
Surgical Science, 2013, 4, 332-338 
http://dx.doi.org/10.4236/ss.2013.47066 Published Online July 2013 (http://www.scirp.org/journal/ss) 

Aetiology and Demographic Attributes of Common Pleural 
Collections in an African Population 

Ezekiel O. Ogunleye, Martins O. Thomas*, Olugbenga O. Olusoji 

Cardiothoracic Surgery Unit, Lagos University Teaching Hospital/College of Medicine of University of Lagos,  
Idiaraba, Surulere 

Email: *luwafemithomas@yahoo.com 
 

Received March 6th, 2013; revised April 8th, 2013; accepted April 16th, 2013 
 

Copyright © 2013 Ezekiel O. Ogunleye et al. This is an open access article distributed under the Creative Commons Attribution Li-
cense, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

Background: Fluids collect in the pleural space under different conditions and they are of different types. Detailed 
study of demographic attributes and aetiology of pleural collections has not been well reported in Africa. Aims and 
Objectives: This study was conducted to determine the demographic attributes and aetiology of common pleural space 
fluid collections. Methods: The sample population consisted of referrals received via clinics, admission through the 
emergency centre and wards. We noted their biodata, hospital identification numbers, ages and gender and other rele- 
vant parameters. Data analysis was done with special interest in gender-based diseases like ovarian carcinoma prostatic 
carcinoma and the like. Results: There were 372 patients over a 55-month period. The M:F ratio was 1:1 approximately. 
The combined mean age was 37.8 ± 0.92 years at 95% confidence interval. Their distribution was negatively skewed 
and it was leptokurtic. The age bracket of 20 - 49 had 65.6% of cases. There was gender based disparity in ages. Dis- 
cussion: Malignant effusions constituted majority of sample size and the right side was consistently affected more often 
than the left side. Conclusion: Advanced malignancies are the commonest causes of pleural effusion. There is ongoing 
epidemiologic transition of diseases as the burden of non-communicable diseases is now juxtaposed with that of com- 
municable diseases in Africa. 
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1. Introduction 

Fluids often collect within the diseased pleural space. They 
are either gases or liquids. Causes can be air that leaks 
from the tracheo-bronchial tree through the lung paren- 
chyma or gases from gas-forming microbials that may infect 
the pleural cavity or atmospheric air through open chest 
wounds. Pleural effusion is the most common manifesta- 
tion of pleural disorders [1]. Pleural effusions affect all 
ages and sexes. In developing countries, pleural effusion 
most frequently results as a complication of bacterial pneu- 
monia [1]. Even at that, there are other common causes of 
pleural collections like malignancies, congestive cardiac fai- 
lure, connective tissues disorders and trauma among others. 
There are causes like catamenial effusions and Meigs 
syndrome which come with some other disease states.  

Parapneumonic effusion is defined as pleural effusion 
associated with lung infection (i.e. pneumonia) [2]. Inva- 
sion of pleural fluid by bacteria results in empyema, 
which is defined as the presence of grossly purulent fluid 

in the pleural cavity [2]. 
Between 1962 and 1980, empyema was reported to 

occur in approximately 0.6% of children with bacterial 
pneumonia, despite early diagnosis and treatment [3]. 

Tuberculous empyema is coming back into promi- 
nence because of AIDS pandemic. High HIV burden 
countries have experienced a high burden of pleural tu- 
berculosis in HIV-infected patients [4]. Within tubercu- 
lous empyema group, gender disparity had been reported 
worldwide, and socio-cultural factors have been pro- 
posed as possible causes [5]. The same had been reported 
in other parapneumonic effusions [6]. 

Pneumothorax is a common clinical problem. In a 
study conducted in Italy [7], Surleti and his colleagues 
found traumatic pneumothorax being associated with blunt 
chest trauma, pleural effusion, haemothorax, cranial trau- 
ma, fractured collar bone, upper and lower limb fractures, 
pelvic fracture, vertebral and spinal trauma, sternal frac- 
ture and abdominal trauma. Within the series, gender 
distribution of pneumothorax showed 93 males and 9 
females and 66.7% of the cases were spontaneous. In a *Corresponding author. 
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previous multicentre study in Nigeria by Thomas et al. 
[8], pleural collections in 591 out of 896 patients (66.0%) 
who were admitted over a 10 year period were caused by 
blunt chest trauma. The inference here is that trauma is 
the cause of majority of pleural collections in the envi- 
ronment. 

Malignant pleural effusions often complicate advanced 
cancers, like lung cancer, metastatic breast carcinoma 
and lymphomas [9]. The gender distribution in the 
quoted study showed 22 males (62.9%) and 13 females 
(37.1%) (Age range 42 - 81 years). In the same study, the 
main causes of malignant pleural effusions were non- 
small cell lung carcinoma, breast or ovarian cancer and 
malignant mesothelioma. The main information on gen- 
der studies amongst them was that there was no differ- 
ence in age (P = 0.88) between men (68.6 ± 11.6 years) 
and women (68.0 ± 8.7 years). 

In a previous study in Nigeria [10], Thomas et al. pub- 
lished their series on the use of tetracycline suspension 
for pleurodesis in 129 patients who had malignant pleural 
effusions. There they found a gender ratio (M:F) of 1:4.9 
in the distribution. In the same series, majority of malig- 
nant pleural effusions were caused by breast carcinoma 
(106 out of 129). 

From the foregoing, detailed study of demographic at- 
tributes, and etiologies of pleural collection have not 
been well reported. This justifies the need for our study 
which was designed to bring up these essential compo-
nents of knowledge of pleural space collections. 

2. Methodology 

The sample population was recruited through referrals to 
our clinics, admission through the emergency centre and 
wards of Lagos University Teaching Hospital over the 
study period. 

A proforma was designed to accommodate data on all 
patients who had pleural collections. We noted their bio- 
data, hospital identification number and their ages and 
gender. Diagnosis of pleural collection was made from 
clinical examination (including diagnostic thoracentesis 
where indicated), chest radiologic studies including plain 
chest radiographs or computerized tomographic scans or 
both as may be affordable and appropriate. The affected 
sides and causes of pleural collection were noted for each 
patient. Physical, cytological and biochemical evaluation 
of collections were done to characterize effusions when 
no clear-cut categorization could be achieved. 

All post-thoracotomy patients were excluded because 
they were expected to have some collections post-opera- 
tively.  

The data so collected were entered into SPSS 17 and 
they were analysed. Their gender distribution was stud- 
ied in detail to determine its relationship with the causes 
of pleural collection, the affected sides and differential 

age and sex distribution. 
The ages were also studied against the primary diag- 

noses (causes of collection) and the types of pleural col- 
lection were noted. 

We applied various statistical modules to investigate 
all variables in relation to the derivable statistic as stated 
under results. 

The derived information formed the contents of the 
results as stated (vide infra). The results were then ap- 
plied for discussion and suggestions on the way forward. 

3. Results 

In a 55-month period, 372 (n = 372) patients had pleural 
collections from different causes. There were 182 males 
(48.9%) and 190 females (51.1%). These averaged about 
7 patients per month. In all, 409 closed tube thoracostomy 
drainages (CTTD) were done for the 372 patients be-
cause some occurred bilaterally. 

3.1. Age and Gender Distribution 

The sample had a M:F ratio of 1:1 approximately with 
the female group dominating by a very narrow margin 
(48.9% for males 51.1% for females). 

The combined mean age was 37.8 ± 0.92 years at 95% 
confidence level. The median age was 37.9 years while 
the mode was 26.0 years. The standard deviation was 
17.72 years. The distribution had a negative skewness of 
0.066 (std error of skewness −0.126) and it is leptokurtic 
(std error of kurtosis 0.007). 

The minimum age was 0.3 years while the maximum 
was 87 years (a range of 86.7 years). The 50th percentile 
was 37.9 years. The mean, median and 50th percentile are 
very close, therefore it is a normal distribution. 

Majority of cases (65.6%) occurred among the 20 - 49 
years age bracket. The paediatric group accounted for 
0.1%. 

Differential analysis showed some disparity in gender- 
based ages. The mean for males was 34.6 ± 1.66 (females 
had a mean of 41.2 ± 2.11years). The median for males 
was 32.0 ears while that of the females was 42 years—all 
at 95% confidence interval. The standard deviation was 
14.51 for males and 18.06 for females. The age range for 
males was 71.2 years and 84.4 years for the females. In- 
cidentally, the distribution was positively skewed for 
males while it was negatively skewed for the females. 
Both sexes were leptokurtic. 

Test of normality showed more compliance within the 
male group (Kolmogorov-Smirnor test with Lilliefors 
significance correction). 

The female group did not measure up adequately (sig 
was 0.200 at 73 df) using above method. 

Overall Pearson Chi-square analysis showed a signifi- 
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This constituted 43.0% of all indications. Within the 
group, trauma accounted for 58.8% of non-malignant 
intra-pleural collections and 25.3% of all indications for 
chest tube insertion.  

cant value of 3227.63 (at 2812 df) with a likelihood ratio 
of compliance at a high level of 895.77 (df 2812). Test of 
dependence using Goodman and Kruskaltau test showed 
significant dependence of diagnosis on age of presenta- 
tion. The uncertainty coefficient was generally low in all 
age groups when related with the cause of pleural collec- 
tion. 

 

The age and gender analysis is illustrated in Table 1. 
The male and female distributions are presented in 

histograms (Figures 1 & 2 respectively). Age distribu- 
tion of the series is depicted by Figure 3.  

3.2. Causes and Types of Pleural Collections 

3.2.1. Primary Diseases 
Malignant causes of pleural collection accounted for 212 
(57.0%) of all cases. Within this group, breast carcinoma 
constituted 46.7% of the malignant cases and 26.6% of 
all indications for chest tube insertion for evacuation of 
pleural collections. This is followed by bronchogenic and 
ovarian carcinomas which were 20 and 10 cases respec- 
tively. The non-malignant indications were 160 (n = 160).  

 

Figure 2. Showing differential age distribution for females. 
 

 

 
 

Figure 3. Showing combined age distribution at presenta-
tion. Figure 1. Showing differential age distribution for males.  

 
Table 1. Age and sex analysis of the patients. 

Causes Males Females Mean Age (yrs) Age (Min) Years Age (Max) Years Age Range

Breast Carcinoma 2 97 45.5 ± 1.2 23.0 85 62.0 

Bronchogenic carcinoma 11 9 59.5 ± 2.2 34.0 75 41.0 

Lymphoma 4 2 46.3 ± 9.0 25.0 87 62.0 

Hepatoma 1 1 44.0 ± 11 33.0 55 22.0 

Prostatic carcinoma 4 - 62.5 ± 6.6 47.0 79 32.0 

Bronchopneumonia 12 10 1.9 ± 0.4 0.3 9 8.7 

Pulmonary tuberculosis 42 16 36.9 ± .8 13.0 72 59.0 

Trauma 74 20 33.9 ± 1.2 4.0 63 59.0 
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Pulmonary tuberculosis constituted 38.1% (n = 61) of 

non-malignant causes and 16.4% of all indications for 
chest tube insertion. 

Within the non-malignant group para-pneumonic effu- 
sions were 35 cases (21.9% of non-malignant and 9.4% 
of all cases). Amoebiasis and endometriosis caused effu- 
sion in one patient each within the series. The diagnosis 
of primary disease at presentation is in Figures 4 and 5. 

3.2.2. Types of Pleural Collection 
Malignant effusions occurred either as haemorrhagic or 
non haemorrhagic effusions in 212 patients within the 
study period. Empyema thoracis (acute or sub-acute 
types only) constituted 73.1% (n = 117) of the non-ma- 
lignant cases and 31.5% of all indications. There were 2 
cases of chylothorax in the sample—one each caused by 
lymphoma and trauma. A bulk of the trauma cases 
(55.3%) presented as frank haemothoraces while 25 
cases (26.6%) and 17 cases (18.1%) presented as haemo- 
pneumothoraces and pneumothoraces respectively. There 
were 16 transudates and 81.3% of them were due to 
congestive cardiac failure. There was a case of Meigs 
syndrome. The relative distribution of types of effusion is 
represented in Figure 6. 

3.2.3. Sides Affected by Pleural Collection 
Cumulatively, the right side alone was affected in 56.7% 
(n = 211) of cases while the left side alone was affected 
in 33.3% of cases (n = 124). Bilateral collections occurr- 
ed in 37 cases (9.9%). 

Figure 6 shows the gender relationship of affected 
ides. There was predilection for right side in both sexes.  s 

Males had 59.3% in the right chest, 33.5% in the left and 
7.1% occurred bilaterally. Right to left ratio (R:L) was 
1.6:1. The females had 54.2% on the right, 33.2% on the 
left and it was bilateral in 12.6% cases with a R:L ratio of 
1.5:1. 

Malignant effusions occurred in the right side in 
58.1% of cases and they occurred on the left side in 
29.4% of cases. Bilaterality was 12.5%. The overall right 
to left ratio (R:L) was 1.7:1 for malignant effusions. 
Most empyema thoracis (72.8%) occurred in the right. In 
the same vein, 22.2% of them occurred on the left while 
bilateral cases were 4.9%. Therefore R:L for empyema 
was 2.9:1. Trauma had a right side preponderance of 
53.2%, left preponderance of 39.4% and bilaterality of 
7.4%. The R:L ratio was 1.3:1. A bar chart of gender and 
affected side is depicted by Figure 7. 

4. Discussion 

Pleural space fluid collections can be caused by malig- 
nant and non-malignant and diseases and they affect all 
ages and gender in varying proportion worldwide. Luna- 
chi et al. [9] working in Italy had 35 patients who un- 
derwent video assisted thoracoscopic (VATS) talc pleu-
rodesis. In their series, there were 22 males (62.9%) and 
13 females (37.1%) giving a M:F ratio of 1.7:1. A direct 
reversal of this ratio was recorded by Adewuyi and his 
colleagues [11] in Zaria, Northern Nigeria where they 
studied the chest radiographs of advanced cancer cases.  

In our series, there were 182 males and 190 females. 
More striking gender disparities were found with differ- 
ent causes of effusion. In our series, the M:F ratio for  

 

 

Figure 4. Stem and plot distribution of diagnosis at age of presentation. 
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Figure 5. Showing gender distribution of the causes of effusion. 
 

 

Figure 6. Showing the relative preponderance of types of effusion.      
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Figure 7. Showing effect of gender on affected side. 
 
breast carcinoma patients who had effusions was 1:49 
and that for bronchogenic carcinoma was 1.2:1. In view 
of the overwhelming preponderance of breast carcinoma 
in absolute number and proportion, it is clear that malig-
nant pleural effusions are generally commoner in females 
and they are overwhelmingly caused by breast carci-
noma. 

The combined mean age of the patients in our series 
was 37.8 ± 0.92. There was notable gender based dispar- 
ity in the mean ages amongst them. At 95% confidence 
interval, the mean age for females was higher (41.2 ± 
2.11 years for females and 34.6 ± 1.66 years the males). 

The mean age for having malignant effusions due to 
breast carcinoma was 45.5 ± 1.24 years at 95% confi- 
dence interval. In the same vein, bronchogenic carcinoma 
occurs at a mean age of 59.5 ± 2.164. The implication of 
this is that malignant pleural effusions occur at younger 
ages in breast cancer than bronchogenic carcinoma. This 
position is at variance with the situation in Italy [9] 
where non small cell lung carcinoma is the leading cause 
of malignant pleural effusion. In the same series, there 
was no gender-based age disparity. Earlier studies in Ni-
geria [10,11] are consistent with the current trend in that, 
malignant breast diseases constitute a leading cause of 
effusions in this part of the world.  

Parapneumonic effusions caused by bronchopneumo- 
nia occurred at very young ages in this study. The mean 
age of affected patients was 1.9 ± 0.40 years. This con-
trasts with those caused by pulmonary tuberculosis where 
the mean age was 36.9 ± 1.80 years. 

In this study, we found that the mean ages of 33.9 ± 
1.20 years for trauma cases is very close to those of pul- 
monary tuberculosis and malignant effusions (in males). 
It was also found that effusions of infective origin were 
commoner in males. This is very similar to the situation 
in Pakistan by Ayub and his colleagues [12] and Zab- 
lockis in Lithuania [13] who found that empyema tho- 

racis commonly affects males. 
In Nepal [14], Dhital and his colleagues found that the 

commonest cause of unilateral pleural effusion is tuber- 
culosis followed by parapneumonic effusions and most 
of these cases occurred at younger ages of 21 - 30 years.  

In our study, unilateral occurrence of pleural collection 
on the right was found in 56.7% of cases. The left side 
alone was affected in 33.3% and bilateral occurrence was 
found in 9.9%. When these were pooled together, there 
was right dominance in both genders. The situation was 
maintained with malignant effusions, empyema thoracis 
and in pleural collections caused by trauma.  

5. Conclusions 

Our conclusions were that pleural collections generally 
affect the right side more than the left but no clear reason 
could be ascribed to this finding.  

We also concluded that advanced malignancies are the 
commonest causes of symptomatic pleural effusions and 
that within the group breast carcinoma exerts much weight 
over and above other malignancies. 

This further strengthens the theory of epidemiologic 
transmission of diseases in Africa as previously demon- 
strated by Thomas et al. [15] in their study of cardiac- 
related deaths in an African population. This indeed 
means that the burden of non-communicable diseases is 
now being juxtaposed with that of communicable dis- 
eases in Africa. 

The overall effect of it is that African countries need to 
double efforts in disease burden reduction activities to 
stem the tide.  
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