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Background: With the view to compare the outcomes between primary and secondary lung decortication, 
we examined all the patients admitted with empyema thoracis in our unit. The primary decortication was 
defined as a primary procedure, without prior attempt of pleural space evacuation with either chest tube or 
previous decortication. Secondary decortication was defined as a failed lung re-expansion after initial pleural 
space drainage or failed primary decortication. Anecdotally, secondary decortication is associated with 
increased complications and length of hospital stay. From literature search, there is currently no study that 
directly compared outcomes of these two procedures; hence, the rationale to conduct this study. 
Methods: All patients presented to our unit with empyema thoracis from 1st January 2011–31st December 
2014, were included in a retrospective quantitative descriptive study. A total number of 160 patients were 
analyzed and eighty patients underwent each of the procedures (primary and secondary decortication). A 
comparison of prospective outcomes of the two groups was made. Fisher Exact test was used to compare 
percentages including the rates of complications between primary and secondary decortication. Mean values 
were compared using the t-test. The frequencies of other variables were also determined.
Results: There was significant statistical difference in the length of hospital stay (ICU and Ward) and 
between patients who underwent primary as opposed to secondary decortication. The frequencies of 
complications (chest wall abscess, recurrent empyema, wound sepsis and wound dehiscence) were higher 
for secondary decortication, but without statistical significance. There was significant statistical difference 
in terms of age, CD4 count (only for HIV patients) and Adenosine deaminase (ADA) between patients who 
underwent primary instead of secondary decortication. 
Conclusions: The patient who underwent secondary lung decortication had a more prolonged hospital 
stay than those who had primary decortication. There were increased frequencies of complication in 
secondary decortication group, though without statistical significant difference (P=0.456). The patients 
who underwent secondary decortication had poor nutritional state compared to those who had primary 
decortication, with significant statistical difference (P=0.0370).
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Introduction
 
Lung decortication is commonly done for the patients with 
empyema thoracis and associated lung entrapment at our 
unit. Primary decortication is when decortication is a primary 
procedure; without a prior attempt of pleural space evacuation 
either by chest tube or previous decortication (1). Secondary 
decortication is decortication following a failed full lung  
re-expansion after initial pleural space drainage or after 
failed primary decortication (1). Empyema thoracis is pus 
in the pleural space. It has three stages: stage I (exudative), 
stage II (fibrinopurulent), stage III (organized). The choice of 
initial intervention for empyema thoracis depends on its stage. 
The appropriate patient selection reduces and prevents patient 
from undergoing secondary procedure such as secondary 
decortication. There is currently no study, which compared 
primary and secondary decortications and their outcomes; 
hence this is an interesting study. This study will help to 
improve patient selection for the particular procedure, which 
will translate to reduced morbidity and hospital costs.

Methods

The study is retrospective quantitative descriptive type. 
The study population included all the patients seen at our 
unit with empyema thoracis from 1st January 2011–31st 
December 2014. We included patients with either primary 
or secondary empyema thoracis with or without HIV and 
poor nutrition as comorbidities. We excluded patients with 
empyema thoracis secondary to infected pleural effusion due 
to congestive heart failure, post lung resection empyema 
thoracis and malignant related empyema thoracis. From 
practical experience in our department it was estimated that 
complications occur in approximately 10% of primary and 
40% of secondary decortication. We therefore obtained 
sample size based on the comparison of complications 
in the patients underwent primary versus secondary 
decortication. A fisher exact test with a 0.05 (5%) two-sided 
significance level had 98% power to detect the difference 
between a rate of 0.10 (10%) in patients with primary 
decortication versus a rate of 0.4 (40%) in the patients 
with secondary decortications, the sample size in each 
group was 80 patients. Sample size estimation was made 
on nQuery Advisor, Release 7.0. Data was collected over 
4-year period, from January 2011–December 2014. From 
each year, 40 flies were withdrawn: 20 for patients with 
primary decortication and 20 for patients with secondary 
decortication. A combination of sequential and random 

sampling was used. The following procedure was used: all 
files were placed in the sequential date order. Files were 
withdrawn randomly (blind folded) one by one. If it was for 
patient with primary decortication, random sampling was 
continued until a file was found for secondary decortication. 
In that manner 20 patients’ files for secondary decortication 
were sampled from each year (a total of 40 files each year) 
in total sample size for the study was 160 patients.

Statistical analysis

On data analysis demographic characteristic of the patient 
was summarized descriptively. Continuous variables were 
summarized by mean, standard deviation, median interquartile 
range, minimum and maximum values. All categorical variables 
were summarized by frequency counts and percentage 
calculations. The Fisher Exact test was used for comparisons 
of percentages, including the rates of occurrence of 
complications, between patients post-primary and secondary 
decortication, and 95% confidence interval was calculated 
for the difference between percentages. Mean values were 
compared by the t-test. Median values were compared by the 
non-parametric Wilcoxon rank sum test. All statistical tests 
were two sided and with a significant P value of 0.05 (5%).

Results 

There was significant statistical difference in length of 
hospital stay (ICU and Ward) between patients who 
underwent primary vs. secondary decortication as shown 
on (Figure 1). The primary decortication and secondary 
mean (standard deviation) values for days spent in ICU 
were 1.98 and 2.41 days respectively, with P=0.0001. The 
mean values for days in the ward were 2.84 for primary 
decortication and 3.35 for secondary decortication, with 
P=0.0006. The profiles of complications of the two groups 
did not differ significantly, with the P=0.456 determined by 
Fisher Exact test (Figure 2). There was statistical difference 
in terms of age, CD4 count (only for HIV positive patients) 
and Adenosine deaminase (ADA) between patients who 
underwent primary versus secondary decortication as 
shown on Tables 1-3 respectively. The median values 
for age of primary and secondary decortication were: 
37 and 30 respectively (Table 1), which had significant 
statistical difference with P=0.036. Normality of the 
underlying distributions, which, was an assumption for 
the test could only be substantiated for both primary and 
secondary decortication using Shapiro-Wilk test. The 
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mean and median CD4 counts for the two groups differed 
significantly (Table 2). The P value for the t-test (P=0.035) 
was preferred in that case. The mean and median values for 
ADA also differed significantly (Table 3). The Wilcox rank 
sum test P=0.031 was preferred (Table 3). The patient who 
underwent secondary decortication had poor nutritional 
state compared to those who had primary decortication 
(Figure 3), which could also have contributed to poor 
outcome in secondary decortications. The P value of both 
groups was P=0.0370, which was statistically significant.

Discussion

Decortication is a surgical procedure, which involves a 
peeling off of restrictive fibrous layer that overlies and 
entraps the lung (2,3). It can be undertaken via thoracotomy 
or video-assisted thoracoscopic surgery (VATS). In our case 
all 160 patients were operated via a muscle-sparing postero-
lateral thoracotomy in both groups. About 40% of patients 
with empyema thoracis will require primary decortication as 
a first procedure and on follow-up 1% of these patients will 

require secondary decortication (1).
Our study demonstrated that rather than complications 

demonstrated on Figure 2, with no statistical significant 
difference, the reasons for secondary decortication were 
inadequate primary procedure. The recurrent empyema 
thoracis was presumed to be the common reason for secondary 
decortication, however, in our study, the primary decortication 
resulted with zero percent of recurrent empyema thoracis 
as a complication (Figure 2). This implies that proper stage 
evaluation is important for the choice of the procedure. 

Empyema thoracis is divided into three stages: stage 
I (exudative), which is rich in proteins and neutrophils 
with sterile serous fluid. It lasts up to two weeks, but can 
vary from patient to patient depending on etiology and 
patient’s immune system (1,4). Stage I is largely managed 
via thoracentesis or chest tube drainage with a cure rate 
of 90%. At this stage, less than 10% patient will require 
secondary decortication (1). It is important to manage this 
stage adequately to prevent adverse outcomes that may be 
associated with secondary decortication such as prolonged 
hospital stay and complications as found in our study. 

Stage II (fibrinopurulent) occurs between first and sixth 
week, with little or no free flowing fluid. The effusion is 
loculated in this stage with fibrinous materials. VATS or 
open decortication can manage stage II adequately (5). A 
drain alone will inadequately manage this stage. In one study 
a simple drainage (primary procedure) alone was strong a 
predictor for the failure in management of stage II (1,3).

Stage III (organized) consist of thick fibrotic peel with 
little or no free flowing fluid and occurs after fifth week 
but period may vary (6). Its management is accomplished 
through VATS or open decortication. There is no room for 
thoracentesis, thoracostomy tube and fibrinolytics in this 
stage. Otherwise inadequate management with any of these 
procedures risks the patients for secondary decortication. 
Thoracotomy remains a mainstay for the treatment of 
organized empyema (7). Complete decortication with full 
lung re-expansion is a goal in stage III. 

Some studies compared VATS and open decortication in 
the treatment of empyema thoracis and VATS was found to 
decrease post-operative pain, length of hospital stay and post-
operative complications (4). However, in our cases, VATS was 
not employed. Poor nutritional status described by albumin 
of <30 g/d and immune suppression due to HIV with low 
CD4 count of less than 200 cells/cu.mm were found to be 
associated with complications, which prolonged hospital stay (8).  
In our study, more patients who underwent secondary 
decortication had unsatisfactory nutrition (<30 g/d), which 
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Figure 1 Means for number of days stayed in ICU and Ward for 
primary and secondary decortication.

Figure 2 Complications percentages of primary and secondary 
decortication.
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could have contributed to poor outcomes (Figure 3). 
Older patients underwent primary procedure more 

common than the younger once, which could be as a result 
of good insight and willingness to seek early medical help 
(Table 1). The patients who underwent primary procedure 
were willing to do HIV test, hence, majority were also willing 
to have a definitive procedure rather than a diagnostic one 
(Table 1). ADAs were determined in patients who underwent 
secondary procedure than those who underwent primary 
procedure. This is so because of the thoracenteses, which, were 
done in secondary decortication group (Table 3).

Empyema remains a major problem in the developing 
countries (9). The higher prevalence was attributed to failure 
to seek medical attention earlier. The secondary empyema 
due to clotted haemothorax is also becoming a common 
reason for secondary decortication in both developed and 
developing countries due to increased trauma (10,11). Clotted 

haemothorax complicated with empyema thoracis should 
be managed adequately via decortication if it has lasted  
5–7 days. Newer modalities such as intrapleural fibrinolytics 
have become common in management of stage II empyema 
thoracis (10-13). It is generally accepted that pleural empyema 
should be treated adequately early to avoid complications of 
extensive operation and long hospital stay (14).

Conclusions

The study revealed the need to stage empyema thoracis and 
provide appropriate initial intervention for the patients. The 
patients provided with inadequate procedures will require 
re-intervention in the form of secondary decortication, 
which is associated with prolonged hospital stay and 
complications. The prevention of secondary procedure can; 
therefore, save the hospital cost.

Table 1 The table shows statistical difference in terms of age, between primary and secondary decortication

Parameter Primary Secondary P value

N 80 80

Mean (±SD) 38.2 (±11.93) 34.8 (±13.67) 0.090*

Median [IQR] 37 [29–47] 30 [25–45] 0.036**

Min/Max 52.00/800 37.00/700

*, student two-sample t-test; **, non-parametric Wilcoxon rank test.

Table 2 The table shows statistical significance difference between primary and Secondary decortication in terms of CD4 count 

Parameter Primary Secondary P value

N 80 80

Mean (±SD) 465.8 (±215.78) 342.22 (±150.66) 0.035*

Median (IQR) 500 (237.00–650.00) 301.00 (201.00–440.00) 0.041**

Min/Max 52.00/800 37.00/700

*, student two-sample t-test; **, non-parametric rank sum test.

Table 3 The table shows statistical significance difference between primary and secondary decortication in terms of ADA

Parameter Primary Secondary P value

N 80 80

Mean (±SD) 50.65 (±15.62) 57.08 (±22.87) 0.045*

Median (IQR) 49.00 (40.00–57.00) 56.00 (43.50–63.00) 0.031**

Min/Max 30.00/106 28.00/178

*, non-parametric Wilcoxon sum test; **, Student two-sample t-test. 
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Figure 3 Percentages for nutritional status of primary and 
secondary decortication interpreted as satisfactory or unsatisfactory.
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