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 !" #$%!&!'#($")*" +!,*," -" .!/01'2&!," #//#0!$0*,"
./343'!" &*,#3$*,"5216#'!,"*$"*&" 0/!'03" /*,.#-
/!03/#37" 52*" )*,*$'!)*$!$" 2$" ./3'*,3" #$8!-
6!03/#3"&3'!&"'3$"39,0/2''#($"!&"82:3"!;/*3"3"
!<*'0!'#($")*&".!/;$52#6!".2&63$!/")*"<3/6!"
directa y puede poner en compromiso la vida 
)*&".!'#*$0*"52*6!)3=">#"!"&3"!$0*/#3/"!?!)#-
63,"52*"&3,".!'#*$0*,"./*,*$0!$"'!)!"4*@"6A,"
.!03&3+1!," /*,.#/!03/#!," '/($#'!," )*" 9!,*7" &!"
$*'*,#)!)")*"4*$0#&!'#($"6*'A$#'!"BCDE"'3$,-
0#02-*"2$!"6*)#)!")*",3.3/0*"%!9#02!&=
 3,"6*)#'!6*$03," !)6#$#,0/!)3," .3/" 41!" #$-
%!&!)!" !)52#*/*$" *,.*'#!&" /*&*4!$'#!" '363"

entrada alternativa o complementaria para la 
!)6#$#,0/!'#($")*"<A/6!'3,7"!&"'3$,*+2#/"6!-
yores concentraciones en el aparato respirato-
/#3"-"6*$3/*,",#,0;6#'!,7""&3"52*")#,6#$2-*"*&"
/#*,+3")*"*<*'03,"!)4*/,3,="F)*6A,"3</*'*"2$!"
6!-3/"9#3)#,.3$#9#&#)!)".3/"2$"6*$3/"*<*'03"
)*"./#6*/".!,3"%*.A0#'3="
F"&!"./3.3/'#($")*")3,#,"*6#0#)!")*&"<A/6!'3"
52*"!&'!$@!"*&".2&6($7",3/0*!$)3",2,"!''*,3,7"
,*" )*$36#$!" )*.(,#03" .2&63$!/" BGHE" 3" </!'-
'#($")*".!/01'2&!"I$!")*&"6*)#'!6*$037" -" *,"
&!"52*"0#*$*"*<*'03"0*/!.;20#'3="J&"GH"*$"/*,-
.#/!'#($"*,.3$0A$*!"-",#02!'#($"*,0!9&*"3,'#&!"
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MANEJO MÉDICO

Lo que el aire se llevó:  
¿Podemos mejorar la terapia con aerosoles 

en ventilación mecánica?

Santiago de Jorge Domínguez Pazos1, Mónica Mourelo Fariña2

1Residente, Servicio de Neumología 
2Facultativo Especialista de Área, Servicio de Medicina Intensiva 

Xerencia de Xestión Integrada de A Coruña. España 
e-mail: monica.mourelo.farina@sergas
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-Inhaladores de polvo seco o IPS (DPI “dry 

powder inhaler”)K">*"!'0#4!$"'3$"*&"*,<2*/@3"
#$,.#/!03/#3"-"./*'#,!$"82:3,"61$#63,")*"LM"
&N6#$".!/!"&#9*/!/"*&"6*)#'!6*$03="J$".!'#*$-
0*,"52*"'!/*'*$")*"*,*"*,<2*/@3"#$,.#/!03/#3"
$3",*")*9*$"20#&#@!/"B,#02!'#3$*,")*"+/!4*)!)"
3"CDE=

-Inhaladores con cartucho presurizado o ICP 
(pDMI “pressurized metered-dose inhalers”): 
J&"6*)#'!6*$03",*"./*,*$0!"*$",2,.*$,#($"3"

Lo que el aire se llevó 

*$0/*"*&"OMPQMR7",#*$)3"%!,0!"S"4*'*,"6*$3,"
*$".!'#*$0*,"*$"4*$0#&!'#($"6*'A$#'!="

SISTEMAS DE AEROSOLTERAPIA 
H!/!"!,*+2/!/"*&"'3//*'03"*<*'03"0*/!.;20#'3")*"
&3,"<A/6!'3,")#,.*$,!)3,".3/"41!"#$%!&!)!"""*,"
necesario adecuar el mecanismo dispensador 
de aerosol a las necesidades del paciente y su 
,#02!'#($" '&1$#'!="  3," )#,.3,#0#43," )*" &3," 52*"
)#,.3$*63,"*$"&!"!'02!&#)!)",3$"BT!9&!"OEK

MANEJO MÉDICO

ICP con cámara Nebulizadores

Tiempo en administrar dosis Menor (<5 minutos) Mayor (10-15 minutos)

Fiabilidad dosis
Mayor. Pulsación libera  

 !"#"$%&'
Menor. Precisa preparación la dosis

Tiempo dedicado del personal Menor Mayor

Riesgo de contaminación bacteriana/infecciones 

respiratorias
Mínimo

Mayor. Precisan limpieza exhaustiva del dis-

positivo  tras cada nebulización

Contaminación del espacio físico Menor Mayor

Conocimientos necesarios Menores Mayores

(%)')#'$ *$ *+,"#-!$+./0!1'2$*1$+')#*1-*"$*1$34 3 veces mayor DP Menor DP

Dosis total de fármaco depositada Menor dosis total Mayor dosis total (x2)

T!9&!"O=".DGU"3"V*92&#@!)3/*,"*$".!'#*$0*,"*$"C*$0#&!'#($"D*'A$#'!
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)*&")#,.3,#0#437"+*$*/!"2$!"./*,#($"$*+!0#4!"
B*<*'03"C*$02/#E"52*"!,.#/!" B*<*'03"W*/$32-
&&#E" &!" ,2,.*$,#($" &152#)!" 0/!$,<3/6A$)3&!"
en aerosol. Son muy baratos. Sus inconve-
$#*$0*,K"$*'*,#)!)")*"82:3")*"+!,"*X0*/$37"
/2#)3,3,7"/*52#*/*$"62'%3"0#*6.3".!/!"$*-
92&#@!/"-"&#9*/!$"+/!$".!/0*")*&"<A/6!'3"!"&!"
!06(,<*/!"!<*'0!$)3"!&".*/,3$!&",!$#0!/#3"3"
!"30/3,".!'#*$0*,="F)*6A,",3$"#$*I'#*$0*,7"
.2*,03"52*"*&"43&26*$")*"&&*$!)3"*,")*"SPY"
6&"-"*&"/*,#)2!&")*"M=ZPQ"6&7"&3"52*",2.3$*"
%!,0!"2$"SMR")*"<3/62&!'#($",#$"$*92&#@!/=
[Nebulizadores Ultrasónicos" B\#+2/!" QEK" ]$"
'/#,0!&" .#*@3*&;'0/#'3" 4#9/!" !" !&0!" </*'2*$-
'#!"*$"*&"#$0*/#3/")*"&!"'A6!/!"$*92&#@!)3/!7"
0/!$,6#0#*$)3"*,0!,"3$)!,"4#9/!03/#!,"!&" &1-
52#)3"52*"+*$*/!".!/01'2&!,")*"!*/3,3&=">3$"
6A," ,#&*$'#3,3,7" *I'#*$0*," B43&26*$" /*,#-
)2!&")*"M=ZPO=Q"6&E"-"&!"$*92&#@!'#($",*"&&*4!"
!"'!93"*$"6*$3,"0#*6.3"52*"&3,"!$0*/#3/*,="
^363"#$'3$4*$#*$0*,")*,0!'!$"*&"./*'#37"&!"
#6.3,#9#&#)!)")*"$*92&#@!/"<A/6!'3,"*$"<3/-
6!")*" ,2,.*$,#($" -" 52*" &!" 'A6!/!" )*" $*-
92&#@!'#($" !&'!$@!" 0*6.*/!02/!," )*" %!,0!"
OMPOS_^" )2/!$0*" &!" !)6#$#,0/!'#($" &3" 52*"
./3)2'*" )*,$!02/!&#@!'#($" )*" *&*6*$03,"
0*/63&A9#&*," B6*)#'!6*$03," '3$" ./30*1$!,"

,3&2'#($"*$"2$"./3.*&*$0*"*$"<!,*"&152#)!"-7"
al presionar manualmente un mecanismo de 
!'0#4!'#($7" ,*" &#9*/!" 2$!" )3,#," I:!" '3$3'#)!"
)*"<A/6!'37".3/"&3"52*"/*52#*/*"'33/)#$!'#($"
'3$" *&" #$#'#3" )*" &!" #$,.#/!'#($=" F&+2$3," U^H"
$34*)3,3," BF203%!&*/7" J!,-9/*!0%===E" ,*" !'0#-
4!$"'3$"*&"*,<2*/@3"#$,.#/!03/#3="G*9#)3"!",2"
6*$3/"0!6!?3")*".!/01'2&!,7"/*52#*/*$"82:3,"
#$,.#/!03/#3,"6*$3/*,"52*"&3,"UH>"BQM"&N6#$E="
J$",#02!'#3$*,"*$" &!,"52*"$3",*".2*)!"'3$-
,*+2#/"2$!"'33/)#$!'#($"*I'!@"'3$"&!"#$,.#/!-
'#($7"'363",3$"&!"CD"3"!+2)#@!'#3$*,"+/!4*,"
)*" *$<*/6*)!)*," /*,.#/!03/#!," '/($#'!,7" ,*"
/*'36#*$)!" 20#&#@!/" 'A6!/!," )*" #$%!&!'#($="
]$!" )*" &!," 4*$0!:!," 52*" !.3/0!$" *," 52*" &!,"
.!/01'2&!," 52*" $3" 0#*$*$" *<*'03" 0*/!.;20#'3"
B+/!$)*,E7" #6.!'0!/A$"*$" &!" 'A6!/!")*" #$%!-
&!'#($7" -" ,*/A$" &!,")*".*52*?3" 0!6!?37"52*"
'3$,0#02-*$"*&"GH7"&!,"52*"!''*)!$"!&".2&6($"
*$"*&"636*$03"*$"*&"52*",*"+*$*/*"*&"82:3"
inspiratorio.

-NebulizadoresK" T/!$,<3/6!$" ,2,.*$,#3$*," -"
<3/62&!'#3$*," &152#)!," *$" !*/3,3&" .3/" )#<*-
rentes procesos.
[Nebulizadores neumáticos o tipo Jet"B\#+2/!"
OEK"H/*'#,!$"2$",#,0*6!")*"82:3"+!,*3,3"*X-
0*/$3"52*7" !&" !0/!4*,!/"2$"3/#I'#3"*,0/*'%3"

MANEJO MÉDICOLo que el aire se llevó 
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&!")3,#,"*52#4!&*$0*"'3$"/*,.*03"!"&3,"30/3,"
$*92&#@!)3/*,=""

Uso de los dispositivos en pacientes en VM
 !" .3,#'#($" *$" *&" '#/'2#03" )*" 4*$0#&!'#($" *,"
!&+3"<2$)!6*$0!&".!/!"&3+/!/"2$!"92*$!"!)6#-
$#,0/!'#($")*&" <A/6!'3="  3," $*92&#@!)3/*," )*"
6!&&!7"2&0/!,($#'3,"-" &3," U^H" 0#*$*$",2"6!-3/"
rendimiento situados a 15 cm del adaptador 
*$"`"*$"&!"/!6!"#$,.#/!03/#!7"!")#<*/*$'#!")*"&3,"
0#.3" a*0" 52*" ,3$"6A," *I'#*$0*," !" OY" '6")*&"
4*$0#&!)3/="F)*6A,7"*$"&3,"$*92&#@!)3/*,"0#.3"
Jet se puede mejorar su rendimiento al admi-
$#,0/!/"*&"<A/6!'3"'3$"2$"43&26*$")*",3&2'#($"
*$0/*"SPY"6&" -"2$"82:3")*"+!,"*X0*/$3"*$0/*"
bPZ"&N6#$=
J$"*&"'!,3")*" &3," U^H7"!&+2$!," /*'36*$)!'#3-

*$",2"'36.3,#'#($"'363"!&+2$3,"!$0#9#(0#-
'3,E=
[Nebulizadores de Malla"B\#+2/!"LEK" !"4#9/!-
'#($")*"&!"6!&&!"./362*4*"*&".!,3")*&"&152#-
)3".3/"&3,".3/3,7"3/#+#$!$)3"*&"!*/3,3&="c!-"
)3," 0#.3,")*"$*92&#@!)3/")*"6!&&!K"!'0#43,7"
52*")#,.3$*$")*"2$!"6!&&!"4#9/!$0*7"3".!-
,#43,7"'3$<3/6!)3,".3/"2$!"6!&&!"*,0A0#'!"-"
2$" '/#,0!&" .#*@3*&;'0/#'3" *$'!/+!)3" )*" +*-
$*/!/" &!" 4#9/!'#($=" >3$" ,#&*$'#3,3,7" *I'#*$-
0*," B43&26*$" /*,#)2!&" dM=Q"6&E7" '3$"6*$3/""
0#*6.3")*"$*92&#@!'#($"-"6*:3/"GH="H3/"03)3"
*&&37" /*./*,*$0!$"*&"6*:3/"$*92&#@!)3/")#,-
.3$#9&*"*$"&!"!'02!&#)!)="G*$0/3")*",2,"&#6#-
0!'#3$*," *$'3$0/!63," ,2" !&03" ./*'#37" .3'!"
experiencia de uso y necesidad de calcular 

MANEJO MÉDICO

\#+2/!"OK"V*92&#@!)3/"0#.3":*0 \#+2/!"QK"V*92&#@!)3/"2&0/!,($#'3 \#+2/!"LK"V*92&#@!)3/")*"6!&&!

Lo que el aire se llevó 
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¿Cómo debemos ajustar el respirador en VM 
Invasiva?
J&"GH")*"&3,"<A/6!'3,"!*/3,3&#@!)3,"*$".!'#*$-
0*,"'3$"CD"#$4!,#4!".2*)*"&&*+!/"!",*/"%!,0!"S"
4*'*,"#$<*/#3/"'36.!/!)3"'3$"&3,"52*"/*,.#/!$"
*,.3$0A$*!6*$0*="V3"39,0!$0*7" *X#,0*$")#<*-
/*$0*,"!:2,0*,"52*".3)*63,"/*!&#@!/"*$"*&"4*$-
0#&!)3/".!/!"#$0*$0!/"3.0#6#@!/&3K
PC3&26*$"T#)!&"eYMM"6&=">#$",39/*.!,!/"*&"&1-
6#0*")*"ZPOM"6&Nf+".3/"/#*,+3")*"9!/30/!26!"
-7"*$"JHg^7"/#*,+3")*"%#.*/#$,28!'#($="
P\&2:3," #$,.#/!03/#3," 9!:3,7" *$" 03/$3" !" LMPYM"
&#0/3,N6#$="  3," 82:3," #$,.#/!03/#3," !&03," +*-
$*/!$" '3$"6A," <!'#&#)!)" 2$" 82:3" 02/92&*$03"
52*"./3)2'*"2$"6!-3/")*.(,#03")*" <A/6!'3"
*$" /*+#3$*,"./3X#6!&*,")*" &!" 41!" !;/*!7" )#,-
6#$2-*$)3",2"*<*'03"*$"&!"41!"!;/*!".*52*-
?!"-" &3,"!&4;3&3,="F)*6A,7"'3$"2$".!0/($")*"
82:3"'3$,0!$0*")2/!$0*" &!"!)6#$#,0/!'#($" ,*"
'3$,*+2#/A"6*:3/!/"*&"GH"*$"'36.!/!'#($"'3$"
82:3,")*,!'*&*/!)3,=
PH/*,#($" .3,#0#4!" !&" I$!&" )*" &!" *,.#/!'#($"
BHJJHE="V3"*,0A"9#*$")*I$#)3"'2A&"*,"*&"4!&3/"
)*"HJJH"6A,"9*$*I'#3,3".!/!"3.0#6#@!/"*&"GH"
,#$"#$0*/<*/#/"*$",2",3.3/0*"4*$0#&!03/#37"!&+2-
nos autores recomiendan usar la mayor PEEP 
52*"03&*/*"*&".!'#*$0*=

$*,".!/!"3.0#6#@!/",2"*<*'03",3$K
PF+#0!/" *&" #$%!&!)3/" 4#+3/3,!6*$0*" !$0*," )*"
'!)!"2,3="D!$0*$*/&3"*$".3,#'#($"4*/0#'!&=
P>#"*," &!"./#6*/!"4*@"52*",*"20#&#@!"3",#" &&*4!"
6A,")*"QS"%3/!,",#$"20#&#@!/,*")*9*"h'*9!/,*i7"
*6#0#*$)3"Q"3"L"!036#@!'#3$*,"!&"!#/*=
P]$#/"*&"U^H"!&"!)!.0!)3/"-"!693,"'3$*'0!/&3,"
*$" &1$*!7"*$" &!" /!6!" #$,.#/!03/#!")*&" '#/'2#03"
)*" 4*$0#&!'#($7" !" !./3X#6!)!6*$0*" OY" '6"
)*&"!)!.0!)3/"*$" =̀"JX#,0*$")#<*/*$0*,"!)!.-
0!)3/*,"B'3)3,7"*$"&1$*!"2$#)#/*''#3$!&7"*$"&1-
$*!"9#)#/*''#3$!&7"'A6!/!,")*"#$%!&!'#($E=" !,"
'A6!/!,"*,.!'#!)3/!,",3$" &!,"52*"6*:3/"GH"
3</*'*$" B%!,0!"b"4*'*,"6A,"52*" &3,"'3)3,"-"
!)!.0!)3/*,"2$#)#/*''#3$!&*,E=">*" /*'36#*$-
)!"20#&#@!/" 'A6!/!," '3$"43&j6*$*,"!&03," B*:K"
ObY"6&7"QOM"6&E=
PH2&,!'#($")*&".GDU"!&"#$#'#3")*"&!"#$%!&!'#($="
 3,"<!&&3,"*$"&!",#$'/3$#@!'#($".2*)*$"/*)2'#/"
%!,0!"*$"2$"LSR"*&"!.3/0*")*"<A/6!'3=

-Se recomienda esperar 1 minuto entre pulsa-
'#($"-".2&,!'#($=
V3".3)*63,"3&4#)!/"52*"&!"!)6#$#,0/!'#($")*&"
<A/6!'3"!*/3,3&#@!)3")*9*"/*!&#@!/,*"0/!,"!,-
.#/!'#($" &!,",*'/*'#3$*,7"-" 0/!,",2"2,3",*")*-
ben limpiar minuciosamente los dispositivos.  

MANEJO MÉDICOLo que el aire se llevó 
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-El sistema del aerosol debe situarse entre la 
#$0*/<!@")*&".!'#*$0*"-"*&".2*/03"*X%!&!03/#37"
.3,#'#($"52*"!26*$0!"%!,0!"L"4*'*,"*&"GH=
P 3,".!'#*$0*,"4*$0#&!)3,"'3$"9#P$#4*&7",*"/*'3-
miendan IPAP de 15 cm H

2
g"-"JHFH")*"Y"'6"

H
2
g" )2/!$0*" &!" !)6#$#,0/!'#($" )*&" <A/6!'3="

J$".!'#*$0*,"'3$"^HFH7"$3",*"%!$"*$'3$0/!)3"
)#<*/*$'#!,",#+$#I'!0#4!,"/*,.*03"!"52;"$#4*&"
./3+/!6!)3"390#*$*"2$"6!-3/"GH=
P !"%26#)#I'!'#($")*&"!#/*"#$,.#/!)3"!&"6*$3,"
LM"6#$203,"!$0*,")*"&!"!)6#$#,0/!'#($")*&"!*-
/3,3&"6*:3/!"*&"GH7"!&")#,6#$2#/" &!," /*,#,0*$-
'#!,")*"&!"41!"!;/*!",2.*/#3/=
 !"41!"#$%!&!)!"*$"CD"$3"U$4!,#4!"*,0A"!)52#-
riendo una mayor importancia para la admi-
$#,0/!'#($" )*" <A/6!'3,7" .3/" *&&3" &3," j&0#63,"
63)*&3,")*"#$0*/<!'*"#$'3/.3/!$"!)!.0!)3/*,"
*$",2")#,*?3".!/!" &!"!)6#$#,0/!'#($")*"*,03,"
<A/6!'3,=

En resumen:
 !" *I'#*$'#!" )*&" GH" *,"6!-3/" 20#&#@!$)3" U^H"
'3$"'A6!/!=">#$"*69!/+37"&3,"<A/6!'3,"$*92&#-
@!)3,"0#*$*$"2$!"6!-3/")3,#,")*"6*)#'!6*$-
03"#$#'#!&"-"!&'!$@!$")3,#,"6A,"!&0!,"*$"*&".2&-
6($="H3/"*,0*"630#437"%!,0!"&!"<*'%!7"$3".!/*'*"
*X#,0#/")#<*/*$'#!,"&&!6!0#4!,"*$"&3,"/*,2&0!)3,"

Incrementar el tiempo inspiratorio.  En venti-
&!'#($"'3$0/3&!)!"'#'&!)!".3/"0#*6.37",*"/*'3-
miendan tiempos de ciclado superiores a 0’3 
,*+=
F,.*'03,"!"'3$,#)*/!/"*$" /*&!'#($"!" &3,"com-
ponentes del circuito:
[>#,0*6!,")*"%26#)#I'!'#($="G#,6#$2-*"*&"GH"
.3/"*&"!26*$03"*$"*&"0!6!?3")*"&!,".!/01'2&!,7"
.3/"&3"52*",*"!'3$,*:!"#$0*//26.#/")2/!$0*"*&"
tratamiento. 
[\#&0/3" *,.#/!03/#3=" J," !'3$,*:!9&*" '!69#!/&3"
0/!,"'!)!"$*92&#@!'#($7"*,.*'#!&6*$0*"0/!,"&!"
!)6#$#,0/!'#($")*"!$0#9#(0#'3,"*$"!*/3,3&=
[c*&#3X7"*,"2$!"'369#$!'#($")*"+!,*,"Bc*&#3"k"
gX1+*$3"*$"./3.3/'#($")*"ZMKQM"("lMKLME="J&"
%*&#3"*,"2$"+!,"'3$"2$!")*$,#)!)"62'%3"6A,"
9!:!"52*"*&"3X1+*$37"&3"52*"+*$*/!"2$"82:3")*"
!#/*"6A,"&!6#$!/"52*"<!43/*'*"*&"GH=

Recomendaciones del tratamiento con aero-
soles en VM no Invasiva 
G#,.3$*63,")*"6*$3,"*,02)#3,"52*"!$!&#'*$"
*&"GH7".3/"&3"52*"62'%!,"/*'36*$)!'#3$*,",*"
*X0/!.3&!$")*"&!"CDU="F&+2$!,".!/0#'2&!/#)!)*,"
a tener en cuenta son:
P^36./39!/" *" #$0*$0!/" 6#$#6#@!/" <2+!," .*/#-
6!,'!/#&&!"!$0*,")*"'!)!"!)6#$#,0/!'#($=

MANEJO MÉDICOLo que el aire se llevó 
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'&1$#'3,"'3$"/*,.*03"!"2,!/"2$3"2"30/3"6*'!$#,-
63")*"$*92&#@!'#($"*$"4*$0#&!'#($"6*'A$#'!="
 3"52*",*"%!"4#,03"*,"52*",*".2*)*"3.0#6#@!/"
,2"2,3"*$"4*$0#&!'#($"6*'A$#'!",#"0*$*63,"*$"
cuenta las consideraciones descritas. 

Más información en:

G%!$!$#"a7"\/!,*/"a\7"^%!$"cm7"*0"!&="Fundamen-
0!&,"3<"!*/3,3&"0%*/!.-"#$"'/#0#'!&"'!/*. Crit Care. 
QMObnQMKQbo=

Ari A. F*/3,3&" T%*/!.-" #$" H2&63$!/-" ^/#0#'!&"
Care="p*,.#/"^!/*="QMOYnbMKZYZPlS

>20%*/!,!$" 7̀"W!&&" 7"p!#63$)3"H7"*0"!&="Jq*'0,"
3<"4*$0#&!03/",*00#$+,7"$*92&#@*/"!$)"*X%!&!0#3$"
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MANEJO MÉDICOLo que el aire se llevó 
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