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Abstract

Objective: Obese patients constitute a significant proportion of patients undergoing coronary artery
surgery. The aim of this study was to evaluate mortality and morbidity in elderly obese patients undergoing
open heart surgery.

Methods: The study included 139 patients aged >65 years from a total of 341 patients who underwent open
heart surgery in our clinic between January 2014-2017. These were divided into three groups according to
body mass index (BMI): Group 1 (BMI <25), Group 2 (BMI = 25-30) and Group 3 (BMI >30).
Demographic data, type of surgery, comorbidities, laboratory values, postoperative complications, intensive
care and hospital stay, mortality rates were recorded and compared between the groups.

Results: The total group comprised 66.9 % males and 33.1% females (p = 0.001). Group 1 included 40
patients, Group 2, 60 patients, and Group 3, 39 patients. Surgery was elective in 89.9% and 10.1% were
emergency, 79.1% of the operations were performed with pump, and 20.9% as beating heart surgery. While
18.7% of patients had no additional disease, hypertension was the most common comorbidity at 25.2%.
Cross-clamp times were similar in groups. The duration of extubation was shorter in Group 1 (p = 0.042)
compared to the other groups, and the operation times were longest in Group 2 (p= 0.041). There was no
difference between the groups in terms of inotropic support / IABP / pacemaker use. No difference was
observed between the groups in terms of length of stay in intensive care stay and in hospital (p = 0,472, p =
0.609). There were no significant differences in postoperative complications of rhythm disturbances, renal
failure, and SVO, but there was a significant difference in terms of infection (p = 0.041) between the groups.
Mortality was seen in 18% of the whole patient group with no difference determined between the sub-groups
(p = 0.670).

Conclusion: Contrary to expectations, obesity may not increase mortality in cardiac surgery in elderly
patients, but may lead to an increase in extubation times and the development of infection during the
recovery period.
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1. INTRODUCTION

As the prevalence of obesity increases
worldwide, an increasing number of obese
surgical patients will require anesthesia. Obesity

respiratory system. Cardiovascular diseases are
the leading problems in elderly patients.
Due to the increase in the average life
expectancy and the higher incidence of

is typically defined by body mass index (BMI),
the ratio of weight (in kilograms) to the square
of height (in meters). In adults, the World
Health Organization and the National Institute
of Health define overweight as a BMI of 25 to
29.9 kg m?-1, obesity as a BMI of >30 kg m*-1
and severe obesity is defined as a BMI
>40 kgm?-1 (or >35 kg m?-1 in the presence of
comorbidities) (1).

Obesity is a disease that affects many organ
systems, especially the cardiovascular and
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cardiovascular disease with advancing age, an
increasing number of elderly patients undergo
cardiac surgery and the number has gradually
increased over the last 10 years (2).

Although there have been studies investigating
cardiac surgery and the anesthetic approach in
elderly patient populations, there has been no
research about obese elderly patients undergoing
cardiac surgery.

The aim of this study was to evaluate the
mortality and morbidity rates of cardiovascular
surgery in elderly, obese patients.
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2. METHODS

The hospital records and files of patients
aged>65 years (n=139) who underwent open
heart surgery between January 2014-2017 were
retrospectively examined.

Demographic  data, types of surgery,
comorbidities, laboratory values, postoperative
complications, intensive care and hospital stay,
and mortality rates were recorded and compared
between patients grouped according to body
mass index (BMI): Group 1 (BMI <25), Group 2
(BMI = 25-30) and Group 3 (BMI >30).

3. STATISTICAL ANALYSIS

IBM SPSS Statistics version 20 software was
used for all statistical analyses. Data were
expressed as meanzstandard deviation. The
Mann-Whitney U test and Student’s t-test were
applied in the comparisons of quantitative data.
The Chi-square test was used to compare

categorical variables. A value of p <0.05 was
considered statistically significant.

4. RESULTS

The data related to a total of 341 patients who
had undergone open heart surgery in the 3-year
period of January 2014-2017 were retrieved
from the hospital data system. Of these, 139
patients aged 65 years and older were included
in the study. These patients were then separated
into three groups based on BMI: Group 1 (n=
40, BMI <25), Group 2 (n=60, BMI = 25-30)
and Group 3 (n=39, BMI >30).

The mean age of the patients was 73 years in
Group 1, 72 years in Group 2 and 70 years in
Group 3. No significant difference was
determined between the groups in respect of age
(p=0.260, Table 1). Male gender (66.9 % of all
patients) was significantly higher than female
gender (33.1 % of all patients) in the study
groups (p=0.001, Table 1).

Tablel: Comparison of demographic data and surgical characteristics between the groups

Group 1 Group 2 Group 3 Total p
(n=40) (n=60) (n=39) (n=139)
Gender, F/M, n,( %) 9 (225%)/ | 14  (23.3%)/ | 23 (59%)/ | 46 (33.1%)/ | 0.001"
31 77.5%) 46 (76.7%) 16 (41%) 93 (66.9%)
Age, (years) 73 (65-84) 72 (65-84) 70 (65-88) 0.260%
BMI (kg m?-1) 22.48+1.8 27.83+1.38 33.59+2.87 0.001%
EF, % 50 (25-70) 53 (20-68) 55 (20-66) 0.544*
Type of surgery, 36  (90%)/ | 55  (91.7%)/ | 34 (87.5%)/ | 125(89.9%)/ | 0.769"
elective/ emergency, n, (%) 4 (10%) 5 (8.3%) 5 (12.8%) 14 (10.1%)
Surgical method, | 33 (82.5%)/ | 45 (75%)/ | 32 (82.1%)/ | 110 (79.1%)/ | 0.578"
pump/beating, n,% 7 (17.5%) 15 (25%) 7 (17.9%) 29 (20.9%)
Cross-clamp time, (minutes) 54 (23-185) 62 (24-235) 54 (29-155) 0.212%
Surgical time, (minutes) 100 (50-270) | 120 (58-310) 98.50 (60-221) 0.041%
Duration of extubation, (hours) | 5 (0-28) 6 (0-32) 6 (0-8) 0.042#%

BMI= Body mass index, EF=Ejection fraction. Patient data are expressed as mean + SD (standard deviation)
and median (minimum —maximum). #Kruskal-Wallis* Chi-square, p<0.05 is accepted as statistically significant

Surgical procedures were divided into coronary
artery bypass graft (CABG), valve operations
(V), V+CABG and dissections. Among these
procedures, the most common procedure in all
the groups was CABG operations (109 patients),
and there was no difference in the type of
operation between the groups (p=0.922, Table
2). Surgery was elective in 89.9% of cases,
whereas 10.1% were under emergency condions

(Table 1), 79.1% of the operations were
performed with pump and 20.9% as beating
heart surgery (Table 1). The duration of surgery
was longer in Group 2 than in the other groups,
and cross-clamp time was similar in all 3 groups
(p= 0.041, p= 0.212, Tablel). Extubation times
were shorter in Group 1 than in the other groups
(p =0.042, Table 1).

Table2. Comparison of the operations types between groups

Group 1 (n=40) | Group 2 (n=60) | Group 3 (n=39) | Total (n=139)
CABG, n 29 47 33 109 (78.4 %) 0.922"
Valve, n 5 5 3 13 (9.4 %)
CABG+valven | 4 5 2 11 (7.9 %)
Dissections,n | 2 3 1 6 (4.3 %)

CABG; coronary artery bypass graft *Chi-square, p<0.05 is accepted as statistically significant.
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Of the comorbidities observed, hypertension
was the most frequently seen comorbidity (25.2
%, Table 3), in 15 patients in Group 1, 12 in

Table3. Comparison of comorbidities between groups

Group 2 and 8 in Group 3. The second most
common comorbidity was hypertension and
diabetes together (24.5 %, Table 3).

Comorbidity, n(%) | Group 1 (n=40) | Group 2 (n=60) | Group 3 (n=39) | Total (h=139) p
none 9 14 3 26 (18.7 %) 0.182"
HT 15 12 8 35 (25.2 %)

COPD 0 1 0 1 (0.7 %)
ARF/CRF 0 1 0 1 (0.7 %)
DM 2 5 4 11 (7.9 %)
LIPIDEMIA 0 2 0 2(1.4%)
HT+DM 7 10 17 34 (24.5 %)
HT+COPD 0 3 2 5 (3.6 %)
DM+COPD 0 1 1 2 (1.4 %)
HT+COPD+DM 1 3 1 5 (3.6 %)
ARF/CRF+DM 0 2 0 2 (1.4 %)
COPD+ARF/CRF 2 0 0 2 (1.4 %)
HT+ ARF/CRF 2 1 0 3 (2.2 %)
HT-+LIPIDEMIA 1 2 0 3(2.2%)
HT+DM+ ARF/CRF |1 1 2 4 (2.9 %)
HT+DM+LiPIDEMIA | 0 1 1 2 (1.4 %)
HT+SVO 0 1 0 1 (0.7 %)

HT= hypertension, COPD= chronic obstructive pulmonary disease, ARF= acute renal failure, CRF=chronic
renal failure, DM=diabetes mellitus, * Chi-square, p<0.05 is accepted as statistically significant

There was no significant difference between the
preoperative

groups in  terms

of

and

Table4. Comparison of perioperative laboratory values of patients

postoperative hemoglobin, potassium, sodium,
creatinine and blood glucose levels (Table 4).

Group 1 (n=40) Group 2 (n=40) Group 3 (n=39) p
Preop Hb 12.55+1.85 12,86+1.63 12.37+£1.94 0.382¢
Postop Hb 8.80+1.28 9.07+1.35 8.52+1.56 0.152¢
Preop Na 137 (127-144) 138 (126-147) 138 (125-147) 0.350*
Postop Na 141.35+4.98 141.50+6.29 145.69+4.55 0.304¢
Preop K 4.59+0.53 4.66+0.53 4.60+0.57 0.795¢
Postop K 4.25+0.50 4.48+0.57 4.26+0.54 0.057¢
Preop creatinine 1.05+0.40 1.10+0.44 1.05+0.30 0.767¢
Postop creatinine 0.92 (0.6-2.8) 0.95 (0.47-2.55) 1.02 (0.56-3.55) 0.414*
Preop glucose 131.46+42.16 131.32+44.070 151.77+£19.28 0.119¢
Postop glucose 150.98+39.70 146.83+£37.03 158.20+49.37 0.415¢

HB= hemoglobin, Na= sodium, K= potassium. Patient data are expressed as mean + SD (standard deviation)
and median (minimum —maximum). €One-way variance analysis (ANOVA), *Kruskal-Wallis. p<0.05 is accepted
as statistically significant.

There was no difference between the groups
regarding inotropic support / IABP / pacemaker
use (Table 5). No significant difference was

Table5. Comparison of operation and intensive care data

determined between the groups in terms of
length of stay in intensive care unit stay and
hospital (p = 0. 472, p = 0.609, Table 5).

Group 1 (n=40) | Group 2 (n=60) Group 3 (n=39) p
inotropic support, no / yes, n 16/24 31/29 18/21 0.517"
Intra-aortic balloon use, no/yes, n 36/4 55/5 34/5 0.769"
pacemaker use, no/yes, n 36/4 55/5 39/0 0.145"
intensive care stay, 0-2/3-11/>11 day,n | 32/6/2 44/13/3 24/12/3 0.472"
hospital stay, 0-10/11-30/>30 day, n 37/2/1 65/4/1 34/5/0 0.609*
blood use, n 4 (1-15) 6 (1-16) 6 (2-11) 0.404*
fresh frozen plasma use, n 6 (2-20) 6 (2-22) 6 (0-14) 0.630*

Patient data are expressed as mean + SD (standard deviation) and median (minimum —maximum). *Kruskal-
Wallis,* Chi-square, p<0.05 is accepted as statistically significant.
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Postoperative ~ complications  of  rhythm
disturbances, renal failure and CVO were
similar in all the groups, but there was a
significant difference in terms of infection

development (p = 0.041, Table 6). Mortality was
determined in 18% of all patients, with no
difference determined between the groups (p =
0.670) (Table 7).

Table6. Comparison of postoperative complications among groups

Group 1 (n=40) Group 2 (n=60) | Group 3 (n=39) | Total (n=139) p
Revision, (nolyes), | 36 /4 55/5 37/2 128 (92.1%)/ 0.716"
n(%) 11 (7.9%)
Rhythm  disorder | 34/6 50/10 32/7 116 (83.5%)/ 0.939"
(nolyes), n(%) 23 (16.5%)
Infection, 38/2 50/10 29/10 117 (84.2%)/ 0.041"
(nolyes), n(%) 22 (15.8%)
Renal failure 33/7 50/10 26/13 109 (78.4%)/ 0.109"
no/yes), n(%) 30 (21.6%)
CVE, 40/0 58/2 37/2 135 (97.1%)/ 0.380"
(nolyes), n(%) 4 (2.9%)

CVE=cerebrovascular event. *Chi-square, p<0.05 is accepted as statistically significant
Table7. Comparison of discharge and mortality status of patients

Group 1 (n=40) | Group2 (m=60) | Group3 (n=39) | Total (n=139) p
Discharge, 31/9/0 49/10/1 33/5/1 113 (97.1%) / 0.707"
home / exitus / another 24 (173 %)/
service , n(%) 2 (1.4 %)
Mortality, no / yes, n(%)|31 /9 50/10 33/6 114(82%)/25(18%)|0.670"

* Chi-square, p<0.05 is accepted as statistically significant.

5. DIsCcussION

According to the data for 2010, the population
aged 65 years and older constituted 7% of the
total population of Turkey, and this is expected
to rise to 12-13% within the next 10 years (3).
Aging is a process in which pathological
findings increase together with a decrease in the
physiological reserve. Therefore, risk factors
that increase perioperative mortality and
morbidity should be researched and patients
should be prepared for the operation in the best
way (4).

Obese individuals appear to be at a higher risk
of perioperative complications concerning all
organ systems. In a previous study, tobacco use,
malnutrition and high body mass were reported
to be the most important predisposing factors for
ischemic heart disease and diabetes (3). When
the patient profiles in this study are examined,
the number of patients with BMI <25 was 40
and the number of patients with BMI >25 was
99, and this may be an indication that obese
patients need more cardiac surgery. The number
of male patients (66.9 % of all patients) was
significantly higher than females (33.1 % of all
patients) in the study groups, which was
consistent with literature (5).

Obesity may be associated with many diseases
such as hypertension, dyslipidemia, ischemic
heart disease, diabetes, osteoarthritis, liver
diseases, asthma and sleep-apnea syndrome (6).
In obese patients, blood flow, cardiac output,
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oxygen consumption and production of carbon
dioxide are known to be increased, which may
lead to systemic and pulmonary hypertension,
cor pulmonale and right ventricular failure. Left
ventricular dilatation, increased left ventricular
wall stress and hypertrophy cause reduced left
ventricular compliance resulting in heart failure
(6). Hypertension and tachycardia, which will
increase the oxygen consumption of the
myocardium, are the most important issues to be
considered in cardiac anesthesia in elderly
patients. Stable anesthesia induction and
maintenance without allowing hypotension must
be provided for coronary perfusion. The
pharmacodynamic and pharmacokinetic
properties of drugs vary with aging. Increasing
the dispersion volume and a decrease in total
body fluid by increasing the body fat ratio may
result in sudden and destructive complications
(7). In the present study, hypertension was the
most seen comorbidity, as expected.

An increased risk for surgical complications in
patients with obesity has been reported in
several studies. These complications include
longer operative times (8-10), possibly
increased blood loss (8-10), and increased rates
of infection (10, 11). Infectious complications
are a particular concern in patients with obesity.
An analysis of ACS-NSQIP data in 16 major
cardiovascular, orthopedic, and oncology
surgeries found that BMI of at least 40 kg m?-1
significantly increased the odds for wound
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complications in all surgeries analyzed except
for pneumonectomy (12). Contrary to literature,
the operation times in the current study were
shorter in obese patients, whereas the duration
of extubation was shorter in non-obese patients.
There was no difference in blood usage or
labaratory findings between the groups.

Despite evidence of increased medical and
surgical complications in the obese surgical
population, the effect of obesity on mortality is
unclear. Although some surgical literature
suggests that any increase in BMI above normal
is associated with decreased survival (11, 13),
other publications have suggested an obesity
paradox, where limited increases in BMI (in the
25-40 kg m2-1 range) may provide a survival
benefit compared with normal weight patients

(12, 14-16). Multivariate analysis of 78,762
Canadian CABG and combined CABG and
aortic valve replacement patients found a
survival advantage for patients with BMI of 25—
29.9 kg m?-1 and no difference for patients with
BMI of 30-34.9 kg m2-1 compared with normal
weight patients. Increased mortality was only
observed in those with BMI >34.9 kg m*-1 and
underweight patients (BMI1<20 kg m?-1) (14). In
a study in which the quality of life and early and
mid-term results were evaluated in patients aged
80 years and older, there was no negative effect
of age on mortality or morbidity in advanced
elderly patients in preoperative ejection fraction,
coronary and valvular surgery. Preoperative
creatinine values were also shown to provide
more meaningful information on mortality and
morbidity (17). In the current study, there was
no obesity-related increase in  mortality.
However, it should be kept in mind that obesity
is a part of metabolic syndrome and a
comorbidity (11, 12, 14).

In conclusion, in contrast to expectations,
obesity, which is an increasing comorbidity
among elderly patients, may not increase
mortality in cardiac surgery. Nevertheless, it is
important that it is considered and managed by
anesthesiologists because of the associated
diseases.
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