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¢ñèñï Óýíôáîçò

Ôï ìáãíÞóéï óôï Üóèìá: ¹ñèå ç þñá ôïõ;

5ç ÐíåõìïíïëïãéêÞ ÊëéíéêÞ Í.Í.È.Á �Ç Óùôçñßá�

Íßêç ÃåùñãÜôïõ-Ðáðáãåùñãßïõ

ËÝîåéò êëåéäéÜ: ìáãíÞóéï, âñïã÷éêü Üóèìá, âñïã-
÷éêÞ õðåñáíôéäñáóôéêüôçôá.

Óôï ðáñüí ôåý÷ïò ôïõ ðåñéïäéêïý �Ðíåýìùí� äçìïóéåýåôáé ç ìåëÝôç
ôùí ÆÝñâá Å., Ëïõêßäç Ó. êáé óõí. áðü ôï 401 ÃÓÍÁ ìå ôßôëï �Ç Åðßäñá-
óç ôçò Äïêéìáóßáò ÐñïêëÞóåùò ìå Éóôáìßíç óôá Åðßðåäá ôïõ Ìáãíç-
óßïõ óôïí Ïñü êáé ôá Åñõèñïêýôôáñá�. Ç ìåëÝôç åßíáé åíäéáöÝñïõóá
êáé öÝñåé óôçí åëëçíéêÞ åðéêáéñüôçôá ôï èÝìá ôçò åîÜñôçóçò ôùí áóèìá-
ôéêþí óõìðôùìÜôùí áðü ôá éüíôá ìáãíçóßïõ.

Óôç äéåèíÞ âéâëéïãñáößá äçìïóéåýïíôáé êáôÜ äéáóôÞìáôá ìåëÝôåò êáé
Üñèñá ó÷åôéêÜ ìå ôç óçìáóßá ôùí éüíôùí ìáãíçóßïõ (Mg2+) óôï Üóèìá.
Ç ìåéùìÝíç ðñüóëçøç ìáãíçóßïõ öáßíåôáé üôé óõíäõÜæåôáé ìå äéÜöïñåò
ðíåõìïíéêÝò ðáèÞóåéò åíþ áíôßèåôá, ç áõîçìÝíç ðñüóëçøç ðáßæåé åõåñ-
ãåôéêü ñüëï óôçí ðíåõìïíéêÞ ëåéôïõñãßá êáé ôç âñïã÷éêÞ õðåñáíôéäñá-
óôéêüôçôá ôùí áóèìáôéêþí áóèåíþí1,2.

Ôï ìáãíÞóéï åßíáé áíôéïîåéäùôéêÞ ïõóßá ðïõ áðïôåëåß óõóôáôéêü äéá-
öüñùí ôñïöþí üðùò ôá öñïýôá êáé ôá ëá÷áíéêÜ. Ç ó÷Ýóç ôçò ôñïöÞò ìå
ôç äéáôÞñçóç êáëÞò õãåßáò äåí ÷ñåéÜæåôáé éäéáßôåñç åðéóÞìáíóç, äåäï-
ìÝíïõ üôé, êáèçìåñéíüò åßíáé ï âïìâáñäéóìüò áðü ôá ìÝóá ìáæéêÞò åíç-
ìÝñùóçò åðß ôçò óýóôáóçò ôùí óõ÷íÜ ðñïóëáìâáíïìÝíùí ôñïöþí. Áëëá
áíôéïîåéäùôéêÜ óõóôáôéêÜ ôùí ôñïöþí åßíáé ôï óåëÞíéï, ïé âéôáìßíåò C,
A êáé Å ðïõ åðßóçò ðáßæïõí ñüëï óôçí ðáèïãÝíåéá êáé ôçí Ýíôáóç ôùí
óõìðôùìÜôùí ôùí áðïöñáêôéêþí ðíåõìïíïðáèåéþí3.

Ï åðéðïëáóìüò ôïõ Üóèìáôïò Ý÷åé ðáñïõóéÜóåé äéåèíþò èåáìáôéêÞ
áýîçóç ôá ôåëåõôáßá 15 ÷ñüíéá êáé ùò Ýíáò âáóéêüò áéôéïëïãéêüò ðáñÜ-
ãùí áíáöÝñåôáé ï ôñüðïò æùÞò óôéò áíáðôõãìÝíåò ÷þñåò ôïõ �äõôéêïý�
ðïëéôéóìïý. Ç äéáôñïöÞ ôùí êáôïßêùí áõôþí ôùí ÷ùñþí åíäå÷üìåíá
ðåñéëáìâÜíåé ëéãþôåñá öñÝóêá öñïýôá êáé ëá÷áíéêÜ, ìå áðïôÝëåóìá
áýîçóç ôçò åõáéóèçóßáò óôá åéóðíåüìåíá áëëåñãéïãüíá ìÝóù ìåßùóçò
ôçò ðñüóëçøçò áíôéïîåéäùôéêþí ïõóéþí1.

ÅéäéêÜ óôçí ðåñßðôùóç ôïõ ìáãíçóßïõ, ôï åíäéáöÝñïí, ùò ðñïò ôïí
ôñüðï äñÜóçò, åóôéÜæåôáé óôç óçìáóßá ôùí Mg2+ óôç ñýèìéóç ôïõ ôüíïõ
ôùí ëåßùí ìõéêþí éíþí ôùí âñüã÷ùí êáé ôïõ ôüíïõ ôùí ðíåõìïíéêþí áã-
ãåßùí. ÅðéðëÝïí, ôá éüíôá Mg öáßíåôáé üôé åðéäñïýí êáé óå Üëëïõò ðíåõ-



162 ÐÍÅÕÌÙÍ Ôåý÷ïò 3ï, Ôüìïò 12ïò, ÓåðôÝìâñéïò - ÄåêÝìâñéïò 1999

ìïíéêïýò ó÷çìáôéóìïýò êáé ïõóßåò êáé ìç÷áíéóìïýò,
üðùò ôï åíäïèÞëéï, ôçí åðéöáíåéïäñáóôéêÞ ïõóßá, ôá
åðéèçëéáêÜ êýôôáñá ôýðïõ ÉÉ, ôçí åíåñãïðïßçóçóç ôùí
ìáóôïêõôôÜñùí ê.Ü. Åíôýðùóç ðñïêáëåß ç ÷áìçëÞ ðå-
ñéåêôéêüôçôá óå Mg2+ ôùí ðíåõìïíéêþí áñôçñéáêþí
êõôôÜñùí ðïõ ßóùò êáèéóôÜ ôïí ðíåýìïíá åõÜëùôï óå
ìåéùìÝíç ðñüóëçøç Mg2+ áðü ôçí ôñïöÞ4.

Ç äõíáìéêÞ óõíÝñãéá Mg2+ êáé áóâåóôßïõ (Ca2+)
åßíáé óçìáíôéêÞ ãéá ôçí ðíåõìïíéêÞ ëåéôïõñãßá. Ï ðå-
ñéïñéóìüò ôïõ Mg2+ áõîÜíåé ôç äñÜóç ôïõ Ca2+ åíþ áíôé-
èÝôùò, ç ðåñßóóåéá ìáãíçóßïõ äåóìåýåé ôï áóâÝóôéï5.
ÁõôÝò ïé áëëçëåðéäñÜóåéò åßíáé óçìáíôéêÝò ãéá ôïí ðíåý-
ìïíá äéüôé ç åíäïêõôôÜñéá åßóïäïò ôùí éüíôùí áóâå-
óôßïõ áðïôåëåß ôï Ýíáõóìá ãéá ôç äñáóôçñéïðïßçóç
ôùí öëåãìïíùäþí êõôôÜñùí êáé ôç óýóðáóç ôùí ìõú-
êþí éíþí ôùí âñüã÷ùí, êáôáóôÜóåéò ðïõ áðïôåëïýí
ôï ðáèïãåíåôéêü õðüâáèñï ôïõ Üóèìáôïò. ÅðïìÝíùò,
ç äéáôáñá÷Þ ôçò áíáëïãßáò Mg2+/Ca2+ åßíáé äõíáôüí
íá äçìéïõñãÞóåé áóèìáôéêÜ óõìðôþìáôá.

Áí êáé ãéá ôïí Ýëåã÷ï ôçò Ýëëåéøçò Mg2+ ÷ñçóéìï-
ðïéïýíôáé ôá åðßðåäá ôïõ ìáãíçóßïõ óôïí ïñü ôïõ áß-
ìáôïò, ôï åíäïêõôôÜñéï ìáãíÞóéï ìðïñåß íá åßíáé ìåéù-
ìÝíï ðáñÜ ôçí ýðáñîç öõóéïëïãéêþí ôéìþí óôïí ïñü.
Áõôü ðéèáíþò ïöåßëåôáé óôç äõíáôüôçôá ðñïóáñìï-
ãÞò ôïõ ïñãáíéóìïý óôç ìåéùìÝíç ðñüóëçøç óçìáíôé-
êþí óõóôáôéêþí ãéá ôç ëåéôïõñãßá ôïõ. Ãéá ðáñÜäåéã-
ìá, ïé íåöñïß óõãêñáôïýí áðïôåëåóìáôéêÜ ôï ìáãíÞ-
óéï êáé ç áðïññüöçóÞ ôïõ áõîÜíåé áðü 25% óå 75%
üôáí ðåñéïñßæåôáé ç ðïóüôçò ôïõ ìáãíçóßïõ ôçò ôñï-
öÞò, åíþ ôá ïóôÜ ôïõ óêåëåôïý ÷ñçóéìåýïõí ùò áðï-
èÞêç. ÁíÜëïãïé ìç÷áíéóìïß õðÜñ÷ïõí êáé ãéá Üëëåò
ïõóßåò3.

Ôç äéáöïñÜ áíÜìåóá óôçí åíäïêõôôÜñéá êáé åîù-
êõôôÜñéá óõãêÝíôñùóç ôïõ ìáãíçóßïõ ôïíßæåé êáé ç ìå-
ëÝôç ôùí ÆÝñâá êáé óõí. óôï ðáñüí ôåý÷ïò (óåë. 183).
Ôï åíäïêõôôÜñéï Mg2+ ôùí åñõèñïêõôôÜñùí ìåéþèç-
êå óçìáíôéêÜ (p<0.001) ìåôÜ ôç âñïã÷éêÞ ðñüêëçóç
ìå éóôáìßíç, åíþ åêåßíï ôïõ ïñïý ðáñÝìåéíå óôáèåñü.
Ïé óõããñáöåßò èåùñïýí üôé ç áéôßá ôçò ìåßùóçò ôïõ
åíäïêõôôáñßïõ ìáãíçóßïõ Þôáí ï âñïã÷üóðáóìïò ðïõ
ðñïêëÞèçêå áðü ôçí åðßäñáóç ôçò éóôáìßíçò êáé õðï-
èÝôïõí üôé, ï ïñãáíéóìüò óôçí ðñïóðÜèåéÜ ôïõ íá ðå-
ñéïñßóåé ôï âñïã÷üóðáóìï, êéíçôïðïéåß Mg2+ áðü ôá
êýôôáñá (áðïèÞêåò) ôïõ ïñïý ôïõ áßìáôïò. Ãéá ôï ëüãï
áõôü õðÜñ÷åé ìåßùóç ìüíï ôïõ åíäïêõôôáñßïõ ìáãíç-

óßïõ. ÁõôÞ ç Üðïøç áðïôåëåß ìéá åíäéáöÝñïõóá ðñü-
ôáóç ðïõ ÷ñåéÜæåôáé ðåñáéôÝñù äéåñåýíçóç.

Óýìöùíá ìå ôá áíùôÝñù, ôá Üëáôá ôïõ ìáãíçóßïõ
èá ìðïñïýóáí íá Ý÷ïõí ôç äõíáôüôçôá, êáôüðéí åìðå-
ñéóôáôùìÝíïõ åëÝã÷ïõ, íá åßíáé ÷ñÞóéìá óôç èåñáðåßá
ôïõ Üóèìáôïò. Ïìùò, ç ÷ïñÞãçóç MgSÏ

4
 ãéá èåñá-

ðåõôéêïýò óêïðïýò óôï Üóèìá ðáñáìÝíåé áìöéëåãü-
ìåíç. Ç ðñþôç áíáöïñÜ ôçò âñïã÷ïäéáóôáëôéêÞò äñÜ-
óçò ôïõ ìáãíçóßïõ Ýãéíå áðü ôïõò Rossello êáé Pla ôï
19366. Áðü ôüôå Ý÷ïõí ãßíåé ëßãåò áðüëõôá ôåêìçñéù-
ìÝíåò ìåëÝôåò êáé ï áñéèìüò ôùí áôüìùí ðïõ óõììå-
ôåß÷áí Þôáí ìéêñüò. Ðáñüëá áõôÜ, ç ôÜóç ðïõ äéáìïñ-
öþíåôáé åßíáé èåôéêÞ: Ç ÷ïñÞãçóç åíäïöëåâßùò èåéú-
êïý ìáãíçóßïõ (MgSO

4
 - 25mg/kg/þñá) óå ðáéäéÜ ìå

ïîý Üóèìá åß÷å ùò áðïôÝëåóìá âåëôßùóç ôïõ âñïã÷ï-
óðÜóìïõ óôç ìåëÝôç ôùí Ciarallo êáé óõí. 19967, üôáí
÷ïñçãÞèçêå ìåôÜ åðáíáëáìâáíüìåíåò äüóåéò â

2
-äéå-

ãåñôþí. ÁíÜëïãç Þôáí êáé ç äñÜóç ôïõ åéóðíåïìÝíïõ
MgSÏ

4
 óå Üôïìá 12-60 ÷ñüíùí ìå áóèìáôéêü ðáñïîõ-

óìü êáé ôï áðïôÝëåóìá áõôü äåí Þôáí óçìáíôéêÜ äéá-
öïñåôéêü áðü ôç äñÜóç ôçò åéóðíåïìÝíçò óáëâïõôá-
ìüëçò8.

Öáßíåôáé üôé ç äñÜóç ôïõ MgSO
4
 áîéïëïãåßôáé ðå-

ñéóóüôåñï êáôÜ ôç äéÜñêåéá ôïõ áóèìáôéêïý ðáñïîõ-
óìïý. Ïé Bloch H, Silvermann R êáé óõí. 19959, óå ìå-
ëÝôç ôïõò óôï ðåñéïäéêü CHEST ó÷åôéêÜ ìå ôçí åíäï-
öëÝâéá ÷ïñÞãçóç MgSO

4
 óå ïîý Üóèìá, áíáöÝñïõí

üôé ôá Üëáôá ôïõ ìáãíçóßïõ âåëôßùóáí ôï âñïã÷üóðá-
óìï ôùí áóèåíþí ìå ïîý óïâáñü Üóèìá áëëÜ äåí Þôáí
áðïôåëåóìáôéêÜ óôïõò áóèåíåßò ìå ìÝôñéï Üóèìá. Ïé
ëüãïé äåí åßíáé ãíùóôïß. Ðéèáíþò ïé áóèìáôéêïß ìå óï-
âáñü ïîý Üóèìá íá ìçí áíôéäñïýí ðëÝïí éêáíïðïéçôé-
êÜ óôïõò â

2
-äéåãÝñôåò. Óôçí ðåñßðôùóç áõôÞ, ôï MgSO

4

äñþíôáò ìÝóù äéáöïñåôéêïý ìç÷áíéóìïý áðü ôïõò â
2
-

äéåãÝñôåò, ìðïñåß íá âåëôéþóåé ðåñáéôÝñù ôïí âñïã-
÷üóðáóìï. Ôï áðïôÝëåóìá üìùò áõôü äåí åßíáé, ßóùò,
äõíáôü íá öáíåß óôï ìÝôñéï Üóèìá üðïõ ç êáôáíÜëù-
óç â

2
-äéåãåñôþí äåí åßíáé õøçëÞ. Óôçí ðåñßðôùóç áõôÞ,

åßíáé ðéèáíü, ç éêáíïðïéçôéêÞ áðÜíôçóç óôïõò â
2
-äéå-

ãÝñôåò, ðïõ åßíáé ïé ðëÝïí óçìáíôéêïß ìÝ÷ñé óôéãìÞò
âñïã÷ïäéáóôáëôéêïß ðáñÜãïíôåò, íá ìçí åðéôñÝðåé ôçí
åìöÜíéóç ôçò äñÜóçò ôïõ MgSO

4
.

ÓõìðåñáóìáôéêÜ, èá Þèåëá íá ôïíßóù üôé ðïëëÝò
èåñáðåõôéêÝò ðáñåìâÜóåéò óôï Üóèìá Ý÷ïõí äïêéìá-
óèåß êáé ïé ðåñéóóüôåñåò ÷áñáêôçñßæïíôáé áðü ëïãé-
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êü ðáèïãåíåôéêü õðüâáèñï êáé èåôéêÞ åñãáóôçñéáêÞ
ôåêìçñßùóç. Ç èåñáðåõôéêÞ ÷ïñÞãçóç éüíôùí ìáãíç-
óßïõ áíÞêåé óôçí êáôçãïñßá áõôÞ. Åßíáé üìùò ãíùóôü
üôé ôá in vitro áðïôåëÝóìáôá äåí óõìâáäßæïõí áðáñáé-
ôÞôùò ìå ôéò in vivo äéáðéóôþóåéò. ¸ôóé, ìÝ÷ñéò ç âåë-
ôßùóç ôïõ âñïã÷ïóðÜóìïõ ìå ôç ÷ïñÞãçóç MgSO

4
 íá

ìçí åðéäÝ÷åôáé áíôéññÞóåéò, èåùñïýìå áðïëýôùò åðé-
âåâëçìÝíç óôç èåñáðåßá ôïõ Üóèìáôïò ôçí Üíåõ ðá-
ñåêêëßóåùí óõììüñöùóç ìå ôéò õðÜñ÷ïõóåò Äéåèíåßò
Ïäçãßåò ãéá ôçí Áíôéìåôþðéóç êáé Èåñáðåßá ôïõ
Áóèìáôïò10.
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¢ñèñï Óýíôáîçò

Äïêéìáóßåò ðñüêëçóçò âÞ÷á

ËÝîåéò-êëåéäéÜ: Äïêéìáóßá ðñüêëçóçò, âÞ÷áò

×Üñç ÌðéôóÜêïõ ÕðÜñ÷ïõí ðïëëïß ðáñÜãïíôåò ðïõ Ý÷ïõí ÷ñçóéìïðïéçèåß ãéá ôçí
ðñüêëçóç âÞ÷á óå áíèñþðïõò êáé óå ðåéñáìáôüæùá. Ç åðéëïãÞ ôïõ
âç÷ïãüíïõ ðáñÜãïíôá óôï ðáñåëèüí Þôáí åìðåéñéêÞ áëëÜ ï ôñüðïò
äñÜóçò ôïõò öáßíåôáé ôþñá íá îåêáèáñßæåôáé êáé ç äéáöïñåôéêÞ ôïõò
åðßäñáóç óôïõò áéóèçôéêïýò õðïäï÷åßò áîéïðïéåßôáé ãéá ôçí áíáêÜëõ-
øç íÝùí áíôéâç÷éêþí öáñìÜêùí.

Ôï êéôñéêü ïîý êáé ç êáøáúóßíç Ý÷ïõí ÷ñçóéìïðïéçèåß ðåñéóóüôåñï
áðü êÜèå Üëëï ðáñÜãïíôá êáé Ý÷ïõí ìåôáîý ôïõò ìåãÜëåò ïìïéüôçôåò
áí êáé ç êáøáúóßíç ðñïêáëåß âÞ÷á ðïõ áíáóôÝëëåôáé äõóêïëüôåñá êáé
ðñïêáëåß ôá÷õöõëáîßá óå ðïóïóôü ÷áìçëþôåñï óå ó÷Ýóç ìå ôï êéôñéêü
ïîý1.

Ç êáøáúóßíç äñÜ ìÝóù åêëåêôéêÞò åêðüëùóçò åíüò õðïðëçèõóìïý
êåíôñïìüëùí éíþí. Ðïëëïß áðü áõôïýò ôïõò íåõñþíåò åßíáé ßíåò C. Óå
êõôôáñéêü åðßðåäï, åíåñãïðïéïýíôáé êáíÜëéá êáôéüíôùí ìå áðïôÝëå-
óìá åßóïäï éüíôùí áóâåóôßïõ êáé áðåëåõèÝñùóç íåõñïðåðôéäßùí2. Åêôüò
üìùò áðü ôçí ðñüêëçóç âÞ÷á öáßíåôáé üôé ç êáøáúóßíç ðñïêáëåß ðá-
ñïäéêÞ áýîçóç ôçò áíôßóôáóçò ôùí áåñáãùãþí. ÅíäïöëÝâéá ÷ïñÞãçóç
ìïñößíçò ìåéþíåé ôïí âÞ÷á êáé ìåôáôïðßæåé ôçí êáìðýëç äüóçò-áðÜ-
íôçóçò ðñïò ôá äåîéÜ. Áíôßèåôá, ÷ïñÞãçóç ëéãüôåñï óôáèåñþí ïðéïåé-
äþí ìåéþíåé ôïí áñéèìü ôùí åðåéóïäßùí ôïõ âÞ÷á ÷ùñßò íá ìåôáôïðßæå-
ôáé ç êáìðýëç1. Ç äñÜóç ôùí ïðéïåéäþí åßíáé ðéèáíÜ êåíôñéêÞ, åíþ ç
÷ïñÞãçóç ôïðéêþí áíáéóèçôéêþí äåí öáßíåôáé íá áðïóïâåß ôïí âÞ÷á,
ãåãïíüò ðïõ õðïäåéêíýåé üôé ïé õðïäï÷åßò ôïõ âÞ÷á ðïõ åñåèßæïíôáé
áðü ôçí êáøáúóßíç åäñÜæïíôáé ðåñéöåñéêÜ. Ç ÷ïñÞãçóç â

2
 äéåãåñôþí Þ

íåäï÷ñùìßëçò äåí ðñïóôáôåýåé áðü ôïí âÞ÷á ôïí ðñïêáëïýìåíï áðü
ôçí êáøáúóßíç3.

Ôï êéôñéêü ïîý Ý÷åé ÷ñçóéìïðïéçèåß åõñÝùò ãéá ðñüêëçóç âÞ÷á. Åêôüò
ôïõ âÞ÷á ðñïêáëåß ðáñïäéêü (äéáñêåßáò ìéêñüôåñçò ôïõ 1 ëåðôïý) âñïã-
÷üóðáóìï, êõñßùò óå áóèåíåßò ìå Üóèìá, ÷ñïíßá âñïã÷ßôéäá êáé ðñü-
óöáôç ëïßìùîç ôïõ áíáðíåõóôéêïý. Ç ÷ïñÞãçóç áôñïðßíçò ðñéí áðü ôçí
ðñüêëçóç áíáóôÝëëåé ôï âñïã÷üóðáóìï áëëÜ ü÷é ôïí âÞ÷á. Óå õãéåßò, ôï
êéôñéêü óå åéóðíïÝò äåí ìåôáâÜëëåé ôçí äéÜìåôñï ôùí áåñáãùãþí. Ðåé-
ñáìáôüæùá ðïõ åêôÝèçêáí óå êáðíü ôóéãÜñùí åß÷áí ìåéùìÝíï ïõäü âÞ÷á
áëëÜ áìåôÜâëçôç áðÜíôçóç üóïí áöïñÜ óôç âñïã÷ïóõóðáóôéêÞ äñÜóç
ôïõ êéôñéêïý1. Ï âÞ÷áò ï ðñïêáëïýìåíïò áðü ôï êéôñéêü áíáóôÝëëåôáé ìå

ÅðéìåëÞôñéá Á´, 4ç ÐíåõìïíïëïãéêÞ ÊëéíéêÞ ÍÍÈÁ
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ôá êïéíÜ áíôéâç÷éêÜ. Ïé â
2
 äéåãÝñôåò Ý÷ïõí áíôéâç÷éêÞ

äñáóôçñéüôçôá óôï âÞ÷á ôïí ðñïêáëïýìåíï áðü ôï êé-
ôñéêü êáé ðéèáíïëïãåßôáé ç ðñïêáëïýìåíç áðü áõôïýò
ìåßùóç ôçò äéáðåñáôüôçôáò óôï åíäïèÞëéï Þ óôá åðéèç-
ëéáêÜ êýôôáñá, ç áíáóôïëÞ ôçò Ýêêñéóçò ìåóïëáâçôþí,
ç âåëôßùóç ôçò âëåííïêñïóóùôÞò êÜèáñóçò, åíþ äåí
öáßíåôáé íá õðÜñ÷åé Üìåóç äñÜóç óôç íåýñùóç ôùí
áåñáãùãþí4. Ç íåäï÷ñùìßëç êáé ü÷é ôï sodium chrom-
oglycate óå óêõëéÜ ìåéþíåé ôï âÞ÷á ôïí ðñïêáëïýìåíï
áðü êéôñéêü ïîý5.

Ôá äéáëýìáôá ÷áìçëþí ÷ëùñéïý÷ùí åßíáé ëéãüôå-
ñï óôáèåñïß âç÷ïãüíïé ðáñÜãïíôåò áðü ôï êéôñéêü ïîý
êáé ï ìç÷áíéóìüò ðïõ ðñïêáëïýí âÞ÷á åßíáé ìÜëëïí
áäéåõêñßíéóôïò, öáßíåôáé äå üôé ðñïêáëåßôáé ìÝóù ôçò
äéåãåñóçò ôùí åñåèéóôéêþí õðïäï÷Ýùí óôï ëÜñõããá.
Åðßèåóç äéáëõìÜôùí ÷áìçëþí ÷ëùñéïý÷ùí óôï ëÜñõã-
ãá íåáñþí óêõëéþí ðñïêáëåß áðíïéá, åíþ üôáí ôá ðåé-
ñáìáôüæùá ùñéìÜóïõí, ïé ßäéïé õðïäï÷åßò áðáíôïýí
åíþ ïé Üðíïéåò åîáöáíßæïíôáé6. Ç áðÜíôçóç ó÷åôßæå-
ôáé ìå ôï åðßðåäï ôçò óõíåßäçóçò Ýôóé þóôå Üðíïéåò
íá åìöáíßæïíôáé óå áíáéóèçôïðïéçìÝíá ðåéñáìáôüæùá
êáé âÞ÷áò óå æþá óå åãñÞãïñóç. Áíôßèåôá ìå ôçí êá-
øáúóßíç, äåí öáßíåôáé üôé äñïýí óôéò ßíåò C êáé ìå äå-
äïìÝíåò áõôÝò ôéò äéáöïñÝò åîçãåßôáé ç ðñïöõëáêôé-
êÞ ãéá ôï âÞ÷á äñÜóç ôùí ôïðéêþí áíáéóèçôéêþí üóïí
áöïñÜ ôá äéáëýìáôá ÷áìçëþí ÷ëùñéïý÷ùí êáé ü÷é ôçí
êáøáúóßíç1. ÌåëÝôåò óå ïìÜäåò ðëçèõóìþí Ýäåéîáí
üôé ïé ãõíáßêåò åßíáé ðéï åõáßóèçôåò áðü ôïõò Üíäñåò
üóïí áöïñÜ óôçí ðñüêëçóç ôóõ âÞ÷á ìå äéáëýìáôá
÷áìçëþí ÷ëùñéïý÷ùí7. Ç ðáñáôÞñçóç áõôÞ ðáñáðÝ-
ìðåé êáé óå óõ÷íüôåñç åìöÜíéóç âÞ÷á óå ãõíáßêåò ìåôÜ
÷ñüíéá ëÞøç áíáóôïëÝùí ôïõ ìåôáôñåðôéêïý åíæýìïõ.
Ï âÞ÷áò ï ðñïêáëïýìåíïò áðü äéáëýìáôá ÷áìçëþí
éüíôùí ÷ëùñßïõ áíáóôÝëëåôáé áðü ôçí öïõñïóåìßäç
ðïõ áíáóôÝëëåé ôç ìåôáöïñÜ éüíôùí ÷ëùñßïõ óôá åðé-
èçëéáêÜ êýôôáñá8.

Ïé ðñïóôáãëáíäßíåò Ý÷ïõí åðßóçò ÷ñçóéìïðïéçèåß
ãéá ôçí ðñüêëçóç âÞ÷á áí êáé ç âç÷ïãüíïò ôïõò äñÜ-
óç äåí Ý÷åé ðëÞñùò áíáëõèåß êáé ç ÷ñÞóç ôïõò ðåñéï-
ñßæåôáé áðü ôçí ðñüêëçóç ôá÷õöõëáîßáò. ÐáñÜ ôçí
ðïéêßëç äñÜóç ôïõò óôéò ëåßåò ìõúêÝò ßíåò, ïé ðñïóôá-
ãëáíäßíåò PGE

2
 êáé PGF

2a
 Ý÷ïõí ðïëëáðëÜóéá âç÷ï-

ãüíï äñÜóç áðü ôï êéôñéêü ïîý1. ÔÝëïò, ìå ôéò êëáóé-
êÝò âç÷ïãüíïõò ïõóßåò óõãêñßèçêå ç ñåóéíöåñáôïîß-
íç, ç ïðïßá åßíáé åñåèéóôéêÞ ïõóßá ãéá ôéò áðïëÞîåéò

ôùí áéóèçôéêþí íåýñùí. ÂñÝèçêå üôé åßíáé äñáóôéêÞ
óå ÷áìçëüôåñåò óõãêåíôñþóåéò áðü ôï êéôñéêü ïîý êáé
ôçí êáøáúóßíç9.

ÊáôÜ ôç ãíþìç ìïõ, áðü ôéò ïõóßåò ðïõ ÷ñçóéìï-
ðïéïýíôáé ãéá ôéò äïêéìáóßåò ðñüêëçóçò âÞ÷á, ç êá-
øáúóßíç åßíáé ðñïôéìçôÝá êáé ãéáôß ç íåõñïöáñìáêï-
ëïãßá ôçò Ý÷åé äéåõêñéíéóèåß êáëýôåñá áëëÜ êáé ãéáôß
ç ôá÷õöõëáîßá óõìâáßíåé óðáíéüôåñá ìå ôç ÷ñÞóç ôçò.
Óå ðñáêôéêü åðßðåäï, åßíáé êáëýôåñá áíåêôÞ äåäïìÝ-
íïõ üôé åíþ óõíïäåýåôáé áðü áßóèçìá êáýóïõ äåí
ðñïêáëåß öáñõããßôéäá Þ ëáñõããßôéäá. Áíôßèåôá, ôï êé-
ôñéêü ïîý ðñïêáëåß áßóèçìá ðíéãìïý êáé ìðïñåß íá
÷ïñçãçèåß ìüíï ìå áðëÝò åéóðíïÝò.

Óôçí ðïëý åíäéáöÝñïõóá ìåëÝôç ôùí Âëáóôïý êáé
Lockhard ðïõ äçìïóéåýåôáé óôï ðáñüí ôåý÷ïò (óåë.
190), äéåñåõíÜôáé ç ó÷Ýóç âÞ÷á êáé áðüöñáîçò áíÜ-
ìåóá óå êáðíéóôÝò, ìç êáðíéóôÝò êáé ðåñéóôáóéáêïýò
êáðíéóôÝò ìåôÜ áðü åéóðíïÞ êéôñéêïý ïîÝïò. Äåí âñÝ-
èçêå óõó÷Ýôéóç áíÜìåóá óôéò äýï áíôáíáêëáóôéêÝò
áðáíôÞóåéò, åíþ ïé ðåñéóôáóéáêïß êáðíéóôÝò ðáñïõ-
óßáæáí õøçëüôåñï ïõäü âÞ÷á óå ó÷Ýóç ìå ôïõò óõóôç-
ìáôéêþò êáðíßæïíôåò êáé ôïõò ìç êáðíéóôÝò.

Ôï åñþôçìá ôçò ó÷Ýóçò âÞ÷á-áðüöñáîçò Þ âÞ÷á-
âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò Ý÷åé áðáó÷ïëÞóåé
åðáíåéëçììÝíá áñêåôïýò åñåõíçôÝò. Óôçí ðñïóðÜèåéá
íá åîåôáóèåß ç ó÷Ýóç áíÜìåóá óôç âñïã÷éêÞ õðåñá-
íôéäñáóôéêüôçôá êáé ôçí áðÜíôçóç óôá âç÷ïãüíá åñå-
èßóìáôá, åõáéóèçôïðïéÞèçêáí ðåéñáìáôüæùá óå áíôé-
ãüíï áóêáñßäùí êáé, åêôüò áðü ôçí áíáìåíüìåíç áý-
îçóç ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò, äåí ðá-
ñáôçñÞèçêå áýîçóç ôïõ âÞ÷á ìåôÜ áðü åéóðíïÞ êéôñé-
êïý ïîÝïò Þ êáðíïý ôóéãÜñùí10. Óå ðáéäéÜ ôÝëïò, äåí
äéáðéóôþèçêå ó÷Ýóç áíÜìåóá óôçí áðÜíôçóç óå âç-
÷ïãüíá åñåèßóìáôá êáé óôïí âñïã÷ïêéíçôéêü ôüíï11.

Áðü ôïí Karlsson12 ðéèáíïëïãÞèçêå ç ýðáñîç õðï-
ðëçèõóìþí ôùí éíþí C ðïõ åõèýíïíôáé ãéá äéáöïñåôé-
êÜ áíôáíáêëáóôéêÜ üðùò âÞ÷á, Üðíïéá Þ âñïã÷üóðá-
óìï. Ç õðüèåóç áõôÞ äéáôõðþíåôáé êáé áðü ôïõò Âëá-
óôü êáé Lockhart óôç óõæÞôçóç ôùí áðïôåëåóìÜôùí
ôïõò. Óå Üëëç ìåëÝôç, ç ðñüêëçóç ìå êéôñéêü ïîý äåí
ðñïêÜëåóå âñïã÷üóðáóìï óå áóèìáôéêïýò êáé óå ìç
áôïðéêïýò êáðíéóôÝò ìå ×ÁÐ êáé ïýôå ðáñáôçñÞèçêå
äéáöïñÜ óôïí ïõäü ôïõ âÞ÷á áíÜìåóá óôéò äýï ïìÜ-
äåò, ðáñÜ ôç äéáöïñÜ óôçí áñ÷éêÞ FEV

1
 êáé ôçí PC2013.

Ðñüóöáôá14 äéáðéóôþèçêå üôé áóèåíåßò ìå Þðéï Üóèìá
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åß÷áí ðáñüìïéï ïõäü âÞ÷á óôï êéôñéêü ïîý ìå ìç
áóèìáôéêïýò êáé üôé ï ïõäüò ôïõ âÞ÷á äåí ó÷åôßæåôáé
ìå ôçí áðÜíôçóç óôç ìåôá÷ïëßíç Þ ôï âáóéêü ôüíï ôùí
ëåßùí ìõéêþí éíþí ôùí âñüã÷ùí. Ïé ðåñéóôáóéáêïß
êáðíéóôÝò åß÷áí õøçëüôåñï ïõäü âÞ÷á áðü ôïõò êá-
ðíéóôÝò, åýñçìá ßäéï ìå ôç ìåëÝôç ôùí Âëáóôïý êáé
Lockhart ðïõ äçìïóéåýåôáé óôï ðáñüí ôåý÷ïò. Óå ðá-
ëáéüôåñç ìåëÝôç, ìåôÜ áðü ðáñáôåôáìÝíç Ýêèåóç ðåé-
ñáìáôïæþùí óå êáðíü ôóéãÜñïõ, ðáñáôçñÞèçêå áý-
îçóç ôçò áðÜíôçóçò óôï êéôñéêü ïîý êáé ôçí êáøáúóß-
íç üóïí áöïñÜ ôïí âÞ÷á, åíþ ç âç÷ïãüíïò äñÜóç ôïõ
ßäéïõ ôïõ êáðíïý äåí ìåôáâëÞèçêå. Ç áõîçìÝíç áõôç
áðáíôçôéêüôçôá åðáíÞëèå óôáäéáêÜ óå öõóéïëïãéêÜ
åðßðåäá ìåôÜ áðü 3 åâäïìÜäåò. Äéáðéóôþèçêå üôé, ðá-
ñáôåôáìÝíç Ýêèåóç óå êáðíü, Ý÷åé ùò áðïôÝëåóìá áõ-
îçìÝíç ðáñáãùãÞ åéäéêþí ðåðôéäßùí ðïõ åõèýíï-
íôáé ãéá ôçí áýîçóç ôçò åõáéóèçóßáò óôïõò âç÷ïãü-
íïõò ðáñÜãïíôåò ÷ùñßò ðáñÜëëçëç áýîçóç ôçò áíôé-
äñáóôéêüôçôáò óôá âñïã÷ïóõóðáóôéêÜ åñåèßóìáôá15.
¸ôóé, ïé ÷ñüíéïé áðïöñáêôéêïß Ý÷ïõí ÷áìçëüôåñï ïõäü
üóïí áöïñÜ óôçí ðñüêëçóç âÞ÷á ìå êéôñéêü ïîý êáé
ü÷é ìå êáøáúóßíç ðïõ ðéèáíÜ ïöåßëåôáé óôç äñÜóç ôïõ
êáðíïý ôùí ôóéãÜñùí óôïõò åõáßóèçôïõò óôï êéôñéêü
ïîý õðïäï÷åßò. Ôï êéôñéêü ïîý äñÜ óôïõò åñåèéóôéêïýò
õðïäï÷åßò ðïõ åíôïðßæïíôáé óôï ëÜñõããá, ôçí ôñá÷åßá
êáé óôïõò ìåãÜëïõò âñüã÷ïõò, åíþ ç êáøáúóßíç äñá
óôéò ßíåò C ðïõ åíôïðßæïíôáé ðåñéöåñéêÜ. Óå áðïöñá-
êôéêïýò êáðíéóôÝò öáßíåôáé üôé ìåãÜëá óùìáôßäéá êáé
ï êáðíüò ôïõ ôóéãÜñïõ åíáðïôßèåíôáé óå êåíôñéêïýò
áåñáãùãïýò üðïõ åíôïðßæïíôáé êáé ïé åñåèéóôéêïß õðï-
äï÷åßò ðïõ åßíáé åõáßóèçôïé óôï êéôñéêü ïîý. Ç ëá-
ñõããéêÞ öëåãìïíÞ ðïõ õðÜñ÷åé óôïõò ðÜó÷ïíôåò áðü
×ÁÐ ðéèáíüí åíÝ÷åôáé, äåäïìÝíïõ üôé åðß ëáñõããå-
êôïìÞò, êáôáñãåßôáé ï âÞ÷áò ìåôÜ áðü ðñüêëçóç ìå
êéôñéêü ïîý áëëÜ ü÷é ìå ôçí êáøáúóßíç. Óôç ìåëÝôç ôùí
Âëáóôïý êáé Lockhart ï ïõäüò ôïõ âÞ÷á äåí Þôáí ÷á-
ìçëüôåñïò óôïõò êáðíéóôÝò óå ó÷Ýóç ìå ôïõò ìç êá-
ðíéóôÝò åíþ óôï õëéêü ôïõò äåí ðåñéëáìâÜíïíôáé áóèå-
íåßò ìå óçìáíôéêÞ áðüöñáîç16.

Ï âÞ÷áò áðïôåëåß ôï óõ÷íüôåñï óýìðôùìá ôïõ áíá-
ðíåõóôéêïý óõóôÞìáôïò êáé ç ðáèïöõóéïëïãßá ôïõ èá
áðïôåëåß áíôéêåßìåíï ìåëÝôçò. Ïé äïêéìáóßåò ðñüêëç-
óçò âÞ÷á åßíáé Ýíá ÷ñÞóéìï ìÝóï êáé ìðïñïýí íá áîéï-
ðïéçèïýí êáé óå åðéäçìéïëïãéêÝò Þ öáñìáêïëïãéêÝò
êáôåõèýíóåéò.
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bronchial asthma, and smokers. Eur J Med Res 1997,
29, 2(9):384-388.

15. Karlsson JA, Zakrisson C, Lundberg JM. Hyperespon-
siveness to tussive stimuli in cigarette smoke exposed
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INTRODUCTION

The principal aim of mechanical ventilation is i) to correct abnormal-
ities in arterial blood gas tension, ii) to maintain alveolar ventilation
whenever the ventilatory pump (composed of the respiratory centres,
motoneurons, respiratory muscles, and nerve afferents to the respiratory
centres) fails, and iii) to assist the respiratory muscles in maintaining al-
veolar ventilation when the neuromuscular drive is normal but the me-
chanical load is in excess relative to the respiratory muscle force generat-
ing capacity. Mechanical ventilators can accomplish these tasks by ad-
justing the minute volume to correct hypercapnia and by treating hypox-
emia with O

2
 supplement. Nevertheless, volume, frequency and timing

of gas delivered to the lungs have important, disease-specific effects on
cardiovascular and respiratory system function.

New technology allowed to program mechanical ventilators to deliver
gas with virtually any pressure or flow profile. Significant advances have
been made in producing mechanical ventilators more responsive to chang-
es in patients ventilatory demands, and monitoring of airway pressure
(Paw), volume, and flow waveforms has been developed to ameliorate
ventilator functioning. Apart from the choice of inspired gas composi-
tion, it is possible to consider two other general aspects of mechanical
ventilation: i) the definition of the machines mechanical output (Venti-
latory mode) in order to either replace or assist the respiratory muscles,
and ii) the means to ensure the machines sensing of the patient�s de-
mand. Moreover, interactions between the patient�s ventilatory pump
and the ventilator's work have to be taken into account to assess the out-
come of mechanical ventilation. Finally, different syndromes leading to
respiratory failure should require different ventilatory approaches to take
maximum advantage of mechanical ventilation. This chapter will briefly
focus on all these aspects.

DEFINITION OF THE VENTILATORY MODES

The mode of mechanical ventilation is characterized by the shape of
the inspiratory pressure or flow profile and determines whether a patient
can increase tidal volume (VT) or rate through his or her own efforts.

Key words: mechanical ventilation, physiology
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Volume-preset Mode

In the volume-preset mode, each machine breath is
delivered with the same inspiratory flow-time profile
chosen a priori by the physician. In this mode, V

T
 is

constant and cannot be modified by the patient�s ef-
fort, since the area under a flow-time curve defines it.
Volume-preset ventilation with constant (square wave)
inspiratory flow is the most used. Different flow-time
profiles, such as sinusoidal inspiratory flow waveforms,
are sometimes used as an alternative to square wave
flow in the hope of reducing the risk of barotrauma.
This belief is based on the fact that peak pressure in the
airways is lower in breaths with flows that decrease with
increasing lung volume than with constant flows.

Four settings define the mechanical output of a ven-
tilator operating in the volume-preset mode: i) the shape
of the inspiratory flow profile, ii) V

T
, iii) machine rate,

and iv) a timing variable in the form of either the inspi-
ration to expiration ratio (I:E ratio), the duty cycle (T

I
/

T
TOT

) where T
I
 is the inspiratory time and T

TOT
 is the

total cycle duration, or the T
I
.

Pressure-preset Modes

During pressure-preset ventilation, the ventilator
generates in the airways a predefined pressure (Paw)
during inspiration. The resulting V

T
 and inspiratory flow

profile varies according to the mechanical properties
of the respiratory system and to the strength of the pa-
tient�s inspiratory efforts. Therefore, the stiffer the lungs
or chest wall, or the larger the airway resistance, or the
smaller the patient�s own inspiratory efforts, the small-
er will be V

T
. As a consequence, an increase in respira-

tory system workload can lead to a significant fall in
minute ventilation (V

E
), hypoxemia, and CO

2
 retention,

but, in contrast to volume-preset modes, it does not
predispose the patient to an increased risk of barotrau-
ma. This latter feature explains why pressure-preset
ventilation is gaining popularity in the treatment of
patients with acute lung injury1.

Pressure support ventilation (PSV) and pressure-
controlled ventilation (PCV) are the most widely used
forms of pressure-preset ventilation. During PCV, the
physician sets the machine rate, the inspiratory time,
and thus the I:E ratio. In PSV, switching from inspira-
tion to expiration is linked to inspiratory flow, which in

turn depends on the impedance of the respiratory sys-
tem as well as the timing and magnitude of inspiratory
muscle pressure output2.

PSV has become a popular weaning mode for adults.
Its popularity is based on the belief that weaning from
mechanical ventilation should be a gradual process and
that the work of unassisted breathing through an en-
dotracheal tube is unreasonably high and could lead to
respiratory muscle failure3. Compared with weaning
using synchronized intermittent mandatory ventilation
(SIMV), during which volume-preset machine breaths
add to spontaneous breaths, PSV is thought to offer
the patient greater autonomy over inspiratory flow, V

T
,

and inspiratory time4. In the PSV mode, a target pres-
sure is applied to the endotracheal tube, which augments
the innation pressure exerted by the inspiratory mus-
cles (Pmus) on the respiratory system. As the lungs in-
flate, inspiratory flow begins to decline because Paw
and Pmus are opposed by rising elastic recoil forces.
When inspiratory flow reaches a threshold value, the
machine turns to expiration. In most ventilators, the
pressure-time profile during PSV has a square wave
shape. It should be noted that those machines that take
longer to reach the preset pressure plateau provide less
inspiratory support.

Synchronized Intermittent Mandatory Ventilation

During SIMV, the operator (physician, respiratory
therapist) is allowed to set a limited number of volume-
preset breaths that are delivered every minute5. In ad-
dition, the patient is free to breathe spontaneously be-
tween machine breaths or to take breaths assisted with
PSV. Volume-preset breaths are actively triggered by
the patient (see below), that is, ventilator and respira-
tory muscle activities are "synchronised". IMV is an ac-
cepted weaning modality; even a small number of vol-
ume-preset IMV breaths per minute may make the
blood gas tensions look acceptable in patients who oth-
erwise meet criteria for respiratory failure. This even-
ience is likely to occur in patients with small spontane-
ous V

T
 (<3 ml/kg body weight), in those with sponta-

neous rates of 30 breaths per minute or more, and when
dyspnea and thoracoabdominal paradox indicate an in-
creased respiratory effort6.
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considerably more pressure than the set airway trigger
pressure before a machine breath is delivered10 (see also
below).

Sometimes it is possible to find, especially in older
ventilator models, delays of up 0.5 s between the onset
of inspiratory muscles and machine response11. Sensing
delays are common when the Paw is monitored in the
machine rather than near the patient-ventilator inter-
face. In this case, the ventilator tubing acts as a capaci-
tor, delaying the transmission of pressure from the in-
trathoracic airway to the pressure transducer. Additional
delays can be attributed to dynamic hyperinflation and
physical constraints on the opening and closing of de-
mand valves.

"Flow-by" is another algorithm for detecting patient
effort. During ventilation in the flow-by trigger mode,
a base flow of gas is being delivered to the patient dur-
ing the expiratory as well as the inspiratory phase of the
machine cycle9. Unless the patient makes an inspirato-
ry effort, gas bypasses the endotracheal tube and flows
through the expiratory machine port. In the absence of
patient effort, expiratory flow is equal to inspiratory base
flow. In the presence of an inspiratory effort, gas enters
the patient�s lungs. As a consequence, inspiratory and
expiratory base flow become different, fact that induce
the ventilator to switch phase. Flow triggering has been
shown to reduce the ventilatory workload upon the pa-
tients� inspiratory muscles compared to traditional pres-
sure-triggered systems. Moreover, application of flow
triggering in mechanically ventilated patients with
chronic obstructive pulmonary disease (COPD) requires
less effort to initiate inspiration and provide a positive
end-expiratory pressure level that is able to unload the
respiratory muscles by reducing PEEPi12. With flow trig-
gering higher minute ventilation is also obtained in
COPD patients during the weaning phase12.

PATIENT-VENTILATOR INTERACTION

During CMV, in the absence of any effective mus-
cle action, there is essentially no interaction between
patient and ventilator. On the other hand, during as-
sisted ventilation the respiratory system is simultane-
ously under the influence of two pumps, the patient�s
own (respiratory muscles) and the ventilator; so the

Mandatory Minute Ventilation

Mandatory minute ventilcition (MMV) represent a
backup ventilation for patients undergoing weaning tri-
als in the PSV mode7. The physician determines the
minimum amount of V

E
 that is to be maintained. When

V
E
 falls below this target, some ventilators increase pres-

sure support per breath, while others switch automati-
cally to volume-controlled assisted ventilation. Although
MMV is an appealing feature of newer ventilators, its
use has not been tested enough. As an example, no in-
dication exists about the minimum V

E
 to deliver. Simi-

larly to IMV with low backup rates, an inappropriately
low MMV setting may also determine acceptable val-
ues of arterial blood gases, but, at the same time, mask
respiratory pump failure.

SIMV and MMV differ from assist-control mode
(AIC) because in the latter all the patient�s inspiratory
efforts are mechanically assisted by delivered breaths
all characterised by either volume- or pressure-preset
mode, depending on the operator choice.

MACHINE�S TRIGGERING MODES

The mechanical ventilation can be either controlled
(controlled mechanicaI ventilation; CMV) or assisted.
The difference between the two is that with CMV
breaths are machine initiated, whereas with assisted
modalities, the ventilator is triggered by the patient�s
inspiratory efforts; in this case the machine inspiratory
cycle should coincide with patient�s inspiratory phase.
Occasionally, mechanicaI ventilation is considered as
�controlled� when spontaneous respiratory muscle ac-
tivity has been abolished by mechanical hyperventila-
tion8 or by drugs (e.g., sedation and neuromuscular
blockade).

Machine algorithms for detecting patient effort can
be based on the airway pressure signal9. Because the
inspiratory port of ventilators is closed during machine
expiration, any inspiratory effort causes a decrease in
Paw, provided that it starts near the respiratory system
relaxation volume (Vr). When Paw reaches a preset
threshold (usually set 1 to 2 cm H

2
O below the end-

expiratory pressure setting), the machine switches from
expiration to inspiration. In the presence of dynamic
hyperinflation, the inspiratory muscles must generate
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output, such that total applied pressure remains in ex-
cess of elastic recoil until the target volume is reached;
so there is no inherent coupling between the end of a
patient�s effort and the start of expiratory flow. During
pressure-assisted inspiration, the end of the inspiratory
effort is not always synonymous of the start of expirato-
ry flow; the predetermined Paw may be greater than
the elastic recoil reached during the period of neural
inspiration.

Second, the patient�s inspiratory muscle effort acts
on ventilator pressure output both before and after trig-
gering. Before triggering, in the assist mode, all venti-
lators require that the patient reduce Paw below the
positive end-expiratory pressure (PEEP) level before
assist begins. Usually the ventilator does not provide
any flow until Paw decreases below a certain level (pres-
sure triggering). In other cases, the ventilator allows air
to flow in response to the decrease in Paw. Triggering
occurs when flow from machine to patient exceeds a
set level (flow triggering). In all case, a finite level of
pressure or flow must be set to prevent false triggering.
Dynamic hyperinflation has significant effects on pa-
tient-ventilator interaction before triggering. In fact:

� In the absence of dynamic hyperinflation the elas-
tic recoil of the respiratory system is, by definition, equal
to zero at the beginning of inspiration. With pressure-
triggered devices, flow does not begin until Paw decreas-
es below the pressure-trigger leveI. In this case, Paw
before triggering is a direct reflection of a patient�s ef-
fort, regardless of the patient�s mechanical properties,
endotracheal tube size or ventilator characteristics. By
contrast, with flow-triggered devices, any inspiratory
effort beginning at Vr, at which elastic recoil is zero,
generates a reduction in alveolar pressure setting up a
gradient of flow. The point at which Paw is measured is
situated at an intermediate position between the alve-
oli and the ventilator. For a given pressure gradient
between alveoli and ventilator, the flow generated will
depend on the total resistance, the resistance of the pa-
tient�s airways of the endotracheal tube and the resist-
ance of the ventilators adequacy as a flow-demand sys-
tem. The flow generated before triggering is not a sim-
ple reflection of the intensity of a patient�s effort, but is
greatly affected by factors that vary from patient to pa-
tient (airway resistance, size of endotracheal tube) and

output of either pump can influence the output of the
other and there is a considerable interaction between
patient and ventilator. In the volume-preset mode, any
inspiratory muscle activity cannot change either the V

T

or the timing of the assisted breath, the patient�s effort
being spent to reduce the ventilator effort. By contrast,
in the pressure-preset mode, the inspiratory muscle ac-
tivity increases the alveolar to airway opening pressure
gradient, allowing increases in V

T
. The amount of this

increase will depend on respiratory mechanics of the
patient, and on the resistive properties of the endotra-
cheal tube and the respiratory circuit. The different in-
terplay between patient�s inspiratory effort and venti-
lator output during volume- and pressure-preset modes
can explain why non sedated patients usually prefer the
latter.

Patient-ventilator interaction is described by the
analysis of: i) the basic relationship between the patient-
generated pressure coupled with the machine-generat-
ed pressure and the inspiratory workload (basic mechan-
ical relation), ii) the effect of patient effort (Pmus) on
ventilator pressure output (Paw), and iii) the effect of
flow, volume and Paw on patient effort.

The basic mechanical relation is given by the equa-
tion of motion13:

Pmus + Paw = V x R + V x E + PEEPi
where V x R = Pres, V x E = Pel, and PEEPi =

intrinsic positive end-expiratory pressure. At any instant,
the forces applied to the respiratory system are the sum
of Pmus and Paw that equal the opposing forces relat-
ed to the resistive and elastic properties of the respira-
tory system. The pressure dissipated against resistance
(Pres) is a function of instantaneous rate of flow. Al-
though this resistive function is often considered as a
constant and identified by a single value (resistance),
representing the pressure required to generate a unit
of flow. The pressure dissipated against the elastic prop-
erties at any instant (Pel) is a function of how respira-
tory volume is far from the relaxation volume of the
respiratory system, and not only of the volume inhaled.
During spontaneous breathing (Paw = 0), the progres-
sive increase in elastic recoil during inspiration is the
result of the inspiratory action of muscles, at the end of
inspiratory effort, expiratory flow must begin. With vol-
ume-cycled assist, the ventilator adjusts its pressure
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the properties of the ventilator. It is clear that a given
flow threshold can be reached with different effort.

� In the presence of dynamic hyperinflation the
patient must first generate enough pressure to offset
the elastic recoil associated with dynamic hyperinfla-
tion (DH) before Paw can decrease or flow is generat-
ed. The DH may be stable or variable. Stable DH is
when the ventilator inflation cycle does not extend much
beyond the patient�s inspiratory effort. Here much of
the patient�s expiratory phase is available for expira-
tion and, even though lung volume may not reach pas-
sive FRC before the next inspiration, every inspiratory
effort triggers a machine cycle and begins at the same
lung volume. Variable DH develops when, following a
triggered cycle, the next inspiratory effort occurs at the
time when elastic recoil is still too high to allow trigger-
ing. The lack of triggering because of substantial DH in
one breath allows more complete emptying in prepara-
tion for the next breath, two or three unsuccessful ef-
forts take place before triggering occurs. This results in
a variable relation between patient�s inspiratory efforts
and machine cycles.

After triggering, with volume-cycled methods of
support, the ventilator delivers a predetermined pat-
tern of V and V. The required pressure is provided partly
by the patient and partly by the ventilator. Machine-
generated pressure bears an inverse relation to patient-
generated pressure. The more the patient pulls the less
the machine pushes. In a perfect volume-cycled venti-
lator, the relation has a slope of -1: for every 1 cm H

2
O

of pressure generated by the patient, the machine de-
creases its pressure output by 1 cm H

2
O. With PSV,

Paw is a predetermined function of time; changing ef-
fort, the patient can alter total applied pressure and
influence the time course of flow and volume. With
proportional assist ventilation (PAV), the relation be-
tween patient effort and Paw is positive; the more the
patient pulls the more the machine pushes, an increase
in patient effort causes an increase in total applied pres-
sure and hence in flow and volume.

Third, with assisted methods of support, changes in
the degree of assist will alter minute ventilation, flow,
tidal volume, or airway pressure; these may have im-
portant consequences on the breathing pattern and in-
tensity of patient effort. These kinds of interactions are

mediated by:
� Mechanical feedback. A greater inspiratory flow

or V
T
 will result in a smaller Pmus than would other-

wise occur at the same level of muscle activation. This
is due to the intrinssic properties of respiratory mus-
cles (force-velocity and force-length relationships) as
well as to geometric factors. However, the importance
of this interaction seems very small, in that the flow rates
and tidal volumes generated during mechanical venti-
lation are small relative to the physiological range of
these variables.

� Chemical feedback. Changes in rate or intensity
of patient effort or level of assist may alter the level of
alveolar ventilation and hence blood gas tension. Chem-
oreceptors activity is thus modulated by changes in PO

2

and PCO
2
, fact that may affect the rate and depth of

respiratory efforts. Peripheral chemoreceptors, mainly
located at the bifurcation of the common carotid arter-
ies, sense arterial O

2
. The CO

2
 tension is sensed both

by the peripheral chemoreceptors and by central recep-
tors located in the brain. Changes in PO

2
 and PCO

2
 af-

fect both respiratory rate and intensity of effort within
each breath. The effect of chemical feedback is such
that ventilation would increase when blood gas tensions
deteriorate and vice versa, the magnitude of this inter-
action depending on the ventilator mode. As a matter
of fact, chemical feedback increases its effects pro-
gressively from totally controlled ventilation (CMV) to
assist with volume-cycled ventilation (AMV) and, final-
ly, to pressure-assisted ventilatory support (PSV and
PAV) (i.e. proportionally to the degree of freedom al-
lowed to the patient�s respiratory controller during
mechanical ventilation). With CMV, an increase in
PaCO

2
 as a result of an increase in metabolic rate can-

not elicit any ventilatory response; the ventilator nei-
ther increases its rate nor its tidal volume in response
to increases in patient�s respiratory rate or intensity of
inspiratory effort. As a result PaCO

2
 would rise until

the amount of CO
2
 removed by the lung matches the

new level of CO
2
 production at the same level of venti-

lation. With A/C mode, the ventilator responds to only
the rate component of the chemical response, without
increase in tidal volume. In theory, with pressure-as-
sisted ventilatory support the ventilator is not only re-
sponsive to patient rate, but the tidal volume obtained
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also varies with intensity of patient effort.
Respiratory stimuli increase ventilation usually

through a combination of an increase in rate and in tid-
al volume. How the response is partitioned is of con-
siderable relevance to the interaction between patient
and ventilator with synchronised methods of ventilato-
ry support. Thus, assume that a respiratory stimulant
exerts its influence strictly through increasing intensity
of inspiratory effort with no rate effects. In the sponta-
neously breathing subject, the response will be mani-
fested as an increase in V

T
. In a patient on AMV, there

would be no increase in ventilation, and distress may
result, since the increase in V

T
 demand is not met. With

pressure-assisted methods, the increased inspiratory
effort will elicit an increase in V

T
, thereby satisfying,

partly or completely, the increase in V
T
 demand. When

the response is primarily exerted on rate, all methods
of synchronised support will be able to respond.

� Reflex feedback. Respiratory rate and the intensi-
ty of respiratory muscle activation are influenced by a
lot of reflexes originating in the respiratory tract, and
in the chest wall14-16. Since these reflexes are primarily
responsive to volume and flow, they can profoundly in-
fluence the pattern and level of ventilation during pres-
sure-assist modalities (PSV and PAV), in which the rate
of breathing and tidal volume are responsive to frequen-
cy and intensity of patient effort. Tidal, as well as static
changes in lung volume have important and complex
effects on rate and depth of breathing efforts; these
responses are mediated by vagal and chest wall recep-
tors. Changes in tidal volume elicit reciprocal changes
in the duration of inspiratory activity (T

i
). As tidal vol-

ume is decreased, through an increase in mechanical
load17 or in ventilator gain18, inspiratory duration increas-
es and inspiratory activity progresses to a higher level,
and vice versa. This reflex acts to limit changes in V

T

due to changes in pressure-assisted ventilation. In fact,
in response to increases in mechanical assistance, V

T

increases would be limited by feedback reflexes ham-
pering peak pressure and T

I
 obviously, reductions in

pressure assistance would lead to opposite results.
When lung emptying is delayed during expiration,

as by increasing expiratory resistance, expiratory dura-
tion is prolonged, and there is usually recruitment of
expiratory muscles19-21. These responses promote more

complete emptying in the face of high resistance, there-
by reducing the magnitude of dynamic hyperinflation.
Continuous elevation of lung volume by addition of
PEEP or with deliberate inflations, elicits responses sim-
ilar to those of delayed emptying22,23.

� Behavioral feedback. Awake humans can intention-
ally modify their breathing pattern virtually in whatev-
er direction. Usually, behavioural responses are aimed
to reduce discomfort related to mechanical ventilation.
As an example, patients learn quickly how to limit ex-
cessive V

T
 during PSV by stopping their inspiratory ef-

fort just after triggering occurs, and/or by activating
expiratory muscles to cycle the ventilator from inspira-
tion to expiration. This response to PSV may explain the
extreme discomfort experienced by patients when they
are switched from PSV to A/C volume-preset modes in
which patient�s control on ventilation is reduced or ab-
sent. Changes in volume, flow, and airway pressure are
very readily perceived in awake subjects24-26.

THERAPEUTIC END POINTS IN COMMON RESPIRATO-
RY FAILURE SYNDROMES

Many diseases of the cardiopulmonary system can
cause respiratory failure. It may be useful to group them
into those that cause lung failure and those that cause
ventilatory pump failure. The characteristic of lung fail-
ure is hypoxemia, which is usually the result of severe
ventilation-perfusion mismatch. The characteristic of
ventilatory pump failure is hypercapnia. Ventilatory
pump failure may complicate disorders of the central
nervous system, of the peripheral nerves and of the res-
piratory muscles. It may also accompany diseases of
the lungs, such as emphysema, once the ventilatory
pump fails to compensate for inefficiencies in pulmo-
nary CO

2
 elimination. Two classic examples of hypoxic

and hypercapnic ventilatory failure that require funda-
mentally different approaches to mechanical ventilation
are the adult respiratory distress syndrome (ARDS) and
chronic airflow obstruction. The therapeutic aim in
ARDS is to increase lung volume in an attempt to re-
duce shunt by re-expanding collapsed and flooded al-
veolar units. In contrast, the therapeutic aim in a pa-
tients with hypercapnic ventilatory failure from exacer-
bation of airways obstruction is to reduce dynamic hy-



174 ÐÍÅÕÌÙÍ Ôåý÷ïò 3ï, Ôüìïò 12ïò, ÓåðôÝìâñéïò - ÄåêÝìâñéïò 1999

perinflation and to protect the respiratory muscles from
overuse.

LUNG FAILURE: HYPOXIC RESPIRATORY FAILURE

Acute lung injury often complicates systemic illness-
es such as sepsis27, and is characterised by a dramatic
impairment of pulmonary gas exchange. The general
management aim in these disorders is to increase sys-
temic oxygen delivery to cope with metabolic demands.
Cardiovascular and ventilatory support are usually re-
quired to achieve this aim28.

Ventilatory support is often difficult because exceed-
ingly high ventilatory requirements covered by mechan-
ical ventilation expose patients at risk for barotrauma
and cardiovascular collapse. Moreover, extremely rap-
id and shallow breathing is usually adopted by these
patients, such that ventilator settings rarely can be
matched, configuring a situation of severe patient-ven-
tilator uncoupling. All of these conditions often require
heavy sedation and neuromuscular blockade. Enriched
O

2
 inspiratory mixtures, manipulation of end-expirato-

ry lung volume, and limitation of V
T
 are the corner-

stones of the ventilatory approach of ARDS patients,
even if both can have important side effects, in the
former represented by oxygen toxicity29, and in the lat-
ter by barotrauma30-32.

Fractional inspired oxygen concentration

FIO
2
 as high as 1.0 in the first few hours of mechan-

ical ventilation are often required to maintain adequate
oxygenation, exposing patients to potential oxygen tox-
icity. However, the latter remains poorly defined, with
exception of patients who have received bleomycin or
amiodarone, drugs known to increase lungs suscepti-
bility to oxygen radical-mediated injury33.

Manipulating end-expiratory lung volume

Non uniform lung injury is in large part responsible
for ventilation-perfusion (V/Q) mismatch and shunt.
The ventilatory management is therefore be directed
toward re-establishing ventilation of collapsed and
flooded lung regions34,35. This is obtained by increasing
the distending pressure (transpulmonary pressure, PL)
of these regions. There are two ways of achieving this

result: raise lung volume by application of extrinsic pos-
itive end-expiratory pressure (PEEP) or increase lung
volume dynamically. Since it is not uncommon for pa-
tients with acute lung injury to have a respiratory rate
greater than 30 per minute, a component of dynamic
hyperinflation is often present in sedated and mechan-
ically ventilated ARDS patients36. Sedation and neu-
romuscular blockade usually delivered to patients add
to PEEP therapy, as they abolish expiratory muscle ac-
tivity. Titration of PEEP can be performed by analysis
of the shape and the hysteresis area of PL-volume
loops37-40. PEEP therapy is instituted to prevent dere-
cruitment of alveoli during lung deflation and thereby
reduce pulmonary shunt and V/Q mismatch35,41-43. The
PEEP prevents the collapse (de-recruitment) of alveoli
during lung deflation, reducing shear stresses and lung
damage. It is unclear whether PEEP or dynamic hyper-
inflation is more effective in recruiting and preventing
the collapse of edematous lung regions.

Setting tidal volume

In patients with lung injury, whose inspiratory ca-
pacity and total lung capacity (TLC) are substantially
reduced and whose end-expiratory volume has been
raised with PEEP, a V

T
 of at least 10 ml/kg can have

adverse effects on lung structure and function30-32,42.
Barotrauma results from overdistension of lung units,
not from excess pressure within the airways. Assuming
that inflating the lungs to volumes above TLC is un-
safe, it has become common practice to reduce V

T
 to

no more than 7 ml/kg in the management of ARDS40.
In patients with the most severe impairment in gas

exchange, it is often useful to set V
T
 as a dependent

variable, resulting from end-expired and end-inspired
lung volume settings. As already pointed out, adjust-
ments in end-expired lung volume are guided by con-
cerns for oxygenation, while tidal volume and rate are
set to influence alveolar ventilation and body CO

2
 stores.

Following this approach, the machine V
T
 is determined

by the difference between the largest volume to which
the lung can safely be inflated and the smallest volume
that, at the same time, keeps alveolar units from col-
lapsing and results in an acceptable PaO

2
. Up to now,

the definition of a safe end-inspiratory lung volume is
arbitrary. Based on animal studies30,31, it seems reason-
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able not to exceed TLC, which in normal lungs corre-
sponds to an alveolar pressure between 30 and 35 cm
H

2
O and a PL of 25 cm H

2
O44. Peak alveolar pressure

can be approximated from Pao after occlusion of the
endotracheal tube at end inflation (hold or plateau pres-
sure).

Respiratory rate

Respiratory rate (RR) setting follows V
T
 and end-

expiratory volume adjustments. Factors to be taken into
account are: i) the patient�s respiratory rate, ii) the pa-
tient�s ventilatory requirement, and iii) the impact of
the rate setting on breath timing. Rapid shallow breath-
ing is a common feature of patients with hypoxic respi-
ratory failure, such that they require rate settings over
20 breaths per minute. In the awake, non sedated pa-
tients, ventilator rates lower than this would be poorly
tolerated because neurohumoral feedback from lung
edema and inflammation induces rapid shallow breath-
ing independent of chemoreceptive and mechanorecep-
tive effects on respiratory centres. Furthermore, in the
presence of a severe gas exchange impairment, low rates
and minute volumes would cause CO

2
 retention, add-

ing its own effects on respiratory rate and drive. Final-
ly, in A/C modes of ventilation, discrepancies between
patient and ventilator respiratory rates would produce
either extreme discomfort in control mode, or breath-
ing patterns with inverse inspiratory to expiratory tim-
ming ratios in assisted modes. For these reasons, the
machine rate should always be set close to the patient�s
actual respiratory rate. If the actual rate is so high that
effective ventilation cannot be achieved, then the pa-
tient needs additional sedation and possibly neuromus-
cular blockade.

I:E ratio

A long T
I
, a high T

I
/T

TOT
 and a low mean inspiratory

flow all promote ventilation with an inverse I:E ratio.
The beneficial effects of increasing I:E beyond 1:1 on
pulmonary gas exchange have proven marginal in
ARDS, provided V

T
 and end-expiratory volumes are

held constant45. All ventilators provide the option of
maintaining lung volume at end-inspiration for a pre-
defined time. This time, also referred to as the end-
inflation hold time or inspiratory pause time, is usually

expressed as a percentage of the total cycle time
(%T

TOT
). Long inspiratory time favours the recruitment

of previously collapsed or flooded alveoli. Although al-
veolar recruitment could represent a desired therapeu-
tic end point in the treatment of patients with edema-
tous lungs, it has to be considered that the use of high
volumes (and pressures) for some time may damage
relatively normal units and may have adverse hemody-
namic effects.

Inspiratory flow

Most ventilators require that mean inspiratory flow
and its profile be specified. Increasing flow will always
raise peak Pao, but this does not represent a big prob-
lem if most of the added pressure is dissipated across
the endotracheal tube. Even if inspiratory flow is one
of the factors that determine the regional distribution
of inspired gas46, effects of flow on pulmonary gas ex-
change not related to changes in lung volume are some-
how unpredictable, thus general guidelines are of little
utility. Much more important are the effects induced
by combined changes of flow, volume, and time settings
on functional residual capacity and the degree of dy-
namic hyperinflation34,47,48.

Minute ventilation

Minute ventilation is strictly related to PaCO
2
 lev-

els. In patients with acute lung injury, normocapnia can
very often be achieved only with high lung inflation
volumes and pressures, because they are usually hyper-
metabolic (high V

.
CO

2
) and in addition suffer from se-

vere V/Q mismatch (high V
D
/V

T
). For these reasons it

is not unusual to find patients with acute lung injury
whose minute volume requirements exceed 20 liters per
minute. The necessity to maintain an acceptable acid-
base status opposes to the necessity to avoid the pro-
found consequences of overdistension injury on lung
function and on the morbidity and mortality from
ARDS49. Having in mind the issue of therapeutic prior-
ities, recent data suggest that the prevention of baro-
trauma precedes the goal to normalise CO

2
 tensions and

acid-base status. The corresponding ventilation strate-
gy has been termed "permissive hypercapnia"50. Permis-
sive hypercapnia means that the physician accepts a
PaCO

2
 outside the expected or "normal" range in order
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to minimise the potential for mechanical ventilation-
induced barotrauma. Because such a ventilation strate-
gy opposes against the limits set by the patient�s chem-
ical feedback (see above), permissive hypercapnia usu-
ally requires heavy sedation and paralysis of the patient.

VENTILATORY PUMP FAILURE: OBSTRUCTIVE LUNG
DISEASES

In patients with obstructive pulmonary diseases the
capacity for generating expiratory flow is reduced. When
obstruction is severe enough to cause ventilatory fail-
ure, dynamic airway collapse is virtually always present
during the expiratory phase of the ventilator cycle10,51.
These patients very often develop dynamic hyperinfla-
tion, which can have adversely effects on circulation52,
may increase the risk of barotrauma48,53,54 and can place
the diaphragm and inspiratory muscles at a mechanical
disadvantage55. The primary therapeutic aim of mechan-
ical ventilation in obstructive lung disease is to mini-
mise the thoracic volume about which the lungs are
ventilated. Patients with chronic obstruction from em-
physema or chronic bronchitis (unless they are fighting
the ventilator) are usually easy to ventilate and may sim-
ply need respiratory muscle rest and a resetting of CO

2

response thresholds to more normal values. These sec-
ondary therapeutic objectives are highly controversial.
In contrast, patients with acute asthma (or status asth-
maticus) often fight the ventilator and therefore often
require sedation, neuromuscular blockade, and venti-
lation with permissive hypercapnia50,54. Steroids and
paralytic agents in such patients may cause muscular
damage, and may require prolonged mechanical venti-
lation for weakness long after lung mechanics normal-
ise56.

Minimizing dynamic hyperinflation

Dynamic hyperinflation is associated with an in-
crease in alveolar pressure at end expiration. This pres-
sure, also called intrinsic positive end expiratory pres-
sure (PEEPi), auto-PEEP, or inadvertent PEEP, reflects
the elastic recoil of the respiratory system at end expi-
ration plus any pressure generated by respiratory mus-
cles10,52. In the absence of muscle activity, the degree of
dynamic hyperinflation can be inferred from the en-

dexpiratory airway occlusion pressure (PEEPi), and the
elastance of the relaxed respiratory system (Ers):

Vee - Vr = Ers/PEEPi
where Vee = volume of lungs at end expiration.

Alternatively, it can be also measured directly by allow-
ing the patient freely exhale through a pneumotachom-
eter connected to an open expiratory line till Vr is
reached. This latter maneuver can require till to 30-45
seconds.

Ventilator adjustments designed to minimise dynam-
ic hyperinflation should be aimed to lower mean expir-
atory flow (V

T
/T

E
). In a paralysed asthmatic patient, V

T

can be reduced to as little as about 5 ml/kg, while T
E
 is

prolonged through increases in mean inspiratory flow
(1 to 1.5 L/s), adjustments in the I:E (1:4 or 1:5), and
reductions in machine backup rate (=10 breaths per
minute). This strategy results in a significant reduction
of V

E
 and alveolar ventilation, thus producing hyper-

capnia. However, even acidemia to pH values of about
7.20 is usually well tolerated in paralyzed subjects57. High
inspiratory flow settings, which are required to prolong
T

E
, can increase peak Paw and may raise concerns about

barotrauma. It must be emphasised, however, that much
of this added "resistive pressure" is dissipated along the
endotracheal tube and proximal airways and that on
balance, increasing the rate of lung inflation seems less
damaging than ventilating the lungs near TLC54.

Permissive hypercapnia and neuromuscular block-
ade are rarely required in patients with ventilatory fail-
ure from exacerbations of chronic obstructive lung dis-
eases. Nevertheless, many patients have high respirato-
ry rates, making it difficult to prolong T

E
 in order to

allow them to breathe near Vr51. Because in the non
paralysed subject hypercapnia sets limits to the reduc-
tion in V

T
, attempts must be made to reduce the pa-

tient�s respiratory rate. Sometimes the only way to min-
imise hyperinflation avoiding the use of paralysing
agents is the judicious use of sedatives to decrease in-
spiratory drive to the point at which inspiratory efforts
fail to initiate a machine breath.

Use of continuous positive airway pressure

The use of positive end-expiratory pressure (PEEP)
during mechanical ventilation and of continuous posi-
tive airway pressure (CPAP) during spontaneous breath-
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ing (e.g. weaning) for the treatment of acute respirato-
ry failure (ARF) represents a widely accepted proce-
dure in the Intensive Care Unit (ICU). Benefits of this
treatment relate to the improved gas exchange and lung
mechanics consequent to the recruitment of previously
unventilated, perfused, areas (see above). On the other
hand, CPAP/PEEP may be responsible for some detri-
mentaI effects on respiratory mechanics such as alveo-
lar overdistension, decreased compliance and eventu-
ally pneumothorax (SB), as well as on hemodynamics,
since it may reduce venous return and impair the cardi-
ac function58-61.

Because the effects of CPAP and PEEP depend on
lung distension, their use has been traditionally adversed
for the treatment of acute respiratory failure in patients
with chronic obstructive pulmonary disease (COPD).
The rationale of this choice lies on the fact that pulmo-
nary hyperinflation is common in those patients. In this
condition, it has been speculated that PEEP/CPAP
might: i) worsen the impaired function of the inspira-
tory muscles by further reducing their operational length
because of the increase in lung and chest volume, ii) be
responsible of barotrauma, and iii) determine hemody-
namic compromise. Furthermore, advantages would be
modest, as hypoxia is usually reversed with low concen-
trations of oxygen in patients with COPD, even during
acute exacerbation. However, in contrast to the above
consolidated point of view, there is increasing evidence
that PEEP during assisted ventilation62, and CPAP dur-
ing spontaneous breathing63 are of benefit in patients
with acute exacerbation of COPD. During controlled
mechanical ventilation, conflicting results have been
obtained. Tuxen64 reported, in paralyzed patients with
asthma, an increase in lung volume with PEEP, associ-
ated with hypotension and evidence of reduced oxygen
delivery. At variance, Ranieri and colleagues65 found
that the adverse effects of PEEP on hemodynamics and
lung volume were detectable only with PEEP exceed-
ing 80% of the initial PEEPi. Similar results were ob-
tained also by Rossi et al.66 Dynamic pulmonary hyper-
inflation due to expiratory flow limitation, a common
feature in this kind of patients, can explain the appar-
ent contrast between older and newer positions. In nor-
mal subjects, lung volume at the end of a tidal expira-
tion (EELV) represents the relaxation volume (Vr) of

the respiratory system67. In contrast, in patients with
airflow limitation, the end-expiratory lung volume may
be well above Vr, because the rate of lung emptying is
decreased, and expiration is curtailed by the start of the
next inspiration before full decompression of the lung
to the static relaxation volume of the respiratory sys-
tem. Under these circumstances, i.e. dynamic pulmo-
nary hyperinflation and passive expiration, some elas-
tic recoil is still present at end-expiration and positive
end-expiratory pressure (PEEPi) can be recorded by
closing airways at the end of a relaxed exhalation.

PEEPi strongly challenges inspiratory muscles since
it acts as an "inspiratory threshold load" which has to be
offset before a negative pressure in the central airway
and hence tidal volume can be generated68. This extra-
burden imposed on inspiratory muscles can be very high.
When PEEPi is due to flow limitation69, expiratory flow
does not depend on the gradient between alveolar pres-
sure and atmosphere, but it is determined by the criti-
cal transmural pressure at the point in which airways
collapse. In this condition the application of an exter-
nal positive pressure at the airway opening (CPAP/
PEEP) does not affect alveolar pressure, and hence lung
volume, until a critical value, somewhat lower than in-
trinsic PEEP is exceeded63,69,70. This particular feature
allows CPAP to work during inspiration, in which the
addition of a positive pressure downstream the site of
critical closure counterbalances the threshold load (i.e.
PEEPi), thus reducing the inspiratory effort, without
adverse effects linked to overinflation during expira-
tion that express themselves only if the critical pressure
is approached69,70. These mechanisms have been vali-
dated in intubated patients with COPD during wean-
ing63,71. CPAP was demonstrated to be effective in re-
ducing inspiratory effort without increasing the end-
expiratory lung volume untill a criticaI value of positive
pressure was exceeded. More interestingly, CPAP set
at 80%-90% the level of PEEPi during spontaneous
breathing was demonstrated to significantly reduce the
inspiratory effort without increasing EELV in non-in-
tubated patients with acute exacerbations of COPD72,
and in ventilator-dependent, tracheostomized COPD
patients73.

However, some constraints suggest not to apply
CPAP indiscriminately. First, intrinsic PEEP can be
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present also in the absence of flow limitation36,69,74. For
example, if severe airflow obstruction is associated to
high respiratory rate, the expiratory time can be too
short to allow the respiratory system to reach its relax-
ation volume. In this condition, expiratory flow is driv-
en throughout expiration by the difference in pressure
between the alveoli and the airway opening52. It follows
that the expiratory flow (in absence of actively contract-
ing expiratory muscles) decreases, and end-expiratory
lung volume increases when any level of positive pres-
sure is applied69, thus enlarging the risk of volume-re-
lated adverse elfects. Display of the volume-flow (VF)
relationship during a relaxed expiration provides a sim-
ple, though qualitative, tool to assess flow limitation75,
thus helping physicians to decide whether CPAP can
be safely and usefully applied.

Second, the level of intrinsic PEEP can vary greatly
among flow limited patients63,69,75-77. With this respect,
standard levels of CPAP, for example 5-10 cmH

2
O, seem

inappropriate, since they could be well above or below
actual PEEPi. High levels of CPAP are not warranted;
on the other hand, excessively low levels of CPAP re-
duce PEEPi only marginally and, hence, are of limited
or no benefit at all. Therefore, the measurement of
PEEPi on an individual basis helps to define the level
of CPAP or PEEP (as above mentioned sligthly below
PEEPi) required to optimize the benefits and to mini-
mise the adverse effects65,72. The technique employed
to measure PEEPi during spontaneous breathing and
assisted ventilation in patients, who are often dyspneic
and badly tolerate manipulations, may be considered
by someone quite invasive, since it requires the posi-
tioning of esophageal and gastric balloon-tipped cathe-
ters72,76. Alternatively, inductive plethysmography has
been recently introduced to monitor the changes in
EELV consequent to the application of positive airway
pressure in dynamically hyperinflated patients78,79. This
approach, being non-invasive, has the advantage that
can be repeated very frequently, allowing a fine adjust-
ment of therapy in unstable patients.

Third, it must be clearly stated that CPAP, as well
as PEEP, are supporting treatments, and that they are
ineffective on the accompanying hyperinflation, which,
per se, has detrimental effects on the inspiratory mus-
cles. At high lung volume inspiratory muscle function

is greatly impaired, since operational length of the in-
spiratory muscles is shifted to the left of the force-length
relationship (i.e. muscle fibers are shorter than the "op-
timal" length) determining less force per unit of con-
traction. Moreover, geometric factors (decreased ap-
positional area) reduce the effectiveness of shortening80.
Thus, other therapeutic measures (i.e. bronchodilator
and anti-inflammatory drugs, drainage of secretions etc.)
must be associated to reduce PEEPi, as well as dynam-
ic hyperinflation.
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Ç åðßäñáóç ôçò äïêéìáóßáò ðñïêëÞóåùò
ìå éóôáìßíç óôá åðßðåäá ôïõ ìáãíçóßïõ óôïí ïñü
êáé ôá åñõèñïêýôôáñá
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ÐÅÑÉËÇØÇ: ¸÷åé äåé÷èåß üôé ç ÷ïñÞãçóç Ìáãíçóßïõ (Mg) óå
åéóðíåüìåíç Þ åíäïöëÝâéá ìïñöÞ ðñïêáëåß ëýóç ôïõ âñïã÷üóðá-
óìïõ óå áóèìáôéêïýò áóèåíåßò, ç äå ÷ïñÞãçóç åéóðíåüìåíïõ Mg
ðñïêáëåß ìåßùóç ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò- üðùò
áõôÞ åêôéìÜôáé ìå ôçí PD

20
-êáôÜ ôç äïêéìáóßá ðñïêëÞóåùò ìå

éóôáìßíç. ÌåëåôÞóáìå ôçí åðßäñáóç ôçò äïêéìáóßáò ðñïêëÞóåùò
ìå éóôáìßíç óôï åîùêõôôÜñéï (ïñüò) êáé åíäïêõôôÜñéï (åñõèñï-
êýôôáñá) Mg, êáèþò êáé ôçí ðéèáíÞ óõó÷Ýôéóç ìåôáîý âñïã÷é-
êÞò õðåñáíôéäñáóôéêüôçôáò êáé ôùí åðéðÝäùí ôïõ åíäïêõôôÜñéïõ
êáé åîùêõôôÜñéïõ Mg. ÅîÞíôá äýï íåáñïß åíÞëéêåò (çëéêßá: 22±0.4
Ýôç, FEV

1
: 93%±1% áíáì.) õðïâëÞèçêáí óå äïêéìáóßá ðñïêëÞ-

óåùò ìå éóôáìßíç. Áðü áõôïýò, 42 Þôáí ãíùóôïß áóèìáôéêïß (çëé-
êßá: 21±0.3 Ýôç, FEV

1
: 91±2% áíáì., 10 óå áãùãÞ ìå åéóðíåüìå-

íá óôåñïåéäÞ), êáé 20 õãéåßò åèåëïíôÝò (çëéêßá: 23±0.8 Ýôç, FEV
1
:

97.5±2% áíáì.). Óå üëïõò ìåôñÞèçêå ôï Mg ïñïý êáé åñõèñþí
ðñï êáé áìÝóùò ìåôÜ ôç äïêéìáóßá ðñïêëÞóåùò êáé ç óõãêÝíôñù-
óç ôçò éóôáìßíçò ðïõ ðñïêÜëåóå ðôþóç ôçò FEV

1
 êáôÜ 20%

(PD
20

). Ôá áðïôåëÝóìáôá Ýäåéîáí üôé ôï Mg åñõèñþí ðáñïõóßáóå
óôáôéóôéêÜ óçìáíôéêÞ ðôþóç ìåôÜ ôç äïêéìáóßá ðñïêëÞóåùò
(áðü 5.16±0.7 mg/dl óå 4.99±0.07 mg/dl, p<0.0001) åíþ ôï Mg
ôïõ ïñïý ðáñÝìåíå óôáèåñü (ðñï: 2.06±0.02 mg/dl, ìåôÜ:
2.08±0.02 mg/dl). Äåí ðáñáôçñÞèçêå óôáôéóôéêÜ óçìáíôéêÞ óõ-
ó÷Ýôéóç ìåôáîý ôçò PD

20
 êáé ôçò åðß ôïéò åêáôü ðôþóçò ôïõ Mg

ôùí åñõèñþí êáèþò êáé ôçò áñ÷éêÞò ôéìÞò ôïõ Mg óôïí ïñü êáé
ôá åñõèñÜ. ÓõìðåñáóìáôéêÜ ç äïêéìáóßá ðñïêëÞóåùò ìå éóôáìß-
íç ìÝóù ôoõ âñïã÷ïóðÜóìïõ ðïõ ðñïêáëåß, áí êáé äå öáßíåôáé íá
ìåôáâÜëëåé ôï Mg ôïõ ïñïý, ðñïêáëåß óôáôéóôéêÜ óçìáíôéêÞ ðôþ-
óç ôïõ åíäïêõôôÜñéïõ Mg, üðùò áõôü ìåôñÞèçêå óôá åñõèñïêýô-
ôáñá, ç ïðïßá åßíáé áíåîÜñôçôç ôçò ìåôñïýìåíçò âñïã÷éêÞò õðå-
ñáíôéäñáóôéêüôçôáò (PD

20
). Ðíåýìùí 1999, 12 (3): 182-188

ËÝîåéò êëåéäéÜ: ìáãíÞóéï, âñïã÷éêü Üóèìá, âñïã-
÷éêÞ õðåñáíôéäñáóôéêüôçôá.

Ç åñãáóßá ðáñåëÞöèç óôéò 10/3/99 êáé åãêñßèç-
êå ðñïò äçìïóßåõóç óôéò 3/12/99.
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ÅÉÓÁÃÙÃÇ

Ôï ìáãíÞóéï (Mg), ôï äåýôåñï óå ðïóüôçôá åíäï-
êõôôÜñéï êáôéüí ìåôÜ ôï áóâÝóôéï1, Ý÷åé äåé÷èåß üôé ðñï-
êáëåß in vitro ÷Üëáóç ôùí ëåßùí ìõúêþí éíþí ôùí âñüã-
÷ùí2. Ç ðñþôç ðåñéãñáöÞ ôçò âñïã÷ïäéáóôáëôéêÞò äñÜ-
óçò ôïõ Mg Ýãéíå ôï 1936 áðü ôïõò Rossello êáé Pla3.
Áðü ôüôå ðïëëÝò åñãáóßåò Ý÷ïõí êáôáäåßîåé ôï óçìá-
íôéêü ñüëï ôçò ÷ïñÞãçóçò Mg, óå åéóðíåüìåíç Þ åíäï-
öëÝâéá ìïñöÞ, óôç ìåßùóç ôïõ âñïã÷üóðáóìïõ êáé ôç
âåëôßùóç ôçò áíáðíåõóôéêÞò ëåéôïõñãßáò óå áóèåíåßò ìå
êñßóç âñïã÷éêïý Üóèìáôïò4-8.Ðáñüìïéá áðïôåëÝóìáôá
Ý÷ïõí ðáñáôçñçèåß ìåôÜ áðü åíäïöëÝâéá ÷ïñÞãçóç Mg
óå áóèåíåßò ìå âñïã÷éêü Üóèìá óå ýöåóç9. ¸÷åé äåé-
÷èåß åðßóçò üôé ÷ïñÞãçóç åéóðíåüìåíïõ Mg ðñïêáëåß
ìåßùóç ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò- üðùò
áõôÞ åêôéìÜôáé ìå ôçí PD

20
- ìåôÜ áðü åéóðíïÞ éóôáìß-

íçò Þ ìåôá÷ïëßíçò10,11. Óå áóèåíåßò ìå âñïã÷éêü Üóèìá
ôá åðßðåäá ôïõ Mg óôïí ïñü êáé ôá åñõèñïêýôôáñá äå
öáßíåôáé íá ðáñïõóéÜæïõí áðüêëéóç áðü ôéò öõóéïëï-
ãéêÝò ôéìÝò óôá ìåóïäéáóôÞìáôá ôùí ðáñïîõóìþí12.

Ï óêïðüò ôçò ðáñïýóáò ìåëÝôçò Þôáí íá åêôéìÞóåé
ôçí åðßäñáóç ôçò äïêéìáóßáò ðñïêëÞóåùò ìå éóôáìßíç
óôï åíäïêõôôÜñéï (åñõèñïêýôôáñá) êáé åîùêõôôÜñéï
(ïñüò) Mg, êáèþò êáé ôçí ðéèáíÞ óõó÷Ýôéóç ìåôáîý ôçò
âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò (üðùò áõôÞ åêôéìÜ-
ôáé ìå ôçí PD

20
) êáé ôùí åðéðÝäùí ôïõ Mg óôïí ïñü êáé

ôá åñõèñïêýôôáñá.

ÕËÉÊÏ ÊÁÉ ÌÅÈÏÄÏÉ

ÅðéëïãÞ áóèåíþí: ÅîÞíôá äýï íåáñïß åíÞëéêåò
(çëéêßá: 22±0.4 Ýôç) ðïõ åðéóêÝöôçêáí ôá ÅîùôåñéêÜ
Éáôñåßá ÐíåõìïíïëïãéêÞò ÊëéíéêÞò ôïõ 401 ÃÓÍÁ
êáôÜ ôï äéÜóôçìá Éïõíßïõ-Äåêåìâñßïõ 1998 åðéëÝ÷èç-
êáí ôõ÷áßá ãéá íá óõììåôÜó÷ïõí óôçí Ýñåõíá. Áðü áõ-
ôïýò 42 Þôáí ãíùóôïß áóèìáôéêïß óýìöùíá ìå ôá êñé-
ôÞñéá ôçò ÁìåñéêáíéêÞò ÈùñáêéêÞò Åôáéñåßáò (ATS)13.
Ïé 10 åëÜìâáíáí áãùãÞ ìå åéóðíåüìåíá óôåñïåéäÞ êáé
â

2
-äéåãÝñôç âñá÷åßáò Þ ìáêñÜò äñÜóçò, åíþ ïé õðü-

ëïéðïé 32 åëÜìâáíáí ìüíï â
2
-äéåãÝñôç êáô�åðßêëçóç

óôï ÷ñïíéêü äéÜóôçìá ðïõ äéåîÞ÷èç ç ìåëÝôç. Ïé õðü-
ëïéðïé 20 Þôáí õãéåßò åèåëïíôÝò, ìç êáðíéóôÝò, ìå áñ-
íçôéêü éóôïñéêü áôïðßáò. ÊáôÜ ôçí çìÝñá ôçò åîåôÜ-
óåùò üëïé ïé áóèåíåßò Þôáí óå óôáèåñÞ êëéíéêÞ êáôÜ-
óôáóç ìå FEV

1
 > 80% ôçò ðñïâëåðüìåíçò êáé äåí Ýðá-

ó÷áí áðü ëïßìùîç ôïõ áíáðíåõóôéêïý êáôÜ ôïí ôåëåõ-
ôáßï ìÞíá. Oé áóèåíåßò ìå âñïã÷éêü Üóèìá äéÝêïøáí
ôçí áãùãÞ ôïõò ìå â

2
-äéåãÝñôç âñá÷åßáò Þ ìáêñÜò äñÜ-

óçò 12 þñåò ðñï ôçò äïêéìáóßáò ðñïêëÞóåùò. ÊáíÝ-
íáò äåí åëÜìâáíå áíôééóôáìéíéêÜ ãéá ôïõëÜ÷éóôïí ìßá
åâäïìÜäá ðñéí, êáíÝíáò áðü ôïõò áóèåíåßò äåí åß÷å
ðáñÜãïíôåò êéíäýíïõ ãéá õðÝñ- Þ õðïìáãíçóéáéìßá êáé
äåí åëÜìâáíå äéïõñçôéêÜ Þ Üëëá öÜñìáêá ðïõ åðç-
ñåÜæïõí ôï Mg1.

Ó÷åäéáóìüò ìåëÝôçò: Ïé áóèåíåßò õðïâëÞèçêáí óå
äïêéìáóßá ðñïêëÞóåùò ìå éóôáìßíç ìå óêïðü ôç ìÝôñç-
óç ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò (õðïëïãéóìüò
PD

20
) áêïëïõèþíôáò ôï ðáñáêÜôù ðñùôüêïëëï: ÄéÜëõ-

ìá éóôáìßíçò 1% óå 0.5% öáéíüëç (Hal, Holland) äüèç-
êå óå äéðëÝò äüóåéò åéóðíïþí áñ÷ßæïíôáò áðü ôá 100ìgr
êáé ìÝ÷ñé ç FEV

1
 íá ðáñïõóéÜóåé ðôþóç ßóç Þ ìåãáëý-

ôåñç ìå 20% óõãêñéíüìåíç ìå ôç FEV
1
, ç ïðïßá ìåôñÞ-

èçêå ìåôÜ áðü åéóðíïÞ öõóéïëïãéêïý ïñïý 0.9%. Ãéá
ôçí ðáñáðÜíù äïêéìáóßá ÷ñçóéìïðïéÞèçêå ôï óýóôç-
ìá âñïã÷éêÞò ðñïêëÞóåùò ôçò Jaeger (APS Jaeger Wu-
rrburg, Germany) ìå ôïí íåöåëïðïéçôÞ Sandoz (Jaeg-
er). Ï íåöåëïðïéçôÞò Þôáí ñõèìéóìÝíïò þóôå íá íåöå-
ëïðïéåß 5ìl (50ìgr éóôáìßíçò) áíÜ íåöåëïðïßçóç êáé
åíåñãïðïéåßôï áðü ôçí åéóðíåõóôéêÞ ðñïóðÜèåéá óôçí
Þñåìç âáèéÜ áíáðíïÞ. ÊÜèå íåöåëïðïßçóç äéáñêïýóå
0.5sec. Õðïëïãéóìüò ôçò FEV

1
 ãéíüôáí 1 ëåðôü ìåôÜ áðü

êÜèå åéóðíåüìåíç äüóç14. Ç PD
20

 õðïëïãßóèçêå ìå
ãñáììéêÞ áíÜëõóç óå çìéëïãáñéèìéêÞ êëßìáêá15,16. Öõ-
óéïëïãéêïß èåùñïýíôáé ïé áóèåíåßò ìå PD

20
>0.8 mgr

éóôáìßíçò17 óå áíôßèåóç ìå áõôïýò ìå PD
20

<0.4 mgr
éóôáìßíçò, ïé ïðïßïé èåùñïýíôáé áóèìáôéêïß15,18.

Óå üëïõò ôïõò áóèåíåßò åëÞöèç öëåâéêü áßìá ðñï
êáé áìÝóùò ìåôÜ ôçí ïëïêëÞñùóç ôçò äïêéìáóßáò ðñï-
êëÞóåùò, ÷ùñßò ðåñßäåóç êáé åíþ ïé áóèåíåßò âñßóêï-
íôáí óå êáèéóôÞ èÝóç. Ôï áßìá ìåôáöÝñèçêå óôï åñãá-
óôÞñéï êëéíéêÞò Ýñåõíáò óå äïêéìáóôéêÜ óùëçíÜñéá ðïõ
ðåñéåß÷áí íáôñéïý÷ï çðáñßíç. Ï äéá÷ùñéóìüò ôïõ ðëÜ-
óìáôïò áðü ôá åñõèñïêýôôáñá Ýãéíå åíôüò 30 ëåðôþí
êáé ôá äåßãìáôá áßìáôïò ìå áéìüëõóç áðïêëåßóèçêáí
áðü ôç ìåëÝôç. Ôï Mg ðëÜóìáôïò êáé åñõèñþí ìåôñÞ-
èçêå ìå ÷ñùìáôïìåôñéêÞ ìÝèïäï ÷ñçóéìïðïéþíôáò ca-
lmagite, Ýíá ìåôáëëï÷ñùìéêü óýìðëïêï19. Óôïí ïñü ç
ìÝôñçóç Ýãéíå ÷ùñßò áðïëåõêùìáôïðïßçóç, åíþ óôá
åñõèñïêýôôáñá ìåôÜ áðü áðïëåõêùìáôïðïßçóç ìå ôç
÷ñÞóç âïëöñáìéêïý íáôñßïõ óå üîéíï pÇ (100 ìl áðü
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ôï äéÜëõìá ôùí åñõèñïêõôôÜñùí áíáìß÷èçêå ìå 200
ìl 0.3 M Na

2
WO

4
 êáé 200 ìl 0.35 H

2
SO

4
 êáé ìåôÜ öõãï-

êÝíôñçóç åëÞöèç ôï õðåñêåßìåíï äéÜëõìá). Óõíïðôé-
êÜ 1 ml áðü ôï äéÜëõìá åñãáóßáò (0.08 g/l calmagite,
0.04 g/l EGTA, 0.28 mM KCN, 0.3 M KCl, 0.98 g/l Bion
NE.9 êáé 0.91 g/l Bion PVP) áíôÝäñáóå ìå 20 ìl ïñïý
Þ 200 ìl áðü ôï õðåñêåßìåíï äéÜëõìá ìåôÜ ôçí áðï-
ëåõêùìáôïðïßçóç ôùí åñõèñïêõôôÜñùí óå èåñìïêñá-
óßá äùìáôßïõ. Ôï ðñïúüí ôçò áíôßäñáóçò, Ýíá óýìðëï-
êï Mg-calmagite, ðñïóäéïñßóôçêå ðïóïôéêÜ óôá 532
nm ìå ôç ÷ñÞóç öáóìáôïöùôüìåôñïõ äéðëÞò äÝóìçò
(ÌïíôÝëïõ UVIKON 940, KONTRON Instr).Oé öõ-
óéïëïãéêÝò ôéìÝò ãéá ôï Mg oñïý Þôáí 1.6-2.5 mg/dl,
åíþ ãéá ôï Mg åñõèñþí 4-6.4 mg/dl.

ÓôáôéóôéêÞ áíÜëõóç: Ï ðëçèõóìüò ìåëÝôçò ÷ùñß-
óôçêå óå 3 õðïïìÜäåò: Áóèìáôéêïß õðü åéóðíåüìåíá
óôåñïåéäÞ (õðïïìÜäá 1), áóèìáôéêïß ÷ùñßò åéóðíåüìå-
íá óôåñïåéäÞ (õðïïìÜäá 2) êáé õãéåßò åèåëïíôÝò (õðïï-
ìÜäá 3). ¸ãéíå óýãêñéóç ôçò óõãêÝíôñùóçò ôïõ Mg
óôïí ïñü êáé ôá åñõèñïêýôôáñá ðñï êáé ìåôÜ ôç äïêé-
ìáóßá ðñïêëÞóåùò ìå éóôáìßíç, ôüóï óôï óýíïëï ôùí
áóèåíþí üóï êáé óå êÜèå õðïïìÜäá îå÷ùñéóôÜ. Åðß-
óçò åëÝã÷èçêå ç ðéèáíÞ óõó÷Ýôéóç ìåôáîý ôçò PD

20
 êáé

ôçò åðß ôçò åêáôü ðôþóçò ôïõ Mg ôùí åñõèñþí êáèþò
êáé ôçò áñ÷éêÞò ôéìÞò ôïõ Mg óôïí ïñü êáé ôá åñõèñï-
êýôôáñá. Ôá áðïôåëÝóìáôá åêöñÜóôçêáí ùò ìÝóç ôéìÞ
± SEM. Ïé ôéìÝò ôùí ìåôáâëçôþí ðïõ ìåëåôÞèçêáí
äåí åß÷áí êáíïíéêÞ êáôáíïìÞ, ùò óôáôéóôéêÞ äå ìÝèï-

äïò ÷ñçóéìïðïéÞèçêå ôï Man Whitney test. Ç áðåéêü-
íéóç ôùí áðïôåëåóìÜôùí Ýãéíå ìå ôï Graph-Pad Prism.
ÔéìÞ p<0.05 ïñßóèçêå ùò ç åëÜ÷éóôç, þóôå íá èåùñç-
èåß óôáôéóôéêÜ óçìáíôéêü ôï áðïôÝëåóìá ôçò óýãêñé-
óçò ìåôáîý äýï ìåãåèþí.

ÁÐÏÔÅËÅÓÌÁÔÁ

Ôá ãåíéêÜ ÷áñáêôçñéóôéêÜ ôïõ ðëçèõóìïý ìåëÝôçò,
ç áñ÷éêÞ FEV

1
, ïé ôéìÝò ôïõ Mg ïñïý êáé åñõèñþí ðñï

ôçò äïêéìáóßáò ðñïêëÞóåùò, êáèþò êáé ç PD
20

 ðáñïõ-
óéÜæïíôáé óôïí ðßíáêá 1, ôüóï óôï óýíïëï ôùí áôüìùí
üóï êáé óå êÜèå õðïïìÜäá îå÷ùñéóôÜ.

Ïé áñ÷éêÝò óõãêåíôñþóåéò ôïõ Mg óôïí ïñü êáé ôá
åñõèñÜ ôùí áóèìáôéêþí áóèåíþí äåí öÜíçêå íá äéá-
öÝñïõí óçìáíôéêÜ áðü áõôÝò ðïõ âñÝèçêáí óôá õãéÞ
Üôïìá. Åðßóçò äåí ðáñáôçñÞèçêå óôáôéóôéêÜ óçìáíôé-
êÞ äéáöïñÜ óôï Mg ïñïý ðñï êáé ìåôÜ ôç äïêéìáóßá
ðñïêëÞóåùò (áðü 2.08±0.02 mg/dl óå 2.06±0.02 mg/dl,
p=0.14. ÁíôéèÝôùò ôï Mg ôùí åñõèñþí ðáñïõóßáóå óôá-
ôéóôéêÜ óçìáíôéêÞ ðôþóç (áðü 5.16±0.07 mg/dl óå
4.99±0.07 mg/dl, p<0.0001, åéêüíá 1Á). Óôï ßäéï óõ-
ìðÝñáóìá êáôáëÞãïõìå åÜí ìåëåôÞóïõìå óõãêñéôéêÜ
êÜèå õðïïìÜäá áóèåíþí îå÷ùñéóôÜ ìå ôï Mg íá ðá-
ñïõóéÜæåé ðôþóç óôïõò ìåí áóèìáôéêïýò õðü åéóðíåü-
ìåíá óôåñïåéäÞ áðü 5.31±0.16 mg/dl óå 5.17±0.16 mg/
dl, p<0.002, óôïõò áóèìáôéêïýò ÷ùñßò åéóðíåüìåíá
óôåñïåéäÞ áðü 5.12±0.1 mg/dl óå 4.98±0 1 mg/dl,

Ðßíáêáò 1. ÃåíéêÜ ÷áñáêôçñéóôéêÜ ðëçèõóìïý ìåëÝôçò

FEV
1

Mg ïñïý Ìg åñõèñþí PD
20

ÏìÜäåò Çëéêßá (Ýôç) (% ôçò áíáìåíüìåíçò) (mg/dl) (mg/dl) (mg)

Óõíïëéêüò
ðëçèõóìüò ìåëÝôçò
(n=62) 22±0,4 93±1 2,06±0,02 5,16±0,07 0,56±0,05
Áóèìáôéêïß
õðü åéóðíåüìåíá
óôåñïåéäÞ (n=10) 22±0,1 94±3,5 2,04±0,04 5,31± 0,15 0,49±0,02
Áóèìáôéêïß
÷ùñßò åéóðíåüìåíá
óôåñïåéäÞ (n=32) 21±0,4 90,5±1,5 2,06±0,03 5,12±0,1 0,229±0,02
ÕãéÞ Üôïìá (n=20) 23±0,8 97,5±2 2,1±0,03 5,13±0,1 1,2±0,3

FEV
1
: Ï âßáéá åêðíåüìåíïò üãêïò óôï 1o äåõôåñüëåðôï.

PD
20

: Ç óõãêÝíôñùóç ôçò éóôáìßíçò ðïõ ðñïêÜëåóå ðôþóç ôçò FEV
1
 êáôÜ 20%.

Ôá áðïôåëÝóìáôá åêöñÜæïíôáé ùò ìÝóç ôéìÞ ± SEM.
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p<0.001 êáé ôÝëïò óôïõò öõóéïëïãéêïýò áðü 5.13±0.12
mg/dl óå 4.92±0.1 mg/dl, p<0.0001 (Åéêüíá 1Â).

Êáìßá óôáôéóôéêÞ óõó÷Ýôéóç äåí äéáðéóôþèçêå ìå-
ôáîý ôçò PD

20
 êáé ôçò % ðôþóçò ôïõ Mg ôùí åñõèñþí

(r= 0.21, p= 0.6) Þ ôçò PD
20

 êáé ôçò áñ÷éêÞò óõãêÝíôñù-
óçò ôïõ Mg óôïí ïñü Þ ôá åñõèñÜ (r= 0.16, p= 0.7).

ÓÕÆÇÔÇÓÇ

Ôá áðïôåëÝóìáôá ôçò ìåëÝôçò áõôÞò Ýäåéîáí üôé ç
äïêéìáóßá ðñïêëÞóåùò ìå éóôáìßíç ìÝóù ôçò âñïã÷é-
êÞò õðåñáíôéäñáóôéêüôçôáò ðïõ ðñïêáëåß, áí êáé äå

öáßíåôáé íá ìåôáâÜëëåé ôá åðßðåäá ôïõ Mg ôïõ ïñïý,
ðñïêáëåß óôáôéóôéêÜ óçìáíôéêÞ ðôþóç ôïõ åíäïêõôôÜ-
ñéïõ Mg, üðùò áõôü ìåôñÞèçêå óôá åñõèñïêýôôáñá.
Ï âáèìüò ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò äå
ó÷åôßæåôáé ìå ôçí ðôþóç áõôÞ ôïõ Mg ïýôå ìå ôçí áñ÷é-
êÞ óõãêÝíôñùóç ôïõ Mg óôïí ïñü Þ ôá åñõèñïêýôôáñá.

Ï óõíÞèçò ôñüðïò ìÝôñçóçò ôïõ Mg åßíáé ç ìÝôñçóç
ôçò óõãêÝíôñùóçò ôïõ éüíôïò áõôïý óôïí ïñü. ÌåëÝôåò
üìùò Ý÷ïõí äåßîåé üôé ç ìÝôñçóç ôïõ åíäïêõôôÜñéïõ Mg
ðëåïíåêôåß áõôÞò ôïõ ïñïý óôïí êáèïñéóìü ôçò ïìïéü-
óôáóçò ôïõ Mg1. ÅðéëÝîáìå íá ìåôñÞóïõìå ôï åíäïêõô-
ôÜñéï Mg óôá åñõèñïêýôôáñá åîáéôßáò ôïõ üôé áõôÜ

Åéêüíåò 1Á êáé 1Â. Åðßðåäá Mg åñõèñþí ðñéí êáé ìåôÜ ôç äïêéìáóßá ðñïêëÞóåùò

ÐÑÉÍ ÁÐÏ ÐÑÏÊËÇÓÇ

ÌÅÔÁ ÁÐÏ ÐÑÏÊËÇÓÇ

ÐÑÉÍ ÁÐÏ ÐÑÏÊËÇÓÇ

ÌÅÔÁ ÁÐÏ ÐÑÏÊËÇÓÇ

p<0.0001

p<0.0001 p<0.0001p<0.0002

ÁÓÈÌÁÔÉÊÏÉ         ÁÓÈÌÁÔÉÊÏÉ       ÖÕÓÉÏËÏÃÉÊÏÉ

 ×ÙÑÉÓ ÓÔÅÑÏÅÉÄÇ     ÌÅ ÓÔÅÑÏÅÉÄÇ
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áðïôåëïýí ôï ìåãáëýôåñï õðïðëçèõóìü êõôôÜñùí ôïõ
áßìáôïò, ðåñéÝ÷ïõí ôï éüí ôïõ Mg óå éïíéóìÝíç êáé Üñá
åýêïëá áíôáëëÜîéìç ìïñöÞ êáé ôÝëïò ç ìÝôñçóç áõôÞ
Ý÷åé ÷ñçóéìïðïéçèåß åõñÝùò óå ðñïçãïýìåíåò ìåëÝ-
ôåò20,21.

Ôï éüí ôïõ Mg áðü ðáëéÜ åðéóôåýåôï üôé ðáßæåé Ýíá
óçìáíôéêü ñüëï óôç äéáôÞñçóç ôçò ïìïéüóôáóçò ôïõ
ëåßïõ ìõúêïý óõóôÞìáôïò ôùí âñüã÷ùí. In vitro ìåëÝôåò
Ý÷ïõí äåßîåé üôé ôï Mg ðñïêáëåß ÷Üëáóç ôùí ëåßùí ìõú-
êþí éíþí22 ìÝóù ðéèáíþò åíåñãïðïßçóçò ôçò åðáíá-
ðñüóëçøçò Ca++ óôï óáñêïðëáóìáôéêü äßêôõï23, áíá-
óôïëÞò ôçò ñïÞò éüíôùí Ca++ ðñïò ôïí åíäïêõôôÜñéï
÷þñï24 êáé áíáóôïëÞò ôçò Ca++ åîáñôþìåíçò áðåëåõ-
èÝñùóçò éüíôùí Ca++ 25. Åðßóçò ôï éüí ôïõ Mg èåùñåß-
ôáé üôé áíáóôÝëëåé ôçí Ýêêñéóç éóôáìßíçò áðü ôá ìáóôï-
êýôôáñá23 êáé ôçí Ýêêñéóç áêåôõëï÷ïëßíçò áðü ôéò ôåëé-
êÝò ÷ïëéíåñãéêÝò íåõñéêÝò áðïëÞîåéò26. ÊëéíéêÝò ìåëÝ-
ôåò Ý÷ïõí êáôáäåßîåé ôï óçìáíôéêü ñüëï ôïõ Mg ÷ïñç-
ãïýìåíïõ åßôå óå åéóðíåüìåíç8 åßôå óå åíäïöëÝâéá ìïñ-
öÞ7 óôçí áíôéìåôþðéóç ôçò áóèìáôéêÞò êñßóçò, ç äå ÷á-
ìçëÞ äéáéôçôéêÞ ðñüóëçøç Mg öáßíåôáé íá óõó÷åôßæå-
ôáé ìå áõîçìÝíç õðåñáíôéäñáóôéêüôçôá ôùí áåñáãùãþí,
ìåéùìÝíç FEV

1
 êáé óõñéãìü ôçò áíáðíïÞò óôï ãåíéêü

ðëçèõóìü27. Ï Rolla êáé ïé óõíåñãÜôåò ôïõ10,11 Ýäåéîáí
üôé, êáôÜ ôç äïêéìáóßá ðñïêëÞóåùò ìå éóôáìßíç Þ ìå-
ôá÷ïëßíç, ç äüóç ðïõ ÷ñåéÜæåôáé ãéá íá ðñïêáëÝóåé
ðôþóç êáôÜ 20% ôçò áñ÷éêÞò FEV

1
 (PD

20
) áõîÜíåé

óçìáíôéêÜ üôáí óôïõò áóèåíåßò ÷ïñçãçèåß ðñï ôçò
äïêéìáóßáò åéóðíåüìåíï Mg (MgSO

4
), ç äå ìåßùóç áõ-

ôÞò ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò åßíáé ðáñü-
ìïéá ì�áõôÞ ðïõ ðáñáôçñåßôáé ìå ôç ÷ñÞóç áíáóôï-
ëÝùí ôùí êáíáëéþí Ca++. Ôá ðáñáðÜíù ìáò ïäçãïýí
óôï óõìðÝñáóìá üôé ðéèáíþò ôï Mg åêäçëþíåé ôç äñÜ-
óç ôïõ åìðëåêüìåíï óôï ôåëåõôáßï óôÜäéï ôçò âñïã÷ï-
óýóðáóçò, ðáñåìâáßíïíôáò óôçí ïìïéüóôáóç ôïõ Ca++

óôéò ëåßåò ìõúêÝò ßíåò ôùí âñüã÷ùí.
Óôçí ðáñïýóá ìåëÝôç äéáðéóôþóáìå üôé ç ðñüêëçóç

ìå éóôáìßíç ìÝóù ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôç-
ôáò (âñïã÷üóðáóìïõ) ðïõ ðñïêáëåß ïäçãåß óôç ìåßùóç
ôùí åðéðÝäùí ôïõ Mg óôá åñõèñïêýôôáñá, ÷ùñßò üìùò
íá ìåôáâÜëëåé áíôßóôïé÷á êáé ôï Mg ôïõ ïñïý. ÕðïèÝ-
ôïõìå ëïéðüí -ìå âÜóç êáé ôá ðáñáðÜíù êëéíéêÜ äåäï-
ìÝíá -üôé ï ïñãáíéóìüò åíäïãåíþò êéíçôïðïéåß éüíôá Mg
áðü ôéò áðïèÞêåò ôïõ (åíäïêõôôÜñéï ÷þñï), ôá ïðïßá
÷ñçóéìïðïéåß ùò "åíäïãåíåßò" áíáóôïëåßò ôùí êáíá-

ëéþí Ca++ óôçí ðñïóðÜèåéÜ ôïõ íá áíáóôñÝøåé ôç óý-
óðáóç ôùí ëåßùí ìõúêþí éíþí ôùí âñüã÷ùí ðïõ ðñï-
êëÞèçêå êáôÜ ôç äïêéìáóßá ðñïêëÞóåùò ìå éóôáìßíç.
ÁõôÞ ç õðüèåóç óôçñßæåôáé ìåñéêþò áðü ôïí ðñïóôá-
ôåõôéêü ñüëï ôïõ Mg óôï âñïã÷üóðáóìï ðïý ðñïêá-
ëåßôáé áðü ôçí åéóðíïÞ éóôáìßíçò9, áðü ðåéñáìáôéêÜ
äåäïìÝíá ôá ïðïßá äåß÷íïõí üôé ôï Mg ðñïêáëåß ÷Ü-
ëáóç ðñïäéåãåñìÝíùí ìå éóôáìßíç áããåéáêþí ëåßùí
ìõúêþí éíþí ìÝóù åëÜôôùóçò ôïõ åíäïêõôôÜñéïõ Ca++

28 êáé ôÝëïò áðü ìßá ó÷åôéêÞ åðéäçìéïëïãéêÞ Ýñåõíá ç
ïðïßá Ýäåéîå üôé ç ÷áìçëÞ äéáéôçôéêÞ ðñüóëçøç Mg
ó÷åôßæåôáé ìå ÷áìçëÞ FEV

1
 êáé õøçëü êßíäõíï ãéá óõ-

ñéãìü ôçò áíáðíïÞò êáé âñïã÷éêÞ õðåñáíôéäñáóôéêü-
ôçôá óôïí ãåíéêü ðëçèõóìü22. Ç óçìáíôéêÞ äå ðôþóç
ôçò åíäïêõôôÜñéáò óõãêÝíôñùóçò ôïõ Mg ðïõ ðáñá-
ôçñÞèçêå äåß÷íåé íá åßíáé áíåîÜñôçôç ôïõ âáèìïý ôçò
âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò üðùò öáßíåôáé áðü
ôçí Ýëëåéøç óõó÷Ýôéóçò ìåôáîý ôçò PD

20
 óôçí éóôáìßíç

êáé ôçò åðß ôçò % ðôþóçò ôçò óõãêÝíôñùóçò ôïõ Mg
óôá åñõèñïêýôôáñá. Áõôü åðéâåâáéþíåé ôç âáóéêÞ ìáò
õðüèåóç üôé éüíôá Mg ìåôáêéíïýíôáé áðü ôïí åíäïêõô-
ôÜñéï ÷þñï êáôÜ ôç äéÜñêåéá ôïõ âñïã÷üóðáóìïõ áíå-
îÜñôçôá áðü ôç äüóç ôçò éóôáìßíçò (âáèìü âñïã÷éêÞò
õðåñáíôéäñáóôéêüôçôáò) ðïõ ÷ñåéÜæåôáé ãéá íá óõì-
âåß áõôüò.

Ðñïçãïýìåíåò ìåëÝôåò Ý÷ïõí äåßîåé üôé ôá åðßðåäá
ôïõ åíäïêõôôÜñéïõ Mg ó÷åôßæïíôáé ìå ôï âáèìü ôçò
âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò29, ç äéêÞ ìáò üìùò
åñãáóßá äåí åðéâåâáßùóå ôçí ðáñáðÜíù èåùñßá (ç PD

20

Þôáí áíåîÜñôçôç ôçò áñ÷éêÞò ôéìÞò ôïõ Mg ôùí åñõ-
èñþí). Áõôü ðéèáíþò íá ïöåßëåôáé óôï äéáöïñåôéêü
áñéèìü êáé óýóôáóç ôïõ ðëçèõóìïý ìåëÝôçò ôùí äõï
åñãáóéþí, óôç äéáöïñÜ óôç äéáéôçôéêÞ ðñüóëçøç ôïõ
Mg áíÜìåóá óôéò ÷þñåò ìåëÝôçò êáèþò êáé óôç äéá-
öïñÜ ôïõ åíäïêõôôÜñéïõ Mg ðïõ ìåôñÞèçêå (åñõèñï-
êýôôáñá Ýíáíôé ðïëõìïñöïðýñçíùí).

ÓõíïðôéêÜ äåßîáìå üôé ç äïêéìáóßá ðñïêëÞóåùò ìå
éóôáìßíç ðñïêáëåß óôáôéóôéêÜ óçìáíôéêÞ ðôþóç ôïõ åí-
äïêõôôÜñéïõ Mg ÷ùñßò üìùò íá ìåôáâÜëëåé ôï Mg ôïõ
ïñïý, ç ðôþóç äå áõôÞ åßíáé áíåîÜñôçôç ôïõ âáèìïý
ôçò âñïã÷éêÞò õðåñáíôéäñáóôéêüôçôáò, üðùò áõôÞ åêôé-
ìÜôáé ìå ôçí PD

20
. ×ñåéÜæïíôáé ðåñáéôÝñù ìåëÝôåò

þóôå íá êáôáíïçèåß ðëÞñùò ç äñÜóç êáé ï ñüëïò ôùí
åðéðÝäùí ôïõ Mg óôïõò áóèìáôéêïýò áóèåíåßò, êõñßùò
êáôÜ ôçí ðáñüîõíóç ôçò íüóïõ.
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SUMMARY

Magnesium levels in plasma and erythrocytes before and after histamine challenge

E. Zervas, S. Loukides, G. Papatheodorou, K. Psathakis, K. Tsindiris, P. Panagou,
N. Kalogeropoulos

Previous studies have assessed the protective effect of nebulized magnesium sulfate on bronchial
hyperreactivity. Intravenous and inhaled magnesium sulfate have successfully been used in the treat-
ment of acute asthma. In the present study we investigated the effect of histamine challenge on intra-
cellular (erythrocytes) and extracellular (plasma) levels of magnesium (Mg) and the possible rela-
tionship between degree of bronchial hyperreactivity and levels of Mg in plasma and erythrocytes.
We studied 42 asthmatic patients (all males, mean age 21±0.3 yrs, FEV

1
 91±2% pred, 10 on inhaled

steroids) and 20 healthy subjects (all male, mean age 22±0.4 yrs, FEV
1
 93±1% pred). Histamine

challenge was performed using Bronchoscreen Jaeger 6021. PD
20

 was calculated at the time when a
20% fall of baseline FEV

1
 was observed. Mg levels in plasma and erythrocytes were measured both at

baseline and when the PD
20

 had occurred. Our results showed that magnesium levels in plasma did
not significantly change after histamine challenge (from 2.06±0.02 mg/dl to 2.08±0.02 mg/dl respec-
tively). On the other hand there was a statistically significant difference in magnesium levels in eryth-
rocytes (from 5.16±0.07 mg/dl to 4.9±0.07 mg/dl p<0.0001). There was no correlation between PD

20
,

the difference of both magnesium concentrations (baseline-PD
20

 time) as well as the initial values of
magnesium levels in erythrocytes and serum. In conclusion, these data show that histamine challenge
significantly affects the magnesium levels in erythrocytes while at the same time serum levels remain
unchangeable. This statistical difference is not correlated with the degree of bronchial hyperreactivity
(PD

20
). Pneumon 1999, 12 (3): 182-188

Key words: magnesium, bronchial asthma, bronchial hyperreactivity.
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KëéíéêÞ ÌåëÝôç

Ç åñãáóßá ðáñåëÞöèç óôéò 4/2/99 êáé åãêñßèçêå
ðñïò äçìïóßåõóç óôéò 3/12/99.

Ðñïêëçôüò âÞ÷áò êáé âñïã÷éêÞ áðüöñáîç
ìåôÜ áðü åéóðíïÞ êéôñéêïý ïîÝïò óå êáðíéóôÝò,
ðåñéóôáóéáêïýò êáðíéóôÝò êáé ìç êáðíéóôÝò

1Ðíåõìïíïëüãïò, ÅðéìåëçôÞò Â´  ÊÝíôñïõ Áíáðíåõ-
óôéêÞò ÁíåðÜñêåéáò, Íïóïêïìåßï ÍïóçìÜôùí Èþ-
ñáêïò Áèçíþí, 2ÅñãáóôÞñéï Ëåéôïõñãéêþí Äïêéìá-
óéþí, ÐíåõìïíïëïãéêÞ ÐáíåðéóôçìéáêÞ ÊëéíéêÞ, Íï-
óïêïìåßï Cochin, Paris

Ö. Âëáóôüò1

Á. Lockhart2
ÐÅÑÉËÇØÇ: ÌåëåôÞóáìå ôï âÞ÷á êáé ôç âñïã÷éêÞ áðüöñáîç
ðïõ ðñïêëÞèçêáí áðü ôçí åéóðíïÞ êéôñéêïý ïîÝïò óå êáðíéóôÝò
÷ùñßò âñïã÷éêÞ áðüöñáîç óå öõóéïëïãéêÝò óõíèÞêåò, óå ðåñé-
óôáóéáêïýò êáðíéóôÝò êáé óå ìç êáðíéóôÝò. Ï ïõäüò ôïõ âÞ÷á
Þôáí óçìáíôéêÜ õøçëüôåñïò óôïõò ðåñéóôáóéáêïýò êáðíéóôÝò óå
óýãêñéóç ìå ôïõò êáðíéóôÝò êáé ôïõò ìç êáðíéóôÝò. Ç ÷ñïíéêÞ
åîÝëéîç ôçò âñïã÷éêÞò áðüöñáîçò ðïõ ðñïêëÞèçêå áðü ôçí åé-
óðíïÞ êéôñéêïý ïîÝïò Þôáí üìïéá óôïõò êáðíéóôÝò êáé óôïõò ìç
êáðíéóôÝò: Ç ìÝãéóôç ðôþóç ôïõ FEV

1
 óõíÝâç 5 äåõôåñüëåðôá

ìåôÜ ôçí åéóðíïÞ êáé ç äéáöïñÜ ôçò ìÝãéóôçò ðôþóçò ôïõ FEV
1

Þôáí óôáôéóôéêÜ ìç óçìáíôéêÞ ìåôáîý ôùí äýï ïìÜäùí. Óôïõò
ìç êáðíéóôÝò, ç ìÝãéóôç ðôþóç ôóõ FEV

1
 óõíÝâç 20 äåõôåñüëå-

ðôá ìåôÜ ôçí åéóðíïÞ êáé ôï ìÝãåèïò ôçò ðôþóçò Þôáí óçìáíôé-
êÜ ìéêñüôåñï óå óýãêñéóç ìå ôïõò êáðíéóôÝò êáé ôïõò ðåñéóôá-
óéáêïýò êáðíéóôÝò. Óôïõò êáðíéóôÝò, ï âáèìüò ôçò áèñïéóôéêÞò
ôïîéêÞò äñÜóçò ôïõ êáðíïý (ðáêÝôá Ýôç) åðçñÝáóå áóèåíþò ôçí
åêáôïóôéáßá ðôþóç ôïõ FEV

1
 (r = 0.48, p < 0.10). ÓõìðåñÜíáìå

üôé ï âÞ÷áò êáé ç âñïã÷éêÞ áðüöñáîç óáí áðÜíôçóç óôçí åéóðíïÞ
ìéáò åñåèéóôéêÞò ïõóßáò, üðùò ôï êéôñéêü ïîý, âáóßæïíôáé óå äéá-
öïñåôéêïýò öõóéïëïãéêóýò ìç÷áíéóìïýò êáé üôé åîáñôþíôáé áðü
ôï êáðíéóôéêü éóôïñéêü ôïõ åêôéèÝìåíïõ áôüìïõ. Ðíåýìùí 1999,
12 (3): 189-195

ÅÉÓÁÃÙÃÇ

Ï ðåéñáìáôéêüò âÞ÷áò óå áíèñþðïõò Ý÷åé äýï óôü÷ïõò: Ôçí Ýñåõíá
ôçò öõóéïëïãßáò ôïõ áíôáíáêëáóôéêïý ôïõ âÞ÷á êáé ôçí áîéïëüãçóç ôùí
áíôéâç÷éêþí öáñìÜêùí. Ôï êÜðíéóìá óõíïäåýåôáé áðü õøçëÞ åðßðôùóç
÷ñüíéïõ âÞ÷á1, ï ïðïßïò åßíáé áíåîÜñôçôïò áðü ôïõò ðáèïöõóéïëïãéêïýò
ìç÷áíéóìïýò ôçò ÷ñüíéáò âñïã÷ßôéäáò êáé ôç ÷ñüíéá âñïã÷éêÞ áðüöñáîç.

ËÝîåéò-êëåéäéÜ: ÂÞ÷áò, âñïã÷éêÞ áðüöñáîç, êé-
ôñéêü ïîý, êÜðíéóìá.
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Ïé ìç÷áíéóìïß ôçò âç÷ïãüíáò äñÜóçò ôïõ êáðíßóìá-
ôïò äåí Ý÷ïõí åîáêñéâùèåß. Ïé Pounsford êáé óõí. áíÝ-
öåñáí üôé ï ïõäüò ôïõ âÞ÷á ìåôÜ áðü åéóðíïÞ êéôñé-
êïý ïîÝïò óôïõò ìÝôñéïõò êáðíéóôÝò åßíáé üìïéïò ìå
áõôüí ôùí ìç êáðíéóôþí, åíþ ï ïõäüò áõôüò åßíáé õøç-
ëüôåñïò óôïõò ðåñéóôáóéáêïýò êáðíéóôÝò óå óýãêñé-
óç ìå ôéò äýï ðñïçãïýìåíåò ïìÜäåò2. Ïé ðáñáðÜíù
åñåõíçôÝò äåí åîÝôáóáí ôçí âñïã÷éêÞ áðüöñáîç ðïõ
ðñïêáëåß ç åéóðíïÞ ôïõ êéôñéêïý ïîÝïò óå Üôïìá ìå
ôéò ßäéåò êáðíéóôéêÝò óõíÞèåéåò. Åßíáé ãíùóôü üôé ï âÞ-
÷áò ðïõ ðñïêáëåßôáé áðü ôï êéôñéêü ïîý ó÷åôßæåôáé,
ôïõëÜ÷éóôïí ùò êÜðïéï âáèìü, ìå ôç âñïã÷éêÞ áðü-
öñáîç ðïõ ðñïêáëåß ç åéóðíïÞ ôçò åñåèéóôéêÞò áõôÞò
óõóßáò3.

Óôïí Üíèñùðï, ôï åéóðíåüìåíï êéôñéêü ïîý ðñïêá-
ëåß âÞ÷á, ï ïðïßïò åîáñôÜôáé áðü ôç äüóç ôçò ïõóßáò
êáé áíáðáñÜãåôáé êáôÜ óôáèåñü ôñüðï4. ÅðéðëÝïí, ôï
åéóðíåüìåíï êéôñéêü ïîý ðñïêáëåß âñïã÷éêÞ áðüöñá-
îç, ç ïðïßá ïöåßëåôáé ìÜëëïí óå Ýíá áìõíôéêü áíôáíá-
êëáóôéêü ôïõ ðíåõìïíïãáóôñéêïý íåýñïõ, åðåéäÞ Ý÷åé
ôá÷åßá Ýíáñîç, åßíáé óýíôïìç óå äéÜñêåéá êáé áíáóôÝë-
ëåôáé áðü ôçí áôñïðßíç3. Ïé ðéèáíïß ìç÷áíéóìïß ôçò
âñïã÷éêÞò áðüöñáîçò ðïõ ðñïêáëåßôáé áðü ôçí åéóðíïÞ
êéôñéêïý ïîÝïò Ý÷ïõí áíáóêïðçèåß ðñï 10åôßáò5. Ùóôü-
óï, ïé õðïäï÷åßò áõôïý ôïõ áíôáíáêëáóôéêïý ôüîïõ äåí
åßíáé ãíùóôïß ìå áêñßâåéá. Ïé õðïåðéèçëéáêïß ÷çìåéïû-
ðïäï÷åßò ôïõ âñïã÷éêïý âëåííïãüíïõ (ßíåò Â êáé C)
åßíáé ïé åðéêñáôÝóôåñïé õðïøÞöéïé6. Ïé ìç÷áíïûðï-
äï÷åßò ôùí âñïã÷éêþí ëåßùí ìõúêþí éíþí (ßíåò Á ôïõ
ðíåõìïíïãáóôñéêïý) äåí ìðïñïýí íá áðïêëåéóèïýí,
åöüóïí óå êïõíÝëéá ç äéÝãåñóÞ ôïõò Ý÷åé åðéôñåðôéêÞ
äñÜóç óôï áíôáíáêëáóôéêü ôïõ âÞ÷á7. Áëëïéþóåéò
áðüôïêåò ôïõ êáðíßóìáôïò óôç ëåéôïõñãßá ôùí áéóèç-
ôéêþí õðïäï÷Ýùí óôïí Üíèñùðï ãßíïíôáé öáíåñÝò áðü
ôçí ôñïðïðïßçóç óôá áíôáíáêëáóôéêÜ ôïõ âÞ÷á êáé ôçò
ðáñïäéêÞò âñïã÷éêÞò áðüöñáîçò ìåôÜ áðü åéóðíïÞ
êéôñéêïý ïîÝïò. ¼ìùò åëÜ÷éóôá ãíùñßæïõìå ãéá ôç
öýóç ôùí ðáñáðÜíù áëëïéþóåùí.

Åðé÷åéñÞóáìå, ëïéðüí, íá åñåõíÞóïõìå ôïí ïõäü óôï
âÞ÷á êáé ôç ÷ñïíéêÞ åîÝëéîç ôçò âñïã÷éêÞò áðüöñáîçò
ìåôÜ áðü åéóðíïÞ êéôñéêïý ïîÝïò, óå êáðíéóôÝò ÷ùñßò
÷ñüíéá áðïöñáêôéêÞ íüóï, ðåñéóôáóéáêïýò êáðíéóôÝò
êáé ìç êáðíéóôÝò.

ÕËÉÊÁ ÊÁÉ ÌÅÈÏÄÏÉ

×áñáêôçñéóôéêÜ åèåëïíôþí

ÌåëåôÞèçêáí ôñéÜíôá åðôÜ (37) åèåëïíôÝò, çëéêßáò
áðü 21 Ýùò 50 åôþí. Áðïêëåßóôçêáí áðü ôç ìåëÝôç Üôï-
ìá ìå éóôïñéêü áôïðßáò Þ Üóèìáôïò, ìå ÷ñüíéá âñïã÷é-
êÞ áðüöñáîç Þ ëïßìùîç áíáðíåõóôéêïý óõóôÞìáôïò
êáôÜ ôç äéÜñêåéá ôùí 6 åâäïìÜäùí ðïõ ðñïçãÞèçêáí
ôçò ìåëÝôçò. ÄåêáðÝíôå áðü áõôïýò Þóáí êáðíéóôÝò
(Ê) (ìÝóç çëéêßá 35,2 Ýôç - 6 ãõíáßêåò êáé 9 Üíäñåò),
äåêáôñåßò Þóáí ðåñéóôáóéáêïß êáðíéóôÝò (ÐÊ) (ìÝóç
çëéêßá 31,6 Ýôç - 6 ãõíáßêåò êáé 7 Üíäñåò) êáé åííÝá
Þóáí ìç êáðíéóôÝò (ÌK) (ìÝóç çëéêßá 28,9 Ýôç - 5 ãõ-
íáßêåò êáé 4 Üíäñåò). Äåí åß÷áí ðëçñïöïñçèåß ôïí
áêñéâÞ óôü÷ï ôçò ìåëÝôçò, ïýôå ãíþñéæáí ôç äüóç ôïõ
êéôñéêïý ïîÝïò ðïõ åéóÝðíåáí. Äåí õðÞñ÷å óôáôéóôéêÜ
óçìáíôéêÞ äéáöïñÜ (unpaired t-test) ìåôáîý ôùí ôñéþí
ïìÜäùí üóïí áöïñÜ ôï FEV

1
 ðñéí áðü ôçí Ýíáñîç ôçò

ìåëÝôçò (Ê 92,7 6,5, ÐÊ 94,7 5,6, ÌÊ 100,8 6,5). Ç
áñ÷éêÞ ôéìÞ ôçò FEV

1
 ôùí åîåôáóèÝíôùí áôüìùí Þôáí

åíôüò öõóéïëïãéêþí ïñßùí. ÊáðíéóôÝò ïñßóôçêáí ïé
åèåëïíôÝò ðïõ êáôáíÜëùíáí ðåñéóóüôåñï áðü Ýíá
ðáêÝôï ôçí çìÝñá åðß 3 Ýôç ôïõëÜ÷éóôïí, åíþ ðåñéóôá-
óéáêïß êáðíéóôÝò ïñßóôçêáí ïé åèåëïíôÝò ðïõ êáôá-
íÜëùíáí ëéãüôåñï áðü Ýíá ðáêÝôï ôçí åâäïìÜäá åðß
3 Ýôç ôïõëÜ÷éóôïí.

Ó÷Ýäéï ôçò ìåëÝôçò

Ïé 37 åèåëïíôÝò õðïâëÞèçêáí óôç äïêéìáóßá åé-
óðíïÞò ôïõ êéôñéêïý ïîÝïò, üðùò äéáìïñöþèçêå áðü
ôïõò Bickerman êáé óõí8. Ç FEV

1
 ìåôñÞèçêå ðñéí áðü

ôç äïêéìáóßá, 5, 20 êáé 60 äåõôåñüëåðôá ìåôÜ áðü êÜèå
åéóðíïÞ êáé ìåôÜ ôïí ôåëåõôáßï âÞ÷á3. Ï ïõäüò ôïõ âÞ÷á
êáé ïé ôéìÝò ôïõ ìåôá-âç÷éêïý FEV

1
 óõãêñßèçêáí óôá-

ôéóôéêÜ.

Ôå÷íéêÝò ëåðôïìÝñåéåò

ÊÜèå åèåëïíôÞò åéóÝðíåõóå óôáäéáêÜ áõîáíüìåíåò
äüóåéò íåöåëïðïéçìÝíïõ äéáëýìáôïò êéôñéêïý ïîÝïò
ìÝ÷ñé íá åðéôåõ÷èåß ðñüêëçóç âÞ÷á. Ï ïõäüò ôïõ âÞ÷á
ïñßóôçêå ùò ç ìéêñüôåñç äüóç êéôñéêïý ïîÝïò ðïõ ðñï-
êÜëåóå âÞ÷á. Ôï êéôñéêü ïîý, äéáëýèçêå óå áðåóôáã-
ìÝíï íåñü êáé ôï pÇ üëùí ôùí äéáëõìÜôùí Þôáí 2.0.
Ïé óõãêåíôñþóåéò êáé ïé ïóìùôéêüôçôåò ôùí äéáëõìÜ-
ôùí ôïõ êéôñéêïý ïîÝïò Þóáí 10, 55,2, 100, 150 êáé 200
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ÁÐÏÔÅËÅÓÌÁÔÁ

1. ÂÞ÷áò

Ï âÞ÷áò ðñïêëÞèçêå óå ôñéÜíôá ôÝóóåñåéò áðü ôïõò
ôñéÜíôá åðôÜ åèåëoíôÝò. Áðü ôá Üôïìá ðïõ äåí Ýâçîáí,
2 Þóáí êáðíéóôÝò êáé Ýíáò Þôáí ðåñéóôáóéáêüò êáðíé-
óôÞò. Ïé ôñéðëÝò ôéìÝò ôïõ ïõäïý ôïõ âÞ÷á Þóáí ïé ßäéåò
óå üëá ôá Üôïìá ðïõ åîåôÜóôçêáí. Ôá äýï óõìðåñÜ-
óìáôá áðü áõôü Þóáí üôé ç åéóðíïÞ äüóåùí êéôñéêïý
ïîÝïò ìéêñüôåñùí áðü ôç âç÷ïãüíï äüóç äåí ðñïêÜëå-
óå ôá÷õöõëáîßá óôá Üôïìá ôçò ìåëÝôçò êáé üôé ï ïõ-
äüò ôïõ âÞ÷á Ý÷åé õøçëÞ áíáðáñáãùãéìüôçôá. Ïé ìÝ-
óåò êáé ïé áôïìéêÝò ôéìÝò ôïõ ïõäïý âÞ÷á ãéá ôéò ôñåéò
ïìÜäåò öáßíïíôáé óôï ó÷Þìá 1. Ï ïõäüò âÞ÷á Þôáí
óçìáíôéêÜ õøçëüôåñïò óôïõò ðåñéóôáóéáêïýò êáðíé-
óôÝò óå óýãêñéóç ìå ôïõò êáðíéóôÝò êáé ôïõò ìç êá-
ðíéóôÝò (p > 0.05). Óôoõò Ê, ï ìÝóïò ïõäüò âÞ÷á ìiá
óôáèåñÞ áðüêëéóç Þôáí 49 23,2, óôïõò ÐÊ Þôáí 124,2
54,7 êáé óôïõò ÌÊ Þôáí 55.

2. Âñïã÷éêÞ áðüöñáîç

Ç áñ÷éêÞ ôéìÞ ôçò FEV
1
 äåí äéÝöåñå óôáôéóôéêÜ óôá

Üôïìá ôùí ôñéþí ïìÜäùí. ÓôáôéóôéêÜ óçìáíôéêÞ ðôþóç
ôçò FEV

1
 (%pred) óçìåéþèçêå áìÝóùò ìåôÜ ôçí ðñü-

êëçóç ôïõ âÞ÷á áðü ôï êéôñéêü ïîý êáé óôéò ôñåéò ïìÜ-
äåò. Ç ðôþóç ôçò FEV

1
 Þôáí ìåãáëýôåñç óôïõò Ê êáé

óôïõò ÐÊ óå óýãêñéóç ìå ôïõò ÌÊ. Ç ìÝãéóôç ðôþóç
óõíÝâç óôá 5 äåõôåñüëåðôá óôïõò Ê êáé óôïõò ÐÊ êáé

mg/ml êáé 52,7, 287,4, 527,3, 790,5 êáé 1054 mosm/kg
áíôßóôïé÷á. Ç óõãêÝíôñùóç ôçò äåýôåñçò äüóçò Þôáí
55,2 mg/ml áíôß ãéá 50 mg/ml ãéá íá åðéôý÷ïõìå éóï-
ïóìùôéêüôçôá. Ìå áõôü ôïí ôñüðï, ìðïñÝóáìå íá åëÝã-
îïõìå ôçí õðï-, ôçí éóï- êáé ôçí õðåñ-ïóìùôéêüôçôá
ôùí äéáëõìÜôùí ôïõ êéôñéêïý ïîÝïò. Ïé áõîáíüìåíåò
äüóåéò ôïõ êéôñéêïý ïîÝïò ÷ïñçãÞèçêáí óå ÷ñïíéêÜ
äéáóôÞìáôá 5 ëåðôþí. Åöüóïí åß÷å âñåèåß ï ïõäüò
âÞ÷á ôïõ åèåëïíôÞ, ÷ïñçãÞèçêáí äýï ðñüóèåôåò åé-
óðíïÝò ôçò ßäéáò äüóçò ìå ÷ñïíéêü ìåóïäéÜóôçìá 5
ëåðôþí ãéá íá åëÝãîïõìå ôçí áíáðáñáãùãéìüôçôá ôçò
äïêéìáóßáò.

Ôá äéáëýìáôá ôïõ êéôñéêïý ïîÝïò íåöåëïðïéÞèç-
êáí ìÝóù íåöåëoðïéçôÞ DeVilbiss, ðõñïäïôïýìåíï ìå
ôç âñáäåßá åéóðíïÞ áðü ôïí õðïëåéðüìåíï üãêï Ýùò
ôçí ïëéêÞ ðíåõìïíéêÞ ÷ùñçôéêüôçôá (FDS, Mediprom,
France). Ï íåöåëïðïéçôÞò ðáñåß÷å 15 ìl óå êÜèå åíåñ-
ãïðïßçóÞ ôïõ. Ç ïäçãïýóá ðßåóç ôïõ ïîõãüíïõ Þôáí 1.5
mb. Ç ìÝóç áåñïäõíáìéêÞ äéÜìåôñïò ôùí åéóðíåüìå-
íùí óùìáôéäßùí Þôáí 4 ìm. Ïé ôéìÝò ôçò FEV

1
 ìåôñÞ-

èçêáí ìå áõôüìáôï óðéñüìåôñï (Minato, Japan).

ÓôáôéóôéêÞ áíÜëõóç

Ïé ôéìÝò ôïõ ïõäïý âÞ÷á ôùí ôñéþí ïìÜäùí óõãêñß-
èçêáí ìå ôç äïêéìáóéÜ Student�s t-test (unpaired). Ïé
ôéìÝò ôçò áñ÷éêÞò FEV

1
 ôùí ôñéþí ïìÜäùí ðñéí áðü ôç

ìåëÝôç óõãêñßèçêáí ÷ñçóéìïðïéþíôáò ôï Student's t-
test (unpaired) áíÜ äýï ïìÜäåò. Ãéá êÜèå ïìÜäá, ïé
ôéìÝò ôçò FEV

1
 ðñéí ôç äïêéìáóßá êáé 5, 20 êáé 60 äåõ-

ôåñüëåðôá ìåôÜ ôçí ðñüêëçóç âÞ÷á õðïâëÞèçêáí óå
äéðëÞ áíÜëõóç ìåôáâëçôüôçôáò (analysis of variance)
ãéá ôéò ìåôáâëçôÝò Üôïìï/÷ñïíéêÞ ðåñßïäïò êáé óôç
äïêéìáóßá Friedman. ¼ôáí âñÝèçêáí óôáôéóôéêÜ óç-
ìáíôéêÝò äéáöïñÝò ìåôáîý ôùí ðåñßïäùí, ïé ìåôá-âç-
÷éêÝò ôéìÝò ôçò FEV

1
 óõãêñßèçêáí ìå ôéò áñ÷éêÝò ôéìÝò

ôçò FEV
1
 (paired t-test). Ãéá íá åîáêñéâùèåß áí ïé ìå-

ôáâïëÝò ôçò FEV
1
 Þóáí áíåîÜñôçôåò áðü ôï âÞ÷á êá-

èáõôüí, Ýãéíå ìéá üìïéá áíÜëõóç ìå ôéò ôéìÝò ôçò FEV
1

ìåôÜ ôçí åéóðíïÞ ôçò áìÝóùò ìéêñüôåñçò äüóçò áðü
áõôÞí ðïõ  ðñïêÜëåóå âÞ÷á óå êÜèå åèåëïíôÞ, åêôüò
áðü 2 Üôïìá ðïõ Ýâçîáí ìåôÜ ôçí åéóðíïÞ ôçò ðñþôçò
(ìéêñüôåñçò) äüóçò. Óôïõò êáðíéóôÝò, ï áñéèìüò ôùí
ðáêÝôùí åôþí óõãêñßèçêå ìå ôéò ôéìÝò ôçò ðôþóçò ôçò
FEV

1
 ìåôÜ ôçí åéóðíïÞ êéôñéêïý ïîÝïò, ÷ñçóéìïðïéþ-

íôáò ôç äïêéìáóßá Spearman rank correlation.
Ó÷Þìá 1. ÌÝóåò êáé áôïìéêÝò ôéìÝò ïõäïý ôïõ âÞ÷á êáé

ãéá ôéò ôñåéò ïìÜäåò.

ÌÅÓÇ
ÔÉÌÇ
ÔÏÕ
ÏÕÄÏÕ
ÂÇ×Á

(mg/ml)
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correlation) ìå ôïí áñéèìü ôùí ðáêÝôùí åôþí, r= 0.48,
ãéá ôï ïðïßï 0.05 < p < 0.10.

ÓÕÆÇÔÇÓÇ

Ï âÞ÷áò ðñïêëÞèçêå áìÝóùò ìåôÜ áðü ôçí åéóðíïÞ
ôçò âç÷oãüíáò äüóçò ôïõ êéôñéêïý ïîÝïò, ðñÜãìá ðïõ
õðïäçëþíåé áíôáíáêëáóôéêü ìç÷áíéóìü. Ç âñoã÷éêÞ
áðüöñáîç, üðùò äéáðéóôþèçêå áðü ôç ìéêñÞ ìåßùóç

óôá 20 äåõôåñüëåðôá óôïõò ÌÊ (ðßíáêáò Á, ó÷Þìá 2).
Äåí âñÝèçêå óõó÷Ýôéóç ìåôáîý ïõäïý âÞ÷á êáé ðôþóç
óôçí FEV

1
. ÐáñáôçñÞèçêå ìéá ìéêñÞ ìåßùóç ôçò FEV

1

ìåôÜ áðü ôçí åéóðíïÞ ôçò áìÝóùò ìéêñüôåñçò äüóçò
áðü ôç âç÷ïãüíá äüóç êÜèå áôüìïõ, áëëÜ ç ìåßùóç
áõôÞ äåí Þôáí óôáôéóôéêÜ óçìáíôéêÞ (0.05 < p <0.10
óôïõò Ê êáé p > 0.10 óôïõò ÐÊ êáé óôïõò ÌÊ).

Óôïõò êáðíéóôÝò, ç ðôþóç ôçò FEV
1
 óôá 5 äåõôåñü-

ëåðôá óõó÷åôßóôçêå óå ìéêñü âáèìü (Spearman rank

Ðßíáêáò Á. Ïé ìåôáâïëÝò ôùí % ôéìþí ôçò FEV
1
 ìåôÜ ôï âÞ÷á áðü êéôñéêü ïîý

Óå çñåìßá ×ñüíïò ìåôÜ ôïí âÞ÷á (sec)

5 20 60

Ê 92,7 (±6,5) 10,6(±7,3)*** 90 (±8,0)* 91,6 (±7,3)*
ÐÊ 94,7 (±5,6) 90,6 (±7,3)*** 91,7 (±7,2)* 92,8 (±6,6)*
ÌÊ 100,0 (±6,5) 100 (±6,4)** 98,7 (±7,0)** 100,5 (±6,4)

Ïé áñéèìïß óôéò ðáñåíèÝóåéò ðáñéóôïýí ôç óôáèåñÞ áðüêëéóç. Ïé óôáôéóôéêÜ óçìáíôéêÝò äéáöïñÝò áðü ôéò ôéìÝò çñåìßáò óõìâïëßæïíôáé

ìå *** üôáí p<0,001, ** üôáí p<0,01 êáé * üôáí p<0,05.

Ó÷Þìá 2. ÌÝóç ôéìÞ % ÄÅFV
1
 (ÐÑÏÂË) ìåôÜ áðü åéóðíïÞ ôçò âç÷ïãüíáò äüóçò ôïõ êéôñéêïý ïîÝïò.

5''                                   20''                                60''

**ÌÊ

***ÐÊ

***Ê

ÌÝóç %Ä
FEV1 pred

Xñüíïò ìåôÜ
ôïí âÞ÷á
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ôçò FEV
1
, êáôåãñÜöç êáé õðï÷þñçóå ìÝóá óå 1 ëåðôü

áðü ôç óôéãìÞ ðoõ óôáìÜôçóå ï âÞ÷áò. Áõôü åðßóçò
åßíáé óõìâáôü ìå áíôáíáêëáóôéêü ìç÷áíéóìü. Äåí åß-
íáé åîáêñéâùìÝíï áí ï ðñïêëçôüò âÞ÷áò áðü ôï êéôñé-
êü ïîý êáé ç åðáêïëïõèïýóá âñïã÷éêÞ áðüöñáîç ïëï-
êëçñþíïíôáé áðü äéáöïñåôéêÜ áíôáíáêëáóôéêÜ ôüîá.
Óå ü,ôé áöïñÜ ôçí ðáñïýóá ìåëÝôç: Ðñþôïí, äåí ôåê-
ìçñéþèçêå âñïã÷éêÞ áðüöñáîç ìåôÜ ôçí åéóðíïÞ ôçò
áìÝóùò êáôþôåñçò áðü ôç âç÷ïãüíá äüóçò êéôñéêïý
ïîÝïò, åöüóïí ç FEV

1
 äåí Þôáí óçìáíôéêÜ äéÜöïñç

áðü ôçí áñ÷éêÞ ôéìÞ ôçò óôïõò ÐÊ êáé óôïõò ÍÊ, åíþ
åß÷å ïñéáêÞ ìåßùóç óôïõò Ê. Äåýôåñïí, äåí âñÝèçêå
óõó÷Ýôéóç ìåôáîý ôùí äýï áíôáíáêëáóôéêþí áðáíôÞ-
óåùí, ôïõ âÞ÷á êáé ôçò âñïã÷éêÞò áðüöñáîçò. Åíäå-
÷ïìÝíùò èá ìðïñïýóå íá óõìðåñÜíåé êáíåßò üôé, ï âÞ-
÷áò êáé ç âñïã÷éêÞ áðüöñáîç, áí êáé óôç ìåëÝôç ìáò
ðñïêëÞèçêáí áðü ôïí ßäéï ÷çìéêü ðáñÜãïíôá, ðñáã-
ìáôïðïéÞèçêáí ìÝóù äýï äéáöïñåôéêþí áíôáíáêëá-
óôéêþí ôüîùí, üðùò õðïóôçñßæåôáé óå ìéá ðñüóöáôç
áíáóêüðçóç5. Óå ðñüóöáôç ìåëÝôç óå ìç áíáéóèçôï-
ðïéçìÝíá éíäéêÜ ÷ïéñßäéá, ç ÷ïñÞãçóç óáëâïõôáìüëçò
åîÜëåéøå ôç âñïã÷éêÞ áðüöñáîç ìåôÜ áðü åéóðíïÞ
êéôñéêïý ïîÝùò, åíþ äåí åðçñÝáóå ôï âÞ÷á áðü ôï êé-
ôñéêü ïîý18. Ôï ãåãïíüò üôé, óôç ìåëÝôç ìáò, ç âñïã÷é-
êÞ áðüöñáîç êáôåäåß÷èç ìüíïí üôáí ï åèåëïíôÞò Ýâç-
îå, åßíáé õðÝñ ôçò õðüèåóçò üôé ï âÞ÷áò äéåõêïëýíåé
ôçí áíôáíáêëáóôéêÞ âñïã÷éêÞ áðüöñáîç. Áõôü åßíáé
óýìöùíï ìå êëéíéêÝò ðáñáôçñÞóåéò óýìöùíá ìå ôéò
ïðïßåò ç âñïã÷éêÞ áðüöñáîç åõíïåß ôï âÞ÷á åíþ ç
÷ñÞóç âñïã÷ïäéáóôáëôéêþí ìåéþíåé ôï âÞ÷á9. ¢ñá, ç
âñïã÷ïäéáóôïëÞ Ý÷åé ìÜëëïí Ýììåóç åðßäñáóç óôï
âÞ÷á.

Ç ìÝôñçóç ôçò FEV
1
 ðïõ ÷ñçóéìïðïéÞóáìå ãéá íá

áíé÷íåýóïõìå ôç âñïã÷éêÞ áðüöñáîç ßóùò íá Þôáí ðá-
ñáðëáíçôéêÞ, ëüãù ôçò ðáñïäéêÞò ìåßùóçò ôùí âñïã÷é-
êþí áíôéóôÜóåùí áðü ôçí ðíåõìïíéêÞ õðåñäéáôÜóç ðïõ
ðñïçãåßôáé ôçò âßáéçò åêðíïÞò, üðùò öÜíçêå áðü ó÷å-
ôéêÝò ìåëÝôåò âñïã÷éêÞò ðñüêëçóçò óå õãéåßò åíÞëéêåò
êáé áôïðéêïýò, ìç áóèìáôéêïýò åèåëïíôÝò, ìåôÜ áðü
åéóðíïÞ áëëåñãéïãüíùí10,11. ÅðïìÝíùò, äåí ìðïñïýìå
íá áðïêëåßóïõìå ôçí ðéèáíüôçôá üôé ç ìéêñÞ êáé ðá-
ñïäéêÞ ðôþóç ôçò FEV

1
 ðïõ ìåôñÞèçêå óôç ìåëÝôç ìáò

ßóùò õðïôéìÜ ôç âñïã÷éêÞ áðüöñáîç ðïõ ðñïêÜëåóå
ç åéóðíïÞ êéôñéêïý ïîÝïò. ÐåñáéôÝñù ìåëÝôåò ìå ìéá
ìç åîáñôþìåíç áðü ôçí ðñïóðÜèåéá ôïõ áôüìïõ ìÝèï-

äï ìÝôñçóçò ôçò âñïã÷éêÞò áðüöñáîçò èá ìðïñïýóáí
íá äþóïõí ðåñéóóüôåñåò ðëçñïöïñßåò ó÷åôéêÝò ìå ôç
âñïã÷éêÞ áðüöñáîç ðïõ ðñïêáëåß ôï êéôñéêü ïîý.

Ç âç÷ïãüíá áðÜíôçóç óôçí åéóðíïÞ ôçò äüóçò-ïõ-
äïý ôïõ êéôñéêïý ïîÝïò åßíáé åî ïñéóìïý ìéêñÞ êáé áðï-
ôåëåßôáé áðü ìßá Þ äýï ðñïóðÜèåéåò. ¢ñá, óõìðåñÜ-
íáìå üôé ï ó÷åôéêüò õðåñáåñéóìüò ðïõ ðñïêëÞèçêå
áðü áõôüí ôï âÞ÷á äåí áñêåß ãéá íá áéôéïëïãÞóåé ôï
âñïã÷üóðáóìï ðïõ áêïëïýèçóå, Ýóôù êáé áí êÜðïéá
áðü ôá ìåëåôçèÝíôá Üôïìá åìöÜíéæáí âñïã÷éêÞ õðå-
ñáíôéäñáóôéêüôçôá.

Ï âÞ÷áò ðïõ åêëåßåôáé áðü ôçí åéóðíïÞ êáðíïý ôóé-
ãÜñïõ Ý÷åé áðïäåé÷èåß üôé óôïõò óêýëïõò ïöåßëåôáé
óôïõò ìç ñõèìéêÜ ðõñïäïôïýìåíïõò õðïäï÷åßò "åñå-
èéóìïý" (irritant receptors) ôoõ Üíù ëáñõããéêïý íåý-
ñïõ6. ÅðéðëÝïí, æþá ðïõ Ýëáâáí ðñïçãïõìÝíùò êá-
øáúóßíç äåí ìðüñåóáí íá âÞîïõí ìåôÜ áðü åéóðíïÞ
êáðíïý, ðñÜãìá ðïõ äåß÷íåé üôé óôç âç÷ïãüíá áðÜ-
íôçóç åìðëÝêïíôáé ïé ßíåò C ôïõ ðíåõìïíïãáóôñéêïý
íåýñïõ, áöïý üðùò åßíáé ãíùóôü, ç êáøáúóßíç, ÷ïñç-
ãïýìåíç óå ìåãÜëåò äüóåéò, êáôáóôñÝöåé ôéò åëåýèå-
ñåò áéóèçôÞñéåò áðïëÞîåéò ôùí âñüã÷ùí12. Ïé õðïäï-
÷åßò áõôïß, õðü äéáöïñåôéêÝò óõíèÞêåò äéÝãåñóçò,
ìðïñåß íá ðáñÜãïõí âñïã÷éêÞ áðüöñáîç, åßôå ëüãù
óðáóìïý ôùí ëåßùí âñïã÷éêþí ìõþí, åßôå ëüãù ïéäÞ-
ìáôïò ôïõ âñïã÷éêïý âëåííïãüíïõ13,14.

¼ëïé ïé ìç êáðíéóôÝò êáé üëïé ïé êáðíéóôÝò åêôüò
áðü äýï, Ýâçîáí ìåôÜ ôçí åéóðíïÞ ôçò äåýôåñçò äüóçò
êéôñéêïý ïîÝïò, ç ïðïßá Þôáí åðßóçò éóï-ùóìïôéêÞ,
ãåãïíüò ðïõ äåß÷íåé üôé ç ùóìïôéêüôçôá äåí åßíáé óç-
ìáíôéêüò ðáñÜãïíôáò ãéá ôçí ðñüêëçóç ôïõ âÞ÷á. ÐñÜã-
ìáôé, ïé Higgenbottam êáé óõí. êáôÝäåéîáí üôé ôá äéá-
ëýìáôá ôïõ êéôñéêïý ïîÝïò äñïõí ùò âç÷ïãüíá ëüãù
ôçò áèñïéóôéêÞò äñÜóçò ôïõ ÷áìçëïý pÇ êáé ôçò áðïõ-
óßáò áíéüíôùí ðïõ äéáðåñíïýí ôéò âéïëïãéêÝò ìåìâñÜ-
íåò, êõñßùò éüíôùí ÷ëùñßïõ15.

Ï ïõäüò ôïõ âÞ÷á âñÝèçêå õøçëüôåñïò óôïõò ÐÊ
óå óýãêñéóç ìå ôïõò Ê êáé ôïõò ÌÊ. Ôï åýñçìá áõôü
åðéâåâáéþíåé ôï áíôßóôïé÷ï ôçò ìåëÝôçò ôùí Pounsford
êáé óõí2. Áíôßèåôá, ç ÷ñïíéêÞ åîÝëéîç ôçò âñïã÷éêÞò
áðüöñáîçò ðïõ ðñïêÜëåóå ôï êéôñéêü ïîý óôïõò ÐÊ
Þôáí üìïéá ìå áõôÞ ôùí Ê: Ç ìéêñüôåñç ôéìÞ ôçò FEV

1

êáôåãñÜöç óôïí ßäéï ÷ñüíï (5 äåõôåñüëåðôá ìåôÜ ôï
âÞ÷á) êáé ç ðôþóç ôçò FEV

1
 Þôáí ìåãáëýôåñç áðü ü,ôé

óôïõò ÌÊ. Áõôü åßíáé óýìöùíï ìå ôçí õðüèåóç ðåñß
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äéáöïñåôéêþí ìç÷áíéóìþí ãéá ôï âÞ÷á êáé ãéá ôç âñïã-
÷éêÞ áðüöñáîç ðïõ ðñïêáëïýíôáé áðü ôï êéôñéêü ïîý.
Èá ìðïñïýóáìå íá óõìðåñÜíïõìå üôé ìåôáâïëÝò óôïõò
âñüã÷ïõò ïöåéëüìåíåò óôçí áèñïéóôéêÞ äñÜóç ôïõ êá-
ðíïý ôïõ ôóéãÜñïõ åßíáé õðåýèõíåò ãéá ôç âñïã÷éêÞ
áðüöñáîç óáí áðÜíôçóç óôçí åéóðíïÞ êéôñéêïý ïîÝïò
óôïõò Ê êáé óôïõò ÐÊ êáé üôé ôï ðåñéóôáóéáêü êÜðíé-
óìá êáèéóôÜ ôïõò õðïäï÷åßò ôùí åñåèéóìþí Þ, åéäéêü-
ôåñá, ôïõ âÞ÷á ëéãüôåñï åõáßóèçôïõò óôï êéôñéêü ïîý.
ÁíåîÜñôçôá áðü ôïõò ìç÷áíéóìïýò, ôï óõóôçìáôéêü
êÜðíéóìá öáßíåôáé üôé åðçñåÜæåé ôç âñïã÷éêÞ áíôéäñá-
óôéêüôçôá óôï êéôñéêü ïîý, üðùò óõìâáßíåé êáé ìå ôç
ìåôá÷ïëßíç16. Óå ìåëÝôç ôïõ ïõäïý ôïõ âÞ÷á óå êáðíé-
óôÝò ìå ÷ñüíéá áðïöñáêôéêÞ ðíåõìïíïðÜèåéá êáé õãéåßò
åèåëïíôÝò, ïé êáðíéóôÝò åß÷áí ÷áìçëüôåñï ïõäü âÞ÷á

óôï êéôñéêü ïîý óå ó÷Ýóç ìå ôïõò õãéåßò (ùò ïõäüò ôïõ
âÞ÷á õðïëïãßóôçêå ï ëïãÜñéèìïò ôçò óõãêÝíôñùóçò ðïõ
ðñïêÜëåóå äýï âç÷ïãüíåò ðñïóðÜèåéåò), åíþ äåí õðÞñ-
÷å äéáöïñÜ ùò ðñïò ôïí ïõäü âÞ÷á óôçí êáøáúóßíç17.
¢ñá, ôï êÜðíéóìá äåí öáßíåôáé íá åðçñåÜæåé ôç âç÷ï-
ãüíá áðÜíôçóç ôùí éíþí C, åíþ åðçñåÜæåé ôïõò åõáß-
óèçôïõò óôï êéôñéêü ïîý õðïäï÷åßò.

Ôï êÜðíéóìá èá ìðïñïýóå íá åðçñåÜæåé ôçí êßíçóç
ôùí éüíôùí óôïõò áåñáãùãïýò, áíáóôÝëëïíôáò ôçí Ýê-
êñéóç ôùí éüíôùí ÷ëùñßïõ17. Ôï ðåñéóôáóéáêü êÜðíéóìá
ßóùò ðñïêáëåß ìéá áíôéäñáóôéêÞ õðåñÝêêñéóç éüíôùí
÷ëùñßïõ óôïõò áåñáãùãïýò, óôéò ðåñéüäïõò ÷ùñßò êÜ-
ðíéóìá. ÁõôÞ ç õðåñÝêêñéóç ÷ëùñßïõ ßóùò ðñïóôáôåýåé
áðü âç÷ïãüíá, áëëÜ ü÷é áðü âñïã÷ïóõóðáóôéêÜ åñå-
èßóìáôá.
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çëéêßáò
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Ç åñãáóßá ðáñåëÞöèç óôéò 14/4/99 êáé åãêñßèç-
êå ðñïò äçìïóßåõóç óôéò 3/12/99.

ÐÅÑÉËÇØÇ: ÌåëåôÞèçêáí ïé öÜêåëïé 120 áóèåíþí ìå öõìáôéþ-
äç õðåæùêïôéêÞ óõëëïãÞ ðïõ íïóçëåýôçêáí óôçí êëéíéêÞ ìáò
êáôÜ ôç ÷ñïíéêÞ ðåñßïäï 1974-94. Ïé áóèåíåßò áõôïß (81 Üíäñåò,
39 ãõíáßêåò) áðïôåëïýí ôï 24,3% ôïõ óõíüëïõ ôùí öõìáôéþóåùí
êáé ôï 37% ôùí åîéäñùìáôéêþí õðåæùêïôéêþí óõëëïãþí. Ç ìÝóç
çëéêßá ôùí áóèåíþí Þôáí 44 Ýôç (16-85 Ýôç) êáé ôï 27,5% åß÷å
çëéêßá ³ 60 åôþí. Ç áêôéíïãñáößá èþñáêá Ýäåéîå ðáñåã÷õìáôéêÞ
áëëïßùóç óôï 10% ôùí ðåñéðôþóåùí. Åéäéêüôåñá, üóïí áöïñÜ
óôçí ïìÜäá ôùí áóèåíþí ìå çëéêßá ³ ôùí 60 åôþí, ôï 79% åß÷å
ìüíï õðåæùêïôéêÞ óõëëïãÞ óôçí áêôéíïãñáößá èþñáêá. ÈåôéêÞ
êáëëéÝñãåéá ðôõÝëùí âñÝèçêå óôï 18% ôùí ðåñéðôþóåùí, ôï 66%
ôùí ïðïßùí äåí åß÷å ðáñåã÷õìáôéêÞ âëÜâç. Ç äéÜãíùóç ôçò öõ-
ìáôéþäïõò õðåæùêïôéêÞò óõëëïãÞò ãéá ôï óýíïëï ôùí áóèåíþí
ôÝèçêå áðü ôç èåôéêÞ âéïøßá õðåæùêüôá (49,2%) êáé ôçí áíß÷íåõ-
óç ôïõ ìõêïâáêôçñéäßïõ ôçò öõìáôßùóçò óôï ðëåõñéôéêü õãñü
(17,2%) Þ óôá ðôýåëá (26,6%). Óôçí ðåñßðôùóç ðïõ ïé êáëëéÝñ-
ãåéåò ðôõÝëùí Þôáí áñíçôéêÝò ç äéÜãíùóç âáóßóôçêå óå êëéíé-
êïåñãáóôçñéáêÜ êñéôÞñéá (60%). Óõìðåñáßíåôáé üôé ç óõ÷íüôç-
ôá ôçò öõìáôéþäïõò õðåæùêïôéêÞò óõëëïãÞò óå Üôïìá ìåãÜëçò
çëéêßáò åßíáé õøçëÞ. Ç óõìâïëÞ ôùí êáëëéåñãåéþí ðôõÝëùí óôçí
äéÜãíùóç åßíáé óçìáíôéêÞ áêüìá êáé óå áðïõóßá ðáñåã÷õìáôé-
êÞò âëÜâçò óôçí áêôéíïãñáößá èþñáêá. Ðíåýìùí 1999, 12 (3):
196-202

ÅÉÓÁÃÙÃÇ

Åßíáé ãíùóôü üôé ï áñéèìüò ôùí ðåñéðôþóåùí öõìáôßùóçò Ý÷åé áõ-
îçèåß ôá ôåëåõôáßá ÷ñüíéá, ãåãïíüò ðïõ Ý÷åé áðïäïèåß êõñßùò óôçí ÇÉV
ëïßìùîç êáé óôï AIDS1,2. ¸÷åé äéáðéóôùèåß üìùò üôé, üôáí åîáéñåèïýí
ôá Üôïìá ìå HIV ëïßìùîç, ïé õðåñÞëéêåò áðïôåëïýí ôç ìåãáëýôåñç ïìÜ-
äá ôùí ðåñéðôþóåùí ìå öõìáôßùóç3-8. Óôçí ÁìåñéêÞ Ý÷åé âñåèåß üôé ôï
ðïóïóôü ôùí õðåñçëßêùí ìå öõìáôßùóç Ý÷åé õðåñäéðëáóéáóôåß áðü
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13,8% ôï 1953 óå 28,6% ôï 19799. Ïé Couser êáé Class-
roth ôï 1993 áíÝöåñáí üôé ôï 1987 ï áñéèìüò ôùí íÝùí
ðåñéðôþóåùí öõìáôßùóçò óå õðåñÞëéêåò Þôáí 20,6 áíÜ
100.000, åíþ ï áíôßóôïé÷ïò ãéá ôéò çëéêßåò 15-24 Þôáí
4,68. Ðñéí áðü ôïí áðïôåëåóìáôéêü Ýëåã÷ï ôçò öõìá-
ôßùóçò ó÷åäüí ôï 80% ôùí áôüìùí åß÷å ìïëõíèåß ìå ôï
ìõêïâáêôçñßäéï ôçò öõìáôßùóçò óôçí çëéêßá ôùí 30
åôþí. Ôá Üôïìá ðïõ åðÝæçóáí áðïôåëïýí ôçí ðëåéï-
øçößá ôùí ðåñéðôþóåùí ìå öõìáôßùóç ðïõ äéáãéãíþ-
óêïíôáé óÞìåñá ìåôáîý ôùí çëéêéùìÝíùí10. ÐáñÜãï-
íôåò ðïõ åõèýíïíôáé ãéá ôçí áíáæùðýñùóç ôçò íüóïõ
åßíáé ç äéáìïíÞ ôùí õðåñçëßêùí óå éäñýìáôá üðïõ ç
íüóïò óõ÷íÜ ðáßñíåé åíäçìéêü ÷áñáêôÞñá8,11,12, ç áíï-
óïêáôáóôïëÞ, ç êáêÞ äéáôñïöÞ, ç ëÞøç öáñìÜêùí êáé
ç óõíýðáñîç Üëëùí íüóùí3,8.

¸÷åé ðáñáôçñçèåß üôé, åéäéêÜ óå áóèåíåßò ìåãÜ-
ëçò çëéêßáò, ç öõìáôßùóç áñêåôÜ óõ÷íÜ äåí óõìðåñé-
ëáìâÜíåôáé óôç äéáöïñéêÞ äéÜãíùóç ìå áðïôÝëåóìá
áóèåíåßò ðïõ èåùñåßôáé üôé ðÜó÷ïõí áðü ðáñüîõíóç
÷ñüíéáò âñïã÷ßôéäáò Þ ðíåõìïíßá íá äéáãéãíþóêïíôáé
áöïý Ý÷ïõí Þäç åêèÝóåé Ýíá ìåãÜëï áñéèìü õãéþí áôü-
ìùí óôï ìõêïâáêôçñßäéï ôçò öõìáôßùóçò5. ÌåñéêÝò
öïñÝò ìÜëéóôá ç äéÜãíùóç ôßèåôáé ìåôÜ èÜíáôï áðü
íåêñïôïìéêü õëéêü8,13,14. Ôï ãåãïíüò áõôü ïöåßëåôáé
êõñßùò óôçí Üôõðç êëéíéêÞ êáé áêôéíïëïãéêÞ åéêüíá
ìå ôçí ïðïßá åìöáíßæåôáé ç íüóïò óôá çëéêéùìÝíá Üôï-
ìá, ôá ïðïßá åðéðëÝïí ìðïñåß íá Ý÷ïõí áñíçôéêÞ ôç
äåñìïáíôßäñáóç Mantoux2,15.

Ç öõìáôéþäçò õðåæùêïôéêÞ óõëëïãÞ óõíÞèùò ðå-
ñéãñÜöåôáé ùò ïîåßá êïêêéùìáôþäçò ðëåõñßôéò ç ïðïßá
åìöáíßæåôáé ùò óõíÝðåéá ðñüóöáôçò ëïßìùîçò óå íåá-
ñïýò åíÞëéêåò ðïõ êáôÜ êáíüíá äåí Ý÷ïõí åìöáíÞ ðá-
ñåã÷õìáôéêÞ âëÜâç16. Ðñüóöáôá óôïé÷åßá üìùò äåß-
÷íïõí üôé ç åðéäçìéïëïãßá ôùí öõìáôéùäþí õðåæùêï-
ôéêþí óõëëïãþí áëëÜæåé êáé ìðïñåß áõôÝò íá åìöáíé-
óôïýí óå ìåãáëýôåñåò çëéêßåò ùò ðñþôç åêäÞëùóç ôçò
íüóïõ Þ óõíçèÝóôåñá ùò áíáæùðýñùóç ðáëáéÜò íü-

óïõ16-18.
Ç áíáäñïìéêÞ áõôÞ ìåëÝôç Ýãéíå ìå óêïðü íá åêôé-

ìçèåß ç óõ÷íüôçôá ôçò öõìáôéþäïõò õðåæùêïôéêÞò
óõëëïãÞò óå Üôïìá ìåãÜëçò çëéêßáò óôïí Åëëçíéêü
÷þñï êáèþò êáé ï ôñüðïò äéáãíùóôéêÞò ðñïóÝããéóçò.

ÕËÉÊÏ ÊÁÉ ÌÅÈÏÄÏÓ

ÁíáóêïðÞèçêáí 323 öÜêåëëïé áóèåíþí ìå åîéäñù-
ìáôéêÞ õðåæùêïôéêÞ óõëëïãÞ êáé 494 áóèåíþí ìå öõ-
ìáôßùóç ðíåõìüíùí ðïõ íïóçëåýôçêáí óôçí êëéíéêÞ
ìáò êáôÜ ôçí 15åôßá 1979-1994. Áðü áõôïýò ìåëåôÞèç-
êáí 120 öÜêåëëïé áóèåíþí ìå ôç äéÜãíùóç ôçò öõìá-
ôéþäïõò õðåæùêïôéêÞò óõëëïãÞò. Áðü ôïõò ðáñáðÜíù
áóèåíåßò ïé 81 Þôáí Üíäñåò êáé ïé 39 ãõíáßêåò ìå çëé-
êßá áðü 16 Ýùò 85 åôþí (ìÝóç çëéêßá 44 Ýôç).

Áðü ôá äåäïìÝíá ôùí 120 áóèåíþí ìåëåôÞèçêáí
áíáëõôéêÜ ç óõ÷íüôçôá ôçò öõìáôéþäïõò õðåæùêïôé-
êÞò óõëëïãÞò áíÜ ïìÜäá çëéêßáò, ç óõíýðáñîç ðáñåã-
÷õìáôéêþí áëëïéþóåùí óôçí áêôéíïãñáößá èþñáêá
êáèþò êáé ç äéáãíùóôéêÞ ôïõò ðñïóÝããéóç ìå éäéáßôå-
ñç Ýìöáóç óôçí ïìÜäá áóèåíþí ìåãÜëçò çëéêßáò.

ÁÐÏÔÅËÅÓÌÁÔÁ

Áðü ôïõò 120 áóèåíåßò ðïõ ìåëåôÞèçêáí, ïé 55 (34
Üíäñåò êáé 21 ãõíáßêåò) åß÷áí çëéêßá ìéêñüôåñç Þ ßóç
ôùí 35 åôþí (45,8%), 32 (25 Üíäñåò êáé 7 ãõíáßêåò)
çëéêßá 36-59 åôþí (26,7%) êáé 33 (22 Üíäñåò êáé 11
ãõíáßêåò) çëéêßá ìåãáëýôåñç Þ ßóç ôùí 60 åôþí (27,5%)
üðùò öáßíåôáé óôïí ðßíáêá 1.

Ïé 120 áóèåíåßò ôçò ìåëÝôçò ìáò áðïôåëïýí ôï
24,3% ôïõ óõíüëïõ ôùí áóèåíþí ìå åíåñãü öõìáôßù-
óç ôùí ðíåõìüíùí êáé ôï 37% ôïõ óõíüëïõ ôùí åîé-
äñùìáôéêþí õðåæùêïôéêþí óõëëïãþí ðïõ íïóçëåýôç-
êáí óôçí êëéíéêÞ ìáò êáôÜ ôçí ßäéá ÷ñïíéêÞ ðåñßïäï.

Ç ìåëÝôç ôùí áðëþí áêôéíïãñáöéþí èþñáêá (ïðé-

Ðßíáêáò 1. ÊáôáíïìÞ êáôÜ öýëï êáé çëéêßá 120 ðåñéðôþóåùí öõìáôéþäïõò õðåæùêïôéêÞò óõëëïãÞò.

Çëéêßá (Ýôç) 16-35 36-59 ³ 60 Óýíïëï

¢íäñåò 34 25 22 81
Ãõíáßêåò 21 7 11 39

Óýíïëï 55 (45.8%) 32 (26,7%) 33 (27.5%) 120

Ó÷Ýóç (Áíä/Ãõí) 1.6 3.6 2
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óèéïðñïóèßùí êáé ðëáãßùí) Ýäåéîå óõíýðáñîç ðáñåã-
÷õìáôéêþí áëëïéþóåùí óå 12 áóèåíåßò (10%). Áðü
áõôïýò ïé 6 åß÷áí áíïìïéïãåíåßò óêéÜóåéò åíäåéêôéêÝò
ðñüóöáôçò âëÜâçò (5%) êáé ïé 6 (çëéêßáò Üíù ôùí 60
åôþí) áðïôéôáíþóåéò êáé ñéêíùôéêÝò âëÜâåò åíäåéêôé-
êÝò ðáëáéÜò íüóïõ (5%). (Ðßíáêáò 2).

Áíáëõôéêüôåñá, üóïí áöïñÜ óôçí ïìÜäá ôùí 33
áôüìùí ìå çëéêßá ìåãáëýôåñç ôùí 60 åôþí ðáñáôçñÞ-
èçêáí ôá åîÞò:

1) Ç Mantoux Þôáí èåôéêÞ óå 26 áðü ôïõò 31 áóèå-
íåßò óôïõò ïðïßïõò Ýãéíå (83,9%).

2) Ïé 26 óôïõò 33 áóèåíåßò (79%) åß÷áí ìüíï õðå-
æùêïôéêÞ óõëëïãÞ óôçí áêôéíïãñáößá èþñáêá. ¸îé
áóèåíåßò åß÷áí óõíïäü âëÜâç åíäåéêôéêÞ ðáëáéÜò íü-
óïõ (18,2%) êáé Ýíáò áóèåíÞò ðáñïõóßáæå óôïé÷åßá
åíäåéêôéêÜ ðñüóöáôçò âëÜâçò.

3) Ç äéÜãíùóç åôÝèç ìå ôïõëÜ÷éóôïí ìßá áðü ôéò
ðáñáêÜôù åîåôÜóåéò: á) Âéïøßá õðåæùêüôá óå 5 áðü
ôïõò 16 áóèåíåßò óôïõò ïðïßïõò Ýãéíå (31%), â) Èåôé-
êÞ êáëëéÝñãåéá ãéá ôï ìõêïâáêôçñßäéï ôçò öõìáôßù-
óçò ôïõ ðëåõñéôéêïý õãñïý óå 3 áóèåíåßò, ã) ÈåôéêÞ
êáëëéÝñãåéá ðôõÝëùí ãéá Â-Koch óå 6 áóèåíåßò áðü
ôïõò ïðïßïõò Ýíáò åß÷å óôïé÷åßá ðáëáéÜò âëÜâçò óôçí
áêôéíïãñáößá ôïõ èþñáêá êáé Ýíáò óôïé÷åßá åíäåéêôé-
êÜ ðñüóöáôçò âëÜâçò. Ïé õðüëïéðïé 4 (12%) äåí ðá-
ñïõóßáæáí ðáñåã÷õìáôéêÞ âëÜâç óôçí áêôéíïãñáößá
ôïõ èþñáêá. ä) Áíôáðüêñéóç óôçí áíôéöõìáôéêÞ áãù-
ãÞ ðïõ ÷ïñçãÞèçêå óôïõò õðüëïéðïõò 20 áóèåíåßò
(60,6%) ìå âÜóç ôá ðáñáêÜôù êñéôÞñéá: Åîéäñùìáôé-
êü õãñü ìå ëåìöïêõôôáñéêü ôýðï, èåôéêÞ Mantoux,
áýîçóç áäåíïóéíïäåáìéíÜóçò (ADA) > 33 UI óôï
ðëåõñéôéêü õãñü, ó÷Ýóç ëõóïæýìçò ðëåõñéôéêïý õãñïý
/ ëõóïæýìç ïñïý > 1,2 êáé áðïõóßá Üëëçò åñìçíåßáò
ãéá ôçí ðáñïõóßá ôïõ õãñïý.

Óôï óýíïëï ôùí áóèåíþí ç äéÜãíùóç ôçò öõìáôßù-

óçò åôÝèç óå 48 áóèåíåßò (40%) ìå ôïõëÜ÷éóôïí ìßá
áðü ôéò ðáñáêÜôù åîåôÜóåéò üðùò öáßíåôáé óôï ó÷Þ-
ìá 1.

1) Âéïøßá õðåæùêüôá Ýãéíå óå 59 áóèåíåßò (49,2%)
êáé ç éóôïëïãéêÞ åîÝôáóç ôïõ õëéêïý Þôáí èåôéêÞ óå
33 áóèåíåßò (55,9%).

2) ÊáëëéÝñãåéá ðëåõñéôéêïý õãñïý ãéá ìõêïâáêôç-
ñßäéï ôçò öõìáôßùóçò Ýãéíå óå 64 áóèåíåßò (53,3%)
êáé Þôáí èåôéêÞ óå 11 (17,2%).

3) ÊáëëéÝñãåéá ðôõÝëùí ãéá ìõêïâáêôçñßäéï ôçò
öõìáôßùóçò Ýãéíå óå 60 áóèåíåßò (50%) êáé Þôáí èå-
ôéêÞ óôïõò 16 (28,6%) áðü ôïõò ïðïßïõò ïé 10 äåí åß-
÷áí åìöáíÞ ðáñåã÷õìáôéêÞ âëÜâç (62,5%).

Óôïõò õðüëïéðïõò 72 áóèåíåßò (60%) ç äéÜãíùóç
âáóßóôçêå óôçí áíôáðüêñéóç óôçí áíôéöõìáôéêÞ áãù-
ãÞ ç ïðïßá ÷ïñçãÞèçêå ìå âÜóç ôá ðáñáêÜôù êñéôÞ-
ñéá:

ADA ìåãáëýôåñç áðü 33 UI êáé ó÷Ýóç ëõóïæýìçò
ðëåõñéôéêïý õãñïý/ëõóïæýìç ïñïý > 1,2 ç ïðïßá âñÝ-
èçêå óå 14 áðü ôïõò 17 áóèåíåßò ðïõ ìåôñÞèçêå (80%).

ÓÕÆÇÔÇÓÇ

Ç öõìáôßùóç ðáñáìÝíåé ìßá óçìáíôéêÞ áéôßá åîé-
äñùìáôéêÞò õðåæùêïôéêÞò óõëëïãÞò19,20. Óôç ìåëÝôç ìáò
áõôÞ áðïôåëåß ôï 37% ôùí åîéäñùìáôéêþí õðåæùêïôé-
êþí óõëëïãþí êáé ôï 24,3% ôùí ðåñéðôþóåùí ìå ðíåõ-
ìïíéêÞ öõìáôßùóç, ðïóïóôü ìåãÜëï óå ó÷Ýóç ìå ôï
áíôßóôïé÷ï Üëëùí ìåëåôþí üðïõ âñÝèçêå 5% êáé 7%
áíôßóôïé÷á7. Ðéèáíüí ôï õøçëü ðïóïóôü íá ó÷åôßæåôáé
ìå ôï ìåãÜëï áñéèìü ôùí áóèåíþí ìáò óôïõò ïðïßïõò
ç äéÜãíùóç ôÝèçêå ìå âÜóç ôçí áíôáðüêñéóç óôçí
áíôéöõìáôéêÞ áãùãÞ. ÅÜí åîáéñåèåß ç ïìÜäá áõôÞ ôùí
áóèåíþí, ôï ðïóïóôü áõôü ìåéþíåôáé óôï 14,8%. ¼óïí
áöïñÜ óôçí êáôáíïìÞ êáôÜ öýëï, ç ìéêñüôåñç äéáöï-

Ðßíáêáò 2. ÅõñÞìáôá áêôéíïãñáößáò èþñáêá.

ÏìÜäá çëéêßáò ÕðåæùêïôéêÞ ÓõëëïãÞ Õ.Ó êáé ðáñåã÷õìáôéêÞ âëÜâç
(Ýôç) (Õ.Ó)

ðáëáéÜ ðñüóöáôç

16-35 50 - 5
36-59 32 - -
³ 60 26 6 1

Óýíïëï 108 6 6
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öÜíéóç óõëëïãÞò óå Üôïìá ìåãÜëçò çëéêßáò íá èåù-
ñåßôáé óõ÷íÜ üôé ïöåßëåôáé óå Üëëåò íüóïõò üðùò êáñ-
êßíïò, ðíåõìïíßá, êáñäéáêÞ áíåðÜñêåéá Þ ðíåõìïíé-
êÞ åìâïëÞ8.

Ôá ôåëåõôáßá ÷ñüíéá Ý÷åé äéáðéóôùèåß üôé Ýíáò ìå-
ãÜëïò áñéèìüò çëéêéùìÝíùí åìöáíßæåé öõìáôéþäç õðå-
æùêïôéêÞ óõëëïãÞ. Óôç ìåëÝôç ìáò ïé 33 áóèåíåßò çëé-
êßáò Üíù ôùí 60 åôþí áðïôåëïýí ôï 27,5% ôïõ óõíü-
ëïõ. Ðéèáíüí ï ìåãÜëïò áõôüò áñéèìüò íá ó÷åôßæåôáé
ìå ôçí áýîçóç ôçò öõìáôßùóçò óõíïëéêÜ óôçí ïìÜäá
ôùí çëéêéùìÝíùí Þ ìå ôçí áýîçóç êõñßùò ôùí öõìá-
ôéùäþí õðåæùêïôéêþí óõëëïãþí.

Óå ìßá ìåëÝôç 26 öõìáôéùäþí õðåæùêïôéêþí óõë-
ëïãþí áíáöÝñïíôáé ôá 56 Ýôç ùò äéÜìåóç çëéêßá ôçò
ðñùôïðáèïýò íüóïõ åíþ ðïóïóôü 33% ôùí áóèåíþí
åß÷å çëéêßá ìåãáëýôåñç ôùí 60 åôþí17. Óôçí ßäéá åñãá-
óßá áíáöÝñåôáé üôé ç õðåæùêïôéêÞ óõëëïãÞ Þôáí ç ìï-
íáäéêÞ åêäÞëùóç ìåôáðñùôïðáèïýò ëïßìùîçò óôï 19%
åíþ óå Üëëç ìåëÝôç ôï ðïóïóôü áõôü áíÝñ÷åôáé óôï
46%. Ç ðáñïõóßá óõíÞèùò ôõðéêþí áêôéíïëïãéêþí åõ-
ñçìÜôùí ðáëáéÜò íüóïõ áðïôåëåß éó÷õñÞ Ýíäåéîç áíá-
æùðýñùóçò ôçò íüóïõ18. Óôç ìåëÝôç ìáò ìüíï 6 áóèå-
íåßò (18,2%) åß÷áí óõíïäü âëÜâç åíäåéêôéêÞ ðáëáéÜò

Ó÷Þìá 1. Ôñüðïò äéÜãíùóçò ôùí öõìáôéùäþí õðåæùêïôéêþí óõëëïãþí

ñÜ ðáñáôçñåßôáé óôéò íåáñÝò çëéêßåò (áíáëïãßá áí-
äñþí/ãõíáßêåò 1:6). Ç äéáöïñÜ áõôÞ ôñéðëáóéÜæåôáé
óôéò ìåóáßåò çëéêßåò (Üíäñåò/ãõíáßêåò 3:6) êáé ìåéþ-
íåôáé óôïõò çëéêéùìÝíïõò, üðïõ üìùò êáé ðÜëé ïé Üí-
äñåò åìöáíßæïíôáé ìå äéðëÜóéá óõ÷íüôçôá óå ó÷Ýóç
ìå ôéò ãõíáßêåò (Üíäñåò/ãõíáßêåò 2:1). Óå áíÜëïãç
ìåëÝôç ðïõ áöïñÜ áóèåíåßò Üíù ôùí 60 åôþí ìå ðíåõ-
ìïíéêÞ öõìáôßùóç ç ó÷Ýóç áõôÞ âñÝèçêå 2,3/17.

Ç öõìáôéþäçò õðåæùêïôéêÞ óõëëïãÞ èåùñåßôáé üôé
åßíáé áðïôÝëåóìá åðéâñáäõíüìåíçò áíôßäñáóçò õðå-
ñåõáéóèçóßáò ç ïðïßá åìöáíßæåôáé ùò áðÜíôçóç óôçí
ðáñïõóßá ôïõ áíôéãüíïõ ôïõ ìõêïâáêôçñéäßïõ óôçí
õðåæùêïôéêÞ êïéëüôçôá ìåôÜ áðü ñÞîç ìéêñÞò õðïû-
ðåæùêïôéêÞò åóôßáò16,17,21. Ëéãüôåñï óõ÷íÜ ç öõìáôéþ-
äçò õðåæùêïôéêÞ óõëëïãÞ åßíáé áðïôÝëåóìá áéìáôï-
ãåíïýò äéáóðïñÜò Þ ìüëõíóçò áðï ãåéôïíéêïýò ëåì-
öáäÝíåò17,21,22. Áí êáé ðñüêåéôáé ãéá íüóï áñ÷éêÜ áõ-
ôïðåñéïñéæüìåíç, áíáöÝñåôáé üôé Ýíá ðïóïóôü Ýùò
25% ôùí áóèåíþí ðïõ äåí Ý÷åé ëÜâåé èåñáðåßá ìðï-
ñåß íá áíáðôýîåé åíåñãü ðíåõìïíéêÞ Þ åîùðíåõìïíé-
êÞ íüóï åíôüò 5 åôþí áðü ôçí åìöÜíéóÞ ôçò23.

ÓõíÞèùò ç öõìáôéþäçò õðåæùêïôéêÞ óõëëïãÞ èåù-
ñåßôáé íüóïò ôçò íåáñÞò çëéêßáò ìå áðïôÝëåóìá ç åì-
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öõìáôßùóçò óôçí áêôéíïãñáößá ôïõ èþñáêá åíþ Ýíáò
åß÷å Ýíäåéîç ðñüóöáôçò âëÜâçò. Ïé õðüëïéðïé 26
(78,8%) åìöÜíéæáí ìüíï õðåæùêïôéêÞ óõëëïãÞ. Eðé-
ðëÝïí, 4 áðü ôïõò 26 (15,4%) áõôïýò áóèåíåßò åß÷áí
èåôéêÞ êáëëéÝñãåéá ðôõÝëùí. Óõíåðþò, óôçí åêôßìçóç
ôùí áóèåíþí ìå öõìáôéþäç ðëåõñßôéäá, åßíáé äýóêï-
ëï íá êáèïñéóôåß ìå âåâáéüôçôá áí ðñüêåéôáé ãéá åê-
äÞëùóç ðñùôïðáèïýò Þ äåõôåñïðáèïýò íüóïõ. Ç êá-
èéÝñùóç ôçò õðïëïãéóôéêÞò ôïìïãñáößáò ôïõ èþñáêá
ìðïñåß íá óõìâÜëåé óôçí ðåñáéôÝñù áíÜäåéîç áëëïéþ-
óåùí ðïõ äåí åßíáé åìöáíåßò óôçí áêôéíïãñáößá ôïõ
èþñáêá.

ÅíäéáöÝñïí ðáñïõóéÜæåé óôç ìåëÝôç ìáò ç äåñìïá-
íôßäñáóç Mantoux ç ïðïßá óôá çëéêßáò ìåãáëýôåñçò
ôùí 60 åôþí Üôïìá âñÝèçêå èåôéêÞ óå ðïóïóôü 83,9%
(26/31) åíþ óå Üëëåò ìåëÝôåò ôï ðïóïóôü áõôü åßíáé
÷áìçëüôåñï (55%)7. Ðéèáíüí ôï åýñçìá áõôü íá ó÷å-
ôßæåôáé ìå ôçí õøçëÞ åðßðôùóç ôçò öõìáôßùóçò óôïí
åëëçíéêü ÷þñï êáôÜ ôá ðñïçãïýìåíá ÷ñüíéá.

¼óïí áöïñÜ óôç äéáãíùóôéêÞ ðñïóÝããéóç ôçò öõ-
ìáôéþäïõò õðåæùêïôéêÞò óõëëïãÞò áíáöÝñåôáé üôé óôï
60-80% ôùí áóèåíþí ìå öõìáôßùóç ç âéïøßá ôïõ õðå-
æùêüôá áðïêáëýðôåé êïêêéþìáôá23. Ôï áíôßóôïé÷ï ðï-
óïóôü óôç äéêÞ ìáò ìåëÝôç åßíáé 56%. Óå Üëëç áíáëõ-
ôéêüôåñç ìåëÝôç áíáöÝñåôáé ç ýðáñîç êïêêéùìÜôùí
óôçí âéïøßá ôïõ õðåæùêüôá óôï 72% ôùí áóèåíþí ìå
ðñùôïðáèÞ ëïßìùîç êáé óôï 25% åêåßíùí ìå áíáæùï-
ðýñùóç ôçò íüóïõ, ãåãïíüò ðïõ óõó÷åôßæåôáé ìå ôçí
ðéèáíüí ëéãüôåñï êáëÜ áíáðôõãìÝíç êõôôáñéêÞ áíï-
óßá óôïõò áóèåíåßò áõôïýò18.

Ç óõ÷íüôçôá ôùí èåôéêþí êáëëéåñãåéþí áðü ôï
õðåæùêïôéêü õãñü åßíáé ãåíéêÜ ÷áìçëÞ (20-25% ôùí
ðåñéðôþóåùí)23. Óôç ìåëÝôç ìáò èåôéêÞ êáëëéÝñãåéá ãéá
ìõêïâáêôçñßäéï âñÝèçêå óå ðïóïóôü 17%. Ðáñüëá
áõôÜ õðÜñ÷ïõí åñãáóßåò óôéò ïðïßåò ôï áíôßóôïé÷ï
ðïóïóôü åßíáé áñêåôÜ ìåãáëýôåñï 40% Þ áêüìç êáé
58%16.

ÈåôéêÞ êáëëéÝñãåéá ðôõÝëùí âñÝèçêå óôï 26,6%
ôùí áóèåíþí ìáò áðü ôïõò ïðïßïõò ôï 62,5% äåí ðá-
ñïõóßáæå åìöáíÞ ðáñåã÷õìáôéêÞ âëÜâç óôçí áêôéíï-
ãñáößá èþñáêá. Óå Üëëç ìåëÝôç ðïõ áöïñÜ åðßóçò
ðåñéðôþóåéò áóèåíþí ÷ùñßò ðáñåã÷õìáôéêÞ âëÜâç ç
êáëëéÝñãåéá ðôõÝëùí Þôáí èåôéêÞ óôï 11,4%. Áîßæåé

íá óçìåéùèåß üôé óôï 50% ôùí áóèåíþí ìå èåôéêÞ êáë-
ëéÝñãåéá ðôõÝëùí, áõôÞ áðïôåëïýóå ôï ìüíï äéáãíù-
óôéêü õëéêü. Åéäéêüôåñá, óôçí ïìÜäá ôùí õðåñçëßêùí,
ïé 4 áðü ôïõò 6 áóèåíåßò ìå èåôéêÜ ðôýåëá äåí åß÷áí
ðáñåã÷õìáôéêÞ áëëïßùóç óôçí áêôéíïãñáößá ôïõ èþ-
ñáêá êáé ï 1 óôïõò 4 äåí åß÷å Üëëï èåôéêü äéáãíùóôé-
êü õëéêü. Ôï åýñçìá áõôü ôïíßæåé ôç äéáãíùóôéêÞ áîßá
ôçò áðëÞò áõôÞò åîÝôáóçò ç ïðïßá ðñÝðåé íá ãßíåôáé
áêüìá êáé üôáí ç ìüíç áêôéíïëïãéêÞ Ýíäåéîç åßíáé ç
õðåæùêïôéêÞ óõëëïãÞ.

ÓÞìåñá åßíáé ðëÝïí ãíùóôÞ ç áîßá ðïõ Ý÷åé ï êá-
èïñéóìüò ôçò äñáóôçñéüôçôáò ôçò áäåíïóéíïäåáìéíÜ-
óçò (ADA) óôï õðåæùêïôéêü õãñü üðùò åðßóçò êáé ç
ó÷Ýóç ëõóïæýìçò õðåæùêïôéêïý õãñïý/ëõóïæýìç ïñïý
óôç äéáöïñéêÞ äéÜãíùóç ìåôáîý öõìáôéùäþí êáé ìç
öõìáôéùäþí õðåæùêïôéêþí óõëëïãþí, ìå åîáßñåóç ôï
åìðýçìá ãåãïíüò ðïõ Ýììåóá âïçèÜ óôç äéáöïñéêÞ
äéÜãíùóç ìåôáîý öõìáôßùóçò êáé êáêïÞèïõò íüóïõ24-

26. Áõôü åðéâåâáéþíåôáé êáé áðü ôç äéêÞ ìáò ìåëÝôç
üðïõ ADA ìåãáëýôåñç áðü 33 UI êáé ó÷Ýóç ëõóïæý-
ìçò ðëåõñéôéêïý õãñïý/ëõóïæýìç ïñïý > 1,2 âñÝèçêå
óôï 80% ôùí áóèåíþí ðïõ ìåôñÞèçêå (14/17).

Ìå âÜóç ôá áðïôåëÝóìáôá ôçò ìåëÝôçò ìáò ðñïêý-
ðôïõí ïé ðáñáêÜôù ðáñáôçñÞóåéò:

� Ç óõ÷íüôçôá åìöÜíéóçò ôçò öõìáôéþäïõò õðå-
æùêïôéêÞò óõëëïãÞò óå Üôïìá ìåãÜëçò çëéêßáò åßíáé
áõîçìÝíç êáé áöïñÜ ðåñéóóüôåñï óôïõò Üíäñåò.

� Ç óõìâïëÞ ôçò êáëëéÝñãåéáò ðôõÝëùí óôç äéÜ-
ãíùóç åßíáé óçìáíôéêÞ êáé èá ðñÝðåé íá ãßíåôáé óå
êÜèå áóèåíÞ ìå õðåæùêïôéêÞ óõëëïãÞ êáé õðïøßá
öõìáôßùóçò.

� Ç äéáãíùóôéêÞ áîßá ôïõ ðñïóäéïñéóìïý ôçò ADA
ôïõ ðëåõñéôéêïý õãñïý êáé ôçò ó÷Ýóçò ëõóïæýìçò
õãñïý/ïñïý åßíáé õøçëÞ.

� Ðáñåã÷õìáôéêÝò áëëïéþóåéò óôçí áêôéíïãñáößá
èþñáêá áóèåíþí Üíù ôùí 60 åôþí ìå öõìáôéþäç õðå-
æùêïôéêÞ óõëëïãÞ äåí ðáñáôçñïýíôáé óå ìåãÜëï ðï-
óïóôü. Ç õðïëïãéóôéêÞ ôïìïãñáößá ðñÝðåé íá êáèéå-
ñùèåß ãéá ôçí áíÜäåéîç âëáâþí ðïõ äåí áðåéêïíßæï-
íôáé óôçí áðëÞ áêôéíïãñáößá. Ç äéÜêñéóç ìåôáîý ðñù-
ôïðáèïýò êáé ìåôáðñùôïðáèïýò íüóïõ óôçí ïìÜäá
áõôÞ åßíáé äýóêïëç.
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SUMMARY

Tuberculous pleural effusion in elderly patients

K. Dimakou, P. Latsi, M. Tïubis, A. Rasidakis, D. Orfanidou, E. Zagana, P. Bakakos,
I. Iordanoglou

We reviewed the records of 120 cases of tuberculous pleural effusion seen during the period 1979-94.
These cases constituted 24.3% of all diseases due to Mycobacterium Tuberculosis and 37% of all
exudative pleural eflusions. The mean age of the patients was 44 years and 27.5% of them was over
60 years of age. Ten per cent of the total cases were accompanied by roentgenographic pulmonary
parenchymal infiltrates. As for the elderly group we found in 79% of the cases the pleural effusion as
the only roentgenographic abnormality. Eighteen per cent of the cases had M. Tuberculosis cultured
in sputum while the 66% of this subgroup had no parenchymal infiltrates. Tuberculous pleural effu-
sion was diagnosed if the patient had positive pleural biopsy and M. Tuberculosis cultured in pleural
fluid or sputum. In the absence of a positive culture, the diagnosis was based upon an undiagnosed
lymphocytic exudative pleural effusion, increased ADA in pleural fluid and pleural lysozyme /serum
lysozyme ratio as well as clinical and roentgenographic abnormalities resolution following antimyco-
bacterial chemotherapy. We conclude that the age of patients with pleural effusion appears to be
increasing. Sputum cultures in addition to other specimens cultures increase the diagnostic yield even
in cases without roentgenographic parenchymal infiltrates. Pneumon 1999, 12 (3): 196-202

Key words: Ôuberculosis, Pleural effusion, Elderly
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Áëëáîå ç äéåýèõíóÞ óáò;
ÐñïêåéìÝíïõ ç áðïóôïëÞ ôïõ ðåñéïäéêïý ìáò íá óõíå÷éóèåß ÷ùñßò ðñïâëÞìáôá, ðáñáêáëïýìå åíç-
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ÅíäéáöÝñïõóá Ðåñßðôùóç

Ç åñãáóßá ðáñåëÞöèç óôéò 25/2/99 êáé åãêñßèç-
êå ðñïò äçìïóßåõóç óôéò 3/12/99.

ÂáñåéÜ õðåñêáðíßá óå ìõîïéäçìáôéêü áóèåíÞ

Ðíåõìïíïëïãéêü ÔìÞìá ôïõ Í.Ã.Í.Ì. �Á. ÖëÝìéãê�

Ó. ÔïõêìáôæÞ
Í. Ìðßêïõ
Í. ÊïóìÜò
Å. Ôáóéïðïýëïõ
Ó. Ðáñáóôáôßäçò
Á. Äáìéáíüò

ÐÅÑÉËÇØÇ: ÐáñïõóéÜæåôáé ç ðåñßðôùóç áóèåíïýò ìå âáñåéÜ
õðåñêáðíßá óõíåðåßá õðïèõñåïåéäéóìïý, ï ïðïßïò áêïëïýèçóå
èåñáðåßá õðïêáôÜóôáóçò ìå èõñåïåéäéêÝò ïñìüíåò. ÌåôÜ áðü
äéÜóôçìá äýï ìçíþí ï áóèåíÞò åìöÜíéóå áîéïóçìåßùôç âåëôßù-
óç ôïõ ëåéôïõñãéêïý åëÝã÷ïõ ôçò áíáðíïÞò, ôùí áåñßùí áßìáôïò,
ôùí PI

max
, PE

max
, Pdi

max
 êáèþò êáé ôçò óõíïëéêÞò êëéíéêÞò êáé åñ-

ãáóôçñéáêÞò ôïõò åéêüíáò. Ãßíåôáé óýíôïìç áíáóêüðçóç ôçò âé-
âëéïãñáößáò êáé óõó÷åôéóìüò ôçò ìå ôï óõãêåêñéìÝíï ðåñéóôáôé-
êü. Ðíåýìùí 1999, 12 (3): 203-206

ÉÓÔÏÑÉÊÏ

¢íäñáò 70 åôþí ðñïóÞëèå óôá ÅîùôåñéêÜ Iáôñåßá ôçò êëéíéêÞò ìáò
áéôéþìåíïò äýóðíïéá. Åðñüêåéôï ãéá óõíôáîéïý÷ï ïéêïäüìï-áãñüôç, ìç
êáðíéóôÞ êáé ðá÷ýóáñêï. Ï áóèåíÞò áíÝöåñå ìåñéêÞ èõñåïåéäåêôïìÞ
ðñï 55 åôþí ãéá ôçí áíôéìåôþðéóç âñïã÷ïêÞëçò, ìå ðåñéóôáóéáêÞ ëÞøç
èåñáðåßáò áðïêáôÜóôáóçò, ôçí ïðïßá ðñï äéåôßáò äéÝêïøå ïëïó÷åñþò.
Ôï áôïìéêü ôïõ áíáìíçóôéêü Þôáí åëåýèåñï áíáðíåõóôéêÞò íüóïõ.

ÖÕÓÉÊÇ ÅÎÅÔÁÓÇ - ÅÑÃÁÓÔÇÑÉÁÊÁ ÅÕÑÇÌÁÔÁ

ÊáôÜ ôçí åðéóêüðçóç ôïõ áóèåíïýò äéáðéóôþèçêáí Ýíôïíç õðíçëßá,
ïßäçìá ðñïóþðïõ, õðåñáéìéêïß åðéðåöõêüôåò êáé ïéäÞìáôá êÜôù Üêñùí.
�Çôáí Ýíôïíá âñáäõøõ÷éêüò, ìå ó÷åôéêÜ êáëü åðßðåäï óõíåßäçóçò.

Áðü ôçí êáôÜ óõóôÞìáôá åîÝôáóç ðñïÝêõøáí ôá åîÞò:
�Êõêëïöïñéêü: Öõóéïëïãéêïß êáñäéáêïß ôüíïé, óõ÷íüôçôá 75/min, öõ-

óéïëïãéêüò ñõèìüò, áñôçñéáêÞ ðßåóç 140/85 mmÇg. ÇÊÃ: Öëåâïêïì-
âéêüò ñõèìüò. Áê/ößá èþñáêïò: Áýîçóç êáñäéïèùñáêéêïý äåßêôç.

�Áíáðíåõóôéêü: ÄéÜ÷õôç ìåßùóç ôïõ áíáðíåõóôéêïý øéèõñßóìáôïò.
ÁÝñéá áßìáôïò åéóüäïõ (÷ùñßò ïîõãüíï): pÇ: 7,35, pCO

2
: 70mmÇg,

ËÝîåéò-êëåéäéÜ: Âáñåßá õðåñêáðíßá, ìõîïßäçìá,
õðïèõñåïåéäéóìüò, èõñåïåéäéêÝò ïñìüíåò.
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pÏ
2
: 37mmÇg, HCO

3
: 39,7meq/L.

�ËïéðÜ óõóôÞìáôá: Ç íåõñïëïãéêÞ åîÝôáóç áðåêÜ-
ëõøå ìåßùóç ôùí åí ôù âÜèåé ôåíïíôßùí áíôáíá-
êëáóôéêþí.
Ï åñãáóôçñéáêüò Ýëåã÷ïò áðïêÜëõøå ôçí ýðáñîç

ìéêñÞò áíáéìßáò êáé õðïèõñåïåéäéóìïý (Hct: 36%, Áé-
ìïóöáéñßíç: 11,2 g/dl, ËåõêÜ: 7.020/ìl, Ð: 75, Ë: 20,
ÌÌ 4, Ç: 1, ÅñõèñÜ: 3.060.000/ìl, MCV: 100, MCH:
32, RDW: 13%, ÁéìïðåôÜëéá: 350.000/ìl, Ïõñßá: 61
mg%, Êñåáôéíßíç: 1,0 mg%, ÓÜê÷áñï: 98 mg%, ×ï-
ëåñõèñßíç: 0,6 mg%, ÁëêáëéêÞ öùóöáôÜóç: 84 u/L,
SGOT: 100 u/L, SGÑÔ: 18 u/L, Ïë. Ëåõêþìáôá: 6.8
g%, C.Ê.: 57 u/L, LDH: 135 u/L, Na: 143 meq/L, Ê: 4,2
meq/L, Ca ïëéêü: 9,5 mg%, ×ïëçóôåñßíç: 260 mg%,
Ô

3
: 0,31 ng/mL (ö.ô. 0,90-1,80), Ô

4
: 0,39 ìg/dL (ö.ô. 5,50-

11,50), TSH: 35 mU/L (ö.ô. 0,23-4.00).
Ï ëåéôïõñãéêüò Ýëåã÷ïò ôçò áíáðíïÞò Þôáí åíäåéêôé-

êüò ðåñéïñéóôéêÞò íüóïõ (FEV
1
: 1000mL, FVC:

1110mL, FEV
1
/FVC: 90%, PEF

50
: 1,74, PEF

25
: 0.46,

MEF: 1,11).
Óôïí áóèåíÞ ìåôñÞèçêáí åðßóçò ç ìÝãéóôç åéóðíåõ-

óôéêÞ êáé åêðíåõóôéêÞ ðßåóç óôüìáôïò (÷ñçóéìïðïéÞèç-
êå ìåôáôñïðÝáò ðéÝóåùò Validyne) êáé ç ìÝãéóôç äéá-
äéáöñáãìáôéêÞ ðßåóç (ìå ïéóïöÜãåéï êáé ãáóôñéêü
ìðáëüíé - ìÝèïäïò Sniff, ìå âñá÷åßá ìÝãéóôç åêïýóéá
åéóðíåõóôéêÞ êßíçóç ìÝóù ñéíüò. ×ñçóéìïðïéÞèçêå ìå-
ôáôñïðÝáò ðéÝóåùò Hewllett Packard 27OC. Ç êáôáãñá-
öÞ Ýãéíå ìå óýóôçìá CODAS). Ôá áðïôåëÝóìáôá ôùí
äïêéìáóéþí áõôþí Þôáí óõìâáôÜ ìå �ìåôñßïõ âáèìïý
ìõßêÞ áäõíáìßá ôïõ äéáöñÜãìáôïò (Plmax = 40
cmÇ

2
Ï, PEmax = 70 cmÇ

2
Ï, Pdimax = 67 cmÇ

2
Ï).

×áñáêôçñéóôéêÞ, ôÝëïò, Þôáí ç ðáñáôÞñçóç üôé óôéò
ðåñéðôþóåéò ðïõ ï áóèåíÞò õðïâëÞèçêå óå åêïýóéï õðå-
ñáåñéóìü, äéáðéóôþíïíôáí ðôþóç ôïõ áñôçñéáêïý PCO

2

êáôÜ 10 mmÇg.

ÐÏÑÅIÁ ÍOÓÏÕ

Ï áóèåíÞò ôÝèçêå óå áãùãÞ ìå Ô
4
 (75 ìg/çìÝñá åðß

20 çìÝñåò êáé 100 ìg/çìÝñá óôç óõíÝ÷åéá). ÌåôÜ ôéò 60
çìÝñåò èåñáðåßáò ïé ïñìïíéêïß ðñïóäéïñéóìïß åß÷áí ùò
åîÞò: Ô

3
: 0,92 ng/mL, Ô

4
: 4,42 ìg/dL, TSH: 4,44 mU/L,

êáé ôá áÝñéá áßìáôïò pÇ: 7,40, PCO
2
: 40,8 mmÇg, PÏ

2
:

58,6 mmÇg, HCO
3
: 25,4 meq/L. Áíôßóôïé÷á, ï óðéñïìå-

ôñéêüò Ýëåã÷ïò Þôáí åðßóçò âåëôéùìÝíïò: FEV
1
: 1850

mL, FVC: 2170 mL, FEV
1
/FVC: 85%, PEF

50
: 3,51,

PEF
25

: 1,07, MEF: 3,10. Óôï äéÜóôçìá áõôü ðáñáôçñÞ-
èçêå ìéá óôáäéáêÞ áñ÷éêÜ êáé áëìáôþäçò óôçí óõíÝ-
÷åéá âåëôßùóç ôçò óõíåßäçóçò, ôçò êéíçôéêüôçôáò êáé
ôçò ãåíéêÞò êáôÜóôáóçò ôïõ áññþóôïõ.

Óå åðüìåíåò, ôÝëïò, åðéóêÝøåéò óôá ÔáêôéêÜ Åîùôå-
ñéêÜ Éáôñåßá êáé óå ðåñéüäïõò ðïõ ï áóèåíÞò åß÷å êá-
ôáóôåß åõèõñåïåéäéêüò, äéáðéóôþèçêå âåëôßùóç ôçò ãå-
íéêÞò ôïõ êáôÜóôáóçò, áðïêáôÜóôáóç ôïõ ëåéôïõñãéêïý
åëÝã÷ïõ êáé ôùí áåñßùí áßìáôïò óå öõóéïëïãéêÜ åðßðå-
äá. Åðéóçìáßíåôáé üôé ï áóèåíÞò åðáíÞëèå êáíïíéêÜ
óôéò êáèçìåñéíÝò ôïõ äñáóôçñéüôçôåò.

ÓÕÆHÔÇÓÇ

Ç õðïëåéôïõñãßá ôïõ èõñåïåéäïýò Ý÷åé ùò áðïôÝ-
ëåóìá ôç äéáôáñá÷Þ ôçò áíáðíåõóôéêÞò ëåéôïõñãßáò.
Ç äéáôáñá÷Þ áõôÞ ìðïñåß íá ïöåßëåôáé óå áäõíáìßá
ôùí áíáðíåõóôéêþí ìõþí, ìå åìöÜíéóç ìõïóéôéêÞò óõí-
äñïìÞò (ìõïðÜèåéá), óôç äéáôáñáãìÝíç ëåéôïõñãßá ôïõ
áíáðíåõóôéêïý êÝíôñïõ, óôçí áðüöñáîç ôùí áíùôÝ-
ñùí áåñïöüñùí ïäþí ìå ôçí åìöÜíéóç õðíïáðíïßêïý
óõíäñüìïõ Þ óå õðåæùêïôéêÞ óõëëïãÞ13.

Óå ðñüóöáôåò åñãáóßåò åêôéìÞèçêå ç éó÷ýò ôùí
áíáðíåõóôéêþí ìõþí ìå ìÝôñçóç ôçò ìÝãéóôçò åéóðíåõ-
óôéêÞò (Pl

max
) êáé åêðíåõóôéêÞò (PE

max
) ðßåóçò óôï óôü-

ìá óå áóèåíåßò ìå ðñùôïðáèÝò ìõîïßäçìá2,4. Äéáðéóôþ-
èçêå üôé õðÜñ÷åé åëÜôôùóç êáé ôùí åéóðíåõóôéêþí êáé
ôùí åêðíåõóôéêþí ðéÝóåùí, ïé ïðïßåò ìåôÜ áðü èåñá-
ðåßá õðïêáôÜóôáóçò (äéáñêåßáò 3-6 ìçíþí) âåëôéþíï-
íôáé2,5,6.

Ï ëåéôïõñãéêüò Ýëåã÷ïò ôçò áíáðíïÞò óôïõò õðïèõ-
ñåïåéäéêïýò áóèåíåßò åßíáé åíäåéêôéêüò ðåñéïñéóôéêïý
óõíäñüìïõ, ôï ïðïßï áñ÷éêÜ áðïäüèçêå óôçí ðá÷õóáñ-
êßá ôùí áóèåíþí áõôþí êáé óôéò ìéêñÝò ôáéíéïåéäåßò
áôåëåêáôáóßåò ðïõ åìöáíßæïíôáé óõ÷íÜ óôçí áêôéíï-
ãñáößá èþñáêïò. Ôï áêñéâÝò, ùóôüóï, áßôéï öáßíåôáé
íá åßíáé ç ìõïðÜèåéá ðïõ åêäçëþíåôáé óôï õðïèõ-
ñåïåéäéêü óýíäñïìï3,4. Ç ìõïðÜèåéá áõôÞ áöïñÜ êõ-
ñßùò óôï äéÜöñáãìá êáé ëéãüôåñï óôïõò Üëëïõò áíá-
ðíåõóôéêïýò ìýò. Ç ôéìÞ, åðïìÝíùò, ôçò ìÝãéóôçò äéá-
öñáãìáôéêÞò ðßåóçò (Pdi max) åßíáé ìåéùìÝíç.

Ç ÷ïñÞãçóç èõñåïåéäéêþí ïñìïíþí Ý÷åé ùò áðï-
ôÝëåóìá ôç âåëôßùóç ôùí áíáðíåõóôéêþí üãêùí êáé
÷ùñçôéêïôÞôùí2,5,6 ãåãïíüò ðïõ åðéâåâáéþèçêå êáé ìå
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Åéêüíá 1. Á/á èþñáêïò êáôÜ ôçí åßóïäï ôïõ áóèåíïýò, üðïõ
åìöáíßæåôáé óçìåéïëïãßá óõìöïñçôéêÞò êáñäéáêÞò áíåðÜñ-
êåéáò (áýîçóç ôïõ êáñäéïèùñáêéêïý äåßêôç, äéåýñõíóç ôùí
ðíåõìïíéêþí ðõëþí êáé áíáóôñïöÞ ôçò áéìÜôùóçò). Åðéóç-
ìáßíåôáé ç õøçëÞ èÝóç ôùí çìéäéáöñáãìÜôùí êáé ç ïìüôéìç
ìåßùóç ôùí ðíåõìïíéêþí üãêùí.

Åéêüíá 2. Á/á èþñáêïò äýï ìÞíåò ìåôÜ: ÓáöÞò âåëôßùóç ôçò
ðñïçãïýìåíçò åéêüíáò.

ôïí äéêü ìáò Üññùóôï. Óýìöùíá ìå ïñéóìÝíïõò óõã-
ãñáöåßò, ç áýîçóç ôçò äéáöñáãìáôéêÞò äýíáìçò èåù-
ñåßôáé üôé åßíáé ï êýñéïò ëüãïò ôçò âåëôßùóçò ôùí óðé-
ñïìåôñéêþí ðáñáìÝôñùí2,5,6. Áõôü äéáðéóôþèçêå êáé
óôç äéêÞ ìáò ðåñßðôùóç. ÓõãêåêñéìÝíá, ç ìÝãéóôç åé-
óðíåõóôéêÞ êáé åêðíåõóôéêÞ ðßåóç (Pl

max
 êáé PE

max
)

âåëôéþèçêå ìå ôç èåñáðåßá óå ðïóïóôü ðïõ îåðåñíïý-
óå ôï 50%. ÁíÜëïãç Þôáí ç áýîçóç êáé ôçò äéáäéá-
öñáãìáôéêÞò ðßåóçò (Pdi

max
), ç ïðïßá ðñéí ôç èåñáðåßá

åß÷å ðñïóäéïñéóôåß óôá 67 cm Ç
2
Ï (Ö.Ô. ãéá ôïõò Üí-

äñåò > 100 cm Ç
2
Ï).

Óå ìõîïéäçìáôéêïýò áóèåíåßò âñÝèçêå ðùò õðÜñ÷åé,
ðáñÜëëçëá, ìåéùìÝíç áíôáðüêñéóç ôïõ áíáðíåõóôéêïý
êÝíôñïõ óôá õðåñêáðíéêÜ êáé õðïîõãïíáéìéêÜ åñåèß-
óìáôá. Óôç ìåéùìÝíç áðÜíôçóç óôï õðåñêáðíéêü åñÝ-
èéóìá öáßíåôáé íá óõìâÜëëåé êáé ç õðïèåñìßá, ðïõ ðñï-
êáëåß ôáõôü÷ñïíá ìåéùìÝíç áíôáðüêñéóç óôï õðïîõãï-
íáéìéêü åñÝèéóìá êáé âëÜâç óôéò íåõñïìõéêÝò óõíÜ-
øåéò5. Ùò óïâáñüôåñç åêäÞëùóç áõôÞò ôçò äéáôáñá-
÷Þò èåùñåßôáé ç åìöÜíéóç áíáðíåõóôéêÞò áíåðÜñ-
êåéáò, áêüìç êáé õðåñêáðíéêïý êþìáôïò, óå áóèåíåßò

ìå ðñüóöáôá åêäçëùèÝí ìõîïßäçìá1. Ç óõíýðáñîç êáé
áõôïý ôïõ ìç÷áíéóìïý ôçò õðåñêáðíßáò öÜíçêå íá åðé-
âåâáéþíåôáé êáé óôïí äéêü ìáò áóèåíÞ, ìå ôçí  ðôþóç
ôïõ áñôçñéáêïý pCO

2
 êáôÜ 10 mmÇg óå åðáíåéëçì-

ìÝíåò ðñïóðÜèåéåò åêïýóéïõ õðåñáåñéóìïý.
Ç áõîçìÝíç åðßðôùóç ôïõ õðíïáðíïúêïý óõíäñüìïõ

óå ìõîïéäçìáôéêïýò áóèåíåßò ïöåßëåôáé óôéò ãíùóôÝò
áíáôïìéêÝò áíùìáëßåò ôïõ áíùôÝñïõ áíáðíåõóôéêïý
óõíÝðåéá õðïèõñåïåéäéóìïý (ìáêñïãëùóóßá, áýîçóç
ìåãÝèïõò ïñéóìÝíùí ìõþí ôïõ ñéíïöÜñõããá, éäßùò ôïõ
ãåíåéïãëùóóéêïý ìõüò, ëüãù åíáðïèÝóåùò âëåííïðï-
ëõóáê÷áñéôþí êáé ðñùôåúíþí4). ÔÝôïéåò áëëïéþóåéò
óôéò áíáôïìéêÝò äïìÝò ôïõ óôïìáôïöÜñõããá Ý÷ïõí ùò
áðïôÝëåóìá ôçí åëÜôôùóç ôïõ áõëïý ôïõ êáé ôç äéåõ-
êüëõíóç ôçò áðüöñáîçò.

Ïé õðåæùêïôéêÝò óõëëïãÝò, ôÝëïò, áìöïôåñüðëåõñåò
Þ åôåñüðëåõñåò, ðáñáôçñïýíôáé óõ÷íÜ óôïí õðïèõ-
ñåïåéäéóìü êáé åßíáé åßôå åîéäñþìáôá åßôå äééäñþìá-
ôá, äß÷ùò ìÝ÷ñé óôéãìÞò íá Ý÷åé áðïóáöçíéóèåß ç áé-
ôéïëïãßá ôïõò. Ïé áëëáãÝò óôç äéáðåñáôüôçôá ôùí áã-
ãåßùí ðïõ ðáñáôçñïýíôáé óôïí õðïèõñåïåéäéóìü ðé-
èáíþò íá åíÝ÷ïíôáé óôï ó÷çìáôéóìü áõôþí ôùí óõë-
ëïãþí.

Åßíáé óáöÝò üôé óôïí äéêü ìáò Üññùóôï ç áíáðíåõ-
óôéêÞ äéáôáñá÷Þ ïöåßëïíôáí êáé óôç ìõïðÜèåéá ôïõ
ìõîïéäÞìáôïò, ç ïðïßá ðñïêÜëåóå ìåßùóç ôçò ìÝãéóôçò
åéóðíåõóôéêÞò, ôçò ìÝãéóôçò åêðíåõóôéêÞò êáé ôçò äéá-
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äéáöñáãìáôéêÞò ðßåóçò, áëëÜ êáé óôç ìåéùìÝíç äñá-
óôçñéüôçôá ôïõ áíáðíåõóôéêïý êÝíôñïõ, õðÝñ áõôïý

äå óõíçãïñåß ç ìåßùóç ôïõ pCO
2
 óå åðáíåéëçììÝíåò

ðñïóðÜèåéåò åêïýóéïõ õðåñáåñéóìïý.

SUMMARY

Severe hypercapnia in a myxedematous patient

S. Toukmatzi, K. Bikou, E.N. Kosmas, E. Tassiopoulou, S. Parastatidis, A. Damianos

A patient suffering from severe hypercapnia secondary to hypothyreoidism is presented. Replacement
therapy with thyroid hormones was instituted. After a period of two months the patient showed a
remarkable improvement of his functional respiratory parameters, blood gases, PI

max
, PE

max
, Pdi

max

and of his overall clinical status and laboratory tests. The literature is briefly reviewed and correlated
to this case. Pneumon 1999, 12 (3): 203-206

Key words: severe hypercapnia, hypothyreoidism, thyroid hormones.
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