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Abstract 
Background: We aimed to investigate the effect of seasons on atrial fibrilla-
tion that occurred after coronary bypass surgery operation. Method: 187 pa-
tients underwent coronary artery bypass operation in our clinic between July 
2018 - July 2019. Isolated coronary artery bypass graft operation was per-
formed with cardiopulmonary bypass to 179 of these patients. Forty three pa-
tients that developed atrial fibrillation after coronary bypass operation, de-
mographic, laboratory findings and date of atrial fibrillation data investigated 
retrospectively. Results: Forty three patients developed atrial fibrillation after 
coronary artery bypass surgery. Forty one patients operated in winter, 48 in 
spring, 47 in summer, 43 in autumn and 13 patients developed atrial fibrilla-
tion in winter, 11 (25.6%) in spring, 8 (20.9%) in summer and 11 (23.3%) in 
autumn respectively. There is no statistical significance found by Z test that 
performed for all seasons for atrial fibrillation. Conclusion: There are many 
reasons that could play role on developing atrial fibrillation after coronary 
artery bypass surgery. There are many publications that report vitamin D de-
ficiency as a reason for developing atrial fibrillation after coronary bypass 
surgery. In our study, we did not evaluate a relationship between the devel-
opment of post operative atrial fibrillation and seasons. 
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1. Introduction 

Atrial fibrillation (AF) is the most frequent sustained cardiac arrythmia affected 
about 1.5% - 2% of the population [1]. It is also the most frequent arrythmia 
seen after coronary artery bypass grafting (CABG) operations affected about 
15% - 60% of the patients [2]. Complications including stroke, pneumonia, 
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shortness of breath can be seen in patients that developed AF. For these reasons, 
morbidity, mortality and also prolongation in hospital stay and overall health 
costs could increase [3]. 

There are many risk factors that affect post operative atrial fibrillation (POAF) 
seen after cardiac surgery procedures including age, obesity, hypertension (HT), 
cardiac failure, right coronary artery lesions, concomitant valve problems with 
coronary problems, hypomagnesemia and cessation of beta blocker medications 
[3] [4] [5]. There are many publications that reported the relationship between 
low serum vitamin-D levels and POAF [6] [7]. D-vitamin levels show diversion 
among seasons and regions of the earth that; levels decreased in Decem-
ber-February on northern regions and in June-August on southern regions [8]. 
There is no reported relationship between POAF and seasons seen after CABG 
surgery except Ada and colleagues in literature [9]. We investigated the rela-
tionship of POAF and seasons among CABG operations that performed in win-
ter and summer seasons that D-vitamin levels are lowest and highest on North-
ern region of the earth. 

2. Material and Method 

After permission was taken from Süleyman Demirel University ethic committee 
numbered 05.12.2019/344, data were collected from two different cardiovascular 
surgery centers between July 2018 - July 2019 among 187 patients that per-
formed CABG operation retrospectively. The written consent form was obtained 
from all the patients. Data were included medications, comorbidities, cross 
clamp and total bypass times, echocardiographic findings, season that CABG 
operation performed, collected from hospitals’ databases. 

Patients have preoperative AF, combined valve and CABG surgery, off pump 
surgery and patients who continue to use D-vitamin preoperativeley were ex-
cluded. There was 1 patient who developed POAF excluded because of the de-
velopment of Wolf Parkinson White syndrome. Forty three patients that devel-
oped POAF included in the study. Routine blood tests, respiratory function tests, 
echocardiography, carotid duplex ultrasonography, chest x-ray, electrocardio-
gram were performed after taking medical history and routine physical exami-
nation of all patients that planned CABG surgery. All patients were examined for 
chronic obstructive pulmonary disease (COPD) by chest disease specialist with 
pulmonary function tests, and patients that couldn’t perform pulmonary func-
tion test, examined with arterial blood gas and physical examination. 

Operative Technique 
Median sternotomy was applied under general anesthesia in all patients. Car-

diopulmonary bypass was performed by using aortocaval cannulation technique 
in all patients following systemic heparin administration (300 IU/kg). Cardiac 
arrest was achieved by using hypothermic, hyperkalemic blood cardioplegia and 
topical hypothermia. Surgery was performed under moderate systemic hypo-
thermia (32˚C). Cardiopulmonary bypass flow was maintained at 2.2 - 2.5 
L/min/m2, mean perfusion pressure was maintained between 50 and 80 mm Hg, 
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and hematocrit level was maintained at 20% - 25% during cardiopulmonary by-
pass. Cardiac arrest maintained by using intermittent antegrade cold blood car-
dioplegia infusions. In patients that had low ejection fraction (EF), multivessel 
disease (MVD) and poor ventricular function, continuous retrograde cold blood 
cardioplegia infusion was given in addition to antegrade intermittent cold blood 
cardioplegia. Left internal mammary artery (LIMA) was used in all patients for 
revascularization of left anterior decending artery. Saphenous vein graft was 
used for grafting of other coronary arteries. Warm blood cardioplegia was given 
in all patients just before removing the cross-clamp. All proximal anastomosis 
were performed by using side clamp. All early postoperative patient follow ups 
were done in third degree cardiovascular surgery intensive care unit. After car-
diac and hemodynamic stabilization, all patients were taken to the cardiovascu-
lar surgery service following the removal of all chest tubes, central venous lines 
and urinary catheters. 

Postoperative Atrial Fibrillation 
All patients were monitored in the intensive care unit after surgery with a 

5-lead monitoring system Philips IntelliVue MX800 (Philips, Boeblingen, Ger-
many) using the standard lead II configuration. After discharge from the inten-
sive care unit, patients were followed up 6 - 8 times daily in the service. Follow-
ing surgery, subsequent 12-lead electrocardiograms were obtained daily from 
each patient until discharge postoperatively, and also if a patient manifested with 
symptoms of palpitations or an irregular pulse, a 12-lead electrocardiography 
Mindray Bene Heart R12 (Shenzhen Mindray Bio-Medical Electronics Co. Ltd., 
Shenzhen, China) was performed to diagnose the arrhythmia. New-onset post-
operative AF was described as AF (according to the established Society of Tho-
racic Surgeons definition) occurring during hospitalization after CABG in a pa-
tient with no history of AF. Episodes of AF were treated according to clinical 
routines which included pharmacological interventions with intravenous ami-
odarone or, if contraindicated, with an oral β-blocker (metoprolol) and/or with 
electrical therapies like cardioversion. 

3. Statistical Analyses  

All data analyses were performed with IBM SPSS v23 (StataCorp LP, College 
Station, TX, USA) and Minitab 16 (LLC, state college, Pennssylvania, USA) pro-
grams. Kolmograv-Smirnov test, Qi-square test, Kruskal-Wallis test and Z-test 
were used for statistical analyses of the data. 

4. Results 

Forty four of 179 (25%) patient who underwent CABG surgery developed POAF. 
POAF was observed 25.6% in spring, 20.9% in summer, 23.3% in autumn and 
30.2% in winter respectively. EF, glomerular filtration rates, left atrial diameters, 
total cross clamp and bypass times, preoperative calcium and potasium levels 
and concomitant diseases of patients listed in Table 1 and Table 2.  

The distribution graphics of POAF according to seasons and months is shown 
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in Figure 1 and Figure 2. 
The seasonal distribution of patients underwent coronary bypass operation, 

ratios of developing POAF and total numbers were shown in Table 3. 
 

 
Figure 1. Distribution of Af according to seasons. Af = Atrial Fibrillation. 

 

 
Figure 2. Distribution of atrial fibrillation by months. 

 
Table 1. Demographic data. 

 Patient Number Minimum Maximum Mean Std. Deviation 

Age 43 51 85 66.8837 7.36856 

Ejection fraction % 43 30 65 55.4651 8.56168 

Gfr 43 44 106 78.186 15.15987 

Diameter of Left Atrium 
(mm) 

43 26 56 36.7674 6.36522 

Number of Bypass Grafts 43 1 5 2.6744 0.83726 

Time of Af 43 0 18 2.6512 4.11087 

Cross Clamp Time (mnt) 43 23 86 51.5349 15.13644 

Total Bypass Time (mnt) 43 39 147 87.9535 26.39981 

Level of calcium 43 9.77 10.3 8.5326 1.76451 

Level of potassium 43 3.5 4.2 5.0442 1.83009 

Gfr = Glomeruler filtration rate, Af = Atrial fibrillation. 

https://doi.org/10.4236/wjcs.2020.106012


E. Çelik et al. 
 

 

DOI: 10.4236/wjcs.2020.106012 95 World Journal of Cardiovascular Surgery 
 

Table 2. Demographic data. 

 Number Percent 

Sex Male 36 83.7 

 Female 7 16.3 

Diabetes Negative 21 48.8 

Mellitus Positive 22 51.2 

Hypertension 
Negative 28 65.1 

Positive 15 34.9 

COPD 
Negative 29 67.4 

Positive 14 32.6 

Chronic renal disease 
Negative 41 95.3 

Positive 2 4.7 

Use of statins 
Negative 38 88.4 

Positive 5 11.6 

ACE Negative 37 86.0 

inhibitory Positive 6 14.0 

Beta Blocker 
Negative 19 44.2 

Positive 24 55.8 

Peripheral artery Negative 38 88.4 

Disease Positive 5 11.6 

COPD = Chronic Obstructive pulmonary disease, ACE = Angiotensin-converting enzyme. 
 

Table 3. Atrial fibrillation numbers of postoperative coronary bypass graft surgery. 

 
Center 1 Center 2 Total 

Cabg Af Cabg Af Total Cabg Total Af 

Summer 23 5 24 3 47 8 

Spring 32 6 16 5 48 11 

Winter 24 6 17 7 41 13 

Autumn 20 5 23 6 43 11 

Af = Atrial fibrillation, Cabg = Coronary artery bypass graft. 

 
Distribution of the data that shows the onset of the POAF were not uniform. 

The differences of seasons’ ranks according to Kruskal-Wallis test were not sta-
tistically significant. The ratio of POAF in winter and in summer to all patients 
performed CABG operation were 8/47 and 13/41 respectively and not statistical-
ly significant according to Z test (p = 0.107). No significance revealed when all 
seasons compared to each other according to Z test. And also there is no signi-
ficance was observed when 2 centres were compared to each other and in their 
own. 
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5. Discussion 

Vitamin- D is a steroidal structured vitamin that synthesized by skin when ex-
posed to ultraviolet sun light [10]. Today, physiologic mechanisms of the sea-
sonal differentiations of the vitamin-d levels of the human body were totally re-
vealed [11] [12]. According to several reports in Turkey and worldwide, highest 
vitamin-d levels were seen in summer and autumn, the lowest levels were seen in 
winter and spring in northern hemisphere regions [13]-[18]. 

The main mechanism of vitamin d is bone development and maintenance of 
the nature of the bones. But according to several studies published in recent 
years, vitamin-d levels were associated with some clinical cases including di-
abetes, hypertension, cardiovascular disorders, multiple sclerosis, asthma, de-
pression, several cancer types and some autoimmune disorders [19] [20] [21]. 

Because of the effects of vitamin-D on cardiovascular system, attention was 
focused on this vitamin among cardiologists and cardiovascular surgeons in re-
cent years. Although vitamin-D is known to have relationship with cardiovascu-
lar disorders, protective effects of this vitamin for cardiovascular system and 
mechanisms of protection could not yet fully understood. Effects on re-
nin-angiotensin system, suppression of inflammatory cytokines, direct effects on 
vascular wall and regulation of calcium accumulation in vascular smooth mus-
cles with regulation of parathormone levels were studied mechanisms about the 
possible effects of the vitamin-D on cardiovascular system [22] [23]. 

Many studies reported vitamin-D deficiency and its relations with AF in re-
cent years [1] [2] [5]. And also, there were many studies published about the re-
lationship of vitamin-D deficiency and AF seen after CABG operation [2]-[7] 
[24] [25]. In our study, although we found the significant rise in POAF after 
CABG operation in winter that vitamin-D levels are lowest, in statistical analyses 
no significance was found. We searched the literature for POAF after CABG 
surgery and found no publications except Ada et al.’s report [9]. In this report 
Ada et al. reported POAF after CABG surgery 17.5% in winter and 5.5% in 
summer.  

We have some limitations in our study. First of all, our center is a new-onset 
cardiovascular center and because of this reason limited amount of patients in 
limited time period can be studied. Patients diagnosed as POAF at hospitalisa-
tion period. Some patients could develope POAF after discharge from hospital 
and cannot be diagnosed for this reason. 

6. Conclusion 

There were plenty of factors that affect POAF after CABG surgery. One of these 
factors is vitamin-D deficiency and there were many studies reported vitamin-D 
deficiency as one of the causes of this disorder. There were limited amount of 
studies in literature about relationship between POAF and vitamin-D deficiency. 
And also we found one study about the relationship between seasons and POAF 
after CABG. In our study, we found no difference between POAF and seasons. 
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But, there is need to further evaluation for the relationship of POAF after CABG 
surgery and seasons with multicentre randomized clinical trials. And if a rela-
tionship confirmed with POAF and seasons by this clinical trials, checking the 
vitamin-D blood levels before CABG operation and vitamin-D replacement can 
be added to medical therapy, if needed, especially in winter season. By this 
means, we think that extra protection could be provided in addition to the other 
preventive strategies for POAF after CABG surgery. 
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