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ORIGINAL AND CLINICAL ARTICLES

Due to demographic aging and increasing comor-
bidities, cardiac surgery may still be associated with 
high morbidity, mortality, and prolonged postopera-
tive stay, despite significantly increased knowledge 
and modern, much less invasive techniques [1–4]. 
The population of patients with cardiovascular dis-
ease planned for cardiac surgery has a high preva-
lence of advanced age, frailty, low cardiac fitness 
and severe extracardiac comorbidities, which may 
exacer bate the decline in physiological reserve and 
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influence the final outcome [1–2, 5]. The loss of func-
tional capacity often observed during the preope-
rative waiting period has an additional negative 
impact on postoperative problems, including pul-
monary and neurological complications [2–4].

The main objective of this study was to evaluate 
the impact of comprehensive preoperative inter-
disciplinary assessment by the Pre Surgery Check 
(PreScheck) Team on optimizing the final selection 
for elective cardiac surgery.
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Abstract
Background: The main purpose of the study was to assess the impact of preoperative 
interdisciplinary assessment by the PreScheck Team on optimization of the final selec-
tion for elective cardiac surgery.

Methods: This is a single-centre prospective observational study. The examined popu-
lation consisted of 933 adult patients planned for cardiac surgery. After the exclusion 
of urgent operations, the study group consisted of 288 patients planned for elective 
cardiac surgery within 3 months from 1.01.2023 with PreScheck assessment (PreScheck 
Team group 2) and a control group of 311 patients scheduled for elective cardiac sur-
gery between 1.03.2022 and 30.06.2022 (4 months), without preoperative interdiscipli-
nary assessment (No PreScheck Team group 2).

Results: Fifty-two patients (18.06%) from the study group were finally excluded from 
the surgery on the scheduled date. In 46 patients (88.46%) the temporary or perma-
nent exclusion from surgery was a result of PreScheck Team assessment. In the control 
group 42 patients (13.5%) did not undergo surgery on the scheduled date. Twenty-
seven of those patients (8.97%) were permanently excluded from cardiac surgery after 
admission to the hospital and required additional tests before the final clinical decision, 
with total hospitalization time of 146 days.

Conclusions: Pre Surgery Check (PreScheck) Team is an original concept that combines 
classical preoperative assessment and an outpatient prehabilitation clinic. The approach 
we are proposing here should be a complementary stage in the process of selection for 
elective cardiac surgery, in addition to the Heart Team recommendation. This two-step 
decision-making enables real individual risk assessment, selection of the most suitable 
intervention and better use of medical resources.

Key words: cardiac surgery, preoperative assessment, Heart Team, prehabilitation, 
Pre Surgery Check Team Study.
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METHODS
This is a single-centre, prospective, observa-

tional study conducted in the Department of Car-
diac Surgery. The study population consisted of 933 
adult patients (over 18 years) planned for cardiac 
surgery (elective and emergency) during 1.01.2023–
30.03.2023 (407 patients) and 1.03.2022–30.06.2022 
(526 patients). Exclusion criteria were: 1) eligibility 
for emergency/urgent cardiac surgery and 2) time to 
surgery less than one month (for the study group). 
The study protocol was approved by the local bioeth-
ics committee (decision number 1072.6120.78.2023). 
All study participants signed an informed consent 
form.

The flowchart of the study and control group 
selection is summarized in Figure 1.

Initial eligibility for elective cardiac surgery was 
based on the recommendation of the Heart Team, 
which was then always verified after personal exami-
nation of the patient by at least the anaesthesiolo-
gist and the cardiac surgeon. The following factors 
were considered before making the final decision: 
Heart Team recommendations, individual risk profile, 
technical aspects, and patient opinion.

The PreScheck Team started working in our hos-
pital in October 2022 and all patients scheduled for 
elective cardiac surgery after 1 January 2023 were 
routinely referred for an outpatient visit prior to 
hospitalization. All patients in the study group were 
then personally reassessed and thoroughly exam-
ined by the PreScheck Team during their 2-hour 
clinical appointments organized 1–3 months prior 
to their planned cardiac surgery. Patients in the con-
trol group, who underwent surgery prior to the in-

troduction of the PreScheck assessment as a stan-
dard of preoperative care in our hospital, were not 
seen by the multidisciplinary medical team prior to 
their planned surgery.

The PreScheck Team is an original concept that 
combines traditional preoperative assessment and an 
outpatient prehabilitation clinic. PreScheck involves 
the collaboration of a number of specialists and aims 
to prepare the patients for elective cardiac surgery 
by increasing their functional reserve. The PreScheck 
Team also aims to confirm eligibility for cardiac sur-
gery on the basis of an individual risk assessment. 
The process includes: 1) interdisciplinary medical as-
sessment by a cardiologist, anaesthesiologist and car-
diac surgeon who meet the patient and verify all data 
with physical examination; 2) pulmonary assessment 
(for patients with high risk of postoperative pulmo-
nary complications); 3) physiotherapeutic assessment 
and training; 4) psychological assessment. 

The organization of the PreScheck Team is sum-
marized in Table 1 and Figure 2. 

The following parameters were assessed and 
compared between the groups: demographic and 
clinical data, the need to postpone surgery due to 
extension of diagnostics and percentage of exclu-
sion from elective cardiac surgery. 

Statistical calculations were performed using STA-
TISTICA v 13.3 software. Categorical variables were 
expressed as numbers (%) and when the assump-
tion for the chi-squared test was not met, Fisher’s 
exact test was used. A P-value less than 0.05 was 
considered significant. Continuous variables were 
expressed as mean (standard deviation) or median 
(interquartile range) and compared using Student’s 

FIGURE 1. Flowchart of the patients in the study and control groups 

Total number of patients qualified for cardiac surgery (407 pts in 2022 + 526 pts in 2023) 

EXCLUSION

NOYES

Pre Surgery Check Team implemented as a routine practice 

Patients qualified for urgent cardiac surgery 
(119 + 225 pts) 

Patients qualified for elective cardiac surgery 
(288 + 311 pts) 

No PreScheck Team visit 
prior to surgery (84 pts) 

EXCLUSION

PreScheck Team visit prior to surgery  
STUDY GROUP (204 pts) 

CONTROL GROUP 
(311 pts)
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t-test. The Kolmogorov-Smirnov test was used to test 
for normality.

RESULTS
The study group (PreScheck Team group) con-

sisted of 204 consecutive patients (143 male), aged 

27–82 years (mean age 64.8 years), planned for 
elective cardiac surgery in our department within 
3 months from 1 January 2023, who underwent 
a comprehensive assessment by the PreScheck 
Team 1–3 months prior to their planned cardiac sur-
gery. The control group (No PreScheck Team group) 

TABLE 1. Components of Pre Surgery Check Team assessment

PreScheck Team Components Main parameters
Interdisciplinary medical 
assessment

General medical interview Main diagnosis and comorbidities

Pharmacological treatment

NYHA, CCS, CSF

Physical examination BMI

Chest malformations

Varicose veins

Skin changes

Laboratory tests Blood count

Creatinine and eGFR

HBA1c (in diabetic patients)

APTT, INR

Diagnostic tests Chest X-ray

Echocardiography

Carotid ultrasound (in CABG patients)

Additional tests and consultations Ordered if needed

Nutritional assessment NRS 2002

Nutritional intervention In patients with NRS > 2

Individual risk assessment EuroSCORE II, ASA

Pulmonary assessment Diagnostic tests Chest X-ray or CT

Spirometry or body plethysmography

Arterial gases

Polysomnography in patients with BMI > 35 kg m–2

Preparation for surgery Start or optimization of pulmonary treatment

Recommendations for the perioperative period

Physiotherapeutic assessment 
and training

Physiotherapeutic interview Functional abnormalities resulting from neurologic 
incidents, trauma or surgery

Dyspnoea and pain

Functional assessment Up and go test

Assessment of: respiratory muscle strength,  
chest expansion, range of motion in the shoulder joints

Training Breathing exercises

Techniques of sternum protection

Psychological assessment Psychological interview Previous neurological and psychiatric treatment

Family situation

Emotional state and anxiety

Mental and cognitive function

Addiction to nicotine, alcohol or psychoactive substances

Psychological intervention Psychological support
ASA – American Society of Anaesthesiologists, BMI – body mass index, CABG – coronary artery bypass grafting, CCS – Canadian Cardiovascular Society, CSF – Clinical Frailty Scale, CT – computed 
tomography, EuroSCORE II – European System for Cardiac Operative Risk Evaluation, NRS 2002 – Nutritional Risk Score 2002, NYHA – New York Heart Association
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TABLE 2. Demographic and clinical characteristics of the study group (surgery in 2023) and the control group (patients planned for surgery 
in 2022)

Characteristics Surgery in 2022
(No PreScheck Team)

Surgery in 2023
(PreScheck Team as a routine practice)

Total number of patients (N) 526 407

Urgent surgery (n, %) 225 (42.8) 119 (29.2)

Initial selection for elective surgery (n, %) 311 (59.1) 288 (70.8)

PreScheck Team visit (n, %) 0 (0.0) 204 (70.8)

Final selection for elective surgery (n, %) 258 (83.0) 158 (77.4)

Planned cardiac surgery procedure (n, %)

CABG 99 (38.4) 94 (46.1)

AVR 123 (47.7) 82 (40.2)

Bentall de Bono procedure 24 (9.3) 13 (6.4)

MVR/MV plasty 30 (11.6) 24 (11.3)

TV plasty 10 (3.9) 11 (5.4)

Combined surgery 39 (15.1) 31 (15.2)

Other 28 (10.9) 20 (9.8)

Age (years) (mean, SD) 65,11 (11.1) 64,81 (10.2)

Age > 70 years (n, %) 96 (37.2) 64 (31.4)

BMI (kg m–2) (mean, SD) 29,35 (4.6) 28,32 (4.5)

BMI > 30 kg m–2 (n, %) 104 (40.3) 68 (33.3)

LVEF (%) (mean, SD) 55,54 (9.6) 54,73 (10.2)

Arterial hypertension 258 (79.7) 163 (79.9)

COPD/asthma (n, %) 24 (9.3) 20 (9.8)

DM and IGT (n, %) 93 (30.1) 84 (41.2)

Extracardiac arteriopathy (n, %) 26 (10.1) 20 (9.8)

NRS 2002 ≥ 3 (n, %) 112 (36.0) 72 (35.3)

AVR – aortic valve replacement, BMI – body mass index, CABG – coronary artery bypass grafting, COPD – chronic obstructive pulmonary disease, IGT – impaired glucose tolerance, LVEF – left 
ventricular ejection fraction, MV – mitral valve,  MVR – mitral valve replacement, TV – tricuspid valve

Interdisciplinary medical
team: cardiologist,
anaesthesiologist, 

cardiac surgeon 

Physiotherapeutic team: 
funstional assessment,

 physical training 

Pulmonary specialist
(optional for high

risk patients) 

Physchologist: individual
assessment, psychological

support 

FIGURE 2. Organisation scheme of Pre Surgery Check Team

Patient and 
family/relatives

FINAL QUALIFICATION 

Interventional procedures 
or optimal medical treatment ELECTIVE CARDIAC SURGERY

MULTIMODAL INTERDISCIPLINARY 
PREHABILITATION 

consisted of 311 consecutive patients (197 male), 
aged 22–83 years (mean age 65.1 years), scheduled 
for elective cardiac surgery between 1 March 2022 
and 30 June 2022 (4 months), without preoperative 
interdisciplinary assessment. There were no statis-
tically significant differences between the groups 
with respect to sex, age, BMI, LVEF, nutritional sta-
tus and comorbidities. The characteristics of both 
groups are summarized in Table 2. 

Forty-six patients (22.6%) from the study group 
were finally excluded from the surgery on a sched-
uled date. In all patients temporary or permanent 
exclusion from surgery was a result of the PreScheck 
Team assessment. Twenty-five patients (12.3%) were 
permanently excluded from cardiac surgery. Only  
3 patients in the study group required hospital ad-
mission prior to planned surgery and additional 
tests. The total hospital stay for these 3 patients 
was only 7 days. In the control group 42 patients 
(13.5%) did not have surgery on the scheduled date 
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and 27 patients (9.0%) were permanently excluded 
from cardiac surgery. All patients were admitted to 
the hospital and required additional tests before 
the final clinical decision was made. In the control 

group, the total length of hospital stay prior to ex-
clusion was 146 days (Tables 3 and 4). 

The main reason for permanent exclusion from 
cardiac surgery in both groups was extremely high 

TABLE 3. Results of final clinical decision in both groups

Final clinical decision Control group 
(No PreScheck Team group) 

(n = 311)

Study group 
(PreScheck Team group) 

(n = 204)

Elective cardiac surgery at the planned date (n, %) 258 (85.7) 158 (77.5)

Temporary and permanent exclusion from surgery (n, %) 42 (13.5) 46 (22.6)

Total hospitalization time (days) 188 14

Mean hospitalization time (days, SD) 4.48 (3.6) 2.33 (0.5)

Postponing of surgery due to additional tests (n, %) 15 (5.0) 21 (13.3)

Permanent exclusion from surgery (n, %) 27 (8.97) 25 (12.25)

Cause of permanent exclusion from surgery (n, %)

High operational risk 14 (51.9) 14 (56)

Withdrawal of consent 5 (18.5) 12 (48)

Technical aspects 5 (18.5) 2 (8)

Insignificant valve defect 0 (0) 2 (8)

OMT (n, %) 13 (48.2) 12 (48)

PCI (n, %) 9 (33.3) 2 (8)

TAVI (n, %) 3 (11.1) 8 (32)

TMVR (n, %) 1 (3.7) 1 (4)

Combined PCI and TAVI (n, %) 1 (3.7) 2 (8)

Total hospitalization time before final exclusion (days) 146 7

OMT – optimal medical therapy, PCI – percutaneous coronary intervention, TAVI – transcatheter aortic valve implantation, TMVR – transthoracic mitral valve repair

TABLE 4. Characteristics of the patients permanently excluded from surgery (in the study group and control group)

Characteristics Permanent exclusion 
in the control group 

(n = 27)

Permanent exclusion in 
the study group 

(n = 25)

P-value

Age (years) (median, IR) 70 (65–77) 73.5 (70.5–77.5) 0.27

Age above 65 years (n, %) 17 (62.96) 20 (80) 0.095

Male sex (n, %) 16 (59.26) 27 (68) 0.44

PreScheck Team visit (n, %) 0 (0) 25 (86.2) < 0.0001

EuroSCORE II grade (median, IR) 2.77 (1.58–4.52) 2.3 (1.31–4.24) 0.61

ASA (n, %)

Class 2 14 (51.9) 5 (20) 0.016

Class 3 8 (29.63) 16 (64)

Class 4 5 (18.5) 4 (16)

LVEF (%) (median, IR) 53.5 (35–65) 60 (50–60) 0.75

BMI (kg m–2) (mean, SD) 29.8 (6.4) 29.98 (4.2) 0.58

BMI > 30 kg m–2 (n, %) 10 (37.04) 15 (60) 0.22

CSF grade ≥ 5 (n, %) 9 (34.6) 8 (32) 0.99

Mean hospitalization time (days) (median, IR) 4 (2–7) 0 < 0.0001
BMI – body mass index, CSF – Clinical Frailty Scale, EuroSCORE II – European System for Cardiac Operative Risk Evaluation, IR – interquartile range, LVEF – left ventricular ejection fraction
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individual surgical risk, associated, with e.g., ad-
vanced age, high CFS score, pulmonary status, and 
morbid obesity. Other reasons included technical 
surgical aspects, e.g., thoracic malformation, lack 
of venous and arterial material for CABG, which 
limited the possibility of surgery. After extensive 
discussion with patients and the family members 
about the very high surgical risk and questionable 
benefit, some patients decided to withdraw consent 
for surgery. The decision to permanently exclude 
a patient from any procedure was always a joint de-
cision of the PreScheck Team and the Heart Team.

DISCUSSION
The Royal College of Anaesthetists’ 7th National 

Audit Project (NAP7) revealed many unfavourable 
trends in the population of non-obstetric surgical 
patients since NAP5 in 2014 [1]. Data from the sur-
vey showed increasing trends in age, obesity, and 
comorbidities, leading to an increasingly complex 
perioperative workload [1]. Similar trends, with an 
increasing prevalence of high-risk patients, have 
been observed in cardiac surgery [2–4]. The popula-
tion of patients with cardiovascular disease planned 
for cardiac surgery is characterised by advanced age, 
frailty, low cardiac fitness and severe extracardiac 
comorbidities, which can exacerbate the severe de-
cline in patients’ physiological reserve [2–4]. Analysis 
of cardiac surgery procedures performed between 
2002 and 2016 from the UK National Adult Cardiac 
Surgery Audit database [2] showed a statistically 
significant increase in mean age (66.4 ± 12 years), 
incidence of pulmonary disease and logistic Euro-
SCORE [2]. Data from the Polish National Cardiac 
Surgery Database [3] showed a statistically signifi-
cant increase in the mean age of patients during 
10 years of observation, from 61.4 years in 2006 to 
66.1 years in 2016. The authors also reported a high 
incidence of arterial hypertension (70.3%), diabe-
tes (75.6%) and COPD (7.7%). Analysis of our data 
strongly confirms these findings and shows a signifi-
cantly higher percentage of older patients, obesity, 
arterial hypertension, diabetes, extracardiac arteri-
opathy and chronic lung disease (Table 1).

According to the current guidelines from both 
the European Society of Cardiology [8, 9] and the 
American Heart Association [10], the multidisci-
plinary Heart Team approach is a class 1 recom-
mendation and a key component of modern pa-
tient care. The collaboration of different specialists 
(cardiac surgeon, interventional cardiologist, and 
imaging specialist) enables decision-making in both 
valvular disease and coronary syndromes. In our 
hospital, the Heart Team consults about 5000 poten-
tial surgical candidates per year, and from 2021 all 
patient referrals have been submitted electronically, 

allowing the Heart Team to view imaging studies 
online, albeit with very limited access to the sum-
mary clinical data [5]. Unfortunately, a discrepancy 
between the data in the eligibility forms and the ac-
tual condition of the patient was often observed. 
This discrepancy led to postponement or cancella-
tion of the planned procedure in 13.5% of patients 
in 2022 (between 1 March and 30 June 2022). Tem-
porary or permanent cancellation affected 22.55% 
of patients planned for elective cardiac surgery in 
our centre in the first quarter of 2023 (Table 3). 

Enhanced Recovery After Surgery (ERAS; ERACS 
for cardiac surgery) is a multidisciplinary initiative to 
promote recovery after surgery [11–13]. Prehabilita-
tion is a concept based on three pillars: physical fit-
ness improvement, nutritional optimization, and cog-
nitive intervention prior to surgical treatment [14]. 
It is defined as the process of improving a patient’s 
functional capacity prior to surgery [14–18]. Preha-
bilitation has the potential to improve surgical out-
comes in patients undergoing cardiothoracic sur-
gery, but few studies have investigated the impact 
of prehabilitation in this patient population [17, 18]. 
The PreScheck Team is the first regular preoperative 
unit in our hospital. Until the end of 2022, routine 
standard preoperative clinical care in our institution 
did not include nutritional, rehabilitation or psycho-
logical support [5]. 

The PreScheck Team has been working in our 
hospital since October 2022 [5]. In general sur-
gery, the prehabilitation clinic is usually reserved 
for high-risk patients. Therefore, in most centres, 
patients are first seen in the pre-anaesthesia unit, 
and then only high-risk patients (about 10%) are 
subsequently followed up in the prehabilitation 
clinic. However, there are several important issues 
that need to be considered in prehabilitation and 
ERAS for cardiac surgery. In cardiac surgery we usu-
ally have a limited time frame between the selection 
process and the date of the surgery, so the time for 
preoperative clinical evaluation is also significantly 
limited. It should also be noted that all patients 
selected for cardiac surgery are at high risk both 
because of the patients’ baseline clinical status and 
the procedural risk. Among the various complica-
tions following open heart surgery, one of the most 
common and important difficulties is pulmonary 
complications, which are associated with subse-
quent morbidity and mortality. The preoperative 
modifiable factors should be carefully considered 
and evaluated in this population. Among the most 
important factors affecting the postoperative 
course and long-term outcome after cardiac sur-
gery, special attention should be paid to: diabetes 
and its complications, obesity, and chronic lung 
disease. Based on these data we have adopted 
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the following principles for the PreScheck Team:  
1) all patients scheduled for elective cardiac surgery 
should be assessed by the PreScheck Team (if pos-
sible); 2) the PreScheck visit consists of two distinct 
elements: comprehensive multidisciplinary clinical 
assessment (equivalent for pre-anaesthesia clinic) 
and a prehabilitation visit at the same time; and  
3) special attention should be paid to the preopera-
tive assessment of pulmonary status and dedicated 
pulmonary rehabilitation. 

The PreScheck Team model is actually a hybrid 
of a short-term outpatient preoperative ward and 
a prehabilitation clinic. It allows the simultaneous 
multidisciplinary assessment of different health 
professionals: cardiologist, cardiac surgeon, anaes-
thesiologist, pulmonologist, physiotherapist, and 
psychologist (Figure 2). Unlike other types of sur-
gery, cardiac surgery patients should be evaluated 
as soon as possible after selection for the procedure. 
We believe the optimal time between evaluation 
and surgery is 3–6 weeks. This allows for additional 
testing, treatment optimization, as well as nutrition-
al and physical therapy interventions. The following 
laboratory tests are recommended before the PreS-
check Team visit: blood count, creatinine and eGFR, 
INR, APTT, HbA1c (in diabetes). Additional tests are 
often recommended by the PreScheck Team de-
pending on the patient’s comorbidities. 

The main aim of the PreScheck Team is to pre-
pare the patients for elective cardiac surgery by 
increasing their functional reserve, providing nu-
tritional intervention, reducing anxiety, and opti-
mizing disease compensation during the waiting 
period. A direct discussion with the patient and his 
or her family allows for clarification of any doubts 
about the patient’s upcoming procedure. Patients 
scheduled for elective cardiac surgery in our centre 
have been personally examined (in the presence 
of their relatives) 1–3 months before the planned 
hospital admission. In case of any clinical doubts, 
it is possible to perform additional diagnostic tests 
or specialist consultations on an outpatient basis. 
In our hospital, 70.8% of the patients planned for 
elective cardiac surgery between 1 January and  
31 March 2023 were seen by the PreScheck Team 
visit prior to surgery (Table 2). 

By the end of 2022, approximately 10% of pa-
tients in our clinic were seen in the outpatient car-
diac surgery clinic prior to the planned procedure. 
Therefore, for the majority of patients, elective sur-
gery eligibility was based on the limited clinical data 
available and was determined only on the recom-
mendation of the Heart Team. The final assessment 
of the patient’s condition and ability to undergo 
the procedure took place after admission to hos-
pital. During 4 months in 2022 (1.03–30.06.2022),  

42 patients (13.5% of the control group) were tem-
porarily or permanently excluded from elective car-
diac surgery on the planned date. 4.98% of patients 
had their surgery postponed due to additional tests 
or changes in treatment. 8.97% of patients were 
permanently excluded from cardiac surgery (48.2% 
of this group were eventually referred for optimal 
medical treatment only). Hospitalization (median  
4 days, interquartile range 2–7 days) was necessary to 
perform additional diagnostics and to make the final 
decision on optimal therapy. Finally, the need to ver-
ify the diagnosis and the decision of the Heart Team 
resulted in 146 days of hospitalization for 42 pa-
tients. Following the introduction of the PreScheck 
Team in our hospital, in the first quarter of 2023,  
46 patients were excluded from elective surgery on 
the planned date (22.6% of the study group). 13.3% 
of patients were postponed and 12.3% were perma-
nently excluded from cardiac surgery. Importantly, 
in all patients from the study group additional diag-
nostics were performed on an outpatient basis and 
the final clinical decision regarding the type of treat-
ment was made during the PreScheck Team visit. 
Only 3 patients required hospitalization prior to final 
exclusion from cardiac surgery, resulting in a statis-
tically significant reduction of pre-surgery hospital 
length of stay (median 0 days, total hospital length 
of stay for the study group 7 days). Extrapolating 
the data from 2022 (median hospital length of stay 
4 days), it can be assumed that these 46 patients 
would have generated 184 days of hospitalization 
before the PreScheck era. The potential “savings” 
of about 180 days of hospitalization allowed more 
patients to be admitted for cardiac surgery and 
much lower hospital costs, which will be analysed 
separately in the future publications. The PreScheck 
Team visit takes place in the outpatient clinic and 
does not require hospital admission. In our centre, 
the implementation of the PreScheck Team did not 
generate any additional costs. The PreScheck Team 
involves ward staff: doctors, psychologists and phy-
siotherapists who have agreed to take on additional 
duties. However, we realize that in the future the Pre-
Scheck Team should be a separate outpatient clinic 
with its own staff.

PreScheck Team visit and length of hospital stay 
are the only statistically significant differences be-
tween the study and control groups for patients per-
manently excluded from cardiac surgery (Table 2). 
The main reason for permanent exclusion from car-
diac surgery in both groups was unacceptably high 
operative risk associated mainly with advanced age, 
frailty, morbid obesity, and pulmonary status.

Decision-making in patients with cardiovascu-
lar disease should include accurate diagnosis and 
timing of intervention [8–10]. Individual risk assess-
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ment is mandatory before selecting the most ap-
propriate type of procedure. Unfortunately, most 
perioperative algorithms have inadequate diagnos-
tic accuracy and tend to overestimate the baseline 
risk. In addition, they are not widely used world-
wide. The EuroSCORE II scale has been validated 
to predict the risk of death in patients undergoing 
cardiac surgery [6]. The EuroSCORE score (expressed 
as a percentage) is a probability that the patient will 
die during or shortly after the proposed surgery. 
EuroSCORE does not reflect the likelihood of non-
fatal postoperative complications, which often limit 
the benefit of surgery [19]. The Society of Thoracic 
Surgeons (STS) score calculator [19] allows calcula-
tion of a patient’s risk of mortality and morbidity for 
the most commonly performed cardiac procedures 
but it is complicated and time-consuming. It should 
be emphasized that no risk model predicts the out-
come for an individual patient. At the same time, 
the only universal index is still the American Society 
of Anesthesiologists (ASA) Physical Status Classifica-
tion System [7, 21]. It is important to remember that 
EuroSCORE II or STS calculators are only comple-
mentary methods for patient risk assessment.

It should be noted that none of the periopera-
tive risk scales take into account obesity (BMI values) 
or frailty in elderly patients [6, 7, 20]. Postoperative 
pulmonary complications remain the leading cause 
of surgery-related morbidity and mortality in cardiac 
surgery [22]. Obesity is a significant and increasingly 
common cause of respiratory compromise. It can 
alter lung function and reduce exercise capacity 
through its adverse effects on respiratory mechan-
ics and respiratory muscle function [22–24]. Obese 
patients are at risk of aspiration pneumonia, pulmo-
nary thromboembolism, and respiratory failure af-
ter cardiac surgery [22]. Gao et al. [25] reported that 
extreme obesity (BMI ≥ 40 kg m–2) was significantly 
associated with severe major adverse clinical out-
comes (deep sternal infection, prolonged ventilation 
and need for renal dialysis), mortality, and readmis-
sion in patients after CABG. In our study obesity (BMI 
> 30 kg m–2) was observed in 33.33% of patients in 
the study group and 40.31% in the control group. 
At the same time, despite this significant propor-
tion of people with obesity, 36.01% of the control 
group and 35.29% of the study group were at risk 
of malnutrition according to the NRS 2002 (NRS 2002  
≥ 3 points). In the study group, all patients at high 
risk of malnutrition received nutritional support 
from the multidisciplinary medical team in consulta-
tion with the hospital dietitian during the Pre Scheck 
Team visit. It is reported that approximately 44% 
of all patients hospitalized for an elective surgical 
procedure are at risk for malnutrition. Preopera-
tive malnutrition is associated with increased risk 

of postoperative complications, increased mortality 
and prolonged hospital stay [26]. Obese patients re-
quire a comprehensive assessment of nutritional sta-
tus, and malnutrition often goes undiagnosed [26].

Frailty leads to continuous depletion of func-
tional reserve after surgical stress [27]. It is rec-
ognized as contributing to adverse postopera-
tive outcomes in cardiothoracic patients [28, 29]. 
The Clinical Frailty Scale (CFS) has been validated in 
adults aged over 65 years of age and is a commonly 
used tool to screen for frailty. However, the CFS is 
not a direct measure of frailty but a set of descrip-
tions, often based on a patient report, which by 
definition is not objective [30]. Furthermore, it is 
a judgement-based frailty tool that assesses spe-
cific domains including comorbidity, function, and 
cognition. Flaaten et al. [31], in a prospective study 
testing the reliability of the CFS in ICU patients, 
found a high compliance rate and good overall 
inter-rater agreement, with small variations in per-
formance between different healthcare profession-
als, countries and data sources. We believe that an 
individualized assessment should be recommended 
in all cases where the CFS is inappropriate or inef-
fective. The physiotherapeutic assessment proposed 
in the PreScheck Team concept includes not only 
the CFS score but also the Timed Up and Go test, 
respiratory muscle strength, chest expansion and 
shoulder range of motion. This type of comprehen-
sive assessment seems to reflect the actual func-
tional status of the patient more reliably. 

An individualized and comprehensive surgical 
risk assessment performed by a group of special-
ists should always be recommended, especially for 
high-risk patients. Based on our own experience, we 
believe that a comprehensive personal assessment 
by an experienced multidisciplinary team cannot be 
replaced by any available risk calculator.

LIMITATIONS
The study and control groups were not followed 

simultaneously. The patients were recruited at dif-
ferent times (2022 and 2023), which may have in-
fluenced the different characteristics of the groups. 

The article does not compare the two groups in 
terms of immediate and long-term outcomes of car-
diac surgery. Analysis of the short and long-term out-
comes in the PreScheck Team era compared to these 
outcomes before the PreScheck Team requires analy-
sis of larger patient groups and longer follow-up.

CONCLUSIONS
The purpose of the PreScheck Team visit is to 

confirm the Heart Team selection for cardiac sur-
gery based on the individual risk assessment. Mul-
timodal patient assessment by a multidisciplinary 
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team (including a cardiologist, cardiac surgeon, 
anaesthesiologist, pulmonologist, and physiothera-
pist) identifies potential risk factors that may affect 
the postoperative course. A single visit to the Pre-
Scheck clinic allows for additional diagnostic testing 
and prevents unnecessary hospitalization. The ap-
proach we propose here should be a complemen-
tary step in the process of selection for elective 
cardiac surgery, in addition to the Heart Team rec-
ommendation. This two-step decision-making pro-
cess allows for individual risk assessment, selection 
of the most appropriate intervention, as well as bet-
ter use of medical resources. 
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