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ABSTRACT 

Introduction: The postoperative pleural effusion (PE) is common in patients who undergo cardiac surgery. Most of these 

effusions develop as a consequence of the surgical procedure itself and follow a generally benign course. The characteristics 

of PE and the factors predisposing factors should be documented further. 

Aim: The aim of this study was to determine the prevalence of PE after cardiac surgery. And also, to determine whether this 

prevail is related to the type of cardiac surgery. 

Material and Methods: This retrospective study was conducted at a large private hospital in Athens. The sample of the 

study was all adult patients who undergo coronary artery bypass graft (CABG), or valve replacement. A special form was 

made to record patients’ demographic and clinical data. Descriptive statistics and correlation studies were performed with the 

SPSS 22.0, at significant level a=0.05. 

Results: Among the 118 patients, who included in this study, 42.4% underwent CABG surgery and 29.7% underwent in 

valve surgery. Postoperative pleural effusion was developed in 40% of those who underwent CABG and 42.9% of those who 

underwent cardiac valve surgery. The mean time development of PE was 6.65 days for the CABG group and 4.8 days for the 

valve group. There was no statistically significant difference in the demographic and clinical data of patients with pleural 

effusion according the type of cardiac surgery. 

Conclusions: Postoperative PE is a common complication at cardiac surgery and is more common in patients undergoing 

surgical recuperation of valve. 
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INTRODUCTION 

Every year, it is estimated that as least 600,000 people in the 

United States undergoing coronary artery bypass graft 

surgery, a major surgery [1]. In the period immediately after 

myocardial revascularization, 41% to 87% of patients 

present collection findings on chest X-ray [2]. However, in 

only 10% of patients, the collection occupies 25% of the 

hemithorax on X-ray [3]. Postoperative pleural effusion, 

therefore, is a common complication of cardiac surgery [4]. 

Most of these collections have been developed as a 

consequence of the surgical procedure itself and usually 

follow a benign course [5]. 

In benign pleural effusions, research has shown that they 

tend to occur after heart transplantation and coronary artery 

bypass grafting (CABG). However, to a lesser extent they 

tend to occur after aortic and mitral valve replacement [6,7]. 

The postoperative pleural effusion is divided into early and 

late. Early collections are those that appear during the first 

postoperative period, i.e., during the first month, while slow 

collections are those that appear after the first month [8]. 

PURPOSE 

The aim of the present study was to assess the prevalence of 

pleural effusion after coronary artery by-pass graft and after 

valve replacement. 

MATERIALS AND METHODS 

Research design 

This is a retrospective observation study. 

Study sample 

The study sample consisted of patients who underwent 
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cardiac surgery in a large private hospital in Athens in 

2016. Of the 419 patients who underwent cardiac surgery, 

118 patients met the criteria for inclusion and exclusion in 

the study. Of the 118 patients, 50 patients underwent 

coronary artery bypass surgery (CABG) and 35 patients 

underwent heart valve surgery. 

Criteria for inclusion of patients in the study 

Patients who made up the study population had to meet the 

following criteria: 

• Have undergone either coronary artery bypass grafting

(CABG) or heart valve surgery.

• Their age is over 18 years.

Exclusion criteria of patients in the study

Excluded from the study population were patients who

underwent cardiac surgery, either died during their

hospitalization either had a history of heart failure or the

diagnosis of pleural effusion was not clear. Also, patients

who underwent other types of heart surgery, such as a

tricuspid valve and a thoracic aortic aneurysm, were not

included.

DATA COLLECTION

The data collection was carried out through the study of the

medical records of patients who underwent heart surgery in

2016.

For the needs of this study, the researchers developed a

special recording form, which recorded demographic and

clinical data.

Specifically, demographics are noted such as age, sex,

body mass index and patient history, such as whether he or

she was a smoker, had high blood pressure, or had chronic

obstructive pulmonary disease. The type of cardiac surgery

that the patient underwent, the appearance and

extent/extent of pleural effusion, as well as the time of

onset were also recorded. Finally, there are data on

preoperative and postoperative care such as the use of

anticoagulants before the surgery, the length of stay of the

billau, the duration of mechanical support of the breath as

well as the time of onset of mobilization postoperatively.

ETHICAL CONSIDERATION 

The data collection was carried out with the written 

permission of the scientific council of the hospital 

(Approval no. 33450), as well as from the ethics committee 

of the medical department of the Kapodistrian University 

of Athens. 

Also, at each stage of the present study the principles of 

ethics, as formulated by the International Committee of 

Publishers of Medical Scientific Journals and the 

Declaration of Helsinki, were observed. 

STATISTICAL ANALYSIS 

Mean and standard deviations (Standard Deviation = SD) 

were used to describe the quantitative variables, while the 

absolute (N) and relative (%) were used for the categorical 

variables. Quantitative variables were checked for 

distribution. Pearson’s χ2 test was used to compare 

categorical variables between the two patient groups. 

Variables between the groups. Student's t-test or Mann 

Whitney non-parametric test was used to compare 

quantitative variables between two groups of patients. All 

controls were bilateral at the level of statistical significance 

p <0.05. Statistical package for Social Sciences (SPSS) 

version22.0 was used for the analysis. 

RESULTS 

Results throughout the sample 

The majority of the sample were men at 68.6% (n=81) and 

with a mean age (± SD) of 68.86 (11.78) years. 42.4% 

(n=50) of the sample underwent coronary artery bypass 

grafting (CABG) and 29.6% (n=35) underwent heart valve 

surgery. Table 1 presents the demographic and clinical 

data throughout the sample. Regarding preoperative and 

postoperative hospitalization data, the mean duration of 

hospitalization (± SD) was 10.44 (± 9.73) days, the average 

Billau's illegal time was 2.92 (± 1.64) days, and the 

average mobilization time was 4.41 (± 4.45) days. 41.5% 

(n = 49) of the sample showed postoperative pleural 

effusion (Table 2). The mean time to onset of pleural 

effusion was 6.67 (± 4.46) days (Table 3). 

Table 1. Demographic and Clinical data throughout the sample. 

Variable N (%) 

Sex Men 81 (68.6%) 

Women 37 (31.4%) 

Age (In Years) 68.66 (±11.78) (32-88) 

Body Mass Index 28.27 (±4.23) (20.80-39.45) 

Ideal Weight (BMI<25) 24 (20.3%) 

Over Weight (25≤BMI<30) 54 (45.8%) 

Obese 40 (33.9%) 

History of Hypertension Yes 97 (82.2%) 
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No 21 (17.8%) 

Smoker Yes 40 (33.9%) 

No 78 (66.1%) 

Historical COPD Yes 46 (39%) 

No 72 (61%) 

Type of Surgery CABG 50 (40.4%) 

Valve Replacement 35 (29.6%) 

Average* (SD) Minimum-Maximum Price 

Table 2. Data of preoperative and postoperative hospitalization in the whole sample (n=118). 

Variable N (%) 

Anticoagulant treatment before 

surgery 

Yes 53 (44.9%) 

No 65 (55.1%) 

MT(±SD) Minimum value Maximum value 

Duration of stay Billau (days) 2.92 (±1.67) 1 10 

Duration of mechanical support (h) 19.46 (±28.58) 3 264 

Mobilization time (days) 4.41 (±4.45) 1 37 

Duration of hospitalization (days) 10.44 (±9.73) 4 97 

Table 3. Pleural collection-related data throughout the sample. 

Variable N (%) 

Pleural Effusion Yes 49 (41.5%) 

No 69 (58.5%) 

Extent/degree of pleural effusion Not at all 69 (58.5%) 

Small 28 (23.7%) 

Important 21 (17.8%) 

Appearance of pleural effusion 

(days)* 

6.67 (±4.46) 

[1-22] 

*Average price (+/- SD) (Minimum-Maximum)

RESULTS PER PATIENT GROUP 

Table 4 presents the demographic and clinical 

characteristics of the patients per cardiac surgery group, as 

well as the results of the comparison between the two 

groups. The two groups of cardiac surgery patients differed 

statistically significantly in the proportion of men and 

women (p=0.005), in the percentage of patients who 

smoked (p=0.021), in the percentage of patients with a 

history of hypertension (p = 0.009) and the percentage of 

patients with a history of COPD (p=0.045). Regarding the 

hospitalization data, there was a statistically significant 

difference between the two groups of patients as the use of 

anticoagulant therapy before surgery (p=0.029) and as the 

time of onset of mobilization after surgery (p=0.028). 

Pleural effusion was developed postoperatively by 40% of 

the patients of the “CABG” group and in 42.9% of the 

“Valve” group. 20% of the CABG group and 14.3% of the 

valve group patients developed postoperatively a 

significant degree of pleural effusion. The Kruskal Wallis 

test showed that there was no statistically significant 

difference between the three groups in the degree of pleural 

effusion (p = 0.901) (Figure 1). 

Table 4. Results of the correlation of demographic and clinical data of patients according to the type of cardiac surgery. 

Variable Cardiological Patients Group 

CABG (n=50) Valve (n=35) p-value

Sex N (%) Men 41 (82%) 17 (48.6%) χ2 = 10.712 (p = 

0.005) ** Women 9 (18%) 18 (51.4%) 

Age (In Years) * 66.4 (±10.22) 68.09 (±15.29) χ2 = 8.284 (p = 



SciTech Central Inc. 

J Nurs Occup Health (JNOH)  263

J Nurs Occup Health, 3(1): 260-265  Maria R 

0.016) ** 

Body Mass 

Index* 

27.66 (±4.13) 28.73 (±4.7) F = 0.906 (p = 

0.407) 

History of 

Hypertension 

Yes 47 (94%) 24 (68.6%) χ2 = 9.465 (p = 

0.009) No 3 (6%) 11 (31.4%) 

Smoker Yes 24 (48%) 8 (22.9%) χ2 = 7.715 (p = 

0.021) ** No 26 (52%) 27 (77.1%) 

Historical COPD Yes 26 (52%) 10 (28.6%) χ2 = 6.202 (p = 

0.045) ** No 24 (48%) 25 (71.4%) 

* Average (±SD), ** Statistical Important

Figure 1. Percentage distribution of the sample depending on the extent of pleural effusion and the type of cardiac surgery. 

RESULTS FOR THE SUBGROUP OF PATIENTS 

WITH PLEURAL EFFUSION 

There was no statistically significant difference in terms of 

demographic and clinical data of patients with pleural 

effusion, as well as in terms of their hospitalization data in 

relation to the type of heart surgery. Regarding the mean 

time of onset of pleural effusion postoperatively, for 

patients undergoing “CABG” it was 6.65 (± 5.12) days, 

4.80 (± 2.51) days for those who underwent Valve 

replacement (Figure 2). There was no statistically 

significant difference in the time of onset of pleural 

effusion between patients who underwent CAGB and 

patients who underwent valve replacement (U=120.5, 

p=0.314). 

DISCUSSION 

The present study assesses the prevalence of pleural 

effusion in 118 patients undergoing cardiac surgery, and 

correlates the demographic and clinical characteristics of 

those who developed pleural effusion with the type of 

cardiac surgery performed. 

The prevalence of pleural effusion in patients who 

underwent coronary artery bypass grafting was 40% and 

42.9% of them underwent valve replacement surgery. The 

proportion of patients who developed pleural effusion was 

similar between the two groups of patients and the 

prevalence of pleural effusion was not correlated with the 

type of surgery. The results presented by other studies are 

contradictory. 
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Graph 2. Time of onset of pleural effusion postoperatively 

depending on the type of cardiac surgery. 

Initially, in the study by Ikäheimo [5] no correlation was 

found between pleural effusion and the type of cardiac 

surgery. On the other hand, in the study of Light [2] 

prevalence of pleural effusion in all two groups submitted 

was higher than that reported in the present study. More 

specifically, in their study, the prevalence of pleural 

effusion in patients undergoing valve replacement (45.0%) 

was significantly lower than the prevalence of pleural 

effusion in patients undergoing CABG surgery. The higher 

rates reported in the Light [2] study was probably due to 

the fact that patients were re-examined after discharge from 

the hospital. In the present study, the pleural effusion 

developed during the hospitalization of the patients was 

evaluated. In a recent study, 40% of patients who 

underwent CABG developed pleural effusion and 14% 

who underwent valve replacement surgery, a significantly 

lower rate than in the present study [9-11]. 

An important finding of the present study was the time of 

onset of pleural effusion where for CABG patients it was 

6.65 days, for those who underwent Valve replacement 

4.80 days [12]. Two other studies have yielded similar 

results. More specifically, in the study of Light [2] the time 

of onset of pleural effusion in the CABG group was 5 days 

and in the study of Labidi [13] 6.6 days in the entire 

sample of patients who underwent cardiac surgery. 

Regarding the demographic and clinical characteristics of 

the patients who developed pleural effusion did not differ 

between the two groups. However, in two studies it was 

found that pleural effusion developed in older patients, 

while in one it was found that the proportion of women 

who developed pleurisy was significantly higher than the 

corresponding proportion of men using anticoagulant 

therapy before surgery [2,13,14]. 

LIMITATIONS OF THE STUDY 

The present study included patients who underwent cardiac 

surgery in a single hospital and therefore the results could 

not be generalized. Also, the sample of patients studied 

was small. In addition, the occurrence of postoperative 

pleural effusion during the treatment of patients until 

discharge was assessed. Patients were not reassessed after 

discharge from the hospital. 

CONCLUSION 

The prevalence of pleural effusion did not differ 

significantly between the two groups of patients, however 

the proportion of patients who underwent valvular disease 

rehabilitation and developed pleural effusion was higher 

than those who underwent CABG and a combination of 

operations and developed pleural effusion, a finding 

contradictory to other investigations. In the future, a similar 

study could be carried out simultaneously in several 

cardiac surgery institutes to involve a larger research 

population, in order to improve the degree of objectivity 

and reliability of the research. 
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