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Cardiac surgery clinical outcomes in 70 years and over patients
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Abstract

Objectives: To analyse the experience of a cardiac surgery centre with all types of cardiac interventions
in the elderly in order to evaluate outcomes.

Methods: The retrospective study was conducted at Middle East Hospital, Mersin, Turkey, and
comprised data of patients aged >70 years who underwent cardiac surgery from December 1, 2010,
to March 31, 2016. Clinical outcomes, postoperative length of hospital stay and mortality rates were
evaluated. SPSS version 15 software for Windows (IBM Corporation, Armonk, NY) was used for data
analysis.

Results: Of the 1920 cases, 276(14.35%) patients were aged >70 years. Of them, 70(25.4%) were
males and 206(74.6%) were females. The overall mean age was 71.39+2.26 years (range: 70-82 years).
Coronary artery bypass grafting was the most frequent intervention 268(97%). Of the total, 6(2.2%)
patients were treated urgently and 1(0.4%) was treated very urgently. The mortality rate was 8(2.9%)
Preoperative and intraoperative findings didn't affect outcomes (p>0.05), but variables predicting
mortality and length of hospital stay included operation priority, postoperative neurological and
pulmonary complications and wound infection (p<0.05 each).

Conclusion: Morbidity and mortality rate was found to be acceptable in elderly patients who
underwent cardiac surgery.
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Introduction

The elderly represent an increasing percentage of
candidates for major surgery. These patients are different
from other age groups, as they often present multiple
co-morbidities, have undergone chronic therapies and
present a unique physiology in terms of respiratory,
cardiovascular and metabolic systems.!

Cardiac surgery is increasingly performed in elderly
patients too. The impact of the surgery, including the
extent of surgery, use of cardiopulmonary bypass,
prolonged general anaesthesia, haemodynamic
instability, and admission to the intensive care unit (ICU)
post-surgery may have a detrimental effect on the
outcome of this patient population compared to the
younger patients. Despite these strong important
differences, the most appropriate clinical management
has never been determined, having been left mainly to
physicians' clinical decision.!-3

The current study was planned to audit the experience
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of a cardiac surgery centre with all types of cardiac
interventions performed in elderly patients with the
intention to evaluate outcomes.

Methods

The retrospective study was conducted at Middle East
Hospital, Mersin, Turkey, and comprised data of patients
aged >70 years who underwent cardiac surgery from
December 1, 2010, to March 31, 2016. Data included
details related to patients receiving cardiac surgical
procedures aged >70 years. All types of on-pump and
off-pump cardiac surgeries were included, except
transplantation and transcatheter aortic valve (AO)
implantation.

Clinical routine procedures had been applied to all
patients. Patients were admitted two days before elective
surgery. Clinical criteria for hospital discharge included
haemodynamic and cardiac rhythm stability, the absence
of incision site infection, an afebrile condition, normal
bowel movement, independent ambulation and feeding.
All cardiac surgeries had been performed by the same
surgeon who had been working at the cardiovascular
surgery clinic for 10 years. Demographics and clinical
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characteristics were collected electronically together
with preoperative, intraoperative and postoperative data.
Postoperative complications data included myocardial
infarction (M), stroke, congestive heart failure (CHF),
renal failure, pulmonary failure, bleeding and revision
and wound infection. Body Mass Index (BMI) of all
patients had been calculated as weight (kilograms)
divided by height (meters) squares. Patients' clinical
outcomes like postoperative length of hospital stay (LOS)
and mortality rates were noted. Death of patients was
defined as in-hospital mortality. For further evaluation,
patients were classified into two age-based groups, with
Group 1 having those aged 70-75 years and Group 2
having 76-82 years. The differences between these two
groups were evaluated in terms of preoperative
assessment, intraoperative / postoperative findings, and
outcomes.

Data was analysed using SPSS version 15 software for
Windows (IBM Corporation, Armonk, NY). Categorical
variables were reported as frequencies and percentages,
whereas continuous variables were expressed as mean
+ standard deviation (SD along with range. Simple
descriptive statistics were used for demographic analyses.
Between 2 independent groups, continuous values were
compared with student t test or unpaired t-test.
Proportions were compared with chi-square test.
Spearman rank correlation coefficient was used to
explore the correlations between measurements. Logistic
regression analyses were used to identify independent
factors that affected the length of hospital stay and
mortality.

Results

Of the 1920 cases identified, 276(14.35%) patients were
aged >70 years. Of them, 70(25.4%) were males and
206(74.6%) were females. The overall mean age was
71.394+2.26 years (range: 70-82 years. Hypertension (HTN)
155(56%) and diabetes mellitus (DM) 94(34%) were the
most frequent comorbidities. Of all the patients, 18(6.5%)
were malnourished, and 177(64.1%) were obese. At
admission, 51(18.4%) patients had undated rhythm
problems, including atrial fibrillation, supraventricular
tachycardia and ventricular extra-systole, nodal
arrhythmia. Cardiac insufficiency was seen in 21(7.6%)
patients, and 28(10.1%) had ejection fraction (EF) <30%
in Echo cardiographs. Of the total, 6(2.2%) patients were
treated urgently and 1(0.4%) was treated very urgently
(Table 1).
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Table-1: Baseline Characteristics.

Variable Value

Age, (mean, min-max) year
Gender (Male/Female), n

71.39+2.26 (70-82)
70 (25.4%)/206 (74.6%)

Body mass index (BMI) (mean, min-max), kg/m? 26.95 (17.57-43.64)+4.28
Underweight (<20.5) 18(6.5%)
Normal( 20.5-24.9) 69(25%)
Overweight (25-29.9) 120(43.5)
Class 1obesity (30.0-34.9) 50(18.1%)
Class 2 obesity (35-39.9) 5(1.8%)
(lass 3 obesity (=>40) 2(0.7%)

Smoking, n
Current smoking 111(40.2%)
Former smoker 14 (5.1%)

Comorbidity, n

Diabetes Mellitus (DM) 94 (34.1%)

Chronic Heart Failure (CHF) 21(7.6%)

Kidney Function Disorder 73 (26.4%)

Hypercholesterolemia 73 (26.4%)

Hypertension 155 (56.2%)

Chronic obstructive pulmonary disease (COPD) 28(10.1%)

Peripheral Arterial Disease (PAH) 39(14.1%)

Previous Cerebrovascular Event 21(7.6%)

Previous Myocardial Infarction (MI) 102 (37%)

New York Heart Association (NHYA)/CCS; Canadian Cardiovascular Society (class >3,4), n
NHYA class >3 31(11.2%)

NHYA class >4 6(2.2%)
(CSclass >3 43 (15.6)
(CSclass >4 5(1.8%)
Ejection Fraction (EF) <30%, n 28(10.1%)
Atrial Fibrillation, n 7 (2.5%)
Operative priority
Urgently, n 6(2.2%)
Very urgently, n 1(0.4%)
Planned, n 269 (97.4%)
Table-2: Surgical interventions.
Variable Value
Acute Tamponade 1(0.36%)
Atrial septal defect (ASD) 1(0.36%)
Coronary Artery Bypass Grafting (CABG), n of patients 268 (97.1%)
Beating Heart with CABG 21(7.6%)
Isolated CABG 219(79.3%)
CABG + carotid endarterectomy 7(2.53 %)
CABG + mitralplasty (MP) 3(1.08)
CABG + Aneurysmectomy 8(2.89%)
CABG-+ Aortic valve repair (AVR) 10 (3.62%)
Valve surgery, n of patients 6(2.17%)
AVR 3(1.08%)
Mitral valve repair (MVR) 1(0.36%)
AVR+MVR 1(0.36%)
AVR+ Myocardial perfusion (MP) 1(0.36%)
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Table-3: Outcomes.

Variable Total Group1 Group2  p-value
(70-75)  (76-82)
Length of hospital stay 6.51£3.98  6.33+3.08 8.80+9.73  0.008*
Impaired renal functions at admission
Normal levels 203 189 14 0.04*
Serum creatinine levels>1 61 58 9
Serum creatinine levels>2 12 9 3
Hospital mortality >0.05
Alive 268(97.1%) 249 19
Dead 8(2.9%) 7 1
Postoperative complications
Bleeding
None 269 (97.46%) 249 20 >0.05
Re-operation 7(2.53%) 7 0
Pulmonary
None 271(98.2%) 235 36 0.03*
Re-intubation 4(1.4%) 4 0
Tracheostomy 1(0.4%) 0 1
Neurological
None 271(98.2%) 236 35 0.02*
Permanent stroke 3(1.1%) 1 2
Renal
None 272(98.5%) 253 19 >0.05
Medical treatment 4(1.44%) 3 1
Wound infection
None 273 (98.9%) 253 20 >0.05
Wound infection 3(1.08%) 3 0

*p<0.5, **p<0.01

Coronary artery bypass grafting (CABG) was the most
frequent intervention 268(97%), followed by valve repair
6(2.17%) (Table 2).

The mean cardiopulmonary bypass time of patients
undergoing open heart surgery was 80.8+30.5 min
(range: 24-283 min). The mean time of cardiac
catheterisation (CC) was 52.41+19.55 min. (range: 12-
127 min). Besides, 63(22.8%) of the ICU patients received
positive inotropic support. Intra-aortic balloon pump
(IABP) was used in 2(0.7%) patients. Extracorporeal
membrane oxygenation (ECMO) was not used.
Postoperative transesophageal echocardiography (TEE)
was not needed. Minimally invasive intervention was
not preferred because of patients' vascular structure.
There was a significant relationship between inotropic
support use and hospital stay (p=0.009). There was no
statistical relationship between mortality and inotropic
support (p>0.05). Mean bleeding after surgery was
461.29+307.17cc (range: 50-2500cc) and was accepted
as within reasonable levels. Two units of blood were
used in 61(22.1%) patients, and fresh frozen plasma more
than 1 unit was used in 79(28.6%). Also, 1(0.36%) patient
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Table-4: Variables predicting mortality and length of hospital stay.

Mortality Length of hospital stay
(Adjusted R squared=0.43, p=0.001**) (Adjusted Rsquared=0.78, p=0.001**)

Variable p-value  Variable p-value
Operation priority 0.001**  Pulmonary complications 0.01%
Neurological deficit 0.002**  Wound infection 0.007**
Wound infection 0.96 Neurological deficit 0.007**
Pulmonary complications ~ 0.98 Renal complications 0.28
Age 0.96 Age 0.37
Gender 0.23
Operation priority 0.61
Body Mass Index (BMI) 0.67
Ejection fraction (EF) 0.21

*p<0.5, **p<0.01

underwent Ml postoperatively, 1(0.36%) patient was
taken to revision due to deep tissue infection in the
sternum, 2(0.7%) patients were infected with leg injuries
and 7(2.5%) underwent revision due to bleeding. In ICU
monitoring, significant deterioration in renal function
was noted in 4(1.44%) patients’and 1(25%) of them
needed dialysis.

Mean postoperative hospital stay was 6.5+3.98 days
(range: 3-49 days). Overall hospital stay was a minimum
of 8 days for 242(87.8%) patients and these patients were
discharged from hospital in good clinical condition. Of
all the patients, 8(2.9%) died.

Comparison of the two age-based groups showed there
was no relationship between age and hyperlipidaemia
and hypertension (p>0.05). No relationship was found
between age and smoking, and between smoking and
chronic obstructive pulmonary disease (COPD) (p>0.05).
There was no relationship between age groups and EF
(p>0.05). There was a negative correlation between age
and BMI (p=0.01). As age progressed, there was no
significant relationship between postoperative
arrhythmia frequencies (p>0.05). Re-operations were
not related to age groups (p>0.05). There was no
relationship between age groups and mortality (p>0.05).
There was a significant relationship between age groups
and LOS (p=0.008). Postoperative pulmonary,
neurological, infectious and renal complications became
a problem as the age increased (p<0.05) (Table 3).

Among the variables predicting mortality and LOS,
operation priority, postoperative neurological and
pulmonary complications and wound infection proved
to be significant (Table 4).
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Discussion

As the availability of health services increases in Turkey,
there is an increase in patient age groups and patient
diversity that can benefit from these services.4 On the
other hand, the increase in healthcare provided to the
same group has made it necessary to reduce economic
costs and increase surgical success.45 Surgery in elderly
patients is associated with the risk of death,
complications, functional decline and disability. It is
necessary to increase the surgical success in the patient
group aged >70 years and therefore to increase efficiency
for decreasing care costs. With the progressively
increasing population of the elderly, the need for cardiac
surgery in elderly patient is rising. However, the clinical
results of cardiac surgery for elderly are still under
investigation.6

In the last 2 decades, extraordinary technological
developments and evaluation of knowledge have led to
a reduction in mortality. Such developments include
improvements in surgical technique, cardiopulmonary
bypass (CPB) technology and circuits, the management
of cardioplegic circulation, transfusion policy,
haemodynamic coagulation monitoring, and post-
cardiac surgery care. Clinicians share the common idea
that nowadays candidate to cardiac surgery is older and
sicker than in the past, but a decreasing mortality rate
has been reported in literature for CABG.'.7:8 Bridgest et
al® published a study on a very large number of patients.
In a three-year study period, a total of 59,576 patients
who underwent cardiac surgery aged between 80 and
89 years were evaluated and the mortality was 7.1%.
Scandroglio et al. found the mortality rate 3.4% in CABG
patients.! Park et al.’0 reported an operative mortality
of 5%. In our study the mortality rate was 2.9% which
was comparable with previous studies. If surgery is
urgent, mortality and morbidity are expected to
increase.1.12 Ishikawa et al.6 reported a 4-fold increase
in operative mortality in urgent or emergency operation
group compared to the elective cases. In our study,
7(2.6%) patients underwent urgently surgery. Female
gender has been identified as an independent risk factor
for early mortality after CABG surgery.'2-14 In our sample,
women were also high in number, but gender did not
make a difference on clinical outcomes.

In general, the most obvious risks and complications
noted in our study were in line with literature. Carrascal
et al.’> reported a postoperative stroke ratio of 4.1% in
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octogenarian patients who underwent cardiac surgery.
Studies have reported that increasing age was a risk
factor for not operative mortality but also postoperative
complications.6.10 The postoperative complication rate
was 25% (5/20) in a study in Korean octogenarians.6 Our
postoperative complication rate was 9.2%. Postoperative
complications occur more frequently in older patients
and this may result in longer hospital stays. In our study,
problems with postoperative pulmonary and
neurological functions increased with age. This happens
due to insufficient compensation mechanisms and / or
slowing down as the age progresses.13-17

The current study has several limitations. First, we have
only retrospectively analysed patients aged >70 years
and didn't have corresponding data for a younger
population. There were also no 30-day and 1-year follow-
ups.

Conclusions

Postoperative complications increased with age and this
led to prolonged hospital stay and mortality. However,
postoperative complications rate was quite low, and
elderly patients had acceptable hospital mortality rates
post-surgery. Cardiac surgery, as such, could be
performed in all ages and favourable long-term clinical
outcomes can be expected in patients aged >70 years.
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