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ABSTRACT
The purpose of this study was to identify contributing factors that cause coronary
artery bypass graft (CABG) patients to remain intubated longer than eight hours. Current
practice in CABG anesthesia advocates tracheal extubation within one to eight hours after
surgery. With the advances made in anesthetic techniques and post-operative analgesia,
the CABG population should consistently be extubated within the eight hour time frame.
A retrospective medical chart review of 30 CABG patients remaining intubated
longer than eight hours was conducted. A study group of 30 patients extubated within
eight hours was used for comparison.
The subjects reviewed for both groups were males and females ranging in age
from 40 to 80 years. Subjects with an ASA (American Society of Anesthesiologists)
preoperative classificati on of III and IV were allowed in the study. Preoperative
variables including age, gender, height, and weight were assessed. Intraoperative factors
included number of bypass grafts, time and use of bypass pump, as well as total drug
dosages and use of vasopressors. Postoperative variables studied consisted of the use of
pain medication, cardiac arrhythmias, and total chest tube drainage in the first three
postoperative hours.
The prevalence of variables were determined using correlation and regression
analysis, t-tests and ANOVA to examine the relationship between each of the variables.
The study sought to support that preoperative variables, such as age; intraoperative
viii

variables, such as total surgery time; and postoperative variables, such as chest tube
drainage all contribute to prolonged intubation times. However, the only variable
showing statistical significance when related to time until extubation was age. All other
variables showed no statistical significance.

IX

CHAPTER I
INTRODUCTION
Coronary artery bypass grafting (CABG) is one of the most common medical
procedures performed in the United States. Annually, it accounts for an estimated
607,000 operations, with an average cost of $44,820 (Doering, Esmailian & Laks, 2000).
With health care costs and reimbursement issues on the rise, many hospitals are exploring
ways to reduce the length of stay and numbers of postoperative complications associated
with their CABG surgery population. A study by Wong et al. (1999) found that
extubation within six hours of surgery completion resulted in significant reduction in ICU
length of stay, resource utilization, and cost without adversely affecting mortality and
morbidity.
As stated, cost is not the only reason for early extubation. Far more importantly,
early tracheal extubation has shown to offer clinical benefits to the patient following
CABG (Wong et al., 1999). It is thought that positive pressure ventilation reduces
cardiac output with a concomitant negative circulatory effect. These hemodynamic
factors are especially important to the patient who has just undergone cardiac surgery
(Walthall & Ray, 2002). With the advances in anesthetic techniques, the possibility of
early extubation should be a consideration for each patient undergoing CABG surgery.
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Significance of the Study
The population in North America is increasing in the percentage of older persons,
and the utilization of CABG surgery is doubling every five years (Cheng et ah, 1996).
The aging of the population will likely sustain the number of CABG operations used to
treat coronary artery disease. CABG is not only one of the most commonly performed
surgeries, it is also one of the most expensive. Market forces, such as managed care
programs, will continue to drive the cardiac surgery programs to maximize cost
efficiency and reduce the utilization of resources (Krohn et al., 1990). A major focus in
the push toward cost containment is reducing ICU and hospital length of stay. One
method that may facilitate this process is early extubation after CABG surgery (Krohn et
al, 1990). Length of stay in the ICU has been adversely affected by prolonged use of
mechanical ventilation to achieve hemodynamic stability. However, recent studies have
shown that the practice of prolonged intubation is unnecessary and can be safely limited
to one to eight hours following surgery (Cheng et al., 1996).
Determining preoperative, intraoperative, and postoperative factors that prolong
intubation could be of great usefulness. In determining which patients will be likely
candidates for early extubation, anesthetists may be able to develop a plan for safe and
cost-effective care to the CABG population.
Purpose of the Study
The purpose of this study was to identify variables that cause postoperative
CABG patients to remain intubated for longer than eight hours following surgery.
Determining preoperative, intraoperative and postoperative variables that require patients
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to remain intubated for longer than eight hours may allow health care providers to make
adjustments in their care in order to complete extubation within a reasonable time frame.
Theoretical Framework
Doctors, nurses and other hospital staff work daily with patients who have the
inabilities to care for themselves, such as during and following surgery. Dorthea Orem’s
self-care deficit theory seeks to explain how nursing interfaces with patients during these
intervals. In her definition, she explained self-care requisites as a factor that is controlled
or managed to maintain human functioning. Universal self-care requisites include the
maintenance of a sufficient intake of air, water, and food (Tomey & Alligood, 1998,
p. 177-178). This is exactly what happens during surgery and recovery. Patients are
monitored and given essential elements needed to maintain life. According to Orem,
these are considered helping methods (Tomey & Alligood, 1998, p. 177-178).
The self-care deficit model also shows that when an individual’s self-care
capabilities are inadequate or inappropriate to meet the therapeutic self-care demand, the
nurse may design and produce a nursing system that compensates for the limitations
expressed as the self-care deficit (Tomey & Alligood, 1998, 177-178). For the purpose
of this study, the plan implemented was to extubate the CABG patient as soon as possible
while still maintaining patient safety. Until the patient is able to breathe appropriately on
his or her own, the health care team acts in the best interest of the patient. The theory
dictates that care providers are needed to maintain normal physiologic process when the
patients are unable to do so for themselves. The intraoperative and postoperative
variables are especially significant because they are determined by the health care
providers. A patient could remain intubated unnecessarily because of the choices made
3

by the health care providers. This study sought to explore the specific variables that
prevent patients from being extubated within eight hours.
Research Questions
The main question addressed in this study concerns specific factors that cause
post-operative CABG patients to remain intubated for longer than eight hours following
surgery. In addressing this area of concern, the specific research questions were:
1. What preoperative factors are found to contribute to prolonged intubation
time?
2. What intraoperative factors are found to contribute to prolonged intubation
time?
3. What postoperative factors are found to contribute to prolonged intubation
time?
Definitions
Intubation time: The time a patient remains with an endotracheal tube in place
following surgery. During this study, the outcomes were measured using the study
collection tool. See Appendix A.
Anesthetic factors: The following variables are considered as anesthetic
management factors: hemodynamic stability; temperature; chest tube drainage;
inotrope/vasopressor use; total fentanyl dose; total benzodiazepine dose. These factors
will be recorded using the data collection tool.
Physiological factors: The following variables are considered as patient
physiological factors: ejection fraction; number of bypass grafts; length of
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cardiopulmonary bypass time; use of intraaortic balloon pump. These factors were
recorded on the study tool.
Early extubation: Removal of an endotracheal tube within eight hours after
CABG surgery. For this study, outcomes were measured in minutes using the study
instrument.
Late or prolonged extubation: Removal of an endotracheal tube that occurs more
than eight hours after CABG surgery. For the purpose of this study, outcomes were
measured from the data collection tool.
Theoretical Assumptions
Assumptions for this study were:
1. The charted information obtained is accurate, complete, and fully describes
patient care.
2. The abilities of the anesthesia providers are similar in experience and
technique.
3. The abilities, experiences, and surgical techniques of the surgeons are equal.
Limitations
Limitations of this study included:
1. The chart documentation may be incomplete or inaccurate, thus preventing a
true analysis of the research questions.
2. The information obtained will be from one hospital only, thus preventing
generalizations.
3. The study findings cannot be generalized due to the non-random selection and
sample size of patients.
5

CHAPTER II
REVIEW OF LITERATURE
The purpose of this study was to identify variables that cause prolonged
intubation in the postoperative CABG population. The review of literature explores the
factors found to effect timing of extubation, the physiological effects of intubation as well
as the advantages of early extubation, and the cost surrounding CABG surgery.
Physiological Effects of Intubation
Mechanical ventilation is the fundamental therapy to provide adequate gas
exchange in patients unable to breathe for themselves. However, the use of mechanical
ventilation, although crucial at some times, may have detrimental effects on
hemodynamics and may cause alterations of the cellular and biomolecular system
(Parker, Hernandez, & Peevy, 1993).
In the postoperative CABG population, cardiac output is an important determinant
of organ perfusion. Without adequate blood flow to the major organs, the condition of a
patient can deteriorate rapidly. Since the late 1940’s, studies by Coumand et al. (1948),
Anderson and Kuchida (1967) and Quist et al. (1975) have been performed to evaluate
the influence of mechanical ventilation on hemodynamics. It has been clearly
demonstrated that one of the main physiological effects of mechanical ventilation is a
depression of cardiac output resulting from an increased intrathoracic pressure. This
increase of the intrathoracic pressure may be associated with a reduction of venous return
6

as well as a direct compression of the heart in its fossa thereby decreasing left ventricular
end diastolic volume and cardiac output. Additionally, a simultaneous increase of
pulmonary vascular resistance may decrease cardiac output by ventricular
interdependence, because right ventricular afterload increases and may cause a reduction
of left ventricular compliance due to a deviation of the intraventricular septum (Brinker et
al., 1980). Yet, there are ways to counteract the diminished cardiac output.
Administration of fluid or inotropic agents can result in an improvement of cardiac
output. However, fluid and inotropes must be used with caution in the postoperative
CABG population. Many of the CABG patients have a poor ejection fraction of the left
ventricle and increased fluid use could be detrimental. The use of inotropes, specifically
dopamine, can cause an increase in heart rate, which is often an unwanted vital sign in the
postoperative CABG patient.
Aside from the hemodynamic effects, mechanical ventilation is suggested to
contribute to systemic organ failure due to alterations of the cellular and biomolecular
system. Physical effects of mechanical ventilation on the lung may initiate those
alterations. Thus, the presence of atelectatic lung areas may contribute to a structural
damage due to overdistension of the remaining aerated lung regions and repetitive
opening and collapse in the atelectatic areas resulting in shear stress and impairment of
the pulmonary surfactant system. This structural lung injury leads to an increased
alveolar-capillary permeability and may contribute to a transport of bacteria or
inflammatory mediators and cells into the systemic blood stream (Saadia, Schein,
MacFarland, & Boffard, 1990).

7

From this information, it appears obvious that both hemodynamics and respiratory
function are improved by a short duration of mechanical ventilation. Thus, it is the goal
of this study to determine what factors cause CABG patients to remain intubated longer
than eight hours, thereby limiting the detrimental effects caused by prolonged intubation.
Factors Causing Prolonged Intubation
Historically, patients who have undergone coronary artery bypass grafting have
required prolonged mechanical ventilation. However, surgical techniques and
anesthesiology management have advanced, thus allowing for a much more stable CABG
patient postoperatively (Walthall & Ray, 2002). The introduction of inhaled anesthesia
has been thought to ensure a more stable hemodynamic profile during surgery, as well as
postoperatively. These developments have replaced high dose narcotics, therefore the
patient returns more quickly to spontaneous breathing once surgery is complete (Walthall
& Ray, 2002). Because of these changes, the possibility of early extubation following
surgery exists.
However, there are several opposing factors that cause patients to remain
intubated longer than eight hours after surgery. Looking at preoperative variables,
Walthall and Ray (2002) identified a study examining preoperative variables by Doering,
which found only age to be a significant indicator for extubation time—the older the
patient, the longer the intubation period. A study by Wong et al., 1999, found gender to
be a significant factor affecting extubation time, with women having longer times to
extubation. Impaired left ventricular function has been found to increase intubation times
for a number of reasons (Wallthall & Ray, 2002). Most importantly, due to the effects of
surgery, the left ventricle may not function as well initially. Additionally, mechanical
8

ventilation reduces left ventricular end diastolic volume and cardiac output, causing
further reduction in preload and afterload. The patient with impaired left ventricle
functioning may take longer to reach hemodynamic stability, therefore taking longer to
meet extubation criteria (Wallthall & Ray, 2002).
Intraoperative variables affecting time until extubation include cardiopulmonary
bypass time, number of bypass grafts, length of operation, and use of the internal
mammary artery (IMA) for bypass. Walthall and Ray (2001) conducted a retrospective
study of 89 CABG patients in the United Kingdom. In this study, the same surgeon
perfonned each case. Variables in the study included number of vessels bypassed, use of
an IMA graft, and length of cardiopulmonary bypass time. Results showed none of the
intraoperative variable examined had a significant effect on extubation time.
In a prospective observational study by Yende and Wunderink (2002), 400
patients undergoing CABG surgery were studied. Five variables of postoperative care
were identifiable factors to prolonged mechanical ventilation, with the primary reason
being related to a decreased level of consciousness. The main reason for depressed level
of consciousness was prolonged sedation due to anesthetic agents. Hypoxemia was
found to be the primary cause for intubation lasting longer than 24 hours. Cardiovascular
instability was a rare reason for failure to extubate. Postoperative bleeding was a cause
for prolonged ventilation in 18 of the 400 patients.
As identified, many factors can contribute to prolonged intubation. The goal of
this study was to identify the variables that result in prolonged intubation so that
adjustments can be made in the care of these patients so that they, too, can be safely
extubated in the early postoperative period.
9

Advantages of Early Extubation
There are many advantages to early extubation as evidenced by the following
studies. Prolonged mechanical ventilation increases hospital costs, airway and lung
trauma, and stress (Suematsu et al., 2000). However, many people may question if
elderly patients can be safely extubated early when compared to the rest of the
population. A matched retrospective cohort study by Lee et al. (1998) was comprised of
698 consecutive patients undergoing CABG surgery. Three hundred seventy-seven
patients underwent early extubation, defined as extubation within eight hours of arrival in
the intensive care unit. The patients were divided into two groups, one group was
seventy years of age and younger (n=263), and one group consisted of patients older than
seventy years of age (n=l 14). The study found that the mean length of stay for all
patients extubated within eight hours or less was 5.5 days versus 8.4 days for those
extubated later. The study also showed that the percentage of patients undergoing early
extubation was greater with the younger group than with the older group (59% versus
48%, respectively). The conclusion to this study was that elderly patients, although
having more co-morbidity, could be safely extubated at an early time. The study also
showed that length of stay is extended if patients are intubated longer than eight hours.
Aside from length of stay, there are other benefits to extubating patients early.
Nicholson et al. (2002) conducted a prospective randomized study of 35 CABG patients.
Group I patients were extubated as soon as possible after surgery and group II were
intubated a minimum of three hours. The data suggested that extending mechanical
ventilation after CABG surgery does not improve pulmonary function. Provided that
routine extubation criteria are met, patients can be safely extubated within one hour after
10

major surgery without concerns (Nicholson et al., 2002). In another study, a
retrospective examination of 78 patients was done by Miyamoto, Kimura, and Hadama
(2000), and explored 86 different variables. The benefits for early extubation were found
to be improvement in cardiac function and reduction in respiratory infection and
complications. The study also identified cost savings as a benefit to extubating early.
Cost Containment
Nearly 500,000 patients have cardiac surgical procedures in the United States
annually, costing approximately $9 billion (Cheng, 1996). The U.S. Medicare program
spends about $4 billion each year on procedures related to CABG surgery (Liu,
Subramanian, & Cromwell, 2001). The incentive to decrease length of stay for CABG
patients is driven by the high cost of health care and a strict adherence to diagnostic
related groups (DRGs) to cover costs. In finding ways to cut costs with the CABG
population, the idea of extubating patients earlier became a reality. In a study by
Naughton et al (2003), a sequential cohort analysis of 296 cardiac surgery patients
revealed that 39% of all patients were extubated within six hours of surgery, 89% within
24 hours and 95% within 48 hours. The patients who were extubated after 24 hours had a
longer duration of hospital stay and greater incidence of postoperative complications.
Research concludes that early extubation can be done safely and postoperative
complication can be reduced. Once early extubation becomes the standard for CABG
patient care, the length of hospital stay and amount of hospital expense should be
reduced, which will ultimately lead to cost containment for the CABG population.
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Summary
Review of current literature clearly identifies that post coronary artery bypass
patients benefit from early tracheal extubation. The 2000 study by Suematsu et al.
showed that prolonged mechanical ventilation increased hospital costs, airway and lung
trauma, as well as stress. A study by Nicholson et al., 2002, found that prolonged
mechanical ventilation did not improve pulmonary function. In fact, if extubation criteria
is met, the study showed that patients could be safely extubated within one hour of
surgery.
There are many factors, preoperative, intraoperative and postoperative, which can
prevent a patient from early extubation. This study seeks to identify specific factors that
will cause a patient to remain intubated longer than eight hours. Ideally, data collected in
this study will establish predictors and associated outcomes related to these preoperative,
intraoperative and postoperative factors that warrant prolonged intubation.
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CHAPTER III

METHODS
In this chapter, the methodology for this retrospective research study is described.
The purpose of the study was to identify variables that cause postoperative CABG
patients to remain intubated for longer than eight hours following surgery.
The research questions studied were:
1. What preoperative factors are found to contribute to prolonged intubation
time?
2. What intraoperative factors are found to contribute to prolonged intubation
time?
3. What postoperative factors are found to contribute to prolonged intubation
time?
Study Design
This study utilized a retrospective correlational chart review identifying factors
that effect length of intubation time in postoperative CABG patients. The chart review
randomized patients into two groups. Data from 30 subjects intubated less than eight
hours and 30 subjects intubated longer than 8 hours were collected. Data collected
identified variables that may have influence on length of intubation time. The
retrospective chart review allowed the researcher to select and compare specific variables
within the chart and compare and contrast the data between the two groups being studied.
13

Population and Sampling Procedures
A convenience sample of men and women who have had CABG surgery in a 75
bed Midwestern hospital was used for data collection. Individuals included in Group A
met the following criteria: 1) Male or female patients age 40 to 80; 2) an American
Society of Anesthesiologists (ASA) preoperative surgical classification III or IV; 3) no
known severe respiratory diseases or conditions; and 4) intubation time less than 8 hours.
Group B consisted of: 1) Male or female patients age 40 to 80; 2) an American Society
of Anesthesiologists (ASA) preoperative surgical classification III or IV; 3) no known
respiratory diseases or conditions; and 4) intubation time greater than 8 hours.
A sample of male and females was used to determine if gender has significance in
extubation time for the postoperative CABG population. An ASA class of III or IV
allowed for patients with comparable co-morbidities to be studied. Limiting the sample
to patients without respiratory or other cardiac diseases, excluding coronary artery
disease, made the sample group more comparable. Finally, by studying patients
intubated longer than eight hours after surgery, variables can be determined related to the
prolonged intubation time. Using a comparison group of those patients intubated less
than eight hours help to determine which variables make a difference in intubation time.
Data Collection
A data collection tool was developed by the researcher identifies preoperative,
intraoperative, and postoperative variables that may have an effect on length of intubation
time in the postoperative CABG population. The data were obtained through a
retrospective chart review, with two sample sizes consisting of 30 subjects each. One
sample consisted of subjects intubated less than 8 hours. The second group consisted of
14

participants intubated greater than 8 hours following surgery. Records were reviewed
beginning with August 2004 and working back in time until a sample size of 30 for each
group was achieved. Arrival to the ICU was obtained by nurses notes and extubation
time was acquired by utilizing respiratory therapy flowsheets. Data were collected
according to the study tool (See Appendix A.)
Instrument Reliability and Validity
This study used a self-created data collection tool, thus there are no previously
established reliability and validity figures for this particular tool. In order to maximize
reliability and validity of the data collection tool, thesis committee members, anesthesia
providers and an anesthesia educator evaluated the tool for its face and content validity
prior to its use. Recommendations were taken into account to improve the data collection
tool and revisions were made in conjunction with the input of these professionals.
Data Analysis
Data analysis was completed to address the research questions of this study. The
analysis for this study involved descriptive analysis of the data gathered through the use
of the data collection tool (see Appendix A). A coding guide was developed for data
entry. The Statistical Package for the Social Sciences (SPSS) and an Excel spreadsheet
were used to provide statistical results. Descriptive statistics were used to assess the
sample demographics, summarize findings, and answer the three research questions. Chisquare, t-tests and ANOVA were used to analyze preoperative, intraoperative and
postoperative variables. For the entire study, the level of statistical significance (p-value)
was set at 0.05.
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Protection of Human Subjects
Prior to the collection of data, the research proposal was approved by the
University of North Dakota Institutional Review Board. Prior approval was also granted
from the review board of the institution at which the data collection took place. Once the
approval was granted, measures were taken to protect patient information. The
information reviewed was for statistical data, gathered from retrospective chart reviews at
the institution participating in the study. Specific patient information, which would link
the data to a specific patient, was omitted from the study, thus preventing identification
and maintaining patient confidentiality. Only those parts of the medical record
containing study data, specifically the anesthesia record, ICU record, surgical summary,
cardiac catheterization report, and history and physical were reviewed. All data collected
in this study will be stored in a locked cabinet for three years and then will be destroyed
by the researcher.
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CHAPTER IV

RESULTS
The purpose of this study was to identify factors that may contribute to a longer
intubation time following CABG surgery. Results and data analysis in this chapter
address the research questions:
1. What preoperative factors are found to contribute to prolonged intubation
time?
2. What intraoperative factors are found to contribute to prolonged intubation
time?
3. What postoperative factors are found to contribute to prolonged intubation
time?
Characteristics of the Sample
This study utilized a retrospective medical chart review of adult men and women,
ages 40 to 80 years, who underwent CABG surgery at a 75-bed hospital. Subjects were
divided into groups based on the length of time they remained intubated. Sixty total
subjects were studied. The sample was comprised of 30 patients who were intubated for
less than 8 hours (Group A), and 30 subjects who were intubated for a period longer than
8 hours (Group B).
Both groups were composed primarily of male patients, with 19 males and 11
females in Group A, and 20 males and 10 females in Group B. A t-test was used to
17

determine the significance of gender on the length of intubation time following surgery.
Table 1 summarizes t-test results.
Table 1. Intubation Length Related to Gender.

Intubation
length

Less than 8
hours

Greater than
8 hours

Gender

N

Mean minutes
to extubation

Standard
deviation

Standard
Error Mean

Male

19

266.21

103.84

23.82

Female

11

328.64

88.29

26.62

Male

20

770.70

217.55

48.65

Female

10

610.90

146.07

46.19

The 60 subjects ranged in age from 50 to 80 years of age. The following tables
gives a breakdown of the ages of the sample population for Group A and Group B. The
table was developed from a Chi-square analysis comparing intubation group with age
range. The group that was intubated less than eight hours (Group A) consisted of 33.3%
of the population being age 50 to 59, whereas Group B, those intubated longer than eight
hours, consisted of 23% of the population ages 50 to 59. In Group A the population age
70 to 80 made up 20% of the entire group. This is different than Group B where the
individuals ages 70 to 80 made up 46% of the population. Table 2 shows this age
demographic and Table 3 summarizes the mean age for Group A and B, providing a
mean time (in minutes) to extubation for each group.
Group A consisted of CABG patients who were extubated within eight hours of
initial intubation. The mean time to extubation for Group A was 289.10 minutes
(SD=101.57, n=30). Group B consisted of CABG patients who remained intubated
18

Table 2. Age Demographic Comparing Intubation Duration.

Intubation duration

Age 50 to 59

Age 60 to 69

Age 70 to 80

Total

10

14

6

30

7

9

14

30

17

23

20

60

Less than 8 hours
Greater than 8 hours
Total

Table 3. Mean Age in Years and Time to Extubation for Group A and B.

Mean

Standard
deviation

Age in years

Less than 8
hours
64.47

Greater than 8
hours
67.80

Total
67.80

Minutes to
extubation

289.10

717.43

717.43

8.02

9.19

9.19

101.57

208.57

208.57

Age in years
Minutes to
extubation

longer than eight hours after the initial intubation in surgery. Eight hours was set as a
limit because standard tracheal extubation for CABG surgery recommends patients to be
extubated within eight hours postoperatively (Cheng et al., 1996). The mean time to
extubation for Group B was 717.43 minutes (SD=208.57, n=30). A t-test was used to
examine time to extubation related to groups A or B. Table 4 summarizes the time to
extubation for these groups.
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Table 4. Mean Times to Extubation for Group A and B.

Intubation duration

N

Group A
Less than 8 hours

30

289.10

101.57

18.54

Group B
Greater than 8 hours

30

717.43

208.57

38.08

Mean minutes
to extubation

Std. Deviation

Std. Error Mean

A t-test was used to identify any significance in ASA classification when related
to time until extubation. Group A consisted of 19 patients who were ASA class III and
11 patients who were ASA class IV. Group B consisted of 23 patients which were
classified as ASA III and 7 patients which were ASA class IV. Table 5 provides a
breakdown of ASA classification as well as the mean times to extubation.
Table 5. ASA Classification and Mean Times to Extubation.

Intubation length

ASA classification

N

Mean minutes to
extubation

Group A
Less than 8 hours

3

19

295.84

4

11

277.45

3

23

694.00

4

7

794.43

Group B
Greater than 8 hours

Cardiopulmonary bypass (CPB) time and total time of surgery were studied to see
if there was significance when linking those factors with time to extubation. Table 6
summarizes the means of each of the variables.
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Table 6. Mean Time to Extubation, Total Surgery Time and CPB Time.

Mean

Less than
8 hours

Greater than
8 hours

Total

289.10

717.43

717.43

CPB minutes

58.73

60.53

60.53

Total surgery
minutes

310.67

318.17

318.17

Minutes to
extubation

101.57

208.57

208.57

CPB minutes

26.23

40.55

40.55

Total surgery
minutes

70.85

105.80

105.80

Minutes to
extubation

Standard
Deviation

Chest tube drainage was measured in the first three postoperative hours to
determine if chest tube output was significant when compared to time until extubation. A
t-test for significance was used to determine the outcome between the two groups. Table
7 gives a summary of these results. The results show no statistical significance, with
p=.555. For Group A, t = 7.349, df = 29 and for Group B, t = 9.195, df = 29.
Preoperative ejection fraction can be a determining factor when assessing how a
patient will recover following open heart surgery. A t-test was used to determine
statistical significance when compared to length of intubation following surgery. One
subject chart was without data. Table 8 summarizes the mean preoperative ejection
fraction for group A and B. In group A, t = 15.47 and df = 29. In group B, t = 23.55 and
df = 28.
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Table 7. Chest Tube Drainage in First Three Hours Postoperatively.

Intubation
length

Less than 8
hours

CT drainage
in mL

Greater than
8 hours

CT drainage
in mL

N

Mean

Standard
deviation

Standard
Error Mean

30

136.00

101.36

18.51

30

150.67

89.75

16.39

Table 8. Preoperative Ejection Fraction (EF) for Groups A and B.

Intubation
length

Less than 8
hours
Greater than
8 hours

Preoperative
EF (%)
Preoperative
EF (%)

N

Mean

Standard
deviation

Standard
Error Mean

30

52.33

18.52

3.38

29

51.52

11.78

2.19

Results From Analysis of Research Questions
Data were analyzed to address the specific research questions. The first research
question, “What preoperative factors are found to contribute to prolonged intubation
time?” was not clearly answered by the data collected. Specific variables studied
included: age; gender; ASA classification; height; weight and recent myocardial
infarction.
A t-test was used to determine a relationship between age and extubation time. In
the group remaining intubated longer than eight hours, 46% of the population ranged

22

between ages 70 to 80. In group A, only 20% of the population ranged in age from 70 to
80. This showed statistical significance with p=.021.
Gender was evaluated to determine significance when related to length of
intubation time. In Group A (those intubated less than 8 hours) there were 19 males and
11 females, which is fairly consistent with group B which contained 20 males and 11
females. The intubation time for males varied greatly, with Group A having a mean time
to extubation of 266.21 minutes. The males in Group B had a mean time to extubation of
770.70 minutes and the females 610.90 minutes. The females in group A had a mean
time to extubation of 328.64 minutes. When comparing the genders in group A, the
females remained intubated 62.43 minutes longer than the males. In group B, the males
remained intubated 159.8 minutes longer than the females. These results show no
statistical significance regarding gender and length of intubation time, with the p-value
equal to .402.
Classification according to ASA was also examined for a potential relationship
with length of intubation time. There were only seven ASA IV patients in the group
remaining intubated greater than eight hours. This is compared to the 11 ASA IV
patients in the group intubated less than eight hours. The ASA IV patients in group A
were intubated for a mean time of 277.84 minutes and the ASA III patients in the same
group were actually intubated for a longer period of time. The mean time to extubation
for these patients was 295.84 minutes. The statistics conclude that ASA classification did
not predict the length of time a patient would remain intubated after surgery, with p-value
equal to .641 for group A and .272 for group B.
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A three-way ANOVA was conducted to evaluate the relationship between age,
gender and ASA classification to length of intubation time. These factors where all
found not to be statistically significant, with p = .746. The other physiological factors
were likewise found to have no statistical significance. A summary of these values can
be found in Table 9.
Table 9. 3-Way ANOVA Testing Age Group, Gender, ASA Classification
Dependent Variable: Time to Extubation.

Source

Df

Age Group

2

2.373

.104

Gender

1

.797

.376

ASA Class

1

.636

.429

Age Group + Gender

2

.848

.435

Age Group + ASA

2

.543

.584

Gender + ASA Class

1

.033

.856

Age Group + Gender
+ ASA Class

2

.295

.746

F

Significance

The second question, “What intraoperative factors are found to contribute to
prolonged intubation time?” was reviewed. The variables studied included
cardiopulmonary bypass use and time on bypass, number of bypass grafts, total surgery
time, intraoperative fentanyl and benzodiazapines and use of intraaortic balloon pump.
Further seeking the possibility of significance, the total surgery time group was broken
into secondary study groups of 120 to 239 minutes, 240 to 359 minutes, 360 to 479
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minutes and 480 to 599 minutes. Of the variables studied, none were found to be
statistically significant. The mean cardiopulmonary by pass time for group A was 58.73
minutes, with group B following very closely with 60.53 minutes of cardiopulmonary
bypass use. Total surgery time did not vary greatly between the two groups. Group A
had a mean total surgery time of 310.67 minutes and group B had a mean total surgery
time of 318.17 minutes. This equals a difference of only 7.5 minutes, certainly not
enough time to be significant in determining length of time a patient will remain
intubated. A three-way ANOVA was conducted to evaluate the relationship between total
surgery time, cardiopulmonary bypass time, and use of intraortic balloon pump when
determining length of intubation time. The results of the three-way ANOVA were not
statistically significant with p = > . 05. A summary of the results can be found in Table 10.
Table 10. 3-Way ANOVA Testing Total Surgery Time, CPB time, and IABP Use
Dependent Variable: Time to Extubation.

Source

Df

F

Significance

Total Surgery Time
Group

3

1.920

.140

Cardiopulmonary
Bypass Time

2

2.572

.088

1

.920

.343

3

.293

.830

IABP Use
Total Surgery Time
Group + CPB Time

The third question, “What postoperative factors are found to contribute to
prolonged intubation time?” was also analyzed. Chest tube drainage in the first three
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hours postoperatively was measured to determine its significance in time to extubation.
There was found to be a 14mL difference in the mean chest tube output for each group.
Group A had a mean output of 136mL, with group B having a mean output of 150.67mL
in the first three hours following surgery. This variable was not found to be statistically
significant, with p= .623. There were seven of the sixty patients who had cardiac
arrhythmias postoperatively. Of these seven, four patients (57%) belonged to the group
remaining intubated greater than eight hours. However, this variable was found to be
statistically insignificant when used to determine length of intubation time, with p-value
equal to .078. Pain and sedative medication use was found to be insignificant as well.
All patients received pain medication postoperatively. Sedative medications were found
to be used in the group intubated greater than eight hours, however sedative medications
were not found to be the reason for prolonged intubation, rather they were used for
patient comfort after intubation had already become prolonged. A one-way ANOVA was
conducted to evaluate the relationship between chest tube drainage and time until
extubation. The relationship was found to have no statistical significance with p =.623 in
the variable of chest tube drainage when compared to time to extubation.
Summary
This research study was composed of a group of 60 patients who had undergone
CABG surgery. Group A consisted of 30 patients that where extubated within 8 hours of
surgery. Group B consisted of 30 patients that were extubated after the 8 hour period of
time. The sample groups were almost equally represented by age, gender, ASA
classification. Results from the first research question revealed that most of the
preoperative variables were not significant in determining how long a patient will remain
26

intubated following CABG surgery. However, age showed significance when compared
to time to extubation. Intraoperative variables studied were total amount of surgery time,
cardiopulmonary bypass use and amount of time, vasopressor use, and intraortic balloon
pump use. Results from the second research question revealed that of the variables
studied, none were significant in determining how long a patient would remain intubated.
Postoperative variables studied included chest tube drainage in the first three hours
postoperatively, cardiac arrhythmias, and use of pain and sedative medications. Results
indicated that the postoperative variables had no statistical significance in determining
length of intubation time.
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CHAPTER V
DISCUSSION AND CONCLUSIONS
The purpose of this study was to determine if any preoperative, intraoperative or
postoperative variables would assist healthcare providers in determining patients that
would remain intubated longer than eight hours. Eight hours was used as the
differentiating criteria because a study by Cheng (1996) found eight hours to be the point
at which patients remained hospitalized longer. The increasing need to contain hospital
costs and assist patients to recover more quickly has prompted healthcare providers to
find ways to decrease costs and hospitalization times.
Studies by Cheng et al. (1996 & 1998), Doering et al. (1998), and London et al.
(1998) have determined variables that may lead to prolonged intubation. For example, in
the study by Doering, age was found to be a significant indicator for intubation time, with
older patients having longer intubation times. In this study, age was also found to be
statistically significant when comparing extubation time. Wallthall and Ray (2002),
found that prolonged intubation could be linked to impaired ventricular function
preoperatively. However, as indicated earlier, this particular study found no link between
preoperative ejection fraction and length of intubation. A study by Wallthall and Ray
(2001) found that variables such as number of vessels bypassed, use of an IMA graft, and
length of cardiopulmonary bypass time had no significant effect on extubation time. This
study was consistent with the findings by Wallthall and Ray (2001), with the
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intraoperative variables having no determination of length of intubation. Finally, a study
by Yende and Wunderink (2002), found that postoperative bleeding was a cause for
prolonged intubation in 4.5% of their patients. However, as previously discussed, this
study found no link between postoperative chest tube drainage and length of intubation
time. In fact, there was only a 14mL difference in the drainage between the two groups.
Data found in this study may have been the result of small sample size, small
hospital setting, or the rural community in which the study was conducted. Studies found
in the review of literature were derived from larger sample sizes in metropolitan settings.
The data collected in this study was from a single hospital. A study conducted in
multiple healthcare sites would assist in gaining information that could be applicable in
many areas and circumstances, rather than in a single area and hospital.
There are no predictable variables that can determine the time at which a patient
will no longer be dependent on ventilator support, thus caring for their own needs once
again. For that reason the medical team must continue to maintain a patients’ needs with
sufficient air, water and food until the patient is able to again care for their own needs.
Orem describes this as maintaining universal self-care requisites (Tomey & Alligood,
1998, p. 177-178). Orem’s self-care deficit theory dictates that care providers need to
maintain normal physiologic process when the patients are unable to do so for
themselves. Although most of the preoperative, intraoperative and postoperative
variables studied showed no statistical significance when compared to length of
intubation, care providers should continue to strive toward extubation within the eight
hour time frame to facilitate a patients desire to maintain their own physiologic needs. If
these needs continue to require assistance, health deviation self-care requisites become a
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primary concern. Health deviation requisites result from disease or injury that affects
integrated human functioning and can be seen when a change in health state brings about
total or almost total dependence on others for the needs to maintain well-being (Tomey &
Alligood, 1998, p. 177-178). The purpose of this study was to find a way to limit the
patients need for health deviation requisites and begin independent self-care requisites as
soon as possible. Unfortunately, there were no specific variables that indicated how long
patients would remain ventilator dependent. The goal should remain to extubate
postoperative CABG patients within an eight hour time frame, but only if it can be done
safely for the patient.
Recommendation for Research
Generalizations of findings must be done with caution due to the convenience
sampling and small study group size. Further research utilizing larger sampling and
group size is recommended.
Repeating the study with a larger sample size would allow for an evaluation of a
broader range of preoperative, intraoperative and postoperative variables that could
influence the length of time a patient remains intubated postoperatively. The use of a
larger sample would allow for a detailed examination of the relationship between the
variables and which are the best predictors of length of intubation.
Further studies could be done limiting the sample of patients to one specific
surgeon or one specific anesthesiologist, in order to maintain consistency in the sample.
P r a c tic e a n d E d u c a tio n

The findings of this study have shown that there are limited variables that can
indicate the length of time a patient will remain intubated. Patients with respiratory co
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morbidities were not allowed into this study and likely would require their own research
study to indicate predictors for prolonged intubation. Although no specific predictors for
prolonged intubation were found in this study, ventilatory support should be maintained
for as long as a patient safely requires, regardless of time. It is important for anesthesia
providers to stay current on trends in practice methods, and for that reason, this study was
presented at the spring 2005 North Dakota anesthesia conference.
Summary
In this study specific preoperative, intraoperative and postoperative variables were
studied to see if the prevalence of these variables could be linked to prolonged intubation
time. The major finding of this study is that the variables reviewed showed limited
significant differences between the two groups. Age was found to be a significant factor
when compared to length of intubation time. However, further research will be needed to
identify variables that may assist in determining which patients will remain intubated for
longer than eight hours.
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APPENDIX A
DATA COLLECTION TOOL
Subject # _______________
Time to extubation_______minutes
Preoperative Variables
Age_______

Recent MI_______

Gender_____

ASA Classification

Height_______cm

Weight_______kg

Comorbidities
Smoking
Hypertension
Diabetes Mellitus

Renal Insufficiency
CHF

Pre-operative Ejection Fraction_______%
Previous Cardiac Surgery______________
Intraaortic balloon pump Y/N
Intraoperative Variables
Cardiopulmonary bypass time______ mins

Off cardiopulmonary bypass Y/N

Number of bypass grafts_______

Total surgery time_______minutes

Inotropes/V asopressors________________

Total fentanyl dose_______meg

Benzodiazepines total dose_____________

Intraaortic balloon pump Y/N

32

Postoperative Variables
Cardiac Arrythmias

Chest tube drainage (first 3 hrs)________cc
Pain medication used_________________
Sedation used_______________________
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