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Abstract 
Background: Chronic empyema thoracis is a debilitating illness with high 
morbidity and mortality, and is seen among all age groups in Nigeria. Objec-
tive: To review all cases of chronic empyema thoracis treated by pleurectomy 
and lung decortication and highlight the indications, challenges and the out-
come. Materials and Method: In a 10-year period spanning 2007-2016, 90 
patients with chronic empyema thoracis were admitted and managed in our 
institution. A retrospective study of 36 patients who underwent surgery was 
performed. Results: Ten patients (27.80%) out of 36 patients had unsuccess-
ful one month closed chest tube drainage (CTTD). Six patients (16.67%) were 
referred from peripheral hospitals as chronic empyema thoracis that had 
failed CTTD. The remainder, 20 (55.60%) were diagnosed as chronic em-
pyema thoracis de novo. Conclusion: Chronic empyema thoracis is a very 
difficult disease to manage especially in developing countries like ours, where 
patients present very late and the requisite facilities are inadequate. 
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1. Introduction 

Empyema thoracis is a pyogenic or suppurative infection in the pleural space [1] 
[2] [3] [4]. Empyema thoracis is exudative in nature and is the commonest exu-
dative types of pleural effusion. Most cases of empyemas complicate Community 
Acquired Pneumonia (CAP) or Hospital Acquired Pneumonia (HAP), but a 
proportion results from iatrogenic causes or develops without pneumonia’ (pri-
mary empyema) [5]. Parapneumonic effusion (PPE) develops in about half of 
the patients hospitalised with pneumonia and their presence causes a 4 fold in-
crease in mortality [5]. Stages in the natural course according to American Tho-
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racic Society, are outlined as: exudative, fibrinopurulent and organising phases, 
and are referred to as stages I, II and III respectively [6].  

Empyema thoracis is associated with high mortality ranging from 6% - 24% 
[5] [7] [8] [9] [10]. The incidence is increasing in both adults and children but 
the cause of which is yet unknown [5] [11]-[19]. Pleural infection develops in 
65,000 patients in a year in UK and USA and the peak incidence of empyema in 
childhood is those under 5 years [20]. In USA, empyema associated hospitalisa-
tions rose by almost 70% during 2002 among children, 18 years of age or less 
compared to 1977. Among adults, the incidence of empyema increased signifi-
cantly 1.2 fold during a 9-year period between 1995 and 2003 in North America 
[5].  

Bacterial invasion (stasis) leads to accelerated immune reaction leading to 
further migration of neutrophils and activation of coagulation cascade which 
favours fibrin deposition and septation in the pleural space [21] [22]. The in-
flammatory process continues, fuelled by more bacterial death and phagocytes 
with specific biochemical and microbiologic changes. 

Although, fibrin deposition and early angioblastic as well as fibroblastic pro-
liferation are seen in later phases of exudative phase, these processes accelerate 
and heavy fibrin deposition takes place on both pleural surfaces, especially the 
parietal pleura. Effusion becomes purulent [23]. 

Collagen organisation and deposition occur on both pleural surfaces with en-
trapment of the underlying lung. The organised collagen on the pleura is termed 
a peel. Effusion at this point is grossly purulent and 75% of the volume is sedi-
ment on standing. Chronicity is characterised by: dense fibrosis, contraction and 
trapping of the lung and atelectasis as well as prolonged pulmonary infection, 
crowding of the ribs and reduction in the size of the hemithorax and occasion-
ally scoliosis [24]. 

The underlying lung is usually unaffected unless the pleural fluid production 
began as a parenchymal problem, e.g. PTB, necrotising pneumonia, penetrating 
chest trauma or malignancy [23]. 

The chest wall and diaphragm are usually coated by the fibrous process that is 
typically thicker and more exuberant over the parietal area. Entrapment of lung 
and thoracic cage leads to restrictive ventilatory defect that is characterised by 
reduction of the lung volumes: Force Vital Capacity (FVC), Total Lung Capacity 
(TLC), Vital Capacity (VC), Force Expiratory Volume in 1 second (FEV1) and 
Diffusion Capacity of Carbon Monoxide (DLCO) [24]. 

Pulmonary vasoconstriction leads to significant reduction of perfusion of the 
underlying lung. Perfusion abnormalities usually exceed the reduction of venti-
lation of the involved lung, and this prevents hypoxia if contralateral lung func-
tion is preserved [25]. 

Treatment of empyema thoracis is variable historically since Hippocrates days 
[26] and particularly for stage III, open access, which include thoracotomy with 
pleurectomy and decortications as well as minimally access, i.e., video assisted 
thorascopic surgery (VATs) are the accepted modalities of treatment with later 
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being the currently accepted standard due to lower mortality and morbidity as-
sociated with it. In our institution in a low income country, VAT is not available. 
The traditional open access was used in managing the patients and our experi-
ence in 10 years is hereby described. 

2. Materials and Methods 

University of Nigeria Teaching Hospital, Ituku/Ozalla (UNTH), Enugu state is a 
tertiary hospital and a referral center in the south-eastern Nigeria for cases of 
chronic empyema thoracis requiring surgical treatment. Over a 10-year period 
spanning 2008-2016, 90 patients with chronic empyema thoracis were admitted 
and managed in our institution. Of these, (n = 36, 24.0%) were treated by pleu-
rectomy and lung decortications with or without lung resections. A retrospective 
study of such surgical patients was performed. The hospital database in the 
record’s department was reviewed. The data obtained and analyzed were pa-
tients’ biodata, age range of patients, sex distribution, aetiological causes, surgic-
al procedures performed, intraoperative findings, challenges and outcome as 
well as the complications. Exclusion criteria were those treated by closed chest 
tube drainage (CTTD), alone. Data were analyzed using SPSS version 16 (Chi-
cago). Rates and proportions were calculated with 95% confidence interval (CI). 
The proportions were compared using students’ t-tests. Level of significance was 
set at P < 0.05.  

Surgical technique: The patient is usually postioned supine and connected to 
cardiopulmonary monitors. Endotracheal intubation with muscle relaxation is 
done. Thereafter, patient is positioned either left or right lateral decubitus. Post-
eriorlateral thoracotomy incision is done splitting latismusdorsi and serratus 
anterior muscle. The chest is entered through the 5th or 6th intercostals space. 
Where there is extensive crowding of the ribs are encountered, 1 or 2 ribs are 
resected. Subsequently, Finochette rib spreader is applied to increase the inter-
costals space. Using, fingers and swab on a stick, blunt dissection is done thereby 
stripping the cortex from the parietal pleura laterally and medially, superiorly 
and inferiorly staring from the margin of the incision. Parietal pleurotomy is 
done to enter the pleural cavity and any remaining purulent material is sucked 
out. The parietal pleura is resected with scissors. Thereafter, decortication plane 
is developed using multiple cruciate incisions and Lahey swabs, visceral pleu-
rectomy (decortications) is done piece meal and In the process, multiple air lea-
kages are encountered. Where major air leakages are encountered, they are re-
paired.  

At the end, chest cavity is lavaged with warm normal saline (0.9%) and 2 tho-
racic catheters (CTTD) are inserted through the lowermost possible intercostal 
space. One is sited on anterior axillary line and advanced apically while the other 
catheter is on the posterior axillary line and is basal thereby lying on the diaph-
ragm. The removal of the anterior CTTD is done between 3rd to 5th day postope-
ratively when air bubble has reduced significantly. The posterior CTTD is re-
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moved when the drainage is between 50 and 70 mls in 2 consecutive days. This 
postoperative hospital stay is dependent on this and varies in different patients. 
When post decortication complication occurs, hospital stay lasts beyond 1 to 2 
weeks. 

3. Results 

Table 1 shows the various causes of empyema thoracis. The highest was PPE (n = 
34, 37.8%), followed by Pulmonary tuberculosis, (n = 10, 11.1%). The least was 
osteomyelitis of the vertebra (n = 1, 1.1%). 

Figure 1 shows the age ranges of patients that benefited from surgery. The 
highest were 21 - 30 and 51 - 60 with (n = 10, 27.8%), respectively. The least 
were 61 - 70 and 71 - 80 with n = 1, 2.8) respectively. 

Table 2 shows the treatment modalities performed on the patients. CTTD was 
done for 54 patients (60%). This is however excluded from the study and 36 pa-
tients (40%) had pleurectomy and lung decortications). Additional treatments in 
some patients were marked asterisk. 

Figure 2 shows the complications of surgical treatment. Post decortications 
empyema constituted the highest (n = 4, 36.4%), closely followed by diaphrag-
matic perforation (n = 3, 27.3%). There was no recorded mortality. Two cases 
(18.2%) of cardiac arrest encountered were successfully resuscitated. 

4. Discussion 

Chronic empyema thoracis is a stage III disease according to the American  
 
Table 1. Showing the aetiology of empyema thoracis. 

SNO Aetiology Number Percentage (%) 

1 Parapneumonic effusion (PPE) 34 37.8 

2 Idiopathic 14 15.6 

3 Post surgical 2 2.2 

4 Trauma 5 5.6 

5 Spontaneous pneumothorax 2 2.2 

6 Oesophageal perforation 1 1.1 

7 Subdiaphgramatic infection 3 3.3 

8 Septicemia 4 4.4 

9 Osteomyelitis of ribs 3 3.3 

10 Breast cancers 5 5.6 

11 Bronchogenic carcinoma 6 6.7 

12 Tuberculosis 10 11.1 

13 Osteomyelitis of vertebrae 1 1.1 

Total  90 100 
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Table 2. Showing treatment procedures for the patients. CTTD: Closed Chest Tube 
Drainage. *: additional treatment to pleurectomy and lung decortications. 

SNO Surgical Procedures Number Percentage (%) 

1 CTTD 54 60 

2 Pleurectomy + lung decortications 36 40 

3 Eloesser Flap 1* - 

4 Modified Eloesser Flap 2* - 

5 Clagett Procedure 1* - 

6 Segmentectomy 4* - 

7 Lobectomy 2* - 

8 Bilobectomy 1* - 

9 Pneumonectomy 1** - 

 

 
Figure 1. Age range of patients in years. 
 

 
Figure 2. Shows the complications of surgical treatment. 

 
Thoracic Society grading of empyema thoracis. The consensus opinion is that 
pleural empyema should be treated early to avoid complications, extensive oper-
ations and lengthy hospital stays [27] [28]. In spite of this knowledge, some pa-
tients either present or are referred late, making operative treatment inevitable. 
At late presentation, the standard of treatment is either videothorascopy or open 
thoracotomy. Videothoracoscopy has now been proposed for the treatment of 
chronic empyema thoracis [27] [29] [30]. However, there is yet no comparative 
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study between the open and minimal accesses. Evidently, reports have shown 
that there are higher mortality and morbidity rates in the open procedure rela-
tive to VATS technique [30]. In the use of VATS, preoperative computed tomo-
graphy is mandatory. Also, facilities and expertise for VATS are limited in low 
income countries. In addition, thorascopic surgery is usually inadequate and not 
suitable in late stages of empyemas where the encasing thick pleura needs to be 
removed. Indeed, majority of our patients presented in this stage.  

In our study, open method was used for the procedures of thoracotomy, pleu-
rectomy and lung decortications. Twelve out of 36 patients (33.30%) had addi-
tional treatment, ranging from Eloesser flap, segmentectomy to pneumonecto-
my. Lobectomy or bilobectomy and pneumonectomy constitute an integral 
management of chronic empyema thoracis in a low income setting where pul-
monary tuberculosis is rampant and neglected cases of empyema thoracis is not 
uncommon. In some of the patients, there was failure of lung re-expansion fol-
lowing pleurectomy and lung decortications due to underlying necrosis, cavita-
tions or pulmonary parenchymal mass lesions. The residual spaces were ma-
naged by thoracoplasty using right superior rectus abdominis muscle flap in one 
patient and right serratus anterior muscle flap in another patient. The two pa-
tients did well.  

The classical indications for lung resections in cases of pulmonary tuberculo-
sis complicating chronic empyema thoracis are persistent positive sputum after 6 
months of continuous optimal chemotherapy with 2 or more drugs and where 
drug resistant PTB has been ruled out. Some other relative indications for resec-
tions were severe cavitations, bronchiectiasis and bronchial stenosis which con-
tributed to failure of treatment. Other relative indications as were localized pa-
renchymal disease by atypical Mycobacterium tuberculosis with broad resistance 
to chemotherapy, mass lesion of the lung in areas of PTB involvement as it 
helped with simultaneous diagnosis of the mass lesion and treatment of PTB. 
Others are massive life threatening haemoptysis and recurrent haemptysis in-
cluding bronchopleural fistula unresponsive to conventional CTTD. In our 
study, some patients with parenchymal diseases mainly due to PTB were offered 
lung resections ranging from segmentectomy to pneumonectomy. 

In our study, aetiology of chronic emypema thoracis is shown in Table 1. 
Here, neglected or mismanaged, PPE was the highest (n = 34, 37.8%), followed 
by idiopathic and PTB (n = 10, 11.17%) respectively. The least were oesophageal 
perforation and osteomyelitis of a vertebra (n = 1, 1.1%) respectively. 

In the demography, the age range mostly affected were 21 - 30 and 41 - 50 
years (n = 10, 27.8%) respectively. The reason for this bimodal peak was un-
known. The range of 61 - 70 and 71 - 80 years were the least (n = 1, 2.8%); Table 
2. In other studies, done in United Kingdom and North America, the age most 
affected was 1 - 4 years [20]. This might be connected with increased frequency 
of occurrence of pneumonia in that age group. However, another study, done in 
USA, showed an increment in adults relative to paediatric age group [5].  
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Intra-operative findings (Table 3) as seen in our study were ipislateral crowded 
ribs necessitating 1 or 2 rib resections before successful thoracotomy and thick-
ened parietal and visceral pleurae (0.2 - 0.5 cm thick). Such cases would not have 
yielded to VATS treatment if it were available; or lead to high procedure conver-
sion rate. 

Our complication rate was significant (n = 11/36, 30.60%). See Figure 3. 
Among the 11, postdecorticaion empyema was the highest (n = 4, 36.4%) and is 
most likely due to absent negative pressure suction in the immediate postopera-
tive period, necessitating prolonged CTTD, prolonged hospital stay and redo 
decorticaions. This was closely followed by iatrogenic intraoperative diaphrag-
matic perforations (n = 3, 27.3%). This was in connection with dense adhesions. 
They were sorted out intraoperatively and no resultant morbidity emanated 
there from. Contralateral pneumohorax necessitating institution of CTTD on 
the contralateral hemithorax was in 1 patient (9.1%). Also prolonged haemorr-
hagic effusion necessitating multiple allogenic blood transfusions was in 1 pa-
tient (9.1%). There was no recorded mortality. However, 2 cases of cardiac arrest  
 
Table 3. Intra-operative findings. 

SNO No of patients Intraoperative findings 

1 36 Ipislateral crowded ribs 

2 36 Thickened parietal and visceral pleura (0.2 - 0.5 cm thick) 

3 7 Seropurulent materials or substances (range, 200 - 1000 mls) 

4 3 Serosanguinopus fluid (range, 300 - 700 mls) 

5 4 Fribrinoid exudates (range, 500 - 800 mls) 

6 36 Partial or total ipislateral lung collapse 

7 20 Frank thick pus (range, (500 - 3000 mls) 

8 6 Empyema necesssitans 

9 2 Destroyed lobe(s) 

 

 
Figure 3. Shows the preoperative Chest X-ray of 
the patient → of the 36 patients treated surgically, 
sex distribution was equal; i.e., sex ratio is male: 
female = 1:1. 
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were encountered in the immediate postoperative period in the intensive care 
unit but were successfully revived.  

5. Conclusion 

Chronic empyema is not uncommon in our subregion. Patients present late, 
which causes challenges in the management. Though VATS facility is not availa-
ble, open thoracotomy still offers relatively good outcome. Absence of negative 
suction due to nonavailability of the machine, via the CTTD in the immediate 
postoperative period accounts for the delayed hospital stay in some of the pa-
tients. Pulmonary tuberculosis accounts mainly for the added treatment in terms 
of residual space closure with muscle flaps and varied types of lung resections. 
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