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ABSTRACT

Cardiac rehabilitation in the hospitalization phase, in patients scheduled for surgery,
has progressed over the years. Based on the knowledge and scientific evidence that a
more dynamic physiotherapy intervention favors a quicker recovery from surgery, and
reduces postoperative complications and hospital stay, it is the aim of this paper to
update the physiotherapy intervention protocol of our hospital. Educational and infor-
mational aspects were established in the preoperative stage, as well as the teaching
of techniques and breathing exercises, and a psychological intervention. Also, an
exercise routine is presented according to the different stages, and the use of variables
to control the physical fitness session. Updating the action protocol from the preopera-
tive stage to the moment of hospital discharge will help unify work strategies and
criteria in the hospital phase of the national rehabilitation program for cardiac surgery.
Key words: Cardiac rehabilitation, Hospitalization phase, Cardiac surgery, Early mobi-
lization, Hospital physiotherapy

Fase hospitalaria de la rehabilitacién cardiaca. Protocolo para la
cirugia cardiaca

RESUMEN

La rehabilitacién cardiaca en la fase hospitalaria, en pacientes programados para
cirugia, ha progresado con el transcurso de los afios. Beneficiada por el conocimiento
y la evidencia cientifica de que intervenciones fisioterapéuticas mas dinamicas favo-
recen una recuperacién mas rdpida de la cirugia, disminuyen las complicaciones
postoperatorias y la estadia hospitalaria. Se establecieron desde el preoperatorio,
aspectos educativos, informativos y de ensefianza en técnicas y ejercicios respirato-
rios, asi como de intervencion psicoldgica, ademas se presenta una tabla de ejercicios
segun los diferentes estadios y el uso de variables para el control de la sesion de
acondicionamiento fisico. La actualizacidn del protocolo de actuacién desde la etapa
preoperatoria hasta el egreso hospitalario, contribuira a unificar criterios y estrategias
de trabajo en la fase hospitalaria del programa nacional de rehabilitacion para la ciru-
gia cardiaca.

Palabras clave: Rehabilitacion cardiaca, Fase hospitalaria, Cirugia cardiaca, Moviliza-
cion precoz, Fisioterapia hospitalaria
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INTRODUCTION

Different stages that potentiated the use of physical
exercise as therapy for patients with coronary heart
disease have been described, from William Heberden
in 1802, to the creation, in the early fifties of last
century, of special units for the treatment of acute
myocardial infarction®. These stages were sustained on
the basis of the results of research by different authors
and periods®* that favored the gradual development
of the concept of early mobilization, early ambulation,
and then the prescription of physical training. These
aspects facilitated the assessment of residual func-
tional capacity of the myocardium few weeks after the
acute episode; besides being the first elements taken
into consideration since cardiac rehabilitation was
identified as a form of treatment, to which, psycholo-
gical and social care were subsequently incorporated,
which required a little more time to progress>.

Cardiac rehabilitation originated and developed
from the '50s - '60s, from the techniques and prin-
ciples initially implemented in short and long-term
monitoring of individuals who survived a myocardial
infarction. Then, favored by the rapid development of
coronary surgery in the late seventies, cardiac re-
habilitation continued to show its advantages with the
inclusion of patients with aorto-coronary, valvular,
congenital, and heart transplantation surgeries>®. The
incorporation of these patients to rehabilitation pro-
grams in the hospital phase, at the Institute of Car-
diology and Cardiovascular Surgery of Havana®, and
institutions in other countries®, would begin with a
hospitalization of one to two weeks prior to surgery
with the purpose of teaching respiratory therapy,
specifically diaphragmatic breathing. Exercises for
upper and lower limbs were also performed and they
would receive emotional support. Postoperatively,
there was an emphasis on mobilizing the patient as
soon as possible, performing breathing exercises, ca-
listhenics and walking, with protocols ranging between
15 and 21 days, with 14 stages of exercises initially,
which later were reduced to 9%%°.

Today more dynamic protocols are conceived, with
much less hospitalization time after surgery. It is con-
sidered that a proper previous preparation decreases
the incidence of postoperative complications, reduces
hospital stay and facilitates reintegration to family and
social environment’®™. The concept of early mobili-

zation remains essential in the first 24-48 hours>**,

and respiratory therapy not only includes diaphragma-
tic breathing, but other techniques and equipment to
attenuate respiratory abnormalities that may occur
after chest surgery have been added®*?*.

Educational, nutritional, and smoking cessation
programs have been gradually incorporated. Psycholo-
gical care, recommendations for sexual activity, coun-
seling for job reinstatement and control of cardiovas-
cular risk factors, have been approached with more
current and comprehensive perspectives™?? aimed at
secondary prevention, key and vital element of cardiac
rehabilitation programs>?%.

Through the years, the beneficial results of secon-
dary prevention and rehabilitation programs in re-
ducing cardiac morbidity and mortality have meant
that now the American Heart Association, American
College of Cardiology and the European Society
Cardiology consider them as Class IA indication in
accordance with its recommendation, usefulness,
effectiveness and level of evidence, in the treatment
of patients with acute coronary syndrome, heart
failure, percutaneous coronary intervention and co-
ronary artery bypass grafting'>*®?®. Similarly, these
programs are indicated after valve surgery and heart
transplantation?®2,

In order to provide increasingly appropriate and
effective services, the inpatient rehabilitation protocol
for patients scheduled for cardiac surgery is updated.
At the Institute of Cardiology and Cardiovascular Sur-
gery of Havana, all patients requiring surgical proce-
dure, following the guidelines of the World Health
Organization®®, begin with the hospital phase, where
the heart surgery protocol will be divided into pre and
postoperative stages, so the multidisciplinary team
(surgeon, anesthesiologist, cardiologist, psychologist,
nutritionist, nurse, physiatrist and physiotherapist)
should make a proper psychological and physical
assessment to undertake a work strategy from the
admission of the patient.

STEPS OF PHYSIOTHERAPY INTERVENTION

Stage 0: Preoperative

The main objective in the preoperative stage is the
preparation prior to surgery, so that teaching, edu-
cation and information for the patient are vital ele-
ments for him/her to arrive at surgery in the best
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possible conditions and thus ensure prompt and ade-
quate recovery'®*?15%,

The physiotherapy intervention begins by making
an anamnesis to obtain personal and family infor-
mation. Also a general assessment to determine any
osteomioarticular condition, and of the respiratory
tract is made.

The opening of the chest causes decreased res-
piratory function and pulmonary complications such as
atelectasis, pneumonia, pleural effusion, respiratory
failure, pneumothorax, phrenic paralysis, among
others. These are exacerbated in smokers and those
with chronic obstructive pulmonary disease. Anes-
thesia, analgesia and other medications used in the
perioperative stage affect the central respiratory con-
trol and modify the neurological regulation of upper
airway and chest muscles, all of which contributes
further to postoperative pulmonary disorders. Surgical
trauma is another factor that - by altering the ven-
tilatory mechanism because of the functional dis-
ruption of the respiratory muscles by the incision as
well as the inhibition of its innervation and post-
operative pain - alters the normal activity of the
muscles, mainly the diaphragm, so chest physiothera-
py is considered one of the most important points of

action of pre and post-surgical cardiac rehabilitation
19,21,30

Aspects to be considered in the preoperative
preparation

Respiratory physiotherapy

The main objective is to improve regional ventilation,
gas exchange, function of the respiratory muscles,
dyspnea, and exercise tolerance, and facilitate the
removal of bronchial secretions'®**.

Out of the existing permeabilization techniques of
airways®*®, in the preoperative stage, those that may
be applicable in the postoperative stage of a chest
surgery will be used.

Breathing reeducation

- Teaching diaphragmatic breathing (Figure 1): The
patient takes a slow, deep breath through his nose,
trying to rhythmically raise the abdomen; then
exhales with parted lips, checking how the abdo-
men goes down. It will be started with 5-10 dia-
phragmatic breaths, urging the patient to continue

practicing several times a day.

- Breathing with pursed lips: Inhaling through the
nose and exhaling slowly and evenly against pursed
lips, while the muscles contract. When tightening
the lips, intraalveolar pressure is increased, ex-
piratory phase is prolonged and the air is more
easily expelled from the lungs, which favors the eli-
mination of carbon dioxide.

reeducation through teaching and explaining the patient
diaphragmatic breathing in the preoperative stage.

Techniques using gas compression

- Forced Expiration: Sequence of 3-4 diaphragmatic
breaths at normal volume, followed by 3-4 move-
ments of chest expansion (slow, deep inspiration
with passive expiration), repeating again with 1-2
forced expirations with open glottis at average or
low lung volume.

- Effective Cough: Detachment of mucus from the
bronchial wall usually triggers coughing. It can be
caused by applying a gentle pressure on the tra-
chea in the suprasternal fossa, at the end of ins-
piration. The cough produces mucus expectoration
by mouth or its swallowing. The patient will be
taught to perform an effective and undisturbing
cough. For this purpose, he/she should place one
hand on the sternal area where the incision will be
made, so that sternal suture will not be compro-
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mised by increased pressures, and the other hand
on the abdomen, to contribute to the contraction
and improve cough quality. Other institutions pre-
fer to use both arms folded across the chest when
coughing.

Equipment used to support respiratory

physiotherapy and its methodology

- TriFlo Il: Hold spirometer upright on your hand. Try
not to tilt to either side. Exhale normally and put
the nozzle of the apparatus between the lips. In-
hale deeply until the subdial of the device ascends
to the highest position possible. Hold your breath
for a count of 3 (not matter how the Subdial des-
cends). Remove the mouthpiece from the mouth
and exhale normally®.

- Flow Meter: To use it therapeutically, an assess-
ment of peak expiratory flow (higher than 270 ml is
considered normal)® must first be made. 3 mea-
surements will be made, of which the highest num-
ber will be chosen and this figure will be divided
into 3 volumes for repetitions.

- Fluter or Cornet: It combines positive expiratory
pressure and high frequency vibrations. Slow, deep
breathing with apnea of 2-3 seconds are per-
formed, followed by a strong and prolonged ex-
halation®.

2-3 sets of 7-10 repetitions of each exercise with
rest between 15-30 seconds between repetitions and
45-60 seconds between sets will be performed. These
exercises will be done 2 times a day. Either exercise
will be done depending on the patient’s need. Similar-
ly, although an initial dosage of work and rest is
established, it can be modified according to medical
indication and tolerance of each patient.

Teaching radial pulse measurement and
familiarization with the Borg scale®
They are very important to control the intensity and

tolerability of the exercises in the conditioning session
17,35

Teaching of transferring between bed-chair and
chair-bed'’*®

It is necessary to give ergonomic advice to the patient
to make transfers with minimal effort possible and in
positions that will not cause pain to the wound of the
chest or leg, in case a saphenectomy is conducted.

Educational and informative lectures for patients and

families'”?

The multidisciplinary group will tell about several

issues that the patient and his/her family need to

know before and after the operation:

- Hygiene. Integrity of the skin, prior shaving and
washing; with emphasis on handwashing in the
postoperative stage.

- Food. Adequate hydration and a balanced diet.

- Issues related to their stay in the surgical intensive
and intermediate care units.

- All necessary instructions will be given so the pa-
tient can correctly continue his/her drug treat-
ment, particularly the use of anticoagulants and
other medications.

- Stress on the importance of controlling coronary
risk factors in patients with ischemic heart disease
will be made and they will be told about the benefit
of the cardiac rehabilitation program for improving
quality of life and their work and social reinte-
gration.

- The support and collaboration of the family con-
cerning all recommendations will be asked to help
the patient be an object in their own recovery and
rehabilitation.

Preoperative psychological intervention
Since the announcement of the surgical procedure,
patients begin to experience strong emotional states,
uncertainty, angst, anxiety, depression and stress
caused by the disease itself, which are expressed in
varying degrees depending on the tolerance and
personality of each patient; and on their fear of pain
and death. These factors break the daily balance
linked to the social, professional and personal life, so
that psychological intervention with the aim of pro-
moting effective self-regulation mechanisms for
effectively coping with surgical treatment and re-
habilitation is necessary®”.

Psychological assistance is targeted at the indi-
vidual and group psychotherapy, and counseling on
family dynamics. Since the patient is admitted the
following interventions shall be performed:

- Psychological interviews to explore possible areas
of conflict, social support, their emotional reactions
so far, personality, and identify strong emotional
states: anxiety and depression. It also explores the
mechanisms of personal auto-regulation, aware-
ness-stress, perceptual defense, and coping styles
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to the process set forth.

- Psychological testing: Dembo-Rubinstein Scale® for
self-assessment, State-Trait Anxiety Inventory
(STAD®, and Beck’s* for depression are applied.
Tasks to evaluate the intellectual and work capacity
are also performed™.

Conditioning sessions

Passive movement, assisted and free active exercises,

as well as ambulation will be performed, in order to

minimize as much as possible the loss of functional
capacity, of muscle strength and of joint arches™?".

The exercise program for inpatient rehabilitation

(Table) will be used as a guide.

6-10 repetitions of each exercise should be made 2
times a day, in combination with diaphragmatic
breathing, considering changing this dosage or stop
conditioning sessions if the patient had any signs or
symptoms of exercise intolerance. The patient will
walk the distance he/she can tolerate and that their
clinical condition allows.

The control of the conditioning session will be done
through the heart rate and Borg scale. The pulse oxi-
metry finger can also be used.

- Heart rate: The heart rate may rise up to 20 beats
above the heart rate obtained at rest®.

- Borg scale (6 to 20): Method of subjective per-
ception of exertion. The patient should perform
their exercises and perceive the exertion as very,
very light to light (range in Borg Scale of 6-12). This
method, besides being safe and effective in
controlling the intensity of the effort, is useful in
patients with arrhythmias, chronotropic incom-
petence or implanted pacemaker on request******.

- Blood pressure: Systolic blood pressure must be
increased from 10 to 40 mmHg compared to that
obtained at rest®.

- Finger Pulse Oximeter: An instrument that express-
es the value of the oxygen saturation rate, of heart
rate and the pulse curve during the conditioning
session. This saturation is normal > 95%, from 95-
93% it is mild desaturation, from 92-88%, moderate
desaturation and < 88%, severe desaturation®.

Stage |: Surgical Intensive Care Unit (SICU)

The main objective of this stage is to avoid respiratory
complications typical of cardiac surgery, and minimize
the effects of the rest indicated in these early hours,
so breathing exercises and mobilization of members

are vital.

After 24 hours, if the patient is in stable condition
from the clinical, hemodynamic and electrocardio-
graphic points of view, physiotherapy will be started:

- Diaphragmatic breathing exercises: should be per-
formed several times a day.

- Passive mobilizations (Figure 2) and assisted active
exercises: 6 to 10 repetitions of each exercise 2
times a day should be done, in combination with
diaphragmatic breathing. In the leg where the
saphenectomy was performed the movement of
bending-extension knee-hip should not be done
until 72 hours after surgery.

- Although the patient is in the SICU, with person-
alized nursing care and constant monitoring of vital
signs, you should be alert to any signs or symptoms
of intolerance or complication in performing phy-
siotherapy.

U Lda?
Figure 2. The physiotherapist performs active

mobilization assisted by flexion and extension of the fingers
24 hours after the patient undergoes surgery in the SICU.

Stage Il: Surgical intermediate care unit
At this stage the patient is between 24-72 hours after
the operation. The objective pursued, besides avoiding
respiratory complications and others due to bed rest,
is to improve the breathing and functional capacity of
the patient and introduce activities of daily living.
Techniques of breathing physiotherapy taught in
the preoperative stage will continue, mainly diaphrag-
matic breathing, forced expiration and effective cough.
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3 sets of 7 to 10 repetitions of each

done with rest from 15-30 seconds between re-
petitions and 45 to 60 seconds between sets. These -
exercises will be done 2 times a day, just as in the
preoperative stage, although a dosage of work and

exercise will be

rest is established, this will be done according to
tolerance and clinical evolution of the patient.

Other techniques that facilitate the release of mu-
cus and promote coughing up accumulated phlegm
are further adde

32,33
d**.

Table. Exercise Program - Inpatient rehabilitation.

STAGE |

Lying position, supine.

STAGE I

Sitting position in bed or chair. If in
wheelchair, the patient must be
sitting at a height that allows
him/her to have the knee flexed to
90° relative to the hip and the floor.

STAGE I

Standing position. Legs spread to
shoulder width.

1. Flexion and extension of toes.

2. Dorsiflexion and active ankle
plantarflexion.

3. Inversion and active eversion of
the ankle.

4. Flexion-extension knee-hip,
sliding your foot on the mattress.
5. Abduction and adduction of the
hip.

6. Flexion and extension of the
fingers.

7. Dorsal and palmar flexion. Radial
and ulnar deviation of the wrists.

8. Prono-supination of forearm
with elbow flexion to 90°.
9. Flexion and extension of elbows.

10. Abduction and adduction of the
shoulder. The patient abducts the
arm (90°-180°) and returns to the
initial position.

11. Shoulder flexion (90°-180°).

12. Internal and external rotation
of the shoulder. With the arm
abducted to 90° and the elbow
flexed.

13. Movements of the neck. Lateral
flexion of the neck to the right and
left.

14. Rotating the neck to the right
and left.

1. Flexion and extension of the
toes.

2. Dorsiflexion and active ankle
plantarflexion.

3. Inversion and active eversion of
the ankle.

4. Extension and flexion of knees.

5. Flexion of hip. Up and down one
leg, alternating with the other.

6. Flexion and extension of the
fingers.

7. Dorsal and palmar flexion and
radial and ulnar deviation of the
wrist.

8. Prono-supination of the forearm
with elbow flexion to 90°.

9. Flexion and extension of elbows.

10. Abduction-adduction of the
shoulder. The patient abducts the
arm (90°-180°) and returns to the
starting position.

11. Horizontal abduction-adduction
of the shoulder. Arms raised to 90°.
12. Shoulder flexion (90°-180°).

13. Movements of the neck.
Forward flexion and back
extension.

14. Lateral flexion of the neck to
the right and left.

15. Neck rotation to the right and
left.

1. Movements of the neck.
Forward flexion and back
extension.

2. Lateral flexion to the right and
left.

3. Neck rotation to the right and
left.

4. Abduction-adduction of the
shoulder (90°-180°).

5. Horizontal abduction-adduction
of the shoulder. Arms raised to 90°.
6. Alternating flexion and extension
of the shoulder.

7. Flexion and extension of elbows.

8. Dorsal and palmar flexion and
radial and ulnar deviation of wrists.
9. Forward flexion and trunk
extension.

10. Lateral flexion of the trunk.

11. Flexion of the hip with knee
flexed.

12. Active dorsiflexion and
plantarflexion of ankles.

13. Active inversion and eversion of
the ankle.

14. Elevation of toes.
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Technique using gravity

Postural drainage: postural drainage maneuvers that
include changes in the patient’s position to drain the
different lung lobes are contraindicated, mostly for
patients undergoing cardiovascular surgery, because
the patient must remain supine, except in those inter-
ventions where median sternotomy is not performed.
Usually the technique that raises the head of the bed
to take the patient to a sitting position can only be
applied. Thus, the upper lobe drain is facilitated.

Shockwave techniques

- Vibration-shaking: these are manual or mechanical
oscillatory movements on the chest wall to modify
the viscoelasticity of secretions. They are per-
formed in expiratory time and perpendicular to the
chest wall. Mechanical vibrations are performed
with an electric vibrator.

Mobilization, active exercises, walking, and stair

climbing5,6,11,17,36,43

- Passive mobilizations, active free or active assisted
exercises depending on the physical state of the
patient. 8 to 10 repetitions of each exercise should
be done 2 times a day, in combination with dia-
phragmatic breathing.

- Walking: first in the ward and then in the hallway
of the ward, starting with 25 and 50 meters, in-
creasing from 10 to 15 meters per day, trying to
have the patient complete at least 150 to 200 me-
ters before hospital discharge.

- Stair climbing: start with 5 steps, increasing from 2
to 3 a day, trying to have the patient climb 20 steps
before hospital discharge.

- Although mobilizations, exercises, walking and stair
climbing have an initial dosage they will be sub-
jected to individual tolerance and progress of each
patient.

- The control of the conditioning session of this stage
will be similar to the preoperative one.

Learning and familiarization with Borg Scale in the
preoperative stage is very beneficial to control the
conditioning session, as supraventricular tachyarrhyth-
mias represent some of the most common compli-
cations in cardiac surgery. Atrial fibrillation is con-
sidered the most common sustained arrhythmia in the
postoperative period, with an incidence ranging from
25-40% in CABG surgery, up to 60% in the valve

surgery, reaching higher percentages when combined
interventions are performed®.

Postoperative psychological intervention

Based on the patient’s individual characteristics and
the results of the interview, observation, as well as
tests and techniques applied, the strengthening of
skills will continue to support patient recovery and
stimulate the addition of physiotherapy intervention
from the SICU until hospital discharge.

Stage lll: Hospital Discharge

The patient is now able to be discharged from the
hospital and start the recovery phase at home, for
which he/she will be given a series of recommend-
ations, which the patient has to comply with until his
appointment with the rehabilitation cardiologist.

Since they are patients with chest surgery (those
with heart disease usually undergo sternotomy and
saphenectomy) one has to wait from 21 to 30 days (to
ensure proper healing) for their incorporation in the
convalescent phase in a specialized center or in a
therapeutic area of the community, following the
guidelines of the National Cardiac Rehabilitation Pro-
gram in the Community®”. These recommendations
should be given in the presence of the physician,
psychologist, physiatrist, physical therapist and family,
so that the multidisciplinary team can explain every
detail and satisfy any questions that the patient or
their family may have about it.

PATIENTS WITH PACEMAKERS OR AUTOMATIC
DEFIBRILLATORS

Although these patients undergo minor surgery for
implantation of the devices, a general guidance is
provided to avoid complications.

Implantation of pacemakers or defibrillators aims
to maintain proper cardiac conduction and prevent
death from onset of malignant arrhythmias. The de-
vice is usually inserted under the skin, in the infracla-
vicular space, from where the electrodes go through
the subclavian vein and superior vena cava, to be fixed
in the endocardium of the right ventricle, and some in
the coronary sinus. To avoid displacement of the
generator and the electrodes, especially during the
time it takes for the incision to heal (1-2 weeks) and
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for the electrodes to fix firmly in the heart chambers

(4-6 weeks), it is recommended to avoid'’*®:

- The elevation above 90° of upper limbs corres-
ponding to the implantation area.

- Sudden movements of this limb.

- To carry weights higher than 2-3 kg.

PATIENTS IN THE HEART TRANSPLANT PROGRAM

Patients awaiting a heart transplant are usually indi-
viduals with heart failure in functional class Il or IV of
the New York Heart Association and with great phy-
sical deterioration after a long illness. Prior to surgery,
and just like in all patients who will undergo a thoracic
surgery, respiratory and muscle physiotherapy must
be performed, considering that atrophy may be ob-
served in these patients, which is necessary to treat
with mobilization and gentle exercises, working if
necessary, by separate muscle groups and then limb
by limb, since the muscle weakness they could present
prevents starting a global physiotherapy. Similarly,
breathing reeducation, particularly diaphragmatic
breathing is very important to avoid frequent hyper-
ventilation in these patients**’.

After surgery, patients will continue the rehabi-
litation process established from stage | to Ill, con-
sidering that this process could be interrupted by
periods, due to the possible complications of a surgery
of this magnitude.

Dosages of mobilizations and exercises will be con-
ducted with short periods of work, repeated several
times and alternated with times for recovery. In-
creased dosages will depend on patient tolerance to
seek a progressive increase in functional capacity. The
Borg Scale will be used to control the conditioning
session, as after heart transplants the lack of inner-
vation does not allow the heart rate to be useful as a
measure of the intensity of physical work. It is re-
commended that the patient perceives the effort in
ranges of 11-13 and 13-15 progressively”. On the
other hand, you must consider that the possible
episodes of myocardial ischemia that may appear do
not manifest as angina pain, but as dyspnea, so mo-
nitoring the conditioning session is extremely im-
portant**’.

These patients like all those who undergo cardiac
surgery, are assessed by the multidisciplinary team

from preoperative stage until hospital discharge and
will be involved in all aspects including the proposed
protocol, as well as physiotherapy, psychological and
educational-nutritional intervention and job reinstate-
ment. Secondary prevention in these patients is of
great importance, since the risk factors that led to the
disease and to cardiac transplantation are still present,
so their inclusion in cardiac rehabilitation programs is
vital.

GENERAL RECOMMENDATIONS

e It must be stressed that the physical conditioning
program from the preoperative stage until hospital
discharge is individualized for each patient, and it
will only start when he/she is stable from the
clinical, hemodynamic and electrocardiographic
points of view. If signs or symptoms of exercise
intolerance and fatigue, marked dyspnea, tachy-
cardia, or marked bradycardia, dangerous arrhyth-
mias, orthostatic hypotension and sudden rise of
blood pressure appear, exercises will be temporari-
ly suspended until being re-assessed by the phy-
sician.

e It is suggested that in order to protect the sternal
suture and avoid unwanted pain related to the
surgical wound, the front and side elevation of the
arms, indicated in the exercise program for inpa-
tient rehabilitation, be carried out only up to 90° in
the first 30 days after the surgery.

e Although in this protocol exercises, techniques and
breathing-incentive equipment for physiotherapy
intervention are established, others which meet
the same objective and are available in different
services may be included.

CONCLUSIONS

The benefits of an adequate physiotherapy inter-
vention from preoperative stage for quicker recovery
of cardiac surgery, decreasing postoperative compli-
cations and hospital stay, as well as promoting se-
condary prevention of heart disease, have served as a
basis for updating the protocol that contributes to
unify criteria and working strategies in the hospital
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phase of the National Cardiac Rehabilitation Program.
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