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Abstract

Objective: Cardiovascular diseases especially coronary artery disease (CAD) is still the major cause of mortality in the world.
Coronary artery bypass grafting (CABG) surgery is considered one of the most effective treatment methods for CAD. One
of the essential cares after open heart surgery is extubation of patients. So the present study was performed with the aim of
comparative research about duration of intubation in CABGs with on-pump (with cardiopulmonary bypass machine) and off-
pump (without cardiopulmonary bypass machine) in 2014.

Materials and Methods: This study was a descriptive correlative investigation. Sampling among available samples and in the
random form was done on 100 patients of CABG surgery with and without cardiopulmonary bypass in Madani Heart hospital,
Tabriz, Iran in 2014. Data collection tool was a two- part questionnaire that included all demographic information and effective
factors during intubation. These questionnaires were completed by a researcher beside the observation and written consent
information contained in the patients’ records. Data recording was analysed using SPSS software

Results: This study showed a significant difference (P<0.05) in the duration of intubation and sternum openness. Also this study
showed a significant difference (P<0.05) in the duration of intubation and using cardiac pulmonary bypass.

Conclusion: This study showed that openness of the sternum and the use of cardiopulmonary bypass machine are crucial factors
for increasing of duration of intubation of patients undergoing CABG surgery. So this group of patients was under mechanical

ventilation longer than the others.
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Introduction

The heart is one of the vital organs of man. If there is any
disorder in heart operation, it may expose the manss life at
risk the man’s life. However, the prevalence of cardiovas-
cular disease is increasing in the world (1,2) and annual-
ly thousands of people lose their life because of coronary
heart disease (CHD). Coronary artery disease (CAD) is
the most common life-threatening diseases in the world
and the main cause of death in human societies (3). Now
day’s cardiovascular disease allocates 25%-45% of all
deaths in the world, which has become a major public
health problem. It is the first cause of death and the fifth
leading cause of disability. About 51 million and 100 thou-
sand deaths occur in the world of which about 12 million
and 775 thousand is related to cardiovascular disease. In
the United States, cardiovascular diseases are the cause of
34.5% of the deaths (4). According to the World Health
Organization (WHO) report 41.3% of all deaths in Iran
are because of cardiovascular disease and it was predicted
to be increased by 2030 to 44.3% (5).

Coronary artery bypass surgery is one of the common
treatments for CAD (3). Coronary artery bypass surgery
began in 1977 in Iran and in 1989 was promoted both
qualitatively and quantitatively. At first this method of

surgery was just used by cardiopulmonary bypass, but re-
cently the number of surgical cases is increasing without
the use of cardiopulmonary bypass (6). Care and treat-
ment of patients undergoing this surgery is a complex task
that needs skilled team and experienced nurses. The main
goal of special care after coronary artery bypass grafting
(CABG) surgery is the amendment of physiological sys-
tems which is injured during operation (7).

One of the main goals of nursing care of these patients
is maintenance of respiration and help to wean from the
mechanical ventilation and extubation (8). Extubation has
a variety of complications such as decrease of gag reflex,
cough which disposes the patient to pneumonia, hyper-
tension, dysrhythmias, reduce cardiac output, decreased
venous return and collapsed lung. In contrast, shorten-
ing of the intubation time reduces costs, increases job ef-
ficiency and reduces the need for nursing care (9). The
quick isolation of patients is a safe method that reduces
the length of stay in intensive care unit (ICU) and gener-
ally in hospital, reduce almost 50% in the cost of care af-
ter heart surgery, reduce the morbidity related with heart
and lung complications, reduce nosocomial pneumonia,
health care costs and also reduce the other side effects of
mechanical ventilation. So nurses can have an important
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role in the proper care process along with other members
of the treatment team (10).

Gall and colleagues in their study on the effects of early
extubation on heart-lung function found that increased
left ventricular filling pressure improves the performance
of the ventricles and thus increase cardiac output. On the
other hand, it would also have beneficial effects on the
respiratory system including the reduction of the risk
of nosocomial pneumonia and lung tissue damage (11).
Zevola and Mairer also studied about other useful effects
of early extubation — improvement in patient comfort,
the reduction of respiratory complications, the easiness
of control, management of patients and cost saving (12).
Fast discharge of patient, easiness of carrying out activi-
ties (that will prevent from lot of complications) and ear-
ly physical activity are among the benefits that have been
enumerated by Goodwin et al (13).

Considering that one of the advanced skills of ICU nurses
is the ability of patients” extubation, so, these skills should
be based on clinical criteria and the recognition of other
variables affecting the extubation line will help health care
workers, especially nurses, to be able to recognize early ex-
tubation patients from those who are in danger; foreseeing
the specific circumstances of each patient, they act in such
a way that the process of patients extubation from ventila-
tor becomes short, affordable and safe (1).

Despite the benefits of early extubation, still in many open
heart surgery center, such as Iran, patients with clinical
criteria for early extubation, stay long hours under me-
chanical ventilation. In addition to some decades after
performing surgery with cardio-pulmonary in Iran, how-
ever far too little attention has been paid in this area. So
the purpose of this study was to compare the intubation
time in CABG surgery with and without cardiac-pulmo-
nary bypass.

Materials and Methods

This descriptive-comparative study was done during 6
months, from October to March 2014 in ICU of Madani
Heart hospital, Tabriz, Iran. Data collection consisted of
two parts: the first part the demographic information and
the second influential factors (blood transfusion, drain-
age, addiction, smoking, any kidney, lung and brain dis-
eases) in intubation which was completed by researcher by
observing and referring to patients’ records.

To determine the validity of the tools a content validity
was used. The reliability of tool was determined by inter-
nal consistency. Cronbach alpha was used and the reliabil-
ity of tool with the result of 0.8 was confirmed.

Inclusion criteria included all patients (aged 20 to 85 years
and both gender) who had CABG surgery with pump and
without pump for the first time. With Pukkak formula 100
patients who had inclusion criteria for this study were se-
lected as a sample.

SPSS version 21 was used for analyzing data. Descriptive
statistics such as mean, standard deviation (SD), vari-
ance and mean intubation time were used by t test and
covariance test in patients undergoing CABG with and

without pump.

Results

In this study the mean age of patients was 55.8 +39.1 years
(max =85 years, min =20 years). The majority of patients
were male (71 %). In 24% of cases the sternum was open
after CABG surgery (sternum was not closed after surgery
for 24 hours), 23% smokers and 10% had a history of ad-
diction. Sixty-six percent of the cases used cardiopulmo-
nary pump and 34% without pump. Thirty-five percent
of cases after surgery received inotropic and 57% received
blood products. In most cases of this study intubation pe-
riod was more than 24 hours (39%) and average intuba-
tion time in this study was 6.5 hours. Twenty-five percent
of patients had significant drainage of more than 2000 mL.
Most cases had a history of pulmonary disease (50%) and
22% had kidney disease. About 44% had ejection fraction
(EF) in left ventricular. Most cases (44%) had cardiac out-
put around 50% and only 2% of cases had EF less than
25% (Table 1).

There was significant relationship between duration of in-
tubation and opening of the sternum after surgery using
t test (P<0.05; Table 2). Comparison of intubation with
and without cardiopulmonary bypass machine showed
statistically significance during off-pump in CABGs using
t test (P<0.05; Table 3). Analysis of covariance was used

Table 1. Baseline Personal Characteristics and Risk Factors of
Patients

Variable Group Number Mean (SD) P
Gender 0.3
Meal 71 30.11(33.97)
Female 29 23.58(17.36)
Education 0.2
Cycle 33 23.69(15.31)
Diploma 42 34.54(46.16)
Associate 18 23.15(25.18)
Degree
BS 6 14.12(10.9)
MA 1 8.7(1.2)
City 0.5
Tabriz 28 26.28(16.21)
Other city 69 29.43(34.79)
Foreign 3 18.33(9.81)
Smoking 1.65(0.5) 0.8
Yes 66
No 33
Addict 1.9(0.3) 0.5
Yes 10
No 90
Drainage 1.75(0.43) 0.5
Yes 25
No 75
Pump 0.7
Yes 66 27.46(15.31)
No 34 29.67(47.59)
Medical history 1.39(0.94) 0.7
Kidney 22
Lung 50
Brain 3
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Table 2. Relation of Intubation Time in Patients With Sternum Remaining Open After Surgery

Intubation Time No. Mean (SD) Mean Difference (95% CI) P
Sternum remaining open after surgery 0.04
Yes 24 31.70 £20.14 30.69 (17.97-43.41)

No 75 21.01 = 14.04 30.69 (9.3-52.07)

Table 3. Relation of Intubation Time in Patients With On-Pump and Off-Pump

Intubation Time No. Mean (SD) Mean Difference (95% Cl) P
Pump 0.04
Yes 66 27.46 = 15.31 2.20 (-14.9 to 10.48)
No 34 29.67+ 47.59 2.20 (-19.18 to 14.77)
Table 4. Confounding Variables Using Analysis of Variance
Variable Degree of Freedom Frequency Mean (SD) Mean Difference CI Upper Cl Lower P
Gender 1 0.88 6.31 0.3
Male 30.11(33.97) 37.2 229
Female 33.58(17.36) 34.9 12.53
City 2 0.65 7.46 0.8
Tabriz 26.28(16.21) 33.97 15.6
Other City 29.43(94.79) 36.6 22.1
Foreign 18.33(9.81) 54.06 15.9
Age 1 - 55.8(1.39) 103.93 - - 0.7
Education 1 - 2(0.92) 391.78 - - 04

for confounding variables that showed statistically signifi-
cant difference (P> 0.05; Table 4).

Discussion

This study showed there is a significant relationship be-
tween patients with the sternum remaining open after
surgery (for 24 hours) and time of intubation after CABG
which was consistent with Ahmadi et al study (4).
According to the results of this study, after surgery 25% of
patients had notable drainage of more than 2000 ml which
made them return to the operating room for cleaning the
drainage; this factor increased the duration of intubation
time in patients. It also caused reduction of hemoglobin
and hematocrit and eventually the need for blood prod-
ucts increased in this way. Maluenda et al considered that
the relationship between the open sternum with duration
of intubation time and the necessity for blood products is
because of the blood dilution during heart-lung bypass in
patients undergoing CABG and increased rate of bleeding
after operation which reduces hemoglobin and hematocrit
levels, thus reducing the oxygen transportation capacity
and the amount of oxygen reaching to body tissues (14).
Doering et al and Johnson et al showed that bleeding in
36.7% of cases was one of the causes of inability for early
extubation (15,16).

According to the results of Jafroudi et al study there is a
significant relationship in the chest drainage after surgery
with duration of intubation which matches in this study.
Establishing proper chest drainage with proper discharge
prevent pressure on the heart and lungs and improve the
performance of these organs. This improves breathing and
reduces the need for ventilation support and decreases the
time of the endotracheal intubation (3). In this study, for

the control of confounding variables (age, sex, education,
etc.), covariance analysis was used which was not statisti-
cally significant. This was similar to results of Walthall et
al research (17). Also in Ji et al study demographic vari-
ables between duration of the intubation and gender, did
not have significant relationship which was in accordance
with our study (18).

Research results in the field of health and disease or clin-
ical records showed that there is a statistically significant
relationship between these variables and extubation time
of CABG surgery, showing that this study is in line with
Imanipour and Bassampour study (1). Walthall et al re-
ported that there is no significant relationship between
the lung function variables and extubation time. In fact,
in their study, the average intubation time of asthma or
chronic pulmonary disease was longer than other patients
which is not in match with our study (17).

Ingersoll and Grippi also reported that pulmonary status
before operation and precedent of smoking with extuba-
tion time after CABG surgery has no significant relation-
ship, which matches with our study (19).

In our study to investigate the relationship between in-
tubation time of CABG surgery with and without pump,
independent ¢ test indicated statistically significant differ-
ences. Patients who used cardiopulmonary bypass stayed
under the ventilator longer than those who did not use it.
This is due to the fact that patients undergoing cardiopul-
monary bypass used heparin and blood products during
surgery. As heparin causes blood dilution and the need
of patients to blood products increases and additionally
in order to control the bleeding after surgery, they need
longer time to stay under ventilator compared with other
patients.
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Conclusion

According to the results of this study, sternum remaining
open (for 24 hours after the surgery) and the use of car-
diopulmonary bypass machine - were very significant fac-
tors for patients undergoing CABG surgery. So this group
of patients was under mechanical ventilation for a longer
time than the others. So nurses have to be careful and
skillful enough about patients who undergo open sternum
and are under ventilator to avoid other diseases such as
pneumonia or nosocomial infections. Using the ventila-
tor for a long time causes the need more time to achieve
hemodynamic stability. So nurse’s attention and clinical
skills in this direction is very important.

Ethical issues

Written informed consent was obtained from the patients
for publication of this study. The study has been approved
by the local ethics committee.

Conlflict of interests
Authors declare that there is no conflict of interest.

Financial support

This study supported by the Cardiovascular Research
Center, Tabriz University of Medical Sciences, Tabriz,
Iran.

Acknowledgments

The authors would like to thank all the patients who
participated in this study and also thank managers of
Tabriz University of Medical Sciences and hospital who
supported the research.

References

1. Imanipour M, Bassampour S. Correletes of age, sex, and
postoperative homodynamic status with extubation
time after coronary artery bipass graft (Persian). Iran ]
Nurs. 2007;20(49):40-47.

2. Abatarzi HB, Ebadi A, Karimiye Zarechi AK, et al.
Complications after coronary artery bypass surgery
and duration of intubation (Persian). J Nurs Care
2009;2(1):31-33.

3. Jafroudi S, Mehdizadeh Attar M, Farmanbar R,
Kazemnezhad Lili E, Paryad E. Predictors issues of
intubation time after coronary artery bypass graft
surgery (Persian). Journal of Nursing and Midwifery.
2014;20(74):20-29.

4. Ahmadi N, Masouleh S, Shekani Z, Kazemnezhad
Leili E. Hemodynamic changes and related factors in
patients undergoing coronary artery bypass grafting
surgery (Persian). Journal of Nursing and Midwifery.
2012;22(68):1-10.

5. Lukkarinen H, Hentinen M. Treatments of coronary
artery disease improve quality of life in the long term.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Nurs Res. 2006;55(1):26-33.

Ebadi A, Motamedi Kalantar MH, Moradian
T. Laboratory findings in patients undergoing
coronary artery bypass surgery with and without
cardiopulmonary bypass - lung (Persian). ] Lorestan
Univ Med Sci. 2012;4(4):122-127.

Larmann J, Theilmeier G. Inflammatory response
to cardiac surgery: cardiapulmonary bypass versus
non-cadiopulmonary bypass surgery. Best Pract Res
Clin Anaesthesial. 2004;18(3):426-438. doi:10.1016/j.
bpa.2003.12.004.

Asghari MR, Soleimani M. Comprehensive Book of
Intensive Care Nursing in CCU, ICU and Dialysis Units
(Persian). 2010.

Irfan Akhtar M, Hammid M. Success and failure of fast
track extubation in cardiac surgery patients of tertiary
care hospital. ] Pak Med Assoc. 2009;59(3):154.
Imanipuor A, Basampour S, Bohrani N. Survey of
correlation between post coronary artery bypass graft
surgery variables and extubation time (Persian). Hayat.
2007;12(1):5-16.

Gall S, Oslen, CO Reves JG, et al. Beneficial effects of
endotracheal extubation on ventricular performance. J
Thorac Cardiovasc Surg. 1988;95(5):819-827.

Zevola DR, Mairer B. Improving the care of
cardiothoracic surgery patients through advanced
nursing skills. Crit Care Nurse1999;19(1):34-44.
Goodwin M], Bissett L, Mason P, Kates R, Weber J.
Early extubation and early activity after open heart
surgery. Crit Care Nurse. 1999;19(5):18-26.

Maluenda G, Lemesle G, Collins SD, et al. The
clinical significance of hematocrit values before and
after perecuteous coronary intenvation. Am Heart J.
2009;158(6):1024-1030. doi:10.1016/j.ahj.2009.10.005.
Doering LV, Imperial Perez F, Monsein S, Esmailian
E Preoperative and postoperative predictors of early
and delayed extubation after coronary artery bypass
surgery. Am J Crit Care. 1998;7(1):37-44.

Johnson D, Thomson D, Mycyk T, Burbridge B,
Mayers I. Respiratory outcomes with early extubation
after coronary artery bypass surgery. ] Cardiac Vasc
Anesth.  1997;11(4):474-480.  doi:10.1016/S1053-
0770(97)90058-6.

Walthall H, Ray S, Robson D. Does extubation result
in haemodynamic instability in patients following
coronary artery bypass grafts? Intensive Crit Care
Nurs. 2001;17(5):286-293. doi:10.1054/iccn.2001.1598.
Ji Q, Chi L, Mei Y, et al. Risk factors for late extubation
after coronary artery bypass grafting. Heart Lung.
2010;39(4):272-282. doi:10.1016/j.hrting.2009.09.002.
Ingersoll GL, Grippi MA. Preoperative pulmonary
status and postoperative extubation outcome of
pationts undergoing elective cardiac surgery. Heart
Lung. 1991;20(2):137-43. d0i:10.1590/5S0100-
879X2011007500146.

Copyright © 2016 The Author(s); This is an open-access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

54 ‘ Crescent Journal of Medical and Biological Sciences, Vol. 3, No. 2, April 2016



