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ABSTRACT
Background: Increasing numbers of octogenarians and improvements in surgical techniques and postoperative care have
resulted in increasing cardiac operations in this age. The aim is to analyze our experience of cardiac surgery on octogenarians and beyond concerning postoperative morbidities and mortality. Methods: 67 octogenarians and nonagenarians
underwent open heart surgery in our hospital between 2001 to 2009 were retrospectively reviewed. Data included baseline preoperative status, intraoperative and perioperative course, and immediate outcomes. Results: The mean age was
86.22 ± 6.1 years. 86.6% patients were males. Symptoms were dyspnea; Class II in 13.4%, Class III in 55.2%, Class IV
in 31.4% patients; angina in 82.1%, and CHF in 25.4% patients. The mean EF was 37.8% ± 10. Risk factors include
smoking in 52.2%, DM in 37.3%, hypertension in 28.4%, obesity in 25.4%, previous MI in 22.4%, COPD in 17.9%,
renal insufficiency in 11.9%, pulmonary hypertension in 7.5%, PVD in 6%, and cerebrovascular disease in 3% patients.
The procedures were isolated CABG in 73%, AVR in 9%, MVR in 6%, CABG/valve in 9%, and MVR and AVR in 3%
patients. Complications were 18%. It included renal impairment in 18%, arrhythmias in 14.9%, bleeding in 6%, prolonged ventilation in 13.4%, CHF in 4.5%, gastrointestinal bleeding in 4.5%, wound infection in 7.5%, and cerebrovascular accident in 3%. Hospital mortality was 9% patients. Conclusions: Cardiac surgery can be performed safely
with acceptable hospital morbidity and mortality in octogenarians and beyond. Early referral and proper selection of
patients are mandatory to improve immediate postoperative survival.
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1. Introduction
The elderly are a challenging group of patients undergoing surgical procedures. Their functional reserve capacity
is diminished compared with younger patients [1], and
elderly patients are more likely to have preoperative comorbid conditions [2]. Approximately 40% of all octogenarians and beyond have symptomatic cardiovascular
disease, including 18% with ischemic heart disease [3].
Despite maximum medical therapy, many patients older
than 80 years of age are severely symptomatic with cardiovascular disease [4].
Advances in cardiopulmonary bypass technique, myocardial protection, and improved perioperative care have
allowed coronary artery bypass grafting and valve replacement operations to be safely offered to patients older
than 80 years of age [1,4,5]. Octogenarians with signifi*
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cant symptoms of cardiovascular disease frequently are
referred for operation to try to improve their quality of life.
Recent studies have shown that cardiac surgical procedures performed in elderly patients, in otherwise good
physical and mental health, can improve mortality, morbidity, and quality of life of those patients. However,
results are still incomplete, especially for valve procedures [4-6]. Careful follow up of these patients is required
to continually reevaluate the benefit obtained given the
increased cost of delivering health care [4].
The purpose of this study was to analyze our local experience of cardiac surgery on octogenarians and beyond
in our tertiary care referral center concerning postoperative morbidities and mortality.

2. Patients and Methods
From June 2001 to June 2009 at the Department of CarOJTS
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diac Services, King Fahad Military Hospital, 67 patients
aged 80 years or older who underwent open cardiac surgery were retrospectively reviewed. The selected patients
for surgery were previously functional until the recent
diagnosis of cardiac disease, had a perceived reduction in
their quality of life, were on maximal medical therapy,
were not candidates for percutaneous coronary intervention, or could not be discharged from hospital because of
life-threatening cardiac lesion, such as severe left main
disease or critical aortic stenosis. Patients excluded from
surgery were generally deemed too high risk because of
severe comorbid conditions. All demographic, clinical,
laboratory, surgical, and survival data were obtained from
the chart.
Operative data were included type of the surgical procedure, bypass and cross-clamp times, type of the valve
used, and mean arterial pressure during bypass. The preoperative and postoperative course was followed up for
the occurrence of complications or death, transfusion requirements, use of inotropes and vasopressors, length of
stay, and discharge plans.
Surgical techniques included a standard median sternotomy after induction and maintenance of general anesthesia. We used internal mammary artery and great
saphenous vein as a conduit with variable indications.
The cardiopulmonary bypass was established with mild
systemic hypothermia (32˚C). Myocardial protection was
achieved using antegrade and retrograde warm or cold
blood cardioplegia. Construction of the distal anastomoses was performed first, followed by valve procedure
in cases of combined procedure, and the proximal anastomoses were performed after closing the cardiac chambers and de-airing. We used a single clamp technique for
the proximal anastomosis. Pharmacological or mechaniccal support was provided to the patient as required. All
patients were admitted to the intensive care unit postoperatively.

3. Statistical Analyses
All data was transferred to SPSS version 16. Continuous
variables were expressed as mean ± standard deviation
(SD) and categorical variables are reported as percentages. The unpaired t test and X or Fisher’s exact test for
continuous and categorical data respectively. Statistical
significance was defined by a P value less than 0.05.

4. Results
Of the 67 patients studied, 58 (86.6%) patients were
males; the mean age was 86.22 ± 6.1 years (ranging from
80 to 102). The clinical characteristics of these patients
are listed in Table 1. The most common presenting symptoms were dyspnea in all patients; 37 (55.2%) of them
were NYHA Class III, 21 (31.4%) were in Class IV,
Copyright © 2013 SciRes.

Table 1. Clinical characteristics of patients.
Variable
Age (mean ± SD)
Range
Sex (male/female)

No. of Patients

P Value

86.22 ± 6.1
80 to 102
58 (86.6%)/9 (13.4)

<0.001

NYHA classification
II

9 (13.4%)

III

37 (55.2%)

IV

21 (31.4%)

LVEF

<0.001

37.8 + 10

Angina

55 (82.1%)

<0.001

CHF

17 (25.4%)

<0.001

Tobacco use

35 (52.2%)

>0.05

DM

25 (37.3%)

<0.05

HTN

19 (28.4%)

<0.001

Obesity

17 (25.4%)

<0.001

C V and general risk factors

PVD

4 (6%)

<0.001

CVD

2 (3%)

<0.001

MI

15 (22.4%)

<0.001

COPD

12 (17.9%)

<0.001

Renal insufficiency

8 (11.9%)

<0.001

Pulmonary hypertension

5 (7.5%)

<0.001

Inotropic support

5 (7.5%)

<0.001

IABP

2 (3%)

<0.001

Mechanical ventilation

2 (3%)

<0.001

P > 0.05 = non-significant; P < 0.05 = significant; P < 0.001 = highly significant. Congestive Heart Failure (CHF), Cardiovascular (CV), Diabetes
Mellitus (DM), Systemic Hypertension (HTN), Peripheral Vascular Disease
(PVD), Cerebrovascular Disease (CVD), Preoperative Myocardial Infarction
(MI), Chronic Obstructive Pulmonary Disease (COPD), Intra-Aortic Balloon Pump (IABP).

and the rest 9 (13.4%) patients were in Class II, angina in
55 (82.1%) patients, and congestive heart failure in 17
(25.4%) patients. The mean left ventricular function was
37.8% ± 10.
The commonly reported preoperative cardiovascular
and general risk factors include tobacco use in 35 (52.2%)
patients, diabetes mellitus in 25 (37.3%) patients, systemic hypertension in 19 (28.4%) patients, obesity in 17
(25.4%), previous myocardial infarction in 15 (22.4%)
patients, chronic bronchopulmonary disease in 12 (17.9%)
patients, renal insufficiency in 8 (11.9%) patients, pulmonary hypertension in 5 (7.5%), peripheral vascular
disease in 4 (6%) patients, and cerebrovascular disease in
2 (3%) patients. Preoperatively there were 5 (7.5%) patients on inotropic support and 2 (3%) patients ventilated
and on the intraortic aortic balloon pump.
Although the majority of patients were subjected to
OJTS
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coronary artery bypass grafting (CABG) other operations
such as mitral valve replacement (MVR), or aortic valve
replacement (AVR), or both were performed in a considerable proportion of cases. Details of operative procedures are presented in Table 2. The surgical procedures
were CABG alone in 49 (73%) patients (mean of 3.4
grafts per patient; ranging from 1 - 5 grafts) one of them
required left ventricle aneurysm repair, AVR in 6 (9%)
patients, MVR in 4 (6%) patients; one of them required
left atrial clot removal, CABG/valve procedures was
done in 6 (9%), and MVR and AVR in 2 (3%) cases.
Operative management included the use of cardio 49
of CABG procedures were performed off pump. Thirteen
patients were operated upon on emergency bases; consisting of 9 CABG, one AVR, and 3 patients CABG/
AVR. The mean cardiopulmonary bypass and crossclamp times were 96.1 ± 19.3 minutes and 81.6 ± 17.8
minutes, respectively. All valves used were bioprosthetic
valves. The mean arterial blood pressure was maintained
at 70 ± 15 mm Hg during CPB.
All patients required blood transfusion perioperatively
(a mean of 5. 7 ± 4 U of packed red blood cells). Thirty
seven (55.2%) required both fresh frozen plasma and
platelets for perioperative bleeding. Fifty-five patients
(82.1%) required inotropic or vasopressor support during
their perioperative course.
Postoperative complications are listed in Table 3.
Twelve (18%) patients developed postoperative complication. The most common complication was renal impairment in 12 (18%) patients followed by arrhythmias
mainly atrial fibrillation in 10 (14.9%) patients. 4 (6%)
patients developed postoperative bleeding that required
Table 2. Operative details.
Variable

No (%)

P Value

Procedure
CABG

49 (73%)

CABG + AVR

3 (4.5%)

CABG + MVR

3 (4.5%)

<0.001
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Table 3. Postoperative morbidity and mortality.
Complications
Complications
Renal failure

No. (%)

P Value

12 (18%)
12 (18%)

<0.001

Supra ventricular arrhythmia

10 (14.9%)

<0.001

prolonged mechanical ventilation

9 (13.4%)

<0.001

Infection

5 (7.5%)

<0.001

4 (6%)

<0.001

Congestive heart failure

Re-exploration for bleeding

3 (4.5%)

<0.001

Gastrointestinal bleeding

3 (4.5%)

<0.001

Cerebrovascular accidents

2 (3%)

<0.001

Tracheostomy

2 (3%)

<0.001

Cause of death (6 patients)

6 (9%)

Myocardial infarction

2 (3%)

Respiratory failure

2 (3%)

Sepsis and multi-organ failure

2 (3%)

P > 0.05 = non-significant; P < 0.05 = significant; P < 0.001 = highly significant.

exploration. Among the 9 (13.4%) patients required prolonged mechanical ventilation (more than 24 hours), 3
patients developed pneumonia. Other complications included congestive heart failure in 3 (4.5%) patients, gastrointestinal bleeding in 3 (4.5%) patients, wound infection in 5 (7.5%), cerebrovascular accident in 2 (3%) patients, and tracheostomy in 2 (3%) patients. Mean intensive care unit length of stay of surviving patients was 6.8
± 4 days, and the mean overall hospital stay was 18 ± 11
days.
Hospital mortality occurred in 6 (9%) patients. Of
these 6 patients, five had CABG, and one had combined
AVR and CABG. Four patients were operated upon urgently. Causes of death were respiratory insufficiency in
2 patients; both of them were mechanically ventilated
preoperatively and on intraaortic balloon and inotropic
support, myocardial infarction in 2 patients, and sepsis
and multi-organ failure in 2 patients (Table 3).

AVR

6 (9%)

MVR

4 (6%)

5. Discussion

DVR

2 (3%)

The increasing age of patients is a distinctive feature of
the current cardiac surgical practice. The elderly are now
the fastest growing population in Western countries, and
the number of elderly patients with disease potentially
eligible for surgery is expected to increase [7-9]. This
entails a complex decision-making process that involves
ethical, social, and economic issues. Additionally, escalating medical costs impose a cost-effective medical care.
Indeed, this represents a true challenge in elderly patients,
who are more likely to have morbid conditions and a
prolonged and complicated postoperative course [10].
Uncertainties also exist regarding the impact of surgery on

Timing of surgery
Elective

54 (80.6%)

Emergency

13 (19.4%)

CPB time (min)

96.1 ± 19.3

<0.001

81.6 ± 17.8

<0.001

Aortic cross clamp time (min)
No of grafts per patient
Bioprostheses

<0.001

3.4 (from 1 to 5)
20 (100%)

P > 0.05 = non-significant; P < 0.05 = significant; P < 0.001 = highly significant. Coronary Artery Bypass Graft (CABG), Aortic Valve Replacement
(AVR), Mitral Valve Replacement (MVR), Double Valve Replacement
(DVR), Cardiopulmonary Bypass (CPB).

Copyright © 2013 SciRes.
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the long-term prognosis [9].
This study represents our local experience in a tertiary
care referral center of Saudi octogenarians and beyond
undergoing cardiac surgery, either CABG, combined
CABG and valve surgery, or isolated valve surgery. The
number of operations performed for octogenarians have
progressively increased in our center. In the general population, the life expectancy for women is significantly
longer than that for men. However, we reported a higher
proportion of male patients requiring cardiac surgery.
Similar increases in cardiac surgical procedures involving
the very elderly men have been reported by other groups
[9-12].
The prevalence of coronary artery disease increases
with age. The association of valvular heart disease and
coronary artery disease is a common finding in elderly
patients [13]. In our study, we reported the prevalence of
coronary artery disease in octogenarians and beyond
where 73% of our patients required isolated CABG and
9% of patients required aortic or mitral valve replacement
in combination with CABG for surgical treatment of
coronary artery disease. In addition, valve replacement
was encountered in 18% patients. These results correlate
with other reports [4,9,12-14].
As it has been generally observed in prior reports of
CABG in octogenarians, most patients in this age group
present with New York Heart Association functional Class
III or IV symptoms that are always refractory to more
conservative management [4-6,12]. In our study, 55.2% of
the patients were in Class III and 31.4% were in Class IV.
Other symptoms included anginal pain in (82.1%) patients
and congestive heart failure signs and symptoms in 25.4%
of patients. These results match with other reports [4-6,
12,15].
Elderly patients tend to have a lack of functional reserves and an increased presence of chronic medical diseases. These patients also tend to have a higher NYHA
class and a higher surgical priority than patients younger
than 80 years of age. These findings suggest that patients
80 years of age or older referred for cardiac operation
seem to have more advanced ischemic disease when compared with younger patients [16]. The preoperative patient
characteristics in our population of octogenarians were
similar to those listed in other publications [4,16-18].
In all our valve procedures in octogenarians and beyond
we used the bioprosthetic valves. The policy of using
biologic valves in octogenarians, if possible would seem
beneficial because it obviates lifelong anticoagulation
with warfarin [12,19]. Bioprosthetic valves may be much
more durable in the elderly than in younger populations.
In the octogenarian, the durability of the bioprosthetic
valve clearly exceeds expected survival. When valve replacement is indicated and anticoagulation can be avoided,
a bioprosthetic valve appears to be the best choice, proCopyright © 2013 SciRes.

vided a suitable size can be implanted [12,19-21].
Our postoperative complication rate was 17.9% of patients. The most common complication was renal impairment 17.9% patients followed by arrhythmias in
14.9% patients. Other complications included postoperative bleeding, prolonged mechanical ventilation, congestive heart failure, gastrointestinal bleeding, cerebrovascular accident, and wound infection. The incidences and
nature of postoperative complications in our study are
comparable to other reports [4,6,9,14,15]. It has been
previously reported that octogenarians tend to have a
longer postoperative length of stay than younger patients
[4]. In this report, the mean intensive care unit length of
stay of surviving patients was 6.8 ± 4 day, and the mean
overall hospital stay was 18 ± 11 days. Other authors
reported that this category of patients tends to stay longer
in the intensive care and in the hospital [4,6,15].
The increased mortality associated with coronary bypass in elderly patients compared with younger patients
has a multifactorial basis and is probably not solely a
reflection of the aging process [15]. Independent predictors of mortality after cardiac operations among nonagenarians are beginning to be elucidated [14]. Williams and
colleagues in their multivariate analysis suggested that
five risk factors including preoperative renal dysfunction,
postoperative renal dysfunction, pulmonary insufficiency,
intraaortic balloon pump support, and sternal wound infection are independent predictors of increased hospital
mortality in octogenarians [15]. Other reports of CABG in
octogenarians have documented the urgency of operation,
compromised left ventricular function, peripheral vascular
disease or cerebrovascular disease, and mitral insufficiency and intraaortic balloon pumping as predictors of
increased mortality [5,14,15,17,22]. The hospital or 30
day mortality in our study occurred in 6 (9%) of patients.
It was cardiac related and associated comorbid conditions
which was similar to those reported by others [5,14,15,
17,22]. All our mortalities had preoperative EF less than
30%, renal impairment and chronic pulmonary disease
and their renal and respiratory conditions further deteriorated after surgery. Four out of 6 patients were operated
upon urgently. Causes of death were respiratory failure in
2 patients; both of them were mechanically ventilated
preoperatively and on intra-aortic balloon and inotropic
support, myocardial infarction in 2 patients; they required
intra-aortic balloon and high inotropic support, and sepsis
and multi-organ failure in 2 patients.

6. Conclusion
Cardiac surgery can be performed safely with acceptable
hospital morbidity and mortality in octogenarians and
beyond. Early referral and proper selection of patients are
mandatory to improve immediate postoperative survival.
OJTS
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