bpoyxwy, TTou Siayvwaodnkav amod
10 1976 pexpl 7o 1991 ovo ZiopavoyAeio T.IT.N.A. A-
o autoug 20 ATav avépeg kai 17 yuvaikes. H péon n-
Aikia ATav 41 xpovia, o vewTepog NTav 16 xpovwyv Kkai
0 peyaAuTepog 66. H kaTtavopun Twv acBevwv katd Se-
KaeTia nAikiag gaivetal oTov mivaka 1.

H vooog emBeBaiwbnke oge 0Aoug Toug aoBeveig pe
TNV I0TOAOYIKA €EETACN TOU X€IPOoupyikoU UAIKoU. Me
TO KOIVO HIKPOOKOTIIO, avayvwpioTnkav ta popdoAoyi-
KA XOPAKTNPIOTIKA TOU KapkivoeidoUg, adol mponyR-
Onke xpwaon Tou I0TOAOYIKOU TAPACKEUATUATOG LIE Al-
patoguAivn-nwaoivn. Kataypagnkav, Bacel mpwTOKOA-
Aou, Ta KAIVIKG €UpAUATA, N akTIVOAOYIKT kal Bpoyxo-
OKOTIIKI €IKOVA, TO €i60G TNG XEIPOUPYIKNG €MEURATNS
Kal Ta maBoAoyoavaTtopikd eupRuaTa 0Awv Twv aocbBe-
VWV Tou TrapakoAouBolvTal amo Tnv nuépa Tng Sid-
YVWONG TOUG JEXPI ONUEPA R TNV NUEPA BavAaTou Toug.
H mapakoAouBnon yiverar kabe €& unveg, Ta Tpia
TpwTa XpOvia Kal, oTn CUVEXEIQ, Pia dopd To XpOvo
oTa TakTiIKA 1aTpeia Tou Noookopeiou kal ouvioTaTal
0€ KAIVIKO Kal aKTIVOAOYIKO €Aeyxo. ~OTav umapyouv
evOEei&elg yIa UTTOTPOTIR TNG VOOoouU YiveTal Sliepelvnon
J€e BpoyxooKomnaon kal UTIoAOYIOTIKR Topoypadia Bw-
paka. ZTo MAQiolo Tou eAéyxou TeplAapBaveral, eri-
ong, UTTIOAOYIOTIKR Topoypadia dvw KolAiag, JETPNON
5-16pouivéoroogeikol o%cog (b-HIAA) ota oupa
24wpou Kal 00TIKOG EAEYXOC, OTAV UTIAPYXOUV eVOEIgeIg
METAOTATIKAG VOOOU.

ArmoteAeopata

01 37 acBeveig, pe kapkIvoeiSeg Twy Bpoyxwy, armo-
TeAoUv 10 2% Twv 1770 aoBevwv pe mpwTomnabeig o-
YKOUG TOU TveUpova, mou S1ayvwaTnkav 1o id10 Xxpovi-
ko diaotnua ato 2.I.M.N.A.

KAivika eupnuara

Ta cuyxvOTepa CUUMITWHATA TTOU avadepdnkav, katd
TNV €iocaywyn Twv acBevwyv ATav: BRxag, aigomTuon,
eumupeTa emelcddia, anodoxpepwn, duomvola, Bwpaki-
KOG movog. "Evag aoBevng mapouagiale €I0TIVEUOTIKO
CUPIYMO Kal govo évag NTav acupunTwpaTikog (Mivakag
2). H xpoviki 81dpKela Twv CUPTTWHATWY KupaivoTav
and 10 nuépeg pexpt kai 15 xpdvia. O peyaAuTepog a-

TINEYMQN Teuxog 1o, Touog 4og, lavoudpiog-lotviog 1991

Mivakag 1. KATANOMH KATA AEKAETIA HAIKIAZ,
TQON 37 AZOENQN- ME KAPKINOEIAEZ
TON BPOTXQON.

HAikieg ApiBuog acBevwv
1—19 2
20—29 3
30—39 13
40—49 12
50—59 3
60—69 4

Mivakag 2. KYPIQTEPA SYMMNTQMATA KATA THN

EIZATQIH.

Juunrwpara ApiBuog acBevwyv

Brixag 22 59,5%
AiponTuon 14 37.8%
Eunup. eneicddia 12 32,4%
Anoxpepwn 8 21,6%
Auormivoia 5 13,5%
Quwpak. movog 4 10,8%
SupIypog 1 2,7%

p1BuOG Twv aoBevwyv mapouciale cupnTwpara amo 3
MNVES PEXPI Kal 3 Xpovia Je emmiTaon [ mpoobnkn vewv
MIKpO xpovikd SiaoTnua mpiv Tnv elcaywyn oto Nooco-
kopeio. H kAivikn e€étaon Tou Bwpaka, Xwpig va eival
evOEIKTIKA yia TN vooo oToug 28 aoBeveig, nTav mabo-
AOYIKR pE OUXVOTEPO €UpNUA POUCIKOUG R PN MOUCI-
KoUg poyxoug oTnv mepioxn Tng BAaBng. 2e 17 aoBe-
VEIG TIpoNyoupEvwG €eixe TeBei SiadopeTikn Sidyvwon
pe Baon Ta kAIVIKA Kal akTivoAoyikd eupnuaTta. H ou-
XVvOTepn ATav n pupaTtiwon kai n Bpoyxektacia (Miva-
kag 3).

AkTiIvoAoyikd eupnuara

H akTivoypadia Bwpaka fTa maboAoyikr g€ OAeg Tig
TTEPITITWOEIG EKTOG ATIO did. To ouxvoTeEPO eUpnua -
Tav n ateAekTacia kair akoAouBouoav n Sielpuvan M-
Ang, n mMUkvwaon kai n opoloyevig okiaon (Mivakag 4).
2€e 10 and Toug acBeveig pe mabBoAoyiki akTivoypadia
Bwpaka eyive amAog Topoypadikog EAeyxog kal ge 6
amd auToUg avayvwpioTnke evooBpoyxIKog OYKOG, Mou
mpokaAoUcoe Tn SIAKOTIA TNG OUVEXEIAS TwY BPOoyxXwv.
O1 unoAoimol 27 aoBeveic, cupnepiAapBavopévou au-
TOU Tou €ixe GUTIoAoyIKn akTivoypagdia Bwpaka peAe-
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Mivakag 3.

lMponyouueves Siayvwoerg ApiBuos aobevwv

GuuaTtiwon

Mveupovia

5
BpoyxexTaoia 4
3
2

BpoyxiTida

Bpoyxiko acBua 1

>uvépopo pecou AoBou 1

Mveupovikn Aoipwén 1

Mivakag 4.

AKTivoAoyika eupnuarta Api1Buog aoBevwv

AtelexTaaia 19 51,4%
Aieupuvon mUAng 10 27,0%
Mukvwaon 6 16,2%
Opoioyev. okiaon

KEVTPIKN 3 8,1%

TiepIPEPIKn 1 2,7%
ApvnT. akTivoypadia 1 2,7%
SUplyuog 1 2,7%
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Bpoyxookormio kal 6Toug UMOAOITIOUG HE TO IVOBPOYXO-
okomo. 2Toug 36 aoBeveig unmpye opatn evéoBpoyxi-
ki BAABn, evwy n Bpoyxookomnaon ATav apvnTikn oTNV
TEPITTWON TOou TEPIPEPIKOU  KAPKIVOEISOUS TapoT!
mPAyuAaTonoiRénke Pe To eUKaumTo Bpoyxookdmo. E-
SwduTikA pada meplypddnke oe 34 MEPIMTLIOEIS Kal
6menaon Tou Bpoyxikou BAevvoydvou ce 2. Makpo-
OKOTIIKA XAPAKTNPIOTIKA TNg evéoBpoyxIkig BAABNS n-
Tav n €puBpdTNTa, N CTIAMVOTNTA KAl N AlMoPPAyIKN
61a8eon. H evrunmwon Tou Bpoyookomou ATav adévw-
pa oe 12 aoBeveig mBavo adévwpa oe 22 kai Bpoyxo-
vevng kapkivog o€ 2 (Mivakag 5). BionTikd Seiypara

Mivakag 5.

Bpoyxooxomika evprnuara Ap1Buog acBeviv

MopgoAoyia BAGBNg

Mada 34
Aménaon BAev. 2
Mn opaTtn 1

Makpookortiikn evrinwon

Adevwpa 12
MBeavo adévwua 22
Bpoyxoyevig kapkivog 2

TABNKAaV pe uroAoyioTikn Topoypadia. H e€etaon Atav
maBoAoyikn yia 6Aoug Toug aoBeveig. Te pia mepinTw-
on uTnpPXav €evoei&elg TUPMETOXNS Twv Aepdadevwy
™G ouoToIXNg TUANG. TN mepinTwon Tou acBevr pe
TNV apvnTikn aKTIivoypadia Bwpaka pe Topég 2 mm a-
vayvwpioTnke evooauAikn avanTtuén pioxwtoU Oykou
oTOV apIoTepPO KUpPIo Bpoyxo. Ze 4 aoBeveig mou eixav
umtoBANGei o€ amAG Topoypadikd Eleyxo akohouBnoe
Bpoyxoypddnua Kai To XapakTnpIoTIKO €Jpnua RTAv N
€lkOva SIaKOTING TNG AKTIVOOKIEPHS 0UTiag 0TO eminedo
NS BAGBng.

"AAa eupnuara

O aipatoAoyikog kar Broxnuikdg eheyxog Sev edwoe
IS1aiTepa maBoAoyikd eupnuarta, mou Ba pmopoloav
va GUOXETIOO0UV pe TN vO0O0. Z€ 8 TEPITITWOEIG EyIVE
METPNON MTPOEYXEIPNTIKA Tou 5-uSpoguivéologeikou o-
§eog (b—HIAA) ota oUpa 24wpou kai ATav GuacioAo-
yIk6. Kavevag aoBevng Sev eixe oUVSPOPO KAPKIVOEI-
SdoUg kard tn Siayvwon.

Bpoyxookomika eupnuara

H Bpoyxookonnan, oe 12 acBeveig, éyive pe To €ubU

napBnkav oe 30 acBeveig. H 1oToAoyIKA €€€Taon Twv
Tepaxidiwv €Bece Tn SiAyvwon Tou KapkivoelSolg Ce
26 (mocoaTd 87%). KuttapoAoyikn e€étaon Twv Bpoy-
XOOKOTIKWY SelyUaTwy (BpoyxIKEG ekkpioerg, EkTAUNA
WAKTPAG Kal -HETABPOYXOOKOTIKA TITUEAQ) Eyive o€ O-
Aoug Toug aoBeveig. Ta kuTTapoAoyika Seiyuata oe 2
TIEQITITWOEIG Guvnyopoloav UméP Tou KapkivoelidSoUg,
evw o€ dAAeg 3 epIMTWwOoelg KpiBnkav UMONTa yia Ka-
konBeia. Ainoppayia avw Twv 100 ml and Tnv nepioxn
™S BAABNg mapouoidoTnke PeTd Tn Bpoyxookomnon
o€ 3 aoBeveig. e Evav amd auToUg XPeIAoTNKE Va Yivel
aipooTaon pe akTivoBoAia Laser. H evtomion Tou veo-
mAdopartog ¢aivetal oto Ixnua 1. )

X€eIPOUPYIKI QVTILETWITION

2TOV TIPOEYXEIPNTIKO EAeyxo ummpxav evoeifeig Sin-
8nong Twv Aepdadévwv Tng cUaToIXNG MUANG T€ Evav
acBevr), evi Sev uTinpxav evoeigelg HeETATTATIKAG VO-
oou aToug 36. 2av Bepareia ekAoyng ebapudoTnke n
X€IpoupyIkn eméuBaon pe okomd Tnv eupeia eaipean
TOu OYKOU Kal Tn SIaTAPNAN, KATd To SUVATO, MEPICTO-
TEPOU UYEIOUG TIVeupovikoU mapeyxuuaTtos. To eidog
NG €néuBaong kaBopioTnke pe BAon TNV evrTomon Kai
TNV €MEKTAOCN TOU KAPKIVOEISOUG, KaBWs kal Tig aAAol-
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Eikova 1: Evtomon Tou veomAdoparog, cUpdwva pe Tn Bpoy-
xookotikn ékBeon (36 aagbeveig)
Ae€16g niveupovag (19)

A. kUpiog Bpoyxos (3)
Aidpecog Bpoyxos (6)

"Avw AoBaiog Bpoyxog (2)
Méoog AoBaiog Bpoyxos (3)
KaTtw AoBaiog Bpdyxog (4)
Tunuatikés Bpoyxos (RBI) (1)

ApioTepog niveupovag (17)
Ap. kUplog Bpoyxog (4)
“Avw AoBaiog Bpoyxos (3)
Aviov okéAog avw AoBou (1)
Bpoyxog Tng yAwooidag (1)
Katw AoBaiog Bpoyxog (6)
Tunuatikoi (LB9, LB10) (2)

(OEIC TOU TIVEUHOVIKOU TTapeyXUpaTog. MNveupovekTo-
uf kpiBnke avaykaia o€ 12, AoBextoun 24 xai Bpoy-
XOTOWN-BPoyXoMAQCTIKI O€ évav acgBevi] mou €iXe I-
KpO MIOXWTO KapkivoeldEg. To TeheuTaio auTo eixe Sia-
petpo 0,5 cm kal evromigoTav aTov KUpIo BPOyXo Tou
apioTepol Tvelpova g€ amdoTacn 2 cm anod Tnv KU-
pia Tpomda. Aev mapartnpndnke Bavarog N onNPavTikn
peteyxelpnTikn emmAokn. To €idog Tng eméppaaong Te-
piypageral oTo Ixnua 2.

Eikdéva 2: Eidn xeploupylkwy emeppacewv

MveupovekTopég (12) (9 apiatepa, 3 de§ia)

NoBekTopes 24 (apioTepog avw AoBog (4), aploTepdg kaTw AoBog
(4), 8€E16¢ avw AoBog (2), Se€10g kaTw AoBdg (5), pEoog kal KATW
AoBog (9).

BpoyxoToun-BpoyxomAaoTikn (1)

MINEYMQN Teuxos 1o, Topog 4o, lavoudpiog-lovviog 1991

MaBoAoyoavarouikd eupripara

To vedMAaoHa TauTomoIBnKe Pe TNV ICTOAOYIKR €§&-
Taon kai otig 37 nepimtwoerg. O1 31 ATav TUTIKO Ke-
VTPIKO KOPKIVOEISES [E evSOBPOYXIKN avamTugn, evw
g€ 500 TIEPIMTWOEIS TUTTIKOU KAPKIVOEISOUG UTIMPXE SR~
Onon Tou PBPOYXOU Kai TOU TIVEUHOVIKOU TTapeyxupa-
T0G. Xe OAEG TIG MAPATIAVW TEPIMITWOEIG N BPOYXOOKO-
TIKA €lkova eixe Teplypadei gav e§wduTiki paga xai
mpdypaTl To vedmAaopa avarmTioooTav Kard pAKog
Twy pHeyaAwv Bpdyxwv Kal TpoéBale péca oTov auAd
Touc. " Eva kapkivoelSEg Tav TUTTIKO TTEPIPEPIKO Kal a-
vanTUoooTav aTo TApéyxupa. 2e 3 aobeveig diayvw-
OTNKE ATUTIO KapKIVOEISEG e 8Indnon Tou Bpoyxou kal
Tou mapeyXUpaTtog. EToug U0 amd autols n Bpoyxo-
OKOMIKN €Ikdva eixe mepiypagpei oav &inénon Tou
BAevvoydvou kai oTnV 10TOAOYIKN €§€Taon To veoTAa-
opa epdavifotav gav Siaxutn SINBNTIKA puada, n omoia
emekTeivoTav Katd BABog péEoa OTOUG UTTOKEIMEVOUS
BpoyxIkoUg kal TEPIBPOYXIKOUG 10ToUG. 2ToV TPITO N
BpoyxooKoTiKi €IkOvVa €ixe Meplypadei oav €EwdUTIKN
pala kai n avanTtuin ATav kupiwg evdoBpoyxikn. Ta
MePICOOTEPA KAPKIVOEIST) eixav SIApeTpo 2-4 cm e a-
kpaia peyedn 0,5-6 cm. TpiavtamévTe veomAdouara
eixav epdavion Aeia kai moAumwén, cloTacn okANPo-
eAaoTIKR R UTTOOKANPN Kai XPOoIa A€UKWIT N A€UKo-
dain. MeTaoTaceig 0Toug MEPIPPOYXIKOUG Aepdade-
veg eixav SLoel Eva amd Ta SUO0 TUTIIKA KAPKIVOEISH
ou €ixe SINORTEl To BPOYXO Kai To Mapéyxupa kai 6Uo
aruna kapkivoeldf. Ta SUo TeeuTaia €ixav SWOE! He-
TAOTACEIG Kal 0Toug Aepdadeveg TG TTUANG.

H 1oToAoyikn eikéva oTig 33 TePIMTWOEIG RTAV XA-
PAKTAPIOTIKA TUTIIKOU KAPKIVOEISOUG Kal Sev Mapou-
oiale SiayvwoTikd mpoBAfpata. Ta veomAaouaTika
KUTTAPA ATAYV OPOIONOPGDA HE AEMTO KOKKIWGOES TPWTO-
TAQOPA Kai UTTOGTPOYYUAO KevTpikd mupnva. Ta KUT-
Tapa auTd oxnuanav cupmayeig opyavoeldeig abpoi-
oeic mou Siaxwpilovtav amd AemTég Awpideg ayyelo-
BpiBoUg 10ToU. To TePIPEPIKO KAPKIVOEISGES epdavile
O€ apkeTeg BEeIg aTpakTopopda KUTTAPA, TOU ava-
nTUooovTav SiaxuTa o€ AAAeg BETEIS OPWS UTINPEXAV
apaloxpwuaTika utoaTpoyyuha kUTTapa. O pITwoelg
o€ OA\a Ta TUTTIKA KapKIvoeldn ATav amavieg (Eikova 3).
Ta druma KapkIivoelSH amoTeAolvTtav amd KUTTapa
mou Snuioupyouacav ouumayeig abpoioeig kal podoei-
Seic | owAnvwdelg oxnpaTiopoUs. Ta veomAaouatika
auTd kUTTapa epdavilav au§npévn KUTTapIkn kai mu-
PNVIKA TTOAUPOP®Ia, UTTOXPWHATIKOUG TTUPAVES KAl ap-
KeTA ouxvég piTwoelg (Eikova 4). £Tig MepImTwOoelg oy
agopovoav Ta ATuma KApKIvoeldn, kabwg kal o€ 3 Te-
PIMITWOEIG TUTIIKWY, €KTOG amd Tn Xxpwon aipatoguAi-
VNG-NWOivNg XPEIaoTnke emPeBaiwon pe €181KEG 10TO-
XNHIKEG KAl VOO 0iOTOXNMIKEG XPWOEIG (EVOAGON, Xpw-
poypavivn, veupoividia) yia Tnv emBeBaiwon Tng 81d-
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Eikdva 3: Tumiko KapKIVOEISES e OpOIOPOPdIa TWY KUTTAPWV.
Mey. X 40.

yvwong kar 1n Siadpopodidyvwaon and To PIKPOKUTTA-
PIKO KapkKivwUa. XTnv TepinTwon Tou mepihepiKol
Kapkivoeidolg n Siapopodidyvwaon éyive amd adevo-
KapKivwua.

lNapakoAoubnon

Tpiavtadto aobeveig mapakoAouBolvTal péxpr of-
MEPQ KAl S€V EXOUV CUUTMITWHATA amod TN VOGO TOUG. e
evav acBevn mou eixe umofAnBei oe AoBekToun api-
0TePOU avw AoBol SU0 Xpdvia UETA XPEIATTNKE TIVEU-
MovekTouR, Adyw TomikAg umoTpomig. ~Evag and Toug
éUo aoBeveig, mou eixav 8IRONon Bpdyxou Kai mapey-
XUHATOG amd TUTMKG KapkivoelSég mapakoAouBeitar ermi
7 Xpovia kai dev mapouoialel onueia umoTporic. Em-
Biwon avw Twv 15 xpovwy exel SiamoTwOel o€ 4, avw
Twv 10 xpovwv oe 17 kar avw Twv 5 xpovwy oe 24 a-
o0Beveic.

MevTe aoBeveig aneBiwoav. “Evag anepiwoe oe nAI-
kia 76 xpovwv, 15 xpdvia petrda Tnv emépBaon, amd
AYYEIOKO eykepaAiko emeicOSIO Kal 0TNV TEAeuTaia eZé-

Eikova 4: " Atumo kapkivoelSég pe xpwan Aipatogulivng-Hwai-
vns. Mey. X 10.

Taon Sev eixe evdeign umotponng. O1 dAAor 4 ameBiw-
oav o€ Xpoviko Siaotnua 1-5 xpdvwv Adyw peTaoTa-
TIKAG vOoou kal 2 and auTtoug avamtuiav oUvSpouo
Kapkivoeldoug. "OAol eixav umoBAnBei ce mveupove-
kToun. Ta xapakTnpioTika Twv 4 acBeviyv, mou anefi-
woav, paivovtal atov Mivaka 6.

ZulnTnon

To BPoyxiKod KapkIvoeiSég eival éva OTAvVIO OXETIKA
vedTAaopa, mou mapouoiaetar pe TV idia ouxvoTNTA
oTa 600 ¢UAa av Kal O€ EPIKEG MEAETEC daiveTal va
UTTEpPEXEl TO yuvaikeio GUAO 18iwg GTO KAPKIVOEISES
mepidepikoy TUmou'&'°, Epdavietrar cuvnbwg otnv Té-
TapTn SekaeTia, €xouv Opwg avadepBei kal akpaieg
TEPIMTWOEIG NAIKiag 3 kal 78 xpovwy. ETavia To ouva-
vTdue aTn paldpn ¢U)\ﬁ20. H avaloyia Twv kapkivoel-
Swv, oTo 0UVOAO Twv NMpwWTOMAdWV dykwv aTo Nogo-
Kope€io pag, Atav 2% pe Pikpr utepoxn Twv avépv. H

Mivakag 6. XAPAKTHPIZTIKA 4 AZOENQN MOY AMEBIQSAN, AOIQ THE NOZOY.

A/A loToAoyikn Eyxeipntika eupnuara Yrotporn 5—HIAA Xpovog Xpovog
raéivounon urToTPOTING Bavdrou
Ainénon Bpdyxwv Supperoxn
Kar mapeyxupaTog Aeupadévwy
1.* arumo + mepIBpoyxikoi, TuAaiol nrap t 8 unv. 1 xp.
2. arumo + mepiBpoyxikoi, TuAaiol nmap — 10 pnv. 1 xp.
3. AaTumo + (—) uecoB., ooTd — 3,5 xp. 5 xp.
4. TUTTIKO + mepiBpoyxikoi nmap t 2 xp. 4 xp.

* "Eyive akTivoBoAia pecoBwpakiou HETA TNV emépBaot.
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péon nAikia nTav 44 xpovia oToug avépeg kal 37 aTig
yuvaikeg. Tpiavrta aoBeveig (81%) nrav kartw Twv 40
xpovwyv. Kata kaipoug éxouv SiatunwbOei moAAEg Bew-
PIEG OXETIKA € TNV OYKOYEVEDN TOU KAl TN OUYYEVEIQ
TOU ME TO UIKPOKUTTAPIKO Kapkivwua. H emkparteoTe-
pn Bewpia eival Tou Pearse, n onoia umooTnpilel OTI
TA PINTPIKA KOTTAPA TWV KAPKIVOEISWY KAl YEVIKA TWV
Apudomas TpoépyovTal amd VeUPOevSOOKPIVIKA TIPO-
ypauuaTioyeva KUTTapa tng empBAAoTng, Ta ormoia pe-
TavaoTeuoav oTo evoodepua Tipiv SnuioupynBei n
VEUPIKN akpoAodia kal Ta mapdywyd TnG. ZNUepaA eival
TapadekTO OTI, TA KAPKIVOEISN TIPOEPXOVTAl amd Td
kutTapa Kultschitzky, Ta omoia xapn oTnv ikavoTnTd
TOUg va avayouv dAata apyupou Kail oTnv mapouasia
VEUPOEKKPITIKWY KOKKIWV OTO TTPWTOMAAOUd TOoug é-
XOUV evTaxBei 0To TePIPEPIKO TUNKA TOU CUCTANATOG
APUD (Amine Precursor Uptake and Decarboxyla-
tion). "Evol Ta kapkivoeidi kaTaTdyxBnkav oTa amou-
vTwHaTa (apudomas)21'22'23. Ia moAAd xpovia Bewpou-
vTav uroTunog Tou Bpoyxikou adevwpaTtog. O opog a-
Sevwpa Twv BPOyXwV TIoU EMKPATNOE yia TTIOAAEG Se-
KAETiEG KAl XPNOIMOTOIEITAI aKOPN KAl CHPEPA TTEPI-
AapBaver Ta kapkivoeldn (89%), Ta kuAhivépwpuarta (a-
Sevoeldn KUoTIKA kapkivwuata 8%) Toug BAevvoer-
Sepuoeideig dykoug (2%) kal Toug PIKTOUG OYKOUG TIE-
piTou TO 1%°** H €ZeAIEn Tou kapkivoeldoug eival
HaKpOXPOVIA Kal EXOUV TTEPIYPADEI TTEPITITWOEIG CUVU-
napéng Tou pe aAAa voonuarta 627

Me Bdon pakpookomiKa Kal I0TOAOYIKA €upnuarta
SakpivovTal g€ Tumikd kai dtura. Ta atuna KapKIvoel-
SR mou kaTd S1Adopoug epeuvnTEG POAVOUV O€ TTOCO-
o706 10% nepiypddnkav yia mpwTtn ¢popd amod Tov En-
gelbreth-Holm 1o 1944 kai kaTaTaxTnkav ge xwpPIoTn
ovToTNTA anmd Tov Arrigoni To 1972°%. "Oocov adpopd
otn Sidkpion PeTAEU TumKOU KAPKIVOEISOUS Kal Mi-
KPOKUTTAPIKOU KAPKIVWUATOG TA IOTOAOYIKA KPITAPIA
eival emapkn. 2oBapo mpoBAnua diapopikng Siayvw-
oNG MApouaIadeTal oTNV TEPITTWON ATUTIOU KAPKIVO-
€I600§29.

H cuumtwpatoAoyia Twv kapkivoeidwy egapTarai a-
MECA aTi® TNV EVTOTTION TOUG KEVTPIKN 1 TIEPIDEPIKA KAl
TN BioAoyikn Toug guumepidpopd. Ta KAIVIKA eUpAPATA
umopei va eival Aiya kai va epgavifovrar oropadika. H
KEVTPIKI evTOTOn €eival ouxvoTtepn (90%) kal T0Te Ta
oupntwpara —BRAxag, duormvoia, aipoénTuon— €ival
mpwipa kai BopuBwdn®. Ta ouPnTWHATA odeilovTal
oTn MEPIKN N OAIKA armdppaén Tou Bpoyxou amod Tnv a-
vanTuén Tou Oykou Kkai oTnv ayyeloBpiBeid Tou. H aipo-
mTuon ouvABwg eivai peyaAn apxilel aipvidia kai oTa-
patd anotopa®’. Ta TepIPePIKA kapkivoeldn eival du-
vaTov va eival poviapn n moAAanAd, cuvnBwg amokaAu-
TITOVTAI TUXAia KAl €xouv eAdxIoTa f kaBoAou KAIVIKa
eupAuata. H Siagopikn Siayvwon Twy TePIPEPIKWV
Kapkivoeldwv meptAapuBavel To adevokapkivwua, aAAa
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HMECEYXUNATOYEVA | VEUPOYEVR VEOTTAACUATA, KABwg
kar Ta tumorlets. Ta TeAeuTaia €ival cuviBwg evTormi-
OMEVN uTepnAacia aTpakTOUoOpOWY KUTTAPWY, TOU
OUvOOEUOUV TA TTEPIDEPIKA KAPKIVOEIST 1] €ival JIKPA
AUTOTEAR KAPKIVOEISH veonAdouaT032'33'34. Ta kAivika
pag eupnuarta, cupowvolv amoAuTa Pe auTd mou a-
vadépovTal o€ peyaleg Snpocieupéveg oelpeg. Evéia-
Pépov eival To yeyovog OTI, o€ 17 MeEPIMITWOEIG €iXe Te-
Bei mponyouueva aAAn Siayvwon, ocuvnBwg pupaTiw-
on n Bpoyxektacia. H nmdTnTa KAl N XpovioTNTa TWv
OUPTITWUATWY Tou o€ 3 acgBeveig ATav mavw amd 10
Xpovia e€nyouv Tnv unoyia yia utoTpomalouaeg Aol-
HwEelg Tou avarveuaoTikoy®

EvSokpivikég SiaTapayég omdvia napouaialovrai Kai
ouvnBwg cuvdualovTal e JETAOTATEIS OTO NTTIAP, TIOU
€ival ouxvOTEPEG OTA ATUTTA KAPKIVOEISA. EKTOC ammo To
oUvSPOUO KAPKIVOEISOUG, TTIou N eudAavian Tou Sev u-
niepBaivel To 1-2% éxel mepiypagei ouvdpopo Cush-
ing, ouvépopo Zollinger-Ellison, akpoueyaAia ekén-
Awoelg TTOAUEVOOKPIVIKAG adevWUATWONG KAl AAAeg
S1aTAPAXEG TTOU PTToPEl va ouvéuaagBolv e KAPKIVO-
€16 Tou €xouv euBPUOAOYIKA TIPOEAEUTN TO MPOCBIO &-
vTepo. O1 ekSnAWOEIS AUTEG odeilovTal aTNV EKKPION
oudiwy, omwg b5-udpoiuTtpunTauivn, Bpadukivivn,
npooTayAavdiveg, KaAoiTovivn, KopTikoTpomivn, Bou-
Beaivn, cwpatooToaivn kal dAAeg. O1 ouoieg AuTEG Ka-
TAOTPEDOVTAl O€ ONUAVTIKO BaBuod amd Tig apivookel-
ddoeig Tou Mvelpova Kal yiI' auTo n mepiypadn evéo-
KpIVIKwWY Slatapaxwy €ival omdavia oTnv mepinTwon
KOPKIVOEISOUG Twv BPOoyXwv. ZMAvIEG €ival emiong ol
ekSNAWwaoelg anod Tnv kapsdid, Adyw utrevdokapSIakng i-
vwaong kal piktwy BAaBwyv Twv Ba)\Biéwv37‘38’39'40’41’42.
2ToUg aoBeveig pag ocUVSPOUO KAPKIVOEISOUG TTAPouU-
OIA0TNKE O€ 2 MEPITITWOEIG TTOU TTapouciacav augnue-
vo 5—HIAA kai petaoTtaceig oto nmap (Mivakag 6).

To ouxvOoTepo akTIVOAOyIKO eUpnua NTAV N aTeAe-
kTaoia (51%) kai n akTivoypadia ATav apvnTikn aTnv
TMEPIMTWON TOU HIKPOU PIoXwToU Kapkivoeidbous. Yo-
onuaivovTal, n duvatoTnTa Tng AamAng Touoypadiag
oTnVv avadeign kevtpikwv BAaBwy kal Ta MA€OVeEKTAUA-
TA TNG, Wg TIPOG TNV UTIOAOYIOTIKN Topoypadia, oTnv
agloAoynon BAaBwv Twv kevTpikwv Bpoyxwv. H umno-
AoyIOTIKR Topoypadia Tapoudiace pn €idIKA eupRua-
TA KAl avayvwpioe adéveg peyeboug Avw Twv 2 cm g€
pia amd Tig dUo TEPITNWOEIG Tou BpEédnkav adéveg
oTnv enépBaon“.

H Siayvwaon eyive TpoeyxelpnTIKA o€ BPOYXOOKOTIKO
BromTikd Seiypa oe uwnAo MoocooTo (87%) kai n exTi-
pnon NG BPOyxXOOKOTTIKAG EIKOVAG NTAV CWAOTH € TO-
00076 94%. Kai oTig 6 mepimTwoelg, mou Sev apOnke
Biowia, Adyw Tou kivoéUvou Tng aigoppayiag, n evru-
Twaon Katd TN BPoyxookoTnon ATav OTl, TTPOKEITAl TTE-
pi adevwparog. H uywnAn diayvwaoTikn aia Tng Bpoy-
XOOKOTINONG, GTN UEAETN HAG, CUUPWVEI e AAAEG PEAE-
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TEG KAl €§nyeiTal amoé Trn guvABn KEVTPIKR evTOMION TOU
KapKlvoe|600g4'25. To yeyovog 611 utnipxe SuvaToTnTa
Bpoyxookdmnong pe 1o €uBU BpoyxooKkdTIo, MARPOUS
Bwpakoxeipoupykng KAAUYNG kar BepameuTIKLV XeIpi-
OMWv pe akTivoBoAia Laser pag eméTpewe va emiyeiph-
OOUME pey@Ao apiBud Biowiwv, mapd tTnv opbn pa-
Kpookotikn exTiunon Tng BAaRns. O1 3 mepmTwoelg, -
Tou mapaTnPRBnke onuavTikng aipoppayia, evioxuouv
TNV anown Tou KIvOUVOU Tng aipoppayiag, katd Tn
Blowia4'3o. H xuTtTtapoAoyikn e€€taon Twv MTUEAWV Kal
TWV BPOyXooKOTKWY SelypdaTwy, 0Tnv TAEIovoTNTA
TOUG, NTav apvnTIKA Kal auTd ogpeileTal apevog oTo O-
TI TO vednAaoua kaAumTeTal amd Gpuaiohoyikd Bpoyxi-
KO €mOnAlo, TIG TIEPIOOOTEPEG BOPES, KAl APETEPOU
aTo 0TI Sev amodoAidiverar elkoha. MpoadaTeg pehé-
Teg avadépovTal aTn SUVATOTNTA KUTTAPOAOYIKAS SId-
YVWONG Twv MEPIPEPIKWY KAPKIVOEISWY e Afjyn Seiy-
patog Sia Behovng Siabwpakika®*?®,

"Ocov agopd oTn BepameuTIKr AVTIMETWTTION TTPO-
Teivetal n éykaipn kar pigikn €€aipeon Tou dykou. Ao-
BexToun A MveupovekTopn exTeAeiTal 6Tav UTIAPYE! U-
ToWia €MéKTACNG TNG VOOOU GTOV TTAPAKEIUEVO 10TO, )
SInénon Twv Aepdadévwy 1 dTav emavelAnupéveg Aoi-
MWEeIG Exouv TIPOKAAETEI AAAOILIGEIG TOU TIVEUMOVIKOU
ncpeyxopmog18’30'46'47’48. 2e TIEPITITWOEIG TTIOU N XEI-
poupyikn adaipeon eivar adlvarn TOTE yiveTal evdo-
auAikn adaipeon pe Laser, kpuoBeparmeia 1 Beppo-
KGUquiaon49'5o. 2TIG TIEPIMITWOEIS LAG N OUXVOTEPN
X€IPOUPYIKN eméuBaon ATav n AoBektopn (65%) ako-
AouBouoe n nveupovektopr (32%), o€ pia mepinTwon &-
YIVE BPOyXOTOUN-BPOYXOTTAQOTIKN, €VW O€ KAVEVAV a-
16 Toug acBeveig Hag Sev &yive TUNUATEKTOUR.

H mpoyvwon Twv aoBeviv pe KAPKIVOEISEC TWwV
Bpoyxwy eivai kaAfq kai To 90% amé auToUg TTou avTi-
peTwmifovTal xeipoupyikd unepBaivel ge emBiwon TNV
nevtaetia. "Eva peydAo moogooTo amd autoug efako-
AouBei va pével aOUPTITWHATIKO KAl PETA SUO Sekae-
Tieg. Mpoogpara SnuocielOnkav epyacieg mou emiPe-
Baiwvouv emBiwon dvw Twv 30 xpovwv**E. O Siagdo-
PETIKEG EXTIUNOEIG, OXETIUA pe TNV KAKonBeld Toug o-
deilovral mBavov oTnv evdexdpevn SuokoAia Siado-
pIKAG Siayvwong Tou kapkivoeidoug amd dAAoug Kka-
konBéoTepoug Oykoug Tou Bpoyxikol &évdpou®' 2.
2npavtikA afia ofpuEepa aTNV avayvwpion evog Kapki-
VO€IB0UG EXEl ATTOKTNAOEI N AVOOOIOTOXNUIKA KATASEIEN
OPICUEVWY OPUOVIWY KAl OUCIWY TTOU OXETI(ovVTal HE TN
oUvBeon apviuv. AvoooioToXNuIKG UNdpxel BEeTIKOTN-
TA YIO KEPATIVR, GePOTOViVN, EVOAAOT, xpwHoypavivn,
veupoividia kai Leu-7791011535455 2TIG TEPIMTWOEIG
TWV TUTTIKWV KEVTPIKWY KAPKIVOEISWIV Xwpig PETAOTA-
0€lg aToug Aepdadéveg n Sekaetng emBiwon mAnoiadel
T0 100%. To TUMIKO KAPKIVOEISES O€ Eva TTOGOGTO 5%
pebioTatal oToug Aepdadéves Tng MUANG kal TOTE N €-
mBiwon mAnoialer To 90% Tnv mpwtn mevtaetia'o'®,
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Ta mepipepika KapkivoelSn and atpakTopoppa KUT-
Tapa éXouv evrovoTepn PeTaoTatiki SiaBeon amd Ta
KevTpIKd kai anmd Ta tumorlets®. AvadéepovTtar mepi-
MITWOEIG TUMKWY KAPKIVOEISWY TTou avénTuéav peta-
oTagelg peta duo Sekaetieg. O1 peTaoTAoEIg evTomifo-
vTal KUpiwg oToug Aepdadéveg, oTo AMap, 0Ta 00TA —
TMOAAES PopEg eival 00TeoBAAOTIKEG— OTa emvedpidia,
OTO VWTIaio JUeAd kal ge aAAa O6pyava, dmwg Tov o-
®BaApIKO KOYXO, TO XOpIoeISR, TNV umdhUCN Kal TN
paABakn unepw031'38'57’58'59. AKOpN Kai av avanrtu-
XxBoUv petaoTacelg n emBiwon eivalr peyain SeSopé-
VOou OTI auTég e€eAiooovTal Bpadéwg, OTWG Kal n mpw-
Tormabng eotia®®", 27NV MEPIMTWAEN Twy ATUTIWY Kap-
KIVOEISWV éxel TeKUNPIwOEel auinuévn PeTAoTaTIKA SU-
vartoTnTa Kal pikpotepn empiwon. MetacTtdoelg oTa a-
Tutia epdavifovral mepinmou o€ éva mooooTd 70%, evw
anoBiwvouv 30% Tnv MPWTN TevTaeTia. AvapépovTal
ATTOUAKPUCUEVEG HETAOTATEIG ATTO ATUTIO KAPKIVOEIGES
Kal peta mapéAeuon 15 xp()vwvzs'zg'ez. "Exel mpoTabei
yla TIS NTTATIKES PETAOTATEIG €KAEKTIKOG €PBOAIACTUOSg
NG NMATIKAG apTNEIAg KAl AVTILETWITION TWV KAIVIKWY
OuvOpPOHWY Me KOPTIZOVN, a-adpevepylkolS avaoTo-
Aeig, peBuaepyidn, kumpoenTadivn, cwuaToaTATIVN,
KeTavoepivn kar dAAeg oucieg mou BpickovTal akéun
o€ melpapatiké eminedo. [Mpoodara éxel SokipaoTei
XnueoBepareia kar akTivoBeparieia pe IKavormoinTikd
anoTeAéopata kal e§etaletar n SuvaATOTATA XPNOIMO-
moinang IVTepPepovng kai IvTepAeukivng. To yeyovog o-
TI, OI Tapanavw BepameuTIKOi XEIPITHOI, EXOUV XPNGI-
potoinBei oe Aiyoug agBeveig, kaBioTd SUoKoAn Tnv a-
EioAoynon Twv anmeAeopc‘wwW6'63'64'65'66'67. 21N pehe-
TN pag kal ol 3 aogBeveig e ATUTIO KAPKIVOEISES aTTeRi-
woav. O1 2, and autous, pe SIRBNON Tou TapeyxUpa-
TOG Kal Twv MuAaiwv Aepdadévwy amneBiwoav oe éva
XPOVO, evw 0 aoBevrg, aTov omoio Sev SiamoTwlnkav
METAOTAOEIG, KATA TN XEIPOUPYIKN eméuBacn, ameRiwoe
META arTd mévTe Xpovia. Ao Toug acOeveig e To TUTI-
KO KapKIVOEISEG HOVO Evag EXel amnmoBIIOEl HETA TETTE-
pa xpovia, evw ol utdAoimol mapakoAouBolvTal Kai
Sev epdavifouv evSeigeig umoTporig TNG vooou. ITov
acBeviy mou ameBiwoe, katd Tnv enéuBacn PBpednke
SINBnuEvo To MAPEyXUMA KAl 01 TIEPIBPOYXIROI AeudadE-
ves. H emBiwon Twv aoBeviv Tng peAETng pag oup-
dwvei pe autrv mou avadéperar on BiBAloypadia kai
emBeBaiwveral n oXeTIKA KAAR TPOyvwon Twv aoBe-
VWV JE TUTTIKO KAPKIVOEISEG TTOU XeIpoupyoUVTal O€ a-
vTiBeon pe Toug acBeveig pe aTumo KGpKIVOEIééng'GB.
H SuvnTikn kakonBeia Twv kapkivoelSv GuoyeTile-
Tal ofuepa pe aAAoug mapdyovTes. Me avocoioToxn-
MIKES pEAETeg exel BpeBei OTI kKapkivoelSA Tou Sivouv
BelkOTNTA yIa TO KAPKIVOEUPRPUIKO avTIyOVO Guvo-
SevovTal pe emOETIKOTEPN TUUTEPIDOPA TIOU ekSNAGI-
VETAI € HeyaAUTePn JETACTATIKOTNTA OTOUG Aeppade-
ves. MNpoodateg pehéteg Tovitouv Tnv aia epapuoyng
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TNSG KUTTAPOUETPIAG PONG Cav TIPOYVWOTIKO S€IKTN yid
Tn BloAoyikn cuuTmepipopa Tou KapK|v06|6oUg12'31'57’69.

ZUUTTEPACHATIKA, OTN HEAETN pag, TApaTnpPoUpe OTl,
N OX€On TOU KApPKIVOeIdoUg, wg MpPog Toug AAAoug
npwTomabeig dykoug Tou mveUpova €ival 2%. H evto-
Mo Tou NTav KaTd KUPIo AOYO KEVTPIKA Kal N avaho-
yia Twv artunwy kapkivoeidwyv nTav 8%. H Bpoyxoko-
mikR €ikova kal 1o BlomTike Seiyua mpooavatoAioav
ocwaoTa Tn SIayvwoTikn pag okéwn. H xeipoupyikn Be-
pameia mou epapuOCOTNKE NTAV KUPiWG AoBeKTOunR Kal
n KAIVIKR TTopeia yia Tnv mAciowndia Twv acBevwyv pe
TUTTIKO KAPKIVOEIGEG NTAV YEVIKA KaAR, o€ avTiBean pe
Toug aobBeveig pe ATUTTIO KAPKIVOEIGEG TTOU aTmeRiwaav
Kal Ol TPEIG TNV TIPWTN TTEVTAETIA.

BIBAIOTPA®DIA

1. Torre M., Barberis M., Bohacina E., Belloni R.: Typical
and atypical bronchial carcinoids. Resp Med 1989,
83, 4:305-308.

2. Forster B.B., Muller N.L., Miller R.R., Nelemsi B., E-
vans .G.: Neuroendocrine carcinomas of the lung. Cli-
nical, radiologic and pathologic correlation. Radiology
1989, 170(2):441-445.

3. The world Health Organization. Histological Typing of
Lung Tumours. In Am J Clin Path 1982, 77:123-132.

4. Hurt R., Bates M.: Carcinoid tumours of the bronchus:
a 33 year experience. Thorax 1984, 39:617-623.

5. Lima R.: Bronchial Adenoma Clinicopathologic Study
and Results of Treatment. Chest 1980, 77(1):81-84.

6. Rozenman J., Pausner R., Lieberman Y., Gamsu G.:
Bronchial Adenoma. Chest 1987, 92(1):145-147.

7. Alvarez-Fernandez E.: Intracytoplasmic Fibrillary In-
clusions in Bronchial Carcinoid. Cancer 1980,
46:144-151.

8. Martin J.M.E., Maung R.J.: Differential Immunohisto-
chemical Reactions of Carcinoid Tumors. Human Pa-
thology 1987, 18(9):941-945.

9. Christen B., Trozanowski J.W., Pietra G.G.: Immunoh-
istoachemical Demaonstration of Phosphorylated and
Nonphosphorylated Subunits in Human Pulmonary
Carcinoids. Human Pathology 1987, 18(10):997-
1001. )

10. Lehto V.P., Miettinen M., Dahl D., PHD, Virtanen |.:
Bronchial Carcinoid Cells Contain Neural-Type Inter-
mediate Filaments. Cancer 1984, 54:624-628.

11. Lehto V.P., Miettinen M., Virtamen |.: A dual expres-
sion of cytokeratin and neurofilaments in Bronchial
Carcinoid cells. Int J Cancer 1985, 35:421-425.

12. Bishopric G.A., Ordonez N.G.: Carcinoembryonic anti-
gen in primary Carcinoid Tumors of the Lung. Cancer
1986, 58:1316-1320.

13. Warren W.H., Faber P.F., Could V.E.: Neuroendocrine
neoplasms of the lung. A clinicopathologic update.

14

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

TINEYMQN Teuxos 1o, Touog 4og, lavouapiog-louviog 1991

The J Thorac Cardiovasc Surg 1989, 98:321-332.
Neal M.H., Kosinski R., Cohen P., Orenstein J.M.: A
typical Endocrine Tumors of the Lung.: A Histologic,
Ultrastructural and Clinical Study of 19 cases. Human
Pathology 1986, 17(12):1264-1277.

Kennedy A.: The diagnosis of Pulmonary Carcinoid
Tumors Br J Dis Chest 1979, 73:71-80.

Bernstein C., McCoey J., Lertzman M.: Recurrent
Bronchial Carcinoid Tumor. Chest 1989, 95:693-694.
Rea F., Binda R., Spreafico G., Calabro F., Bonavina
L., Cipriani A., Vittoria G., Fassina A., Sartori F.: Bron-
chial carcinoids: a review of 60 patients. Ann Thorac
Surg 1989, 47(3):412-414.

Okike N., Bernatz P., Woolner L.B.: Carcinoid tumors
of the lung. Ann Thorac Surg 1976, 22:270-275.
Aberg T., Blondal T., Nou E., Malmaeus J.: The choice
of operation for bronchial carcinoids. Ann Thorac
Surg 1981, 32:19-22.

Wilkins E.W.Jr., Darling R.C., Soutter L., Sniffen R.C.:
A continuing Clinical Survey of the adenomas of the
trachea and bronchus in a general hospital. J Thorac
Cardionas Surg 46:279-285.

Pearse A.G.E.: APUD. Concept, Tumors, Molecular,,
Markers and Amyloid. Mikroskopie (Wien) 36:257-
275.

Paladugu R.R., Benfield J.R., Park H.Y., Ross R.K., Te-
plitz R.L.: Bronchopulmonary kulchitzky cell carcino-
mas. A new classification Scheme for Typical and a-
typical carcinoids. Cancer 1985, 55:13030-1311.
Linoila R.l., Mulchine J.L., Steinberg S.M., Funa K.
Matthews M.J., Cotelingam J.D., Gardar A.F.: Neuro-
endocrine differentiation in endocrine and nonen-
drocrine Lung Carcinomas. Am J Clin Pathol 1988,
90(6):641-652.

Blondal T., Grinelius L., Nou E., Wilander E., Aberg T.:
Argyrophil Carcinoid Tumors of the Lung. Incidence
Clinical Study and follow up of 46 patients. Chest
1980, 78(6):840-844.

Lawson R.M., Pananathan L., Hurley G., Hinson K.W.,
Lennox S.G.: Bronchial Adenoma: review of an 18-y-
ear experience at the Brompton Hospital. Thorax
1976, 31:245-252.

Wattanabe M., Imamura M., Abe |, Itagaki M., Takaha-
shi H.: A case of multiple peripheralpumonary carci-
noids showing a diffuse lung disease synchronously
associated with sigmoid colon cancer. Can No Rinsho
1990, 36(15):2580-2586.

Juetter F.M., Fellbanm C., Popper H., Lehnert M.,
Neubauer M., Wagner W., Becker H.: Synchronous
pulmonary carcinoid tumor and non-Hodgkin's ly-
mphoma: report of two cases. Thorax 1989, 44:516-
518.

Arrigoni M.G., Woolner L.B., Bernatz P.E.: Atypical
carcinoid tumors of the lung. J Thorac Cardiovasc
Surg 1972, 64:413-419.

Grote T.H., Macon W.R., Davis B., Greco A.F. Johnson
D.H.: Atypical Carcinoid of the lung. A Distinct clino-
pathologic Entity. Chest 1988, 93(2):370-375.



PNEUMON Number 1, Vol. 4, January-June 1991

30.

31.

32.

33.

34.

35.

36.

37

38.

39.

40.

41.

42.

43.

44,

Frigo GG,, lacono C., Puchetti V.: Bronchopulmonary
carcinoids: report of nine surgically treated cases. Ital
J Surg Sci 1988, 18(3):267-273.

Thunnissen F.B., Van Eijk J., Baak J.P., Schipper
N.W., Vyterlinde A.M., Breederveld R.S., Meijer S.:
Bronchopulmonary Carcinoids and regional lymph
node metastases. A quantitative pathologic investiga-
tion. Am J Pathol 1988, 132(1):119-122.

Rael J., Misra R.P.: Carcinoid tumorlet of the bron-
chus in a child. South Med J 1990, 83(9):1104-1105.
Magid D., Siegelman S.S., Egglieston J.C., Fishman
E.K., Zerhouni E.A.: Pulmonary Carcinoid tumors: CT
assessment J. Comput Tomogr 1989, 13(2):244-247.
Abdi E.A., Coel R., Bishop S., Bain G.0.: Peripheral
Carcinoid tumours of the lung. A clinicopathological
study. J Surg Oncol 1988, 39(3):190-196.

Gould V.E., Lee I, Warren W.H.: Immunohistochemi-
cal evaluation of neuroendocrine cells and neoplasms
of the lung. Pathol Res Pract 1988, 183:200-213.
Pant K., Bhagat R., Chawla R., Cupta N., Chokhani R.:
Primary carcinoid Tumour of trachea. Indian J Chest
Dis Allied Sci 1990, 32(3):137-197.

Francioni F., Rendina E.A., Venuta F., Pescarmona F.,
Pe-Giacomo T., Ricci C.: Low grade neuroendocrine
tumors of the lung (bronchial carcinoids). 25 year ex-
perience. Eur J Cardiothorac Surg 1990, 4(9):472-
476.

Lalau J.D., Viean D., Tenenbaum F., Wested P.F., Me-
smacque A., Lenne F., Quichaud J.: A case of pseudo-
Nelson’s syndrome: cure of ACTH hepersecretion by
removal of a bronchial carcinoid tumor responsible for
Cushing’s syndrome. J Endocrinol Irest 1990,
13(6):531-537.

Pass H.I., Doppman J.L., Nieman L., Storroff M., Vetto
J., Norton J.A., Travis W., Chrousos G.P., Oldfield
E.H., Culter G.B.Jr.. Mangement of the etropic ACTH
syndrome due to thoracic carcinoids. Ann Thorac
Surg 1990, 50(1):52-57.

Harris P.E., Bouloux P.M., Wass J.A., Besser G.M.:
Successful treatment by chemotherapy for acromega-
ly associated with ectopic growth hormone releasing
hormone secretion from a carcinoid tumor. Clin En-
docrinol (Oxf) 1990, 32(3):315-321.

Gremainger P., Hess O.M., Muller A E., Von Segerrer
L., Schneider J., Sutsch G., Siegenthaler W., Heitz
P.U.: Bronchial neuroendocrine (carcinoid) tumor cau-
sing unulateral left-sided carcinoid heart desease.
Klin Wochenchr 1991, 69(3)128-133.

Bjartell A., Fenger M., Ekman R., Sundler F.: Amida-
ted joining peptide in the human pituitary gut, adre-
nal gland and bronchiai carcinoids. Immunocytoche-
mical and immunochemical evidence. Peptides 1990,
11(1):149-161.

Naidich D.P.: CT/MR correlation in the evaluation of
trancheobronchial neoplasia. Radiol Clin North Am
1990, 28(3):555-571.

Anderson G., Ludwing M.E., O'Dounell M., Cancia N.:
Fine needle aspiration Cytology of Pulmonary carci-

45.

46.

47.

48.

49.

50.

51.

52.

54.

55.

56.

57.

58.

59.

60.

39

noid tumors. Acta cytol 1990, 34(4):505-510.

Sinner W.N.,: Triple fine-needle biopsy of kulchitsky
cell carcinomas .l (bronchial adenomas). Eur J Radiol
1988, 8(3):165-171.

Salminen U.S., Halttunen P., Miettinen M., Mattila S.,
Scand J.: Bronchoplastic procedures in the treatment
of endobronchial carcinoid tumors. Scand J Thorac
Cardiovasc Surg 1990, 24(1):27-32.

Toledo J., Roca R., Anton J.A., Martin de Nicolas J.L.,
Varela G., Yuste P.. Conservative and bronchoplastic
resection for bronchial carcinoid tumors. Eur J Car-
diothorac Surg 1989, 3(4):288-291.

Hallgrimsson J.G., Jonsson T., Johannson J.H.: Bron-
chopulmonary carcinoids in Iceland 1955-1984. A re-
tospective clinical and histopathologic study. Scand J
Thorac Cardiovasc Surg 1989, 23(3):275-278.
Stanley P.R., Anderson T., Paggliero K.M.: Laser Pho-
tosecretion in the preoperative assessment of a bron-
chial adenoma. Thorax 1988, 43(9):741-742.
Rodgers B.M., Moazam F., Tablert J.L.J.: Successful
cryotherapy of a benign trancheal neoplasm. Pediatr
Surg 1988, 23(8):771-774.

Shaw P.A.: Comparison of immunological defection of
5-hydroxytryptamine by monoclonal antibodies with
standard silver stains, an aid to diagnosing carcinoid
tumours. J. Clin. Pathol. 1988, 41(3):265-272.

Elema J.D., Kenning H.M.: The use of election mic-
roscopy for the diagnosis of cancer in bronchial biop-
sies. Hum. Pathol. 1988, 19(3):304-308.

. Jensen SM., Gardar A.F., Guttitta F., Russell E.K., Li-

noila R.J.: A comparison of synaptophysin chromo-
granin and L-dopa decarboxylase as markers for neu-
roendocrine differentiation in lung cancer cell lines.
Cancer Res. 1990, 50(18):6068-6074.

Blobel G.A., Gould V.E., Moll E., Lee |., Huszar M.,
Geiger B., Franke W.: Coexpression of Neuroendocri-
ne Markers and Epithelial Cytoskeletal Proteins in
Bronchopulmonary Neuroendocrine Neoplasms Labo-
ratory Investigation 1985, 52(1):39-51.

al-Saffar N., White A., Moore M., Hasleton P.S.; Im-
munoreactivity of various peptides in typical and aty-
pical bronchopulmonary carcinoid tumors. Br. J. Can-
cer 1988, 58(6):762-766.

Ranchod Mad Levine G.: Spindle-cell carcinoid
tumors of the lung. A clinicopathologic_study of 35
cases. Am. J. Surg. Pathol. 1980, 4:315-331.

Shetlar D.J., Font R.L., Ordonez N., el-Naggar A., Bo-
niuk M.: A clinicopathologic study of three carcinoid
tumors metastastic to the orbit. Immunohistochemical
ultrastructural and flow cytometric studies. Ophthal-
mology 1990, 97(2):257-264.

Balestrazzi E., Di Tonto U., delle Noci N., Blasi M.A.:
Metastasis of bronchial carcinoid tumour to choriod
Ophthalmology 1989, 198(2):104-109.

Mintz S.M., Radecki C.: Metastatic bronchial carcinoid
tumor of the soft palate: report of a case. J Oral Maxil-
lofac Surg. 1988, 46(6):516-518.

Powell J.M.: Metastatic carcinoid of bone. Report of



40

61.

62.

63.

64.

65.

two cases and review of the literature. Clin Orthop
1988, 11(230):266-272.

Rossi M.L., Bevan J.S., Fleming K.A., Gruz-Sanchez
F.. Pituitary metastasis from malignant bronchial car-
cinoid. Tumori 1988, 74(1):101-105.

Breederveld R.S, Meijer S., Tunnissen F.U., Stam J.:
Surgical treatment of bronchopulmonary carcinoid
tumours Neth. J. Surg. 1989, 41(4):82-84.

Moetrel C.G., Kvols L.K., Rubin J.: A study of cypro-
heptadine in the treatment of metastatic carcinoid
tumor of the malignant carcinoid syndrome. Cancer
1991, 67:33-36. .

Robertson J.1.: Carcinoid syndrome and serotanin the-
rapeutic effects of ketanserin. Cardiovasc. Drugs Ther.
1990, 4 suppl. 1:53-58.

Tunkegar M.F., Turley H., Dunnill M.S., Gatter K.C.,
Riffer M.A., Harris A.L.: Interleukin 4 receptor expres-
sion on human lung tumors and normal lung. Cancer

66.

67.

68.

69.

MINEYMQN Teuxos 10, Téuos 4os, lavoudprog-lovvios 1991

Rer. 1990, 1.51.1:261-264.

Doppman J.L., Pass H.l., Nieman L.K., Findling J.W.,
Dwyet A.J., Feuerstein |.M_; Ling A., Travis W., Gutler
G.B., Chrousos G.P., Loriaux D.L.: Detection of ACTH-
Producing. Bronchial Carcinoid Tumors. MR. Imaging
VS GJ. AJR 1991, 156:39-43.

Malchoff C.D., Prth D.N., Abboud C., Carney J.A., Pai-
rolero P.C., Carey R.M.: Ectropic ACTH syndrome cau-
sed by a bronchial carcinoid tumor responsive to de-
xanethasone metyrapome and corticotropia-releasing
factor Am. J. Med. 1988, 84(4):760-764.

Maasilta P., Tammilehto L., Mattson K., Holsti L.R.:
Bronchial carcinoid with a twenty four year natural hi-
story. A case report. Acto Oncol. 1989, 28(5):715-
716.

Jones D.J., Harleston P.S., Moore M.: DNA ploidy in
bronchopulmonary carcinoid tumours. Thorax 1988,
43:195-199.



Bronchial carcinoid: Diagnosis and follow up in

37 cases

E. ZACHARIADIS, M. ANGELIDOU, C. MELISSINOS, S. LEGAKI, A. KIROUDI-VOULGARI, K.

KATIS,

F. PALAMIDAS, N. KARAGIANNIDIS, F. APOSTOLOPOULOU

SUMMARY

In 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, 51%). At bronchoscopy the
lesion was described as a mass in 34 patients (92%) and the bronchoscopic impression
was that of adenoma in 12 patients (32%) or possible adenoma in 22 patients (569%).
Biopsy was taken in 30 patients and it was diagnostic in 26 (87%). Bleeding, more than
100 ml of blood, appeared in 3 patients. Pneumonectomy was judged as neccesary in 12
patients (32%), 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 10 years.

PNEUMON (1991) 1:41-48

Introduction

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-
vior'. First of all Muller in 1882 described bronchial
carcinoid in material taken at autopsy. In 1987
Hamper distinguished carcinoids from cylindromas,
whereas for many years both of these tumors where
believed to be bronchial adenoma subtypes. In 1967
the WHO described carcinoids as a distinct entity in
the classification of lung neoplasms®**. Carcinoids
consist of 1.2% of lung tumors and 8-10% of
resectable tumors®®. It is identified with characte-

2nd Department of Pneumonology, Sismanoglion General
Hospital.

ristic morphological findings at common or electro-
nic microscopy and recently immunohistochemistry
has been particularly useful”'". 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 size'”
" In the studies published to date, there is much
discussion concerning the significance of broncho-
scopy in its diagnosis and biological behavior15’17) In
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
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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 asymptomatic (Table 2). The duration of
symptoms varied from 10 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. In 17 patients a different
diagnosis had been established prior to admission
according to clinical and radiological findings. The

MINEYMQN Teuxog 1o, Topos 4og, lavoudpiog-looviog 1991

Table 2. MAIN SYMPTOMS AT ADMISSION.

Symptoms No of patients

Coughing 22 59,5%
Haemoptesis 14 37,8%
Episodes of fever 12 32,4%
Sputum 8 21,6%
Dyspnia 5 13,5%
Chest pain 4 10,8%
Wheezing 1 2,7%

most common diagnosis in these patients was
tuberculosis and bronchectasy
(Table 3).

Radiological finding

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 3.
Previous diagnoses No of patients
T.B. 5
Bronchectasis 4
Pneumonia 3
Bronchitis 2
Asthma 1
Middle lobe syndrome 1
Pulmonary infection 1
Table 4.
Radiological findings No of patients
Atelectasis 19 51,4%
Hilar enlargement 10 27,0%
Consolidation 6 16,2%
Shadowing central 3 8,1%
peripheral 1 2,7%
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. In one
case there were indications of lumph mode invol-
vement. In the case of the patient with normal chest
X-ray, an endobronchial stalked carcinoid in the left
main bronchus was recognised. In 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. In 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. In 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.

Bronchoscopic findings No of patients

Type of damage

Mass 34
Mucosal infiltration 2
Invisible 1

Macroscopic diagnosis

Adenoma 12
Possible adenoma 22
Bronchial carcinoma 2

Biopsy was taken in 30 patients and final diagnosis
was achieved in 26 patients (87%). 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). In
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one of these patients laser haemostasis was
necessary. Neoplasm location is shown in Fig. 1.
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Fig. 1: Localisation of neoplasm’ according to bronchoscopy
in 36 patients.
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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 findings

Histology was positive in all 37 cases. In 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
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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).
In 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. In
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. In 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 10
years and 24 more than b years. Five patients died, of
whom one died of a stroke 15 years after the

Fig. 3: Typical carcinoid with even cells L x 40.
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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,
affecting both sexes with the same frequen y
although in some cases females are most affected'®
9 The fourth decade is the most frequently affected
age although the range is very wide (3 and 78
years). It is extremely rare in black people In our
hospital bronchial carcinoids represented 2% of 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 Kulis-
chintsky cells, which, due to their ability to reduce
silver salts and the presence of neurosecretory
granules in their protoplasm, have been classified in
the peripheral section of the APUD (Amine Pre-
cursor Uptake and Decarboxylation) system and
therefore carcinoids were classified as apudomas ’
2 For many years bronchial carcinoids were
considered as bronchial adenoma. The term bron-
chial adenoma is still used today and includes

Fig. 4: Atypical carcinoid (H and C x 40).
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Table 6. CHARACTERISTICS OF 4 PATIENTS WHO DIED FROM THE DISEASE.
No Histological Surgical findings Relapse 5—HIAA Relapse Total
classification time survival
Bronchial and Lumph node
parenchymal involvement
infiltration
1.% atypical + Peribronchial, hilar liver t 8 months 1 year
2. atypical + peribronchial, hilar liver — 10 months 1 year
3. atypical + (—) mediastinum — 3,6 years 5 years
bones
4. typical + peribronchial liver t 2 years 4 years

* Mediastinal radiotherapy was given after surgery.

carcinoids (89%), cylindromata (8%), the mucal
epidermal tumors (2%) and mixed tumors (1%)24'25.
The natural history of carcinoids is long and some
cases of coexistance with other diséases have been
described®®?’. According to microscopic and ma-
croscopic findings carcinoids are classified as typical
and atypical. Atypical, which according to some
researchers are approximately 10%, 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 carcinoid®®.

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 noisyao. Symptoms are mainly
due to partial or total bronchial obstruction. Hae-
moptesis, when present, is usually large and begins
and ends abruptly31. Peripheral carcinoids may be
single or multiple, are usually discovered by chance
and they have either non or few clinical findings.
Their differential 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 neoplasms32’34. In our series the clinical
findings are in full agreement with those of other
published series. It 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 10 vyears, justify the trend for diagnosing
relapsing respiratory infections®*¢.

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 1-2%,
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.
In addition cardiac manifestations are rare®’*2
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-specific 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 87% whereas the bronchoscopic picture was
correct in 94%. In 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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study is in agreement with the international expe-
rience and it is explained by the central location of
the tumor*®. In 3 cases bleeding appeared during
biopsy which stresses the possibility of haemor-
rhage during biopsy4'30. 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
fine needle transthoracically44’45.

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
parenchyma18'30'46'48. In case surgical intervention is
impossible laser ablation, cryotherapy or destruction
of the lesion by heater probe is performed49'5o. In our
series the most common operation was lobectomy
(65%), followed by pneumonectomy30 and in 1 case
bronchotomy-bronchoplasty was performed.

In patents who underwent surgical management
good prognosis with a five year survival was the rule
in the majority of cases (90%). A substantial
percentage of patients remain asymptomatic 10
years after the operation. Recently there have been
some reports confirming survival 30 years after
operation**®. 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
tree”'?? Immunohistochemistry is of significant
value in recognising carcinoids. By this method
positiveness has been described for cytokeratin,
serotonin, enolase, neurophilaments and Leu-
77910118355 1n the case of typical central carcinoid
without regional lymph node involvement the 10
year survival reaches almost 100%. When there is
lymph node involvement the 5 year survival is
9%'8"°, Peripheral carcinoids with spindle celis have
stronger metastatic behavior compared to central
carcinoids and tumorlets®®. Distal metastases refer
to lymph nodes, liver, adrenals, eye pituitary gland
and spinal cord®"®*%°  Even when metastases
develop, survival is long due to the fact that they
develop slowly like the primary tumor®®®’. Atypical
carcinoids show an increased metastatic possibility
and shorter survival. In this case metastases appear
in approximately 70% of cases and 30% of patients
die within the first 5 years. Some have described
distal metastases from atypical carcinoids as late as
15 years after diagnosiszs‘Z&GZ. 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
out®™®% . In 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
literature®®®®, The potential malignant behavior of
carcinoids is related to various factors. In 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 carcinoids'*3"%"%°,

In conclusion, in our study we found that
carcinoids represented 2% of primary lung tumors.
The location was mainly central, and atypical
carcinoids represented 80% of 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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case reports

Auonvoia mpoodeuTika auéavouévn o€ aocBevn Ue
X€ipoupynuévo Ca S6€&iag pIviKnG Koyxns

. KOYTPAZ, E. KASTANAKHZ, E. TZIANTOY, N. METIOY, N. KAPATIANNIAHZ, . NTANAAAKHZ

1. loTopiko

AoBevng, nAikiag 62 eTwv, uNXavikog mMAoiwY PEXp!
Tto 1973 kai oTn guvexeia 1610KTATNG BloTexviag uda-
vToupyiag pexpl onuepa. Karviotrg amd nAikia 18 e-
TWv, péExp! To 1985, 40 Toiydpwyv nuepnoiwg. Eiodaye-
Tal gto TuAua pag yia duormvolia.

And 1o arouikd avauvnoTiko: "Epdpaypa pukap-
Siou 1o 1985. Kapkivwpa apetamAactou TUTouU &€§1ag
PIVIKAG KOYXNS, XelpoupynBév Tov louvio Tou 1989.

lMapovoa Nooog

O aoBevng po 3unvou mapouadidlel SUoTvola TNV
KOTWOoN Kal TNV KATakAIon Xwpig mupeTto, Brixa n amo-
xpepwn. Mia eBdopada apyodTtepa nmapouaciadel mTwon
Tou aploTepol BAedpdapou, SuoapBpia kal Siatapayeg
otnv katanoon. 1o HKI mapouoialer appubpia pe é-
KTAKTEG KOIAIOKEG CUOTOAEG Kal Tmaipvel aywyn pe Me-
xitil, Lasix kai Digoxin, pe BeAtiwon Tng duomvoiag, n
omoia Opwg Sev eEadaviobnke, evw emiong mMapouoid-
Cel BeATiwon Tng mTwong Tou ap. BAedpdpou.

2. duoikni eEeTaon

Kara tnv eicodo:

"ATOUO apTIMEAEG, he Own KAAR Kal oTn Bpewn pé-
Tpia mayxuoapkia. A.M. = 140/80 mmHg. Zopugeig =
80/min. Avarvoés = 18/min. Oeppokpacia 37° C.

AvarnveuoTiko: EmkpouaTikn auBAUTNTa OTIg Bdoelg
18iwg apioTepd. AKpoacoTIKWG aIyn aploTepng Bdaong
KAl peiwon avamveuoTikoU wiBupiopaTog 6€§ia. Emi-
mpoaBeTol nxol Sev akouyovTal.

Neupiko: AucapBpia, mTwaon Tou apioTepou BAedpa-

SiouavoyAeio Feviké Noookopeio '™ [MveupovoAoyiko Tunua

poU evioTe, SUOXEPEIO OTNV KATATIOON.

TevovTia avravakAaoTiIKA = K.d., MUIKOG TOVOG =
k.., a10BNTIKOTATA = K.O., I00KOPia, Babinksi = adia-
dopo, Romberg = apvnTiko, KAOvog Sev UTTAPXEL.

QPA €féraon: umokivnTIKOTNTA AudW GWVNTIKWY
xopdwyv. Omabia pivookoTNon = OUSEV.

MMenmiko: oudev.

3. EpyaoTtnpiakd eupnuarta

Aipatoloyikos  éAeyxos:  Aluatokpitng = 46,8%,
Aeukd =7.800 (M =55%, H=1%, MM =6 A = 38%),
TKE = 3.

Bioxnuixog éAeyxog: Zakxapo = 5,9, Oupia = 7,5,
KpeaTivivn = 94,7, Na = 150, K = 3,8, AAkaAikn ¢w-
odatdon = 51, SGOT = 22, SGPT = 21, LDH = 128,
yGT =23,8, CK=92,Ca=2,4,1=1,16, Oupikod o&u
=0.45.

Aépia aiuatog: pH = 7.404, PCO2 = 42, POz = 58,
FiO2 =0,21.

levikn oupwv: K.O.

KaAAiépyeia mTuéAwv yia koiva pikpofia: apvnTikn.

KaAAiépyeia nTuéAwv yia B-Koch: apvntikn.

KutrapoAoyikés mMTUEAWV: apvnTIKEG.

Smpouétpnon: VC = 1470 (43%), FEV: = 1060
(40%), FEV1/VC = 95%.

AkTivoypagia Bwpakog: Eikova 1 kar 2.

4. Avayvwon akTivoypadiag Owpaka

Tpiywvikn okiaon &€€lol péoou AoBou kai okiagn
Tou omoBiou TPAPATOG Tou S€§1oU KATw AoBou.

Avoywaon nuidiadpayudaTwy.

MikpoU BaBuou Sielpuvan Tou HecoBwpakiou.
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Eikova 1

5. Aiagopikn Siayvwaon

1. Zuvdpopo kapkivouarwdous puacOéverag (S.
Eaton Lambert)

Yrép: Kapkivwpa &€&idg pivikng koyxne.

Kara: To ouvépopo oxertiletal kKUpiwg pe vedmAaoua
mvelpovog Kal 16iwg MIKPOKUTTApIKG. H puiki aduva-
pia adopd 1o guxva Ta KATw akpa kal dev BeATiwve-
Tal N BeATILWVETAI EAAXIOTA L€ QVTIXOAIVECTEPATIKA.

2. Ayyelako eykepaAiko eneicosio

Yrép: HAikia, maAaid euppayupa puokapdiou.

Kara: H un akpiBng cuoxétion avatopikig BAABNg e-
yKePAAou kal KAIVIKRG cUVSPOURS.

3. MeTaoTaTiko kapkivwua eykepdaiou

Yrép: TvwoTo Kapkivwpa pIvikag kKOyxXNg

Karad: ApvnTikn agovikn Topoypadia eykepdarou. Aid-
oTaon KAIVIKWY ekONAWOEWY, avaTopiKwy BAaBWv.

4. 3kAnpuvon kara mAakag

Kard: Nooog pe emavaAauBavopeva emeicddia, ota
HECOSIAOTAPATA TWV OTOIWV SV UTIAPXOUV KAIVIKES
ekdnAwaoeig. MpwTn ekdNAwon ouvnBwg Mapodikn TU-
dAwon. Nedtepn nAikia kaTtda kavova.

5. Bapida puao6éveia (Myasthenia Gravis M.G.)
Yrép: Zuyvn n mpooBoAnR odpBaApiKwy Kal avarnveu-
OTIKWY HUWYV, TTPOOSEUTIKA KOTIWON TWV HUWV.

Katd: Aev umnipye aktivoAoyikd avixveloipog 80uog.

6. lNpoiovoa arpogia (N. Aram-Duchene)

Kard: Bpadeia eeAicoopevn mopeia, mou apyiler Tig
TEPIOTOTEPEG DOPEG, ATT TOUG MIKPOUG MUES TWV XE-
pPIWV.

Eikova 2

7. MAayia puarpogikn okAnpuvon (N. Charcot)
Yrép: H kAivikn ouvSpopun.

Kara: H aipvidia Umap&n Twv CUPTTWHATWY, N EAAEI-
wn puatpodikwy, mou eival ékénAn otn vooo, 18iwg
Tou Bévapog kal omaoBevapocg.

8. lNMoAvouoacitig-Sepuarouvoaoirig

Yrrép: “Ymap&n KapKIivwuarTog.

Karta: Aev umapyel e€avOnua, Sev UTIAPXOUV KEVTPIKES
aTpPoPieg TWV HUWV TWY AKPWY XAPAKTNPIOTIKO TNG VO-
00U, apvnTIKOG KOAAQYOVIKOG EAEYXOG Kal Sev UTINPXE
euaioBnoia puikwv palwv.

6. AlayvwaoTIKOI X€IPIOHOI

1. Aéovikn Touoypagia eykepalou-kpaviou-0u-
pakog

Kpaviou: Mikpn KUOTN €K KATAKPATNOEWS TOU apl-
OTEPOU Iypopiou. ZKoAiwan Tou pivikoU SiappdyuaTog
ME OTEVWON TNG aploTePAg PIVIKAG BaAdung wg kai ma-
XUVOEIG PIVIKWY KOYXWVY Audpw.

Eykegpalou: EE€Taon apvnTikn yia maBoloyikda eupr-
paTa.

Ouwpaka: Eupriuata oupBarta e mepidpepIkeg aTehe-
KTAOIEG TNV TIEPIOXN TOU HECOU KAl apioTEPOU KATW
AoBou.

MeooBwpdadkio: apvnTIKO.

2. HAektpouuvoypagpnua

MeyioTn petatetavikn e€avtinon 19%. Metatetavi-
k| odwon Sev kataypddnke. Aokipacia BeTikn yia
MuaoBeveia.
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3. Avoooxnuikn avixveuon avTicwudTwy Huacé-
velag
Opdg apvnTikog,.

4. Aokiuyaoia avrixoAiveoTepaoikwy

O aoBevng mpe 1/2 tab. Mestinon, pe anotéheopa
N BeATiwon Twv cupnTwpdTwy (Suokaramooia, ato-
via, opiAia, uomvoia), petd mapodo 457, n omoia &i-
npknoe 4 wpeg).

7. Tehikn Siayvwon

Myasthenia Gravis

8. ZulnTnon

And Ta péoa Tng Sekaetiag Tou 70, n Bapid pua-
obéveia (Myasthenia Gravis M.G.), éxer amoSeixBei
Mwg eival autodvoaoo voonua. OdeiAeTal oe avTiowpa-
TA KATA TwV UTIOSOXEWV TNG AKETUAXOAIVIG OTIC VeU-
POMUIKEG OUVAWEIS, TWV YPARPWTWY MUKWV VIV,
ZToug aoBeveig pe M.G. éxouv BpeBei 2 €idn avTiowud-
Twv IgG kar IgM. H moooTikn axéon Twv SUo oTov 0pod
oxeTierar mOavwg pe T BaputnTa TN vOGOoU, SeSOE-
vou oTi n IgG Seopeler TaxUuTepa kal yia HakpUTEPO
S130TNUA TOUG UTIOSOXEIG, HEPOS TWV OTOIWV KATAOTPE-
el O Babuodg kaTaoToAng kal Séopeuong eublveTar d-
Meoa yia Tnv BapUTnTa TWV CUNTTTWHATWY.

Tig TeAeuTaieg SU0 SekaeTieg éxel SeixBei n 1oxUPNH
oxéon Tng M.G. pe Tov Bupo adéva, mou oTnpiletal
oTa €&ng:

a. OUpwpa Bpioketal ato 15% mepimou Twv TEPITTR-
oewv pe M.G., evw dppwoTol pe BUpwpa Exouv
M.G. oe mocooT6 70%.

B. Ze aTtopa pe M.G. mou amokAeioTnke To BUpWHA,
avakaAUTITETal UYNAR €minTWOoN PIKPOOKOMIKAS a-
vwpaAiag Tou Bupou adéva.

y. M.G. pe B0pwpa €ivar mepiocdTepo Bapid Kai Exel
Kakn mpoyvwaon.

8. AxTivoBoAia Tou BUpoU 1 exTouR, BEATILIVE TIG €k-
SnAwoeig TNg puaoBeévelag,.

H M.G. ouvundpxel 6" &va pikpd MocooTo e S1d-
dopa autodvooa VoonUaTd, OMwWG CUOTAUATIKOG €-
pubnuatwéng Alkog (£.A.E.), umoyaupacdaipivaiyia,
1810maBng KOKKIWKATWONG puokapsiTida, N. Cushing,
peuparoeidng apBpiTida, §1adopes alaToAoyikéS Sia-
TAPAxES (amAACTIKA avaipia, auToavoon aluoAUTIKNA
avaipia, 1610mabng BpopBorevikn MoppUpa).

H M.G. poiader pe 1o oUVEPONO TNG KAPKIVWHAT-
Soug puaoBéveiag (S. Eaton Lambert), To omoio ouvSe-
€Tal 1I61aiTEPA e TO vedTTAAoUa ToU MVeUoVa KAl €16i-
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KG pe TO PIKPOKUTTAPIKO. Ta onpeia Twv Sladopuv
TOUG €ival:

a. O1 eykedaikég emMAOKES GTO TUVEPOHO KAPKIVWL-
MaTwoous HuacBévelag eival amdvieg, dMwWS Kai n
mpooBoAn Twyv ewdBalpiwv putv, oe avTiBeon
pe TN M.G. omou eival ouyvé.

B. £10 0UVSPOHO KAPKIVWHATWSOUG HUACBEveEIag €-
npeagovTal TEPICTOTEPO TA KATW AKPA aTid TA d-
vw.

y. Or puikoi mévor kal n euaioBnoia oTnv mieon Twv
MUWV €ival oAU cuxvoi o' auTo.

8. H andvinon ota avrixoAiveoTepaoikd eivar unda-
pivip oto Z. Eaton Lambert, oe avtiBeon pe T
M.G. omou eivar BeapaTikn.

€. Ta nAekTpopuoypadikd amoTeAécuata Siapepouv
oTIg SUo mabnRoelg.

OT. 2T0 OUVOPOHO  KAPKIVWHATWEOUS HUATBEVEIag
napaTnpeitar mpoowpivly augnan Tng WUikAg I-
oXU0G, WETA WIKPA Aoknon, Tplv eméABel aduva-
pia.

H kAviki ekdnAwaon Tng Bapidc MuaogBéveiag eivai n
€UKOAN KOTTWON TWV PUWY, PETA aTid ermavaAappavo-
Mevn puikn ouomaon. XapakTnpioTika ol aoBeveig é-
XOUV, KaTa TNV MPWIVRA éyepon, KaAU uuikn 1ox0 Kal
HeyaAUTepn avToxn oTnV KOMWGon, ToU pelwveTal pe
TNV Mapodo TG nuépag. Mio cuxvd ekSnAwverar oav
napeon Twv efwdBaApiwv putv (SimAwmia-mTwhon
BAeddpou) i Twv avanveuoTIKGV UGV (umoSuvapuikoU
TUTIOU avaTIVEUOTIKN AVEMAPKEIA) ) TWY HUGV KATAMd-
OEws.

H Siayvwon Bepehibveral ano:

1. Test eSpoduwviou i Prostigmine.

2. Ta nAekTpopuoypadikd deSopéva.

3. Tnv elpeon Twv avTICWUATWY KaTd Twy uTIoSOXEWV
NG akeTuAyoAivng. Aveupiokovtal ato 70% Twv
TEPIMTWOEWV,

4. Biowia Tou 8Upou

H Bepareia ouvioTaTar:

1. 37n xelpoupyikn ekTopn Tou BUpoOU akopa Kalr oe
aroucia Bupwpatog. "Exer anmodeixBei 0TI N adai-
peon Tou, amodidel kaAuTepa amoteAtouara aTnv
Topeia TNG vOoou.

2. 3TNV eZaTopIKeuPEvn Xopnynon Twv avTixoAlveoTe-
PACIKWY GAPHAKWY (TUPISOTTIVUIVN, VEOOTIVUIVN),
oav KUpla BepameuTikn avTiNeTWmon. 2NV apxn
NG Bepareiag SidovTal oe uYPnAEg SoT€Ig HEXPIS €-
§adavioews Twv CUPTTWPATWY Kal 0T CUVEXEIA €-
gaTopikeleTal n Soon.

3. ZTn xopnynon xnueioBepaneiag e KuKAodwaopapi-
&n, adpiapuxivn kai BivkpioTivn, Tou emdpd €UEp-
YETIKA O€ appwoToug pe KakdnBeg BUUwpa kai
M.G. mou éxouv MTwxR avTamokpion oTa AVTIXOAI-
VEOTEPATIKA.
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OQuwpakikn eEwpuelikn aiyomoinon

. KOKKINH, A. AAAAMAPINHE, B. MMTEAOYAH, X. KABAKASZ, B. MANANASTASOMOYAOS

1. loTopiko

"Avépag, nAikiag 50 eTwv npoonABe Tov lavoudpio
Tou 1988 yia cuvexn aoduadyia kal évroves aipwdieg
TWV KATW AKPWVY aTd TPIMAVOU Kai TTAEOV.

ATtouiko avaunotikd: Opoluyog pecoyelakn avaiyia,
yvwoTtn and Tn naidiki nAikia. “ATovo EAKOg KATW
TpIUNUopiou apioTepng kvipng To 1980 mou emouAw-
Bnke péoa oe éva eapnvo. Méxpi to 1984 o aipato-
kpiTng (Ht) Tou exkupaiveto and 39%-41%. Meta T0
1984 eixe pikpn oradiakn nrwon amd 39% oe 32%.
Aev €ixe mdpel MOTE petdyyion. Ta TeAeuTdia TEooepa
XPOvia, AAyog KVNUWVY Kai TTOSOKVNUIKWY apOploewy
pe eméeivwon TeleuTaia.

Oikoyevelako 10Topiké: H pntépa Tou €ixe nma a-
vaiuia.

2uvnBeies kai Tpomos {wrig: Eivar aypdTng. Aev mivel.
"Hrav kanvioTig 40 To1ydpwy nuepnciwg yvia 20 xpo-
via kal SIEKOYE TIPO TPIETIAG,

$adppaka: 1) EAapBave GpuAAikd of0, 5 mg nuepn-
oiwg yia Xpovia Kal To €ixe Siakdwel 2 priveg mpiv EAOe
o€ pag, 2) AAAomoupivoAn katd Siactiuara kar 3)
Naproxen katd Tov TeAeuTaio pnva.

2. Quoikn eEeTaon

"ATopo pe KaAR CwuaTIKA avanTtugn pe eAadpd w-
XPOTNTA KAl UTTIKTEPIKI XPOIA 6€PUATOG KAl EMTTEDUKO-
TWV.

AvarveuoTiké oUotnua: Xwpig 181aiTepa eupRuaTa.

KukAogopiako: "Hmio cuoToAikd ¢pUonua otnv e-
OTia akpoaogewg Tng piTpoeidols. ~Hmap SioyKwuévo,
E€MKPOUOTIKA 16 cm KkaTd PAKOG TNG METOKAEISIKAS
ypauung kar ynAaentika 4-5 cm katw ané to 6e€i6
TA€UPIKO TOE0. ZMTARVAG SIOYKWHUEVOS TTPOG Ta KATW E-

Ano tnv Aiuatodoyikry Movdda tou SiouavoyAeiou
levikou Mepipepeiakov Noookoueiou.

XP! TNV avw Aayovia akpoAodia kai Se€id péxpl TV pé-
on ypaupn. H oupoloyikn e€értaon, éSeife pétpia u-
TePTPodia MPOOTATOU HAAAKAG CUOTACEWS. TNV €é-
Taon Twv apbpwoewv Sev umnipxe apBpiTida oTIg ap-
Bpwoeig mou avédepe dAyog. Tn veupoloyiki eEetaon
Bpédnke, al&non Twv TETOVTIWV AvTavakAAGTIKWV Kal
babinski audotepomAeupa, 1Siaitepa Se€id. AiodnTIKEC
Siatapaxeg Sev SiamaoTwlnkav.

3. EpyacTtnpiakég eheyxog

Ht 32%, Hb 10.0 g/dI, MCV 85.6 fl, MCH 26 pg,
SikTuoepuBpokuTTapa 1.2%, Aeukd 5200, M 58%, A
36%, H 4%. Mopdoloyia epuBpiv: moikihot+++, Baced-
¢1Aog aTign, oxIoTOKUTTAapat+t, aviGok++, UMoxp++, ui-
Kpo++, aiporrerdhia 80000, TKE 10 mm tnv 1n wpa.
HAexktpodopnon aipoodaipivig: A,F > > > A, HbA2
1%, HbF 80-85%. levikn oUpwv xwpig maBoAoyikd
eupnuara. akxapo, Oupia, Kpeativivn, K, Na, Ca, P,
OAikd  Aeukwpata, nAektpodopnon AeukwpdTtwy,
SGOT, SGPT, SAP, kai yGT, evtog ¢puaiohoyikLv o-
piwv. Oupikd ofU 0,37-0,52 mmol/L (0.09-0.42),
XoAepuBpivn 2.6 mg/dl, aueon xoAepuBpivn 1,10
mg/dl, HBs Ag (-), 6%ivn dwodparaon 3.3 IU/L, (0-9
IU/L), npooTatiké kAdopa 0,1 IU/L, (0-5 1U/L), Ra
test (30 IU/ml), CRP < 6 mg/L, ANA 1/80 (+), avTi
DNA (-), Fe opou 40.4 pmol/L (10.7-26,8), TIBC 46.4
umol/L (48.3-68.0), ®epitivn opo’ 884 ng/ml (25-
350). Anouaia amroogaipiviv (0.3-2.0 g/1). Kpuoou-
ykoAITiveg Sev avixveuBnoav. MARpPng aAlNoOPPAYIKOG E-
Aeyxog o€ PuUTIOAOKA OpIa, EKTOG ATIO WIKPN mapataon
Tou xpovou mpoBpouBivng ge 16.5 sec «ue xpovo
Maptupa 13 sec». Aépia aiparos: PH 7.4, PO, 65.4,
PCO, 40.8, HCO; 25.2, Sat 92.5%. HKI evrog ¢u-
gloAoyikwv opiwv. Kuttapohoyikég mrueAwv (5 Seiy-
para), apvnrikés. MANTOUX (2 pov PPD RT 23) ap-
vnTikn. Bpoyxookémnon: Adpuyyag xwpig eupfiuara.
Tpomiéa Sieupuopévn. YroBAevoyovia SiBnon dAwv
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Twv opatwv Bpoyxwv pexpl 40% apdoTepomAeupa.
Juunépacpa 10ToAoyikng eEeTtaong diaBpoyxikig Bio-
wiag: YAIkO avermapkég yia otApign Sdidyvwong. XTol-
xeia kakonBelag Sev maparnpolvTal. AKTIVoypadieg
kpaviou (F kai P). Aielpuvon Tng SIMAONG, wnKToeIdng
nmapudn Tou €&w TeTaAou Tng SIMAONG, e€agavion Twv
MeETWMQiwY KOATTWY Kal amoTITAVWGCn Tng €emipuong.
AkTIvoypadieg 00dUIKNG poipag TG GTTOVOUAIKNAG OTRH-
Ang (F ka1 M): AUgnon Tng empufikoug Kal yeiwon Tng e-
yKapoiag SIaPETPOU, TWV 00PUIKWY oTIOVOUAWY, EVTO-
VN €MEIKOVION TWV EMUNKWY SoKidwv Kal ATIEG eEKPU-
AOTIKEG aAAolwaoels. AkTivoypadieg KvRuUNG, TIEPOVNG,
KePKISag, WAEVNG, TTOSOKVNUIKWY KAl TINXEOKAPTIIKWY
apBpwoewv audoTePOTTAEUpA: eAATTWON TNG OTTIOYYW-
S0Ug 00TIKNAG oUTiag kail pikpn dieUpuvan Twv emduU-
Cewv.

4. Avayvwon akTivoypadiwv Bwpakog

Eikoves 1 kai 2 (akTivoypagies Bwpaka F kai P):
MeydAn moAuAoBwTh pala amd palakoug 10ToUg HeE
OMaAd kai cadwg adopilopeva 0pia Ao TO TIVEUNOVI-
KO TIapEYXUMa, TToU ekTeiveTal amod 1o O3 omdvSuAo pé-
xpi Tov ©12. H BAABn evtomileTal mapacmovSOuAikd
Kail apdoTeEPOTAEUpPA. ZKiaan, Ye opaAd axedov opia
Slaotacgewv 3 x 3 ekatooTd evromiletal gTo 6€€10 Avw
miveupovikd Tedio. Acadeig okidoelg evTomi{ovTal 0TO
6€€10 JETO TIVEUUOVIKO TTeSio 0TO UYWOG TwV TPoadiwv
T0SWwv TNg 4ng kai 5ng mAeupds. Emiong mapartnpeitai
pala pe ooTIKA TTUKVOTNTA, N oroia e§opudral ano To
mAdyio 1680 Tng 6ng mMAeupdg Se€la kaBwg Kal Sieu-
puvon Twv MpooBiwv TOSWvV TwyV MAEUPWY e apaiwaon

Eikova 1
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Eikdova 2

KAl TpaxUTnTa Twv 00TIKWY SOKISwV.

5. Alagpopikn Siayvwon

O aoBevig yvwpile OTI eixe kamolo Balaocoaipiko
gUvépopo Tou pe Bdaon Tn popdoAoyia Tou TEPIpE-
plakoU aipatog, Tnv nAekTpopopnon aipocdarpivng
Kal TNV KAIVIKR TTopeia, XapakTnpiodnke oav Evéidue-
cog Meooyeiakr] Avaipyia. H nmatoonAnvopeyaAia 6i-
KaloAOY€iTo amd TNV aipartoAoyikn Tou vogo. Amo Tov
KAQGIKO aKTIVOAOYIKO ENEYXO TIPOEKUWE OTI Ol TIEPICTO-
Tepeg amod TiG BAGBeg exouv XapakTripes oupfatols e
eSwrveupovikn evromon. O1 XapakTipeg auToi eivai:
a) opahd kai caduwg TEPIYEYPAMMEVA Opla TIPOG TO
TIVEUMOVIKO TTapéyxupa, B) eupeia Baon mpog 1o Yeco-
BwPAkio Kal TIG TTAEUPES TNG Y) N ywvia TIOU OXNUATI-
Couv ol KaT' edanTouévn eubeieg oTa opia Tng BAARNg
pe To Bwpakikd Toixwua eivar apBAeia. Mikpég apdi-
BoAieg yia Tnv evromon wpiouevwy amnd Tig BAdBes a-
vapéveto va AuBoulv pe Tnv agovikn Topoypadia. Me
Baon ta mapandvw deSopéva n Siadopikn Sidyvwaon
mepiAauBave:

A) Noonfuarta avefdpTnTa amdé TRV AINOAUTIKA Tou
vOOoO Kal .

B) ExénAwon i emmAokn emi edddoug Meooyeiakng
Avaipiag.
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A1) Neupoyeveig 6ykoi Tou omaBiou pecoBwpakiou.
To veupoivwpa (neurofibroma) kai 1o Veupivwpa (neu-
rilemoma Schwannoma) akTivoAoyika éxouv kaAd a-
dopifopeva opia, eivar ouviiBwg povApers aAAd omd-
via epdavifovral pe SeuTtepn mapanAfoia eoTia. Tou-
Adaxiotov 50% cuvodelovTar and SIaBpwon f OKAR-
puUVON TWV TAPAKEINEVWY 00TWV. To yayyAiovelpwpa
eSopparal and Ta oupmadnTika yayyAia kar autod pro-
pei va evromi{etal oTnv mapacmovouAikl alAaka. Ei-
vai 0 guVNBEDTEPOG VEUPOYEVIG OYKOS OTa TaISI, aA-
AG omavia cuvavTaTtal 6Toug Jeyaiouc.

A2) MeoeyxupaTikoi 6ykol Tou onigBiou pegoBwpa-
Kiou 6mwg ivwua, Ivoodpkwua, puEwpa, pecodnAiwpa,
Aimwpa kar Aimogdpkwud. To Ainwpa eivar o cuyxvo-
TEPOG MEOEYXUUATIKOG OYKOG TOou pegoBwpakiou. E-
vTomideTal ouxXvoTEPA OTO TTPOCBIO PedoBWPAKIo (Se-
§1a mepikapSiakd) aAAG pmopei va evromileTal kal 0To
omiaBio pegoBwpdkio. '

A3) MNpwTonabrig adiapoporoinTog fi emONAIOLISHg
Kapkivog pecoBwpakiou. Tumikd, evromidetal GTo MPO-
0610 avw puecoBwpdkio aAAd pmopei va evtomiletal Kai
070 oTioBio pecoBwpdkio. H ouppeToxn Tou 00TOU €i-
val ouvnong.

A4) MeTaoTaTiKéG evamoBéoelg ayviboTou MPWTO-
naboug. Aev umopei va epunveuBei n exAekTIKi ew-
TIVEUOVIKT €VTOTION.

A5) TMAacuaTtokuTTapiké vedmAaopa. To moAAa-
mAouv puéAwpa (M.M.) SGokoAa pmaivel oTnv Siado-
pikf Siayvwaon. TG00 n evToman 600 Kal ol XapakTh-
PeS Twv ooTikwv BAaBuwv Sev eivai o1 Tumikég. EmmA&ov
dev ummpxav Siatapaxés otnv nAekTpoddpnon Kai a-
VOOONAEkTPOGOPNON AiNATOS KAl OUPWY TTOU GUVOAIKA
aveupiokovTal ata 99% Tou M.M. Evromopévo mAa-
OHATOKUTTWHA (UOVAPES MUEAWMA Kal €EwPUEAIKO
MAQOMATOKUTTWHA) TTOU PeTEMETE o€ MOAAATTAOUV pUé-
Awpa Ba umopouaoe evSexopévwg va oulnTtndei.

AB) GuuaTindeg amdoTnua Tng omovSUAIKAG OTH-
Ang. uvnbwg utidpxouv 00TIkEg BAARES. Aev uTTapyxel
AoBwan.

B) E§wuueAikn aipotoinon eni eSadoug pecoyeiaknig
avaipiag. H teAeutaia Siayvwon eivar kar n mOavwTe-
pa. To 10TopIKd, N KAIVIKA TIopeia Tou aoBevoulg, Ta
XAPAKTNPIOTIKA €UPAMATA TNG HECOYEIAKAG avaipiag
OTOV UTTOAOITIO OGTIKO EAEYXO, N €IKOVA TwV TIOAUAO-
Bwtwv odaipikwv palwv oTo omigbio peooBwpdkio
nmapacnovouAika kai Ta BiBAloypadika Sedopéva, eivai
XapakTNPIoTIKA cupBata Tng eSwpuelikng aiygomoin-
one.

6. MpoTelvopevor S1ayvwaoTIKoi X€EIPIoHOI

1) Avadritnon mponyouuévou AkTivoAoyikoU €AEy-
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Xou: 2e akTivoypadia Bwpaka 22.11.84 aveupioko-
vTal 01 i61€G aKTIVOLOPPOAOYIKEG AANOILIOEIG e AUTES
NG aKTivoypagiag mpooeAeuong Tou acBevoug (lav.
1988).

2) YroAoyiorikny Touoypagia Oupaka (eixéva 4):
MoAAamAég pades TUKVOTNTAG MAAGKWY HOPIWY OTOV
TapacTovOuAIKO Xwpo audoTepdrAeupa and Tov O,
omovouAo éwg kal Tov O;. O1 padeg auTég exouv oxniua
0daIPIKO Kai WOEIGES e OPAAD TEPiyPANUA KAl OMOIO-
Yevi) TTukvoTNTa Kal Sev mipokaAolv SiaBpwaon Twv
OwpaTwy TwWv anovéuAwy, oUTe 8INBolv Ta Mapakei-
peva oOpyava. lMapatnpolvrtar aAloiwoelg ToAAWY
MA€upwyY Mou Pumopouv va katarayolv ae SUo exwpl-
0TOUG TUTIOUG. 2TIG TTEPICOOTEPES TTAEUPES MAPATNPEi-
Tal Slelpuvan TNG OToYYWS0UG 0UCIag Kal emeKTacn
Magag and paAkakd POPIa TTPOG TNV BWPAKIKA KOIAGTN-
Td, XWPig va mepIBAaAAeTal amd ooTikG GAoId. ETn Seu-
TEPN TEPIMTWON mapatnpeiTal S1I0yKwaon TN MAEUPAS
Kai enékTaon mpog Tnv Bwpakikf koIAoTTa palag and
paAakd popia, n omoia opwg mepIBAAAeTal and ooTIkd
®Ao16. Emiong ameikovifovTal pikpég paleg mukvoTNTAS
MaAGKWV HOPiWV OTO VWTIAI0O CWARvVA Kal OTOV €Ti-
OKANPISIO XWpPo mou TIPOKAACUV WIKPR THEon ToU vw-
Tigiou puehoU. Aev mapatnpolvTal evEOTIVEUUOVIKES
eaTiakég BAaBeg n Sioykwpévor Aepdadéveg. O1 avTi-
TTPOCWTIEUTIKESG afoVIKEG TOUES SivovTal aTIg €IkOvVeg 3
Kal 4.

3) YroAoyioTiki) Topoypagia dvw kar katw koiAiag:
onAnvopeyaAia. Eupfpata ocupBatd pe aipoaidipwon
TOU AMATOG.

4) EnavdaAnyn Bpoyxookonnong: Aev SéxOnke o a-
o0evng.

Eikdéva 3
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Eikova 4

5) Smpouérpnon: Aev Eyive kaTa Tnv TPWTN €KTiPN-
on Tou acgBevoug. ApydTepa éSeife, anodppakTikoU TU-
nou diarapayn Tou aepiopoU pe pikpoU Babpou Aei-
TOUPYIKA ekTpomr. AlayuTiki IkavoTnTa augnuévn.

MNopeia vooou: O aoBeviig uToBARBNKe Ge oTAnve-
kToun Tov MdpTio Tou 1988 pe amotéheopa onuavri-
kn BeAtiwan Tng aipatoloyikig eikdvag, Hb 12.2 g/dI
kar Ht 42.56%. Oeapartiki umoxwpnaon Tng oopuaiyiag
KQal onuavTIikn heiwan Tou GAyYoug Twy avw Kal KATw d-
Kpwv. QoT600 SU0 PAVEG UETA TNV OTIANVEKTOMN TIA-

- papével babinski egia.

Aépia aiparos: PH 7.4, PO, 77.9, PCO, 39.9, HCO,

24 8, Sat 95,3%.

7. Tehikn Siayvwon

Ouwpakikn eEwpueAikn aipomoinon (6.€.a.).

8. ZulnTnon

H eSwpueAikn aipomoinan eivar évag avrioTaBuIoTi-
KOG UNXaviopog oTNV un amodoTIKR Tapaywyn ainaTog
aro To HUEAS Twv 00TWV. ~Exel epiypadei: 1) Te xpo-
VIEG aiuoAUTIKEG avaipies (Meooyeiakn kal ouyyevr
odaipokuTTapikn avaiyia), 2) e pueAookAnpuvon pe
Muehoeidn petamAacia, 3) oe Hodgkin Aépudwpa, Aeu-
Xaiyia kar S1a0TapTn KAPKIVOUATWON SeuTeponabuig

~ TNG QVemApKeIag Tou MUEAOU Twv 0GTWV amd TV €rmi-

MINEYMQN Teuxos 1o, Touog 4og, lavouapiog-louviog 1991

dpaan Tou veomAaopatikoU 10ToU. EEwpueAiki aipo-
moinon ouxvda mapaTnPEiTal 0To AMAP Kal 0To oTARva
Kal oTTaviwTepa o€ dAAa dpyava onwg Aepdadeveg, e-
mvedpidia, Bupo, vedpiki mUeAo, HACTO, GKANPA WA-
viyya. “Exouv mepiypadei pepikég mepimtwoels Owpa-
KIKNG ESWHUEAIKNG AIPOTIOINONG O€ XPAOVIA AIMOAUTIKES
avaipieg 161aitepa 0TV UTOONASA TNg evSIauETOU
Meoovyeiakng avalpiag1'2'3. O aoBevng mou meprypade-
Tar edw, €ixe pia MOAU Ama yopdn evSiapecou Meoo-
yelakng avaipiag kar pexpl mpiv 1o 1984 diatnpoloe
emineda Ht 39-41% ka1 Hb 12g/dl. “EktoTe mapatnpn-
Bnke MPoodeuTIKA €AATTWEON TNG alyoadaipivig oe Hb
10.0 g/dl kai Ht 32%. O maBeyeveTikOG puNXaAvIGHOS
g 6.€.a. kata Tov Long kai ouv.* eivai o €&ng: O1 e-
SwuueAikég padeg oxnuatifovrar anod mpoaekBoAn Tou
MU€EAOU Twv 00TWV HECTW TOU GAOIOU TwV TAEUPWV Ol
oroieg eival 18iaiTepa AenTég kai papdieg. Akdun auTh
n BAaBn eival mepioooTEPO ev60BWPAKIKA Adyw Tng
apvNTIKNAG TTiecng n omoia Bonbdel ¢° auTo TO pNxavi-
opo. H anouoia petayyioewv pali pe Tnv avaiyia kavel
auTn Tnv opdda acBevwy 181diTepa euaiodnTn oTNV a-
vanTugn eSwWHUEAIKNAG aipoToinang, 5. ~Evag aAAog on-
MavTIkOg Tapayovtag oTnv avanTtuén eEwpuelikng ai-
potoinong eival n nAikia Twv acBevwyv. O1 epIcodTE-
PES TIEPITITWOEIG TIOU EXOUV TIEPIYPAdET PEXPI TWPA -
oav 20-35 etiv>?. EAdxioTol noav peyaAuTepol kai po-
vov &Uo mepimTwoelg noav 17 etwv. O unepomAnvi-
OMOG Tou €ixe kai o 81kd¢ pag aaBevrg nailel kamolo
poAo oTnv augnon Tng epubpomoINTIKAS SPacTnPIOTN-
Tag kal exel SeixBei eAdTTWON TNG €pUBpoOTOINONG HETA
onAnvekTopr. H BaplTnTa Twv 00TIKWY aAAOILGEWV
OTO Kpavio Kal TepIPePIKA 00TA Sev guaxeTileTal pe
TO MEyeBOG Kal Tov apiBuod Twv omoBoBwPaKIKWY pa-
Cwv NG e§WMUEAIKNG alponoinongz. 2tnv a/a Bwpaka
NG pouTivag, TIG €OTieg €EWHUEAIKAG aINOTIOINONG
pTIopoUpe va uronTeuBoUpe amod Tnv mapousia hiag n
OuxXvOTEPa TEPICCOTEPWY TOAUAOBWTWY palwv oTo
omigOi10 pecoBwpakio. “Exouv cadug kaBopi{dpeva -
pia kal Sev UTIAPYXOUV OCTIKEG SIaBPWOEIS. STNV aKTI-
vookomnnon 6ev odulouv. AuTo To €Upnua UToPEi va
emBeBaiwBei pe ummoAoyIoTIKN Topoypadia mou Seixvel
TNV ouvageld auTwv Twv palwyv pe 1o omiobio Akpo
TWwv n)\eupduv4. 2uvnOwg WE TIG ATIEIKOVIOTIKES HEBD-
Soug Tmou TpoavadEPOnKav Kal To AIAaTtoAoyIkd 10To-
PIKO pmopei va pmel n Siayvwon. H Bioyia Bewpeital
emkivouvn ol padeg eivar ayyeioBpiBeig kai algoppa
youv®. H pe AentR BeAdva Chiba avappodnon avageé-
peTal o1 Sev Exel Klvébvouge. 2mdvia emmAoKn TNG €-
EwpueAikAg aigomoinong eivar n mieon Tou vwTidiou
HUeAoU amd eoTieg OTOV €MOKANPISIO XWPO Ye SUTAEI-
Toupyiad amo Tnv kUOTN Kai naparr)\r]yieg7'8. Akoun
onaviwTepn emTmAokn eival n SuoTmoiva.
ZupTepaopaTikd, o€ aoBeveig pe XpPOVIa aloAuTIKR
avaipia mou mapouciafouv mMoAuAoBwTn 1 aTpoyyUAn
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Avopuoiloyevrn¢ okiaon S€€iou HéEoOU Kal KATW
IMMVEULOVIKOU MTESIOU KAl TTAPATEIVOLIEVO EUTTUPETO

[. APAMHE, A. TZQPTZH, A. PAMTH, B. 3TOYNTZOZ, OYP. ANATNQZTOMOYAOQOY*, H. MAMASTAMATIOY**

1n Eicaywyn
1. loTopiko

MpokerTal yia yuvaika 67 Xpovwy TToU €I0AY€ETAl OTIG
26/6/87 otnv 8n kAivikiy Tou N.N.©.A. ye To mapaka-
Tw 10TOPIKO. And 4unvou mmapouacidalel duoTmvola oTnv
komwaon, BAxa &npd, avopetia kai anwAeia Bapoug (7
kgr). Amd 2unvou mPooTEBNKE KAl TTUPETIKN Kivnon Wé-
Xp! 39°C. H cuuTITWHaToAoyia auTrn Sev umoxwpnoe
M€ koiviy avTiBiwaon mou $08nke amd TOV OIKOYEVEIAKO
ylaTpo Tng. MeTA amd autd e€Tedn oe avti-TBC aywyn
pe INH, RIF ka1 PZ xai cuveotn®n eicaywyn oTo
NNOA.

2uvnBeieg kar Tponog {wrs: uvta&louxog epydTpia
0€ KOATIVEPYOOTACOIO, EYYAMOG, KNTEPA TPIWV UYIWV
maiSiwv, ou Sev kamvilel, oUTe Tivel.

2To TponyoUHeEvo 10TopIkKO Tng avagpépetar TBC
TMVEUPOVWY TIPO TETPAETIAG KAl TIAPE AYVWOTN aywyr
via 3-4 pnveg (Tn SIEKowe PeTA amo 1aTpikA oloTaon).

2. Quoikn €&éraon

"ATOUO APTIMEAESG, HEIWPEVNG BPEWNS UE OWN TTACXO-
vtoG. KAvika aveupiokovtal: apBA0TnTa KaI peiwon
Twv pwvnTikwv Sdovnoewv otn Baon Tou Se€§loU nui-
Bwpakiou, OTOU TO AVATIVEUOTIKO Wubipiopa eival
peiwpevo. To Amap eivar wynhadpnto 3-4 SakTuAa paA-
Bakd avwduvo Al =120/80 mmHg.

Ano Ta umdAoima cuoTApaTa dev UTIAPXOUV €upn-
paTta maboAoyikd.

MAPAKAINIKEEZ EZETAZEIX

lev. aiuatog: Hct: 35.8%, Hb: 11.3 gr%, Aeuka:
16.400/ml (M =84%, H=1%, M =5%, A = 10%), AI-

* AleuBovTpia Tng 8ng KAivikng Tou NNOA.
** AleuBuvtpia Tou MaBoAoyoavartopikol EpyaoTn-
piou Tou NNOA

pormetaAia 396 K/UL, TKE = 100 mm/1 wpa, Oupia,
21 mgr%, 2akxapo: 83 mg%, HBsAg: apvnTiko, xpo-
vog mpoBpouBivng 1277 /127 7. XoAepuBpivn oAIKNA:
0.7 mgr%, AeukwpaTa oAikd: 6,4 gr%, NAeukwparivn:
2,4 gr%, ¢aipiveg: 4 gr%, SGOT: 9 pov., SGPT: 7
pov., aAkaAikn dwodartdaon: 68 pov., Kpeartivivny: 1,6
mgr%, Mev. Oupwv: k.¢., HKT: k.¢., Mantoux, Widal-
Wright = apvnTikég, A/a Bwpaka: avouoloyevr okiaon
pe acadn opia mou kataAauBdvel oAo To Se€1d pEco
KAl KATW TIVEUMOVIKO TIeSio Kal €MKAAUTTEl TNV OU-
oToixn mMUAn. Aev uttdpxel aepoBpoyxoypappa. Qole-
POTNTA KATA TO KATW TMVeUpovIKO Tedio apiaTepd (Eiko-
va Ta kar 1B).

Bpoyyxookoémnnon: Napuyyag - Tpaxeia - Tpoméa -a-
pI0TEPO BPoyxIkO 8EvSPO K.P. Aegid Bpoyxikd Sevdpo:
MARpng anddpaién Aoyw oidnuatog kal BAevvoyodvou
Tou oTopiou Tou omioBiou BacdikoUy, 80% amodpagn
TOU OTOMIOU TOU Tapakapdiakou yia Tov idio Adyo. O
BAevvoyovog eivai e€€puBpog, oidnuaTwdng kar aipop-
PAVIKOG.

CT-scan Bwpaka: eKTeETAPEVN TMUKVWGON Tou &e§lou
Katw AoBoU mou evTomileTal oTo omioBio Bacikd TUR-
pa. Mpdkeital pAAAov yia XwpoKATAKTNTIKR €megepya-
oia Bpoyxoyevoug mpoéAeuong. Ymep Tng ekGOXAS au-
TN CUVNYOPEI N TTapoudia peTpiou BaBuou Aepdpade-
VIKWV SI0YKWOewV T000 oTn &e€id mUAn 000 kai oTo
pecoBwpakio. AfiCel va onuelwBei n mepinTwaon umo-
Tpotifg TBC Adyw TNG PIKPNAG eKTATEWS Twv Aepdade-
ViKWV Sloykwoewv. Xwpig AAAa eupnuarta anod To umo-
AOITTO TIVEUKOVIKO TTAPEYXUMA.

Browia Bpoyyxou: OiénuaTtwéng Bpoyxikog BAevvoyo-
vog - aTolxeia eIdikng PpAeypovig f kakonBelag Sev a-
veupednoav.

Biowia nveUpova umo agovikd Topoypddo: Aiya ka-
Aondn emBnAiakd kUTTApa, Aiya KUTTapa CUvSETIKOU
10ToU Kal pAeypovwdn otoixeia. Kakondbn kuTTapa dev
aveupednaoav.

KutrtapoAoyikl BpoyxXIKWV €KKPICEWY, TTUEAWYV,
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Eikdova 1a

brushing, mTueAa yia B. Koch: apvnrika.

KaAAiépyera Bpoyxikiwv eKKpioEwV yia KoIVA PIKPO-
Bia (—), yia puknTeg (—), AipokaAAigyeies kat' emava-
Angn (—).

ET€0n oe avmiBiwon pe Penicillin - MetpoviSaloAn
kar apikacivn. O upeTog Sev mapouciace kapia Ude-
on' kata n didpkeia TNg voanAeiag Tng AABe pia KaA-
ANigpyeia MTUEAWV yia Koivd piIkpoBia pe avanTuén
klebsiella pneumonial. "Eyive aAAayry Tng avTiBiwong
Katomv avTiBioypaupaTog kai €7é0n e kepoupalipn,
aupikaagivn.

Meta amé Tpeig pépeg Exoupe UdETn Tou TTUPETOU
Kai agTn ouvéxela amnupefia, BeATiwon yevikAg kaTd-
oTaong,

H akTivoypadia Bwpaka ¢’ auth Tn pdon Sev ma-
poucialel BeAtiwon. E&epxetar pe Sidyvwon mlavh
nveupovikn TBC kar aywyry pe INH 100 mg 3 X kai
RMP 600 mg 1x 1, ka1 PZ° 500 mg 11/2 tabl x 2.

2n Eicaywyn

H aoBeviig mapépeive antpern yia 10 pépeg kal petd
Tapousiaoe GeKATIKM TTUPETIKA Kivnon Kai oTn Ouve-
X€1a TUpeTd péxpr 40°C. Emiong aduvapia, kataBoAR,
Brixa &epd. '™ auto emaveioayerar.

KAwvika umdpyouv ta iSia eupripara pe Tnv 1n eica-
Ywyr) eKTOG amnd éva ynAadnTo uopPwpa mou ekAUSaA-
(e 0TNV €OWTEPIKA emdaveia Tou aploTtepou avTiBpa-
Xiou kal pyeTa amnd SUo pépeg TAapouUCIAaTNKE TTAPOUOIO
0TNV e0WTEPIKN eMmdaveia Tou apioTepol unpou. H a-
KTivoypadia Bwpaka eival n idia e g 1ng €loayw-
ynes.

Eikova 18

EPTAZTHPIAKA EYPHMATA

Het: 32%, Hb: 10.1 gr%, Aeuka: 16.300 ml (M =
73%, H = 1%, M = 10%, A = 10%), AiporetdAia:
538.000/ml, TKE: 112 mm/1n wpa. 2akxapo: 20
mg%, Oupia: 12 mg%, AcUkwua oAikd: 6,9 g%, Neu-
kwparivn: 2,5 g%, Spaipivn: 4,4 g%, SGOT: 22 pov.,
SGPT: 34 pov., aAkaA. pwod.: 89 pov., lev. olpwv:
K.@. KUTTapoAoyikés MTuEAwv: apvnTikés. MTueAa yia
B. Koch: ApvnTikd, Mantoux: ApvnTikn. KaAAigpyeleg
MTUEAWY yIa KOIVA pikpopia: apvnrikés. KaAAigyeleg
MTUEAWY yia pOKNTEG (—), AlpokaAAigpyeia yia pikpo-

Bia (—).

Aradopikn Siayvwon
1. Quuariwon nvevuova:

urrép. akTivoypadia Bwpaka, CT-Bwpakog, Umapén
Aepdpadévwy, avenapkng Aqwn avTiGUPATIKAG aywyng
07O MapeABOV, BPOYXOOKOTTIKA €EUPAKATA, KAIVIKR €1KO-
va Kal Topeia vooou.

kard: apvnTikn mantoux —eEETaon NMTUEAwVY yia B-
koch amAég kai kaAAiEpyeieg apvnTikéG— un avramnd-
KPION OTNV avTIQUUATIKA aywyr.
2. Bpoyxoyeviis kapkivos mveduova:

urép: akTivoypadia Bhpaka, afoviki Topoypadia
Bwpaka, unapgn Aeppadévwv Bpoyxookomikd eupn-
para, kKAIVIKR €ikova.

katd: aduvapia emBeRaiwang kapkivou, KUTTAPoAo-
YIKI Bpoyxikwy ekkpioewv, MTuéAwv Biowia BAevvoyo-
vou Bpoyxou, Siadepuikn Blowia nveUpova (—).

3. Kuwehibokutrapixé Ca nveuuova:

urép: akTivoypadia Owpaka, agovikn Topoypadia, U-
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mapén Aeppadevwy, KAIVIKA eUpAPATa Kal cupparn oe
HeyaAo TTOCOOTO BPOYXOOKOTIIKR €IKOVA.

Kard: apvnTIKA KUTTAPOAOYIKNA TITUEAWYV, BPOYXIKWV
€KKPIOEWY, amouaia Bpoyxoppoiag.

4. lNveupovia a6 aruma pukoBaktnpidia:

umép: akTivoypadia Bwpaka, aoviki Topoypadia
Bwpaka, Unapin Aeudpadévwy, apvnTikl mantoux,
KAIVIKR) €1KOVd.

karad: oudepia avranodkpion otn Bepareia.

5. KakonBeg Aéupwua:

urrép: akTivoypagia Swpaka, afovikn Topoypadia
Bwpaka, umapin Aepdadévwy, KAIVIKR €ikova, Bpoy-
XOOKOTIIKI €IKOVA.

KaTd: didaToAoyiKn €IKova.

6. lveupovikés Aoiuwéers amo LUKNTES:

d. KOKKISIOMUKWOIKN TVeuuovia.

urép: a/a Bwpaka, agovikn Topoypadia Bwpaka, U-
napén Aepdadévwy, KAIVIKR €ikOva.

kara: Tomog Siapovng, enayyeAua, anouadia emmAo-
KWV (TTVEUHOVIKOG amdoTnud, BPOYXOTIVEUHOVIKA TUpPiy-
yia), kaAAiepyeia BpoyxXIKWV €KKPICEWY Kal MTUEAWV
(—) Bpoyxoaokorikn eikdva.

B. 1oTomAdopwon (MpwTomabng ofeia mveupovikn I-
oTommAdCuWanN).

urép: akTivoypadia Bwpaka, aovikn Topoypadia, U-
mapén Aeudadevwy.

kard: kAvIKR TTopeia (cuvABwg auTouarn iacn PeTd
1-3 eBbouadeg), aduvapia eAéyxou yia Tn Sidyvwon
NG vooou pe SeppoavTidpdaoelg, BPOYXOTKOTIKNA €IKO-
va.

y. BAaoTouukwaon.

urrép: akTivoypaodia Bwpaka, afovikn Topoypadia, U-
mapén Aepdadévwy, KAIVIKR €ikova, mopeia vooou,
SepuarTikeég ekdnAwoelg (Sepuartikoi 0fot, uodopia a-
TooTANATA).

KaTa: apvnTIKEG KAAAIEPYEIEG TITUEAWVY Kal Bpoyxi-
KWV €KKPICEWV yIa TN VOTO.

7. Eukaipiakés Aoiuwéerg:

urrép: akTivoypadia Bwpaka, KAIVIKI €IKOva.

KaTa: amoucia 10TopIkoU avOOOKATAGTAAUEVOU a-
06evoUg, amougia amo TO I0TOPIKO VOONUATWY TIoU
mpodiaBeTouv g€ avanTuin eukaipIakwy AoidwEewy,
apvnTIKEG KAAAIEPYEIES yia HIKPOBIA TTOU evoxomoioU-
vTal TNV avdanTuén eUKaIPIaKWY AOINWEEWV.

8. Baktnpidiakég nveupovieg:
(nmveupovia amo BeTika 1 apvnTikad kard Gram)

UITEP: AKTIVOAOYIKR €IKOVA, AiaToAOYIKN €lKova.
kara: evapgn KAIVIKAG eIKOVAS Kal opeia Tng voagou,
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agovikn Topoypadia Bwpaka, BPOYXOOKOTTIKRA €IKOvd,
aduvapia amopovweong Tou HIKpoopyaviopoU amod
KAAAIEPYEIEG AiATOG, MTUEAWY, BPOYXIKWY EKKPICEWV.

9. [lveuuovia amo akTivouuknTa:

UrTép: aktivoypagia Bwpaka, afovikn Topoypadia, U-
mapén Aepdadévwy, KAIVIKR €lkOva Kal TTopEia vooou,
SepuaTIkEG EKONAWTEIG.

kara: aduvapia KaAAIEpyeiag Kai TuToToinan TOU
HIKpoopyavigpoUu, un avtamokpion oTnv Bepareia pe
TevikiIAAivn.

10. "Arurnn nveupovia:

UrTép: akTivoypadia Bwpaka, aipartoAoyikn €ikova,
ApPVNTIKEG KAAAIEPYEIEG TITUEAWY KAl BPOYXIKWY €KKPI-
geEwv.

kara: agovikn Topoypadia Bwpaka, Aepdadeveg, -
vapén, €€eAIEn kai mopeia vooou.

11. Adévwua:

urrép: akTivoypadia Bwpaka, agovikn Topoypadia.
KaTd: BPoyxXooKOTIIKA €IKOVA, ATIoUdia AIJOTITUCEWY

MPOTEINOMENOI AIATNQXTIKOI XEIPIZMOI

— Mantoux.
— KaAAiepyeleg mTUEAWY yia koiva pikpoBia kai yia B-

koch.

— AipokaAAIEpYeIEG-OUPOKAANIEDYEIEG.
— KuttapoAoyikn mTueAwv.
— Bpoyxookomaon

a. Bioyia BpoyxikoUu BAevvoyovou

B. kuTTapoAoyikr BPOyXIKWVY EKKPICEWV

Y. KaAAIEPYEIEG BPOYXIKWY €EKKPIoEWV (KOIVA MIKPO-
Bia-B-koch puknTeg)

6. Brushing: emioTpwon Tou UAIkoU o€ uaAivn TAdka
Movipotoinon Tou UAIkoU kai e§étacn yia B-koch,
KUTTAPOAOYIKH.

— AZoviki Topoypagia Bwpaka-KoiAiag.
— 2€ TEPITITWON ApPVNTIKWY AMAVTACEWY ard To UAIKO

NG Bpoyxookomnnaong diadepuikn Biowia mvelpova.

AeUTepn eilcaywyn

-— EmavaAnyn BpoyxooKomnoewgs [e TIG iSleg eE€TATEI.
-— Xelpoupyikn apaipean Tou oykidiou amd Tov aApioTe-

PO UNPO Kal TO ApIoTEPO avTIBPAxio Kal ICTOAOYIK
egeTaon.

-— KaAAiepyela Tou adaipebevtog UAikoU amd Ta OyKi-

é1a, yia Kolva pIkpoRia kai JUKNTEG.

— EmavaAnyn kaAAiepyeiiv mpog 0Aeg Tig SuvaTeg Ka-

TeUBUVCEIG.
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ArnoteAéopaTta e§eTdcewv

AeUTepn Bpoyxookomnon: ISia  eupAuata  Tng
niponyoupevng egeTaong: Biowia BpoyxikoUu BAevvoyo-
vou: oidnua, ayyeioBpiBela, kai apaieg GpAeyuoviderg
8INBnoeig Tou xopiou. ZToixeia €ISIKAG dDAeypoOVAS R
kakonBeiag dev aveupednkav. Brushing kuTtapoAoyi-
KEG BPOYXIKWY €KKPITEWV KAl MITUEAWV APVNTIKES yIA
kakonBela.

KaAAiEpyela BpoyxIKWwy eKKpigewv yia puknTeg: A-
vantuxdnoav puknTeg aAAa Sev éyive Suvartn n Turo-
noinon Toug. Ymdapxel n mOavoTnTa avamrtugng akTi-
vopuknTa i vokapdiag. Ta eupAuara eival mepigooTe-
po cupBara pe vokapdia.

"Eyive xeipoupyikn adpaipean Tou oykidiou 0TNV ECw
emdAaveia Tou apioTePoU UNPoU KAl TNG ECWTEPIKNAG €-
mdavelag Tou apicTEPOU avTIBpaxiou.

CT Bwpaka kar koiAiag: idia Tou Bwpaka - mBavn
xoAoAiBiaon.

Biowia Tou apaipebevTog oykidiou Tou avTiBpayiou.
Eikova kokkiwdoug dpAeyuovig pe moAumupnva yiya-
vTOKUTTapa Tou TUTIOU TWV £EVWY CWHATWV.

H 1oToAoyikn e&€Taon Tou oykidiou Tou aploTepol
pnpou edeige: pAeypovwdng eme€epyaaia SeEpuATog Kai
urtodopiou Pe XapakTApeg SIAMinong Kal yIyavToKuT-
Tapikn avtidépacn, MAPoOUCia HOPPWUATWY HE Xapa-
KTAPES JUKNTUAIWV.

H e€nynon Twv maboAoyoavaTopikwy eupnuaTwy &i-
vai n €&ng:

H 1oToAoyikn eikova Tng aAAoiwang xapakTnpiodnke
apxIka amAwg gav amooTNUATWANG, VIyavToKuTTAPIKN
SepuaATIKA €emegepyacia pe mapouoia «MUKNTUAIwV» €-
meidn:

1. MuknTUAIg, 181aoucag SnAadn popdoloyiag armoi-
Kieg oav ekSnAwan Tou daivouévou Splendor-Hae-
pli'” eivar Suvatov va avanTuxBouv emi AoipwEewv
OTwg: AKTIVOPUKNTIAON, KOKKISIOpUKWON BoTpuo-
pUKwon, GUTOPUKWATN, OTIOPOTPIXWAT, HUKNTWHA-
Ta opelAopeva ge padoupoutkwon i Nokapdia T0-
mou Brasiliensis kal pévo oto Sépua, Aoipwdn ai-
Tia &nA. avikovTa 1000 o€ aAnBeig puknTeg dgo Kal
oe Baktnpidia uwnAng Badpisag'®.

2. Ta pukntUAia Tng aAhoiwang, Sev napouoialav Tu-
MKOUG XApaKTAPES AKTIVORUKNTIAoEWS ATav SnAa-
6n, TOAU pIKPATEPA AMO AUTA TOU AKTIVOUUKNTA, HE
aKkTIvVOeIdn pev, aAAd oxI Kopuvoeldn Siaudppwon
TWV TTEPIPEPIKWV UDWV, Kal OXI OUOIOYEVES Baoeod-
P1Ao kévTpo (eikoveg 1 kai 2).

3. ZTnv aAAoiwon CUMUETEIXE Kal YIYAVTOKUTTAPIKA d-
vanTuén, oToIXEIO AOUVABES €TTi AKTIVOUUKNTIAOIKAG
Aoipwénge.

4. H anodoon Tou oe Nokdpdia asteroides (Baktnpi-
810 mou OMwG Kal 0 akTivopukng Israeli, euBuvovTal
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Eikova 2

YlQ TIVEUUOVIKEG aTmOOTNUATWOEIS GAAOILCEIG HE
OUYXPOVEG OUPIYYOTTOIRCEIS) TIPOCEKPOUE aTa Pi-
BAioypadikd SeSopéva, olpdwva pe Ta omoia n

vokapdia asteroides Sev oxnuartilel avaloyeg a-

ToiKieg aAAd aBpoiceig SiaomapTeg SiakAadi{opé-

vwv IviSiwv (uq)(bv)w’w'zo.

"Evol, peta tn Siayvwon o1 n 0An.enefepyaocia o-
deikeTar oe poknTa [ uwnAng BaBuidog BakTnpidio,
Kal armokAeiopévou Tou akTivopuknTa Israeli, o cagng
kaBopIopog Tou aiTiou, adeBNKe age pIKPORIOAOYIKO O-
poAoyIkO €Aeyxo. Meta Tnv, onwg avapevoTav (mabo-
AoyoavaTtopika TouAdyioTov) amoTuxia Tng Bepareiag
yla akTIvopuknTiaon, TNV amoTuxia amopovwoews Kal
MIKPOBIOAOYIKA TOU GUYKEKPIPMEVOU QITioU, Kal TA KAAQ
anoteAéopata Tng Oeparmeiag pe TpipeBompiun +
2ouAdapeboialdain, oToixeio mou evrovwrtara moa-
voAoyouage vokapdia, kai mapd 1o SeSopévo, TNG ouvi-
Boug armouoiag HUKNTUAIWY € vOKapSIACEWS, €MIXEl-
pnonke n IoToAoyIkn Siepelvnon yia mOavh cuvumap-
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&n Siaomaptwv Gram BeTikWwv VISiwv 0TV aAAoiwon.
H xpwon Gram eixe Berikd amoteAéopara, eikdova 3,
Kal ETG1 TAUTOTIOINONKE TO AITIO KAl HE AVTIKEIPEVIKO €U-
pnua.

Eikova 3

Tehog, n 10T0AOYIKA TGTOTOINGN IVISIWV VokopdSiag
pe xpwon Gram oTo 10ToAOYIKO TTapacKeUaoua, mapd
Tnv Unapén HUKNTUAiWY, odnyei 0To cuuméPAcTa, OTI
0 OXNMATIONOG HUKNTUAIWY TTapd Ta SedSopeva Tng Bi-
BiBAloypadiag Sev amoTeAei eUpnua TOU AVTIKEITAI
otnv vokapdiaon kai 6a TIpEmel TAVTOTE va AKOAOU-
O¢ital ye mBavn avalATnon vidiwv vokapdiag un eu-
davwyv pe TNV Kkoivil xpwaon AipartofuAivng-Hwoaoivng,
€TTi TTAPOUCIAG MVEUHOVIKNG VOOOU, SEPUATIKWY CUpPIY-
viwv, kai duoTa&ivounTtou aiTioAoyikd puknTuAiou.

AiakOTINKE N AvTIGUNATIKA aywyn Kal TEBnke ge a-
ywyn V. e TpipeBonpiun-couAdopedofaloAn oe §6-
on 2amp IV x 2 (1amp: 400/800). Meta ané napodo
4 nuepwv mapoudiace Udeon Tou TUpeToU KAl OTN
ouvéxela amupegia pe mapdAAnAn BeATiwon Tng yevi-
KNG kataotaong. H akTivoypagia Bwpaka perda amd
15 nuepeg mapouaoiace BeAtiwon. "Eyive peiwon Tng
apxikng 600ng Twv apudkwy. Zuvexioe Tn Beparmeu-
TIKR aywyn yia 3 PAVES Kal Mapousiacge MPOOSEUTIKA
mARpnN amokatdoTtacn Tng uyeiag. Emaveetaon pera
ard 4unvo €deife a/dia Bwpaka XwPig ouCIAGTIKA
maBoAoyikd oToIxeia.

Tehikny S riayvwon: Nokapdiaon

2ulntnon

H vokapdiaon e€ival vooog xpovia e£eAikTiK mou
ripokaAeital amd Sidpopa €idn o&eavroxwy Kal aepo-
Biwv aKTIVOUUKATWY, TWV vOKApSIWV 0 oTToudaidTePOg
avTImpoownog Twv omoiwv eivai n Nocardia asteroi-
des®. Tpia eivai Ta €ién Tng Nocardia mou evoxoroiou-

MNEYMQN Teuxoc 1o, Topog 4og, lavoudpiog-looviog 1991

vTal yia Tig AoipwEeig otov avBpwro n N. asteroides,
N. brasiliensis, kai N. Avial. To €ido¢ N. asteroides
€ival urelBUVO YIa TIG TIVEUHOVIKES AOINWEEIS, evwy Ta
€ién N. Brasiliensis kai N. Avial mpokaAouv guviBwg
EVTOTIIOHEVES UTTOOOPIEG AAAOILITEIG (pUK(]T(buOTG)H'12.

H vokapdiaon eival vdéoog mou anavtdral ge 6Ao To
KOOUO, €ival TTIO GUXVI OTIG TPOTIKES XWPES, EVW OTNV
EAAaSa Bewpeital ondavia. Itn BiBAloypadia péxpl To
1957 eixav avakoivwBei 50 mepimou mepImTwoeig vo-
kopdiaong evw Ta endpeva 4 xpovia avakowenkav
180 mepmThoerg'.

MpooBdAAer OAeg Tig nAikieg pe peyaAUuTepn ouxvo-
tnTa petau 20-30 eTwv. AmavTdral mo guxvd oToug
avépeg, ge avaloyia 2:1.

H Nokapdia dev amoTeAei aToixeio Tng canpoduTi-
KNS xAwpidag oTov avBpwrio, yiI' autd 6TAvV amopovw-
veTal and mTUeAa Bewpeitalr OTI UTIAPXEI Aoiuminw’”.
O1 Nokapéieg Bpiokovtar ge adBovia oTn q)L'Jcr]1
Kupiwg &€ 0To €6a0Og KAl EICEPXOVTAI GTOV OPYAVIOHO
f and €IoTvon NOAUOMEVNS (.‘:Kc')vr]g15 N katomv Auong
TNG OUVEXEIAE TOU 6éppGTO§1o. Aev unapyel anodeign
petadoong vooou amd avlpwro oe AvBpwro 1 amd
{wo o€ Lwo’.

H Nokapéia ouviBwg avantlooeTal e avoooka-
TaoTaApévoug acBeveig kal €161IKA ' AUTOUG TTOU TId-
oxouv amd kakonln voonuarta, onwg Aeuxaipia, Aep-
dwpata, KA., o€ aoBeveig e KuWeAISIKA TpwTEVW-
on, Bpoyxektaoieg, AIDS, kai o' autoug nou AapBa-
vouv xpovia kopTikoeldn yia Beparmeia dAwv vo-
owv>'°.

H Aoipwén amé vokdpdia pmopei va evroniletal ge
oToI08NATIOTE OPYAVO TOU CWHATOG ] va eudaviletal
amd Tnv apxn oav yevikeupevn Aoipwén mpooBailo-
VTAg TAUTOXPOVA TIEPIOCCOTEPO ATO &va 6pyavca'4.
Mepikoi ouyypadeig avadépouv 0TI To 1/3 Twv nepi-
MTWoewv He vokapdiaon adopoloe Aoipwin ava-
TVeuoTikoU guaTApaTos, 1/3 €ixe popdn yeviIKEUPEVNS
Aoipwéng kai To umdAoImo MOCOOTO ApopoUse TPo-
oBoAR Séppatog kal KeVTPIKOU VEUPIKOU OUCTANATOS
(K.N.Z.)°.

H kAiviki eikova Sev eivar eiSikn yia 1y vooo aAAd
HTIOpOUME va Tnv OkePTOUNE OTAV SIATOTWOOUME
AoipwEn oe avoookaTaoTaApévo aoeevr']s. Ta oup-
TTWUATA PTTOPEl va €ival TTUPETOG, KOTIWOT, AMWAEIQ
Bapoug, BAxas mapaywyikog, TAEUpPIKO c'l)\vogw’”.' Al-
pomTuon omnavia avadéperal. Ta GUUTTWPATA AUTA
pmopei va SlapkoUv pepikeg eBSouddes. Emextaon Tng
TIVEUMOVIKAG Aoipwéng oTov unelwkoTa pe 1] Xwpig
mPoofoAn Tou BwpakikoU TOIXWHATOG Taparnpeital
o010 10% Twv agBevwv.

AlpaToyeviig Slaomopd pe Tn dnuioupyia armopa-
KPUOMEVWY amooTNUATWY €ival o ¢OBOg TNG TIVEUNOVI-
kg vokapdiaong. “OTtav cuuBei aipatoyeviig Siacmo-
pa propei va mpoaBAnBolv eyképalog, apbpuiaelg, o-

3,14
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Eikova I

oTd, Seppa, vedppd, nriap, oq)ec)\poiﬁ. H mpooBoAn e-
YKePAAoOU 1 unviyywv mapartnpeital ge mogoaTo 30%°.
2e nepinTwon MPooPoAng eykeddAou n unviyywv é-
XOUWE Kal Tnv avahoyn cuuntwpatoAoyia. H diadopi-
kN Sidyvwon oTIg TEPIMTWOEIG AUuTEG Ba TepIAauBavel
VOORUaTa Tou Umopei va mpooBAAAouv TauToxpova
TIVeUpOVeG, eyKEPaAO, unviyyeg omwg eival TBC veornAd-
ouara KATLE.

ApkeTeg Popeg eival oAU SUokoAn n amopovwaon
Tng vokapdiag amo Ta Siadopa BioAoyikd uypd Twv
maoxovTwv (aipa, mTUeAa, Bpoyxikég ekkpioeig). Kai
ToUTO yIaTi ouxva Ta Seiyparta empuoAuvovTal amd aA-
Aa BakTnpidia Ta omoia avanTUooovTal ypnyopoTepa
anod TNV vokapdéia KAl akoun ol VokApSieg KaTaoTPE-
¢dovTal Katda Tnv diadikacia amopovwaong Tou pukoBa-
kTnpidiou. Ta widia (uPEg) TNG vokApdiag TNG aoTePO-
€160U¢g Sev yivovTal eudavn Pe TIG KOIVEG XPWOEIG OTIG
I0TOAOYIKEG TOUEG KAl yI' AUTO €Mi uTToWiag anaiTeital
xpwon Gram'*'®,

2Tnv akTivoypagpia Owpaka ota apyikd otadia ¢ai-
VETAI 0AV EVTOTTIIOUEVN Bpoyxomveupovia, kabBwg n BAa-
Bn augavel, yivetal mUkvwaon 0Aou Tou BO)\BOUQ. Eivai
SuvaTtov va Soupe KOIAOTNTES. “AAAES aKTIVOYPADIKES
areikovioelg eival olwdelg moAuolwdelg oKIACEIG Kal
uTTeCWKOTIKR Ou)\)\oyr']m.

MeTd TnVv eicaywyn Twv gouAdovauidwy otnv Be-
pareia Tng vokapdiagews n BvnoipoTtng and 75% pei-
wonke o1o 46%. O1 aoBeveig BeBaia e yeVIKEUUEVN
Aoipwén exouv BapuTepn mpoyvwaon. H BvnoiuoTtng e-
EakoAouBei va mapapevel uynAn yiati autoi mou Ta-
oxouv amo vokapdiwon ouvibwg mMAoxouv Kai amo
aAAa Bapela vooﬁpams'ﬁ. H BvnoiuoTnTta mAnaoialel 1o
50% otav maoxel kai o K.N.X. kai 70 11% o' acBe-
VEIG € TIVEUMOVIKN Aoipw%nm.
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Eikova A

Oepareia: H epappoyn Twv couAdovauidiv oTnv
BepameuTikn TnNg vokapdidoewg aAhage pidika Tnv mpo-
yvwon.

To ouvnBwg xpnoigomotoUpevo GAPPAKO €ival n
oouAdadialivn oe 66an ikavi) va Snuioupyroel oTad-
un Tou ¢apudkou aTo daipa OxI HiIKpoTepn amo 10
mg/100 ml. H nuepricia &éon eivai 4-6 g couAga-
Siadivng. Ze MOAU Bapeieg KATAOTACEIG N NuEPRTIa &60-
on, purnopei va ¢1acel 8-9 g. ¥’ auTég TIg KATAOTATEIS
Opwg propei va 600ouv kai AAAa pdapuaka Omwg Te-
TPAKUkKAivn, epuBpopukivn, apmkiAAivn, yevtapukivn
o€ guvéuaouod pe gouAdadialivn. “Exel xpnoigoroin-
Bei akoéun kar o ouvSuaouds coulpouedofaloAng-
TPIMeSOTIPIUNG PE PETN NuEPRTIa 00N SIMAACIAg TNng
kavovikng (8 tabl. 80/400 mg TMP/SMX 1nv nuépa)
pe agioAoya anme)\'eopcna7.

O1 BepameuTikoi XeIpiopoi yia Tn vokapdiaon opoid-
Couv pe ekeivoug Tng TBC &dnAadn Ba mpérmel va xopn-
yeiTal n Bepareia yia YNveg Kal JETA TNV ATIOUCIA €v-
Seiewv evepyoU vooou. To alvnBeg xpovikd SiIaoTnua
mou Sivoupe Bepareia eivar 3-6 prveg.

2€ TEPIMTWOEIG ATOoTNNATWY N SepuaTikwy BAaBwv
n Siavoién n n mapoxereuan Ba mpénel va cuvdualeTal
ue avTipikpoBiakn Bepareia.
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fenoterol hydrobromide ipratropium bromide
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0E1G QUTEG N QVAKTNAN PUCIOAOYIKAG ABPEVOUMOPUTEIKTG avTidpdoswg oto Stress Pnopei va Xpelaobel péxpt éva xpdvo.
Av pegohaBnioet napepninrouca Aoipwen n Bepancia He 1o Zaditen npénet va GUUNMANPWOEI e e1B1kT) avTAo®dN aywyn.
Kata Tiq mphTeg NUEPEG NG XopnyHosws Tou Zaditen ot avTidpdoelq Tou acBevolq pmopel va ermpeacBolyv. EmBareTat
OUVETIIG MPOOOXT| TTIG NEPUTTMOELG OBNYFIOEWG OXNUATWY XEIPIOHOU Hnxavdv k.A.1. MoAovoTt Bev undpxet kapd anoAUuTwe
£vdelEn TepaToydvou emdpAcews, To Zaditen - dnwg AAAWOTE kai dAa Ta véa dapuaka - Sev NMPEMEL va XOPNYEITAL O EYKUOUG
1 BnAagouceq yuvaikeg mapd oe eEQPETIKEG LOVO MEPITTACEL. ‘Onwg 6Aa Ta ¢pdpupaka To Zaditen npénet va puAdyeTat
Hakpid and Ta nadia. -
AMnAemdpdoeig: To Zaditen duvatdv va evioxUoel T paon TwV KATEUVAOTIKAV, TWV UNVWTIKOV, TV AVTUOTAUIVIK®OV Kat
Tou owvornveluatog. Mia avagTpéyiun MTon Tou aplBpol Twv aigomnetaAiwv os aoBeveig mou eAduPfavav to Zaditen
TaUTOXPOVWG HE avTiSlapnTikG GpApuaka and 1o oTdua napatprenKe ot HEPIKEG MEePUTI®OELS. Ma Tov Adyo autd npénet va
artopeUyeTal 0 oUVBUAOHOG AUTOG TWV PapUaKwY Ewg OTou S0BEi (kavoromnTikn e&fynon oto pawvouevo.

Napevépyeieg: KateuvaoTiki) 5pdomn Kat 0 HEHOVWUEVEQ nepuTtd@oelg ENpdmTa Tou ordparog kat eAadppd LAAn Suvatdv va
gHgpavioBolv kata mv évapEn g Beparteiag, oUVABWG BUWG UMOXWPOUV QUTOHATWG O€ Alyeg NUEpPEG.

Ou aoBeveig mou &xouv v Tdon va napoustdlouv eUKoAa KaTeuvaoTikn enidpaon 8a npénet va apxifouv v 8spaneia pe
1 AN nuepnoing (to Bpadu) yia Tig MPGOTEG PEPES.

Aocoloyia: Nadid. Zipdr: 2-4 eT@v: 2 mi (0,4 mi) 3Uo Popég Nuepnolwg. 4 eTAOV Kat dvw: 5 mi (1 mg) 800 dpopéq nuepnoiwg.
Edv n 8epaneutikn avtanokpion HeTd 4 eBSopadeq Bepanelag eivan avenapkng, n anir} doon unopel va auvEnBei katd 1/2
Swokio. EviAikeg: 1 8iokio 2 popég nuepnoiwg. Eav undpxet avaykn n 8don unopei va dimhactaoBel. e aobeveig eualodntoug
OTNV KATAoTOAT), GUVIOTATAL LA TPOOBEUTIKA alENnom katd v Sidpkela ™G np®NG efdopadag Bepanciag.

Zuokeuaoia: Zipdr (1 mg/5 cc): GidAeg Twv 100 cc. Awokia (1 mg): Koutid Twv 30.

AvTevbei&eig: Oudepia yvwoTtn pEXpL Ohuepa.

SANDOZ (HELLAS) AEBE.

g&iwﬁésig%ﬁzg';SIONTA TOY OIKOY SANDOZ s.a. EABETIAZ Mna naplqoéTepsg mAnpogopieg
Z 144 51 MeTapdpewon ATTIKAG amoTabeiTe oT0 TNA. 2811712




A ‘ h I Any standard accessory equipment, including a |aser '
tWO"C an ne Scope fiber, can be used through the 2mm channel, while
suction or administration of anesthetics is simultaneously

, for' anesthetic accomplished through the auxi§iary 15,'mm channel.

. . . This dual-channel capability greatly facilitates previously
.nstlllatlon or Ower complex, time-consuming therapeutic procedures. You
ot p get this functional versatility without sacri ftce of either fteld

suc tion wi th of view or ttp angulation.
accessories in use

BRONCHOFIBERSCOPES

OLYMPUS BF 5
we2T10 =
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90° (forward viewing)
3~ 50mm (fixed focus)
59mm ,
ip 160°. down 100°
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Cctikn TepBoutalivn

® Xwpi¢ NPOWONTIKA il GARNEC
MPOCOETEC OUCIEC

® EUKOAO otV eKdenon
® ANNAG oth Xpnon

® NiciBcTel OEIKTN H0CEWV

Dracanyl Turbuhaler

Terbutaline sulphate/@elikn TepBoutahivn

MAaoTIKA B0GIYETPIKA GUOKEUN HE OKOVN
yla €10TvoEg, oTabepwv d6oswv 0,5mg / 86on

Z0vBeon: KaBe ouokeun Dracanyl” Turbuhaler® nepiéyet
200 dooelg Twv 0,5 mg (terbutaline sulphate).
dappakohoyikég 1316TnTeG: H TepBouTarivn SlaBetel adpe-
VEQYIKN Spdom, Tou Bacika OpwG OTPEPETAl OTOUG B-adpe-
VEQPYIKOUG UTTOB0XE(Q, TTPOKAAMVTAG £TOL Xahdpwon Twv Ael-
WV HUKGQV VOV TV BPOYXWY, avacToA TG ameAeuBépw-
ongG evdOYEVAV OTIAOUOYOVWY, QVACTOAR TOU OWdNpaToq
Tou npokaheltal and evdoyevelq evolapecoug TapayovTeg,
augnuévn k&Bapaon pECW TOU KPOoowToU ETBAALOU TOU
BAevvoydvou Kal XaAdpwan Tou Ju6g TG URTPAG.
Evdeigeiq: Emi Bpoyyoomaopou oe Bpoyyiko dobua kat et a-
VAoTPEWILOU BPOYXOOTIAOHOU O TIVEUPOVIKO EHQUONUA,
Bpoyy(Tda Kal YEVIKWG TVEUHOVOTIABEIEG CUVOBEUOUEVES
arno Bpoyxoéomnacuo.

Zwod0oxouU MNyng 7, 152 31 K. Xandvdpl, ABAva, ThA.

AVTINPOCWNOC — AIOVOUENC F ®APMAAEE A.E.B.E. Tni. Napayyediov: (01) 66.77.378

gi%;%g*%ﬁ% ~-Tou I

H nponyuévn Z0UndIKA TEXVOROYid
OTh OENENEIt TOU (1GOHETOC
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Metro advertising

0dnyis¢ Xpnong

Avtevdeikeig: To mpolov avievdelkvutal oe unepeuaictnta
OTIG OUNTTABOUIUNTIKEG apiveg, aTopa.

AvemBupnTeg evépyeleg: H ouyvoTTA TwV TAPEVEQYELDY
OTIG OUVIoTMEVEG DOOELG elval XapnAr. H TepBouTaiivn xo-
pnYoUUEeVN HE eloTvor), Sev AVAUEVETAL VO TDOKAAEDEL OU-
OTNHATIKEG QveTuBUPNTES evépyeleg. O Tpouog, To aiobnua
TIAAL@V Kal 0L TOVIKO{ GTIaoO! TToU £X0Uv avagepBel, amoTe-
AoV XapaKTnELoTIKA ™G Spdang OAWY TwV CUUTABOPUNTL-
Kav auvav.Kat ol Teelg averBuunTeg avTidpacelg elval ava-
oTPEWIHES eVTOQ TwV TPQTWY 2 eBdopadwy g Beparnteiag.
AMnAemdpdoeig: Ot un exkhexTikol B-avacToAelg umopei v'a-
VAOTENOUV PEPIKAG 1) OAKOG TV Spaon Twv B-DlEYERTMY.
181aiTepeg mpopuhd&eig kara tn xpAon: To Dracanyl®
Turbuhaler® ipémel va xopnyeiTal MPOCEKTIKA o€ acBevelq
Jie UtepeuaLoBnoia MEOQ TIG CUNMABOPIUNTIKEG apiveq LY. a-
0Bevelg e Un ETIAPKAG EAEYXOUEVO UTIEPBUPEOELDIONO.
‘Onwg 6Aa Ta gpappaka mou dleyelpouv Toug B-adpevepyL-
KoUg urodoyelg, €tal kat To Dracanyl® Turbuhaler® umopei

ASTIRA

amm Astra ENAGs A E.mmm

:(01) 64.76.523

Va TIPOKAAEDEL aUEnan g YAUKGING Tou alpatog oe dlapn-
TIKOUG (amoppuBuian). Ot B,-OleyEpTeg €Xouv XPnaluornoln-
Bel W' emtuyia oV ofela avTiPETMMION TG COBAENS LOX AL
KNQ KapdLakrq avenapkelag. NMapd Tauta, Ta GApHaKa autd
UTIOpEl Va TIPOKAAEGOUY KaPDBIOKEG appubuieg KL auto Ba
TPEMEL va AauBaveTal unoyn, kata t Bepaneia acbevav.
Aocoloyia kai TpéTOG X0pAYNONG

EvAhikol kai maidia avw Twv 12 eT@v: 0,5 mg (1 ewomvon)
KaBe 6 Mpeg Kal / 1) énwg anaiteital. Ze coBapeq kaTaoTa-
oelg N epamnag doon propel va auEnbel pexol Tiq 3 eLoTIVOEG.
H ouvoAikn d6on ava 24wpo de Ba mpénel va unepPaivel Tiq
12 eloTvoEq.

Naidia 5-12 eTav: 0,5 mg (1 elonvon) kade 6 peg kat/n o-
nwg anaureital. e ooBapac KQTaOTACEIG N EQATIE 860M
Hropel va auénBel oe 2 EL0TIVOEG. H aUvoAkn doon ava
24wpo de Ba mpenel va uniepBaivel Tig 8 eloTvVoEG.

Ap.Ad.Kukhogopiag: 4057/1.2.90

DRA-TU/AD/01/1191
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(CHOLINE THEOPHYLLINATE)

Me 4 pop@éc divel Tn Auon
o€ OA&C TIC NAIKiEC.

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

*rEuiuwoc sushogopn;. WARNER LAMBERT AE.
Zehgun & Abouowag 10. Mapoud - ABriva
T, SESDO0-4 6833961-5

M BEEP Medical Ad.
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