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Abstract

Introduction: Before the operation each cardiosurgery geriatric patient is assessed by the Vulnerable Elders-13 Survey (VES-13)
and European System for Cardiac Operative Risk Evaluation (EuroSCORE) scales.

Aim: To compare the applicability of the VES-13 and EuroSCORE scale in the assessment of postoperative risk among operated
patients > 60 years old qualified most often for coronary artery bypass grafting.

Material and methods: VES-13 is a questionnaire containing 13 questions, including patient’s age and a health self-assess-
ment. The EuroSCORE includes age, sex and cardiological assessment and vascular changes, respiratory diseases, neurological and
nephrological disorders. In both scales the risk of death is high when the patient has > 6 points. The study included 100 patients
> 60 (60.83 +6.18) years old who were divided into subgroups with < 6 points and > 6 points.

Results: The number of VES-13 points = 3.06 +2.25, EuroSCORE = 5.50 +3.19. In patients > 75 years old VES score was 4.32
+2.6 vs. 2.707 £2.02 and EuroSCORE 8.09 +3.02 vs. 4.77 +2.83. The most frequent postoperative complication was atrial fibrillation.
The most frequent complications were the following: death (5%), delirium (3.64%), bleeding (3.54%), stroke (3.54%), renal failure
(3.32%), pacemaker implantation (3.28%), difficult healing of the wound (2.64%), intestinal ischemia (2.56%). The correlation be-
tween the VES-13 and EuroSCORE was moderate.

Conclusions: In cardiosurgery patients who obtained before the operation > 6 points on the VES-13 or EuroSCORE the risk of
postoperative complications is high. VES-13 and EuroSCORE cannot be used interchangeably because the correlation is at a medium
level.
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Summary

To date, few studies have been conducted on the significance of the Vulnerable Elders-13 Survey (VES-13) scale in
predicting postoperative complications in older patients undergoing cardiac surgery. This is the first study in which a compar-
ison between the VES-13 and EuroSCORE scales was conducted. As shown in our study, both scales play an important role
in pre-operative evaluation of elderly patients, but should not be used interchangeably.

Introduction

The aging of societies and the increasing prevalence
of chronic diseases as well as the increased incidence
of acute disorders mean that elderly patients constitute
a dominant group of patients in many hospital depart-
ments, including cardiac surgery [1, 2]. Data from the

National Health Fund Report in 2010 indicate that older
patients, who constitute about 14% of the Polish society,
use more than 60% of funds allocated for hospitaliza-
tions [3]. Compared with younger patients, the elderly
ones are most often admitted for more severe health con-
ditions, stay in the wards longer, require more diagnostic
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tests and have a higher rate of re-hospitalization [4]. To
a large extent, this situation is often due to an atypical
picture of diseases, risks associated with pharmaco-
therapy and cognitive impairment, as well as difficul-
ties with the subsequent compliance with recommen-
dations, and finally significant disability of the elderly
patients [2]. In order to reduce the risk of complications
during hospitalization and to diminish the likelihood of
re-hospitalization, we have attempted to improve the
prognosis by various diagnostic tools for several years
to help identify the high-risk patients and guide further
diagnostic and therapeutic activities, while caring for
this selected population [5, 6]. The following scales are
tools of recognized value to determine certain geriatric
problems, i.e. Vulnerable Elders-13 Survey (VES-13) and
a comprehensive geriatric assessment (COG), which
is performed when a patient receives 3 points in the
VES-13 scale. The scales allow immediate and more ac-
curate diagnosis of health problems of a patient. They
plan the procedure during the hospitalization and af-
ter the patient’s discharge from the hospital [7]. The
disadvantage of COG is its time-consuming complex-
ity and a need to involve additional trained medical
personnel. The scale of the prediction of perioperative
complications in the cardiac surgery departments is the
European System for Cardiac Operative Risk Evaluation
(EuroSCORE) scale.

Aim

The aim of this study is to compare the applicabili-
ty of the VES-13 and EuroSCORE scales in patients > 60
years of age, subjected to cardiac surgery, in predicting
the perioperative complications.

Material and methods

Analysis of postoperative complications was made
based on the division of patients in terms of the VES-13
< 6 points, VES-13 > 6 points, EuroSCORE (ES) < 6 points,
EuroSCORE (ES) > 6 points. The study included 100 pa-
tients > 60 (60.83 +6.18) years old, hospitalized at the De-
partment of Cardiac Surgery in 2017. Among the patients
studied there were 61 men of average age 68.43 +6.4
years and 39 women of average age 71.1 £5.52 years.

The VES-13 scale is a questionnaire containing
13 questions, including: age subgroups 60-74 years
(0 points), 75-84 years (1 point), over 84 years (3 points),
self-assessment of health — two categories: “great” or
“good” (0 points) and “average” or “bad” (1 point) and
two categories of questions regarding the deterioration of
functional and physical fitness. Questions 3-8 include the
assessment of the difficulty in performing four functional
activities (shopping, disposing of own money, performing
light housework, bathing) and three physical ones (going
through the room, bending, crouching). The self-reliant
patient receives O points in each activity, with a difficulty
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in performing one of them — 1 point, and if two or more
activities are impaired, the patient receives 2 points. The
second category of disorders includes questions 9-13
regarding three physical activities (lifting, and lifting
heavy objects weighing about 4.5 kg, reaching or stretch-
ing arms above shoulders and passing about 1.5 km),
and two functional ones (writing or maintaining small ob-
jects, doing heavy housework). If the patient is capable of
performing these activities, she/he receives 0 points, but
the occurrence of any difficulty in at least one of them
results in 4 points being awarded instantly. Each positive
answer to questions 3-13 results in 1 point; hence the
total score ranges from 0 to 15 points.

The interpretation of the VES-13 scale: a patient who
scores 0-5 points does not require any geriatric care,
> 6 points the ailing patient after discharge from the hos-
pital is referred to the Geriatric Clinic.

The EuroSCORE (European System for Cardiac Opera-
tive Risk Evaluation) scale allows the assessment of sur-
gical mortality among patients undergoing cardiac sur-
gery. It is based on the results of an observational study,
which covered 20 thousand patients from 128 hospitals
from 8 European countries. A patient receives 1 point for
the age 60+, another point every 5 years, for female sex,
for respiratory diseases treated with steroids, for ejec-
tion fraction (EF) > 30%, and 2 points for: non-cardiac
vascular changes, neurological disorders, creatinine >
200 pmol/l, nitroglycerin infusion, myocardial infarction
< 60 days, pulmonary hypersecretion > 60 mm Hg, imme-
diate surgery, other than coronary artery by-pass grafting
(CABG); 3 points for: reoperation, active infective endo-
carditis, sudden cardiac arrest in the ventricular tachycar-
dia, or ventricular fibrillation, EF < 30%, surgery on the
thoracic aorta.

Based on the above calculations, the risk of death
can be divided into: small (0.8%), when the patient
scores 0-2 points, average (3.0%) — 3-5 points, and large
(11.2%) = 6 points (Table I-IV).

Statistical analysis

The following data from the patient’s disease histo-
ry were used in this analysis: age, sex, type of surgery,
type of postoperative complications, and time of post-
operative hospitalization of the patient. Data were pre-
sented using the parameters of descriptive statistics. For
guantitative variables, mean values and standard devia-
tion were determined. Nonparametric tests were imple-
mented to compare the variables between the groups,
i.e.: Wilcoxon pairs order test and Kruskal-Wallis ANOVA
test. In order to show the differences in the distribution
of categorical variables in the study groups, the y? test
was applied. Differences at p < 0.05 were considered as
significant. All statistical analyses were performed using
the Statistica version 8.0 software. A correlation between
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Table I. Characteristics of study group

Parameter Men Women

N Mean SD N Mean SD
Age 61 68.43 6.40 39 71.10 5.52
Days after operation 61 7.56 3.10 39 10.10 8.87
VES-13 61 2.72 2.08 39 3.59 2.42
EuroSCORE 61 4.75 2.57 39 6.67 3.69
Parameter VES-13< 6 VES-13 > 6

N Mean SD N Mean SD
Age 80 68.33 5.47 20 74.05 6.89
Days after operation 80 7.90 5.58 20 11.15 7.56
VES-13 80 2.15 1.30 20 6.70 0.92
EuroSCORE 80 4.76 2.59 20 8.45 3.63
Parameter ES<6 ES>6

N Mean SD N Mean SD
Age 57 66.80 4.87 43 73.00 6.02
Days after operation 57 7.07 1.82 43 10.51 8.79
VES-13 57 2.23 1.79 43 4.07 2.41
EuroSCORE 57 3.43 136 43 8.23 2.81

Table II. Preoperative risk factors and kind of operations depending on gender

Parameter Men (n = 61) Women (n = 29) P-value
% %
MI < 30 days 41.23 39.55 0.71
Previous PCI 20.86 25.34 0.23
Smoking 49.11 38.96 0.47
Diabetes 34.39 36.05 0.28
Arterial hypertension 91.91 88.55 0.11
Hyperlipidemia 60.67 55.34 0.45
Renal insufficiency 47.22 48.69 0.12
COPD 15.17 18.07 0.53
CVD 28.91 19.07 0.00
PVD 29.33 11.91 0.01
NTG/heparin 13.88 13.12 0.68
Inotropic support 2.44 1.46 0.55
Mechanical ventilation 1.99 0.23 0.63
Cardiogenic shock 0.51 0.82 0.77
Preoperative IABP 2.99 131 0.23
Operation:
Coronary 68.85 12.82 < 0.001
Valvular 13.11 33.33 < 0.001
Coronary and valvular 6.56 11.63 0.48
Other 11.48 10.26 0.89

MI—myocardial infarction, PCl — percutaneous coronary intervention, COPD — chronic obstructive pulmonary disease, CVD — carotid vessel disease, PVD — peripheral
vessel disease, NTG — nitroglycerine, IABP — intra-aortic balloon pump.
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Table lIl. Preoperative risk factors and kind of operations depending on VES points

Parameter VES-13 < 6 VES-13 > 6 P-value
(n = 80) (n=20)
% %

MI < 30 days 34.23 34.59 0.57
Previous PCl 18.83 22.45 0.81
Smoking 42.19 48.96 0.27
Diabetes 31.19 35.05 0.68
Arterial hypertension 81.71 87.35 0.51
Hyperlipidemia 51.67 59.44 0.25
Renal insufficiency 37.22 38.69 0.54
COPD 12.17 20.07 < 0.001
CVD 28.91 19.07 < 0.001
PVD 29.33 11.91 0.01
NTG/heparin 9.84 10.12 0.63
Inotropic support 1.24 1.66 0.55
Mechanical ventilation 0.99 1.23 0.62
Cardiogenic shock 0.54 0.92 0.67
Preoperative IABP 0.99 1.32 0.44
Operation:

Coronary 71.85 69.82 0.20

Valvular 18.11 15.34 0.52

Coronary and valvular 6.56 5.63 0.48

Other 4.48 9.21 0.89

M —myocardial infarction, PCl — percutaneous coronary intervention, COPD — chronic obstructive pulmonary disease, CVD — carotid vessel disease, PVD — peripheral
vessel disease, NTG — nitroglycerine, IABP — intra-aortic balloon pump.

Table IV. Preoperative risk factors and kind of operations depending on ES points

Parameter ES<6 ES>6 P-value
(n = 80) (n = 80)
% %

MI < 30 days 34.23 34.59 0.57
Previous PCI 18.83 22.45 0.81
Smoking 42.19 48.96 0.27
Diabetes 31.19 35.05 0.68
Arterial hypertension 81.71 87.35 0.51
Hyperlipidemia 51.67 59.44 0.25
Renal insufficiency 37.22 38.69 0.54
COPD 12.17 20.07 < 0.001
CVD 28.91 19.07 < 0.001
PVD 29.33 11.91 0.01
NTG/heparin 9.84 10.12 0.63
Inotropic support 1.24 1.66 0.55
Mechanical ventilation 0.99 1.23 0.62
Cardiogenic shock 0.54 0.92 0.67
Preoperative IABP 0.99 132 0.44
Operation:

Coronary 73.68 39.53 < 0.001

Valvular 17.54 25.58 0.47

Coronary and valvular 7.02 11.63 0.00

Other 4.48 9.21 0.89

MI—myocardial infarction, PCl — percutaneous coronary intervention, COPD — chronic obstructive pulmonary disease, CVD — carotid vessel disease, PVD — peripheral
vessel disease, NTG — nitroglycerine, IABP — intra-aortic balloon pump, ES — EuroSCORE.
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the VES-13 and EuroSCORE scales was calculated based
on the rank order of Spearman.

Results

The average age of 100 patients was 69.47 +6.18
years, 61% of whom were men. As for the respondents,
78% were in the age group of 60-74, 22% in the sub-
group > 75 years of age. The time of postoperative hospi-
talization varied from 5 to 54 days, and was comparable
in both subgroups, 8.55 +6.13 days on average.

The average number of points on the VES-13 scale was
3.06 +2.25, and in the EuroSCORE scale 5.50 +3.19. Among
the older patients > 75 years old, a significantly higher aver-
age VES-score was observed (4.32 +2.6 vs. 2.707 +2.02) and
EURO (8.09 +3.02 vs. 4.77 +2.83). Based on the statistical
analysis, it was observed that significantly more postoper-
ative complications occurred in patients who obtained > 6
points in VES-13 and EuroSCORE scales. The most frequent
postoperative complication we observed was atrial fibril-
lation, which did not occur before the operation. Among
postoperative complications most often there were the
following: death (5%), delirium (3.64%), bleeding (3.54%),
stroke (3.54%), renal failure (3.32%), pacemaker implanta-
tion (3.28%), difficult healing of the wound (2.64%), intes-
tinal ischemia (2.56%) (Table V).

As for other complications such as perioperative
myocardial infarction, pericardial fluid or pleural fluid,
intra-aortic balloon pump (IABP) implantation occurred
sporadically.

Spearman’s rank correlation between the VES-13 and
EuroSCORE scales is 0.43, which means a moderate cor-
relation between the scales (Figure 1).

Discussion

In Poland, the VES-13 scale has not been widely used
so far, in contrast to the EuroSCORE scale, which is wide-
spread in cardiac surgery. Therefore, the question arises
whether patients > 60 years old admitted for cardiac sur-

Table V. Postoperative complications

gery should be assessed only with the help of the VES-13
scale, in which there were 6 questions concerning physi-
cal fitness, and 5 questions concerning functional fitness.

In the case of the VES-13 scale applied, the ROC (re-
ceiver operating characteristic) curve was determined to
establish the optimal cut-off point for making the diag-
nostic decisions. Scoring at the level of 6 points or more
allowed the patients to be recognized as susceptible to
a deterioration of fitness. Since the introduction of the
VES-13 scale, its usefulness has been verified in various
populations of patients.

In original studies by Saliba et al. [7], at least 6 points
of this scale were found in as many as 32% of those
surveyed in the American population. This group was
characterized by a 4.2-fold greater risk of death or dete-
rioration of functional capacity in the period of 2 years
in comparison with the persons who obtained less than
6 points on the VES-13 scale. Subsequent observations
have also confirmed a relationship between VES-13 score
and prognosis. In the study of Min et al,, in the outpatient
population over 65 years of age, the total risk of death
and functional impairment over the average 11 months
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Figure 1. Spearman’s rank correlation between
EuroSCORE and VES-13

Parameter All VES-13<¢<6  VES-13>6 P-value ES<6 ES>6 P-value
(n = 100) (n = 80) (n = 20) (n=57) (n=43)
% % % % %

Atrial fibrillation 33.32 17.50 15.00 0.34 14.04 20.93 0.01
Death 5.00 0.00 2.33 0.05 0.00 2.33 0.05
Delirium 3.64 0.00 5.00 0.01 0.00 2.33 0.05
Bleeding 3.54 1.25 5.00 0.04 0.00 2.33 0.05
Stroke 3.54 0.00 1.25 0.05 0.00 2.33 0.05
Renal failure 3.32 0.00 5.00 0.04 0.00 2.33 0.05
Pacemaker 3.28 1.25 5.00 0.03 1.75 233 0.03
Difficult healing of the wound 2.64 0.00 5.00 0.01 1.75 0.00

Intestinal Ischemia 2.56 0.00 5.00 0.01 0.00 233 0.05
|IABP 2.56 1.25 0.00 0.44 1.75 0.00 0.28
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increased from 23% at 6 points to 60% at 10 points ob-
tained on this scale [8, 9]. With an increasing number of
points on the VES-13 scale, the specificity also increased,
but the scale sensitivity decreased both for predicting
a deterioration of physical fitness and the assessment of
death risk [10]. A VES-13 scale score of 6 points or more
predicts a deterioration in performance with a sensitivity
of 86% and specificity of 54%. The sensitivity was 87%
and the specificity 37% for predicting the risk of death.

These researchers have also shown that the risk of
functional impairment is multiplied by 18%, and death
by 50% for each point of the score increase in this scale.
For patients over 74 years of age, in their follow-up of
4.5 years on average, they also proved that the total risk
of death and deterioration was 1.37, and the relative
risk of death was 1.23 for each additional point on the
VES-13 scale [10]. In the present study, a too short ob-
servation time does not allow for a wider assessment of
a relationship between the result on a scale and the risk
of death. In the Irish population, McGee et al. demon-
strated that the VES-13 scale may be useful in predicting
and planning medical care provision for older patients
[11]. However, prospective observations indicate that the
VES-13 score does not affect the quality of the care that
a patient receives, which turned out to be dependent
mainly on multi-robustness [12].

It is believed that the VES-13 scale, together with
a shortened battery of physical condition, may be a use-
ful screening procedure in the primary care to establish
a clinical and rehabilitation plan for elderly patients [13].
The VES-13 scale was used less frequently with the
hospitalized patients but proved equally useful. In the
trauma department, the VES-13 score together with
the severity of the injury proved to be useful in predict-
ing complications and death risk among older patients,
and in identifying the candidates for additional geriat-
ric care [14]. The VES-13 scale was one of the elements
of geriatric evaluation of an elderly patient admitted to
the intensive care unit which led to a faster diagnosis of
functional problems and influenced the care procedures
being used [15]. The VES-13 scale is also widely recom-
mended by oncological societies for an initial selection of
elderly patients with cancer in order to qualify for a full
geriatric assessment and a further decision on the choice
of a therapeutic strategy [16]. In cross-sectional studies
of older neoplastic patients, both hospitalized and outpa-
tient, the prognostic value was comparable to full COG
with sensitivity from 61% to 88%, specificity from 62%
to 86% [17-19].

In the world medical literature, the results of research
on the usefulness of the VES-13 scale in the prediction of
perioperative complications in cardiac surgery have not
been reported so far. On the basis of performed analyses
of perioperative complications among seniors operated
in the Silesian Center for Heart Diseases in Zabrze, the
introduction of the VES-13 scale is particularly important
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for the assessment of patients in the middle and old age
range due to the increasing psycho-motor problems that
result from the weakness syndrome. This scale comple-
ments the EuroSCORE scale. The tests show a moderate
correlation between the VES-13 scales and EuroSCORE;
these scales cannot be used interchangeably.

Conclusions

In the cardiosurgery patients who obtained before
the operation > 6 points on the VES-13 or EuroSCORE
the risk of postoperative complications is high. VES and
EuroSCORE cannot be used interchangeably because the
correlation is at a medium level.
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