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Abstract

Obijective:To evaluate the fequency changes of physical
activity practice in pre- and postoperative of the patients
submitted to coronary artery bypass graft surgery (CABG)
and the frequency influence on the physical activity practice
in the patients’ preoperative prognosis.

Methods:Cases studies of 55 patients submitted to CABG
divided into active and sedentary regarding physical activity
practices.

Resuls: After CAGB, 14 (47%) patients classified as
sedentary before surgery were practicing exercises (p = 0.03).
Seventeen (59%) sedentary patients in the preoperative period
presented complications after the surgery compared to 8
(31%) active patients (p = 0.04). The hospital length of stay
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among sedentary patients versus active patients before surgery
was 15 (SD=8) and 12 (SD=5) days; p=0.0%&spectively

Conclusion: The present study showed the importance
of physical activity practice in the preoperative stage on the
outcomes of coonary artery bypass surgey. The patients
physically active had a shorter hospital length of stay and a
lower number of both trans- and postoperative complications
within 1 year. The cardiac surgely promoted the patients’
change of habits, increasing the number of physically active
patients during the 1-year follow-up.

Descriptors: Exercise. Surgey. Post-operative
complications. Myocardial revascularization. Risk reduction
behavior.
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Resumo

Objetivo:Avaliar a modificacdo da feqiéncia da prética
da atividade fisica no pré e pés-operatério dos pacientes
submetidos a cirurgia de revascularizagdo miocardica (CRM)

e influéncia da freqiiéncia da pratica da atividade fisica no
pré-operatério no progndéstico dos mesmos.

Método: Estudo de série de casos de 55 pacientes
submetidos a CRM, divididos em sedentarios e ativos quanto
a pratica de atividade fisica.

Resultdos: Apés a realizagdo da CRM, 14 (47%) dos
pacientes classificados como sedentarios no pré-operatério
estavam praticando exercicios (p=0,03). Dezessete (59%)
pacientes sedentarios no periodo pré-operatorio
apresentaram complicagfes pOs-operatdrias em comparacéo
a 8 (31%) ativos (p= 0,04). O tempo de internacédo entre
pacientes que nao praticavam atividade fisica e os que

INTRODUCTION

Physical activity is an important factor in primary and
secondary prevention, as well as in the treatment of several
cardiovascular diseases [1]. Physical inactivity has been
considered an important risk factor for cardiovascular
diseases [2]. Studies have shown that patients with heart

diseases who are enrolled in a regular exercise program and

are taught about the control of the risk factors for
cardiovascular diseases present both lower number of

praticavam antes da cirurgia foi, respectivamente, 15 (DP=
8) e 12 (DP=5) dias (p= 0,03).

Conclusdo:Esse estudo mostrou a importancia da pratica
de atividade fisica na fase pré-operatéria no resultado da
cirurgia de revascularizagdo do miocéardio. Os pacientes
fisicamente ativos tiveram tempo de internacdo hospitalar
mais curto e menor nimero de complicag8es trans e pos-
operatoérias no periodo de um anoA cirurgia cardiaca
promoveu mudanc¢a dos habitos de vida dos pacientes
operados, aumentando o nimero de pacientes fisicamente
ativos no seguimento de um ano.

Descritores: Exercicio. Cirurgia. Complica¢des p0s-
operatodrias. Revascularizagdo miocardica. Comportamento
de reducéo do risco.

an active life-style seems to be transient, unless the activity
is to be done lifelong [1,5].

In 1962, a 16-week exercise program was developed by
Kellerman inWashington. It was the first physical exercise
program addressed to infarcted patients and those requiring
valvar sugery This study has become the cornerstone for
the development of cardiac rehabilitation programs [5].

In 1986, Shephard performed a comprehensive review
of theses observational studies related to physical activity
and cardiovascular diseases. The great majority has

postoperative events and readmissions to hospital, besides revealed a lower rate of CAD and all-cause mortality being

a reduction of mortality [3, 4].
In the 1940s, the first questionings about the
recommended conduct of prolonged bed rest in the

age-specific in the more active groups. In the majority of
the cases, a 2 to 3-fold increased risk associated with a
sedentary lifestyle was reported. These findings were

management of patients with cardiovascular disease have updated by a review carried out by Povedlhl.in 1987.

aroused Along with the outcomes obtained from the
researches about the benefits of physical activity for

They stated that there is evidence that physical activity is
inversely and casually associated to the incidence of

the cardiovascular system, there has been a change coronary disease [1].

regarding the physical activity in the treatment of
cardiopath patients [5].

In 1953, Morriset al. carried out one of the first studies
comparing the prevalence of the coronary artery disease
(CAD) among physically active and sedentary people.
They have verified the cardiovascular mortality rate among
bus drivers and bus collectors. They have concluded that
the physically active bus collectors presented an
occurrence 30% lower among all manifestations associated
to coronary disease, a 50%-lower rate of acute myocardial
infarction, and an all-cause mortality rates lower than one-
half of the frequency found among the bus drivénsong
the features suggested by the sfutlgppears that there
is no need to exercise intensively or excessively to achieve

some degree of protection against coronary artery disease.

They have yet verified that the protection acquired though
298

Over the last decades, physical activity has been
incorporated as a therapeutic conduct in the management
of the patient with cardiopathy associated with drug therapy
and lifestyle changes, including dietary and behavioral
modifications [4, 6].A recent meta-analysis has just
confirmed the beneficial effect of cardiac rehabilitation
independent of coronary heart disease diagnosis, type of
cardiac rehabilitation, and dose of exercise intervention.
was confirmed. It was also emphasized that exercise-based
programs reduce both cardiac mortality and all-cause
mortality. Therefore, the true mechanism by which the
exercise-based therapy improves the morbidity and
mortality rates in cardiovascular disease patients still
remains to be completely understood [3,4,6].

Since physical activity presents so many health benefits,
it is reasonable to assume that physical activity can also
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become a protection factor to the patients eligible to
coronary artery bypass graft (CABG) and not only as part
of a rehabilitation program post-CABThis study aims to
evaluate the influence of the physical activity in the
prognosis of patients who underwent CABG and the
changes on frequency and intensity of physical activity of
post-CABG patients.

METHODS

Sudy design

In a series of cases all patients who underwent CABG
in a reference cardiologic hospital froAugust to
September 2005 and in condition to answer a structured
guestionnaire were invited to participate in the stiithe
research project was approved by the Research and
Ethics Committee of the Instituto de Cardiologia do Rio
Grande do Sul/ Fundag&o Universitaria de Cardiologia,
and aWritten Informed Consent was obtained from all
participants

Characteristics of the study sample

in physical active for more than 30 minutes, three times a
week with an engly expenditure > 6 MEST

Satistical analysis

To evaluate the possible relationship between the study
variables, the groups were dichotomized regarding the
physical activity: sedentary (group 1) and actives (groups
2 and 3). The data were analyzed with the Statistical Package
for Social Sciences software (SPSS) version 10.0 (SPSS,
Chicago, IL, USA). The continuous variables were assessed
by Kolmogorov-Smirnov test to analyze the normality
hypotheses in order to define whether to use a parametric
or nonparametric test. For all statistical tests, we considered
a P value of 0.05 as significant.

RESUITS

Sixty three patients underwent CAB@ these, 8 died
1-year post-CABGThe characteristics of all the 55 patients
who agreed to participate in the study distributed by
physical activity frequency are shownTable 1.As for
the schooling level, 27 patients (49%) have attended

The patients have been contacted by phone 1-year post- elementary school; 19 (35%) high-school; 5 (9%) college;

CABG. Those who have agreed to participate in the study

and 4 patients (7%) were illiterate. Fifty patients (91%)

have answered a structured questionnaire composed of underwent CABG alone and 5 (9%) had another associated

the demographic characteristics, habits related to physical
activity pre- and post-CABGand regarding the clinical
episodes post-CAB@\dditional information about type

of cardiac sugery hospital length of stayand outcome
after CABG were also obtained through review of the
patients’ medical records.

Sudy variables

The following anthropometric variables were
considered: gendeage, and body mass ind&ke patients’
degree of schooling was characterized as elementary
secondaryhigher education, and illiterat&he hospital
length of stayepisodes and types of complications in the
postoperative period, and readmissions due to
cardiovascular events, all causes of cardiac reoperations,
or performance of percutaneous transluminal coronary
angioplasty were recorded.

Physical activity was evaluated through a recordatory
guestionnaire of the 12 months prior to surgery [7], the
level of intensity was classified through the energy
expenditure expressed in metabolic equivalents (BJET
according to the model proposed by Rstal [8]:

Group 1: (sedentary): Those who were sedentary or were
engaged in light physical activity < 3 MET

Group 2: (moderate physical activity): Those who were
engaged in physical activity for at least 30 minutes, twice a
week with an engly expenditure of 3 to 6 MET

Group 3: (physically active ): Those who were engaged

procedure, such as plasty or valvar prosthesis.

Table 1. Characteristics of the patients distributed according to
physical activity prior to CABG

Characteristics Sedentary Active p
Patients Patients

Gender 0.06

Male, n(%) 14 (44) 18 (56)

Female, n(%) 16 (70) 7 (30)

Age (yrs)

meart SD* 66+ 14 63+ 11 0.40

BMI (kg/m?2)**

Meant SD 26+3 26+4 0.64

*SD= standard deviation; *BMI = weight / hight

The complications observed in the postoperative period
were atrial fibrillation, readmission due to any other causes,
new CABG or performance of percutaneous transluminal
coronary angioplastynyocardial infarction, or any other
Of the 55 CABG patients, 25 (45%) developed
complications. Complications occurred in patients who were
both engaged in physical activity and sedentary (8 (31%)
versus 17 (59%), respectivepy;0.04).

The mean hospital length of stay was 15+8 days for
sedentary patients, and 1215 days for patients engaged in
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physical activity prior to CAB& he median hospital length
of stay was different in both groups, showing an advantage
towards the patients active groygQ.03) — Figure 1.
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Fig. 1 — Hospital length of stay after CABG according to physical
activity engagement prior to CABGhe mean hospital length of
stay was 15 + 8 days in sedentary patient group and 12 + 5 days in
the active patient gup prior to CABGThee have been a significant
difference (p<0.03) between both groups. Figure 1 shows the
median hospital length of stay in both sedentary patient group and
active patient group, respectively day 9 (8-15) and day 12 (9-19).

Patients who underwent CABG presented a favorable
change in postoperative physical activitfter 1-year post-
CABG, 33 (60%) patients were active, favorably comparing
to the 25 (45%) patients who were active preoperatively
Fourteen sedentary patients (47%) became to be active
(p=0.03).Walking was most reported physical activitging
performed 5 to 7 days per week for more than 30 minutes. It
was reported by 17 (68%) patients preoperatively and 27
(87.9%) postoperatively

DISCUSSION

The current study have shown a benefit from
preoperative physical activity in patients who underwent
CABG which favorable influenced the surgical prognosis.
Concomitantly a cardiac sgery positive gect was
observed promoting a healthy lifestyle related to physical
activity, which become much more frequent post-CABG

The better performance of the active patients’ group
pos-CABG was characterized by both lower hospital length
of stay and number of postoperative complications. The
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limited physical activity prior to sgery, often imposed by
the restraining disease symptoms, and following surgery
by the postoperative status, favors the occurrence of
postoperative thromboembolic and pulmonary
complications [9].

Evidences of positive physiologic changes promoted
by physical activity in patients with coronary artery disease
can also favorably participate in the patients’ recovery post-
CABG. Physical activity increases patienfahctional
capacity reduces the myocardial oxygen consumption,
reduces systolic and diastolic pressures, and changes
favorably the lipid and carbohydrate metabolism [10,11].
Also, physical activity increases both physical performance
and angina threshold in symptomatic patients with CAD,
and improves myocardial perfusion [12]. In cardiac
rehabilitation of patients with CAD, the myocardial
perfusion improvement has been attributed to exercise
training-mediated correction of coronary endothelial
dysfunction. Regular physical activity restores the balance
between NO production and NO inactivation by reactive
oxygen species in CAD, thereby enhancing the vasodilatory
capacity in different vascular beds. Endothelial dysfunction
has been identified as a predictor of cardiovascular events.
The partial reversal of endothelial dysfunction might be
the most likely mechanism responsible for the exercise
training-induced reduction in cardiovascular morbidity and
mortality in patients with CAD [13].

Recently the impact of exercise training in coronary
vasomotion has been prospectively evaluated in patients
with CAD. These patients have been randomized and
assigned either to exercising training on a bicycle
ergometer or to an inactive control group. The patiernts
of both groups were characterized by the similar
endothelial dysfunction degree. The mean blood flow
velocity was measured by Doppler velocimetigd the
diameter of the vessel was measured by quantitative
coronary angiographyThe data have shown that four
weeks of exercise training have partially reversed
endothelial dysfunction in coronary conduit vessels of
patients with CAD. The relationship strength between
the mean blood flow velocity and the daily exercise
training duration has suggested that the improvement in
the endothelial function is strictly related to the energy
expenditure during physical activity [14].

Several authors have demonstrated not only specific
changes in musculacardiovascularand neurohumoral
systems leading to an improvement of the functional
capacity but also to a reduction in the ischemic response
for submaximum work after exercising [15]. Ornish et al. [16]
evaluated the effect on lifestyle changes which included 3
hours of exercise training per week in a certain degree of
coronary artery stenosis. The multifactorial intervention
has induced coronary stenosis regression by 3.1%, what
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was followed by a reduction in the cardiovascular events.

In contrast, the coronary stenosis in the control group
patients who received the usual care, showed a progression 1-
of 11.8%. In another study comprising 113 individuals with
CAD, which have been randomized and assigned to

bifactorial intervention consisting of low-fat diet and

exercise training, and control groups, Schuler et al. [17]
showed that the proposed program effectively prevented 5
the coronary atherosclerosis progression, while in the
control group a 0.13-mm loss in the lumen in the target

region was verified after 1-year follow-up.

Physical activity has also been implied in CABG cost-
effectiveness. Studies have demonstrated a mean reduction
of 40% in hospital charges in those groups performing
preoperative interventions, such as lifestyle changes
educational programs and social support and the difference 5
of hospital stay is, in average, less than 2 days in the active
group [18, 20]. It was also observed a lower readmission

risk in the active patient group [10, 11].

The CABG favorably influences promoting increased
physical activity in patients who underwent surgery
observed in this study was an expected finding. In our

hospital facility a daily regular routine physical activity for

at least 30 minutes in the management of post-CABG
patients has systematically been recommended both written

and verballyThis recommendation is in accordance with

the current guidelines that preconize the engagement in

moderate physical activities (3-6 ME)Tfor at least 30
minutes every day [21, 22]. Howevedespite our

recommendations, it also known that the lifestyle changes
are difficulty and remain a major challenge [23]. Therefore,
other motivating factors may have participated. The
awareness of the patients regarding the disease status and
the treatment perspectives promoted in hospital treatment
may have participated. In contrast, one of the reasons of 9.
the not-adherence to either formal rehabilitation programs
or counseling to promote lifestyle changes is that after
pharmacological and surgical treatment some patients feel
relatively good could not realize the need to change his/
her usual lifestyle [24]. This surgery favorable influence in
the physical activity promotion was also observed in
another study in which an increase from 16% to 47% in

regular physical activity after CABG was noted [3].

CONCLUSION

Regular physical activity in the preoperative phase of
CABG influences favorably the CABG patients’ prognosis,
reducing hospital length of stay and complications 1 year

post-CABG Concomitantly the sugical experience

promotes a lifestyle change increasing the frequency of

physical activity
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