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ABSTRACT

This study aimed to investigate the effects of planned respiratory cares and Continuous Positive Airway Pressure (CPAP) on
atelectasis and arterial blood oxygen levels in Coronary Artery Bypass Graft (CABG) patients. pulmonary complications and
oxygenation impairment after Coronary Artery Bypass Surgery (CABS) are prevalent and lead to increased hospitalization and
treatment costs. Planned respiratory cares and the application of ventilation with CPAP mode are among the proceedings that
are conducted in most of the health centers, but there are not sufficient scientific evidences to confirm the effectiveness of one of
these proceedings after CABS. The preset study was a three-group clinical trial with the sample size of 120 patients (40 patients
in each group) candidate for CABG based on permuted-block randomization. This study was conducted at ShahidRajaei
Hospital, Iran in 2015. Patients in experimental group (1) received planned respiratory cares; patient in experimental group (2)
received noninvasive ventilation with CPAP mode and; patients in control group received conventional respiratory cares. Other
treatments were similar for all three groups. The groups of interest were compared regarding the percentages of measured
arterial oxygen saturation before surgery and days one, two, and three after surgery. Also, chest X-rays of patients both before
and after surgery (day 3) were compared in terms of atelectasis. Data were analyzed by SPSS 16 using Chi-square tests, Kruskal -
Wallis, and Friedman. the results showed that there is not any significant difference between three groups in terms of
demographic variables, disease background, and arterial oxygen saturation values before surgery. In day (1), before intervention
in patients of group 3, the arterial oxygen saturation values were higher compared to other two groups (p=0.03) and (p=0.001).
In the case of atelectasis incidence, patients in group 2 had lowest incidence rate compared to other groups. However, there was
no significant difference between three groups of the study. the results of this study showed that those patients who received
noninvasive ventilation with CPAP mode after surgery, have better oxygenation status compared to patients receiving planned
respiratory cares and patients receiving conventional cares. Also, oxygenation and recovery procedures are faster in these
patients. The incidence of atelectasis in this group is lower compared to other groups. Therefore, it is recommended to use this
noninvasive method to have better ventilation for patients under open heart surgery.
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INTRODUCTION

Patients under heart surgery, due to backgroundasés and surgical trauma, are at the risk of phailti
complications. The most important possible compilices following Coronary Artery Bypass Graft (CABG)
surgery include decreased cardiac output, impaigkey function, impaired neurological function darespiratory
complications[1].where respiratory complicationgpatients under heart surgery are notable, soittheestimated
about 95%[2].There are not accurate informatioruabize incidence of these complications followireatt surgery
in Iran[3].The most common respiratory complicasidollowing open heart surgery are pulmonary ataks and
accumulation of secretions. The incidence of atates within the first days after CABG surgery éported about
27 to 95% [4, 5] that is accompanied by fever, tipzsn, dyspnea, tachypnea, tachycardia, cougtzindsgs,
decreased lung sounds, sever weakness, and péltbe gkin [6] and brings complications such asdxgmia,
pneumonia, abscess formation within the lungs, paemt shrinkage of lung tissue, and formation af sissue[7].
The most important early complication following threeidence of atelectasis is arterial hypoxemia #rel most
important potential late complication following Eetasis is tendency toward infection. Therefofe part of the
lung is experiencing atelectasis for 72 hoursyigleof pneumonia is almost certain[8].

One of the most effective prevention methods opirasory complications, especially atelectasisaatilation with
Continuous Positive Airway Pressure (CPAP). Thighme is one of the noninvasive ventilation methedth
positive pressure that after surgery, increases gépacity and oxygen saturation and decreasegatsn rates
and function[9]. Also, it can be used as an effitimethod to prevent respiratory complications @&ar surgery
patients. Numerous studies are conducted on CPAR &as been identified that the application ofAPHs related
to decreased respiratory complications after syrged it decreases the risk of re-intubation anchgared to
conventional methods, it has more beneficial effégtimprove lung function after surgery [10]. Owe tother hand,
the application of CPAP has complicated and lesdiptable hemodynamic effects [3, 11]. In the azfsesing this
mode alternatively, it is possible to prevent théeptial complications.

Respiratory care set under a comprehensive plaremiginstruction is another effective method tlsatised to
decrease respiratory complications [12].Respiratamng set is a set of standard cares that theleimgntation has
been emphasized in the related guidelines [13]odigh these cares are implementing in health ceteosigh

various modes, the important issue that is lessidered by the care group is the synergistic effieat is the
implementation of cares and at the same time, comenit to the full and correct implementation undpecific

plan and instructions as well as continuous trgjifiafore and after surgery for all patients. Tleisiscludes: 1) the
use of motivational spirometry 2) coughing and dbegathing 3) mouth washing 4) patient trainingg8jting out

of the bed immediately and repeatedly 6) puttingvatthe head of bed and controlling the pain.

According to numerous effects that high incidentatelectasis has on the patient after CABG as agltosts and
health system, selecting the best control and ptere technique for health is vital [14]. Previosidies have
shown that respiratory complications after surgevith noninvasive CPAP or planned respiratory cares be

prevented more [12, 14]. So far, no study has hemwucted on the application of CPAP compared émned

respiratory cares set. Therefore, the present shalyses on the effect of planned respiratory cae¢sompared to
noninvasive ventilation with CPAP mode on the ircide of atelectasis and blood oxygen levels irepttiunder
CABG surgery and by presenting the results to thibaities, offer practical solutions for using iled method to
improve blood oxygen level and decreasing atelectagpatients under CABG surgery.

MATERIALSAND METHODS

The present study is a randomized clinical triaBimhidRajaei Hospital, Iran in 2015. The purpdsthe present
study was to compare the effect of planned respiyatares set and noninvasive ventilation (CPAP)tla
incidence of atelectasis and arterial blood oxylgsels in patients under CABG surgery. Therefoi2) patients
candidate for CABG surgery who were hospitalize&ahidRajaei training, research, and treatmenecavere
divided into three groups based on the criterimtafrest (age range of 30-70, non-emergency heegesy, and no
history of respiratory diseases).

Patients were divided into three groups of 40 stibjeccording to permuted-block randomization. éPdsi in

experimental group (1) received planned respiratangs; patient in experimental group (2) receinedinvasive
ventilation with CPAP mode and; patients in conggodup received conventional respiratory caresoAlke two
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experimental groups received conventional respiyatares based on hospital procedures. Writteniafodmed
consents were obtained from all patients and thdystvas confirmed by the committee on ethics arsmarch
center of the hospital. The patients who needecharécal ventilation more than 12 hours or suffefredn severe
hemodynamic disorders or alteration of consciousrafter surgery or prevented to participate or diedre
extracted from the study.
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Figure 1: Flow chart: Design plan
In experimental groups, first, some explanationsevggven to the patients about coronary bypassesym@nd then,

planned respiratory cares instruction and patiesa#iaboration and how to apply noninvasive CPARenteained
carefully. Cares were implemented two hours aftenaving the tracheal tube and in the case of apiatep
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hemodynamic conditions and agreement of the artestiéthin the first three days after surgery.experimental
group (1), the planned respiratory cares set ctatsisf six parts. First, patients used motivatios@rometry for
five minutes. Second, three deep breathings inetudideep breath (for 3 seconds) and exhale folomere done
followed by two effective coughs. Third, mouth wemhwas done using mouthwash solution or brush.rthpu
gestures appropriate to the circumstances includhm@nging the position and moving the legs in thaps of
bicycle on the bed and in the case of permissiothefsurgeon, leaving the bed (sitting on the bealking or
moving with wheelchair). Fifth, the angle of thedbbead was appointed at 30-40 degrees. Sixth, seges
instructions were given for proper implementatiodneach case and repeating instructions 1, 2, anbh 4he
experimental group (2), noninvasive ventilationhM@PAP mode was used using mask and pressurecol3 ¢m
of water for 20 minutes based on patient’s toleeatic control group, conventional procedures ofttbepital were
followed. All patients received physiotherapy i tirst three days after the surgery.

The arterial blood oxygen saturation was measusetyPulse Estimator in the day prior to surgerthasbases and
in the first day and thirty minutes before the maemtion and in days 1, 2, and 3 after surgery, sirchours after
each intervention. Also, before surgery and thragsdafter surgery, according to the routines ofh@Hajaei
Hospital, chest X-ray was performed. The requirgggen for each patient was considered equal andtabé
liters per minute before measuring arterial blogggen saturation by pulse estimator.

The data related top personal characteristics #&tdria of disease including age, sex, body massexndmoking
and drugs were extracted from patients’ files oraBiing questions by the researcher. The datatefeist were
analyzed using SPSS 16, Chi-square, Kruskal-Wallid, Friedman. The descriptive statistics are shasvmedian
and interquartile range. The basis of statistialiicance is P<50.

RESULTS

The mean age of group 1 was 53.7618.24, the meamwfagroup 2 was 53.50+7.39, and the means ageoopd3
was 53.70+8.21. The demographic features are mesdion Table 1. Eleven subjects were excluded dutfire
study that the reasons are mentioned in ChartGhpit 1). The samples in all three groups were istrand
according to the results of Chi-square, there wasany significant difference in marital statusatifthree groups
(Table 1). Regarding the arterial oxygen saturatinrthe first day, before intervention in patiemmsgyroup 3, the
arterial oxygen saturation was higher than groyp=0.006). On the second and third days after intgioe, the
arterial oxygen saturation levels in group 2 pasiemere higher than other two groups (Table 2).

Table 1. Demographic variables and disease history and some of clinical characteristics of control and experimental groups

. Groug
Variable 1 5 3 Test Result
Female| 18(48.6 18(51.4 14(37.9) ?x1.51
Sex df=2

Male | 19(51.4) 17(486)| 23(62.2) " 0s

Yes | 20(54.1) 18(51.4) 19(51.4) 2%0.07
Diabetic history No | 17(45.9)| 17(486)| 18(48.6 pdfozw
Yes | 30(8L1)| 27(77.0)|  27(73)]  2%0.69
Blood pressure history NoO 7(18.9) 8(22.9) 1027) pdf:; 51
Yes | 13(35.1 | 12(34.3 | 12(324 | X%=197
Smoking history No | 23(65.7)| 24(64.9)| 25(67.5 pdfzg ;‘ #
Yes | 8(21.6)| 5(14.2)| 6(16.2) 23.22
Drug Use No | 2978.3)| 30(85.7)| 31837) =4
p =0.52
H=1.82
BMl/(interquartile range)-media 27(25-30) 26(25-2827(25-28) df=2
p =0.004
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Table 2. Comparing arterial blood oxygen saturation values measured by pulse oximetry in three groups of the study

Variable Day 1 Grgup 3 Results of Kruskal-Wallis|
H=10.17
Day 1 before intervention  94(92-96¢) 95(94-97) 96995 Df=2
P=0.006
H=2.33
Day 1 after intervention| 94(94-96) 95(93-96) 94@H)- Df=2
Arterial oxygen saturation percentage (SP02) P=0.3:
(interquartile range)-median H=6.63
Day 2 after intervention 94(93-95) 95(94-95) 94@®- Df=2
P=0.03
H=17.27
Day 3 after intervention 94(93-96) 96(94-9f7) 93@HmD- Df=2
P=0.001
H=4.28 H=9.68 H=4.28
Friedman test results Df=3 Df=3 Df=3
P=0.23 P=0.02 P=0.23

In the case of atelectasis incidence, patientsdnig 2 showed lowest incidence level compared b@rogroups.
However, there was no significant difference betwtineee groups of study (Table 3).

Table 3. Determining atelectasisincidencein day 3 after surgery in three groups of the study

Group CPAP | Planned care | Control
N(%) N(%) N(%)
Yes 5(14.3) 7(18.9) 12(32.4)
No 30(85.7) 30(81.1) 25(67.6)
Total 35(100) 37(100) 37(100)
X2=3.76
Chi-square resul df=2
p=0.15
DISCUSSION

The results of this study showed that the applicattn noninvasive ventilation (CPAP) and plannespiratory

cares including the use of motivational spiromegffective cough, the high end of the bed, fastevement on the
bed and early leaving as well as continuous trgimiompared to conventional cares in the hospillataa improve
oxygenation and decrease the risk of atelectagis iE consistent with Moradian et al., (2012) wdtate that
patients who have followed respiratory cares based specific plan with sufficient frequency (wtthining before
surgery), have better oxygenation status compavegatients with conventional treatment. Also, oxya@on

improvement period and recovery in these patiemes faster[15]. Also, El-Kader el al., (2010) stateat

motivational spirometry, noninvasive ventilationR&P), and noninvasive ventilation (IPPB) in all gps showed
that arterial blood gases in the groups undervetdion are enhanced [16].

In the case of decreased atelectasis, these finding consistent with Al-Mutairi et al., (2002) whktate early
application of noninvasive CPAP in patients afteatt surgery, significantly promotes atelectasisattment and
decreases hospitalization period (2). Also, theltesf the present study is consistent with Possd. £(2010). They
investigated the effect of applying guidelines ihygiotherapy after upper abdominal surgeries inresesing
atelectasis and hospitalization period and founat thtelectasis incidence and hospitalization peiiodthe

experimental group that received respiratory phisi@py according to a specific guideline has $igpmtly

decreased compared to pre-intervention [17]. Gdlgertis logical to say that respiratory caressbd on regular
planning accompanied by daily exercises have pyidm this regard, Cassidy (2013) who investigatesl effect of
planned respiratory cares on the incidence of rasply complications, found that simultaneous immatation of
planned respiratory cares decreases respiratorplazations after surgery.

Also, the findings indicate improved oxygenatioent in experimental group (2) that is consistenh\Biehghani et
al., [18]. In experimental group (1) that includgldnned cares, comparing arterial blood oxygenléebefore and
after intervention shows that patients’ oxygenatgiatus has been stable and the planned caresntedvits
reduction. This is significant in comparison withepand post-intervention in control group, becaumseontrol
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group and comparing before and after surgery, mifgignt reduction is observed. This point is margortant
when patients’ clinical conditions in all groupsaonsidered. Although all three groups enteredsthdy with
homogenous conditions, it should be noted thaptaened cares group has highest obese subjectsnarikrs and
highest frequency in diabetics and blood pressxistesl in this group. Maybe, the effect of thesetdes prevent
effects of planned cares. Generally, what was @lskein patients’ clinical condition shows the posteffect of
this technique. Also, comparing noninvasive vetitla (CPAP) and planned cares shows that noningasiv
ventilation (CPAP) is more efficient. However, ilapned cares group, due to more obese subjectsnaokkrs, this
technique has preserved patients’ oxygenation dutinee days and prevented atelectasis incidentte awfittle
difference compared to CPAP group.

The main limitation of this study was the lack efk control group. In this study, despite converdlaespiratory
exercises as an intervening variable, due to mmadon, it was not possible to present conventiceggiratory
exercises to patients in control groups. Therefaratine cares were considered for all groups toimmize its effect.

CONCLUSION

The results of the present study show that thoserga who received noninvasive ventilation (CPARY planned
respiratory cares after surgery have better oxyimatatus compared to those who received cornwmesticares.
Moreover, those who received noninvasive ventitalGPAP) showed better oxygenation status comparéubse
who received planned respiratory cares. The asdicincidence in all three groups included higlirstence in
control group and lowest incidence in noninvasiwventitation (CPAP) group. However, there was not any
significant difference regarding the incidence @lectasis among three groups of the study. Thexefespiratory
cares in patients after CABS should be based qeeifsc plan and continuous training. Also, if thatient is faced
by more dangerous factors or does not collaborate moninvasive ventilation (CPAP) should be used.
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