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Abstract

Coronary heart disease and aortic stenosis are prevalent cardiovascular diseases
worldwide, leading to morbidity and mortality. Coronary artery bypass grafting
(CABG) and surgical aortic valve replacement (SAVR) have therapeutic benefits,
including improved postoperative quality of life (QoL) and enhanced patient
functional capacity which are key indicators of cardiac surgery outcome. In this
article, we review the latest studies of QoL outcomes and functional capacity in
patients who underwent cardiac surgery. Many standardized instruments are
used to evaluate QoL and functional conditions. Preoperative health status, age,
length of intensive care unit stay, operative risk, type of procedure, and other pre-
, intra-, and postoperative factors affect postoperative QoL. Elderly patients
experience impaired physical status soon after cardiac surgery, but it improves in
the following period. CABG and SAVR are associated with increases of physical
and mental health and functional capacity in the immediate postoperative and the
long long-term. Cardiac rehabilitation improves patient functional capacity, QoL,
and frailty following cardiac surgery.

Key Words: Quality of life; Health-related quality of life; Functional capacity; Cardiac
rehabilitation; Cardiac surgery; Coronary artery bypass grafting; Heart valve surgery;
Heart valve replacement
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Core Tip: Health-related quality of life (QoL) and functional capacity are the main indicators of patient outcome after cardiac
surgery. Preoperative health condition, age, length of intensive care unit (ICU) stay, operative risk, type of procedure,
perioperative complications and comorbidities are the primary determinants of QoL after ICU discharge. Following heart
surgery, the physical status of elderly patients is lower than that of younger patients but improves over time. The results of
studies of patient health status and functional ability after cardiac surgery reveal significant short- and long-term
improvement of QoL and functional capacity. Cardiac rehabilitation has a central role in the recovery of function.
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INTRODUCTION

Cardiovascular diseases are among the leading causes of morbidity and mortality worldwide[1,2]. They account for 17.9
million deaths annually[3], increase in occurrence with age, and coronary heart disease and aortic stenosis are among the
most common[4-6]. However, effective prevention, treatment, and management decrease the incidence and the risk of
sudden cardiac death[2]. Surgical intervention by coronary artery bypass grafting (CABG) and surgical aortic valve
replacement (SAVR), which are primarily performed in elderly patients[7], increase survival, functional status, and
quality of life (QoL)[3,8,9]. The current revision of the European Society of Cardiology/European Association for Cardio-
thoracic Surgery (ESC/EACTS) recommendations on managing valvular heart disease include considering the patient’s
anticipated life expectancy and QoL when planning interventions in elderly patients[10].

Elderly patients undergoing cardiac surgery pose a significant challenge as they have a greater incidence of
comorbidities and are at a high risk of readmission, mortality, and development of complications. Patients with cardiac
procedures and an ICU stay of at least 5 days had a 1-year overall survival rate of 46.2%, and those who were discharged
had a 1-year survival rate of 72.4%[11]. In another study[12], the overall survival rate was 67.8% 10 years after surgery.
Patients over 75 years of age had lower survival rates than younger patients (44.6% vs 74.6%, P < 0.001).

QoL is a subjective perception of an individual’s well-being, and is influenced by sociocultural factors. The ability to
carry out daily activities, including of physical mobility, independence from others, sufficient energy for self-help, social
contacts, emotional stability, absence of pain or other symptoms of discomfort, and adequate sleep and rest, are indicators
of a high QoL[3,13]. QoL is an important outcome of cardiac surgery as it helps predict surgical success from the
viewpoint of both patients and surgeons and it is affected by preoperative and postoperative factors[14]. Following
cardiac surgery, patients frequently experience pain, discomfort, depressive symptoms, frailty, a loss of overall well-
being, and an inability to return to their pre-procedure level of functioning. These symptoms may considerably reduce
QolL.

Functional capacity is also affected postoperatively because respiratory abnormalities may decrease peripheral muscle
strength and physical activity[14]. Patients experience decreased muscle strength and functional capacity[15] as well as
pulmonary complications such as pneumonia, atelectasis, and pleural effusion after CABG[16]. Improving functional
status is a key objective in addition to increasing survival. Early mobilization after cardiac surgery appears limited, with a
significant trend to increase over ICU stay, and is related to decreased duration of mechanical ventilation and ICU length
of stay[17]. Enrollment in cardiac rehabilitation (CR) programs improves functional capacity and decreases mortality,
complications, length of postoperative stay, and readmission rate[18-21]. The benefits of alternative exercise modalities,
such as neuromuscular electrical stimulation, are increased muscle strength and improved muscle function, but have no
significant effect on functional capacity[22]. The aim of this review is to provide an overview of the most recent findings
on QoL and functional capacity in patients after heart surgery.

ASSESSMENT TOOLS

QoL instruments

Health status instruments aim to provide a comprehensive assessment of health-related QoL (HRQoL) and can be used to
compare various patient cohorts, conditions, and subsequent treatments (Figure 1). The 36-Item Short-Form Health
Survey (SF-36) is a standardized tool for evaluating QoL[23], and offers valuable insights when used in patients
undergoing cardiac surgery[4,8,12,24]. It consists of 36 multiple-choice questions measuring eight different health-related
dimensions. The scores of each item in every dimension are recorded and transformed into a scale ranging from 0 (worst
health status) to 100 (best health status), with increasing scores representing improved QoL outcomes[25]. The 12-Item
Short Form Health Survey (SF-12) is another generic health status measure, two-component summary scales of mental
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Quality of life

e Short Form Health Survey-36

e Short Form Health Survey-12

e EuroQOL-5D

« Nottingham Health Profile

» Kansas City Cardiomyopathy Questionnaire
* New York Heart Association classification

Functional capacity

o Cardiopulmonary exercise test
o Dukes Activity Status Index

¢ 6-minute walk test

 Barthel index

Figure 1 Assessment tools for the evaluation of quality of life and functional capacity.

and physical HRQoL are generated. It includes 12 questions from the original SF-36 health survey, and two-component
summary scales of mental and physical HRQoL are generated by scoring, combining, and weighing the standardized
responses[26].

The EuroQOL-5D scoring system assesses the cost-benefit or cost-effectiveness of a particular procedure or treatment
[4]. It is a descriptive model that characterizes health in terms of five dimensions, namely mobility, self-care, daily
activity, pain/discomfort, and anxiety/depression. Each dimension is scored as having no problems, some problems, or
extreme problems. The instrument is a self-completed questionnaire that allows respondents to rate their general health
on the day of the interview using a vertical visual analog scale with a hash mark system that ranges from 0 to 100, repres-
enting the worst and best possible states of health, respectively[27].

The Nottingham Health Profile questionnaire is a generic scale designed to identify indicators of health limitations
rather than quantify disease severity. It contains 38 questions grouped into six domains[28]. The Kansas City Cardiomy-
opathy Questionnaire is a self-administered 23-item questionnaire designed to independently assess a patient’s
perception of their health status, including heart failure symptoms, impact on physical and social function, and how their
heart failure affects their QoL[29].

Functional status assessment

Cardiopulmonary exercise testing (CPET) is considered the gold standard noninvasive assessment of cardiopulmonary
disorders, especially heart failure. It evaluates the pulmonary, cardiovascular, muscular, and cellular oxidative responses
to exercise. CPET determines maximum exercise capacity by measuring peak oxygen uptake, and has prognostic and
diagnostic applicability for cardiorespiratory fitness[30]. It is also an effective means to evaluate the therapeutic benefit of
cardiac surgery in patients after CABG[31] or enrollment in CR[21].

The Duke Activity Status Index (DASI) is a self-administered questionnaire used to measure functional capacity[32],
and it has been validated in patients with cardiovascular disease[33,34]. A 12-item scale weighs the metabolic costs of
daily activities such as personal care, ambulation, household tasks, sexual function, and recreation. The summation of
positive responses yields a total score ranging from 0 to 58.2, with higher scores indicating greater functional capacity[32].

The 6-Minute Walk Test evaluates cardiopulmonary functional capacity and is used to determine the effects of
therapeutic interventions and prognosis of patients undergoing heart surgery, including CABG and aortic or and mitral
valve replacement[15,20,31,34-36]. The test consists of the distance walked as quickly as possible without running for 6
min in a 30-m hallway.

The Barthel mobility index is an ordinal scale that measures the ability to complete activities of daily living. Ten items
are scored by summing the points awarded to each daily life skill, such as eating, transferring, grooming, toileting,
bathing, dressing, walking, climbing stairs, and incontinence (bladder and bowel). The values range from 0 to 100, with
increasing scores indicating improved independence in performing daily activities[11,37,38].

HRQoL
Predictors of QoL

Several studies have investigated the potential risk factors affecting QoL after cardiac surgery. The existing evidence
identified 62 preoperative, 5 intra-operative, and 36 postoperative independent predictors of HRQoL shown in Figure 2
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Figure 2 Pre-, intra- and postoperative predictors of health-related quality of life after cardiac surgery. CABG: Coronary artery bypass grafting;
ICU: Intensive care unit; NYHA: New York Heart Association; PCI: Percutaneous coronary intervention.

[14]. Alcohol use, body mass index, body weight, depression, preoperative health status, and smoking are potential
modifiable predictors of HRQoL outcomes after cardiac surgery[14]. Preoperative health status was identified as a
predictor of worsening postoperative HRQoL 1 year after surgery[39]. Low preoperative HRQoL increased the odds of
worse physical health after surgery, and improved mental health was associated with better preoperative physical health
and worse preoperative mental health[40]. CABG was a predictor of deterioration of mental health, and previous
neurological disease was found to be a negative predictor of physical health[39]. Noyez et al[41] reported the same correl-
ations between pre- and postoperative QoL, with age and operative risk indicating deterioration of postoperative QoL.
On-pump CABG had an effect on QoL similar to that of off-pump procedures 6 months and 18 months after surgery[42,
43] and to that of CR outcomes[44].

Perioperative management with administration of fluid, inotropes, mechanical ventilation strategies, and postoperative
secondary preventive care significantly reduces morbidity, mortality, and duration of hospital stay and improves patient
QoL[45,46]. In the postoperative period, pain, traumatic memories, and restlessness in the ICU are independent
predictors of QoL. Muscle mass shows a trend of decrease in post-cardiac surgery patients and is associated with a
prolonged duration of mechanical ventilation and length of ICU stay[47]. Predictors of HRQoL outcome are potentially
modifiable[14]. Moreover, the incidence of postoperative delirium and infections is higher in octogenarians after SAVR
than in patients younger than 80 years of age. However, there is no difference in operative mortality and long-term
survival[7,24].

Recovery time after surgery is an independent predictor of an improvement in HRQoL. Except for the mitral valve,
valve replacement predicts improvement of the subscales of physical function and general health. Furthermore,
postoperative HRQoL deteriorates with increasing age[8]. The domains of role-physical, body pain, and vitality decrease
by a one-third point with every 1 year increase in age. Sex was also a significant predictor, with an average of 13-point
less improvement in the role-emotional domain in men than in women[48]. However, Pacari¢ et al[3] found that age, sex,
lifestyle, and risk factors did not predict poor QoL in CABG patients after rehabilitation.

QoL and CABG

For elderly patients, functional independence and improved QoL after cardiac surgery may be more important than
extending life expectancy. There seems to be a correlation between QoL and patients” age 6 months after CABG[49].
Patients who were 60-69 years of age had the most significant improvement of all QoL domains compared to those < 50,
50-59, and = 70 years of age. Another study found that the trajectories of SF-36 scores revealed that HRQoL and function
had improved in the 10 years after cardiac surgery; the improvements of physical and social functioning and role
limitations caused by physical problems were smaller in patients older than 75 years of age[12] (Table 1).
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Table 1 Characteristics of studies that evaluated patient outcomes after coronary artery bypass grafting and other cardiac surgery

Cardiopulmonary

Ref. Study design  Purpose Population (n) Male./female, bypass time ".] . Intervention Outcomes Main results
age inyr min/X-clamp time in
min
Deschka et al Observational ~ To assess survival, CABG, HVS, 84/35;722+ NA Barthel mobility Long-term ICU treatment In-hospital: Mortality was 36.1%, 1-year overall
[11], 2013 study functional capacity, combined 9.3 index, SF-12 after cardiac surgery is survival was 46.2%, and 1-year survival of the
and QoL 1 year after ~ procedures, aortic questionnaire related to a high in-hospital ~ discharged patients was 72.4%. Preoperative Barthel
cardiac surgery surgery, miscel- and follow-up mortality mobility index was 94.7% +13.9% vs 85.2% + 23.0%
laneous, emergency postoperatively. QoL was comparable with the
procedures (119) normative population
Peric et al[49], Observational ~ To evaluate the CABG (226) 181/45;58.3+ On pump procedure ~ NHP questionnaire Improvement of QoL after 6  Before CABG elderly patients had worse QoL in
2015 study changes in QoL 6 8.3/61.6+6.1 part 1 before and 6 months in older patients. Age sections of PM (r = 0.22, P = 0.001), SI (r = 0.16, P =
months after CABG months after is not an independent 0.009) and En (r = 0.23, P = 0.001). After 6 months,
surgery related to the surgery predictor of QoL deteri- patients group < 50 years improved in sections of PM,
patients’ age oration after CABG En, pain, and sleep. Group 60-69 years improved in all
sections. Group 50-59 years and 2 70 years also
improved in all sections except SI and sleep
respectively. There was a significant relationship
between patient’s age and improvement of QoL in
sections of PM (r = 0.18, P = 0.008), SI (r = 0.17, P =
0.01) and En (r = 0.21, P = 0.002)
Westerdahl et al  Prospective To investigate CABG, HVS, or 123/27;66+9 112+53/84 + 46 SF-36 HRQoL improved in HRQoL improved in all 8 aspects of SF-36 (P < 0.001).
[51], 2016 study pulmonary function  combined surgery questionnaire, comparison to preoperative ~ FVC decreased by 4%-5% compared to preoperative
and HRQoL 1 year (150) pulmonary values. Static and dynamic values (P < 0.05). Sternotomy-related pain at rest was 0
after cardiac surgery function lung function measurements  (0-7), at deep breath 0 (0-4) and at coughing 0 (0-8)
measurements slightly decreased, levels of
pain were low, and
saturation of peripheral
oXxygen was same as preoper-
atively
Gjeilo et al[12],  Prospective, To assess survival, Isolated CABG, 228/46,64.1+  64.0 (range: 16.0- SF-36 questionnaire HRQoL and function Total survival at 10 years was 67.8%. HRQoL
2018 observational ~ functional status, and HVS, CABG with 9.9 206)/40.0 (5.0-180.0) NYHA classi- improved from before to 10 improved compared with baseline in 7 of 8 SF-36
cohort study HRQoL 10 years after HVS, miscellaneous fication years after cardiac surgery, subscales. Older patients improved less than younger
cardiac surgery (274) also for older patients patients (3 of 8 SF-36 subscales were worse). NYHA
classification improved also among older patients
(from 59% in NYHA class III/IV at baseline to 30.3%
after 10 years, P < 0.013)
Joskowiak etal ~ Prospective To assess HRQoL CABG, AVR, CABG 123/41;70 122.9+37.4/81.8+27.6 SF-36 questionnaire Gradual improvement of PCS score increased from 40.1 (range: 31.9-49.9) before
[39], 2022 cohort study change within 12 and AVR, aortic (range: 62-76) upon admission physical and mental health surgery to 46.3 (37.0-52.4) at 3 months and 52.4 (46.4-
months after cardiac  surgery, other and at 3 months status 56.3) at 12 months after surgery. The MCS score
surgery and to surgery, redo and 12 months increased from 48.8 (38.6-55.3) at baseline to 50.9 (38.9-
identify predictors of  surgery (164) after surgery 57.2) at 3 months and 53.1 (42.0-57.8) at 12 months after

deterioration in
physical and mental
health
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surgery. Up to 7.9% and 21.2% of patients had poorer
PCS and MCS scores respectively at 12 months.
Predictors of deterioration in postoperative HRQoL
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are preoperative health status, age < 70 years, CABG
and a previous neurological event

Muthukrishnan  Prospective To determine the QoL CABG (200) 184/16; 55 SF-36 questionnaire Improvement in physical PCS score was 34.57 + 9.6 preoperative vs 43.53 + 7
et al[50], 2023 cohort study 3 months after CABG (12.5) and STAI scale 2 health. Preoperative anxiety ~ postoperative. MCS score respectively was 54.87 +1.19
surgery days beforeand 3  was a significant predictor of vs 51.65 * 9.67. Perception of low physical health QoL
months after CABG physical health was due to preoperative anxiety (8 = 0.535, t = 8.433, P
surgery <0.001)

AVR: Aortic valve surgery; CABG: Coronary artery by-pass grafting; CAD: Coronary artery disease; En: Energy; FVC: Forced vital capacity; HRQoL: Health-related quality of life; HVS: Heart valve surgery; MCS: Mental component
summary; NA: Not available; NYHA: New York Heart Association; PCS: Physical component summary; PM: Physical mobility; QoL: Quality of life; SI: Social isolation; STAI: State-trait anxiety inventory; SF-36: Short-Form Health
Survey-36.

Studies of the QoL after CABG have yielded encouraging short-and long-term results. Although preoperative anxiety
was a strong predictor of poor HRQoL, patients had greater increases of the level of physical health compared with
mental health 3 months after CABG[50]. This is within the range of the findings of another study, where physical and
mental component summary scores increased for the majority of patients at 12 months after surgery. However, one-third
of patients at 3 months and one-fifth of patients at 1 year did not recover their mental health status[39].

Deschka et al[11] assessed survival, functional outcome, and QoL 1 year after discharge from the hospital in patients
who had been treated for at least 5 days. The physical and mental health scores in the SF-12 health survey did not differ
from a normative sample. HRQoL also significantly increased 1 year after surgery in all eight SF-36 trajectories in 150
patients undergoing CABG, valve surgery, or combined surgery[51]. Long-term positive health status results were also
reported by Gjeilo et al[12], with improvement of seven of eight SF-36 subscales 10 years after obtaining the baseline
values.

QoL and heart valve surgery

QoL after valve surgery has been the focus of interest in many studies. SAVR procedures in octogenarians have low
postoperative mortality. However, QoL was found to decrease 30 days after surgery and then improve to or above
normal at the 1-year follow-up (Table 2). Additionally, age did not seem to affect physical or mental health during the
reported period[24]. Improvement in the QoL of frail patients after 3 months was reported by Kotajarvi et al[34], with
increases of physical function and physical health of 50% in the DASI and 14% in the SF-12 scores. In the frail compared
with non-frail patients, mental health (3.6 points vs <1 point), well-being (21.6 points vs 7.1 points), and QoL (25.1 points
vs 8.7 points) improved significantly in frail compared with non-frail patients.

HRQoL was increased at 6 months after the SAVR procedure except in the bodily pain dimension of SQ-36. The EQ-5D
index increased from 0.73 to 0.90, as did the visual analog scale score[25]. At 12 months of follow-up after SAVR and
CABG, the results converged, with improvements in QoL within each group[52]. Over 2 years of follow-up the health
status of patients with severe aortic stenosis after SAVR also increased considerably[29].

In a study with a follow-up of 5.9 years, there was a noticeable increase across the subscales of the SF-36 except for
mental health in patients after heart valve replacement. At 1 year, there was an improvement across all domains except
for mental health. At 2 years, health status increased from the preoperative measurement, with mental health being
significantly better. However, physical function, role-physical, and role-emotional domains were significantly reduced
compared with the 1 year outcomes. After 2 years, all SF-36 trajectories other than mental health showed significant
increases compared with the preoperative values[48]. In an observational study of 899 patients, mean physical health

Beienideng>  VVJC | https://www.wjgnet.com 441 August 26,2024 | Volume16 | Issue8 |



Raidou V et al. Cardiac surgery: QoL and functional capacity

Table 2 Characteristics of the studies reviewed for patients after heart valve surgery

Population  Maleffemale  C1a™P
Ref. Study design  Purpose opulation . timein Intervention Outcomes Main results
(n) (n); age in yr .
min
Thomson  Prospective To evaluate the HRQoL Rheumatic 56/72;26.7 (12.4) NA SF-36 questionnaire (preoper- Significant improvement Preoperative HRQoL was impaired but at 1 year postoperative
Mangnall et study after heart valve heart disease atively and 1, 2, and > 2 years of HRQoL sustained improved across all domains (P < 0.05) apart from mental
al[48], 2014 replacement surgery (128) postoperatively) over time health (P = 0.081). At 2 years it remained improved from
preoperative measurement, with mental health now
significantly better (P = 0.028). By > 2 years follow-up all
HRQoL domains, except for mental health, were significantly
better than preoperative (P = 0.066)
Jansen Prospective, To investigate the influence ~ AS age < 80 363/234 and 91 SE-36 questionnaire (PCSand Mortality rates were low  In octogenarians, postoperative delirium was 11.0% vs 6.2% in
Klomp etal observational of age on postoperative (597)and AS  85/78; 71 (range: (range: MCS score) in group > 80 years and < 80 years; P = 0.034. Operative mortality was 1.9% vs 2.9%; P =
[24],2016 ~ cohort study outcomes and HRQoL 1 age >80 (163)  66-75) and 82 (81- 75-111) QoL increased towards ~ 0.59. The QoL was impaired 30-days after surgery (PCS = 45.01,
year after SAVR 83) and 82 normal values P <0.001; MCS = 48.21, P = 0.04) but improved towards or
(68-107) above normal values at 1-year follow-up (PCS =49.92, P = 0.67,
MCS = 52.55, P < 0.001). Age was not associated with a lower
PCS (= 0.08 per year, P = 0.34) or MCS (f = 0.08 per year, P =
0.32) 1 year after surgery
Baronetal Randomized To compare HRQoL among TAVR (950) 1006/827; 81.4 NA KCCQ, SF-36 questionnaire ~ Improvement of health  After 2 years of follow up, both TAVR and SAVR showed
[29],2017  clinical trial intermediate-risk patients and SAVR 6.8) and EuroQOL-5D at baseline, status with both TAVR  significant improvements in both disease-specific (16-22 points
with severe AS treated with  (883) 1 month, 1 year, and 2 years  and SAVR at 2 years of ~ on the KCCQ-OS scale) and generic health status (3.9-5.1 points
either TAVR or SAVR follow up on the SF-36 physical summary scale)
Kotajarvi et Prospective To investigate QoL in AS (103) 61/42;80.6+74 NA DASI, SF-12 questionnaire Frail patients exhibit Frail patients improved in DASI and SF-12 PCS scores by 50%
al[34],2017  study patients undergoing TAVR and LASA administered greater improvement in  and 14%, respectively. SF-12 MCS scores improved in frail
or SAVR, and examine the before and 3 months after patients’ self-reported compared to non-frail participants (3.6 points vs <1 point).
extent to which patient- surgery outcomes than non-frail ~ Physical well-being and QoL measures also increased in frail
centered outcomes compare patients compared to non-frail participants (21.6 points vs 7.1 points)
between frail and non-frail and (25.1 points vs 8.7 points) respectively
patients
Olssonetal Single-center To describe patients” self- TAVI (24) and 15/9and 12/12; NA Katz index of independence ~ No change in cognitive ~ Symptoms reduced, but breathlessness and fatigue remained,
[25],2017  study reported outcomes in terms SAVR (24) 81 (range: 60-90) in ADL, SE-36 questionnaire, function or dependence  especially in the TAVI group. HRQoL was very low in the
of physical function, and 80 (61-88) EuroQOL-5D and Mini and no difference inthe =~ TAVI group at baseline but increased in all dimensions except
symptoms, dependence, Mental State Examination on  size of improvement social function
HRQoL, and cognitive the day before and at 6 between groups at 6
function after TAVI and months after surgery months” follow-up
SAVR
Blokzijl et al Observational, ~ To explore the effect of SAVR (899) 583/316; NA NA SF-12 or SF-36 questionnaire ~ Patients after SAVRon  Physical health increased from 55 to 66 and mental health from
[8], 2021 multicenter, SAVR on QoL and the at baseline and at 1-year average improve in 60 to 66
cohort study variance with age follow-up physical and mental QoL
Surmanet  Prospective To report on the prospective TAVR (100), 79/21,80/20, NA Improvement in PROMs QoL improved within each group over 12 months (P value =
al[52],2022  study outcomes in the areas of SAVR (100), 79/21; 65.94 and frailty in all groups ~ 0.0001). Depression between groups (P value = 0.0395) and
depression, QoL, angina, and CABG (11.6), 82.87 (6.9), by 3 months within each group was significant (P value = 0.0073 for SAVR
and frailty in SAVR and (100) 65.90 (10.0) postoperative regardless and 0.0001 for TAVR). Angina was most frequent in TAVR in
TAVR patients with AS of type of surgery the QL (P = 0.0001) and PL (P = 0.0007) domains, and
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improvement was significant in the QL (SAVR P = 0.0010,

TAVR P = 0.0001) and PL (SAVR P = 0.0002, TAVR P = 0.0007)
domains in both groups. Frailty improved in both groups but

was greatest in TAVR (P = 0.00126)

ADL: Activities of daily life; AS: Aortic stenosis; CABG: Coronary artery bypass grafting; DASI: Duke Activity Status Index; HRQoL: Health-related quality of life; KCCQ: Kansas City Cardiomyopathy Questionnaire; LASA: Linear
analogue self-assessment; MCS: Mental component score; NA: Not available; PCS: Physical component score; PL: Physical limitation; PROMS: Patient reported outcomes; QL: Quality of life score; QoL: Quality of life; SAVR: Surgical

aortic valve replacement; SF-36: Short-Form Health Survey-36; TAVI: Transcatheter aortic valve implantation; TAVR: Transcatheter aortic valve replacement.

evaluated by the SF-36 increased from 55 to 66 and mental health increased from 60 to 66 in 4 years[8].

Functional capacity and cardiac surgery

Patients undergoing cardiac surgery are likely to experience complications such as impaired mobility, worsened
functional capacity, and decreased muscle strength. Functional status 1 year after cardiac procedures and long-term
intensive care stays were significantly lower than the preoperative scores[11]. Despite that, the findings of recent clinical
studies indicate improvement of exercise capacity after CABG or valve replacement[31,53-55]. The DASI score showed a
50% improvement in physical function[34], and a prospective study[12] found that the percentage of New York Heart
Association class III/IV patients decreased from 59% to 30.3% 10 years post-cardiac surgery (P < 0.013).

Inspiratory muscle training (IMT) improves exercise capacity, lung function, and inspiratory muscle strength. A recent
study reported the beneficial effect of IMT on exercise capacity, respiratory muscle strength, inspiratory muscle
endurance, QoL, and laboratory biomarkers in patients after CABG[31]. A study of twice-daily IMT in patients from the
third postoperative day until 4 weeks after valve replacement found that inspiratory muscle strength and lung function
values were restored to pre-operative values, and functional capacity significantly increased[9]. A similar study found
improvements in lung function, inspiratory pressure, and functional capacity 6 months after mitral valve replacement
surgery[35]. The results of that study agree with the report by Cordeiro et al[56] in which, after cardiac surgery, patients
underwent respiratory muscle training, conducted twice daily from the ICU discharge until hospital discharge. However,
a recent randomized and controlled pilot trial conducted by the same research group[15] found that IMT did not provide
greater benefits than usual care for improving functional capacity in patients after CABG. Nonetheless, the study did
show that IMT led to a reduction in pulmonary complications and shortened hospital stays.

CR and cardiac surgery

CR and physical activity after cardiac surgery decrease morbidity and frailty and improve QoL and physical and
cognitive disorders. CR after coronary artery revascularization is a Class IA recommendation of the ACC/AHA /SCAI
guidelines. The evidence supports exercise rehabilitation to decrease hospitalizations and increase functional capacity,
exercise tolerance, and HRQoL[57]. However, many patients remain (49.5%) or become (39.0%) physically inactive after
cardiac surgery[58]. A CR program includes a number of interventions such as patient assessment, education regarding
medical adherence and cardiovascular risk management, dietary recommendations, psychosocial support, behavior
modification, personalized exercise training, and physical activity counseling[57,59]. After cardiac surgery, the patient
must resume optimal functioning to carry out daily activities and adopt a healthy lifestyle for a lifetime. Therefore, short-
and long-term goals are essential components of CR[60]. The program should be prescribed either before hospital
discharge or at the initial outpatient visit[57]. In the acute phase[60], rehabilitation includes early mobilization during
hospitalization, within the first 24 h[61]. Mobilization includes active-passive range of motion exercises, changing
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position, respiratory physiotherapy, neuromuscular electrical stimulation, and virtual reality training[60-63].

After discharge from the hospital, outpatient care and maintenance incorporates supervised progressive exercise that is
center- or home-based and performed either face-to-face or in an alternative model, patient education, and behavior
modification[64]. The optimal type of exercise, intensity, and duration are tailored to safety and effectiveness criteria[57].
The appropriate dose of exercise is defined by individual tolerance and clinical efficacy, and cardiopulmonary exercise
testing combined with echocardiography are used for clinical assessment and risk stratification[30]. Training sessions
vary in intensity (50%-95% of peak heart rate, heart rate reserve, or exercise capacity), modality (cycle ergometer,
treadmill walking, circuit training, cross-country skiing, and ball games), and duration (20-80 min per session including
warm-up and cool-down exercises)[64]. The costs and effectiveness of home- and center-based CR for QoL improvement
are comparable[57].

Patients undergoing transcatheter aortic valve intervention or SAVR benefit similarly from CR[38]. In phase II CR, the
QoL of CABG patients was found to be significantly correlated with either peak oxygen uptake or functional aerobic
impairment by previous studies[65,66]. An early CR exercise program including active range-of-motion exercises from
the day following heart valve surgery until hospital discharge improved physical function[67]. Similarly, 3 weeks of
bicycle exercise, walking, and strength training combined with education and psychological support begun before
discharge increased functional and emotional status after aortic valve replacement[68].

A 36-session outpatient CR program of physical exercise, lifestyle modification, and pharmacotherapy also benefited
patients after CABG. The 12-week program improved QoL and exercise tolerance and mitigated cardiac risk factors in 370
patients with diabetes and 942 without diabetes[69]. A prospective study of the QoL of patients before cardiac surgery, 1
month after surgery, and after CR[3] found that patients had a low QoL before surgery and had low scores in all
subscales other than social functioning. One month after surgery, the subscale scores had improved but still indicated an
unsatisfactory QoL. One year following surgery, almost all subscales were satisfactory. After rehabilitation, there was a
considerable improvement in all trajectories of the SF-36, with the highest increase in score for the change in physical pain
and the lowest score in the area of physical role functioning.

CONCLUSION

This overview of recently published studies reveals the significance of QoL and functional capacity as key outcome
measures for patients after cardiac surgery. After undergoing cardiac surgery, it is recommended that all patients be
assessed with standardized assessment tools such as the EQ-5D, SF-36, and DASI to determine their QoL and functional
capacity. Most patients significantly improve their physical and mental status capacity. With increasing age, patients are
at higher risk of experiencing a deterioration of postoperative QoL and slow functional recovery. Pre-, intra-, and
postoperative risk factors should be identified early, prevented, and treated to improve QoL and functional capacity after
cardiac surgery. Evidence of the benefits of rehabilitation on improving cardiorespiratory fitness and cardiovascular
function are clear and undeniable. Therefore, systematic efforts to implement national guidelines regarding the
management of cardiovascular health, high referrals to CR programs, adherence, and compliance comprise an excellent
strategy to increase patient participation.

FOOTNOTES

Author contributions: Raidou V, Mitete K, Kourek C, and Antonopoulos M performed the literature research; Raidou V, Mitete K, and
Kourek C wrote the paper; Soulele T, Kolovou K, Vlahodimitris I, and Vasileiadis I analyzed the literature and revised the paper;
Dimopoulos S read the final draft and approved the manuscript. Raidou V and Mitete K have made crucial and indispensable
contributions towards the completion of the project and thus qualified as the co-first authors of the paper.

Conflict-of-interest statement: All the authors report no relevant conflicts of interest for this article.

Open-Access: This article is an open-access article that was selected by an in-house editor and fully peer-reviewed by external reviewers.
It is distributed in accordance with the Creative Commons Attribution NonCommercial (CC BY-NC 4.0) license, which permits others to
distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the
original work is properly cited and the use is non-commercial. See: https:/ /creativecommons.org/ Licenses/by-nc/4.0/

Country of origin: Greece

ORCID number: Vasiliki Raidou 0000-0001-8964-8783; Katerina Mitete 0009-0002-7450-7296; Christos Kourek 0000-0003-4348-2153; Michael
Antonopoulos 0000-0003-2071-9445; Toannis Vasileiadis 0000-0002-9529-9361; Stavros Dimopoulos 0000-0003-2199-3788.

S-Editor: Wang J]
L-Editor: Filipodia
P-Editor: Zhao YQ

Buissidenge WIC | hittps:/ /www.wjgnet.com 444 August 26,2024 | Volume16 | Issue8 |


https://creativecommons.org/Licenses/by-nc/4.0/
http://orcid.org/0000-0001-8964-8783
http://orcid.org/0000-0001-8964-8783
http://orcid.org/0009-0002-7450-7296
http://orcid.org/0009-0002-7450-7296
http://orcid.org/0000-0003-4348-2153
http://orcid.org/0000-0003-4348-2153
http://orcid.org/0000-0003-2071-9445
http://orcid.org/0000-0003-2071-9445
http://orcid.org/0000-0002-9529-9361
http://orcid.org/0000-0002-9529-9361
http://orcid.org/0000-0003-2199-3788
http://orcid.org/0000-0003-2199-3788

Raidou V et al. Cardiac surgery: QoL and functional capacity

REFERENCES

N8}

w

6

16

20

Carabello BA, Paulus WJ. Aortic stenosis. Lancet 2009; 373: 956-966 [PMID: 19232707 DOI: 10.1016/S0140-6736(09)60211-7]

Kumar A, Avishay DM, Jones CR, Shaikh JD, Kaur R, Aljadah M, Kichloo A, Shiwalkar N, Keshavamurthy S. Sudden cardiac death:
epidemiology, pathogenesis and management. Rev Cardiovasc Med 2021; 22: 147-158 [PMID: 33792256 DOI: 10.31083/j.rcm.2021.01.207]
Paéarié¢ S, Turk T, Eri¢ I, Orkié Z, Petek Erié¢ A, Milosti¢-Srb A, Far&i¢ N, Baraé I, Nem¢ié A. Assessment of the Quality of Life in Patients
before and after Coronary Artery Bypass Grafting (CABG): A Prospective Study. /nt J Environ Res Public Health 2020; 17 [PMID: 32098322
DOLI: 10.3390/ijerph17041417]

Baig K, Harling L, Papanikitas J, Attaran S, Ashrafian H, Casula R, Athanasiou T. Does coronary artery bypass grafting improve quality of life
in elderly patients? Interact Cardiovasc Thorac Surg 2013; 17: 542-553 [PMID: 23711736 DOI: 10.1093/icvts/ivt220]

Eveborn GW, Schirmer H, Heggelund G, Lunde P, Rasmussen K. The evolving epidemiology of valvular aortic stenosis. the Tromsg study.
Heart 2013; 99: 396-400 [PMID: 22942293 DOI: 10.1136/heartjnl-2012-302265]

Kim CA, Rasania SP, Afilalo J, Popma JJ, Lipsitz LA, Kim DH. Functional status and quality of life after transcatheter aortic valve
replacement: a systematic review. Ann Intern Med 2014; 160: 243-254 [PMID: 24727842 DOI: 10.7326/M13-1316]

Hussain Al, Auensen A, Brunborg C, Beitnes JO, Gullestad L, Pettersen KI. Age-dependent morbidity and mortality outcomes after surgical
aortic valve replacement. Interact Cardiovasc Thorac Surg 2018; 27: 650-656 [PMID: 29746650 DOI: 10.1093/icvts/ivy154]

Blokzijl F, Houterman S, van Straten BHM, Daeter E, Brandon Bravo Bruinsma GJ, Dieperink W, Reneman MF, Keus F, van der Horst ICC,
Mariani MA. The impact of surgical aortic valve replacement on quality of life-a multicenter study. J Thorac Cardiovasc Surg 2021; 161:
1204-1210.e7 [PMID: 31839233 DOI: 10.1016/].jtcvs.2019.09.184]

Cargnin C, Karsten M, Guaragna JCVDC, Dal Lago P. Inspiratory Muscle Training After Heart Valve Replacement Surgery Improves
Inspiratory Muscle Strength, Lung Function, and Functional Capacity: A RANDOMIZED CONTROLLED TRIAL. J Cardiopulm Rehabil
Prev2019; 39: E1-E7 [PMID: 31465307 DOI: 10.1097/HCR.0000000000000409]

Vahanian A, Beyersdorf F, Praz F, Milojevic M, Baldus S, Bauersachs J, Capodanno D, Conradi L, De Bonis M, De Paulis R, Delgado V,
Freemantle N, Gilard M, Haugaa KH, Jeppsson A, Jiini P, Pierard L, Prendergast BD, Sadaba JR, Tribouilloy C, Wojakowski W; ESC/EACTS
Scientific Document Group. 2021 ESC/EACTS Guidelines for the management of valvular heart disease. Eur Heart J 2022; 43: 561-632
[PMID: 34453165 DOI: 10.1093/eurheartj/ehab395]

Deschka H, Schreier R, El-Ayoubi L, Erler S, Alken A, Wimmer-Greinecker G. Survival, functional capacity, and quality of life after cardiac
surgery followed by long-term intensive care stay. Thorac Cardiovasc Surg 2013; 61: 696-700 [PMID: 23619590 DOI:
10.1055/s-0033-1342942]

Gjeilo KH, Stenseth R, Wahba A, Lydersen S, Klepstad P. Long-term health-related quality of life and survival after cardiac surgery: A
prospective study. J Thorac Cardiovasc Surg 2018; 156: 2183-2190.¢2 [PMID: 30319093 DOI: 10.1016/j.jtcvs.2018.05.087]

Kocaaslan C, Ketenci B, Yilmaz M, Kehlibar T, Memetoglu ME, Ertas G, Eren M, Demirtas MM. Comparison of Transcatheter Aortic Valve
Implantation versus Surgical Aortic Valve Replacement to Improve Quality of Life in Patients >70 Years of Age with Severe Aortic Stenosis.
Braz J Cardiovasc Surg 2016; 31: 1-6 [PMID: 27074268 DOI: 10.5935/1678-9741.20150092]

Sanders J, Bowden T, Woolfe-Loftus N, Sekhon M, Aitken LM. Predictors of health-related quality of life after cardiac surgery: a systematic
review. Health Qual Life Outcomes 2022; 20: 79 [PMID: 35585633 DOI: 10.1186/s12955-022-01980-4]

Cordeiro ALL, Carvalho BSC, Silva EGD, Santos NDS, de Melo TA, Guimardes ARF, Petto J. Inspiratory muscle training and functional
capacity following coronary artery bypass grafting in high-risk patients: A pilot randomized and controlled trial. J Clin Transl Res 2022; 8:
266-271 [PMID: 35975188 DOI: 10.18053/jctres.08.202204.001]

Mathis MR, Duggal NM, Likosky DS, Haft JW, Douville NJ, Vaughn MT, Maile MD, Blank RS, Colquhoun DA, Strobel RJ, Janda AM,
Zhang M, Kheterpal S, Engoren MC. Intraoperative Mechanical Ventilation and Postoperative Pulmonary Complications after Cardiac Surgery.
Anesthesiology 2019; 131: 1046-1062 [PMID: 31403976 DOI: 10.1097/ALN.0000000000002909]

Raidou V, Dimopoulos S, Chatzivasiloglou F, Kourek C, Tsagari V, Pitsolis T, Papadopoulos K, Kriaras I, Tasouli A, Nanas SN, Karabinis A.
Early mobilization is associated with decreased mechanical ventilation and ICU length of stay following cardiac surgery. Health Res J 2021, 7:
184 [DOI: 10.12681/healthresj.28161]

Eichler S, Salzwedel A, Reibis R, Nothroff J, Harnath A, Schikora M, Butter C, Wegscheider K, Voller H. Multicomponent cardiac
rehabilitation in patients after transcatheter aortic valve implantation: Predictors of functional and psychocognitive recovery. Eur J Prev
Cardiol 2017; 24: 257-264 [PMID: 27852810 DOI: 10.1177/2047487316679527]

Imran HM, Baig M, Mujib M, Beale C, Gaw A, Stabile L, Shah NR, Gordon PC, Wu WC. Comparison of phase 2 cardiac rehabilitation
outcomes between patients after transcatheter versus surgical aortic valve replacement. Eur J Prev Cardiol 2018; 25: 1577-1584 [PMID:
30086685 DOI: 10.1177/2047487318792099]

Jafri SH, Hushcha P, Dorbala P, Bousquet G, Lutfy C, Klein J, Mellett L, Sonis L, Polk D, Skali H. Physical and Psychological Well-being
Effects of Cardiac Rehabilitation on Patients Following Mitral Valve and Aortic Valve Procedures. J Cardiopulm Rehabil Prev 2022; 42: 90-96
[PMID: 34793360 DOI: 10.1097/HCR.0000000000000609]

Russo N, Compostella L, Tarantini G, Setzu T, Napodano M, Bottio T, D'Onofrio A, Isabella G, Gerosa G, Iliceto S, Bellotto F. Cardiac
rehabilitation after transcatheter versus surgical prosthetic valve implantation for aortic stenosis in the elderly. Eur J Prev Cardiol 2014; 21:
1341-1348 [PMID: 23757283 DOI: 10.1177/2047487313494029]

Kourek C, Kanellopoulos M, Raidou V, Antonopoulos M, Karatzanos E, Patsaki I, Dimopoulos S. Safety and effectiveness of neuromuscular
electrical stimulation in cardiac surgery: A systematic review. World J Cardiol 2024; 16: 27-39 [PMID: 38313389 DOI:
10.4330/wjc.v16.i1.27]

Pappa E, Kontodimopoulos N, Niakas D. Validating and norming of the Greek SF-36 Health Survey. Qual Life Res 2005; 14: 1433-1438
[PMID: 16047519 DOI: 10.1007/s11136-004-6014-y]

Jansen Klomp WW, Nierich AP, Peelen LM, Brandon Bravo Bruinsma GJ, Dambrink JE, Moons KGM, Van't Hof AWJ. Survival and quality
of life after surgical aortic valve replacement in octogenarians. J Cardiothorac Surg 2016; 11: 38 [PMID: 26992390 DOI:
10.1186/s13019-016-0432-0]

Olsson K, Nilsson J, Hornsten A, Néslund U. Patients' self-reported function, symptoms and health-related quality of life before and 6 months
after transcatheter aortic valve implantation and surgical aortic valve replacement. Eur J Cardiovasc Nurs 2017; 16: 213-221 [PMID: 27169460
DOI: 10.1177/1474515116650342]

Buissidenge WIC | hittps:/ /www.wjgnet.com 445 August 26,2024 | Volume16 | Issue8 |


http://www.ncbi.nlm.nih.gov/pubmed/19232707
https://dx.doi.org/10.1016/S0140-6736(09)60211-7
http://www.ncbi.nlm.nih.gov/pubmed/33792256
https://dx.doi.org/10.31083/j.rcm.2021.01.207
http://www.ncbi.nlm.nih.gov/pubmed/32098322
https://dx.doi.org/10.3390/ijerph17041417
http://www.ncbi.nlm.nih.gov/pubmed/23711736
https://dx.doi.org/10.1093/icvts/ivt220
http://www.ncbi.nlm.nih.gov/pubmed/22942293
https://dx.doi.org/10.1136/heartjnl-2012-302265
http://www.ncbi.nlm.nih.gov/pubmed/24727842
https://dx.doi.org/10.7326/M13-1316
http://www.ncbi.nlm.nih.gov/pubmed/29746650
https://dx.doi.org/10.1093/icvts/ivy154
http://www.ncbi.nlm.nih.gov/pubmed/31839233
https://dx.doi.org/10.1016/j.jtcvs.2019.09.184
http://www.ncbi.nlm.nih.gov/pubmed/31465307
https://dx.doi.org/10.1097/HCR.0000000000000409
http://www.ncbi.nlm.nih.gov/pubmed/34453165
https://dx.doi.org/10.1093/eurheartj/ehab395
http://www.ncbi.nlm.nih.gov/pubmed/23619590
https://dx.doi.org/10.1055/s-0033-1342942
http://www.ncbi.nlm.nih.gov/pubmed/30319093
https://dx.doi.org/10.1016/j.jtcvs.2018.05.087
http://www.ncbi.nlm.nih.gov/pubmed/27074268
https://dx.doi.org/10.5935/1678-9741.20150092
http://www.ncbi.nlm.nih.gov/pubmed/35585633
https://dx.doi.org/10.1186/s12955-022-01980-4
http://www.ncbi.nlm.nih.gov/pubmed/35975188
https://dx.doi.org/10.18053/jctres.08.202204.001
http://www.ncbi.nlm.nih.gov/pubmed/31403976
https://dx.doi.org/10.1097/ALN.0000000000002909
https://dx.doi.org/10.12681/healthresj.28161
http://www.ncbi.nlm.nih.gov/pubmed/27852810
https://dx.doi.org/10.1177/2047487316679527
http://www.ncbi.nlm.nih.gov/pubmed/30086685
https://dx.doi.org/10.1177/2047487318792099
http://www.ncbi.nlm.nih.gov/pubmed/34793360
https://dx.doi.org/10.1097/HCR.0000000000000609
http://www.ncbi.nlm.nih.gov/pubmed/23757283
https://dx.doi.org/10.1177/2047487313494029
http://www.ncbi.nlm.nih.gov/pubmed/38313389
https://dx.doi.org/10.4330/wjc.v16.i1.27
http://www.ncbi.nlm.nih.gov/pubmed/16047519
https://dx.doi.org/10.1007/s11136-004-6014-y
http://www.ncbi.nlm.nih.gov/pubmed/26992390
https://dx.doi.org/10.1186/s13019-016-0432-0
http://www.ncbi.nlm.nih.gov/pubmed/27169460
https://dx.doi.org/10.1177/1474515116650342

Raidou V et al. Cardiac surgery: QoL and functional capacity

26 Miiller-Nordhorn J, Roll S, Willich SN. Comparison of the short form (SF)-12 health status instrument with the SF-36 in patients with
coronary heart disease. Heart 2004; 90: 523-527 [PMID: 15084550 DOI: 10.1136/hrt.2003.013995]

27 Berghammer M, Karlsson J, Ekman I, Eriksson P, Dellborg M. Self-reported health status (EQ-5D) in adults with congenital heart disease. Int
J Cardiol 2013; 165: 537-543 [PMID: 22051437 DOI: 10.1016/j.ijcard.2011.10.002]

28 Hunt SM, McKenna SP, McEwen J, Williams J, Papp E. The Nottingham Health Profile: subjective health status and medical consultations.
Soc Sci Med A 1981; 15: 221-229 [PMID: 6973203 DOI: 10.1016/0271-7123(81)90005-5]

29 Baron SJ, Arnold SV, Wang K, Magnuson EA, Chinnakondepali K, Makkar R, Herrmann HC, Kodali S, Thourani VH, Kapadia S, Svensson
L, Brown DL, Mack MJ, Smith CR, Leon MB, Cohen DJ; PARTNER 2 Investigators. Health Status Benefits of Transcatheter vs Surgical
Aortic Valve Replacement in Patients With Severe Aortic Stenosis at Intermediate Surgical Risk: Results From the PARTNER 2 Randomized
Clinical Trial. JAMA Cardiol 2017; 2: 837-845 [PMID: 28658491 DOI: 10.1001/jamacardio.2017.2039]

30 Guazzi M, Bandera F, Ozemek C, Systrom D, Arena R. Cardiopulmonary Exercise Testing: What Is its Value? J Am Coll Cardiol 2017; 70:
1618-1636 [PMID: 28935040 DOI: 10.1016/j.jacc.2017.08.012]

31 Dos Santos TD, Pereira SN, Portela LOC, Cardoso DM, Lago PD, Dos Santos Guarda N, Moresco RN, Pereira MB, de Albuquerque IM.
Moderate-to-high intensity inspiratory muscle training improves the effects of combined training on exercise capacity in patients after coronary
artery bypass graft surgery: A randomized clinical trial. /nt J Cardiol 2019; 279: 40-46 [PMID: 30581100 DOI: 10.1016/j.ijcard.2018.12.013]

32 Parissis JT, Nikolaou M, Birmpa D, Farmakis D, Paraskevaidis I, Bistola V, Katsoulas T, Filippatos G, Kremastinos DT. Clinical and
prognostic value of Duke's Activity Status Index along with plasma B-type natriuretic peptide levels in chronic heart failure secondary to
ischemic or idiopathic dilated cardiomyopathy. Am J Cardiol 2009; 103: 73-75 [PMID: 19101233 DOI: 10.1016/j.amjcard.2008.08.045]

33 Bagur R, Rodés-Cabau J, Dumont E, De Larochelliére R, Doyle D, Pibarot P, Coté¢ M, Clavel MA, Villeneuve J, Gutiérrez M, Poirier P,
Bertrand OF. Performance-based functional assessment of patients undergoing transcatheter aortic valve implantation. Am Heart J2011; 161:
726-734 [PMID: 21473972 DOI: 10.1016/j.ahj.2010.12.024]

34 Kotajarvi BR, Schafer MJ, Atkinson EJ, Traynor MM, Bruce CJ, Greason KL, Suri RM, Miller JD, LeBrasseur NK. The Impact of Frailty on
Patient-Centered Outcomes Following Aortic Valve Replacement. J Gerontol A Biol Sci Med Sci 2017;72: 917-921 [PMID: 28329140 DOI:
10.1093/gerona/glx038]

35 Hegazy FA, Mohamed Kamel SM, Abdelhamid AS, Aboelnasr EA, Elshazly M, Hassan AM. Effect of postoperative high load long duration
inspiratory muscle training on pulmonary function and functional capacity after mitral valve replacement surgery: A randomized controlled
trial with follow-up. PLoS One 2021; 16: €0256609 [PMID: 34449776 DOI: 10.1371/journal.pone.0256609]

36 Steinmetz C, Bjarnason-Wehrens B, Baumgarten H, Walther T, Mengden T, Walther C. Prehabilitation in patients awaiting elective coronary
artery bypass graft surgery - effects on functional capacity and quality of life: a randomized controlled trial. Clin Rehabil 2020; 34: 1256-1267
[PMID: 32546065 DOI: 10.1177/0269215520933950]

37 Orvin K, Dvir D, Weiss A, Assali A, Vaknin-Assa H, Shapira Y, Gazit O, Sagie A, Kornowski R. Comprehensive prospective cognitive and
physical function assessment in elderly patients undergoing transcatheter aortic valve implantation. Cardiology 2014; 127: 227-235 [PMID:
24481462 DOLI: 10.1159/000356696]

38 Ribeiro GS, Melo RD, Deresz LF, Dal Lago P, Pontes MR, Karsten M. Cardiac rehabilitation programme after transcatheter aortic valve
implantation versus surgical aortic valve replacement: Systematic review and meta-analysis. Eur J Prev Cardiol 2017; 24: 688-697 [PMID:
28071146 DOI: 10.1177/2047487316686442]

39 Joskowiak D, Meusel D, Kamla C, Hagl C, Juchem G. Impact of Preoperative Functional Status on Quality of Life after Cardiac Surgery.
Thorac Cardiovasc Surg 2022; 70: 205-212 [PMID: 31499539 DOI: 10.1055/5-0039-1696953]

40 Verwijmeren L, Noordzij PG, Daeter EJ, van Zaane B, Peelen LM, van Dongen EPA. Preoperative determinants of quality of life a year after
coronary artery bypass grafting: a historical cohort study. J Cardiothorac Surg 2018; 13: 118 [PMID: 30453989 DOI:
10.1186/s13019-018-0798-2]

41 Noyez L. Is quality of life post cardiac surgery overestimated? Health Qual Life Outcomes 2014; 12: 62 [PMID: 24773766 DOI:
10.1186/1477-7525-12-62]

42 Apostolakis E, Papakonstantinou NA, Koniari I. Myocardial revascularization without extracorporeal circulation; Why hasn't it convinced yet?
Ann Card Anaesth 2017; 20: 219-225 [PMID: 28393784 DOI: 10.4103/aca.ACA 39 16]

43 Motallebzadeh R, Bland JM, Markus HS, Kaski JC, Jahangiri M. Health-related quality of life outcome after on-pump versus off-pump
coronary artery bypass graft surgery: a prospective randomized study. Ann Thorac Surg 2006; 82: 615-619 [PMID: 16863773 DOIL:
10.1016/j.athoracsur.2006.03.081]

44 Arefizadeh R, Hariri SY, Moghadam AJ. Outcome of Cardiac Rehabilitation Following Off-Pump Versus On-Pump Coronary Bypass
Surgery. Open Access Maced J Med Sci 2017, 5: 290-294 [PMID: 28698744 DOI: 10.3889/0amjms.2017.057]

45 Ball L, Costantino F, Pelosi P. Postoperative complications of patients undergoing cardiac surgery. Curr Opin Crit Care 2016; 22: 386-392
[PMID: 27309972 DOI: 10.1097/MCC.0000000000000319]

46 Kulik A. Secondary prevention after coronary artery bypass graft surgery: a primer. Curr Opin Cardiol 2016; 31: 635-643 [PMID: 27583372
DOI: 10.1097/HCO.0000000000000331]

47 Dimopoulos S, Raidou V, Elaiopoulos D, Chatzivasiloglou F, Markantonaki D, Lyberopoulou E, Vasileiadis I, Marathias K, Nanas S,
Karabinis A. Sonographic muscle mass assessment in patients after cardiac surgery. World J Cardiol 2020; 12: 351-361 [PMID: 32843937
DOI: 10.4330/wjc.v12.17.351]

48 Thomson Mangnall LJ, Sibbritt DW, Fry M, Windus M, Gallagher RD. Health-related quality of life of patients after mechanical valve
replacement surgery for rheumatic heart disease in a developing country. Heart Asia 2014; 6: 172-178 [PMID: 27326199 DOI:
10.1136/heartasia-2014-010562]

49 Peric V, Jovanovic-Markovic S, Peric D, Rasic D, Novakovic T, Dejanovic B, Borzanovic M. Quality of Life in Patients of Different Age
Groups before and after Coronary Artery By-Pass Surgery. Ann Thorac Cardiovasc Surg 2015; 21: 474-480 [PMID: 26328597 DOI:
10.5761/atcs.0a.15-00041]

50 Muthukrishnan A, Tayyib NA, Alsolami FJ, Ramaiah P, Lathamangeswaric C. Anxiety and Quality of Life Outcomes After Coronary Artery
Bypass Graft Surgery - A Prospective Cohort Study. Curr Probl Cardiol 2023; 48: 101474 [PMID: 36328336 DOI:
10.1016/j.cpcardiol.2022.101474]

51 Westerdahl E, Jonsson M, Emtner M. Pulmonary function and health-related quality of life 1-year follow up after cardiac surgery. J

Cardiothorac Surg 2016; 11: 99 [PMID: 27390849 DOI: 10.1186/s13019-016-0491-2]

Surman TL, Abrahams JM, Kim J, Surman HE, Roberts-Thomson R, Montarello JM, Edwards J, Worthington M, Beltrame J. Quality of life

W
N

Buissidenge WIC | hittps:/ /www.wjgnet.com 446 August 26,2024 | Volume16 | Issue8 |


http://www.ncbi.nlm.nih.gov/pubmed/15084550
https://dx.doi.org/10.1136/hrt.2003.013995
http://www.ncbi.nlm.nih.gov/pubmed/22051437
https://dx.doi.org/10.1016/j.ijcard.2011.10.002
http://www.ncbi.nlm.nih.gov/pubmed/6973203
https://dx.doi.org/10.1016/0271-7123(81)90005-5
http://www.ncbi.nlm.nih.gov/pubmed/28658491
https://dx.doi.org/10.1001/jamacardio.2017.2039
http://www.ncbi.nlm.nih.gov/pubmed/28935040
https://dx.doi.org/10.1016/j.jacc.2017.08.012
http://www.ncbi.nlm.nih.gov/pubmed/30581100
https://dx.doi.org/10.1016/j.ijcard.2018.12.013
http://www.ncbi.nlm.nih.gov/pubmed/19101233
https://dx.doi.org/10.1016/j.amjcard.2008.08.045
http://www.ncbi.nlm.nih.gov/pubmed/21473972
https://dx.doi.org/10.1016/j.ahj.2010.12.024
http://www.ncbi.nlm.nih.gov/pubmed/28329140
https://dx.doi.org/10.1093/gerona/glx038
http://www.ncbi.nlm.nih.gov/pubmed/34449776
https://dx.doi.org/10.1371/journal.pone.0256609
http://www.ncbi.nlm.nih.gov/pubmed/32546065
https://dx.doi.org/10.1177/0269215520933950
http://www.ncbi.nlm.nih.gov/pubmed/24481462
https://dx.doi.org/10.1159/000356696
http://www.ncbi.nlm.nih.gov/pubmed/28071146
https://dx.doi.org/10.1177/2047487316686442
http://www.ncbi.nlm.nih.gov/pubmed/31499539
https://dx.doi.org/10.1055/s-0039-1696953
http://www.ncbi.nlm.nih.gov/pubmed/30453989
https://dx.doi.org/10.1186/s13019-018-0798-2
http://www.ncbi.nlm.nih.gov/pubmed/24773766
https://dx.doi.org/10.1186/1477-7525-12-62
http://www.ncbi.nlm.nih.gov/pubmed/28393784
https://dx.doi.org/10.4103/aca.ACA_39_16
http://www.ncbi.nlm.nih.gov/pubmed/16863773
https://dx.doi.org/10.1016/j.athoracsur.2006.03.081
http://www.ncbi.nlm.nih.gov/pubmed/28698744
https://dx.doi.org/10.3889/oamjms.2017.057
http://www.ncbi.nlm.nih.gov/pubmed/27309972
https://dx.doi.org/10.1097/MCC.0000000000000319
http://www.ncbi.nlm.nih.gov/pubmed/27583372
https://dx.doi.org/10.1097/HCO.0000000000000331
http://www.ncbi.nlm.nih.gov/pubmed/32843937
https://dx.doi.org/10.4330/wjc.v12.i7.351
http://www.ncbi.nlm.nih.gov/pubmed/27326199
https://dx.doi.org/10.1136/heartasia-2014-010562
http://www.ncbi.nlm.nih.gov/pubmed/26328597
https://dx.doi.org/10.5761/atcs.oa.15-00041
http://www.ncbi.nlm.nih.gov/pubmed/36328336
https://dx.doi.org/10.1016/j.cpcardiol.2022.101474
http://www.ncbi.nlm.nih.gov/pubmed/27390849
https://dx.doi.org/10.1186/s13019-016-0491-2

W
)

60

61

62

64

65

66

67

68

69

Raidou V et al. Cardiac surgery: QoL and functional capacity

and frailty outcomes following surgical and transcatheter aortic valve replacement. J Cardiothorac Surg 2022; 17: 113 [PMID: 35545790 DOLI:
10.1186/s13019-022-01876-w]

Pressler A, Christle JW, Lechner B, Grabs V, Haller B, Hettich I, Jochheim D, Mehilli J, Lange R, Bleiziffer S, Halle M. Exercise training
improves exercise capacity and quality of life after transcatheter aortic valve implantation: A randomized pilot trial. Am Heart J2016; 182: 44-
53 [PMID: 27914499 DOI: 10.1016/j.ahj.2016.08.007]

Pressler A, Forschner L, Hummel J, Haller B, Christle JW, Halle M. Long-term effect of exercise training in patients after transcatheter aortic
valve implantation: Follow-up of the SPORT:TAVI randomised pilot study. Eur J Prev Cardiol 2018; 25: 794-801 [PMID: 29553289 DOI:
10.1177/2047487318765233]

Vitez L, Bunc M, Jug B. The Effects of Exercise Training on Exercise Capacity and Vascular Function after Transcatheter Aortic Valve
Implantation-A Pilot Study. J Cardiovasc Dev Dis 2023; 10 [PMID: 37623356 DOI: 10.3390/jcdd10080343]

Cordeiro AL, de Melo TA, Neves D, Luna J, Esquivel MS, Guimardes AR, Borges DL, Petto J. Inspiratory Muscle Training and Functional
Capacity in Patients Undergoing Cardiac Surgery. Braz J Cardiovasc Surg 2016; 31: 140-144 [PMID: 27556313 DOI:
10.5935/1678-9741.20160035]

Lawton JS, Tamis-Holland JE, Bangalore S, Bates ER, Beckie TM, Bischoff JM, Bittl JA, Cohen MG, DiMaio JM, Don CW, Fremes SE,
Gaudino MF, Goldberger ZD, Grant MC, Jaswal JB, Kurlansky PA, Mehran R, Metkus TS Jr, Nnacheta LC, Rao SV, Sellke FW, Sharma G,
Yong CM, Zwischenberger BA. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization: Executive Summary: A Report of
the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. Circulation 2022; 145: e4-
el7 [PMID: 34882436 DOI: 10.1161/CIR.0000000000001039]

Kim SH, Cha S, Kang S, Han K, Paik NJ, Kim WS. High prevalence of physical inactivity after heart valve surgery and its association with
long-term mortality: A nationwide cohort study. Eur J Prev Cardiol 2021; 28: 749-757 [PMID: 33611453 DOI: 10.1177/2047487320903877]
Heidenreich PA, Bozkurt B, Aguilar D, Allen LA, Byun JJ, Colvin MM, Deswal A, Drazner MH, Dunlay SM, Evers LR, Fang JC, Fedson SE,
Fonarow GC, Hayek SS, Hernandez AF, Khazanie P, Kittleson MM, Lee CS, Link MS, Milano CA, Nnacheta LC, Sandhu AT, Stevenson LW,
Vardeny O, Vest AR, Yancy CW. 2022 AHA/ACC/HFSA Guideline for the Management of Heart Failure: A Report of the American College
of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. Circulation 2022; 145: ¢895-¢1032 [PMID:
35363499 DOI: 10.1161/CIR.0000000000001063]

Mendes M. Is There a Role for Cardiac Rehabilitation After Coronary Artery Bypass Grafting? There is No Role for Cardiac Rehabilitation
After Coronary Artery Bypass Grafting. Circulation 2016; 133: 2538-2543 [PMID: 27297346 DOI:
10.1161/CIRCULATIONAHA.115.017800]

Borges MGB, Borges DL, Ribeiro MO, Lima LSS, Macedo KCM, Nina VJDS. Early Mobilization Prescription in Patients Undergoing
Cardiac Surgery: Systematic Review. Braz J Cardiovasc Surg 2022; 37: 227-238 [PMID: 35244377 DOI: 10.21470/1678-9741-2021-0140]
ibrahimoglu O, Gezer N, Ogiitlii O. Mobilization Levels of Cardiac Surgery Patients in the Early Postoperative Period. Dubai Med J 2023; 6:
1-8 [DOI: 10.1159/000528379]

Kourek C, Dimopoulos S. Cardiac rehabilitation after cardiac surgery: An important underutilized treatment strategy. World J Cardiol 2024;
16: 67-72 [PMID: 38456068 DOI: 10.4330/wjc.v16.i2.67]

Thomas RJ, Beatty AL, Beckie TM, Brewer LC, Brown TM, Forman DE, Franklin BA, Keteyian SJ, Kitzman DW, Regensteiner JG,
Sanderson BK, Whooley MA. Home-Based Cardiac Rehabilitation: A Scientific Statement From the American Association of Cardiovascular
and Pulmonary Rehabilitation, the American Heart Association, and the American College of Cardiology. Circulation 2019; 140: ¢69-¢89
[PMID: 31082266 DOI: 10.1161/CIR.0000000000000663]

Nechwatal R. Cardiac rehabilitation after surgical and transcatheter valve replacement and repair. Dtsch Z Sportmed 2018; 285-292 [DOI:
10.5960/dzsm.2018.343]

Strong PC, Lee SH, Chou YC, Wu MJ, Hung SY, Chou CL. Relationship between quality of life and aerobic capacity of patients entering
phase II cardiac rehabilitation after coronary artery bypass graft surgery. J Chin Med Assoc 2012;75: 121-126 [PMID: 22440270 DOI:
10.1016/j.jema.2012.02.005]

Xue W, Xinlan Z, Xiaoyan Z. Effectiveness of early cardiac rehabilitation in patients with heart valve surgery: a randomized, controlled trial. J
Int Med Res 2022; 50: 3000605211044320 [PMID: 35899970 DOI: 10.1177/03000605211044320]

Voller H, Salzwedel A, Nitardy A, Buhlert H, Treszl A, Wegscheider K. Effect of cardiac rehabilitation on functional and emotional status in
patients after transcatheter aortic-valve implantation. Eur J Prev Cardiol 2015; 22: 568-574 [PMID: 24577878 DOI:
10.1177/2047487314526072]

St Clair M, Mehta H, Sacrinty M, Johnson D, Robinson K. Effects of cardiac rehabilitation in diabetic patients: both cardiac and noncardiac
factors determine improvement in exercise capacity. Clin Cardiol 2014; 37: 233-238 [PMID: 24452805 DOI: 10.1002/clc.22245]

Buissidenge WIC | hittps:/ /www.wjgnet.com 447 August 26,2024 | Volume16 | Issue8 |


http://www.ncbi.nlm.nih.gov/pubmed/35545790
https://dx.doi.org/10.1186/s13019-022-01876-w
http://www.ncbi.nlm.nih.gov/pubmed/27914499
https://dx.doi.org/10.1016/j.ahj.2016.08.007
http://www.ncbi.nlm.nih.gov/pubmed/29553289
https://dx.doi.org/10.1177/2047487318765233
http://www.ncbi.nlm.nih.gov/pubmed/37623356
https://dx.doi.org/10.3390/jcdd10080343
http://www.ncbi.nlm.nih.gov/pubmed/27556313
https://dx.doi.org/10.5935/1678-9741.20160035
http://www.ncbi.nlm.nih.gov/pubmed/34882436
https://dx.doi.org/10.1161/CIR.0000000000001039
http://www.ncbi.nlm.nih.gov/pubmed/33611453
https://dx.doi.org/10.1177/2047487320903877
http://www.ncbi.nlm.nih.gov/pubmed/35363499
https://dx.doi.org/10.1161/CIR.0000000000001063
http://www.ncbi.nlm.nih.gov/pubmed/27297346
https://dx.doi.org/10.1161/CIRCULATIONAHA.115.017800
http://www.ncbi.nlm.nih.gov/pubmed/35244377
https://dx.doi.org/10.21470/1678-9741-2021-0140
https://dx.doi.org/10.1159/000528379
http://www.ncbi.nlm.nih.gov/pubmed/38456068
https://dx.doi.org/10.4330/wjc.v16.i2.67
http://www.ncbi.nlm.nih.gov/pubmed/31082266
https://dx.doi.org/10.1161/CIR.0000000000000663
https://dx.doi.org/10.5960/dzsm.2018.343
http://www.ncbi.nlm.nih.gov/pubmed/22440270
https://dx.doi.org/10.1016/j.jcma.2012.02.005
http://www.ncbi.nlm.nih.gov/pubmed/35899970
https://dx.doi.org/10.1177/03000605211044320
http://www.ncbi.nlm.nih.gov/pubmed/24577878
https://dx.doi.org/10.1177/2047487314526072
http://www.ncbi.nlm.nih.gov/pubmed/24452805
https://dx.doi.org/10.1002/clc.22245

JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-3991568
E-mail: office(@baishideng.com
Help Desk: https://www.t6publishing.com/helpdesk

https:/ /www.wjgnet.com

© 2024 Baishideng Publishing Group Inc. All rights reserved.


mailto:office@baishideng.com
https://www.f6publishing.com/helpdesk
https://www.wjgnet.com

	Abstract
	INTRODUCTION
	ASSESSMENT TOOLS
	QoL instruments
	Functional status assessment

	HRQoL
	Predictors of QoL
	QoL and CABG
	QoL and heart valve surgery
	Functional capacity and cardiac surgery
	CR and cardiac surgery

	CONCLUSION
	FOOTNOTES
	REFERENCES

