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Background and Aim: Accumulation of secretions is one of the serious complications in patients under
mechanical ventilation. The management of airway secretions in these patients includes using the usual
methods like fluid therapy as well as techniques such as changing the patient's position and manual
hyperinflation. Tracheal suction, which is performed with the aim of secretion removal, can be effective in
improving airway clearance along with manual hyperinflation techniques and postural drainage. This
randomized clinical trial was conducted in order to compare the effect of Manual Hyperinflation (MH) and
Postural Drainage (PD) on the respiratory parameters of patients under mechanical ventilation.
Methods: This crossover clinical trial study was conducted in the Intensive Care Units (ICUs) of Imam
Khomeini Hospital, llam in 2018. The sample size included °0 patients under mechanical ventilation who
were included in the study according to the inclusion criteria through convenience sampling. After the first 24
h, patients received routine respiratory care in the ICU. Each patient was randomly assigned to one of the two
intervention groups, MH or PD for 24 h. Then, the patient was transferred to the next intervention group.
Data collection tool included a demographic questionnaire and a form for recording respiratory variables
(including dynamic compliance, arterial blood oxygen saturation percentage, tidal volume, Peak Inspiratory
Pressure and Positive End Expiratory Pressure). On the first day, after selecting the patient and recording the
demographic information, when the patient needed suction, the patient's respiratory variables were recorded
at three times including before suction, 5 and 25 min after suction, and the results were recorded as the basic
information (control). During the second day, in addition to receiving routine respiratory care, before each
suction, depending on the intervention group, the patients were subjected to MH or PD and respiratory
variables were recorded before suctioning as well as 5 and 25 min after suction. On the third day, the patient
was assigned to the next intervention group (crossover design) and the evaluation of respiratory variables was
repeated and the results were recorded.
Results: Based on the repeated measure ANOVA, atrial blood oxygen saturation (P value=0.001), tidal
volume (P value=0.001) and dynamic compliance (P value=0.038) in the intervention groups, 25 min after
suction were more than the control group, in favor of MH intervention comparing to PD intervention.
Regarding the peak inspiratory pressure, the intervention of MH 25 min after suction created a significant
decrease compared to the PD (P value=0.001). There was no significant difference in the PEEP between any
of the study phases and the investigated times.
Conclusion: The findings reconfirmed the necessity of nursing interventions in order to manage airway
secretions, and also showed that MH intervention is more effective than PD in improving the respiratory
indicators. Therefore, while emphasizing the necessity of training HCWs for respiratory care and
management of airway clearance in patients under mechanical ventilation, it is suggested to prepare
evidence-based clinical guidelines emphasizing the superiority of MH intervention in order to improve the
respiratory indicators of patients.

Keywords: Manual Hyperinflation, Postural Drainage, Respiratory Indicators, Mechanical Ventilation,
Intensive Care Units

[ DOI: 10.30491/15.2.82 ]

Copyright © 2018, Critical Care Nursing. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.


mailto:e_navab100@hotmail.co
http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

o329 il 55l dlee I

Y€+ ) ¥o,lani 10 593
M-1) :Olxino

Sl dgrd U ol jlow oS g aBLS w1 rdg U, g dwd glws] il du i
Ol U olojl, 5 addllie S tojg Cudl e (sl yiSw 4o
-:z:-\"%_"y' 'DLQJ‘ c"‘_,é.l,ﬁé blw)ﬁ Jd &M:.w b).bb- Jd LS)LL‘» blqw
Olnl 0I5 (IR (S pole ol ( plolo g gyl 0383l oy lacadlye ()b 09,5 )

Oyl ecilytd ol (S pole olKuiily ¢ plole g (6 ykiw y oSy ¢l (gl ys 5 030 (slocudlyn 09,5 Wi

E-mail: e_navab100@hotmail.com . /u/ sl ol (Kii pole ol&iils o slolo g (oyliy 0ASiils o yltialls ()l 5 035 (clocudlo 09,5 clyi plod] ; fptuso odivussi

S
gd S5 lan 53 (g o) Sl F Co e Cusl (Sl agrd coB phlew 3 s3> ()l Sl Sy Sl gexd 1AM g Ao
als lp od gl 5 sl Cundy g dler Sl LSESS uzren 5 (Shatee Sl @le) Jgene clagiyy Jold (SolSe
S0 2 Sumdg 050 5 dwd gludl L SuST olyen 4 Wlg o S 0 pbl iy adss Bua b &S adly Sl Ll Gl
2% ol g5 Sl any 8,5 5 s gLl i slis s i b b adlle 393 oy 50 ln o 3L

15 plool gblize 2 )b b solas Lzl olof 18 anllas Sy B > SlSo 4505

sloJlo y el ued plol (i )low o35 cudlye slaiso )3 (CroSse OVEr) ablize gyl b (b olojl,l5 adlllas o) i g,
S5 bl addllas 4 3959 (sl ylxe bl o yiwd ;D (6 pShiged Ghgy 4 S L Dyl a5 B0 adllas pl ged o A5 ploul AN -4
56,0 dblas b (MH) s glusl aldlie 09,5 93 31 (G (Bolal Spgo & jlaw yo (jisu () slacudle el cels YF 5l
Slasie gy odld (6y915)5 Jlpl s buls (com caldlie 09)5 4 Jlaw pgd Caclos V¥ I s b 03 Lawass (PD) s
(PEEP o PIP «(g)l> o> < 3byd 0y 0mm gledl dio)> «Seolnd (uilila” (gl piiie Jold) (oS (gl piio )8 9 GBS 900
Jolsd )3 Yoy (i (sl piiio (S & Jlows s (loj 3 (BLSCmer SleMbl e g sl Bl I Gy Sl 59y 53 g ad e 3ie
Sppe & bl pgd gy 3 oAb Cud (JS) aly SleMbl plyie & gl 5 oladj)l (piSlo jlan 483> Y0 5 & (piSLo I S8 Soj
059y i acadlie C8Ly> ogMe (lows pod oy Jobo 3 i) 8 (imdg SUys b (g ludl didlis 095 93 I (S (ol
Sloy Jolgd 1 5 28,5 oo )18 (endg 56y b (s gludl aldlis cob azdls )15 ol ) 4 (mg)S 4y e S L o 1 S i
Tob) 45 02> panass (gda alblie 09,5 4 slew pow ) ) MBee C (oS (sl pite (IS | A 4BEI VO g gy (piSL SI JS
Wb ol g )T (oS (sl peiite (alud) 5 (eblie

Soolzs a5 (P VAIIES-/+ 1) sl o 2> ] Ebet] 5oy e 55 (6,501 ol o ol ool 2 bl
360 4 G ) gladl dilie g5 5l (Sl g 58 09,5 5l i Sl ) dw YO 4d8d j> dblie (slweg,S > (P value=-/-YA)
Sl gumdg JUy0 4 Camd (gyblize LialS piSlo 1 e 480 YO 0 twd gludl aldlis 0 00 jlid iSlis ki D)9 10 gy g
A5 oamlie (gyholine Cglds wyyr 390 (sl g adlllas (clamg)S 5l K ud o PEEP (e 45 S (P Value=-/++1) 395 03,5
id Ll aldlas ol (Lis  olon oly Ol o e jebaie 4 (gl EMSIe g0 Aol e cdllan ol (sladidly 2 g A
oot 1l i 563 51 5550 PIP (e (ialS7 5 5 g Salind uiliaS” 5 (3l 5 (38T el el o2 203 9000 2
ey (SlSe 505 €05 il 3 Sl geaS Cope g 2o oly  Culye Car oo Sl SIS bjgel pgps 2 45T
B 5 a5 oy (o5 (sla 5L S slite & (g elusl alslio (55 1 25T b A0l 5y (o il i Jalgios 2580
Y%

0329 Cadlye (sloyicns ( SlSe 905 ¢ S Sl LE ¢ undy 50D (wd glusl W0 jlgals



mailto:e_navab100@hotmail.com
http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

[ olas Gl (olejl) adllae S, g bl slagisn 3 (SlSe g8 o8 olon (S S ld pr (indy 56)3 5 Giwd st b dslio

ol @l [V e Jaisu oo 5t (Sl agrd o8 lilen
5650 g wd glas] Coze l gl sy ()l calisee ldllas
S5 g Sl (SB35 wSan iy
S3l sled 3 cpl b WY A]Cwl 039 (o1 il
5 swd glusl Coso ).ul) oz Ll zadg 4y &S 3410 g
s od Ghlen (il slapasls n sy 3Gy
oS alex 5l ks glaadld dge Bl (S
al)l pe Slal J1 byd (ST gldl woyd g Sl
2 ok Cudle iz cedle sbcudle (B
oilkeS” g &ly > sl (S ags cod ol
bloe 5955 blde 3 o 4y Ghpdy (Jile 4 b Sl
o S IS Cumdg g 4 oxie digd (> Cute LIS
25Ny 1 Jlew 3390 2,5 M ) Cadbge Jlas! 38l
ol U S el ialS uillaS By [V g o0
ol ¥ by 4 gyl e JUil car e Pgdn
Sl p Gl degg)l s il cer 4 Bk
) olkeS (Rl 095 0 odlatul (e cnl )3 S50l
2 Cudbge Jlaisl (Lol g ot IS Rl el uomen
ledl Jinls 90 (Sl dugad olSiwd 3l Jlos (13,5 L
oS s kbl Gl g eSoud Jop 5 Slrd OS]
adg L IV ]cw! Sole aa cod lhlen S35
Sasls dome 5 2lep lael) Clxiy adss ool
T yslS J (B 2 (Sl auges cod oo > (udis
5 29 o 03wl ot (ol )Sloyd 5l e (1SS pol dlax
S slom Cudt gl & Yoano )5S ] (il
ab)S i > ks JSSlopy Sy oy Cudlye laise
i oal Wiyl s (olysdS )0 )05 (ggm 5l 90
DY Pgs o oy jaasie lilioy odge 4 (ladys
o OMlie plolid 4 &5 Sllllas plosl g (Sl ke
SlSe ay0ns cov lhlews 50 wdld sl el dos
5 55U dwglic Bun b yubs adllas .ol ol jlsp o
2 oS g jadls p cumdg Uy0 g gwd glas! bl
why Cudle iy (Sole g cov Gl

a5l g sl

g,
ol blize 2o b il el adllas Sy g ol
P s e plol Sloyd oBigel Sye kg Cudlye
Gdo & Sy (imghy ol pbol e ob o JuSis
42 Jlo oo p3y0,8 U AN Jo ole el ole caan
Pl s Sloyd (Bjgel STye oy lacudlie sl sisy

J Crit Care Nurs

.

Aol

Jbo 20k sl sl il (e 4 0y acudlye i
Jbs hles wilols ey Sl Slas 55 VoY
i oo 4 5 len ) 51 8 CEF Spge
Seille wand jl oolitwl ejls Ll ol OMSis o
o) & Lis ¢ sbul ¢l (Mechanical Ventilation)
Jo ool b DYV e S bls cas ke lea
Oloj e 08 (SYsb b g (Sl gl )5y
lopuslSo 1 (gpie Sl SlKe agses ool
Wl (40 9 (5ylekewgS 90 JUE) 2lgn ol) (b (5LuSh
92y by geS [Vhgde bl gedd 4 e g
oy S b S5 ool b g ngliio Siulidl el ol (San
(P GHSET 5 pgmoMiigsen ms )> & 298 2lsn
b i USOT [V ]as o dbr) oS b Ll 5 oS sn
IME) Cgo Silg o loxd i mazd jil ) sled ol sladl
woilgs A g ewSama LA (5 L5
[¥oss (ols cslogsaity s 5 koo gl a5lo (S s
sl Lase Sy &) ol (Son (gGUSET 5 Sl 5 pons
S5y LCigie jop cage g odd e 2k Sl A8, sl
S @ ) gy Gl gexd onlpl (g oo
5 Ysb cage Canl (s 45l odmy JSie
S Ol g S )3 5 b (el (Sl apr oo
K e il lew

2 ol ihas 5l 5 loe ol sl 5l 6Kty 5 g5l
2 bty mre @by jI (S (SO 4005 cod lew
Manual ) > gl [0]cwl opy  slaise
(Postural Drainage) s 3, 5 (Hyperinflation
Cap ohy Cublye s ise & v Sl des
Ohle sl (oo ol dladl g 0y Gl 5 geos g5luSh
gy o wd glasl )3 [FV o o ploo] (Sl 4905 s
4 oMy bawg & lga | e ol ) iie o 00 L
4 S8 wd glusl Gaa [V]rgd o p 58 0 031 Hlaw
asly Ao b uiSle g oogMe sy Glxdy Syoo
el Lg)"JSJS] ey Al 0,8 5L b s glusl [Acwl
60 [Apsdie wlxdy ying 4d5S 5 Sy e 9000
JE Gbge > o ol 0 &l sy 55 mdg
Jbawd slayiigy 5l bbre alss 4 il 5 ol )3 45,5 o
e @l [V]S o SaS JloufSon lsd o)re &
oy b gludl adlis &8 ob sl o )Ken o b5
mp &Sul piple ally S5 iSle g de dudd oile
S o sl sl plo 3 gy BB s
21y Slys sleyoimesT sl el Bies Ll 448 o sl

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

Cud a5 1y aMle 5l (S alblis Oype 4 a5 urss

39)5 Syl U Cjgo 13 45 3 Cjso cnh JI By,
Oty gy Cublye cov el YF e 4 glhlew
2 el Y ool Jsb 3 5 w85 00 )3 oy sacudlye
ol 3 laiged s (£lo i 525r & ot 315 0l
G5 VD 5 (Ll de 25 g a5l ) b s S
SleMbl (65915, aoliduny 3 @l § byl S Lo 5l amy
F S aolo (holad ©pgo 4 ohlen pod jgy > 08 <
2 DAS 0 )l mds U0 b wd glusl dblie 09,5 90
S (295w dy iSle Jb el S e oy b
sy 500 Ablie b s slusl dblis wogs ol 5o olylews
sbpadls Jgl jgy aslen jodsye cpl ) adoe plool
VO 5 gy o B Al S Gloj als po ds o p> (oS
Sly po 9y 2 M xSojlul (paSLe I e 4dS
Ol sl g (o> gludl aldlie (umdg 56,5 09,5 olilew:
4 b pbol sy U dblie gws gl ddlie 05,5
Ao cpl 20,5 oy uw aog )3 0 Alblie go5 00 @)le
(JB a5y o (Sloj dlo o dw po 3 (i lapadls
W (65503l Sl 5l e 4B YO g gy

25T b cwd glusl dblie gl alye adlas cpl g
:.)9.1

3 ol jlaie 4 plhlan Cumdy 5 Gl WMo cuss
o 290 CED &y Ol el jlaie 4 g o3l )l
@ len (oloys (il by Sl 4 gl Slad S )3
4 g Mk Al > 0 Ay 4 g U b oo 15 laS
Loty 51 oslitol b Spguel s 1S (S8 ol 5l
dgr 0hd eelall B> )3 1 93 59y g &5 pegile 4y (oS
wrd ol (egbt Ay gilo b 5l am ead Jog
Sy S 4 o 4815 ) 4 Sogedl 535 ooy 5 (Sl
5 25 plosl 5l Alalidl 5 e slaw 4 5 yn di
[V oy daps oSt 4 jlows bm

Ay Sl gl ) L msy S alilie ponl g
Ay Cwly G ol ) Candg 05 5 asly
b ) Cwly o GBS ) ) Cows Sl
2y b el () o Cew YL @) o G
b s dwdB (33 polale) AdSd Vo Side 4y (3] dipd Cubge
o) el pin >l plodl ped 8 bwy (Cawl Cawd
SaS & g A0 03 Cundg 5L 3y50 dgly 10 Hlows caldlie
oM by bes b Lis 53,00 Cundy ill
Hlows Al lie plool 5l da A plos] A dudd &b il
oSiuwd &) s g b pll Sl g s ayeed oK
b oy (Sl 900

VLY Y b)l».«"} do 2,93

dl)&.o.b 9 d)Ql,\& /

5 oozl b alie clllas plo 5 o) Kea 4 (Luadsri)
O3y Jloisl b dslore 55 B+ Aigad pe> (et Jgo
SEDAVO]S a5 Las 3 185 e ged JS o> o Ve
4 39)9 Syline &5 gyl Fec0)9d cpl 3 (6t Hlow OV
S g plad abicgls, 1815l e Ldg Ll 1, addllas
PN Oy 4 il (SB @b ) Glag > S ,S
@ (Sila & ppo 4 SESS cpl plsl e g 9 S
s umdg Uy dldlie 5 wd gludl dldlae 09,5 43
ot oy Gladal o s cde 4 Hlop Lid LA
aols )3 (giae )l (il cle 4 jlen oz 5 (Sl
laalllas &y 599 9 bl Ly el VY 3 S Sl
oy 2 Sl Jos g s Caleg 3 g b Bl adlllas

L bl sl B0 (yp jl Jols slaaidly
Ay il Jlo A5+ s Lol adllas &) 3959 (slylins
Sl e (gl o 20 b (Sl 505 4 Jlail il
@ldlie 5l d pgw Gy (L B aldlae 5l S 5o, ) el YA
s ol by ased Lo pen b len cawlioe
Salindgod  Cundg Uil (M s Sl
Mean) b,s bwge ,lié ,lub (Hemodynamic)
Yo e £e=VVe o (Luadsri Arterial Pressure
O3S bl adds )3 appo WVl e Bl g
g6 adlee 5l zo s slalne g a0)> Ae YL Sy
g e b 50 (SOl ages Slodal 3 s Juls
@ hled pae by e jlad Rl cond pulwlsSs
dadle Job 10 jlew SPB nud [olpen bwg (o) San dob
U0 g odd LSS isw g3 5l oleMbl (6,615,5 J5l g
iR 2y90 SISy (cwdlS (638 Clasuie 4 byye sl
ol&iwd Lo ¢(g i Cido c iz (yw Jold Slaseiie oyl g
Positive End ) ps5b (bl cuto Hlid « SolSe g5
Pressure ) ke s (Expiratory Pressure
Tidal ) o)ls e ylow Laseis (Supportive
Peak Inspiratory ) lsa ol, ,lié Sl (Volume
4505 ol5twd sdalie b &S 39y 4l Ay 3Lw o (Pressure
P9> i Md JeoSS lo (Gl okig I edlitul g (Sl
05> 0S| gl 20> e 4 bgyye SleMbl ol 1]
i ley om cae Dp Seelid ulheS 5 (Sbys
@bl oms a9 e el by, ledlel (g5l S
b9y 3 oblen o VL Hsle 5SS g5 ol
sl b oslitel eml S Gl Slaen oy
0 L g s plasl ddlie glal j s alolsMy wiss
Sl g alslie ploxl jl e 4883 VO g 2y g 5 (nds
500 dblie g wwd glusl aldlis 09,5 93 0 by

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

[ olas Gl (olel ) adllae S g bl slaisn )3 (SlSe g5 o8 olon (oudiS S pabld pr (ndy 56)3 5 Giwd sl b aslio

dga iyl 1) 2)lge ks o Sosalio 51 (S gy cul )l
2 dldlie plxl can Jly 93 on BlF cops (pinen
A58l ey 5l eolisl b oleMbl g o/ dldlie (slaeg )T
(Slohd 35l 0) Lawog bl SeS 4 g VY asws SPSS
N9y i S Dlee Sl g (Sl dnle oy
Repeated ) ;5o (cpSojlul oo o905l 51 lyuss
Chi ) psSul 5 slacygesl (Measures ANOVA
Jitwo 5 0905l o295 om awlie lp (Square
A oolawl ywib)ly Jdos 9051 (INdepended t Test)
Sblise ghaw Gl oMhe Sl oyp lp osones
Onie b 4B S L > [0 ) S sS 5gb (slagygel
oKl GBI aneS’ I p5Y slajgrme adllla gy8 5l L
plal s loss dbogsye (udgtune g Caslyy colits (Sdiy pole
okt gl b 51 Sl (D Y s 3] M) s
cod ghlen &Sl 4 g U) adlae opl 3 BaSes s
S o olid ST abcgls, (Vg SlKe aps
SleMbl plos a8 s ool lueb! bl & 9 Wb s
0 LB p oemen g dle wals wlope (i low
adllas 5 ols gl Ll g adllas b o) Kan polas 5 9,5

A5 38T 55 o) Simgly (65,1

S VO o oogyS
(g 5655 b il L)
gLl 203 (SSle Cross Over
Seolizd uilieaS 9 (S o (33051
5 Y0 il og)5
(csumdg 360 b oSl yus)

celw Y€

asllhs of S5

J Crit Care Nurs

Celw YE

plsl oigy b sl 5 el gy 4 piSle
ool iStd ) oylstial iSlo ool oy [Fles,s
d92 4l Ayl ylad ciuas ] 1S jlad oS sl M Wiguw
weyae piSke buly dg g iSle (aly aw Sl e o8
oslmad by 5k by 4 paSle Al eolinal jlan e

A'_\Y' 0.39.).7[40 ).) ul )lMAé ‘C.;‘.é)? &:))940 d)s)n "),u;;l»)
Gdo 4 adly 5 iSle pin ob Ay 09 o s
Jor S Cug ey sl Sl Gues 5 43N0 B Y-
a aslg Ay I3 Sl 51 058 2k pin 05 plog
bocdl s oas Sl gl bl pbol (id i ©jee
Sl Jgb 5 e wMe [IVOAY - g Jlan oS g
Sl @ple Sl ©jg0 3 b0 S diugn Ojgo 4
bl oy il o aeils Sl ads edgie
sl & Juate paonS] (b b Sbyd o8 o5euS]
455 S5 lp o) She g 28 (6 S0jl jlan po (VL
Jsasd 31 oslizol b Sealtyd ullhsls’ pimed o deuslo
Cute JUiS (ile (o0 )lis Sl p el )b e
& 0D e 45 Sy Gl ol 6Ske 5 Amebe edjl
ol | (o3l o jLid g (03 jLi Sl )l> o2

Aidgr Cofy JB (Selke e
(Sl oMo Cf Cap Jlwy 93 (G195 0ye0 e S
Candy +/A 38lg5 aS” A odlatwl aeS LIS Ld8les oy

S8 Alos 3
(u:...m bl b oSl luwl)

gLl 203 (ke
Seolizd (puildaS’ 9 (b b (3 5amST

YO oS
(s gLusl b Sl ()

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

dl;lﬂ.c..tn 9 «5)U—\‘> /

aslllas loxi o0 1y 90ulS 1,51

N=60 g baslys 1oy s F

s

[ Sl eols, i3 ]

o3l U_Q)La.v (_;.19) a4 ua.:..a.)‘:;
N=50

\\\\\\\‘ H Ve G,

6 _)5.}3(4_:.;3 .LLe.._.b..T :J_::'J

4L;l;i,:)LZ§ ut_;‘}él

v

h 4

4 N
() gl dlslis aloxil
N=25
- J
& J R
Lsumdg 300 alblie plodl
\ J
e A
Lnoals Ul
N=25
\. J

o5 1S5 5 S03ll byl Jlos g0l 5 Jol> s
WA 0 d o Sealys il Syt S35, 45
428y YO loj 0 (gumdg 500 dldlie 5 gwd glusl alslas
(P-Value<0.05) 54 bolixe (g)lol Jlai 51 Sl 51 oo
sl alslie (J5S 058 3 Saoltys uillels oo
& oo 2 9 oSl Jl S (mdy Uy aldlae 5 g
29y ol J) g Jbliee olel a5l Sl Iy 4d5
awd sl i adlles ol 5l ol glaasl ol
g Ca SVl Jeilly g Uy dblie 4 cuns
P Sy Sl g <08 Ghilen > Seelns (uilideS

D0 059 Cublye (sl iz
Oy oS 0b LS eoed ddllas (ol Gl ols gls
o9 Fades WYE e b auS] gldl w0 g
e 4y YO loy o wd glusl aldlis 5B 4 baye
bl woyd (i oyt ol 5 g (4 Jga2) 09 S
1 s U dslis 6 a4y basye WYY e b e
gledl 20> Glise (n oS 39 piS Lo I g 48> YO le
5 le b JpuS 09)5 4 bgipe (piSlo I am (s
oSl 5l de ddBy my oloj (AF/YEYY/AY),)lre 8yl
IS5 Sl illy o el 1 ol ol
O Slrd OiS] gldl oy lp Xy oS Gl
Py @ oSl I A8 VO 5y oloj ) eog)S
bl » (P-Value<0.01) ¢ Jloline /<) g +/+0 phaw

VLY Y b)l».«"} do 2,93

A

N
(sandg 36y dblis ploxl
N=25
x J
N
L) glusl aldlie alslis ploxl
x J
Laosls )._A_JU
N=25

=W

50650 g o glasl galslin 95 3l duslio addlas cpl Ban
Sl g8 o olagy (s (Sl eng
(S Jgi2) 3 09 Lagys ooy cudlie o ) (i
5 S ik dyge slaisly il g (938 Clasiie
bog s oy cudlye slaide 55 gy hlon o 40y
Cowl 0l )y

5 s (3 bl gseil el (S0 Jgie) laaily
st gl Jgl) ill 095 93 oS camd oo (L5 (IS pgdone
gl w (amdg 563 Jgl) @ g (mdy 500
0 9 Solow Al e (w0 Sl yste a5 I (g
& ohlie (gylol glis g 035 (San al dgd o g )l
bl

e oo Vb wxmoplis adlae ) 5 ol s
095 & Camd (gt lus] aldlie 09,5 5> Salid il
bl Ol cpyidin (53 J9i2) 292 (semdg JU)> aldlae
488 YO oloj o Lwd glusl ablis 51 4 bgype Kool
23 O Slme ol 5 FFNY 5Solo b Sl §) e
@ by piSlo jl an Sealtd (uilliaS” (ljee 0125208
& lej 2 A Jlre Bl L ¥-/F (5 S3ke b J S 09,5
Doy opiSlo 3l an aids

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

[ olas Gl (olel ) adllae S g bl slaisn )3 (SlSe g5 o8 olon (oudiS S pabld pr (ndy 56)3 5 Giwd sl b aslio

dw o 2 PIP (Sl @l gy b ol adllas gols
sl umdg 50 5 s glusl dblis 5 (S 098
4 bgye PIP e (e (g Jsi2) 30 (o201 559,
ol oS 5 39 Sl U8 amdy ) allae 5B
Sl e 48ES VO (loj 3 (gt gludl B 4 by
LS5 epSoill illy s psesl 5l Jols s g
2 bog,S o Kol uilleS” lpuss K4, a5 ol ol
295 sblas piSlo | am did> iy g iSle U les
o Sl e 4iE5 YO slagle; Ll (P=0.552)
b sy g adl 3939 jbolime cglas o/« pdaws ;3 laog S
P-) 55 PIP oSile ials s jl) Liwd glus] alslis
Sle o Gli adles mls wmes (Value<0.01
56,0 5 wd glusl aldlie 56 JyuS 095 aw o > PEEP
J e BB VO g gy (piSlo Sl JS slagle) 3 (g
9ol J) Jolb s cuizen (U3 Jsie) 29 calb Sl
lymss gy & 0l (L ()5 g pSojlul uibly Jolos
VO 5 @y Sl 5l S slagles ) Weg)S (e PEEP

(P=0.871) 395 Jlslime puiSlo 3l oy 4iiBs

s lie 4 Cans wd glusl dilis adllas | Jols slaaisl
il (3] gl Loy 2 (it 8T e stemy 503
oy e b Glis usmen ddllas ol 1 ol mls
365 g s glusl dldlae 5B (]S 09,5 )0 o)l w2
e e Joia) 2 oilBl g8g) Gl (umg
o> gl dlblie I 4 byye o)l w20 (i
Dy piSle Gl ode addy YO Ly g (AYF/YSEYY/VA)
b JssS 095 & bape ol w2 20> (i (23S
U dd oley o (FEY/VAEYIYY) jlee Glpdl 5 Sk
5ol by Jelos pgail J Jeols gl gy
o Ol e 5She Sl Kg) & b i S5
Lol (P=0.552) 545 Jbolize piSlo 51 8 oloj ;5 laog,S
292 B e ) Sl e i g laglej )
P-) 59 Jholime o/« aw ;5 opiSlos 5 e 4di85 YO o)
slie adlls §) Jolbs soazily ol .(Value<0.01
2 e U sy Uy Al 4 Cans s glus]
Ll (gl pre Ao

u».hj)a 3590 ‘_glé»‘g ‘;m.ﬁ.ﬁ 9 ‘_ga,s Olasuin Q JQ»

W g (9e)l g 36,0 Jgl aldlie o glusl gl alslie e
loyd loyd 09,5
Jites 3 B+ IdENSIY FE/0E10/0 Jbo e 2 o
P<0/09
J 85 (V¥ FF (1) :
P<0/237 (V) (M) 3y o
£ (1Y) ) &5
S gione Yo/¥- SAIV- e @)
P<0/761 s @3l i
YE/Y- VY b sz
Hits (S ) ) PEEP
. W SCHPICARR
Jits 3 DESIFAEASIAY FAV/Y - V)4 TV
P<0.001
Y/st. /¥ YIAE /¥ Lixo 8l youl o uSleo) alys dlo) 0las
P<0/86 (b >3l g SSbe) 4l )5 gl o

(oS s 51 I8 ilo 850 Y 55 Saoliyd (wilinoS (3uRilio i snridg 5U,3 5 ciwd gl Aliloo £95 95 il dunnliio 193 Jgua
oSl 51 s B Y0 g =y

P value andg 50y adlie sowd glus] aldlio Jys
N=25 N=25 obej
NARE YV/¥EV/-0 YV/¥EO/YD VYRS oSl 3l L8
N5 Y¥/0£/0A YSI0EY - /50 ¥ AL/ Sl 1 sy Al 22y
o/ +YA YA/ oA /0y FY/OEVY/YY YY/5E5IYS oSl 3l ey 4285 YO

Repeated Measure ANOVA

J Crit Care Nurs

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

ol;lﬂ.ub 9 d)lilb /

SLi 05 Y 13 U e gLl w0 jd uSile g Saradg 5U)3 g oiwd Eludl AldTao £95 93 il duunglio Law Jou>

oSl 51 g aBI YO g iy oS L 51 B

P value sandg 50y sl siwd glusl alsle S
N=25 N=25 ol
AR AV/YEYVIYA RATAESA7ATN AY/YEYE/YS oSl 3l 8
IRy A/VE-A/FA LRV AF/YEYY/OY a8l 1 a Aid> 2
feen AV/¥ENYIAS ANBEYE/NA A0/YEFF/A- oSl 3l ax 42,85 YO

oSl 51 B (o3 05L Y )3 (5l e o yd il i sy FU 3 g (A Eludi] aldlae £95 93 ;iU dmnlio e Jgi

oS W 51 (g 48,85 YO 9 =iy

P value sandg Uy alsle siwd glusl aldlie Jus oles
«[oaY FYV/YVEOV/VY FYY/YVEVV/EA FEY/YAL- VIV oSl 5l L8
o[+ AraZARE=AVAV4 AZSVARESTNAYA FEVIY AN O oSl 3l an adds
ofeve OV V/FAESA/FY INEZAr=aAVARN FAV/Y¥E-AN5- oSl 3l ax 42,85 YO

ccpiS o 51 g8 Glos 03U Y P PIP (0SGle p (suridg 50U, 9 dwwd gludl dldlas £45 93 U awglio 0 Jous
oS W 51 (g 48,85 YO g =iy

P value Sandg 5by aldlie siwd glusl aldlie Jsus oles
ANas Ya/VEF/YY ARVAESVAN YANEAYVE oSl 5l L8
o1ovY YEIVEVAY FYIYEY/ YYNEY/SA S bo jl a 4iBs g
ofe v/ \E0/0A v AEV/YY ¥E/\EY/YS Sl jl a4l YO

copiStw 31 Jd (Sl o3L Y B PEEP (uSile o (gurisg 500 o (dwwd gludl ddlas £45 93 ,gb Qg o iy J g

S w51 (g 48,80 YO g =iy

Pvalue  ess il dilie e glusl aldlas Jps olej
<AV ANENNY IAE=7ANS INAES7AN oSl 5l L3
NA MNENNY ONVEY/NY ONEY/NY oSl 3l an 488> gy

<AV IAESTAN INAES7ANS INAES7AN

(Bhavane and Madhale) able 4 4lgly sadlllas
4 e (gybline job ay gwd glusl aS ol L 0 (V- VA)
aslllas > alble g ailglyy b o Sholnd [uildiaS™ dguns
oy Sl S35 0 gy Cld S fhe Sy &5 A0Sl 95
@y ied gl STl alsn oly B 4 ez olse
Sty & e Sl SaS b olns s Bl Ui
{MNVPodie Seolis uildeeS” 2900 5 (2lgn ol 3e
aAdlis (Y40) oh)en g (6500 Wichwgy adllas > ¢ pired
5 1y Sl ibleeS iSlos Candlys i B (2,8
oo 428y YO sloj 0 YYNY @ gy Ye/eF o
JRS 035 & G Gl ) o w3 Ll Sl
ol > pae Gl pols addlas )3 [V jlsliss
58 09,5 53 g xSl w4l iy oloj 5> Sl

VLY Y b)l.o.«"} do 2,93

oSl jl ey 4dds YO

5 s glasl dlslie 93 b awglie Gan b ol adllas
O OS] bl 0> «Snlns (uibleS” 2 (nidg 5L
Cuto Hlid 5 (03 L8 Sl (o)l o Moy (Shyd
Oyl )3 (Sl a5 cov phlen 3 (e3b skl
ol o L5 Wasl a5 pbol P (o)) iped plo
09)5 3 Seald (pilleS” Gl 039 Vb > (s)blias
S sumdg 5y Aldlis 0g)F 4 Cows (gwd glusl aldlas
09,5 4w (yn Seoliad (ilheoS” Slyis gy (gl 01>
YO oloj o (sumdg 50,0 adlie 5 wd glusl aldlas ¢ 8
Cdp et 4 D jbolime (lol L5 5l Sl 5l L s

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

[ olas Gl (olel ) adllae S g bl slaisn )3 (SlSe g5 o8 olon (oudiS S pabld pr (ndy 56)3 5 Giwd sl b aslio

DV ,SS 0bul PIP pslis )5 (g boline coglis S5l 4505
analy 1> gl 4 lg5 oo odel Cowts gl )3 glés Y ]
255 0Ll (gl 3)90

olie j0 blize oles by ol asl ol yisgh o
36y 5 wd glusl dilie (S 09,5 4w ,» » PEEP
Jdm i V0 g piSlo IS Glagle) > ndy
By anllas cysls (gallas ol L gusnd .30 Sgg Sl
AHea g (Paulus) wolgl o (Y+15) o Ken 4 (Viana)
Oliee 33 Gy b swd glusl a8 ol L 35 (Y- 0Y)
LYY 5,80 sl (Sl w005 oyl ylews ;3 PEEP
dioj oyl 0 SHl Gldllas piomen o Ciglate gl 4 ax g b
2 ubgy ool 38 s lp oyt Clido el e
el ey o 5 4 ()98 i S )
s b imgh dy9e slaasly gy p oan] Cldllae 34 0
Cuoyd SSS 1 oolatnl cps pleinly Uoypdy Cijgw b
e SYob Gl o WAl ohg ooy cwlio o
4 Jlail flo; ey swwd glusl  sumsg 300 o Suss
Cuonl 4 a5 L dCU o gy se g (SOl w003
Dy dpog (w slhog)S den (glp (owdl U
Sz plyis open b sladlas 9 0 g rimen
D pbol glawslie 3,554, L NICU 4 PICU

S 5 A

o o> gladl dllie &8 3l oLt adlllas 51 Juols gl
Sy 4 e SPFRe Coge & by U dblie o
P S Sl A cod ghlen wdl glaasll
Slaly p» Olxd 5 gead 25d 00 0h2g Glacudlie sl yisu
Olge 4 (Bl Gamliims] Sials o] Jlis 4y g
P G Ohlen Glp @pSdy LB Ll g g
Jolge s b 1 39800 e 032y Cudlye (sla i
5 e slasiaby pbsl (ol Gon 2 3L 5 S5
g Sy e Ble g Slopy S SSSgy cng
4 ol oy I xS b g $ie 4l g Sy
s o8 I e 5355 gilulia 4 ws)le S lye
odlS gcigie | Sl gyt ploj Ll ( SHlSe
2,5 KaS o jlow 0 (Sloyd slaaiia Lials picren o

M’w 9 ),"J..O'J‘
Gliwy W)l (wlid)8 bl I as)S, dlie ()l
OM>| iy b oS °>9€ bjﬁﬁ Lstmwl).o
pole oKl » IR.-TUMS.FNM.REC.1398.044

Sl dluog cpdy Gl ol cld s Sy

J Crit Care Nurs

(RoSa) I3, adllas alos 3l lalllas 5y )3 4l 5 osalie
oiSle Gl ae lieid lel (VF)o s
2 gybliae wolds  SUlSe aas o hhlew j adly
ool piomed YY) S0 obul Solis uilleS yi0lis
oleeS 3 S9l ma Lo ol o,Kea 4 (Dias)
[Yhgbies Sl dbws awdd (9,08 JLis & Seelod

2 blise ciglay oy lis ladl ols yiegh ) Cpiored
4 G wd glusl ddlie o st glidl aoys polds
2B L b adles 5l ol s )b 5959 umdy Uy
allas 3 caily lgen (Vo)) ohlSon 5 Ll sadllas
dudd (Gilwodpid b s gludl (VW) ol )Sen 5 Juls
Slrd oiS] gl (Sile ally B iSle o
5 >l adlles s s Cpod 4 [V P g |y oo
oS sl Gl 55 (V-Y-) (Banerjee and Suresh) js,s.w
I oiis sloyiahl 5550 ©ype 4 gy sl dblse
wgd <o hlew 3 1) Glypd (5eST glidl (Sle alox
A ob ol oldlles b YWt o ety SolSe
b b pe o Ve Ll L s glusl dlslae
9 s alS g (il e colpul cage il
ke 43D )3 g 03903 wald |y Jlon lely] g s gLl
e [V¥hodio (Sbypd (i) glidl doy> (aljal &
095 3 Shyd b OieS] Moy 3 pathe il
@l oS 8 el gl iS5l aw adds my S
polie > (gyblime cglas (VoNF) Kan 4 15 aslllas
I ot s @linnd pbsl Js 4 GLyd o s
IIYPIw s Solse ayges cod olhlow 4o ably pisle

polie j0 jhlize ol b lis sl ol yimgh o
L a4 s wd gldl dldlie gl e o)
addlas pols gadllas gl b gwed )b devg (xsg
Slal YY) St 5 sy (F-TY) lfSan 5 s
& (Yerod) o)Ser g Lo g (V4VF) o,Ken 4 (ASSMANN)
A Ol Doy 4 oo gwd glusl aldlie Wby ol
[V X0 Pod o (SHle aisps cod hlen )l
adlie o i 3o (VoVe) ohlKen 5 ot (gadlas
0> Ol dgmte 4 e g2y BB b 4 e gl
{WVhsie )l>

Moline ©glds 3929 5| (S gl pol gl 53 oeionen
andg 50 A Cuns gwd glusl aldlie ;3 PIP olis js
Siw adlas ol cadls mls b gwed ) 93
wd glusl a5l lis 58 (Ve eA) o ea 4 (Singer)
S [YAPes o PIP g0 0 i (6 lolime yobo 4 55
Gl (V7)) e 5 oY adlas alos ) cllas
cod (80eS  adly Sl I i s glusl aldlas

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

Qdla 2Las

g5 gun &S WS o by e (pl GBang dewy cpl @

¢,

D)6 29y pils dlie (oaad )0 bl sl

. Naue W da S, da Silva ACT, Giintzel AM,

Condessa RL, de Oliveira RP, Rios Vieira SR.
Increasing pressure support does not enhance
secretion clearance if applied during manual
chest wall vibration in intubated patients: a
randomised trial. J Physiother [Internet].
2011;57(1):21-6.

Dias CM, Siqueira TM, Faccio TR, Gontijo LC,
Salge JA de SB, Volpe MS. Efetividade e
seguranga da técnica de higiene bronquica:
hiperinsuflagdo manual com compressdo
toracica. Rev Bras Ter Intensiva [Internet]. 2011
Jun;23(2):190-8.

Yousefnia-Darzi F, Hasavari F, Khaleghdoost T,
Kazemnezhad-Leyli E, Khalili M. Effects of
thoracic squeezing on airway secretion removal
in mechanically ventilated patients. Iran J Nurs
Midwifery Res [Internet]. 2016;21(3):337.
Branson RD. Secretion management in the
mechanically ventilated patient. Respir Care.
2007;52(10):1328-42.

Gofii-Viguria R, Yoldi-Arzoz E, Casajls-Sola L,
Aquerreta-Larraya T, Fernandez-Sangil P,
Guzman-Unamuno E, et al. Respiratory
physiotherapy  in  intensive care unit:
Bibliographic review. Enfermeria Intensiva
(English ed) [Internet]. 2018 Oct;29(4):168-81.

. Berti JSW, Tonon E, Ronchi CF, Berti HW,

Stefano LM de, Gut AL, et al. Manual
hyperinflation combined with expiratory rib
cage compression for reduction of length of ICU
stay in critically ill patients on mechanical
ventilation. J Bras Pneumol. 2012;38:477-86.

. Hongrattana G, Reungjui P, Jones CU. Acute

hemodynamic responses to 30° head-down
postural drainage in stable, ventilated trauma
patients: A randomized crossover trial. Hear
Lung [Internet]. 2014 Sep;43(5):399-405.

. Paulus F, Binnekade JM, Middelhoek P, Schultz

MJ, Vroom MB. Manual hyperinflation of
intubated and mechanically ventilated patients
in Dutch intensive care units—A survey into
current practice and knowledge. Intensive Crit
Care Nurs [Internet]. 2018 Aug;25(4):199-207.
Franca EET de, Ferrari F, Fernandes P,
Cavalcanti R, Duarte A, Martinez BP, et al.
Physical therapy in critically ill adult patients:
recommendations ~ from  the Brazilian
Association of Intensive Care Medicine
Department of Physical Therapy. Rev Bras Ter
intensiva. 2012;24:6-22.

10. Khalil NS, Ismaeel MS, Askar AH, Sayed MS.

YLV Y b)lo.«"} do 2,93

Ql)lf«m 9 d)L.{lb /

P Yoo Jslwl 9 OI).QH" USW.»); pole ol slcoles
ormed el e aes bl liwjlen prte gt
& Slnse oled g oy cudlye la oo > Jels by

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ly 1y S S wilodges (o) Ko pro ol ploal 5o

&be
Effects of manual hyperinflation with rib cage
compression and endotracheal suctioning on
arterial blood gas parameters in mechanically
ventilated patients at a university hospital,
Egypt. Egypt J Bronchol. 2021;15(1).

Mehta AG, Patil SC, Patil CB, Chotai KT.
Effectiveness of Postural Drainage and Forced
Expiratory Technique Along with Segmental
Relaxation Technique on Airway Clearance in
Chronic  Obstructive  Pulmonary  Disease
Patients. Indian J Forensic Med Toxicol.
2020;14(4).

Mohaghegh MR, Mirani AR. Comparing Air
Way Resistance and Dynamic Compliance of
Tracheal Tube and Laryngeal Tube in TIVA.
Razi J Med Sci. 2015;12(48):143-7.

Cairo JM. Pilbeam’s mechanical ventilation:
physiological and clinical  applications.
file:///C:/Users/Asus/Desktop/scholallr.ris
file:///IC:/Users/Asus/Desktop/scholar22.ris:
Elsevier Health Sciences; 2015.

Rose L, Nelson S, Johnston L, Presneill JJ.
Decisions made by critical care nurses during
mechanical ventilation and weaning in an
Australian intensive care unit. Am J Crit Care.
2017;16(5):434-43.

Meawad MA, Abd El Aziz A, Obaya HE,
Mohamed SA, Mounir KM. Effect of Chest
Physical Therapy Modalities on Oxygen
Saturation and Partial Pressure of Arterial
Oxygen in Mechanically Ventilated Patients.
Egypt J Hosp Med. 2018;72(8):5005-8.

Jacob W, Dennis D, Jacques A, Marsh L,
Woods P, Hebden-Todd T. Ventilator
hyperinflation determined by peak airway
pressure delivered: A randomized crossover
trial. Nurs Crit Care. 2021 Jan 19;26(1):14-9.
Luadsri T, Boonpitak J, Pongdech-Udom K,
Sukpom P, Chidnok W. Immediate effects of
manual hyperinflation on cardiorespiratory
function and sputum clearance in mechanically
ventilated pediatric patients: A randomized
crossover trial. Hong Kong Physiother J. 2021
Sep 29;1-8.

Guimardes FS, Lopes AJ, Constantino SS, Lima
JC, Canuto P, de Menezes SLS. Expiratory rib
cage in mechanically ventilated subjects: A
randomized crossover trial. Respir Care.
2014;59(5):678-85.

Wang C-H, Tsai J-C, Chen S-F, Su C-L, Chen
L, Lin C-C, et al. Normal saline instillation
before suctioning: A  meta-analysis  of
randomized controlled trials. Aust Crit Care.

0519 WSl o (5 by Ao


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html

[ Downloaded from jccnursing.com on 2026-06-17 |

[ DOI: 10.30491/15.2.82 ]

20

21.

22,

23

24

25

26.

27.

28.

29.

30.

[ olas (il ool adllas S oy culyn slaise ) (Sle s o8 hlow (S (Slaabld p andy 60 g hud glus b o

2017;30(5):260-5.

. Rafiee H, Iranmanesh S, Sabzevari S.
Comparison of the endotracheal tube suctioning

with and without normal saline solution on heart
rate and oxygen saturation. Iran J Crit Care

Nurs. 2011;4(3):117-20.

Bhavane SS, Madhale M. Effect of Manual
Hyperinflation and Suctioning in Prevention of
Ventilator-Associated Pneumonia: A
Randomized Clinical Trial.

Rosa FK da, Roese CA, Savi A, Dias AS,
Monteiro MB. Behavior of the lung mechanics
after the application of protocol of chest
physiotherapy and aspiration tracheal in patients
with invasive mechanical ventilation. Rev Bras
Ter Intensiva. 2014;19:170-5.

. Banerjee S, Suresh A. A study on the effect of
manual hyperinflation on oxygenation and
hemodynamic parameters in  mechanically
ventilated patients after valve replacement
surgery. Physiother J Indian Assoc Physiother.
2020;14(2):70.

. Elrefaey BH, Zidan MS. Efficacy of manual
hyperinflation on arterial blood gases in patients
with ventilator-associated pneumonia. Bull Fac
Phys Ther. 2020;25(1):1-7.

. Maa S-H, Hung T-J, Hsu K-H, Hsieh Y-I,

Wang K-Y, Wang C-H, et al. Manual
hyperinflation improves alveolar recruitment in
difficult-to-wean patients. Chest.
2005;128(4):2714-21.

Assmann CB, Vieira PJC, Kutchak F, Rieder M
de M, Forgiarini SGI, Forgiarini Junior LA.
Lung hyperinflation by mechanical ventilation
versus isolated tracheal aspiration in the
bronchial hygiene of patients undergoing
mechanical ventilation. Rev Bras Ter Intensiva.
2016;28:27-32.

Santos LJ dos, Blattner CN, Micol CAB, Pinto
FAM, Renon A, Pletsch R. Effects of manual
hyperinflation ~ maneuver associated  with
positive end expiratory pressure in patients
within coronary artery bypass grafting. Rev
Bras Ter Intensiva. 2010;22:40-6.

Singer M, Vermaat J, Hall G, Latter G, Patel M.
Hemodynamic Effects of Manual
Hyperinflation in Critically 1l1 Mechanically
Ventilated Patients. Chest. 2008;106(4):1182-7.

Viana CC, Nicolau CM, Juliani RCTP,
Carvalho WB de, Krebs VLJ. Effects of manual
hyperinflation in preterm newborns under
mechanical ventilation. Rev Bras Ter Intensiva.
2016;28:341-7.

Paulus F, Veelo DP, de Nijs SB, Beenen LFM,
Bresser P, de Mol BAJM, et al. Manual
hyperinflation partly prevents reductions of
functional residual capacity in cardiac surgical
patients-a randomized controlled trial. Crit Care.
2011;15(4):1-10.

J Crit Care Nurs

2022, Vol. 15, No.2


http://dx.doi.org/10.30491/15.2.82
https://jccnursing.com/article-1-611-en.html
http://www.tcpdf.org

