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ABSTRACT
Aim: Best popular perception that coronary artery bypass grefting  in octogenarians carries high risk related primarily to 
advanced age. Nevertheless, the effects of CABG, percutaneous coronary intervention , and medical treatment were not 
assessed on life  adequately.

Material and Methods: In the present study, survival duration of 375 octogenarian patients who underwent coronary 
angiography (CAG) in our clinic was evaluated retrospectively. 

Results:  Patients were assigned and compare to seven groups as follows: group 1, patients with normal CAG results; 
group 2, patients with diffuse coronary narrowness who received medical treatment,  group 3, patients who underwent 
PCI, group 4 was the subgroup of  patients from group 3 who underwent PCI in the left anterior descending  artery 
only or in combination with their coronary arteries; group 5, patients in critical condition who were unavailable for any 
intervention because of cardiac function, group 6, patients who underwent CABG; and group 7, patients who declined 
the recommended CABG and PCI. For each group, the first-year survival rates were respectively: 100%, 95%, 91.2%, 91.8%, 
76.1%, 93.0%, 90.82%. After 6 years, the survival rates were respectively: 76.1%, 80.0%, 72.5%, 71.42%, 52.3%, 90.2%, 
76.14%. Rates of patients living by years a significant correlation was revealed between group 6 and group 2 and group 3 
(p=0.001, p = 0.004). Group 3 was found to have a significant correlation with Group 4 and Group 7 (p=.000). Group 7 was 
significantly correlated with groups 3 (p = 0.000), 4 (p = 0.000), and 2 (p = 0.007).

Conclusion: Especially in octogenarians who had shortness of the expected survival, the surgical advantage of visual 
anastomotic replacement, and complete vascularization were successed more than PCI. 
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ÖZ
Amaç: Genel algı 80 yaş ve üzeri hastalarda, koroner bypass cerrahi (KBC) riskinin daha yüksek olduğu yönündedir. 
Bununla birlikte, KBC, perkütan koroner arter girişim ve tıbbi tedavinin ileri yaş hasta grubunda yaşam kalitesi üzerine 
etkileri kapsamlı bir şekilde değerlendirilmemiştir.

Gereç ve Yöntemler: Çalışmamızda koroner anjiyografi yapılan 80 yaş ve üzeri 375 hastanın sağ-kalım süresi retrospektif 
olarak değerlendirildi. Sınırlı sağ-kalım üzerine bir tahmin modeli oluşturuldu.

Bulgular: KAG verilerine göre, hastalar yedi grupta değerlendirildi: Grup 1, sonuçları normal olan hastalar;  grup 2, 
lezyonlar için medikal tedavi alan hastalar; grup 3, PCI yapılan hastalar; grup 4, yalnızca sol ön inen arteri (LAD) veya koroner 
arterleriyle kombine olan hastalar; grup 5, herhangi bir müdahale için uygun bulunmayan kritik durumdaki hastalar; grup 
6, KBC geçiren hastalar; grup 7, önerilen girişimleri reddeden hastalardır. İlk yıl sağ-kalım oranının en düşük Grup 5 ‘de ( % 
76.1) olduğu tespit edilmiştir. 6 yıl sonra sağ-kalım oranının en yüksek grup 6 da olduğu görülmüştür (% 90.2). Yıllara göre 
yaşayan hasta oranlarına bakıldığında Grup 6 ile grup 2 ve grup 3 arasında (p=0.001, p = 0.004). Grup 3 ile grup 4 ve grup 
7 arasında (p = 0.000) ve grup 7 ile grup 2 (p = 0.007) arasında ile anlamlı bir korelasyon bulundu.

Sonuç: Bu çalışmada özellikle beklenen yaşam süresi kısa olan ileri yaş hastalarda, görsel anastomotik replasman ve tam 
vaskülarizasyonun cerrahi avantajı, PCI'den daha başarılı olmuştur. 

Anahtar kelimeler: kardiyak cerrahi; koroner bypass; ileri yaş hastalar
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Introduction
Many studies have demonstrated that 25% of individuals 
aged above 80 years’ experience severe complications owing 
to cardiovascular disease.[1] The average expected survival 
duration for normal individuals. Octogenarians in the United 
States was calculated to be an 8.1 years.[3,4] The shortness of 
the expected survival and estimates for the best treatment 
options are uncertain for those Octogenarians who experience 
coronary heart disease. Thus, many internists are reluctant to 
refer Octogenarian patient for coronary artery bypass grefting 
(CABG) because of the significant independent predictor of 
post-operative mortality.

An increased octogenarian’s population will gradually 
change physicians’ recommendations regarding medication, 
percutaneous coronary intervention (PCI), and the surgery for 
coronary heart disease, as well as the success rates of these 
treatments. Thus compared with past interventions, more 
aggressive approaches are currently required. Additionally, 
studies performed in advanced-aged patient groups have 
generally excluded those who were clinically uncontrolled 
regardless of the surgical decision, and no evaluation was 
conducted on their survival duration; data were obtained only 
from treated patient groups.[3-6] The objective of the present 
retrospective single center study was to evaluate the treatment 

results with respect to short- (1- year) and long- term (6-year) 
survival rates in octogenarians who were administered available 
treatment options for suspected coronary artery disease.

Material and Methods
The present retrospective study included 375 octogenarian 
patients who underwent coronary angiography between 
June 2010 and June 2016.

Patients who had severe valve disease and required several 
types of emergency interventions were excluded from the 
study. The required data for patients who could not be 
examined were obtained by telephone from the patients or 
their relatives. The survival durations of the patients were 
determined. Based on the records of the coronary angiography 
findings (CAG), were assigned to seven groups as follows: group 
1, patients with normal CAG results (n=42); group 2, patients 
with coronary narrowness who received medical treatment 
for lesions <50-75% (n=40); group 3, patients who underwent 
PCI (n=91); group 4, patients from group 3 who underwent 
PCI in their left anterior descending (LAD) artery only or in 
combination with their arteries (n=48); group 5, patients in 
critical condition who were unavailable for any intervention 
because of cardiac function, coronary disease’s or co morbid 
conditions (n=21); group 6, patients who underwent coronary 
bypass surgery (n=72); and group 7, patients who declined 
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the recommended operative procedure (n=109). Differences 
in survival times between 7 groups were assessed. Data were 
conducted with SPSS version16.0.

For patients who underwent surgery, our coronary bypass 
strategy consisted of using blood cardioplegia and used 
cardiopulmonary bypass at 32-34⁰C hypothermia. However, 
the beating heart bypass technique was used for some clinical 
conditions such as severe chronic obstructive pulmonary 
disease (COPD), impaired general condition, renal failure, and 
porcelain aorta, etc. The PCI procedure varied depending on the 
equipment and techniques available at the time of each patient’s 
treatment. Therefore, the preferred sent trademarks and their 
features were not considered in the analysis.. Informed consent 
was obtained from all patients. The ethics committee of our 
institution approved the study protocol and  procedures were 
carried out in accordance with the 2013 Helsinki Declaration.

Results
The mean patient age was 80.47±1.79 years for patients who 
underwent CABG (group 6) and 82.12±2.24 years for patients 
who underwent PCI (group 3). For each group, the total 
number of patients, numbers of male and female patients, total 
number of deaths, and cardiac deaths are presented in Table 
1. The survival rates in years 1 and 6 are presented in Table 2. 
A greater proportion of bypass patients were female (group 
6, 55.55% female), compared with the proportion of females 
undergoing PCI (group 3, 51.76%). The 6- year death rates in 
the patient groups, excluding patients lost to follow-up, is 
presented in column of Table 1. 14.93% of death reasons were 
not associated with heart disease and number of patients no 
available for follow-up were not affect the total deaths (p=0.46) 

but cardiac deaths (p=0.005) and follow-up patients (p=0.004) 
were correlated, tightly. The death reasons and survival rates of 
the patients between years obtained from the clinical results 
were evaluated in Column of Table 1.

On average, 4, 18 coronary bypasses were performed per 
surgical procedure (minimum, 1; maximum, 7) with 48.61% 
of patients (n=35) receiving four or more coronary bypasses. 
The left internal mammary artery (LIMA) used procedure was 
performed in 97.22% of bypass patients (n=70). No patient 
underwent a bilateral LIMA used, and none had left main 
coronary artery disease. Ten patients (13.88%) underwent the 
beating heart bypass technique. The mean hospitalization 
duration was 6.61 days (range, 3-37 days) for coronary bypass 
patients, 5.9 days (range, 4-8 days) for beating heart method 
only patients, and 5.39 days ( range, 3-18 days) for isolated 
coronary bypass only patients, respectively. An intra-aortic 
balloon procedure was used in any of the patients.

Rates of patients living by years a significant correlation was 
revealed between group 6 and group 2(p=0.001) and group 
3 (p=0.004). Group 7 was significantly correlated with groups 
3(p=0.000), 4(p=0.000), and 2 (p=0.007).

A total of 75 PCI procedures were performed in a single 
coronary artery: 35, LAD; 1, diagonal artery; 16, circumflex 
artery (CX) and 24, right coronary artery (RCA). In nine cases, 
stents were placed in two coronary arteries: 5 LAD and CX; and 
4 LAD and RCA. A balloon dilatation procedure was used in six 
cases: 4, LAD; 1, diagonal artery; and 1, CX. The hospital death 
rates following interventional and 0-30 day after in groups 3 
(PCI) and 6 (Surgery) are shown in Table 3.
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Table 1: Total number of patients, numbers of male and female patients, survival rates in 1-year and total number of deaths 
and cardiac deaths for each group

 Groups M F One-year deaths, n
(survival rate, %)

Total deaths, n 
(Death rate, %)

Cardiac deaths, 
n (%) ** ***

1 19 23 0 (100) 8 (80.9) 1 (2.3) %27.7 8
2 20 20 2 ( 95) 8 ( 80) 5 (12.5) %26.6 10
3 44 47 8 (91.2) 25(72.5) 10 (10.9) %29.0 5
4 20 28 4 (91.8) 14 (71.4) 6 (12.2) %29.7 2
5 13 8 5 (76.1) 10 (52.3) 7 (33.3) %76.9 8
6 32 40 5 (93.1) 7 ( 90.2) 3 (4.1) %10.6 6
7 54 55 10 (90.8) 26 ( 76.1) 14 (12.8) %28.2 17

Total 182 193 34 98 46 (p=0.005) (p=0.004) 56 (p=0.46)
M, male; F, female 
** death rate based on number of patients available for follow-up
***number of patients not available for follow-up



Discussion
The numbers of octogenarians have increased in recent years 
as the mean survival age of the population has exceeded 7 
decades in developed countries.[2] It is known that this age 
group patients who had shortness of the expected survival 
exhibit different features compared with younger patients.[9]

For this purpose, 375 patients who successfully underwent 
elective coronary artery angiography between June 2010 
and June 2016 were reinvestigated retrospectively. In the 
present study, these patients had received recommendations 
for medical treatment, Percutan Coronary Intervention (PCI) 
or coronary artery bypass grafting (CABG). Our study did not 
address whether patients regarded their comfort following 
any treatment and their return to normal physical and 
psychological functioning as being adequate. Our assessment 
of these patients was limited to solely survival duration 
following PCI, cardiac bypass surgery, or medical treatment.

Our opinion that evaluating the success of selected treatment 
options based on survival duration is important in these patients, 
given their advanced age. Another critical consideration 
in the present study was the expected survival duration of 
octogenarian who declined recommended treatments (group 
7) and those with normal coronary artery angiography results 
(group 1), which represent minimal and maximal indicator 
values (p=0.06). No previous study has reported the evaluation 
of patient groups with respect to these criteria.

In cases involving three or more coronaries, diffuse and long 
segment of the coronaries, calcified aorta (porcelain aorta) 
and left major coronary artery disease, PCI as a treatment 
option presents both difficulty and severe complications in 

especially octogenarians. In total 91 octogenarian patients 
were treated using PCI under elective conditions (group 3). 
Of these six (6.59%) underwent balloon procedures, and 85 
(93.41%) received stent placements. Mortality rates before 
discharge hospital patient were 7.69% and 2.77% among those 
receiving PCI (group 3) and CABG (group 6), respectively (table 
3). Although, in the literature was found similar mortality rates 
for patients who underwent PCI and coronary artery bypass 
surgery; we performed surgery with better mortality rates 
that PCI. The difference could be due to two reasons. First, 
that the patient which could not be operated because of body 
conditions and the second is the cardiologist experiences and 
willingness to help the patient who suffered trouble. Thus 
different octogenarian patient mortality frequencies following 
surgery and PCI were detected in octogenarians in a number 
of patient studies with large groups.[2,10,12]

In our study, compared with PCI, coronary bypass surgery gave 
better survival rates at both time points (table 1). There may be 
several reasons for this difference:  in CABG, selection of patients 
with better physical and psychological conditions for bypass 
surgery, complete revascularization[13], placement of a visually 
clearer graft to the safe distal coronary region, in addition to PCI, 
application of PCI in a patient group with more problems, and 
placement of a stent at a critical region within the diseased area.[7]

Compared with the male population, the female population 
has longer life expectancy and has been reported to more 
frequently undergo CABG.[14] Female patients have been 
reported to have a worse prognosis than male patients with 
regard to CABG.[15] In our study, three female and four male 
patients had died by end of this six year, in contrast to the 
ratios reported in the literature[8] And our long-term findings 
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Table 2: Cumulative survival rate (%) in each group
Year Group1 Group2 Group3 Group4 Group 5 Group 6 Group 7

1 97,61 90,00 93,40 91,83 100,00 100,00 94,49
2 97,61 82,50 89,01 91,83 95,83 95,83 90,82
3 95,23 82,50 84,61 85,71 76,19 94,44 88,99
4 92,85 80,00 80,21 77,55 61,90 94,44 79,81
5 92,85 80,00 75,82 75,51 52,38 94,44 77,06
6 69,38 77,50 72,52 71,42 52,38 90,27 76,14

Table 3: Deaths following surgical and PCI procedurs
Deaths post-op before 

discharge, n (%)
Deaths 0-30 days post discharge

n (case)
Total deaths

n, (%) Operation performed

Group 3 7 (%7.69) 1(RCA stent) 8 (%8.79)

LAD stent, 3 cases
LAD & CX stent, 1 case

CX stent, 2 cases
RCA stent, 1 case

Group 6 2 (%2.77) 1(3 coronary bypasses) 3 (%4.16) 3 or 4 coronary bypasses
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suggest that selection of the surgical option yields better 
results in elderly female patients (Table 1).

The process of age-associated tissue deterioration leads to a 
decrease in the overall health of aging populations. Although 
the biology of aging is not well understood, CVD is a common 
problem in the elderly.[16] Coronary artery bypass surgery 
essentially results in complete cardiac circulation in all 
coronaries, and the selection and availability of the preferred 
arterial and/or venous grafts depend on the patient as well 
as the structure and necessity of the graft. Saphen veins have 
demonstrated a worse potency rate than LIMA (Left Internal 
Mammary Artery) when long-term results were considered.[17] 
However, in selected elderly patients, saphen veins provided 
better results than LIMA’s.[18] LIMA is preferred particularly 
for the left anterior descending artery in our clinic and could 
not be used in only two patients. Bilateral internal mammary 
arteries were not considered in calculating expected survival 
duration in octogenarians because long-term results (10-15 
years) have not been successful.[19] Although the survival 
expectation was limited, the combination LIMA-LAD (left 
anterior descending artery) by-pass was more advantageous 
than bypass using saphen veins, because it decreased the cross-
clamp time, reduced the number of operations performed on 
the aorta, and provided the ability to adjust the diameter-flow 
in diseased and/or fine coronaries. Disease in venous grafts 
occurred after 5 years  and disease occurring before 5 years 
could be treated by PCI and/or a simple operation.[20,21] 
No patient in our study required a second operation during 
follow-up. Except for IMA (Internal Mammary Artery), IMA-like 
inelastic muscular arteries such as radial, gastroepiploic and 
inferior epigastric arteries were not preferred in advanced-age 
patients, because of their predisposition to atherosclerosis.
[22] Early-age obstruction has been found in these types of 
coronaries when atherosclerosis was evident. Thus, these 
arteries would be preferred after saphen vein procedures, 
particularly in advanced-aged patients.

The average post-operative hospitalization period of patients in 
whom a cardiopulmonary pump in CABG operation was used 
was 6.61 days, which was due to a delayed recovery period, 
the effects of surgery, the advanced overall age of organs, 
and the difficulty of personal care. The beating heart method 
was performed in 10 patients (13.38%) in the present study. 
The objectives and results of this method have been well 
documented, and it is preferred in patients with severe COPD, 
impaired general condition, porcelain aorta, and advanced 
renal failure.[23] The post-operative hospitalization period 
for these patients was 0.51 days longer than that for patients 
who underwent coronary bypass with CPB (cardiopulmonary 

bypass) used. Although the beating heart method considerably 
shortened the post-operative hospitalization period, this 
method was no considered in some patients owing their 
advanced age and requirement of longer care.

We had none operated mortality but three patients died 
(4.16%) developed mediasten infection; heart failure and 
sepsis; and heart failure, respectively, during post-operative 
days 0-30. These results are comparable to the values 
reported in the literature.[4,14,24] Some researchers were 
also suggested that coronary bypass surgery provides more 
positive effects for survival than PCI.[25] In the coronary 
bypass patient group in our study, the survival rates after 1 
and 6 years were 93.05% and 90.27%, respectively, with bypass 
surgery yielding better survival than PCI during both periods. 
Similarly, 79.7% [14],  66% [25],  and 84% [4] long term survival 
rates have been reported in previous studies of octogenarians 
who underwent coronary bypass surgery.  

In reported studies, the causes of mortality in advanced-aged 
patients who underwent bypass surgery were infrequently 
associated with heart disease (Table 1). However, their 
advanced age alone put most of our patients in our last decade 
of life, deaths without any clear cause, mortality unassociated 
with heart disease, and/or undiagnosed conditions made the 
interpretation of the follow-up record difficult.[3,4] The 56 
(14.93%) unreachable patients and 60 (16%) patients who died 
without a known mortality cause indicate the importance of 
considering the benefits as well as the probability of success 
of surgery in the older population.

In companion to the study, group 7 (patients who declined 
recommended surgery) follow-up was caused the difference 
form the literatures and accepted survival which was affected 
atherosclerotic natural progress axis lines. This is the main 
difference of our study. A significant correlation was found 
between group 7 and groups 2, 3 and 4 (p=0.000). Thus, we 
thought that the progression rate of atherosclerosis and 
determination of the efficacy of other treatment methods are 
the most important factors in survival duration. Groups 3,7 and 
6 demonstrated 6-year survival rates of 72.52%, 76.14% and 
90.27% respectively, demonstrating the successful application 
of complete vascularization in spite of unpreventable 
atherosclerosis grow up. These findings also emphasize the 
importance of more accurately reevaluating non-surgical 
treatment options. Furthermore, the 6-year survival rates were 
69.38 %. In octogenarian patient with normal angiography 
findings (group 1), compared with 76.14% and 90.27% in 
groups 7 and 6 respectively; this may be attributable to the 
low patient numbers in our study.
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Conclusion
Consequently, our study shows that the interventions such as 
PCI and/or medications were not as successful as the surgery in 
selected octogenarian patients. Patient selection had to take 
into consideration not only the success of any intervention 
but also survival duration of patients following coronary 
artery bypass surgery. Thus after the CAG, the present findings 
underscore the importance of patient selection for CABG is 
more preferred in PCI group. 
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