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Abstract

Background: The results of studies on the effect of obe-
sity on mortality and morbidity in cardiac surgery are lim-
ited and contradictory. Today, the population of patients
referred for open heart surgery is changing, and high-risk
patients now represent a significant proportion of surgical
candidates. In this study, the effect of obesity on mortality
and morbidity in high risk patients in cardiac surgery was
investigated retrospectively.

Methods: This study was carried out by retrospectively
evaluating the data of patients who had undergone adult
Open Heart Surgery (OHS) in a university hospital operating
room in the last 5 years (2015-2020). A total of 924 patients
were examined in the study. The current online version of
EuroSCORE (www.euroscore.org) was used and was cal-
culated separately for all patients. The information in the
hospital data system, preoperative evaluation forms, anes-
thesia follow-up slips, perfusion cards and intensive care,
nurse follow-up forms of the patients (n = 95) calculated as
EuroSCORE > 6 were examined. The patients were divided
into two groups as obese (body mass index (BMI) > 30kg /
m?) and non-obese (BMI <30kg / m?).

Results: In the preoperative data, patients with diabetes
mellitus in the obese group were statistically higher than
the non-obese group (p=0.018). Mortality rate did not differ
according to the groups (p> 0.05).

Conclusion: In this study, no additional negative risk of
obesity, which is considered to be an important risk factor
for heart diseases, on cardiac surgery was determined.
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Introduction

According to the World Health Organization, obesity is an
increasingly global problem affecting 13% of the world’s adult
population [1]. Obesity is known to cause many cardiovascular
risk factors such as diabetes, hypertension and dyslipidemia,
and therefore it is thought to pose a risk for cardiac surgery [2].
However, the results of studies on the effect of obesity on mor-
tality and morbidity in cardiac surgery are limited and contra-
dictory.

Despite all the advances in cardiac surgery, mortality and
morbidity after cardiac surgery is still an important problem,
especially in patients with additional problems. EuroSCORE is
used in the mortality risk estimation in cardiac surgery prepared
by Nashef et al. in 1999 and scores of 6 or above in EuroSCORE
are accepted as high risk [3]. Today, the population of patients
referred for open heart surgery is changing, and high-risk pa-
tients now represent a significant proportion of surgical candi-
dates. The reason for this is that medical treatments developed
in recent years and advances in interventional cardiology may
be associated with the increase in cardiac surgery centers [4, 5].

In this study, the effect of obesity on mortality and morbidity
in high risk patients in cardiac surgery was investigated retro-
spectively.

Material and methods

This study was carried out by retrospectively evaluating the
data of patients who had undergone Adult Open Heart Surgery
(OHS) in a university hospital operating room in the last 5 years
(2015-2020) after obtaining the necessary ethics committee
approval (Date: 05.05.2020, number: 74555795-050.01.04). A
total of 924 patients were examined in the study. Although the
new version of EuroSCORE, EuroSCORE Il, has been released,
it is recommended to use both versions (Kieser). Although Eu-
roSCORE 11, which is the new version of EuroSCORE, has been
released, it is recommended that it can be used in both versions
[6]. Since EuroSCORE is used in our institution, we preferred
this scoring as a risk classification. The current online version of
EuroSCORE (www.euroscore.org) was used and was calculated
separately for all patients. The information in the hospital data
system, preoperative evaluation forms, anesthesia follow-up
slips, perfusion cards and Intensive Care (ICU) nurse follow-up
forms of the patients (n = 95) calculated as EuroSCORE 2> 6 were
examined. Patients with EuroSCORE < 6, younger than 18 years
old and not using a cardiopulmonary bypass device were not
included in the study.

Body Mass Index (BMI) was calculated using the formula
weight (kg) / height? (m?). Using the World Health Organiza-
tion’s obesity classification, the patients were divided into two
groups as obese (BMI = 30kg / m?) and non-obese (BMI <30kg
/ m?). Demographic data, surgical technique, type of opera-
tion, Diabetes Mellitus (DM), Hypertension (HT), Chronic Renal
Failure (CRF), Chronic Obstructive Pulmonary Disease (COPD),
Malignancy, Cerebrovascular Event (CVE), preoperative Atrial
Fibrillation (AF) were recorded. Cross-clamp time, bypass time,
postoperative AF presence, Mechanical Ventilation (MV) time,
Intensive Care (ICU) hospitalization and mortality were record-

ed. In addition, 1-year mortality follow-up was performed out-
side the hospital by examining the death notification system.

Results

In this study, 95 patients with EuroSCORE 6 and above
among 924 patients who underwent OHS in the last 5 years
were examined. Four patients were excluded from the study
because mortality could not be followed up (Figure 1). A total
of 91 patients were studied. The ages of the patients ranged
from 20 to 87 (mean = 69.6 + 9.7). Of all patients, 49 (53.8%)
patients were female, 42 (46.2%) patients were male. The BMI
was between 19 and 45 (mean = 28.7 + 4.6). Coronary Artery
Bypass Graft Surgery (CABG) (n= 32, 35.2%) and Benthall proce-
dure (n = 16, 17.6%) were the most common types of surgery
in the high-risk patient group (Table I). The mean cross-clamp
time was 124.8 + 57.4 minutes, while the total bypass time was
216.9 + 102.8 minutes. Mean duration of hospitalization in ICU
was 146.4 + 233.6 hours. In total, 34 (37.4%) patients died and
the mortality period ranged from 1 to 73 days (mean = 10.2
+ 17.6; Table Il).There were 59 (64.8%) patients with a BMI of
<30 kg / m? and 32 (35.2%) patients with a BMI of 30 kg / m?
in obese and non-obese patients. When the demographic data
were examined, no difference was found between the groups in
terms of gender (p> 0.05). There was no statistically significant
difference between the groups with regards to age (p> 0.05).
In the preoperative data, patients with DM in the obese group
were statistically higher than the non-obese group (p = 0.018).
While there was no difference between the groups in the num-
ber of patients with hypertension (p> 0.05), the patients with
COPD were significantly higher in the obese group (p = 0.05).
CVA, CRF, AF and malignancy rates were similar between groups
(p> 0.05). No relationship was found between the groups in the
total risk scoring using EuroSCORE (p> 0.05) (Table IIl).

There was no significant relationship between the groups
in the type of surgery (p> 0.05). No difference was found be-
tween the groups in the postoperative AF evaluation (p> 0.05).
Similarly, mortality rate did not differ according to the groups
(p> 0.05). A moderate positive correlation was found between
the length of stay in ICU and the time of death (p = 0.002). In
addition, a weak positive correlation was found between time
of death and duration of MV (p = 0.05), and a weak negative
relationship between duration of ICU stay and age (p = 0.002)
(Table ).

Statistical analysis

SPSS version 21 (IBM Corp. Armonk, NY, USA) software was
used for statistical analysis of the data obtained in this study.
Two independent groups were examined in the study, the com-
pliance of the data in the groups to the normal distribution was
evaluated with the Shapiro-Wilk test, and it was found that they
did not meet the necessary conditions. Descriptive statistics
were given as frequency, percentage, median, and IQR (Inter-
quartile Range). Pearson Chi-Square test and Fisher’s Exact test
were used for comparison of categorical data. Mann-Whitney
U test was used for intergroup comparisons of continuous vari-
ables. Spearman correlation analysis was performed to examine
the relationships between variables. P <0.05 values were con-
sidered significant.
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Table 1: Number of patients according to type of surgeries.

Table 3: Comparison of groups.

Operasyon, n (%) Grup 1 (n=59) Grup 2 (n=32) P n (%) Group 1(n=59) = Grup 2 (n=32) P
Aortic graft replacement 3(5,1) 0(0) Gender
CABG+CEA 1(1,7) 1(3,1) Male 31(52.5) 11 (34.4) 0.15
F | 28 (47.5 21 (65.5
AVR+MVR+TDG 0(0) 1(3,1) emate (47.5) (65.5)
CABG+MVR+TVR 1(1,7) 0(0) EuroSCORE point
7 27 (45.8) 18 (56.3)
AVR 6(10.2) 131) 8 16 (27.1) 6(18.8)
BENTHALL 9(15,3) 7(21,9) 9 11 (18.6) 5(15.6) 0.75
0,09
CABG 18 (30,5) 14 (43,8) 10 2(3.4) 2(63)
11 2(3.4) 0(0)
CABG+AVR 6(10,2) 0(0) 12 1(1.7) 1(3.1)
CABG+BENTHALL 5(8,5) 0(0)
Type of surgery
CABG+MVR 1(1,7) 3(9,4) Emergency 3(5.1) 1(3.1) 1
MVR 6(10,2) 2(6,3) Elective 56 (94.9) 31(96.9)
MVR+TDG 3(5,1) 3(9,4) Systemic diseases
CABG: Coronaryartery Bypass Graft Surgery; CEA: Carotid Endarterec- DM 22(37.3) 21 (65.6) 0.02
tomy; AVR: Aortic Valve Replacement; MVR: Mitral Valve Replacement; HT 43(72.9) 29 (90.6) 0.86
TDG: Tricuspid De Vega; TVR: Tricuspid Valve Replacement; BENTHALL: CoPD 1(1.7) 4(12.5) 0.05
Benthall Procedure. CVE 1(1.7) 3(9.4) 0.12
AF 12 (20.3) 7(21.9) 0.86
ARF 5(8.5) 5(15.6) 0.31
Table 2: Demographic data of patients. Malignancy 3(5.1) - 0.55
Mean * SD N% Median (IQR)
Age 69.6+98 Age (years) 71(8) 70.50 (14.25) 0.51
BMI (kg/m?) 28.6+4.6 Cross-clamp time (minutes) 110 (62) 109 (160) 0.92
Height (cm) 161+8.3 Bypass time (minutes) 193 (77) 175,50 (96) 0.42
Weight (kg) 74.7+13.6 ICU stay (days) 72 (96) 96 (46,75) 0.67
Gender Duration of MV (hours) 24 (72) 24 (6) 0.58
Male 42 (46.2%) Mortality 23 (39) 11 (34.4) 0.84
female 49 (53.8%)
Time of death (days) 4 (6) 3(14.25) 0.97
Groups
Group 1 {BMI <30) 59 (64.8%) Postoperative AF 10 (16.9) 6 (18.8) 0.83
Group 2 (BMI 230) 32 (35.2%) DM: Diabetes Mellitus; HT: Hypertension; COPD: Chronic Obstructive
Systemic diseases Pulmonary Disease; CVE: Cerebrovascular Event; AF: Atrial Fibrillation;
DM 43 (47.3%) CRF: Chronic Renal Failure; ICU: Intensive Care Unit; MV: Mechanical
HT 72 (79.1%) Ventilation; IQR: Inter Quartile Range.
coPD 5 (5.5%)
CVE 4(4.4 %) Assesed for eligibility (n: 924)
AF 19 ( 20 9%) All patients underwent OHS in the
.o last 5 years (n=924)
ARF 10 (11%) Not eligibility (n: 800)
Malignancy 3(3.3%) ———————»| PatientswithaEuroSCOREof 5
Postoperatif AF 16 (17.6%) and below (n = 800)
A,
EuroSCORE Patient included (n: 124)
7 45 (49.5%) Patients with a EuroSCORE of 6
3 22 (24 2%) and above (n=124)
9 16 (17.6%) ( )
Not eligibility (n: 29
10 4 (4'4%) — | Patientsundertheageof18(n=1)
11 2 (2.2%) Off pump surgery (n:28)
12 2(2.2%) Patient included (n: 95)
Cross-Clamp time (min) 124.9+57.4 Patients olderthan 18 years
CPB-used patients
Bypass time (min) 216.9 £102.9 Patient excluded (n: 4)
—®| Patientswhose mortality could
Duration of ICU stay (hours) 146.4 +233.7 not be followed up (n=4)
A Patient completed the
Duration of MV (hours) 78.7 £184.1 study (n:91)
Mortality (day) 34 (37.4%)
Death time (hour) 102 +17.7 Patients with aBMI of Patients with aBMI of
- <30 kg/ m? (n = 59) >30kg / m?(n =32)

BMI: Body Mass Index; DM: Diabetes Mellitus; HT: Hypertension;
COPD: Chronic Obstructive Pulmonary Disease; CVE: Cerebrovascular
Event; AF: Atrial Fibrillation; CRF: Chronic Renal Failure; ICU: Intensive
Care Unit; MV: Mechanical Ventilation.

OHS: Open Heart Surgery; CPB: Cardiopulmonary Bypass; BMI: Body

Mass Index.

Figure 1: Flow chart of the cohort.
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Discussion

Obesity is an increasingly important public health prob-
lem. BMI is the most widely used unit of measurement in the
diagnosis of obesity. The American Heart Association and the
World Health Organization define obesity as the condition of
having a BMI of 30 kg / m? or greater [1]. Although a significant
risk increase is expected for anesthesia in obese patients, this
situation is not clear enough in cardiac surgery [7]. Although
there are insufficient data to support this assumption in obese
patients undergoing cardiac surgery, it is thought that obesity
increases the perioperative and postoperative risk [8]. EuroS-
CORE (European System for Cardiac Operative Risk Evaluation),
which we prefer to use in our study, is the most used risk scale
indicating the risk of cardiac surgery, does not take BMI as a
criterion and does not give points for obesity. Parsonnet classi-
fication, which is thought to show similar results to EuroSCORE
in mortality estimation, gives 3 points for BMI> 35 kg / m? [9].
The Society of Thoracic Surgeons (STS) scoring is also one of the
important risk classifications used in cardiac surgery. While this
scoring gives 4 points for BMI of 30-40 kg/m?, it gives 9 points
for BMI>40kg/m? [10]. APACHE Il (Acute Physiology and Chronic
Health Evaluation Il) scoring system is a globally accepted scor-
ing system for determining the expected mortality rate in ICU
units, but BMI is not evaluated in this scoring system [11].

In the study of Kotsis et al. examining the cardiovascular risks
of obesity, obesity was associated with hypertension, dyslipid-
emia and type Il diabetes [2]. In this study, while the rate of DM
and COPD was higher in the obese patient group, the rates of
systemic diseases such as HT, CVA, malignancy and CRF were
similar.

In addition to the possibility of difficult intubation and ven-
tilation, obesity also worries anesthesiologists with its negative
effects on the lung. Oxygen consumption and carbon dioxide
production increase, gas exchange deteriorates, lung compli-
ance decreases, and resistance and respiratory work increase
in obese patients compared to those with normal body weight
[12]. OHS causes atelectasis, inflammation and microembolism,
and impairment in lung structure and function, independent
of BMI. However, lung-related problems increase seriously in
obese cardiac surgery patients [13, 14]. Various studies have
shown an increased risk of long-term ventilation, reintubation
and pulmonary infection in cardiac surgery patients with high
BMI [15, 16]. Most patients are disconnected from after 6-10
hours after OHS. However, this defined period is not clear [17].
The heart surgery guideline published by the Enhanced Recov-
ery After Surgery (ERAS) Association in 2019 recommends extu-
bation within the first 6 hours after surgery [18]. If the MV dura-
tion is longer than 24 hours, it is defined as prolonged MV [19].
In our study, MV durations were quite long with an average of
78.7 hours. We attributed this to the high risk patient popula-
tion of our study. We could not find a relationship between obe-
sity and prolonged MV durations, but more detailed studies are
needed for its possible effect.

The frequency of obese patients with cardiac surgery is in-
creasing day by day, which brings to mind the idea of increased
surgery cost. Ghanta et al. found that obese and morbidly obese
patients progress with greater morbidity, including prolonged
ventilation, pneumonia, and kidney failure. Higher BMI was as-
sociated with longer ICU stay, length of hospital stay, and higher
hospital cost and mortality [20]. The definition of long ICU stay
in cardiac surgery is changing. While previous publications de-
fine this period as 72 hours or longer, more recent studies ac-

cept it as 24 hours or longer [21, 22]. Since high-risk patients
were included in our study, the ICU duration was quite long
(146.7 hours), but whether obesity has an effect on this period
should be evaluated together with other data of the patient.

It has been suggested that obese patients are more suscep-
tible to postoperative AF, which is an important complication
after OHS and prolongs the stay of ICU [23]. In a meta-analysis,
it has been shown that obesity is associated with postoperative
AF risk [24]. De Santo et al. suggested that the relationship be-
tween postoperative AF and obesity may be related to obstruc-
tive sleep apnea syndrome [25]. In our study, the relationship
between obesity and postoperative AF was not determined as a
feature in the selected patient population.

Although obesity increases the risk of heart disease, there
are studies in which obese patients show greater survival af-
ter OHS compared to normal-weight individuals. Stamou et al.
showed that obese patients who underwent OHS had less post-
operative bleeding than normal weight patients. Bleeding may
be decreased due to compression of the intrathoracic area due
to high mediastinal fat ratio and high abdominal pressure. In
the same study, it was shown that mortality rate was lower in
obese patients compared to normal weight patients [26]. This
paradoxical situation is also encountered in the study of Vargo
et al. It has been shown that mortality is lower in obese patients
with OHS, but there is an increase in the rate of acute renal fail-
ure and wound infection [27]. This condition, called the obesity
paradox, can be attributed to the high metabolic reserves and
body fat of obese patients. It has been suggested that the rea-
son for this may be the increase in the secretion of amino acids
and adipokines, a decrease in B-type natriuretic peptide levels,
oxidative stress and inflammation [28]. This paradoxical situ-
ation does not mean that obesity is recommended to reduce
surgical risks. However, it may partly explain that the expected
increase in mortality and morbidity is not that high.

In a prospective study by Burgos et al., it was shown that
obesity had no effect on in-hospital and 1-year mortality in
patients who recently underwent cardiac surgery. Similarly, in
various studies, no increase was observed in the mortality of
obese patients who underwent OHS compared to patients with
normal weight [29-32]. Similar to these studies, we did not find
a significant difference between the mortality of obese patients
and those with normal body weight.

Conclusion

In this study, no additional negative risk of obesity, which is
considered to be an important risk factor for heart diseases, on
cardiac surgery was determined. This result confirms the reli-
ability of risk scoring systems that do not include BMI, such as
EuroSCORE, in predicting mortality and morbidity. In this re-
spect, it appears as very valuable information. Although there
are many studies on obesity and cardiac surgery, the number
of studies investigating the effectiveness of obesity with risky
cardiac surgery patients is very limited. We think that more
comprehensive studies on this subject should be included in
the literature.
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