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Abstract
Purpose: Coronary artery disease incidence under 40 years age is increasing parallel with atherosclerotic disease at the present day while it’s seen frequently over 40. We compared the preoperative risk factors and early postoperative results of patients under 40 years age with those
over 80 years age executed coronary artery bypass surgery in our clinic in this retrospective study.
Patients and method: 128 patients (106 patients under 40 years age (Group 1) and 22 patients
aged over 80 (Group 2)) executed coronary artery bypass surgery between January 2004 and June
2012 in our clinic are included in this study. Result: Mean age was 45.2 ± 17.2. Smoking, diabetes
mellitus and high low density lipoprotein levels were the predisposing risk factors in Group 1
while hypertension and chronic obstructive pulmonary disease are predominated in the other. All
patients are taken to surgical procedure under elective conditions. Aortic cross clamp duration
were 37.02 ± 16.2 and 38.9 ± 13.5 minutes respectively; total cardiopulmonary bypass interval
was 67.1 ± 26.3 minutes. Utilization of left internal mammarian artery was significantly higher (p
= 0.01) in group 1 when compared in terms of graft management. Necessity of positive inotropic
support (p = 0.033) and intraaortic balloon pump demand (p = 0.315) are found higher in Group 2.
Atrial fibrillation, neurologic complications, delirium, wound infection, and postoperative revision
demand are found significantly low (p = 0.136) in Group 1. There was no mortality in both groups.
Discussion: Postoperative complications are seen more often in the elder group, while there was
no significant difference in terms of mortality in both groups. Coronary revascularisation is safely
practical in both young and elder patients with well early postoperative results and acceptable
hospital mortality.
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1. Introduction

Coronary artery disease is one of the most important and predominating means of fatality in this world. CAD is
ordinarily seen over 40 years and elder patients; however, coronary artery bypass surgery is reported as an exponential procedure among patients aged under 40 and over 80 years parallel with ascending atherosclerosis both
in our country and internationally [1]-[3]. Multiple risk factors for atherosclerosis are established in CAD
patients manifesting with myocardial infarction such as smoking [4] [5], family history [4]-[7], hypercholesteremia [5] [6], diabetes mellitus [4] [7], hypertension [4]-[6], obesity [5] [7], oral contraceptive utilisation in
young females [8], cocain addiction [9], etc. Higher mortality and morbidity rates of coronary artery bypass
surgery procedures in the elder patients is a matter of common knowledge in literatüre [10] [11]. We aimed to
discuss preoperative risk factors and early postoperative results of 128 patients under 40 and over 80 years age
executed coronary artery bypass surgery in our clinic under demographic values retrospectively.

2. Material and Method
A total of 128 patients, 106 under 40 years age (Group 1); 22 over 80 years age (Group 2) executed coronary
artery bypass surgery under cardiopulmonary bypass and elective conditions are choosen from the 5527 cardiac
surgery executed patients between January 2004 and June 2012 in our clinic for this study. The ethical committee review board of both participating institutions approved the study, and all patients provided informed
consent. Patients executed additional procedures as vascular; valvular or septal repair surgery and beating heart
coronary artery surgery are omitted from this study.
Parameters as diabetes mellitus (DM), hypertension (Ht), chronic obstructive pulmonary disease (COPD),
LDL levels, blood amount transfused postoperatively, duration of coronary care unit and hospitalisation period,
aortic cross clamp time,, total cardiopulmonary bypass time, utilisation of left internal mammarian artery (LIMA);
amount of mediastinal drainage, utilisation of intraaortic balloon pump; postoperative early atrial fibrillation
(AF), delirium arising and mortality are discussed in both groups.

2.1. Surgical Procedure
All patients are taken to surgery under elective conditions. Arterial cannula insertion to ascending aorta, two
stage venous cannula insertion to right atrium for cardiopulmonary bypass were our routines in coronary artery
bypass grafting procedures. Cardiopulmonary bypass resumed after heparinisation (3 mg/kg intravenously).
Membrane oxygenator is utilised and non pulsatile flow is maintained from a ruller pump during cardiopulmonary bypass. Moderate hemodilution (hematocrit level 22% - 24%) and mild hypothermia (nasopharyngeal
temprature 32˚C) are maintained. A pump flow of 2.4 lt/m2/min and blood pressure over 60 mmHg are maintained during cardiopulmonary bypass. Myocardial protection after placing the aortic cross clamp and cardiac
arrest is maintained by mild systemic hypothermia and blood cardioplegia with potassium (10 ml/kg) given
through the aortic root. 250 ml of cardioplegia is given through each graft after distal anastomosis. Cold saline
solution (+4˚C) is used for cooling the myocardium. LIMA grafts are anastomosed to LAD artery. Proximal
anastomosis of all grafts are performed under partial clamp on the beating heart.
All of the patients are extubated between 2 - 12 hours. Extubation criteria were hourly drainage under acceptable levels and haemodynamic stability besides full consciousness. Hospital mortality is accepted as the first 30
days.

2.2. Statistical Analysis
İstatistiksel analiz SPSS 13.0 (Statistical Package for the Social Sciences) kullanilarak yapildi. Sonuçlarin değerlendirilmesinde ortalama ± standart sapma (minimum ve maksimum), kategorik değişkenler için Mann-Whitney U testi, sürekli değişkenler için T testi kullanildi.
Statistical Analysis: Statistical analysis is performed by SPSS 13.0 (Statistical Package for the Social Sciences). Mean average ± standart deviation is used in revealing the results; T test for continuous variables, and
Mann-Whitney U test for categorized variables.

3. Results
One patient in both groups needed intraaortic balloon support besides the positive inotropic agent infusion for
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low cardiac output (LCO) in the postoperative period (Table 1). Atrial fibrillation is detected in 5 (4.7%)
patients in Group 1 and in 3 (13.6%) patients in Group 2 in early postoperative period (p = 0.138). All these
patients respond to medical therapy and sinusal rythm is maintained. The overall mediastinal and thoracic total
drainage was 425.3 ± 175.0 ml. In 24 hours; 2 patients in both groups (1.8% and 9.1%) are reoperated for
bleeding. The overall blood transfussed was 1.2 ± 1.1 units. Mean average extubation period was 4.5 ± 1.9 hours.
There was no neurologic deficit in Group 1 but in 1 (4.5%) patient in Group 2; delirium detected in 4 (3.7%)
patients in Group 1 and in 8 (36%) patients in Group 2; no wound infection in Groups 1 and 2 (4.5) wound
infections in Group 2 (Table 2). Major neurologic complicated patient in Group 2 was hospitalised for an
extended 20 days, there no mortality for these reasons. Duration of stay in the intensive care unit was 1 - 15
(mean 1.3 ± 1.3) days. Total hospitalisation time was 4 - 20 (mean 4.7 ± 1.9) days. There were no hospital
mortality in patients subject to this study.

Findings
Mean age was 45.2 ± 17.2, there were 87 (82.1%) male and 19 (17.9%) female patients in Group 1 where as 17
(77.3%) male and 5 (22.7%) female in Group 2. Preoperative demographic properties of the patients are shown
in Table 3.
Table 1. Postoperative data.
Mean ± SD

Range

Drenage (ml)

425

(100 - 1050)

MICUS (days)

1.3

(1 - 15)

MHS (days)

4.7

(4 - 20)

VT (hours)

4.5

(2 - 12)

Transfusion (unit)

1.2

(0 - 8)

n

%

Inotrop support (n)

64

50

IABP (n)

2

1.5

Mortalite (n)

0

MICUS: mean intensive care unit stay; MHS: mean hospital stay; IABP: intra-aortic baloon pump; VT: ventilation time; OKT: Ortalama kan transfüzyonu.

Table 2. Postoperative complications.
Group 1

Group 2

n

%

Sayi

%

p

Reoperation

2

1.8

2

9.0

0.136

Sternal dehiscence

0

-

0

-

-

Reintubation

0

-

0

-

-

CVD

0

-

1

4.5

0.172

Delirium

4

37.7

3

13.6

0.000

Sleep disorder

3

2.8

4

18.2

0.017

AF

5

4.7

3

13.6

0.138

Wound infection

0

-

1

4.5

0.172

CVO: cerebrovascular disorders; AF: atrial fibrillation.

41

H. Uncu et al.

Tablo 3. Preoperative characteristics.
Group 1
Risk faktörleri

n

Group 2
%

n

Mean

%

Age

45.2

Gender
Male
Female

87
19

82.1
77.3

17
5

77.3
22.7

DM

32

30.1

5

22.7

HT

21

19.8

9

40.9

Smoking

63

59.4

12

54.5

COPD

4

3.7

3

13.6

Ejection fraction (EF) (%)

53.5

LIMA graft was utilized in 96 (90.5%) patients in Group 1 and in 14 (63.6%) patients in Group 2. Aortic
cross clamp periods were 37.02 ± 16.26 and 38.90 ± 13.58 respectively. Total cardiopulmonary bypass period
were 66.8 ± 25.9 minutes in Group 1 and 69.04 ± 29.33 minutes in Group 2 with a mean as 67.17 ± 26.39.

4. Discussion
Cardiovascular diseaes incidental upon atherosclerosis ascending in our country likewise all on the world is
enhancing the number of patients convicted to cardiovascular operations. Coronary heart disease is the primary
reason of death in our country which also raises us to upper stairs in whole Europe. Cardiovascular risk factors
should have to be decreased under control in order to reduce coronary heart disease and other cardiovascular
disease and relative frequency of mortality. Hypertension, hyperlipidemia, diabetes mellitus and smoking are the
main risk factors which can be modified, whereas age is the most important factor which cant be modified [12].
Early lesions of atherosclerosis may be visible even in childhood, but obvious coronary heart disease emerges in
advanced ages and expands with every decade [13]. Evaluation of risk factors reveals smoking and diabetes
mellitus in Group 1; hypertension and hyperlipidemia in Group 2 are found eminent in our study. Ht and hyperlipidemia are increasing with age in the population, thats why we see these diseases ordinarily higher in Group 2.
Coronary artery disease is more frequent in males than in females. The majör cause is Males are prone to
atherosclerosis more than females. Protective hormonal barrier diminishes after menopause and risk of CAD in
both sexes are equalized after menopause [13]. The patients in Group 1 were 82% male, 17.9% female and 77.3%
male, 22.7% female in Group 2 (p = 0.396). Our study shows that incidence of CAD is increasing with age in
females consistently with the literatüre.
The mostly utilized grafts in coronary artery bypass surgery are LIMA and the saphenous veins. Its known
that long term patency rates of arterial grafts are higher than saphenous vein grafts. Utilization of LIMA for
revascularisation of LAD is a golden standart [14]. LIMA graft have been utilized in 96 patients (90.5%) in
Group 1 and in 14 patients (63.6) in Group 2. Peripheral iliac artery disease in 3 patients and low blood flow in
LIMA after exploration in 5 patients avoided utilization of LIMA.
Low cardiac output and rythm problems (atrial fibrillation; ventricular extrasystoles etc.) emerging after
coronary artery bypass surgery are important means of morbidity and can prolong hospitalisation time. These
complications affecting morbidity are seen barely in young patients when compared with elder group [15]. 48
patients (45.2%) in Group 1 and 16 patients (72.7%) in Group 2 required positive inotropic agents and 1 patient
in each group (0.9% and 4.5%) required intraaortic balloon support. These patients had improved durations both
in intensive care unit and hospitalisation period.
Arrhythmias are the most common complication postoperatively. Atrial fibrillation (AF) is the most frequently seen rythm disturbance. Atrial fibrillation is scarcely seen in young patients whereas its common in
advanced ages [15]. AF incidence in our study is 5 patients (4.7%) in Group 1 and 3 patients (13.6%) in Group 2
respectively. We found that AF incidence in advanced age group is statistically significant (p = 0.138) confor-
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mable with the literatüre.
Relative frequency of neurologic complication after coronary artery bypass surgery is 3% - 5%. This rate may
increase up to 9% over 75 years age. Neurologic injury may have many reasons. Cerebral hypoperfusion, bleeding, air or particular embolii, extracranial carotis lesions and metabolic reasons are among aetiology. Neurologic complications accompanying after coronary bypass surgery are responsible from 21% of the mortality.
Patients with neurologic complications have a meaningfully prolonged hospitalisation period which bings an
economical load [16]. Intensive care unit duration of patients in both groups were 1.3 ± 1.3 days, with a 4.7 ±
1.9 days of hospitalisation time. There were only one patient in Group 2 wited h a majör neurologic complication in this study. There were no mortality related to neurologic patients and neurological complicated
patient was hospitalised for 20 more days.
Delirium is state with fluctiations in attention and consciousness. It is reported with a frequency rate of 30%
after cardiac operations. Its a disorder with multiple reasons but its aetiopatology is still obscure [17]. Postoperative delirium exposing after coronary artery bypass surgery is a marker of mortality in the following 10
years after surgery. Its even a stronger marker in young patients without a history of stroke [18]. 4 patients
(3.7%) in Group 1 and 8 patients (36.3%) in Group 2 had delirium in our study (p = 0.000). We believe neurologic complications are more prominent in elder patients because they more sensitive to cerebral hypoperfusion.
Deep sternal wound infection is a rare but fatal complication of open heart surgery (0.8% - 5%). Causes
prolonged hospitalisation, high morbidity and mortality rates. Has multiple reasons; any insufficiency in the
aceptic state of the surgical equipment or the operating room is the most common cause of sternal infection.
Prolonged operation time, improper closure of surgical layers, improper bleeding control, utilization of both internal thoracic arteries as bypass grafts, obesity, COPD, prolonged mechanical ventilation time, transfusions and
renal insufficiency enhances the risk of sternal infection [19]. Among this study there was only 1 (4.5%) patient
in Group 2 with sternal wound infection which healed with medical treatment and was discharged safely. We
believe there is no relation between age and sternal wound infection.

5. Conclusion
As a result, smoking and diabetes mellitus are important risk factors in patients executing coronary artery bypass
surgery under 40 years age, but doesn’t effects morbidity and mortality. Coronary revascularisation both in
young and older patients can be carried out with well early postoperative results and acceptable hospital mortality though prolonged hospitalisation time and postoperative complications are seen more frequently in patients over 80.
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