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ABSTRACT

Caylak Yetiit I. (2022) Examination Of Patients Undergoing Open-Heart Surgery
In Terms Of Quality Of Life, Functional Capacity And Grip Forces In The Pre-
And Post-Operative Periods.Yeditepe University, Institute of Health Sciences,
Department of Physiotherapy and Rehabilitation, Master Thesis. Istanbul

Our study was planned to examine the quality of life, functional capacity and
comprehension of patients who underwent open heart surgery in the preoperative and
postoperative periods. The study consisted of patients between the ages of 40 and 70
who underwent open heart surgery. The study consisted of 31 patients. The patients
included in the study were evaluated in the pre-surgery, post-surgical discharge stage
and first polyclinic control after discharge (3 weeks after discharge). Participants were
evaluated for quality of life (SF-36), pain assessment, pulmonary function test,
functional capacity measurement tests and hand grip strength. As a result of the
evaluation, the highest quality of life values were reached in the SF-36 quality of life
scale in the following up 3rd week period compared to other periods (p<0.05). In
pulmonary function assessment, the highest value was found in the preop period and
the lowest value was found in the porest period (p<0.05). In the functional capacity
assessment tests, the follow-up 3rd week measurement in the time up and go (TUG)
test was found to be lower than the other periods and the preop and postoperative
discharge periods were found to be similar (p<0.05). In the 30-second chair test, which
evaluates another functional capacity, the postop measurement was lower than the other
periods, while the preop and follow-up 3rd week periods were found to be similar. In
the test that evaluated the hand grip force, the highest value was found in the preop
period and the lowest value was found in the postop discharge period (p<0.05). After
open heart surgery, the quality of life, respiratory functions, functional capacity, hand
grip strength of the person should be evaluated and longer-term follow-ups should be

made.

Keywords: Open heart surgery, pulmonary function tests, cardiac rehabilitation,

functional capacity.
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OZET

Caylak Yetiit I. (2022) Acik kalp cerrahisi geciren hastalarin ameliyat dncesi ve
ameliyat sonras1 donemlerde yasam kalitesi, fonksiyonel kapasiteleri ve kavrama
kuvvetleri yoniinden incelenmesi. Yeditepe Universitesi Saghk Bilimleri
Enstitiisii, Fizyoterapi ve Rehabilitasyon Béliimii, Yiiksek Lisans Tezi, Istanbul.

Calismamiz agik kalp cerrahisi geciren hastalarin ameliyat Oncesi ve sonrasi
donemlerde yasam kalitesi, fonksiyonel kapasiteleri ve kavrama yoniinden incelenmesi
amaglanarak planlandi. Calismaya acik kalp ameliyat1 geciren 40-70 yaslar1 arasinda
hastalar olusturmustur. Calismaya 31 hastadan olusmustur. Calismaya dahil edilen
hastalar cerrahi Oncesi, cerrahi sonrasi taburculuk asamasi ve taburculuk sonrasi ilk
poliklinik kontrolii (taburculuktan 3 hafta sonra) donemlerde degerlendirildi.
Katilimeilar, yasam kalitesi (SF-36), agr1 degerlendirmesi, solunum fonksiyon testi,
fonskiyonel kapasite Ol¢lim testleri ve el kavrama giicli degerlendirilmistir.
Degerlendirme sonucunda SF-36 yasam kalitesi dlgeginde follow up 3 rd week
doneminde diger donemlere kiyasla en yiiksek yasam kalitesi degerlerine ulasiimistir
(p<0,05). Solunum fonksiyon degerlendirmesinde en yiiksek deger, preop déeneminde
en diisiik degere ise postop doneminde bulunmustur (p<0,05). Fonksiyonel kapasite
degerlendirme testlerinde time up and go (TUG) testinde follow up 3. week Ol¢limii,
diger periyotlardan diisiik bulunmus ve preop ve postop discharge donemleri ise benzer
oldugu goriilmiistiir (p<0,05). Diger bir fonksiyonel kapasiteyi degerlendiren 30-
second chair testinde postop dl¢limii, diger donemlerden diisiik bununla birlikte preop
ve follow up 3.week periyotlar1 ise benzer bulunmustur. El kavrama kuvvetinin
degerlendiren testte en yiiksek deger, preop periyodunda ve en diisiik deger ise postop
discharge periyodunda bulunmustur (p<0,05) A¢ik kalp ameliyati sonrasi kisinin yasam
kalitesi, solunum fonksiyonlari, fonksiyonel kapasitesi, el kavrama giicii

degerlendirilerek daha uzun siireli takiplerin yapilmasi gerekmektedir

Anahtar Kelimeler: Acik kalp cerrahisi, pulmoner fonksiyon testleri, kardiyak

rehabilitasyon, fonskiyonel kapasite.
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1. INTRODUCTION AND PURPOSE

Despite the developments in medical-surgical diagnosis and treatment methods,
cardiovascular diseases are a group of life-threatening diseases that significantly affect
the quality of life in our country and around the world every year. According to the
research conducted by the Turkish Society of Cardiology, 330 thousand people are
newly diagnosed with coronary heart disease (CHD) every year in Turkey (1).
Cardiovascular diseases have an important place among chronic diseases. In the
presence of risk factors such as advanced age, obesity, hypertension, smoking,
hypercholesterolemia and diabetes mellitus, the risk of getting sick increases even more
(2). Today, the most widely used method in the surgical treatment of heart diseases is
open-heart surgery. Open heart surgery, coronary artery diseases, heart valve diseases,
repair of congenital lesions, and heart transplantation are the treatment methods applied
for transplantation (3).

After heart surgeries, many complications include cardiac, respiratory, and
neurological development in patients. Cutting many important and large muscle groups
during surgery, performing sternotomy procedures, chest wall, and muscle destruction
cause the patient to experience pain in the early postoperative period (4). Anxiety, pain,
and fatigue influence patients' recovery after surgery (5). In addition, the pain
experienced after heart surgery also affects the morbidity and mortality of the person.
Improvements in pain management reduce patients' need for ventilators and intensive
care support at an early stage (4). In addition, in the post-cardiac surgical period, a
decrease in respiratory muscle strength, oxygenation, and pulmonary function is widely
observed. A significant decrease in functional capacity also occurs. In this context,
cardiopulmonary rehabilitation in the acute period consists of various physiotherapy
techniques aimed at helping to improve function earlier and reduce the incidence of
complications.

Cardiac rehabilitation (CR) aims to rehabilitate the bio-psycho-social capacities
of people with cardiac diseases and to include multidisciplinary rehabilitation
components that enable them to maintain these capacities throughout life (6). CR is
divided into 4 phases in terms of the time the patient is rehabilitated. Phase 1
rehabilitation program covers the intra-hospital period. When the patient's clinical

values stabilize, the rehabilitation program is started. The Phase 1 CR process usually
1



starts in the intensive care unit and covers the period during which the patient will be
admitted to the service and discharged (7). If no complications develop, phase 1 lasts
5-10 days.

The main objective of the Phase 1 rehabilitation program is to reduce the length
of hospital stay, regulate the patient's clinical values to normal values, increase the
capacity of respiratory muscle functions, eliminate secretion occurring in the airways,
to prevent the development of pneumonia and atelectasis. Phase 1 rehabilitation
components include patient education, positioning, mobilization, breathing exercises
(intensive spirometer), respiratory control (slow and deep breathing, diaphragmatic
breathing, pursed-lip respiration), bronchial hygiene techniques, respiratory muscle
training, and thoracal expansion exercises (6,7).

Phase 2 rehabilitation covers the period of 3-6 weeks after discharge. It is
considered the most important stage of CR (8). After the patient is discharged, he
continues the in-home exercise training given in the hospital.

In CR, a comprehensive evaluation of the patient's physical, physiological,
functional levels and interpretation of the evaluation findings have an important role in
planning the program to be applied to the patient. It includes components such as
anamnesis, inspection, palpation, evaluation of body components, electrocardiographic
evaluation, laboratory evaluation results, respiratory evaluation, and CR outcome
measures. SF-36 (quality of life), VAS pain score, pulmonary function test, functional
capacity test (timed get up and walk test, 30 seconds get up and sit test), and handgrip
strength are applied to evaluate parameters after cardiac surgery (9,10,11,12). With the
data obtained as a result of these tests, information about the general health status of
the patient can be obtained and the appropriate rehabilitation program can be applied to
the patient.

The aim of the study was determined as the examination of patients who
underwent open-heart surgery in terms of quality of life, functional capacity, and

comprehension strength during the preoperative and postoperative periods.

There are two hypotheses in this study:

HO: There are no difference between preoperative, discharge stage and phase 2 early

quality of life, pain, respiratory function, functional capacity, and handgrip strength
2



assessment results of patients who underwent open-heart surgery and were taken to a
CR program.

H1: There are a difference between preoperative, discharge stage, and phase 2 early
quality of life, pain, respiratory function, functional capacity, and handgrip strength
assessment results of patients who underwent open-heart surgery and were taken to a

CR program.



2. THEORETICAL FRAMEWORK AND LITERATURE REVIEW

2.1. Cardiovascular Diseases

The cardiovascular system consists of heart and blood vessels (13), CHD heart and
circulatory system disorders, and a series of heterogeneous diseases, usually caused by
atherosclerosis (14). CHD is a chronic disease that develops slowly during life and
occurs without symptoms for a long time. Usually, the only advanced disease causes
symptoms, but the first symptom may be sudden death. It has been the leading cause of
premature death worldwide for many years It is estimated that 23.6 million people will
die from CHD each year by 2030 (15).

There are a wide variety of problems that can occur in the cardiovascular
system. These are coronary artery disease (CAD), cerebrovascular disease (SVH),

peripheral artery disease (PAH) and aortic atherosclerosis (16).

2.1.1. Coronary Artery Disease

Also known as CHD, it is a disease caused by reduced myocardial perfusion,
which causes myocardial infarction (MI), angina or heart failure. Accounts for one-
third of cardiovascular diseases (16). Coronary artery disease is typically manifested by
angina, defined as crushing or pressure in the chest, which can spread to the medial
direction of the left upper extremity, the neck or jaw, and is substernal pain of location.

It results in palpitations, vomiting, nausea, sweating, syncope, and sudden death. (17).

2.1.1.1. Coronary Artery Pathogenesis

Atherosclerosis is a dynamic inflammatory process that can respond to medical
treatment beyond an irreversible and progressive disease. Atherosclerosis is a disease
of the muscular arteries (coronary and popliteal arteries) and elastic arteries (carotid,
aorta and iliac arteries). It is a part of the disease group characterized by thickening of
the vessel wall and loss of its flexibility.

A standard arterial wall consists of three layers. These layers are layintima,
media and adventitia. The intima layer is arranged in a single row on the face facing
the lumen. The intima layer consists of endothelial cells, the subendothelial matrix that

supports them and the basement membrane. In some arteries, the surface area of the
4



intima thickens. Therefore, the arteries most prone to atherosclerosis are the branching
points of the left main coronary artery, carotid arteries and distal abdominal aorta. The
media layer, which is the middle layer, is in the middle and thickest layer of the artery
wall. The adventitious layer’s last layer is the outermost layer (18).

Endothelial cells located in the structure of the vessel form the important surface
of the vessel in contact with blood and have very important functions that regulate the
balance in the body well (due to their anti-inflammatory and anticoagulant properties).
Therefore, endothelial activity disorder is associated with the pathogenesis of
atherosclerosis. Due to the undamaged endothelium, the Nitric Oxide (NO) and
prostacyclin are secreted and the endothelial surface is covered with heparin sulfate,
which prevents the release of clot formation and leukocyte-binding factors and the
oxidation of low-density lipoprotein (LDL) and provides regulation of vascular smooth
muscle cells (19). Therefore, with its NO anti-inflammatory properties, it has a
preventive effect on atherosclerosis at all stages. It has been shown that endothelial NO
release decreases or increases destruction in conditions such as high blood pressure,
diabetes mellitus, smoking or increased superoxide levels, which are known to facilitate
atherosclerosis.

In the process of atherosclerosis, smooth muscle cells migrate from the media
layer of the artery to the intima, and with a decrease in the content of contractile
proteins, an increase in the number of synthetic organelles occurs. Endothelial
dysfunction is the first basic step in the pathogenesis of atherosclerosis. In the process
of response to damage, endothelial dysfunction disrupts the selectively permeable
property of single-row endothelial cells and causes metabolic, mechanical, toxic and
immunological events. Almost all the known risk factors (smoking, hypertension,
diabetes, hypercholesterolemia) can lead to endothelial dysfunction.

Under normal conditions, the endothelial cell resists the adhesion of leukocytes.
However, the damaged endothelium releases vasoactive substances into the
environment, causing inflammation, platelet accumulation and vasoconstriction in the
coronary artery, initiating atherosclerosis. With chronic hyperlipidemia, cholesterol,
saturated fat and low-density lipoproteins begin to accumulate in the intima.
Endothelial cell damage is one of the two main elements of atherosclerosis; It allows
LDL and monocytes to pass under the endothelium. The first lesion manifestations of

atherosclerosis occur with the oxidation of LDL, the conversion of monocytes into
5



macrophages to phagocytize them, and finally the formation of foam cells filled with
fat particles. These processes also trigger a series of inflammatory events, leading to
the accumulation of other inflammatory cells and cytokines in the environment (20).
The persistence of classical risk factors, the level of activity of the cells in the lesion
and the balance between the production and destruction of enzymes, cytokines and
mediators in the environment cause early lesions to progress to the advanced stages of

atherosclerosis and the emergence of various lesion types (21).

2.1.1.2. Coronary Artery Disease Risk Factor

Many factors cause coronary artery disease. These factors are divided into two

groups, modifiable and non-modifiable.

2.1.1.2.A. Irreplaceable Risk Factors

Age: Age is among the risk factors that cannot be changed in coronary artery disease
as in every disease. The atherosclerotic structure in the vessels increases over time with
age. It usually becomes more evident at the age of 65 and after. Most heart attacks occur
after the age of 65 (22).

Gender: Gender-related differences have been consistently reported in individuals
with coronary artery disease. The average age of women with coronary artery disease
is 67-70 years, which is about 10 years older than the average age of men (23). Since
estrogen may be a protective factor in the menopausal period in women, it is thought to
protect from atherosclerosis during the period until menopause (24). After menopause,
LDL increases in women and HDL levels stop.

Family History: Over the years, epidemiologists have recognized that genetic risk
in coronary artery disease is responsible for 40% to 60% of predisposition to this

disease (25).

2.1.1.2.B. Replaceable Risk Factors

Smoking: Smoking increases the risk of coronary artery disease by 2-4 times and

the risk of death due to CAD by approximately 70%, regardless of gender and age (26).
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Smoking is an important factor in early coronary atherosclerosis and accelerates
atherosclerosis by increasing LDL oxidation and damaging coronary endothelial
vasodilation (27).

Obesity: Over the past two decades, obesity has become a worldwide epidemic with
a negative impact on both children and adults. Obesity has been associated with the
development of CVD, including atherosclerosis and symptomatic CAD (28). Body
mass index (BMI) is a common index used to determine obesity and overweight. Those
whose BMI is greater than 30 are classified as obese. An increase in BMI in men under
65 years of age increases CVD mortality (29).

Hypertension: Hypertension is one of the most important risk factors globally (30).
Hypertension is defined as blood pressure in the systemic arteries with a diastolic
pressure above 90 mm/Hg and systolic pressure above 140 mm/Hg (31). Diastolic blood
pressure is the strongest predictor of coronary artery disease in young and middle-aged
people. The pathophysiology of high blood pressure, a risk factor for CAD, is complex,
and the effect of blood pressure on the development of atherosclerotic plaque and the
relationship between arterial stiffness and coronary perfusion are known. (32)

Physical Activity: Tt has been defined as physical inactivity, which is another
important risk factor for the development of coronary artery disease. The definition of
physical inactivity is determined as doing less than 150 minutes of activity in a week.
(33). Diinyada her y1l yaklasik 1,9 milyon 6liimiin fiziksel hareketsizlige bagli meydana
geldigi tahmin edilmektedir (34). According to the American Heart Association,
physical inactivity is among the preventable causes of many diseases. It has been
reported that individuals with a high level of physical activity over the age of 40 have
a lower risk of CVD compared to their peers (35). Individuals who are physically active
and whose weekly calorie consumption is at least 1000 to 2000 have a low risk of
developing coronary artery disease. International guidelines recommend that older
adults engage in at least 2 and a half hours of moderate-intensity physical activity per
week. However, almost 30% of the world's population does not meet this criterion (36).

Diabetes Mellitus: A disease of metabolism of carbohydrates, lipids and proteins,
defined by the high level of hunger and satiety in plasma cells (37). Diabetes poses a
major risk factor for developing cardiovascular disease, resulting in it being the most

common cause of death in people with diabetes (38).



2.1.1.3.Surgical Methods for Coronary Artery Disease (Coronary Artery Bypass
Graft Surgery)

CAD is one of the most common surgeries that require surgery for CVD.
Coronary artery bypass grafting (CABG) is a procedure in which autologous arteries or
veins are used as grafts by bypassing the partially or completely blocked coronary
arteries by atherosclerotic material and aiming to restore blood flow (39). CABG is one
of the effective surgeries in the treatment of CAD (40, 41).

A preoperative coronary angiogram is examined to determine whether the
CABG procedure is suitable for the patient's coronary anatomy. Coronary arteries with
clinically significant stenosis are considered potentially suitable for grafting. The most
used bypass channels from CABG are the left internal thoracic artery and the large

saphenous vein (42).

Coronary Artery Bypass Graft Surgery Indications: CABG provides permanent relief
from chest pain, but the primary goal is to improve the survival of patients with
coronary artery disease (39). Correct and appropriate patient selection for CABG is an
important criterion for obtaining good results in surgery. The main factors to consider
in determining whether CABG is indicated are as follows (43):

- The presence or absence of left ventricular systolic dysfunction,

- Stenosis of more than 50% of the left main coronary arteries,

- 70% or more stenosis in other vessels,

- Dysfunction of the left ventricle in addition to blockage in more than one

coronary artery,

- Severe stenosis of the 3 main coronary arteries,

- Severe ventricular arrhythmias,

- Percutaneous coronary intervention failure or complication,

- History of CABG surgery,

- Asymptomatic / Mild Angina,

- Stable Angina,

- Angina does not respond to medical treatment.

Coronary Artery Bypass Graft Surgery Contraindications (44)



- Absence of signs of angina and ischemia,

- Coronary arteries are not suitable for graft anastomosis,

- Although there is a poor left ventricular function, only heart failure
symptoms and signs are seen (left ventricular ejection fraction below 20-
30%),

- Patients not accepting surgery.

2.1.2. Coronary Valve Disease

In recent years, significant advances have been made in understanding the
natural structure, function, and biology of heart valves, the pathobiology of heart valve
disease, and the clinical management. Clinical outcomes depend on the rate and degree

of development of valve dysfunction and the quality of compensatory mechanisms (45).

Heart valve diseases include.

- Aortic valve stenosis

- Aortic valve failure

- Mitral valve stenosis

- Mitral valve insufficiency
- Mitral valve prolapsus

2.1.2.1. Coronary Valvular Disease Pathogenesis

The heart's valves are involved in keeping blood flowing in one direction from
the heart to the lungs and other parts of the body. Valves must maintain their structure
while opening and closing more than 3 billion times in a person's lifetime (46). Both
types of valves control the atrioventricular valves (mitral valve and tricuspid valve) and
seminal valves (aortic valve and pulmonary valve) that control the unidirectional flow
of blood from the heart. During systole, with the contraction of the ventricles, blood is
expelled from the semilunar valves of the pulmonary and aorta, while the closure of the
tricuspid and mitral atrioventricular valves prevents the backflow of blood into the
atrium. Similarly, during diastole, blood flows through the tricuspid and mitral valves
as the ventricles fill, while closed semilunar valves prevent blood from returning to the

heart (47). Valvular disease is characterized by stenosis and, therefore, obstruction of



further flow or insufficiency. Factors such as infection, trauma, ischemic diseases,
genetics, degeneration, and rheumatic diseases can cause congenital or postpartum
diseases in the heart valves (48). Degenerative valve disease or Calcific aortic valve
disease is the most common cause of aortic stenosis in adults (49). Aortic stenosis and

mitral regurgitation are the 2 most common valve lesions (50).

2.1.2.2 Coronary Valvular Disease Surgery

Isolated or combined with CABG surgery, aortic valve surgery is the most
preferred intervention and accounts for 67% of all valve surgery procedures. The main
purpose of heart valve surgery is to repair or replace the valve that has lost its function
before irreversible damage to the myocardium occurs and serious symptoms occur in
the patient. In this way, it is aimed to reduce the symptoms and complaints of the patient

and return to daily living activities and prolong the life span (51).

2.1.2.2.A. Valve Repair

For a successful valve repair, it is important to know and evaluate the
problematic mechanism. The type of valve repair varies according to the function of

the valve and its cause.

2.12.2.B. Heart Valve Replacement

In cases where heart valve repair cannot be performed, it is the replacement of
damaged valves and structures in stenosis, insufficiency or combined problems and
artificial or biological valve replacement. Cerrahi girisim genel anestezi altinda yapilir.

Cardiopulmonary bypass is used during surgery (52).

Coronary valve surgical indications: The indications American college of
cardiology/American heart association task force on clinical practice guidelines for
valve replacement are as follows (53):

- Symptomatic patients with severe high gradients,

- Asymptomatic patients with severe disease and left ventricular ejection

fraction of less than 50%,
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- Itapplies to low-risk asymptomatic patients with very severe aortic stenosis.

2.1.3. Complications After Open Heart Surgery

Open heart surgery (OHS) is an operation that adversely affects many systems

in the body and then carries the risk of developing serious complications.

2.1.3.1. Cardiovascular Complications

Cardiovascular surgeries, besides being lifesaving, are procedures that cause
complex and various complications. In general, individuals with cardiovascular disease
are elderly and patients with multiple comorbidities. Therefore, they are sensitive to the
side effects of surgery (54).

- Although the prevalence of postoperative brain damage is high, the

incidence of stroke is 10%.

- Bleeding, arrhythmia, recurrent heart attack,

- Damage to the nervous system during surgery

- Infection of the sternum incision,

- Kidney problems.

2.1.3.2. Pulmonary Complications

Pulmonary complications are an inevitable complication of cardiac surgery. It
is known that patients who have undergone heart surgery have problems in their
respiratory function after surgery. Pulmonary complications seen in 20% of patients
undergoing cardiothoracic and upper abdominal surgery are a major cause of mortality

and morbidity in the postoperative period.

Complications are as follows (55).
- Decreased lung expansion degree,
- Disruption of lung oxygenation
- Lung damage,

- Reduction in surfactant production,
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- Decreased respiratory pattern due to pain and fear as a result of sternum
incision and the development of atelectasis,

- Pleural effusion,

- Pneumonia,

- Prolongation of mechanical ventilation time,

- pulmonary edema, cardiogenic pulmonary edema, pulmonary embolism,
phrenic nerve damage,

- Pneumothorax as a result of venous catheterization,

- Sternal wound infection,

- Phrenic nerve damage that occurs during the removal of the internal
mammary artery for graft use.

- Lack of function of the diaphragm.

2.1.4. Cardiopulmonary Bypass

It is used in cardiac procedures such as a heart-lung machine or
cardiopulmonary bypass (CPB), CABG, cardiac valve replacements, and septal defect
repairs. (56).

The Heart-lung Machine performs the task of the heart and lungs by sending
carbon dioxide-free and oxygen-enriched blood to other organs of the body. The system
in which a motionless environment is provided by stopping the heart and lung during
surgery is called CPB. Heart surgeries performed using this method are called OHS
(57).

CPB can cause some changes in the body due to its mechanical components and
interactions with blood. Most organs are affected by the mechanism of CPB, due to the
constant flow rate between blood and artificial substances, hypthermia, contact, and
anticoagulation. Complications can occur immediately after surgery, in the intensive
care unit, or later. Despite technological advances, prolonged CPB increases the risk
and complications. The most important complications of CPB are; low cardiac output,
bleeding arrhythmias, renal failure, respiratory failure, and neurological or

neuropsychiatric changes in fluid and electrolyte imbalance (58).
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2.2. CARDIAC REHABILITATION

2.2.1. Definition and Purpose of Cardiac Rehabilitation

The World Health Organization defines CR as "the sum of the activities required
to positively influence the underlying cause of the disease and provide the best possible
physical, mental, and social conditions for patients to do through their own efforts "
(59). In CR, the characteristics of each main component of rehabilitation are in
accordance with current national guidelines and it is essential that the rehabilitation
program is updated in accordance with the patient (60).

In the early 20th century, people with cardiovascular disease were advised to
minimize physical activity after the operation, but later it was seen that this method
affected the functional capacity of the patient, increased the length of hospital stay, and
serious complications developed. As research on the harmful effects of long-term
immobilization has increased, it has been found that early ambulation alleviates them
(62).

CR programs are an important part of the standards of care in modern
cardiology. CR has been shown to have a comprehensive effect on the patient's clinical
outcomes, risk factors, psychological, nutritional, social factors and behavioral (63).

In addition to the post-operative administration of CR, there are components
based on early detection of the disease process and implementation of interventions to

prevent progressive prognosis.

Clinical studies have proven that CR can slow, stabilize and even moderately
reverse the progression of atherosclerosis and reduce CVD (64, 65). The aim of CR is
to control cardiovascular risk factors in cardiac diseases, develop and maintain
functional capacity, increase the quality of life of the person, and reduce morbidity and
mortality. The realization of all these goals is done according to the short and long-term
goals planned in the rehabilitation program. In the short term, it is aimed for the patient
to regain both psychosocial and functional daily life activities. In the long term, it aims
to create desired daily life changes and sustain this throughout life and increase the

quality of life (66).
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2.2.2. Cardiac Rehabilitation Indication And Contraindication

Generally accepted indications for CR include:(67,68):
- Acute myocardial infarction,
- Stable angina pectoris,
- CABG surgery,
- Heart valve repair or replacement,
- Percutaneous transluminal coronary angioplasty,
- Heart transplant or heart-lung transplant,
- Coronary angioplasty or coronary stenting,
- Stable chronic systolic heart failure,
- Peripheral artery disease,
- Implantation of pacemakers or defibrillators,

- Dilated cardiomyopathy.

Generally accepted contraindications for CR include (69):
- Decompensated heart failure,
- Uncontrollable atrial or ventricular arrhythmia,
- Unstable patients, including those with unstable angina and severe
pulmonary hypertension,
- Fever or acute systemic diseases,
- Tromboflebit,
- Acute pericarditis/endomyocarditis, other acute infections,
- Severe aortic stenosis,
- Critical obstructions of the left ventricular outflow tract,
- Severe obstructive cardiomyopathies,
- Patients who cannot be rehabilitated for physical, emotional or mental

reasons.
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2.2.3. Physiotherapy Evaluations Before and After Open Heart Surgery

In CR, evaluating the functional, physiological and physical capacity of the
person, interpreting the findings of the person and preparing the appropriate treatment
program for the patient is an important step of rehabilitation.

Before physiotherapy evaluations, the patient's file should be carefully
examined and if there is a contraindicated condition, the evaluation should not be made

until the patient's medical condition is stable (70).

Anamnez: It is the most important stage of the evaluation step. In this section,
information about the patient's medical history, risk factors, family history, past
treatments, results, drug history, comorbidity situations signs and symptoms are
obtained.
The typical symptoms seen in heart disease are as follows.

- Chest pain

- Stick Finger, Reynaud Phenomenon

- Dizziness

- Shortness of breath (Dyspnea)

- Cyanosis

- Intermittent claudication

- Numbness and pain in the extremities

- Insomnia

- Oedema

- Hemoptysis

Assessment of Body Composition: BMI is one of the measurements used to determine

overweight and obesity.

Evaluation of Vital Signs:
- Heart rate
- Blood pressure
- Respiratory frequency

- Saturation
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Evaluation of Breathing: Pulmonary complications after cardiac surgery significantly
affect the level of morbidity and mortality. In addition to the effects of anesthesia and
intraoperative events, postoperative pain, postoperative activity restrictions and
physical disorders may exacerbate pulmonary impairment (71). Therefore, the patient's
respiratory system should be evaluated comprehensively before and after surgery. The
pulmonary function test is often considered the basis of diagnosis in many categories
of pulmonary disease. The person's respiratory type (thoracic abdominal,
thoracoabdominal respiration or pursed lip respiration), depth, frequency, dyspnea,
chest expansion, respiratory functions, evaluation of respiratory muscle strength and
oxygen saturation should be determined and measured. Respiratory functions are
evaluated with a spirometer according to The American Thoracic Society and European

Respiratory Society criteria (72).

Functional Class and Functional Capacity Assessment: International guidelines have
identified patients as an important component of estimating their risk of major
postoperative morbidity and mortality, as the assessment of preoperative

cardiopulmonary fitness or functional capacity (73).

2.2.4. Cardiac Rehabilitation Phases

CR classically consists of three stages.
Phase I: Refers to inpatient rehabilitation during hospitalization. 5-10 days.
Phase II: Early period after discharge. It refers to physical activity and patient education
monitored by the outpatient, under the supervision of a doctor. Patient continues the
exercise program that is constantly followed. It is 2-12 weeks.
Phase III: Patient education is continued and accurate information is provided about the
person's disease. It is 3-9 months.
Phase I'V: It is the preventive stage. It is the period when positive changes are continued,

lifestyle should be changed and maintained for a lifetime (74).
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2.2.4.1. Phase 1 Cardiac Rehabilitation and Purpose

Physical ability level consists of two main components: musculoskeletal and
cardiopulmonary system. Physical activity includes body composition, cardio-
respiratory ability, muscle strength and flexibility. The level of physical activity,
especially after bed rest, significantly reduces cardiovascular tolerance and increases
physical weakness. Maintaining and improving pulmonary capacities and muscle
strength in patients after cardiac surgery form the foundations of early-stage phase 1
rehabilitation (6).

It is known that CR is indicated for patients with acute MI, chronic stable
angina, heart valve repair or replacement, CABG surgery, chronic heart failure, and
patients who have had a heart transplant. The patient to be treated is expected to be
stable in terms of vital signs, electrocardiography and hemodynamics after cardiac
surgery. This period varies between 24-48 hours (7).

Phase I rehabilitation program, which is one of the most used protocols in
general, is considered as the most important phase of rehabilitation. As a result of the
placement of median sternotomy and thoracic drainage tubes, these patients have a
reduction of up to 30% in their pulmonary volume and capacity. Therefore, the
inclusion of a well-defined program of breathing exercises for postoperative cardiac
surgery patients is important in the phase I rehabilitation program. Phase 1 CR covers
the period starting from the coronary intensive care unit until the patient's discharge
from the hospital after the patient's condition stabilizes. Under normal conditions, this

process takes about 2 weeks (6,7).

The purpose of Phase 1 CR can be listed as follows;
- To ensure the mobilization of the patient at the earliest time and thus reduce
the duration of intensive care and hospital stay.
- To teach the process of adapting to a healthy lifestyle by providing patient
and family education.
- Facilitating and accelerating the patient's adaptation to the acute event and

the hospital environment.
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- To adjust the physical activity plan suitable for the patient by considering
the patient's heart rate and blood rate parameters and the duration, intensity
and frequency of the exercise.

- Supporting the patient in a bio-psycho-social sense.

- Reduce the risk of thrombus.

- Maintaining existing muscle tone.

- Reduce orthostatic hypertension.

- Provide range of motion.

- -Improve respiratory function.

- -Preventing atelectasis and pneumonia (75).

2.2.4.1.1. Phase 1 Cardiac Rehabilitation Applications

Phase 1 CR consists of patient education, positioning, mobilization/early
mobilization, breathing exercises, bronchial hygiene techniques, and respiratory muscle

training.

2.2.4.1.1.A. Patient Education

An important component of the CR program is patient education. By increasing
the patient's knowledge and compliance with rehabilitation, patient education reduces
anxiety and facilitates physical recovery. Patients recovering from a sudden cardiac
event should learn to live with a chronic illness and should be conscious. Even patients
who do not have CHD but are in CR due to another cardiovascular disease need long-
term rehabilitation as part of their lives. It is the responsibility of the CR team to provide
patients and their families with therapy and education that will prepare them to cope
with a new lifestyle should be explained why physiotherapy is needed, how it will feel
and how long it will be applied, and patients who will be operated with median
sternotomy should be taught how to protect the operation incision area (76).

Patients who cannot learn to live within the therapy program may return to their
pre-ill lifestyles, face the risks of pre-illness lifestyles, and face the risk of premature
death. Patient education for a healthier lifestyle is essential at every stage of cardiac

rehabilitation. (77).
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2.2.4.1.1.B. Positioning

This stage is very important as it is the first contact with the patient. For patients
who are not in stable condition, positioning may sometimes be the only treatment.
Positioning improves ventilation-perfusion compliance and increases oxygenation. In
patients with unilateral lung involvement presenting with acute respiratory failure, an
increase in oxygenation has been shown when the healthy lung is positioned to the
bottom (78).

For hemodynamic measurement after cardiac surgery, patients are given a 0°
straight position on their back. In critically ill patients, undesirable effects such as
inability to tolerate a straight position on the back, impaired breathing and increased
pain occur. Raising the bedside is known to have a therapeutic effect, especially on
respiratory function (79,80). Functional residual capacity is highest during standing
upright, second in a sitting position and lowest in a supine position. However, the side-
lying position cannot be used in the phase I CR period due to thoracotomy in patients
undergoing cardiac surgery. The patient should be warned not to move their arms above
90 degrees due to sternum incision during bed rest and not to move their trunks with
support from their hands and arms.

The placement of lung segments in gravity-assisted positions facilitates the
excretion of secretions. Thus, it prevents airway closure and prevents the accumulation
of secretions. Proper positioning prevents contracture, produces significant changes in
vital signs, and can reduce the development of spasticity. A change of position every 2
hours resulted in a significant reduction in mechanical ventilation time, intensive care
unit length of stay and incidence of pneumonia. An upright position on the back at 45
degrees allows for comfortable and optimal breathing. The elevated lying position
improves lung volumes, reduces breathing work, and reduces the frequency of

ventilator-related pneumonia in patients in the weaning process (81,82).

2.2.4.1.1.C. Mobilization / Early Mobilization

The rehabilitation process begins after the patient is informed about the purpose
of rehabilitation. The first goal is to start the rehabilitation protocol as soon as possible.
Due to the disadvantages and harmful effects of immobility and rest in cardiac surgery
patients, early mobilization and early ambulation should be gradually taught and

encouraged as early as possible. It prevents cardiovascular, respiratory, metabolic,
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musculoskeletal, genitourinary, gastrointestinal, neurological and psychological
complications caused by long-term immobilization and helps patients to return to their
daily life activities in a short time and become self-sufficient (83).

At this stage, the mobilization content should be arranged such as in-bed
exercises (active-passive range of motion exercise), bedside sitting and short-distance
walking (84). The rehabilitation program that starts at the moment the patient is taken
to the service is planned in the phase 1 rehabilitation program of passive, active and
active-assistive exercise, eating, toilet needs, short distance walking, stair climbing in
the supine position, sitting position and standing.

The program, which lasts 5-10 minutes at the beginning of the rehabilitation
program, is increased to 20-30 minutes at the end of phase I. In the intensive care phase,
the range of motion exercises, which are started with approximately 10 repetitions on
the day of the operation, is increased as the service phase is started. Before starting
rehabilitation, the patient's pulse, blood pressure, respiratory frequency, saturation,
muscle and joint limitations, dizziness, general appearance and symptoms are
evaluated. Before and after each exercise phase, heart rate and blood pressure are
recorded.

Cardiac surgery physiotherapy applications are as follows (74,84,55):

Rehabilitation Applications in Supine Position:

- Toe flexion and extension.

- Active ankle dorsiflexion and plantar flexion.

- Active ankle eversion and inversion.

- Knee-hip flexion-extension, shifting the foot over the sheet.
- Hip abduction and adduction.

Rehabilitation Applications in Sitting Position:

The patient should be sitting in a chair at a height that can bring the knee to 90°
flexion relative to the hips and floor.

- Toe flexion and extension.

- Khnee flexion and extension.

- Hip flexion. One leg is up and down alternately with the other leg.

- Neck flexion and extension movements.

Rehabilitation Applications in Standing Position:

20



If tolerated, 5 minutes of standing and walking in place are given from the post-op day
1. After the post-op day 1, the walking time in the corridor is gradually increased.

- Neck flexion and extension movements.

- Shoulder circumduction.

- Lateral trunk rotations.

- Active dorsiflexion and plantar flexion in the ankle.

2.2.4.1.1.D. Breathing Exercises and Intensive Spirometer

Under general anesthesia after surgery, the tracheobronchial cilial activity of the
patient decreases. Inconclusion depression of the central nervous system in the
respiratory center, a superficial breathing pattern occurs. Intubation, on the other hand,
increases secretion production by stimulating the mucous membrane and leads to
secretion accumulation. Inconclusion sternotomy and the placement of thoracic and
mediastinal drainage tubes, many patients experience a decrease in pulmonary volume
and capacity (86). Another important component that restricts breathing is incision
pain. Incision pain causes superficial breathing. Thus, lung expansion is restricted and
a good secretion excretion cannot be performed as a result.

Breathing exercises increase ventilation, oxygenation, inspiratory capacity, tidal
volume, mobility of the thoracic cage and the effectiveness of the coughing reflex,
facilitate the excretion of secretions in the bronchial airways, improve gas exchange
and reduce hyperinflation. As a result of all this, respiratory function improves, exercise
tolerance and quality of life increases (76).

After cardiac surgery, various respiratory physiotherapy is required to increase
the breathing volume of the person, provide good oxygenation to the body and to reduce
respiratory complications. Cardiopulmonary rehabilitation programs aim to support the
healing process after cardiac surgery and reduce the negative impact of surgery (87,88).
After cardiac surgery, extubated, spontaneous breathing and cooperative patients can
start breathing immediately within the scope of the phase I CR program (89).
Breathing exercises; consist of pursed-lip breathing, maximum inspiratory hold
breathing, diaphragmatic, segmental, low-frequency and glossopharyngeal breathing

techniques.
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Another breathing exercise technique, the intensive spirometer, is based on
maintaining maximum inspiration, is designed to suspiration natural sighing and
provides visual feedback and aims to increase lung expansion. During the application
of the intense spirometer, at least 30 seconds should be rested between maneuvers, as
alkalosis due to hyperventilation may develop. It should be done a minimum of 5-10
times every hour that the patient does not sleep. It is used to prevent or reduce atelectasis
after surgery and to improve airway hygiene (90).

Deep breathing exercises and the use of intensive spirometers are methods that
increase lung expansion with a challenging vital capacity above 20 mL/kg. The main
purpose is to increase intra-alveolar pressure or to increase lung volume by reducing

pulmonary pressure by improving transpulmonary pressure capacity (91).

The pulmonary rehabilitation program is as follows (92);

- If the patient has secretion in the early period, deep and regional breathing
exercises are given for secretion mobilization.

- To perform diaphragmatic breathing, the patient is instructed to take a slow,
deep breath through the nose, work on rhythmically inflating the abdomen,
expel air through half-open lips, and see how the abdomen descends. The
patient will be encouraged to continue to practice this protocol for 6 to 10
diaphragmatic breaths several times a day.

- Pursed-lip breathing is a breathing exercise that aims to evacuate the air in
4-6 seconds by pursing the lips while taking deep breaths through the nose
and exhaling deeply through the mouth.

- Intensive spirometry is planned as 10 repetitions every hour that the patient
is awake, starting from post-op day 1.

- Mobilization exercises including thoracic extension and neck and shoulder

rotations should be trained.

2.2.4.1.1.E. Bronchial Hygiene Techniques

Mucociliary activity and cough are important components in cleaning the
airways of the person. Viscous secretion, presence of tracheostomy tube,
neuromuscular disorders, pain, immobility and inadequate humidification after cardiac

surgery impair mucociliary activity and lead to secretion accumulation. The goal here
22



is to reduce secretions that block the airway and prevent respiratory infections. As a
result, the collapsed regions of the lung expand again, increasing gas exchange and
reducing the inflammatory response (93).

It is applied in people who have secretion with bronchial hygiene techniques
and who have insufficient coughing ability. The most preferred methods in bronchial
hygiene techniques are positioning, cough, postural drainage methods, and manual
techniques (percussion, shaking and vibration). Respiratory techniques (prediction of

positive airway pressure, and autogenic drainage.

Postural drainage: This technique is a positioning method that uses gravity to facilitate
the progression of secretion from the periphery to the central airways. In this technique,

secretion is removed by cough and forced expiration (94).

Manual techniques: It is a technique that which the physiotherapist uses her hands and
involves applying certain forces in this way. Commonly used techniques are manual
techniques such as percussion, shaking, and vibration.

- Percussion is applied in the inspiration and expiration phase by the
physiotherapist by turning his hand into a dome; the transmission of energy
waves through the chest wall ensures the movement of the secretion.

- Vibration and shaking are lighter treatments than percussion and are performed

only during the expiratory phase of respiration (95).

Respiratory techniques: Active breathing techniques cycle consists of many different
breathing cycles. These are breath control, forced exhalation technique, thoracic
expansion exercises.

- Breath Control consists of breathing at tidal volume using a model in which the
patient uses the diaphragm at respiratory frequency and volume.

- Thoracic expansion exercises consist of three or four repetitions of breathing
along with a slow, deep inhalation through the nose. A pause of about 3 seconds
at the end of inspiration followed by a passive exhalation.

- The forced exhalation technique is one or two challenging expirations and a

tidal volume breathing action called "Huff". This exercise is most effective
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when the length of the Huff and the force of contraction of the expiratory

muscles are maximal and minimize the collapse of the airways (96,97).

2.2.4.1.2.F. Respiratory Muscle Training

The decreased force in the respiratory muscles is due to many reasons, such as
the patient's stay in the intensive care unit and surgical applications. The main clinical
problem in the intensive care unit in patients with respiratory muscle weakness is
prolonged weaning time (inability to leave mechanical ventilation). Adherence to
mechanical ventilation for more than 24 hours after surgery initiates diaphragmatic
atrophy. For this reason, respiratory muscle training aims to increase functional
capacity and respiratory muscle strength in adult patients undergoing cardiovascular
surgery (98).

Physiotherapists aim to improve the function of the respiratory muscles by
providing the patient with in-practice muscle training. Inspiratory muscle training has
been shown to improve respiratory muscle function and may help reduce dyspnea
during exercise (95). Respiratory muscle training responds to stimuli just like skeletal
muscles. Numerous studies have shown that phase I cardiac rehabilitation practices
include the benefits of inspiratory muscle training in post-surgical patients, increased
respiratory function, shortened hospital stay, improved quality of life, and exercise

capacity (99).

2.2.4.2. Phase 2 Cardiac Rehabilitation and Purpose

Phase II cardiac surgery program refers to programs aim to improve the
functional capacity of the patient after cardiac surgery and prevent future cardiac
diseases. It covers approximately 2-12 weeks after discharge. Patients are under close

follow-up at this stage (100).

2.2.4.2.1. Phase 2 Cardiac Rehabilitation Applications

It is the period in which intensive aerobic exercise training takes place in order
to increase cardiovascular endurance. Programs that are often designed to meet

individual needs combine appropriate training and exercise.
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3. MATERIALS AND METHODS

3.1.Subject

Our master's thesis titled " examination of patients undergoing OHS in terms of
quality of life, functional capacity and grip forces in the pre- and post-operative
periods’” was conducted at Istanbul University Department of Cardiovascular Surgery
between October 2021 and June 2022. The study consisted of patients between the ages
of 40 and 70 who had undergone OHS. We evaluated our patients in three periods:
preop, postop discharge (7-10. day) and follow up at the 3rd week. Our study was
conducted in accordance with the Declaration of Helsinki. All volunteers who
participated in the study were informed verbally and in writing and their Informed
Consent Form was given and their written consent was obtained (Appendix-1). The
study was accepted by Yeditepe University Non-Interventional Clinical Research
Ethics Committee on the date of 15.03.2022 with the application number 202202150
(Appendix- 2).

3.1.1. Power Analysis and Sample Size

The G power program was used to determine the required number of
participants. The first assessment means of the challenging vital capacity value (101)
in the study (101), which was referenced to evaluate the two-way hypothesis with 95%
power and 0.05 Type-I error, was 90.1, the standard deviation was 17.2; the second
evaluation means was 77.6 standard deviation 16. According to these statistical data,
the number of patients required for the study was found to be 26. Considering the
possibility of patients dropping out of the study, it was decided to include 31 patients
by adding 5 more patients, which is 20% of the number of 26 patients.

3.1.2. Inclusion Criteria

- Undergoing OHS,

- Not being mentally retarded,

- Age between 40-70 years,

- To be hemodynamically stable,

- No walk disability,
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- Not having an advanced visual defect,

- Patients who agreed to participate in the study.

3.1.3. Exclusion Criteria

- Aortic dissection and aneurysm diagnoses,

- Patients at high risk (those with ejection fraction below 35%),

- The presence of neurological, pulmonary and musculoskeletal diseases that
restrict participation in exercise training,

- Patients who cannot be operated verbally and/or audibly,

- Patients who do not have psychological and/or perceptual cooperation.

3.1.4.Number of Participants

According to the study inclusion criteria, 31 patients were evaluated. During the
study, 2 patients died, 2 patients did not continue to work in the late period, and 1 patient
was excluded from the study because they returned to intensive care. As a result, a total

of 26 patients were evaluated.
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People between the ages of 40-70 who have
had open surgery. (n=31)

-Ex(n=2)
-Patient returning to intensive care
unit (n=1)
- Those who did not participete in
the late measurements of the study
(n=2)

Number of patients enrolled in
the study (n=26)

Evulation of;

- Preop

- Postop discharge
- Follow-up 3. week

-SF-36

-VAS

-Pulmonary Function Test

-Functional Capacity Assesment
1-Timed Get Up and Go Test (TUG)

2- 30 Second Chair Stand Test (30s- CTS)
-Evaluation of Hand Grip Strength

Figure 3. 1. Flow chart of the study
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3.2. EVALUATION METHODS
3.2.1. Evaluation Protocol

The patients to be included in the study were evaluated in the pre-surgery, post-
surgical discharge stage and the first polyclinic control after discharge (approximately
3 weeks after discharge). The study was explained to the patients who were recruited
according to the inclusion criteria. Short Form (SF-36), Pain assessment (VAS),
Pulmonary function test, functional capacity tests (timed get up and go test, 30 seconds
stand and sit test) and handgrip strength assessment tests were applied to the subjects,
whose validity and reliability have been proven in the literature.

The evaluations we planned in the preop period were applied to the patients.
The patients were taken to the phase 1 cardiopulmonary rehabilitation program,
including intensive care and service, until the post-op discharge day, and appropriate
training was given, and the patient was re-evaluated at the discharge stage. Until the
follow up 3™ week evaluation, the patients were called by phone to see if they applied
the rehabilitation protocols that were trained. The patients were re-evaluated on the

follow up 3™ week discharge from the service clinic.

3.2.2. Evaluation of Demographic and Clinical Information

The information of the people to be taken to the study with the Demographic
Information Form was collected with the form (Appendix-3). The content of the form
includes age, height (cm), gender, weight (kg), BMI, surgical applications, clinical
diagnosis, treatment applications, drug history, duration of participation in the
rehabilitation program, duration of stay in the intensive care unit, type of surgery
(coronary artery bypass grafting, valve operation and other cardiac surgeries),
intubation time, chest circumference measurement, respiratory type assessment, habits

(smoking, alcohol, exercise), education status.

3.2.3. Comorbidity Assessment

It is an evaluation consisting of 19 comorbidity scores. Patients with a higher

risk of death from comorbid disease in the comorbidity disease score may be
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randomized separately from patients at lower risk. The disease score was developed to
evaluate the effect of the number and severity of comorbidities on short and long-term

morbidity and mortality by giving points for each disease (102) (Appendix-4).

3.2.4. Quality of Life Assessment (SF-36)

SF-36 is a test consisting of 36 items that must be filled in by the patient himself
in order to obtain information about the person's health status with the evaluation.
Physical function consists of 8 parameters: body pain, limitation due to physical
problems, emotional well-being, limitation due to emotional problems, energy/fatigue,
social function, and general health perception. Each question item has numbers next to
the checkboxes. The measurement is provided by changing the number of the option
marked by the patient according to a certain trajectory. The validity and reliability of
the SF-36 Quality of Life Scale, which is easy to evaluate and interpret, are satisfactory.
(103) (Appendix-5).

3.2.5.Pain Assessment (VAS)

The visual analog scale (VAS) is used to convert some values that cannot be
measured numerically into numerical form. In a scoring system that will be evaluated
over 10 points, the patient is asked to say a number for his/her own condition as 0 - no
pain, 10 - unbearable pain. Pain conditions at night, activity and rest were evaluated

separately (104) (Appendix-6).

3.2.6. Pulmonary Function Tests

The Pulmonary Function Test (PFT) is a group of tests that measures how well
a person's lungs are working. This includes how well people can breathe and how
effectively their lungs can oxygenate the rest of your body. PFT is performed with
spirometer device. Spirometer is an instrument that can measure the changes in flow
or volume during inhalation or exhalation as a derivative of time. Spirometer: It is
routinely used in preoperative evaluations in the diagnosis of obstructive and
restrictive pulmonary diseases, to determine the severity of the disease and its

response to treatment.

29



In our study, respiratory functions were evaluated with Medical International

Research Spirodoc® Spiro device, which was checked for quality (Figure 1).
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Figure 3. 2. Medical International Research Spirodoc® Spiro

Patients were evaluated according to guidelines for the American Thoracic

Society and the European Respiratory Society in their work on lung function tests.

Patients were informed about the procedure before the test.

Evaluation Procedure:

Sitting position was preferred to prevent falls due to syncope and to be safe.
A chair was chosen that is comfortable, upright and has arms on which the
patient can lean his back.

A clip was used to prevent the participant from breathing through his nose
during the test.

The filtered spirometer, which is disposable for each patient, takes the
mouthpiece between the lips and holds it tightly.

The participant was asked to take the mouthpiece between the lips and teeth
and hold it tightly without allowing air leakage.

The participant was asked to breathe in and out 3 times at his own breathing
rate, followed by a difficult expiratory maneuver after an inspiration. After
at least 6-15 seconds of giving the person the air, they were asked to take a

deep breath again and the test was terminated. (Figure 2)
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Figure 3.3. Spirometer Measurement Moment

The highest score was noted after the test was repeated 3 times. The test was
terminated in cases such as inability to grasp the lips completely and leakage of air
around them, not fast and strong expiration, speaking, coughing and sneezing during
the test. Between the 3 repetitions of the test, the participants were given 5 minutes to
rest. Not tested more than 5 times (105) (Appendix-7).

In spirometric measurements, it is determined whether the disorder is an
obstructive, restrictive, or mixed type. The most commonly used parameters for PFT
evaluation are force vital capacity (FVC), forced expiratory volume (FEV1) in the first
second, Tiffeneau ratio FEV1/FVC forced expiratory flow between 25% and 75% of
vital capacity (FEF2s.75), peak expiratory flow (PEF).

e  FVC (force vital capacity): It is the volume of air that comes out with a forceful
and forceful expiration after a deep and rapid inspiration. A healthy person can
exhale 80% of their lung volume in 6 seconds or less. In people with severe
obstruction, the exhalation time can be up to 20 seconds. The most important
indicator of restriction is the decrease in vital capacity. Diseases such as
pneumothorax, asthma, sarcoidosis, idiopathic pulmonary fibrosis, cystic

fibrosis, and thorax deformities reduce vital capacity (106).
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FEV (forced expiratory volume first second): FEV1 is the volume of air exhaled
in the first second of forced expiration. In healthy people, approximately 70-
80% of the lung capacity can be removed in the first second of the expiry, while

this rate decreases in obstructive pulmonary diseases.

FEVI/FVC (Tiffeneau ratio): Although it is used to distinguish between
obstruction and restrictive diseases, it is a parameter used to detect the presence
of that construction. In a healthy individual, its normal value is 70—-80%, but
with age, the rate decreases due to the fact that FEV1 decreases faster than FVC.
As the severity of the obstruction increases, the expiratory time may be

extended, and the FVC maneuver may take 15-20 seconds.

FEF>s5.75 (Force expiratory current between 25% and 75% of vital capacity): 1t
is the average current velocity at 50% of FVC. It gives information about
obstruction in medium and small diameter bronchi. It begins to decrease in the
early stages of obstructive disease. FEF25.75 helps to show airway obstruction in
a period when FEV1/FVC ratio is at a limit. As the degree of restrictive diseases

increases, indirect decreases in FEF25.75 can be observed.

PEF (Peak Expiratory Flow): Measured with maximum exhalation maneuver
following maximum inspiration. It gives information about obstructions in the

large airways. It is often associated with FEV1 measurements.

Interpretation of Spirometric Tests:

In PFT, the determined reference values are accepted as the expected value and

the measured pulmonary function parameter is expressed as a percentage of the
expected value. Parameters measured in PFT in healthy individuals vary depending on
physical characteristics such as age, gender, height, race, and weight. In spirometric
measurements, whether the disorder is obstructive, restrictive or mixed can be evaluated
by looking at % of the numerical values of FEV1, FVC, FEV: / FVC and FEF2s.75

according to their reference values (107).
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Table 3.1. Normal values of lung function tests:

Test Normal Values (%)

FEV, >80
FvC >80
FEV/FVC >80
FEF3s.75 >70

Table 3.2. FEV1 degree of obstruction

Degree FEV, expected %
Mildly FEV1 %80
Moderately %50< FEV1<%80
Severe %30<FEV; <%50
Very Severe FEV: <%30

Table 3.3. Degree of restriction according to FEV:

Degree FEV, expected %
Mildly >70

Moderately 60-69

Severe 50-59

Severe 35-49

Very Severe <35
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3.2.7. Functional Capacity Assessment

Time up and go test, 30 seconds get up and sit test was used to evaluate

functional capacity.

3.2.7.1. Timed Get Up and Go Test (TUG)

The TUG test is a simple, integrated, and widely used measure of clinical
performance-based lower extremity function, walking speed, and dynamic balance. The
patients were asked to get up from the 43 cm highchair and walk the specified distance
of 3 meters and sit back down. The walking distance was recorded. (4). The patient is
given a trial test once. The test is then performed two times and the two measurements
are averaged. If the patient uses a walking aid such as a canedian, there is no harm in
using it during the test. TUG is easy to learn and apply. The test takes less than 2
minutes with the instruction provided. It has been shown to be applicable, reliable and
valid for measuring physical performance in cardiac surgery patients (108,109).

(Appendix-8).

3.2.7.2. 30 Second Chair Stand Test (30s-CST)

30s-CST is a test that evaluates the patient's sitting and getting up activity, lower
extremity strength and dynamic balance. The number of times the patient sits and gets
up within 30 seconds gives the score of the test. Sitting and getting up less than 10 times
in 30 seconds indicates lower extremity weakness. Fiziksel performans: 6lgmek ve
degerlendirmek i¢in uygulamasi kolay gecerli ve giivenilir oldugu gdosterilmistir (110,

111) (Appendix-9).

3.2.8. Evaluation of Hand Grip Strength

The assessment of handgrip strength was made 3 times from the dominant hand
with the Jamar Hydraulic Hand Dynamometer (Figure 2) and the measurements were
noted. This instrument is a very frequently used and most reliable clutch force

measurement tool.
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Measurement of handgrip and finger grip forces is the standard position
proposed by the American Society of Hand Therapists (ASHT).
e Sitting in a straight-backed chair with the feet flat on the floor.
e The shoulder is adducted and neutrally rotated.
e FElbow flexed at 90 degrees, forearm in a neutral position.
e The wrist between 0- and 30-degrees extension and between 0- and 15-degrees
ulnar deviation. (Figure 3)
Studies have reported that grip strength is correlated with upper extremity
muscle strength, general body muscle strength, and pulmonary muscle strength

(112,113) (Appendix-9).

Figure 3.4. Jamar Hydraulic Hand Dynamometer
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Figure 3.5. Measurement of handgrip strength the dominant hand with the Jamar
Hydraulic Hand Dynamometer.

a) Hand Grip Strength preparation moment. b) Hand grip strength measurement
moment.

3.3 Rehabilitation Program

Phase 1 in-hospital and phase 2 post-discharge period programs of cardiac
rehabilitation protocol applied to patients who underwent OHS were applied.
Physiotherapy and rehabilitation program was applied to the patients 2 times a day, in
the morning and afternoon. The physiotherapy program was implemented by
physiotherapists working in the hospital.

Patients were given quality of life assessment (SF-36), Pain assessment (VAS),
PFT, functional capacity tests (TUG, 30 s-CST) and evaluation of hand grip strength
tests on the preoperative day. On the day of the Postop discharge, the evaluation tests
were repeated. During the discharge phase, the importance of the phase 2 rehabilitation
program was explained and trained. At the end of the 3™ week, evaluation tests were
performed again on the first polyclinic control day (the day of suturing). Thus, preop,

postop, postoperative and postoperative patients were evaluated 3 times.
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3.4. Statistical Analysis

In calculating the sample size of this study, which was conducted to "compare
the pre-operative-post-operative results of quality of life, pain score, left function test,
function hand capacity and hand grip measurements", Power was determined by taking
at least 80% and Type-1 error 5% for each variable. Shapiro-Wilk (n<50) and
Skewness-Kurtosis tests were examined whether the continuous measurements in the
study were distributed normally or not, and parametric tests were applied because the
measurements were normally distributed. Descriptive statistics for continuous
variables in the study; expressed as mean and standard deviation. In the comparison of
"preoperative, postoperative and late periods", ANOVA test was used for repeated
measurements. Following this analysis, "Bonferroni post-hoc test" was used to
determine the periods that make up the difference. Pearson correlation coefficients
were calculated to determine the relationship between measurements. In the
calculations, the statistical significance level was taken as p<0.05 and SPSS (IBM

SPSS for Windows, ver.26) statistical package program was used for the analysis.
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4. RESULTS

Our evaluation is based on the evaluation of quality of life, pain, pulmonary
function test, functional capacity and hand grip strength of people who have undergone
OHS (n=26) between the ages of 40-70.

Our evaluation period consisted of patients who had undergone OHS during
preop, postoperative discharge day and follow-up 3rd week periods.

Demographic characteristics of the patients are given in Table 4.1 and Table
4.2. Accordingly, the mean age of the patients was 59, the mean weight was 74.8 kg
and the mean BMI was 25.8.

The results in terms of gender, smoking and type of operation are presented in

table 4.1b. Accordingly; 65% of the patients are male and 54% are smoking.

Table 4.1. The demographic characteristics of Participants

Mean Std.Dev Min. Max

Age
ge(¥) 59,04 9,47 40,00 70,00

Weight (kg)

74,85 13,41 48,00 102,00
Body Mass Index (m?*/kg)

25,83 3,53 19,20 32,90
Intubation Time (h)

5,19 2,38 2,00 12,00
Pump Time (min)

162,31 39,62 107,00 255,00
Hospital Stay: Intensive
Care (day) 3,19 98 1,00 5,00
Hospital Stay: Service (day) | 5,42 1,06 4,00 8,00
Charlson Comorbidity Index | 3,54 1,56 1,00 8,00
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Table 4.1. The demographic characteristics of Participants

N %
Gender Female 9 34,6%
Male 17 65,4%
Smoke Yes 14 53,8%
No 12 46,2%
Operation Type AVR 5 19,2%
AVR+MVR 3 11,5%
CABG*3 2 7,7%
CABG*4 8 30,8%
CABG*5 1 3,8%
MVR 4 15,3
MVR+CABG*2 1 3,8%
Perikardiektomi 1 3,8%
Pulmoner arter trombektomi 1 3,8%
Ejection fraction %37-%55 12 46%
%57-%68 14 53,7%

39



The correlation analysis between the personal information of the patients is
given in Table 4.3. A statistically significant positive (66.4%) relationship was found
between the "Age" and the "Charlson Comorbidity Index" of the patients (p<0.05). In
this context; As "age" increases, so does the "Charlson Comorbidity Index." Apart from
this, no statistically significant relationship was observed in the remaining correlation

coefficients.

Table 4.2. Correlation analysis between patients personal information

Age Weight BMI
Intubation Time (h) t ,290 -,216 -,218
p. ,150 ,290 284
Pump Time (min) ¢ ,118 -,108 -,090
p- ,565 ,598 ,661
Hospital . ,068 -,107 -, 118
Stay:Intensive Care v 41 602 565
(day) ' ’ ’ ’
Hospital Stay:Service | -,010 ,103 -,023
p. ,963 ,617 910
Charlson Comorbidity | . ,664%* -,339 -,309
Index p. ,000 ,090 ,124

p<0,05  **p<0,01 r: Pearson correlation coefficient
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In Table 4.4, the comparison results of "SF-36 test" values according to "preop,
postop discharge and follow-up 3rd week" periods are given. Accordingly, A
statistically significant difference was observed between the measurement periods of
"Physical Functioning, Emotional Well-being, Social Functioning, Pain" (p<0.05).
Accordingly, the "follow-up 3rd week" measurement was found to be different from
all periods. The highest value was seen in the "Follow-up 3rd Week" period and the
lowest value was seen in the "Preop" period. Similarly, A statistically significant
difference was observed between the measurement periods of "role limitations due to
emotional problems and Role limitations due to physical health" (p<0.05).
Accordingly, The "follow-up 3rd Week" measurement was found to be higher than
other periods, making the difference. The "preop and postop discharge" periods were
found to be similar. A statistically significant difference was observed between the
"Energy/Fatigue and General Health" measurement periods (p<0.05). Accordingly,
The "preop" measurement was found to be lower than other periods, making the
difference. The "Postop discharge and Follow-up 3rd Week" periods were found to be

similar.
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Table 4.3. Comparison results of "SF-36 test" values by "Periods"

Period Mean Std. Dev. F (1-25) | Effect Size *p.
Physical Preop 19,23¢ 24,97
Functioning Postop discharge | 50,96b 22,00 300,108 ,923 ,001
Follow up (3rd w) | 75,96a 19,29
Role  limitations | Preop 10,19b 23,04
due to physical
Postop discharge 19,23b 26,75 45,445 ,645 ,001
health
Followup 3 rd w) | 47,12a 37,63
Role limitations Preop 6,53b 13,22
dugggemotiongy Postop discharge 17,10b 24,00 86,663 776 ,001
problems
Follow up (3rd w) | 54,86a 34,14
Preop 41,90b 23,57
Energy/Fatigue
Postop discharge 59,54a 26,88 351,072 ,934 ,002
Follow up 3 rd w) | 68,92a 21,35
Emotional  well- Preop 45,54¢ 16,69
being Postop discharge 66,27b 21,41 742,656 ,967 ,001
Follow up 3 rd w) | 73,23a 16,03
Preop 30,37c¢ 17,65
Social Functioning -
Postop discharge 50,48b 23,52 301,214 ,923 ,001
Follow up 3 rd w) | 65,81a 20,06
Preop 35,98¢ 27,67
Pain Postop discharge 57,21b 2422 260,146 912 ,001
Follow up 3 rd w) | 74,62a 21,24
Preop 36,15b 18,35
General Health
Postop discharge 60,67a 19,84 476,688 ,950 ,001
Follow up 3 rd w) | 66,73a 13,73

*Statistics of the difference between periods (ANOVA in Repeated/Repeated Measurements)

a,b,c: Bonferroni shows different groups according to the Post-Hoc test.
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In Table 4.5, the comparison results of "Visual Analog Scale" values according

to "preop, postop discharge and follow-up 3rd week" periods are given. Accordingly;

"A statistically significant difference was observed between the Rest and Activity

measurement periods (p<0.05). Accordingly, The "Postop discharge Activity"

measurement was found to be higher than the "Follow up 3rd Week - Activity"

measurement. The "Preop-Activity" measurement was found to be similar to the other

two periods. Again, A statistically significant difference was observed between the

"night" measurement periods (p<0.05). Accordingly, the "Postop discharge - Night"

measurement was found to be higher than the “Follow up 3rd week - Night"

measurement.

Table 4.5. Comparison results of "Visual Analog Scale" values by "Periods"

Period Effect
Mean Std. Dev. | F (1-25) *p.
Size
Preop 1,88ab 2,88
Rest Postop discharge | 3,35a 2,02
47,873 ,657 ,001
Follow up (3 rd
1,50b 1,86
W)
Preop 2,65ab 3,36
Activity | Postop discharge | 3,54a 2,08
54,697 ,686 ,001
Follow up (3 rd
1,92b 1,79
W)
Preop 2,65ab 3,51
Night :
12 Postop discharge | 3,65a 2,10 53,236 ,680 ,001
Follow up (3 rd
1,73b 1,85
W)

*Statistics of the difference between periods (ANOVA in Repeated/Repeated Measurements)
a,b,c: Bonferroni shows different groups according to the Post-Hoc test
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In Table 4.6, the comparison results of "Pulmonary Function Tests (PFT)"

values according to "preop, postop discharge and follow-up 3rd week" peridots are

given. Accordingly, A statistically significant difference was observed between the

measurement periods "FVC, FEV 1, PEF%FEV1 and FEF25.75” (p<0.05). Accordingly,

all measurements were found to differ from each other in all periods. The highest value

was seen in the "Preop" period and the lowest value was seen in the "Postop discharge"

period.
Table 4.6. Comparison results of "Pulmonary Function Tests" values by "Periods"
Period Mean Std. Dev. | F (1-25) | Effect Size | *p.
Preop 1,91a ,44
FyC Postop discharge 1,41c ,39 534,680 955 ,001
Follow up (3rd w) | 1,70b ,37
Preop 1,79a ,52
FEV; .
Postop discharge 1,27¢ ,34 348,653 ,933 ,001
Follow up (3rd w) | 1,58b ,49
Preop 2,48a ,93
PEF I postop discharge | 1,94¢ 72 217,208 | 897 001
Follow up (3rd w) | 2,22b ,13
%FEV, Preop 86,44a 8,72
Postop discharge | 81,65¢ 10,12 2245,623 | ,989 ,001
Follow up (3rd w) | 84,40b 8,77
Preop 2,04a ,59
FEF2575 postop discharge | 1,64¢ 49 336,178 | 931 001
Follow up (3rd w) | 1,81b ,50

*Statistics of the difference between periods (ANOV A in Repeated/Repeated Measurements)
a,b,c: Bonferroni shows different groups according to the Post-Hoc test.
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In Table 4.7, the comparison results of the "Function Evaluation Test" values

according to the "preop, postop discharge and follow-up 3rd week" peridots are given.

Comparison results of the values were given according to the "pre, post, and late

period" periodes of the values. Accordingly, A statistically significant difference was

observed between the "Time Up and Go Test (TUG)" measurement periods (p<0.05).

Accordingly, the "Follow up 3rd week" measurement was found to be lower than other

periods, making the difference. The "Preop and Postop discharge" periods were found

to be similar. Again, A statistically significant difference was observed between the

"30 Second Chair Stand Test" measurement periods (p<0.05). Accordingly, The

"Postop discharge-30 Second Chair Stand Test" measurement was found to be lower

than other periods. The "Preop and Follow up 3rd week" periods were found to be

similar.

Table 4.4. Comparison results of "Function Evaluation Test" values by "Period"

Std. Effect «
Period Mean Dev. F (1-25) Size p-
Preop 15,98a | 6,27
Time Up and Posto
Go Test (TUG) | . P 2221a | 16,98 113,865 ,820 ,005
discharge
Follow up
(3rd w) 13,86b | 4,81
Preop 8,85 | 3,16
30-Second
Chair Stand | Postop 7,58b | 2,69  [297,672 | ,923 ,020
Test discharge
Follow up
(3rd w) 8,62a | 3,02

a,b,c: Bonferroni shows different groups according to the Post-Hoc test.
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In Table 4.8, the comparison results of the "Hand Grip Strength Test" values

according to the "preop, postop discharge and follow-up 3rd week" peridots are given.

A statistically significant difference was observed between the "Hand Grip Strength

Test" measurement periods (p<0.05). Accordingly, The "Hand Grip Strength Test"

measurement was found to be different from each other in all periods. The highest value

was seen in the "Preop" period and the lowest value was seen in the "Postop discharge"

period.

Table 4.8. Comparison results of "Hand Grip Strength Test" values by "Period"

Period Std. Effect
Mean F (1-25) *p.
Dev. Size
Preop 29,40a 10,11
Hand
erip Postop 23,70 9,09
b C b
Strength discharge 205,596 ,892 ,001
Test
Follow  up
25,77b 9,20
(3rd w)

a,b,c: Bonferroni shows different groups according to the Post-Hoc test.
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5. DISSCUSSION

Our study aimed to evaluate preop, postoperative discharge and follow up 3rd
week periods in terms of quality of life, pain, respiratory functions, functional capacities
and hand strength measurements of people who have undergone OHS. For this purpose,
we included 26 patients between the ages of 40-70 who had undergone OHS in our
study. In our study, a significant difference was found between quality of life, pain,
pulmonary function test and functional capacities in the preoperative and postoperative
period.

When examined in terms of demographic characteristics in our study, the
majority of our patient population consisted of male patients. Koch, C. and colleagues
reported that women often needed cardiac surgery than men because women were more
prone to systemic diseases due to menopause (23). Of the 26 patients we included in
our study, 9 were female and 17 were male. We think that the high number of male
patients may be due to the low number of patients participating in the study. It is known
that increased body mass index is an association between cardiovascular anastasis (28).
Wilson et al. have shown that BMI-determined obesity is associated with an increased
incidence of cardiovascular disease in men and women ages 35—75 (114). In our study,
the BMI was found to be the lowest 19.20 kg/m 2’ the highest 32.90 kg/m 2 and the
mean was 25.83 kg/m?. Our patients are in the overweight category according to the
BMI classification determined by the World Health Organization (29). Of the 26
patients who participated in our study, 14 were smoking and 12 were not. Although
smoking is effective in the formation of atherosclerotic substances, it is an important
risk factor in cardiovascular diseases. In a study by Masudkabir F. et al., they said that
smoking is an important risk factor for coronary diseases and that quitting smoking
after CABG significantly reduces long-term mortality and the risk of developing
additional diseases (115).

In our study, a statistically significant relationship was found in comorbidity
scores as the age of our patients increased (p<0.05). In this context; As “age” increases,
“Charlson Comorbidity Index” also increases. Apart from this, there was no statistically
significant relationship with age in parameters such as intubation time, pump time, and
length of hospitalization. With increasing age, people face multiple chronic diseases.

With the success of cardiovascular surgery procedures, these patients reach advanced
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ages and cause a significant increase in the rates of comorbid diseases. In the study
conducted by Sahin et al., it was emphasized that the majority of the elderly
cardiovascular patient population has comorbid conditions and that this problem is
increasing day by day with the aging population (116). Apart from the 3 patients who
participated in our study, all the remaining patients had one or more comorbidities
(hypertension, diabetes mellitus, prostate cancer, hypothyroidism, breast cancer, atrial
fibrillation) and harvests between 40-70 years were included in the study and the mean

age of the patients was 59.04 years.

After OHS, many complications including cardiac, respiratory and neurological
develop in patients. Previous studies have indicated that decreased physical capacity of
patients before OHS are associated with an increased incidence of morbidity and
mortality during prolonged hospital stay and prolonged mechanical ventilation (1).
Although there is a significant improvement in general health and well-being from the
postoperative recovery period, preoperative low functional status may persist or
deteriorate after surgery in the majority of cases. The SF-36 quality of life a
questionnaire is one of the most comprehensive standardized questionnaires developed
to assess patients' functional status, well-being, and activities of daily living. In the
study conducted by Elliott, D et al., they evaluated the health status of patients who
underwent cardiac surgery 4 weeks before surgery, at discharge from the hospital and
at 6 months after discharge. There was an increase in SF-36 health status and
functionality in 6 months after discharge, but deterioration in all subparameters of SF-
36 was observed in the early postoperative period (9). Unlike this study, in our study,
the Follow up 3rd week measurement was found higher than all other periods between
the Physical Functioning, Emotional Well-being, Social Functioning, Pain
measurement periods of SF-36 and had the lowest value in the preop period. This can
be thought to follow the increased physical functions, emotional status and social
functionality of the patients after surgery in the postoperative periods. Our study was
limited in follow- up 3rd week measurements, and if our patients are evaluated
prospectively, we think that we can see a common increase in all sub-parameters of SF-
36. In the study in which Giizelhan et al. evaluated the quality of life with SF-36, they
found a significant increase in the physical functioning, physical role, social

functioning parameters of SF-36 in the evaluation of the postoperative 30th day, 3
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months and 6 months later (117). In another study conducted by Colak Z. et al., they
were evaluated using SF-36 before and 1 year after cardiac surgery. In their evaluation
in the 1st year after surgery, a significant improvement in physical functioning and
social functioning parameters and an increase in quality of life were observed as in our
study. In our study, it was seen that there was an increase in the measurements of the

3rd week after discharge and the long-term effects should be examined (118).

In our study, the pain and postoperative discharge period values of the patients,
which we evaluated with VAS, increased compared to the preoperative period, and the
follow-up 3rd week values were found to be the lowest among all periods. These results
can be considered to be due to a challenging and exhausting condition of the cardiac
surgery process during the hospital process. In the literature, pain, dyspnea, fatigue,
breathing and sleep disorders peak before and two weeks after OHS and may continue
for up to four months after discharge (119). Cutting many important and large muscle
groups during surgery, performing sternotomy procedure, chest wall and muscle
destruction cause the patient to experience pain in the early postoperative period (4). In
the systematic review conducted by Bignami E. et al., it was stated that factors such as
sternotomy, vascular catheters, drainages and thoracotomy caused pain in the cardiac
surgery patient and that he experienced intense pain during the first two days after
surgery (120). In another study, De Menezes et al. compared pain intensity, respiratory
and peripheral muscle strength in the preoperative and postoperative period on patients
undergoing heart surgery and showed a significant increase in pain intensity in the
postoperative period (121). In our study, similar to work, it was seen that there was an

increase in the patient's pain in the postoperative period compared to the preop period.

The decrease in lung volumes and oxygenation that occurs after OHS is very
common. The effects of the use of median sternotomy, hypothermia and
cardiopulmonary bypass for myocardial protection adversely affect lung function.
Urell et al. evaluated the pulmonary function of the patients they evaluated before and
2 days after OHS. While preoperative lung volumes were appropriate or just below
predictive values, lung function decreased by approximately 50% on the second
postoperative day after OHS and postoperative lung volumes were found to be less than

40% of predictive values (122). Similar to our study, preop and postoperative
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evaluations were performed after OHS, and they supported our study and revealed a

decrease in respiratory function as a result.

FVC, FEVI1, PEF, % FEV1, FEF25-75 values, which are the sub-parameters of
the pulmonary function test of our patients, decreased in the postoperative discharge
period compared to the preoperative period, and the lung capacity of the preoperative
period could not be reached in the follow-up 3rd week period. Procedures such as
median sternotomy, cardiopulmonary bypass, topical cooling for myocardial protection
created during OHS make OHS patients prone to postoperative pulmonary
complications, resulting in monotonous shallow breathing patterns, impaired
respiratory mechanics, decreased lung complicity and impaired gas exchange that
reduce lung volumes. These factors are common causes of atelectasis after OHS.
Postoperative atelectatic changes are usually temporary. However, sometimes
postoperative pulmonary complications may progress and have serious clinical
consequences. Decreasing lung volumes after atelectasis also affects expiratory flow
rates. In the study conducted by Westerdahl et al., they evaluated pulmonary function
measurements before and 1 year after surgery in 150 patients who underwent valve
surgery, coronary artery bypass grafting or combined surgery. They found that one year
after surgery, forced vital capacity and forced expiratory volume at 1 second were
significantly reduced compared to preoperative values (71). In another study, Leela T.
and colleagues noted that there was a significant decrease in lung volumes on the first
postoperative day and then gradually improved, and that with this, the discharge period
values did not fully return to preoperative values, which made physiotherapy
applications aimed at increasing lung volumes an integral part of postoperative care
after OHS (123). In this evaluation, where we have obtained similar results, it may be
valuable to apply respiratory physiotherapy before and after surgery at every stage.
Some studies in the literature have emphasized the necessity of respiratory muscle
training aimed at improving respiratory muscle strength in patients undergoing
cardiovascular surgery and thus reducing the possible risks of increased respiratory
function capacity. They have suggested that the inclusion of respiratory muscle strength
training in CR programs may be a good strategy for improving clinical functional
manifestations in heart patients associated with an increase in exercise performance
(124).
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Preoperative cardiopulmonary exercise tests can be used to classify patients
according to high or low preoperative risk before surgery. Although cardiopulmonary
exercise tests are important in determining what physiological disabilities are caused
by and in preoperative evaluation, they require significant time with specialized
equipment, personnel, and to both conduct and analyze the test. TUG, which is more
accessible and easier to apply, is known to be a good test in assessing functional
mobility (125). Steinmetz C et al. included 230 patients who underwent CABG surgery
in their study, and the patients were given cardiopulmonary exercise tests and TUG
measurements at the beginning, the day before surgery, at the beginning and end of
cardiac rehabilitation. At the end of the study, a significant decrease was observed in
the application times of TUG tests at the beginning and end of cardiac rehabilitation
(4). In our study, similarity between preop and postoperative discharge periods was
found in this study, and shorter TUG duration was found in the follow-up 3rd week
period compared to the other two periods. In the same way, the 30 second chair stand
test, in which we evaluate the functional capacity, is a test used to measure both the
lower extremity strength and the balance in elderly individuals. In our study, the
postoperative discharge period was lower than the other two periods. In other words,
the lower extremity muscle strength decreased after surgery, and in the results of the
follow-up 3rd week period, the lower extremity strength in the preop period approached
again but could not reach. The inability of patients to capture the results of the p reop
period may not be sufficient to show a positive result in the 30-second get up and sit
test of physical therapy until the day of discharge in the hospital. However, many
studies indicate the impact of early mobilization on functional performance. In addition,
in terms of functional capacity, incision pain and fear in the lower extremities in patients
who received saphenous graft after surgery, especially after CABG surgery, can be

shown as the cause of long and heavy walking during the postoperative test in patients.

In our study, hand muscle strength decreased significantly after surgery and
follow-up 3™ week could not reach preop level. In our study, we think that sternum
incision has an effect on the reduction of hand muscle strength. We think that there is
a decrease in hand muscle strength because patients avoid flexion of 90 degrees and
above due to the stitches in their sternums during the postoperative discharge period,
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and activities such as pushing and pulling an object using their arms and lifting the
upper extremity themselves from bed. Cheung et al. He said that hand grip strength can
be measured by using peripheral muscle strength in the upper extremities using a
dynamometer, and grip strength correlates with the level of cardiac dysfunction. They
recommended the use of exercises such as isometric hand grip training, which is a good
training protocol for patients (112). In a randomized controlled trial conducted by Chen
et al., patients who had undergone OHS and were placed in a routine physiotherapy
program evaluated hand strength and TUG test on the 5th day of the postop.
Accordingly, they found that the treatment group completed higher hand grip strength
and less time in the timed-up test compared to the control group (126). Unlike this
study, in our study, it was found that patients had lower hand strength in the
postoperative discharge period compared to the preoperative period in hand strength
measurement. We think that this may be because the incision and bone union in the
sternum region of the patient take time, and the patient avoids the use of the upper

extremity due to fear of movement.

In the post-open-heart surgery period, it may be important to reduce the pain of
the incision site of the patients until the discharge stage and to provide physiotherapy
training to increase the upper extremity strength and functionality. In the literature, data
comparing the peripheral muscle strength of the upper extremity before and after

surgery in people who have undergone OHS are insufficient.

In terms of clinical outcomes, it is very important for the quality of life and functionality
of the person to reduce the pain in the incision area and to give aerobic exercises to the
patient in the postoperative period in order to increase the upper and lower exercise

forces.

Our study had several limitations.

1. The patients we included in our study were a homogeneous group of participants

with different forms of surgery, though it could affect the outcome.
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Assessments should only cover the follow up*™ week early period and not the

late period.
Conclusion

- In our patient group, it was reached that the comorbid situation increased with the

increase in age.

-SF-36 quality of life scale, it was found that the person's physical function, mental
health, pain, social function, physical role and emotional role improved in the follow-

up 3rd week period after surgery compared to the previous periods.

- In the pain assessment, the highest level of pain in activity and night condition was
reached during the postoperative discharge period and it was seen that the follow-up

was continuing in the 3rd week.

-The value in the preop period, which is the highest measurement in the respiratory

function test, could not be reached in the other two periods.

- In the TUG test where the functionality of the patients was measured, the highest
value was obtained in the following up 3rd week period, and in the 30 sec chair stand
test measurement, the result in the preop period was reached in the follow up 3rd

week.

- Patients could not recover the hand grip strength they had during the preop period
at the 3rd week.

We think that it is important that the physiotherapy treatment plan to be applied after
the post-operative 3rd week of patients undergoing open heart surgery is aimed at
reducing pain, increasing upper and lower extremity strength, and improving

respiratory functions.
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7.APPENDIX

7.1. Appendix 1. Informed Consent Form

Bilgilendirilmis Olur Formu
Sayin Génalla

Bu kauldifimz galyma bilimscl bir aragtma olup, aragtrmanin ads ‘Agik kalp ccrrahisi gegiren hastalann ameliyat dncesi ve ameliyat sonrasy
donemlerde yasam kalitesi, fonksiyone] kapasiteleri ve kavrama kuvvetlen yontmden inoelenmesi” dir.

Bu aragtirmanin amact, agik kalp amcliyat: sonras: kardiyak rehabilitasyon programuna shnan bastalann ameliyat dncesi ve sonrasi erken donem
SF-36 yasam kalitess, VAS agn skoru, solunum fonksiyon testi, fonksiyonel kapasite test, el kavrama kuvvet algiimii yapilarak hastalan
dofedlendinmektis. Aragtumaya katilan goadlld sayisi 31 olacakur.

Aragtirmada 3 agama bulunmaktadir. Aragtirma hastaneye yatigin ilk giinii ©i7e ait demografik bilgilerin sorgulanacafn deferlendirme formu ve
SF-36 yagam kalitesi, VAS agn skoru, solunum fonksiyon testi, fonksiyoacl kapasite testi, ¢l kavrama kuvvet Oklmil yapilacaktr. Arastrmanin
ikinci agamasinda agik kalp ameliyat sonras yogun bakimda kalinan sire boyunca uygulanacak olan, karm ve gogus solunum egzersizleri, yatak
igi aktif ve pasif eklem agikhi i egzersizlen, dksirme teknikleri efitimi verilecek ve uygulamlacaktir. Taburculuk giinii SF-36 yagam kalites, VAS
afin skory, solunum fonksiyon testi, fonksiyoncl kapasite testi, ¢l kavrama kuvvet Oklmi yapilacaktir. Arsstumann (glnel agamasinda
taburculuk sonrasinda dikis almaya gelinen giinde (7-10 giin) SF-36 yasam kalitesi, VAS agn skoru, solunum fonksiyon testi, fonksiyonel kapasite
testi, el kavrama kuvvet dlglimd yapilacaktir,

Bu aragtirma ile ilgili olaruk size ait demografik bilglerin sorulacagn degerlendirme formu ve size sorulan sorulan eksiksiz cevaplamak, testleri
stzden istenildigi gibi yapmak sizin sorumlulugunuadadr,

Bu aragtimada sizin igin deferlendirme sirasinda testlen uygularken dksiiriik, nefes darhjn, bag danmes, gogiis agns, agmn yorgunluk gbi
riskler ve rahatsezhiklar sdz konusu olabilir; bu durumlarda degierlendirme sonlanscaktar,

Aragtrmaya bagh bir zarar 57 koausu oldugunda, bu d tedavisi Julufu find lacak, ortaya gikan masraflar
tarafimuzea kargilanacaktir, mmmm@agmwummwgamolmm txumw.cvcyavaullcmnkm
derhal bildirilecektir.

Bu aragirmada yer almak tamamen sizin isteginize baghdir. Aragirmada yer almay: reddedebilirsiniz ya da herhang bir asamada aragtumadan
aynlabilirsiniz; bu durum herhangi bir cezaya ya da sizin yaranniza engel duruma yol agmayacaktir. Araghrmacs bllpnwd#nlmwyumebmr
diginda uygulanan degierlendirme uyum saglamama durumunda siz arsgtumadan Gikarabilis, Arag 1
kullanilacakur; uhmdmc&ﬂmuw&mmmnmﬁﬁmc&mmm:w:mwhvmdcmmlm
kullantlabilecektir.

ONAM FORMU

Yukanda amaci ve yatemi okudum “Aqk kalp corrahisi gegiren hastalann ameliyat éncesi ve ameliyat sonrasy ddacmlerde yagam kalitesi,
fonksiyonel kapasitelers ve kavrama kuvvetleri yoninden imcelenmesi” baghkh galigma bana frem CAYLAK tarafindan sézlii olarak agiklands,
Caligma ile ilg:li tiim sorulanma tatmin edsct cevap aldim.

Fger bu aragirmaya katihrsam amgtirmass ile aramda kalmaa gereken bana ait bilgilenn gizlili Zine bu amagtirma sirsinda biiylik 7en ve sayg
ile yaklagacaing inamyorum. Aragurma sonuglannm egitim ve bilimsel amaglarla kullamm sirasinda kigisel bilgikerimin $zcnle korunacag

Cabigmann ylrlitllmesi sirasinda herhangi bir sebep gdstermeden aragtumadan gekilebilinim (ancak aragtwmactyr zor durumda birakmamak
igin araghrmadan gekilecegimi dnceden bildirmemin uygun olacagmmin bilincindeyim). Aynca tibbi durumuma herhangi bir zarar vermemesi
koguluyla aragirmacs tarafindan amstirma digt da tutulabilinm,

Aragtrma igin yaptlacak harcamalaria ilgili parasal sorumiuluk altma girmiyorum. Bana bir ddeme de yapiimayacaktir,

Bana yapilan tém agiklamalan ayrintilanyla anlamug bulunmaktay:m. Kendi bagima belli bir dilsinme siiresi sonunda adi gegen bu aragtrma
gahgmasina *katilmer” olarak yer alma karan aldm, Bu konuda yapilan daveti higbir bask: ve zorlama olmaksizin kendi nzamla katilmayr
biyiik bir memnuniyet igensinde kabul ediyocum. Bu formun imzali ber kopyasi bana venlecektir.

Gonilliiniin
Adhi- Soyadh:
Adresi- Tel:
Tarih ve Imza:
Agklamalan yapan aragtirmaciun,
Ads- Soyads:
Adres- Tel:
Tarih- Imza:
Tamk:

Ads- Soyads:
Adres- Tel:

Tarih-imza:
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7.2. Appendix 2. Ethical Approval

YEDITEPE UNIVERSITESI Versiyon No 2.0
13.02.2022

///A GIRISIMSEL OLMAYAN KLINIK ARASTIRMALAR
ETIK KURULU sayfa1/2

KARAR FORMU
15.03.2022

Etik Kurulun Adi

Yeditepe Universitesi Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu

Agik Adres

Yeditepe Universitesi Kayisdag: Kampiisi, Tip-Mihendislik Binasi, Saglk Bilimleri
Enstitisi, indni Mah. Kayigdag Cad. 326A, 26 Agustos Yerlesimi 34755 Atasehir,
istanbul

ETIK KURUL
BiLGILERI

Telefon
E-posta

Bagvuru dilekgesi

internet Sayfas

Islak imzali bagvuru dosyasi, CD’si ve elektronik bagvuru
Arastirma bagli@ ve arastirmacilanin isimleri

http://goetik yeditepe.edu.tr,

0216 578 00 00
oetik@yeditepe edu.tr

A

o Niteligi

Bavuru Formu- Arastirmanin;

3 44

o Onemive 02gun degeri

w

¢ Amag ve hedefleri

[

¢ Yontemi

o Yonetimi

Yaygin etkisi

Arastirma bitgesi (Mevcutsa)

Saresi ve uygunlugu (Zaman cetveli)

Kaynaklan

AL

Bilgllendiriimis GonQllu Olur Formu (yapilan arastirmaya dzel olarak hazirlanmis)

Taahhitname-1

r

Arastemanin yapiacal kurumdan izin alma seeumluludunun arastirmaciara ait olduuna dair taahhit

Taahhiitname-2

DEGERLENDIRILEN
BELGELER

taahh(t

=

Ddrrya Tip Birlig Mebsinki Bildirgesinin scn versyonunun ve Sagik Bakani @'ren ilgli tim klavuzisnnn ckunmasne dair

Taahhitname-3

=

Daha once yapimig etik kurul bagvuruian meveut olup elmadifing cair tashhit

Taahhitname-4

=

Arastema sirasinda arastema botcesinde yer almayan ve 20n0lanUn kendising weya Sosyal Govenlik Kurumuna ek yuk
petiracek hicbir islem uygulanmayacalina dair taahhin

Taahhiitname-5

=

COVID-19 hastalarnda tedavi yatlagmlan ve biimsel aragtirmalar gened

i okunmasina dair taahbit

{2

Taahhitname-6

=

Milli Egitim Bakanlg Aragtrma Uygulama Izinleri konulu yannn okunmasing dair taahhit

Arastirmacilarin her birisine ait 62ge¢mis formu
Ek belgeler (Varsa kullanilan dlgek izinleri vb.)

(B |0

Bagvuru Numarasi

202202150

Toplant: Tarihi

11.03.2022

KARAR

BILGILERI

Toplanti Yeri

Cevirim ici (Google Meet)

Karar No

2

Aragtirmanin Baghg  Agik kalp cerrahisi gegiren hastalann ameliyat Gncesi ve ameliyat sonrasi donemlerde
yagam kalitesi, fonksiyonel kapasiteleri ve kavrama kuvvetleri yoniinden incelenmesi

Aragtirmacilar Fat. irem Caylak YetGt, Dr. Ofr. Uyesi Cigdem Yazia Mutly, Dr. Ogr. Uyesi Yasemin
Sahbaz, Prof. Dr. Turkan Tansel
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VEDITEPE ONIVERSITES] Versiyon No 2.0
///A GIRISIMSEL OLMAYAN KLINIK ARASTIRMALAR 13.02.2022
ETIK KURULU Sayfa2/2

BASVURU NUMARASI: 202202150
KARAR 15.03.2022

KABUL [JRET
[ kapsam oist (GiRisimser)
BILIMSEL VE/VEYA ETIK KURALLARA AYKIRI
BIR SORUMLU ARASTIRMACININ (TEZ ISE TEZ DANISMANI), BIR TOPLANTIYA iKi (2)
ADETTEN FAZLA CALISMA BASVURUSUNDA BULUNMAS/
[ kurRUM ICi BASVURULARINDA KURUMSAL E-POSTA HESABI ILE GIRIS YAPILMAMIS
OLMAS!
[ SARTLI KABULOE BELIRTILEN REVIZYONLARIN ZAMANINDA VE/VEYA ISTENILDIGI SEXILDE
YAPILMAMIS OLMAS)

Yeditepe UniversitesiGirisimsel Olmayan Klinik Aragtirmalar Etik Kurulu adina
Prof. Dr. Didem Ozdemir OZENEN

Bagkan

Aragtirmanin Baghi  Agik kalp cerrahisi gegiren hastalann ameliyat dncesi ve ameliyat sonrasi donemlerde
yagam kalitesi, fonksiyonel kapasiteleri ve kavrama kuvvetleri yonlinden incelenmesi

Aragtirmacilar Fzt. irem Caylak Yetit, Dr. Ogr. Uyesi Cigdem Yazici Mutlu, Dr. Ogr. Uyesi Yasemin
Sahbaz, Prof. Dr. Turkan Tansel
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7.3. Appendix 3. Evaluation of Demographic and Clinical Information

| Grup No: I

Hasta Degerlendirme Formu
ik degerlendirme tarih: ../.../...
Son degedendirme tarihi: .../../ .-
Ad Soyads:

Cinsiyet: Yas: Meslek: Kilo: Boy: VKI:

Tani:

Hikdye:

Gegirdigi
Operasyonlar:

Gardigo
Tedaviler:

ilag Oykasu:

Spirometre Pre-op Post-op Post-op geg
lglmieri:

Ejeksiyon Entibasyon Suresi: Kullarulan Greft:
Fraksiyonu:

Operasyon tipi: | lzole Bypass Bypass+Kapak Kapak

Hasta protokol no Servis oda no:

Hastanin yogun bakimda kalg siresi:

Hastanin serviste kalg stresi:

Hastanin gdrdGga fizik tedavi gin siresi

Aliskanliklar: Sigara: Alkol Egzersiz
(ginfay/yl)

Egitim Durumu:

Hasta iletigim bilgileri:
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7.4. Appendix 4. Charlson Comorbidity Index

Hastanin Adi Soyad::

O 0 N O 0 A U N -

Charlson Komorbidite indeksi
Charlson Comorbidity Index

Charison Komorbidite Indeksi

var
Miyokard enfarktiisii -
Konjestif kalp yetmezligi 3,
Periferik vaskuler hastalik . B
Serebrovaskuler hastalik .
Demans .
Kronik Akciger Hastaligi =N
Konnektif doku hastaligi -
Peptik Glser hastahigi <,
Hafif diizeyde karaciger hastaligi . B
Diyabet -
Hemipleji .
Orta-siddetli bobrek hastalig - N
Son organ hasan yapan diyabet -,
Herhangi timar varhgi -,
Lasemi -
Lenfoma 2
Orta-siddetli karaciger hastalig - R
Metastatik solid tumér -
AIDS s

yok
=

-
o
o
-
="
-
-7
-
. i
A
-
-7
-7
-}
-
A
-
-

Charisan ME, Poevpe P, Mos K0, MacKonew CR (1587) ) Chrorne Dia 1982,60(55:373-83

| Toplam Puan:

___________________________________________ Tarh: [/ /

Modifiye Charlson Komorbidite Indeksi

var  yok

1  Koroner arter hastaligi Q, Q.
2  Konjestif kalp yetmezligi Q, Q,
3 Periferik vaskiller hastalik o, Q.
4  Serebrovaskidler hastalk , Q.
B Demans O, Q.
6  Kronik Akciger Hastalign Q. Q.
7 Konnektif doku hastaligi Q. Q.
8  Peptik Glser hastalig: Q, Q,
©  Hafif diizeyde karaciger hastaligi Q, Q.
10 Diyabet o Q.
11 Hemipleji Q Q.
12 Orta-siddetli bobrek hastalig Q, Q.
13 Sonorgan hasari yapan diyabet O, Q,
14 Herhangi timér varhig O, Q,
15 Lésemi Q. O
16 Lenfoma Q, Q.
17 Orta-siddetli karaciger hastalig Q, Q.
18 Metastatik solid tUmor (P .
19 Aps (R Q.

40 yagindan sonra her 10 yil igin ilave 1 puan eklenir.

Sodsty 5. Orurs ), 501 M 524600 P Zeidy ML 2000) fAen J Med 2000 Jue LI0X5 005 -0

74



7.5. Appendix 5. SF-36

SF'36 (Kisa Form 36)

Asadidaki sorular sizin kendi sagh@mz hakkindaki gorusiniizii, kendinizi nasil hissettiginizi ve gunluk
aktivitelerinizi ne kadar yerine getirebildiginizi 6grenmek amacindadir. Size en uygun yanit: verin.

1) Genel olarak saghginiz icin asafidakilerden hangisini sdyleyebilirsiniz?

Makemmel Gok iyt iyt orta Koto
Q, Q. a, Q. a.
2) Bir yil oncesi ile karsilastrdiginzda su anki genel saghk durumunuzu nasd degeriendinirsiniz?
.2 By Cok daha it Birazmpt Hemen hemen syni Biraz daha kotu (ok daha hots
Q, Q. a, Q. Q.

Asafypdaki sorular bir gin icinde yapabileceginiz iglerle (aktivitelerle) ilgilidir. Saghginiz bu
aktiviteleri kisithyor mu? Eger kisithyorsa, ne kadar?
Evet, Cok  Evet.Biraz  Hayw, rig st

Kisith Kesith Oegd

3) Kogmak, adur kaldwmak, adr sporlara katilmak gibi agwr etkinlikder O, Q. Q.

4) Bir masayr ekmek, elektrik sipirgesini itmek ve adw olmayan sporian Q. Q, o,
7 yapmak gibi orta derecel etkinlikler

BS 5) Market pogetlerini kaldwmak veya tagmak (3, Q. Q.

6) Birkag kat merdiven gkmak (], Q; Q,

7) Bir kat merdiven gkmak (), 9, Q,

8) Egilmek, diz cokmek, comeimek, dz cokmek Q, 9, Q,

9) Bir kilometreden fazla yorimek O, . Q,

10) Birka yUz metre yUrimek Q, Q, Q.

11) Yaz metre yorimek O, Q. (= N

12) Kendi bagina banyo yapmak ve giyinmek (], 9, Q,

Son 4 hafta boyunca bedensel saghiginizin sonucu olarak, iginiz veya diger guniik
efkinliklerinizde, agsagidaki sorunlardan biriyle karglaghnz mi?

Evet  Haye

u 13) Cakyma yasamunzda veya dier aktivitelerinizde gegirdiginiz zamani knaltting me? Q. Q,
14) Arzu ettiginizden daha az seyi mi tamambayabildin? (O, Q;

15) Caliyma veya diger yaptinez iglerin cegidinde listlama yaptnz m? - (), Q.
wcdqmwnnmmwmmwu:um Q. a

ettiniz mi?) .

Son 4 hafta boyunca, duygusal sorunlannizin (6megin ¢okkiinlik veya kaygi) sonucu olarak
iginiz veya diger ginlik etiinliklerinizle iigili agadidaki sorunlarla kargilagtniz mi?

Evet Hayw

.5 17) Cakgma yasaminizda veya dider aktivitelerinizde gegirdiging zamans lsalttnz me? (O, Q.
18) Arzu ettiginizden daha az il mi tamambayabilding? O, (s

19)lginizle veya diger aktivitelerinizie igli igleri her zamanki kadar dikkat vererek yapamadnz me? (), 9,

www Mroniee com
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SF-36 (Kisa Form 36) Sayfa-2

20) Son 4 hafta boyunca bedensel saghiniz veya duygusal sorunlanniz, aileniz, arkadas veya
36 komsulannizla olan olagan sosyal etkinliklerinizi ne kadar etkiledi?

Hig Etkilemedi CokAz Orta Derecede Epeyce Gok Fazla
o, Q. o Q. s
21) Son 4 hafta icinde viicudunuzda ne kadar agn oldu?
B7 oma CokAz Hafif o ok Pek Cok
(= B Q. Q. Q. Q. Qs

22) Son 4 hafta boyunca agnniz, normal isinizi (hem ev iglerinizi hem ev disi isinizi distninGz)
.8 ne kadar etiiledi?
Hig Etkilemedi Biraz etiiledi Orta Derecede Epey Etidledi Cok Etkiledi
Q, a. Q, Q. Q

Asafdaki sorular sizin son 4 hafta boyunca neler hissettiginizle iigilidir. Her soru igin, sizin
duygulannizs en Iyl kargilayan yanih, son 4 haftadaki sikhin goz 6nine alarak seciniz.
PORT e o o S WS P |

zaman  zaman

23) Kendinizi yagam dolu olarak hissettinzmi? O, Q,

24) ok sinirli biri oldunuz mu? O, Q,

.’ 25) Hicbir seyin sizi nejelendiremeyecegikadar Q,
moraliniz bozuk ve kotu oldu mu?

26) Kendinizi sakin ve huzurky hissettinz mi? O,
27) Gok enerjikoldunuz mu? O,

28) Kendinizi kalbi kurk ve Gzgin hissettinizmi? O,
29) Kendinizi ywpranmag, bitkin hissettinzmi? (O,
30) Mutly, sevingli bir insan oldunuiz mu? O, Q.

31) Yorguniuk hissettinizmi? O, Q,

p|e|elelole| o [o|e
p|e|e|e|e|e| P |p|e
ele|ele|ole| e [e|e
eleleieiele| P |eleff

32) Son 4 hafta boyunca bedensel saghginz veya duygusal sorunlanniz sosyal etkinliklerinizi
B10 (arkadas veya akrabalannz: ziyaret etmek gibi) ne sikiikta etkiledi?

SGrekdi Cogu zaman Bazen Ara sira Hig bir zaman

Q, Q. Q, Q. Q.
Asa(pdaki her bir ifade sizin icin ne kadar dogru veya yanhgtr? Her bir ifade igin en uygun
olann igaretieyiniz.

Kesinbile Coguniukla . Coguniukda  Kesinlikle
dogru  dodpu G " ek yaniy

“‘ 33) Ben diger insanlara gore daha kolay hastalaniyorum (), Q, O
34) Tanchiyem kigiker kadar sagliklym. ), Q, Q,

35) Sagixpmun kotilesmekte oldugunu ssniyorum. (), Q. Qs

36) Sagidum mukemmeidir. O, (= 8 Qs

ceee
geee
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7.6. Appendix 6. VAS

VAS
Skor

Preop Degerlendirme

Postop Degerlendirme

Postop ge¢ Degerlendirme

istirahat

Aktivite

Gece

istrahat

Aktivite

Gece

istrahat

Aktivite

Gece

77




7.7. Appendix 7. Pulmonary Function Test

Solunum Fonksiyon Testi

Parametreler

1.0lgmii
(Pre-op)

2.0lctim
(Post-op)

3.0Igtim
(Post-op geg)

FvC

FEV:

PEF

%FEV)

FEF25.75
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7.8. Appendix 8. The Time Up and Go

Zamanh Kalk Ve Yuru Testi
The Timed Up and Go (TUG) Test

Hastanin Ad: Soyadi: Tarih: / /
Yaghlarda digme riskini ve mobiliteyi degerlendiren testin uygulami: icin bir sandalye ve bir kronometre gerelkdidir.
Test hastamin herzaman kullandsgs ayakkabs ile yapdir ve eger ibtiyag duyuyorsa ylirimeye yardima araclanm kullanabilecedi
sOylenir. Sandalyenin Snlindeki 3 metrelik alan belirlenir. Hastadan sandalyeden kallop bu mesafeyi ylriylp tekrar oturmas:

istenir. Gegen zaman testin Sonucunu verir.

Hastaya sdylenecekler:
Basla dedigimde sirasiyla
asadudaki islemleri yapin;
1. Sandalyeden kalkin
2. llerideki gizgiye kadar normal
temponuzda yiriyin

3 metre )
3. Geri donin
4. Sandalyeye dogru
(—- normaltempomzdo %

Var olanlan isaretieyin:
Q Yavas ve degisken tempo Q Denge kaybe
Q Kisa achm araby O Kol sallama kisa ya da yok

Yagh bir birey bu testi 12 saniyeden daha

/ Ayaklanm
i Sl riski O Duvara tutunuyor Q Ay suruyor
vardr

Q Kalp gibi doniyor Q Yurime araglanm dizgin kullanmeyor
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7.9. Appendix 9. 30-Second Chair Stand Test

30 Saniye Kalk Otur Testi
30-Second Chair Stand Test (30s-CST)

Hastanin Adi Soyadh: Tarih: / /

Hastanin oturup kalkma aktivitesini, alt ekstremite gticlnii ve dinamik balansimi degerlendiren bir testtir.
Hastanin 30 saniye icinde oturup kalkma saysi testin skorunu verir,

kli ekipmanlar:

Oturma yilksekligi 44 ¢cm civan olan ve yaslanma yeri olan bir sandalye (mimkinse kolluklan olmayan),
kronometre. Test tekranmin aymi sandalye ile yapilmasi onerilir. Sandalyenin oturup kalkma sirasinda yer
degistimemesi icin duvara dayanmas onerilir. Hasta sandalyeye oturdugunda ayaklan yere degmeli. Daha
konforlu ve hizh oturup kalkma yapabilmesi igin ayaklarin diz hizasinin gerisinde kalmasi dnerilir, Hasta sandalyeye
oturur, Kollanni sekilde gortldiigi gibi caprazlayip her 2 omuzuna dokunur. Testten once hastanin bir iki deneme
yapmasina izin verilir. Gerekiyorsa nasil yapacad gosterilir. Hasta sandalyeden kalktiginda kalga ve dizler tam
fleksiyona gelmeli hasta dik bir sekilde durmali ardindan tekrar oturmali, oturdugunda kalcalan sandalyeye
tamamen temas etmelidir. Hasta 30 saniye boyunca bu sekilde oturup kalkar,

Hastaya okunacak yonerge:

Teste bagladiginizda yapabildiginiz en hizh sekilde oturup kalkin,
Ancak dengenizi bozacak kadar kendinizi agin zoramayin,
Ellerinizi kargi taraf omuzlariniza degecek sekilde ¢apraziayin.
Ayaklannizi omuz hizaniza gore yere koyun. Ben ‘basla”
dedigimde tam oturur pozisyondan tam kalkar pozisyona ve
sonra tekrar oturur pozisyona gelecek sekilde 30 saniye boyunca
oturup kalkin, Hazirsaniz baslayalim. *Basla”

Kesme deger:

30 saniyede 10'dan daha az oturup kalkma alt ekstremite
gugsizligane isaret eder.

Jorws ), Pk RE, Bean WC(1939) Res Q Earrc Spert. 1989 D X(2) 1139

- Hastanin 30sn otur kalk sayisi:
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7.10. Appendix 10. Hadgrip Strength Test

Handgrip Strength Test (HGST)

Hastanin Adi Soyadt:

Bu testin amac: el ve 6n kol kaslannin maksimum izometrik kasiima giiciini test etmektir. Testin
yapilabilmesi igin el kavrama dinamometresi gereklidir (Jamar™, Camry™, Smedley™ gibi).
Dinamometre Ornekleri

Kavrama giicu hasta sandalyede otururken degerlendirilmelidir. Dirsekler govdeye yalun ve 90° fleksiyonda tutulur. €l
bilegi nétraldedir. Olgm yapilacak kisiden dinamometreyi kavrayarak yapabilecegi en kuvvetli sekilde sikmasi istenir.
Test sonucu U dl¢imin ortalamas: hesaplanarak belirlenir.

Olgim icin norm degerler: 20-69 yas erkeklerde 47-40kg (sol el 2 kg daha az) kadnlarda 30-24kg (sol el 1,5-2kg az)

$ag (kg) Sol (kg)
1. Okiim

2. Okiim

3. Okiim
Ortalama

Marsy Weswrogg ot & Mard (rg Srength age and geader s atled rermaten dota @ 4 papdaton baned wady BM0 Revear o Notes 00 417
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