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Abstract

Background and purpose: Inappropriate pressure of the endotracheal cuff causes aspiration of
oral secretions in airway resulting in atelectasis. This study aimed at comparing the effects of two
methods of filling the endotracheal cuff-on the frequency of atelectasis in patients following coronary
artery bypass graft surgery.

Materials and methods: In this clinical trial, 206 candidates for coronary artery bypass graft
surgery in Mazandaran Heart Center were selected and randomly divided into two groups. In the first
group, air leakage was controlled by volume-time curve and in the second group it was controlled by
stethoscope. Chest x-ray was obtained to look for atelectasis. A researcher-made checklist was used to
record the information. Data analysis was done in SPSS V21.

Results: Frequency of atelectasis was 67% in first group and 80.6% in the second group
(P=0.027) which showed that in volume-time method less air leakage occurred, therefore, aspiration and
frequency of atelectasis decreased too.

Conclusion: According to current study, volume-time curve method decreased the frequency of
atelectasis resulting in better oxygenation and gas exchanges. Therefore, this low-cost and low-risk
method is suggested for post-heart surgery care to lower pulmonary side effects.

(Clinical Trials Registry Number: IRCT2017091319677N4)
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1. Minimal occlusive volume
2. Minimal leak technique(MLT)
3. Predetermined volume technique(PVT)
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4. Forced Expiratory Volume in one second (FEV1)
5. Forced Vital Capacity (FVC)

6. Difficult Intubation

7. Polyvinyl Chloride

8. Synchronized Intermittent Mandatory Ventilation
9. PEEP
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1. Block Randomized Permutation
2. Body Mass Index(BMI)
3. Oro tracheal

€0 109V 3T 16V a)ladd «olie § Cunw 8)9s

ohsjle (Al ek oGRSl das


http://jmums.mazums.ac.ir/article-1-12131-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 14:28 +0330 on Sunday December 23rd 2018

aibly3 dy) L5 il lga Cxiss JyTiS

FYAAEN /MY o e Lo @i V¥ og 5 g 5o
03 5 3 IFFENVY L 5Kl b 5 Jslog 8 s
51 (sl e Ol isd 8 13 aalllae 35 50 053
33 cpioman (P=0/104) Ui odalie 05 8 45 )5
O 03 8 (i Ailo Slainia plu i3 5l 05 S
andlles ol Glaasl . Ls g Olues Shes g Lesli
Ao ys Y sl os S 5 ST sl S sls olis
GoleT 5 51 4S5 4t y3 A /7 r,;ah_fyj
QL&JJQ_M::}?)UJ?);&:{LQB@QJUS
JJVSL;)'\_&L:T@\}!JAQLU'—WA,}?&PMAJ
=93 oslei g (P=2/0YV) il o3

s 0 Ol ST

Jees 3l s Olylew 05 8 55 55 LT sl 5 11 ook Jguer

F35 85 p 2l

3,05 o5SLT 3,10 65T ST
ol e g (doys) sl (dy3) slatss o
(#v/e) $4 [\arZPhnd (Olejm o))
vy (A /9) A¥ (4/F) ¥+ (S gmal)pss
(VF/A) VoY (Y8/Y) 0F s

;,)_“,Jf);)“s;bomﬂuww@u

a%jtgrjwa}f)zwtiﬂwﬁww
slais (YU i 55 5 (G5 Y2 5IN8) des s £8/0 JL
LLsylas asb o 00 51F) Ao s A o Jls
Cil 5 g5 (HLSET S5l 3 5 o (6415 sne
VA 05 Olylam 53 @ SSET Shsl s .(p=+/¥AY)
Ll (s a5 oo W/F 5 00 Ol 53 5 Loy
3525 SLSET (Sl 5 St s (S5l5 im0
O Sl sae b5 e p=2N04) Sl azil
s 53 i adaline LSBT 5 S od g Lesls
L ST (S5 amslin 5 G 5 <Y 0l
3593 (g o395 et lh (e (g Sl e
L cadlllas ol s bl ol 0t Ol 03 S
Gl 0l 5 dsles o3 ples Sk s 4 O
33 3 YP/OYEF/+ 5 L5 YANVEF/YA 05 gdous o Calies

YABERY/Dr 03 gomn (s Cilimn (Sla0le 53 p33 03 8

23 5ben e 5 2l Cands )3 Hlew cardllas 0T
NP PP TR 9 Sl 18 ale 53 a5 4l
J_:J: el Sl s gy i U Q}:M.Jl:.wf\li
bl 3 (65 s SVG Conds 53 slam (55513
o Capeby et AL e B O o sl
ol oo LS |y O gl T 5 SCo 5 158 i a5
ot S 5 w35l ol e S 5 (6 S 0310
(S plaie a3 5058 53 p 53 all 5 S O
(1,8 sl 453 Y0 15 gles) sl oLl 0L
0Ly (518 mle a3 YO/ 0 (sla3) o33 255l Ol
s plowl (51,8 (Bl s ¥V (ges) o g o5
s Yo g ol 3l 8 Ol ) a8 31 S
S obay OABII 5 adl 5 ad 5 03 50 )l Sl sy
Syarypds L 35y b el ) 53 oS
oy 551 S 50005 jaasia 55 law g (55T
Al s g eODI o anlllas 6 55 50 5 aslllas L
G3lsn 5 635l e 53 oS ol 55 ST 8
N GSET sy g pde Ly sy s (6 i 51
0SS Ol lay A% e3litel p e g3 55230
BIpEEEPY C)Ua\ s 2l Al & S50 andlles s
YU e & dslog S 51 a8 53 Lol 5 dorly ey VY
S S e 4 p305,8 51,8 53 5 5653 Ol 05
Rl s alllas 10 sl 5351 (6l AL 50
o3lewl YY) 435 SPSS | laesls Jdos 9 4 o (81
O3l 5o, S 93 55 o SLT aslie gl s
=S sesls awslas sl 5 9 Chi square IS g
Lol s S eslizal Cs  les S 55 50
ST 03T 51 Gla pbaite a3 05,8 93 S
(Repeated measure) , s gL sosls ] g P

A3 el ANOVA

b 4l
Jos Cow Olay ) 8 Y08 aallls sl s

199V 3T 16V o)laid ol § Cuny 2)9s

ohsjls (S eolc oGRSl dlas |57


http://jmums.mazums.ac.ir/article-1-12131-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 14:28 +0330 on Sunday December 23rd 2018

uljlSem g 5003 2300

SL sl 6l & Il LTS andllas ol o
Fabl A O 058 5 g 3 amlie s L
o e S Sl Vo (a5 p SESIT Sl
sl KL laasdl o plowil 55,5 B3 e L
—e s 03 GHUSUT Sl 5 5 suls dme LT
oS gzl gy Ly gl 53 (s )3 PY) 0L
g adlllee o5 b addllae oyl gl o (Ao ya AL/P)
3o 3 VA LSBT Sl 3 aS S s
NENCOP PR GRUPPTS o ) W S B K GNP P
08 )l 05 g wlie
sl ol s O HLis 5 Kke bl anlllae s
uj.\_m@_g‘ol_‘j—r_?p.ab_?,;@_L:su
O S sl 09,5 53 5 YHIOYEF/H L5 YV/VEF/Y]
el 03 5 YMAFEE/NA 5 FV/OEY/D+ 03 gidous 'y

Jg)u.éa.ﬁjbubb&a.é)‘}.h‘:jﬁj Aa.ma.n).s

&l a4k ol b 4 45T ol 035 YANFEF/VA G
)5;;:-{Q)u5)r3r50uj_r-’.="@~’=;‘°);ﬁ
P=2/20N) 34 s gmeos 8
ol alie 5 Lo ¥ ojld g s
DL (o33l ol e sl i by (s 5UST
2dd Ol a9 893 53 alS Wl S 5 om0l (O
u@%cﬁbwbgwy@jl{ﬁrﬁ.@‘
chde w53 05,5 93 2 55 o33k Sl g 43 S
St Az 5o oS 3L 10 Ly 8, VL L Gl
2> Sla) pale a3 S1,ei5 558 1y RalS I se
(P=e/e e )) Sl wdls (gl5ane Gholpl oy S 51
(P=+/\\Y) 355 ,l5 w0y S 55 o Ml ol Lol
S g slme O3l il 5 Kol (F 0Lt Jgd)
058 55 5 CeWNF/FEEY/8 Uslog S 53 O el 550
ol DDt L ol 5148 3 el \WW/AEY/F 5

(p='//\\°\/) AN S99 a}_)f 93 O L;)bgs;’“

jbbj—vqpaj;jé):(....c@.\ﬁabju.a}u‘ﬁcw)ﬂaa‘ug.;n:)y le-“;,'-'«“ﬁlfGJ&T@U‘}*@&‘)W}:WMNJ%\?

S szl 03§

(@Sl p3>

oF

(o= pre) sl o3 5

Sl e pela 13 s pebae Sl smn e — — — — & eSLT
~ b SBT3 4 5 $3ESUT pae ST s SUSUT pas
Cos 8 53 ) e300 Jsless B
(desy3) slds (dezy3) slaws (Ao 5) slass (Ao ys) slas
(GAPANS (Yo)o (AV) & (VFV) 0 <6
(rea)Ya (¥o)v (YF/9)\V (YA/F) ) 8e-08 _
YAV CVEA (JW) g s
YidN! (8379244 ()¢ (ra/nYy (FY/6) 1 7194 e
(YO/¥) Y\ (VY (YV/e) 18 [QAZIIN >v.
[CTANY (00) VY (OA) ¥+ (FF/) N0 3.
AT A AN o
(YA Y (fo)4 (FY) Y4 (06/4) V4 [$3)
[SaVivhid (¥ ¢ (YY) Y§ (FY/F) N Yo>
/AA Voo Viz2d BMI
(PAIV) BV (VONF (PY/) FY (Ve vy Yo<

Ja(g;,_wlfw‘j.fj%QL»}¢QL§JL:~§¢@>)'QL§)L?r»)w&»:)fdbﬁuydjtﬁTg\jl}wuﬁ;Wj ¥ oosled Jgias

s_f}iﬂ}&»‘}bbj—r»njsz

(o sSgmal) p3305 5 Olejmpa) sl es it
Golsine i (ol e i ()3 imn pelaw — — — — ST
~ > SUSUT pae ST 5 &3S pas SSET 5
(o3 53 ) [T Jsless — — — — s
Oliar Sl il) o80ke Glaas Gloil) 80e Glane Ol o) 5Kk Gliae Sl il) o500
AN CVIA (Y V/FA) $YV/AD (AY/+1) #OA/BD (AVIBNA) $Y5INP (Vo r NYR) $FF/N Jsl bt ob; (Yod C 5 sbes)
o) plade 4w )3 35k ol -
QAN YA /YVY (AAVA) VY /50 (F+/AD) #VY/70 (\YF/OYF) #YF/VE (AV/Y+5) #F0/F0 £33 2L ol (YOO C glos) s g <
A ok
ANA) A (Ve o/04) 598/ (A¥/YA) $85/F5 (A¥/VAY) $9V/YD (aV/919) $54/VF o i QLYY C bs)
A Y (VI F) YAFD CF/A)Y\/5V CFAV) Y8R CF/2F) YE/¥Y Jsl 5 0l (106 C L5 sles)
) dam aw s OIS L
AR g YA (B/AY) YBIAD CF/¥9) YAV CF/VF) YE/D (F/+Y) YY/f8 £33 b3 Ol (YO C (sles) B
(T 2 s
DALY ARId (/4 A) YYIAD (FN\2)YFIYF [SAZAAPARAY (S 7 PARYAL s (b3l 0l (YVC les)
XYY A QAD (VV/FR) FIAD CVF/Y) FAVY (Y/YO) FA/YS [SAZA 4NN (42d3) CalS” ol S 0k
+/¥a¥ /AN A OABEI VBN (YV/BF) VO/A (FV/VF)VA/Y (YY/EV) AV/FD (4233) oy OLe)

109V 3T 16V a)ladd «olie § Cunw 8)9s

ohsjle (Al ek oGRSl das


http://jmums.mazums.ac.ir/article-1-12131-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 14:28 +0330 on Sunday December 23rd 2018

aibly3 dy) L5 il lga Cxiss JyTiS

Gl odd 61AE 8 Lo ayls s 4 dilg o oS
L as il s o oo Sl ey 03570 5
awlS 4zl g OIS HLis Ol 510 sles il 33
ol a Cots s (6,8 sl T ga ot Olae S
S-S 030 5 amalone 035U Sl o O
sl s Al O s sl andlas 3 (YL S
L5 8 s e )30 5 sles 3 sl abs,l Ol
aily dgd O [oLal o Ll 5 o s ol &S
33,8 azl 5 Al OIS Hlad il 5l o 4o 5
Locandlan ol 53 a5 &ysm gla gy polool
ST e My G851 ST S e )5
ST 53 et 5l oS fwos 8 534 sl6 S
Avas Ol ol Jl Ve (YL i 55 5 e y3 £0/0
O Gl me LU S b 4 Iy ey o Loy
S otalie (5LSIT 55,0 5 e

Lot ey 3l é 03 g aS glasdlas o
SV o o ($13 e BT ol plonil O S
g3 a8 e 5158 1 ST 5 Jl e
M3 nn ST Slsl 3 5 o o Dol gl adllae
ORI 5 ST S 3 g IR Iy 5
GLSET gl 3 5 i o ol anlllas 53 505 0L
P399 Ae) med )3 45 Al sdaline (653 gme LU
Gz o (G153 gne LI 5 g5 andllas )3 O,
L3, S ol Sl B s 20l s
(D)l 03 wlie ol alllas b 0T mls &8

o S 0355 Latla L Oljley addlas ol s
0355 LarLi bl 3l 5 i andllas 3,05 YA/D —Y4/4
aallon 315 4 S5 51,5 s 8 YU s ol S
o2 bl g5 0 Dlalllas bl dids =l
Ceglio o) 5 Sas 53 i s VU Sesy
3 sl 5 (S S i (58U ¢ gl 58 o
Ll adlllae (5l 55 Olslay cnl 3 o 42 i (o0
o2l o 6,15 gae LIyl addllae ol 55 (YO) LS

@Lﬁgwj:l_f.MaMLhéj\:ﬁTj@u\{ 03¢

Ol yls3a3 2s) 55 ST fa Slu ¥ Sl 5t
YYVE G ol b gie j o b a9 d B esls LS
AVl 03 5 ;.)TJ:AU;JL..,

aslin o 53 S OLIKen 5 b anllas >
A pleil 315 P O HLAE el el Sl 5l
T e Sl YAAY (i Bl 5 b 51 Ol lis
ST 3 e gl b gy S W3 28
ol O s OT e L YV 5 5 5l ie
O\)wdaﬁcjﬁJ;;yYW|x\juﬂJ)&:>'\
G P S LD (o Sl s o s
e 35,8 o LS 5L 5, WL 5 4l el
S 58 oyl (S anlllas 4 05 o andllan ol ams
Ay a0 5l Sl eslanul eols 0L 5 55 aslllas s
B P T T
o851 68 e 5 a3 S 5, S
Wy Ol asiy g g e s Olallle s (@)L
DLES L 550y b bas e Gses 5 63ESET 5
2 Sl sla ails Ll oo s (bls,l s SIS
OYLas I gmms 45 5505 55 g Calibes (Lo oy
shile O SLi im cdiS (035 1) § b g0 o)
O8AFANAEL o IS 36

les (a3l L aS sls 0l sl addlae gl
sl o 5 Gl 4 bl ) OIS Ol e O
J.A_Adg_isj_;dlho)zob&ma)w.\bl.w)d
sl g Ol e Hlasl 5 b 51 b5, sb)
O o BLI 1 B8 Jde Gllas 457 sl slgiiny
los ilel 55408 3}?}@“}:@ O 5 58 s
sl Ol Hlas ps Sl sl e dil5 e S
31,8 slo a3 Ve @YU glos 55 Sl l pl s
()l e B

S azils Ol o 3 andllas 53 O 5155w
LS Hlad (s ol Sl il O sles 2l 1L
NG o Silalasl 5 d )

il 3 gy LS Hlis eSSl aallles s

109V BT 14V o)ladd «olie § Cunw 8)9s

ohdjle (i) ol slEibily alas [N


http://jmums.mazums.ac.ir/article-1-12131-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 14:28 +0330 on Sunday December 23rd 2018

uljlSem g 5003 2300

Al o (5 i o GBT 035 bl e (5ol S|
o8 sils 55 AVAF ol & Lads Cj.la Ol g & oS
s 8 8 b sy 05l (S ple
s SSle Gl Olles 5 Ok ples
5 Slidos Coiglae Ol 5l w8 557 e 5L S
Jljdi‘ Sl s ASGZLAKM) ol Soold
5 S 03,57 Jas ) o3V glags,Ken Sliiow

..»dea LR

References

1. Kumar V, Abbas AK, Aster JC. Robbins
Basic Pathology. 10" ed. E-Book, Elsevier
Health Sciences; 2017.

2. O'Donnell A. Cecil Medicine, 24" ed. Part 9:
Respiratory Diseases: Bronchiectasis, atelectasis,
cysts, and localized lung disorders. In:
Goldman L SA, Schafer Al, (eds). Philadelphia:
Saunders Elsevier; 2011.

3. Wynne R, Botti M. Postoperative pulmonary
dysfunction in adults after cardiac. surgery
with  cardiopulmonary < bypass:. clinical
significance and implications for practice.
Am J Crit Care 2004; 13(5): 384-393.

4. Maddumage ME, Gunasekara AYA, Priyankara
WD. Endotracheal tube cuff pressure
management in-adult critical care units in the
National Hospital of Sri Lanka; A baseline
audit. Sri Lankan Journal of Anaesthesiology
2017; 25(1): 31-34.

5. Farrow S, Farrow C, Soni N. Size matters:
choosing the right tracheal tube. Anaesthesia
2012; 67(8): 815-819.

6. Dolo LM. Investigating the effect of an
intervention on tracheal cuff pressure
monitoring in the critical care environment of
an academic hospital in Gauteng.(MS Thesis)
University of Pretoria; 2015.

J&S@bbuj—ﬁo@ae}:& ol andlles
5 05wl 5S35 OT JLis 4 5 (ST lsl 3
uij)o_il)'lnfdﬁw}: 14 g:}j@éjlf;fﬁslg
Polse PSSl o (Sl g e 0

.»;»L&;A Mﬁ,dj&t-\'v\;}b&ﬁ)

S Sl

=ld 8 (g gmiils asl 0L o adllae oyl

7. Marino PL, Gast P. Marino's The ICU book.
4" ed. Philadelphia: Wolters Kluwer/Lippincott
Williams & Wilkins; 2014.

8. Das S, Kumar P. Comparison of minimal leak
test and manual cuff pressure measurement
technique method for inflating the endotracheal
tube cuff. Indian J Clin Anaesthesia 2015;
2(2): 78-81.

9. Kaki AM, Almarakbi WA. Use of pressure
volume loop closure to check for endotracheal
tube cuff function. Randomized clinical trial.
Saudi Med J 2012; 33(11): 1185-11809.

10. Bolzan DW, Gomes WJ, Faresin SM, de
Camargo Carvalho AC, De Paola AAV,
Guizilini S. Volume-time curve: an alternative
for endotracheal tube cuff management.
Respir Care 2012; 57(12): 2039-2044.

11. Rose L, Redl L. Survey of cuff management
practices in intensive care units in Australia
and New Zealand. Am J Crit Care 2008;
17(5): 428-435.

12. Nseir S, Zerimech F, Jaillette E, Artru F,
Balduyck M. Microaspiration in intubated
critically ill patients: diagnosis and prevention.
Infect Disord Drug Targets 2011; 11(4): 413-
423.

13. Lorente L, Blot S, Rello J. New issues and

eq 109V 3T 16V a)ladd «olie § Cunw 8)9s

ohsjle (Al ek oGRSl das


http://jmums.mazums.ac.ir/article-1-12131-fa.html
www.SID.ir

Downloaded from jmums.mazums.ac.ir at 14:28 +0330 on Sunday December 23rd 2018

aibly3 dy) L5 il lga Cxiss JyTiS

14,

15.

16.

17.

18.

19.

controversies in the prevention of ventilator-
associated pneumonia. Am J Respir Crit Care
Med 2010; 182(7): 870-876.

Brooks D, Crowe J, Kelsey CJ, Lacy JB,
Parsons J, Solway S. A clinical practice
guideline on peri-operative cardiorespiratory
physical therapy. Physiother Can 2001; 53(1):
9-25.

Scarci M, Coonar A, Routledge T, Wells FC.
Core topics in thoracic surgery. Uk:
Cambridge University Press; 2016.

Niyayeh Saffari NH, Nasiri E, Mousavinasab
SN, Ghafari R, Soleimani A, Esmaeili R.
Frequency rate of atelectasis in patients
following coronary artery bypass graft and its
associated factors at Mazandaran Heart Center
in 2013-2014. Glob J Health Sci 2015; 7(7):
97-105.

Westerdahl E, Olsén MF. Chest physiotherapy
and breathing exercises for cardiac surgery
patients in Sweden-a national survey of
practice. Monaldi Arch Chest Dis 2015; 75(2):
112-119.

Mali A, Solanki JA, Deshpande. CM.
Comparison of the endotracheal cuff inflation
techniques and its postoperative laryngotracheal
morbidity:-an. observational study. Int J Res
Med Sci (IJRMS) 2017; 5(2): 491-495.

Nseir S, Zerimech F, Fournier C, Lubret R,
Ramon P, Durocher A, et al. Continuous control

of tracheal cuff pressure and microaspiration

20.

21.

22.

23.

24.

25.

of gastric contents in critically ill patients.
Am J Respir Crit Care Med 2011; 184(9):
1041-1047.

Atlas GM. A mathematical model of
differential tracheal tube cuff pressure:
effects of diffusion and temperature. J Clin
Monit Comput 2005; 19(6): 415-425.

Souza Neto E, Piriou V, Durand PG, George
M, Evans R, Obadia JF, et al. Influence of
temperature on tracheal tube cuff pressure
during cardiac surgery. Acta Anaesthesiol
Scand 1999; 43(3): 333-337.

Bolzan DW, Guizilini. S; Faresin SM,
Carvalho” AC, De Paola AA, Gomes WJ.
Endotracheal tube cuff pressure assessment
maneuver induces drop of expired tidal
volume in the postoperative of coronary
artery bypass grafting. J Cardiothorac Surg
2012; 7(1): 53.

Naveed A, Azam H, Murtaza HG, Ahmad
RA, Baig MAR. Incidence and risk factors of
Pulmonary Complications after Cardiopulmonary
bypass. Pak J Med Sci 2017; 33(4): 993-996.
Woods SE, Noble G, Smith JM, Hasselfeld
K. The influence of gender in patients
undergoing coronary artery bypass graft
surgery: an eight-year prospective hospitalized
cohort study. J Am Coll Surg 2003; 196(3):
428-234.

Murugan A, Sharma G. Obesity and respiratory
Respir Dis 2008; 5(4): 233-242.

109V BT 14V o)ladd «olie § Cunw 2)9s

ohdjle (i) ol slEibily dlas Oo


http://jmums.mazums.ac.ir/article-1-12131-fa.html
www.SID.ir

