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Introduction:
Empyema is the presence of frank pus in pleu-
ral space with or without multiloculations1. De-
spite the advances in antibiotic therapy during 
the last decades, thoracic empyema remains a 
common clinical entity with signifi cant associ-
ated morbidity and mortality. Th is signifi cant 
morbidity and mortality is due to delay in initia-
tion of proper treatment and delayed referral for 
decortication. Treatment of thoracic empyema 

includes three basic principles: (a) drainage of 
complicated plural eff usion, (b) full expansion 
of the underlying lung and (c) elimination of the 
pleuropulmonary infection with antimicrobial 
agents2.

Th ere are various types of Empyema depend-
ing upon the cause para pneumonic empyema, 
tuberculous empyema, post thoracotomy em-
pyema, empyema due to esophageal perfora-
tion and empyema due to clott ed hemothorax.
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According to the American Th oracic Society 
classifi cation3, pleural empyema are staged as 
stage I, uncomplicated exudative eff usion with-
out loculation; stage II, fi brinopurulent eff usion 
with loculation, also called Light’s complicated 
pleural eff usion; and stage III, pleural thickening 
with entrapment of the underlying lung.2,3 Th e 
appropriate management of pleural empyema 
remains controversial: pleural drainage is eff ec-
tive in stage I patients and surgery is reserved for 
complicated cases (stages II and III) in which 
organization of the fi brinous clots into fi brotic 
peel could determine lung encasement. In these 
complicated cases, lung decortication is neces-
sary

Th e most favored approach for decortication is 
open thoracotomy or VATS.4 Th ere is general 
agreement that empyemas in the fi brinopuru-
lent stage should be treated thoracoscopically; 
however, treatment at the chronic stage re-
mains controversial. Presently, some authors4,5 
advocate that patients with chronic empyema 
should be treated with minimally invasive tech-
niques, such as videothoracoscopy. Roberts6 
approached all empyema patients thoracoscopi-
cally in spite of having a 61.6% rate of conver-
sion to thoracotomy. One point of contention 
is that thoracotomy and decortication involve 
increased morbidity and mortality.7,8 Impor-
tantly, there are also reports which indicate that 
morbidity and mortality are low when using 
this procedure.9,10 To that end, several thoracic 
surgeons consider thoracotomy and decortica-
tion to be the best treatment for chronic empy-
ema7-11. We present our data from a tertiary care 
center, highlighting the presentation, delay in re-
ferral and the response to surgical intervention.

Material and Methods:
Computerized clinical record of 2252 patients 
who underwent decortication for empyema 
thoracic from Jan 2003 to October 2013 was 
retrospectively analyzed carefully for surgical 
outcome. Patient of all ages, both sexes and diag-
nosed empyema thoracic were included. Medi-
cally unfi t, empyemas due to malignant pleural 
eff usion, empyema due to clott ed hemothorax 
were excluded from the study. All patients were 

admitt ed through outpatient department. Ma-
jority of the cases were referred from pulmon-
ology and medical units. All patients underwent 
Decortication by conventional posterolateral 
thoracotomy. Follow up done in all cases from 
15 days to two months post operatively

Procedure: Under general anesthesia with single 
lumen endotracheal tube in empyema thoracic 
without bronchopleural fi stula and double lu-
men endotracheal tube in empyema thoracic 
with bronchopleural fi stula, the patient placed 
in lateral decubitus position. An incision is made 
for standard posterolateral thoracotomy which 
start anterior to the inferior angle of scapula 
about two fi nger breath in adult and one fi nger 
breath along the curve of the rib for about 5 cm 
and posteriorly midway between lateral border 
of scapula and spine about 6 cm, cutt ing the la-
tissmus dorsi muscle and sparing the serratus 
anterior muscle enter into the fi ft h intercostals 
space. Th e thick parietal pleura appearing in the 
incision site was excised and all pus and debris 
in the pleural cavity removed. Th e fi brinous peel 
entrapping the lung was meticulously removed. 
Th e lung was allowed to expand, closing all air 
leaks detected with the help of manual venti-
lation. Necrotic lung tissue was removed and 
bronchopleural fi stulas (BPFs) were closed with 
Prolene 1. Pleurectomy was done in every case. 
Pus and Pleura were taken and sent for culture 
sensitivity and histopathology respectively. 
Chest tube drains were placed in apical and 
basal region and the thoracotomy wound closed 
aft er giving an intercostal blocks.

Th e postoperative care included extubation 
on the operating table, intensive care by keep-
ing the patient in ICU for fi rst 24 hours, good 
analgesia, broad spectrum antibiotics, early 
mobilization, care of the chest drains, wound, 
nutrition, anti DVT prophylaxis and applying 
negative suction to chest drains. Patients were 
started on ventoline and saline nebulization im-
mediately aft er operation and incentive spirom-
etry as early as possible along with nursing in an 
upright position. Chest radiographs were taken 
on every postoperative day and aft er removal of 
the tube to rule out pneumothorax/collection. 
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It was also done when there was no drainage 
but the patient was symptomatic. Ultrasound 
chest was found to be useful to diff erentiate be-
tween residual collection and consolidation. An 
extra chest drain had to be placed occasionally 
in some patients for drainage of a small pneu-
mothorax or collection. Th e antibiotics were 
changed depending on the culture report of the 
pus/debris sent at the time of surgery. Follow 
up done in all cases from 15 days to two months 
post operatively.

Results:
Out of 2252 patients, 1518 (67.40%) patients 
were male and 734 (32.59%) were female, age 
ranges from 2 to 71 years with a mean age of 
33.12 years.1345 patients (59.72%) underwent 
right thoracotomy and 907 patients( 40.27%) 
had left  thoracotomy. Bronchopleural fi stula 
was present in 508 (22.55%) patients and em-
pyema necessitans in 198 (8.79%). Pneumonia 
and pulmonary tuberculosis were seen in 980 
(43.51%) and 1272 (56.48) cases respectively 

(Tab1). Mean duration of postoperative chest 
drain was 14 days. Follow-up ranged from 15 
days to 2months. Morbidity is 167(7.41%) in-
cluding wound infection 92, air leak, bleeding 
12 and failed decortication in 22 patients (Tab 
2). Mortality was 43(1.90%) including respi-
ratory failure 32, pulmonary embolism 8 and 
myocardial infarction in 03 patients (Tab 3) .

Discussion: 
It is generally accepted that pleural empyema 
should be treated early to avoid complica-
tions, extensive operations and lengthy hospital 
stays.12 Unfortunately, there are some patients 
for whom early treatment is not possible and in 
whom chronic empyema will develop, mainly 
due to delayed diagnosis or delayed referral. At 
this stage, the standard treatment is open tho-
racotomy and decortication. Historically, other 
surgical procedures have been practiced, in-
cluding open window thoracostomy, rib resec-
tion, thoracoplasty, Claggett ´s procedure and 
percutaneous drainage guided by ultrasound or 
CT.13,14 With the increasing popularity of mini-
mally invasive techniques, videothoracoscopy 
has been proposed for the treatment of chronic 
empyemas.4,5,7,8,15 Th ere are reports in which 
open procedures have shown higher morbidity 
and mortality.7,8 It is for these reasons that we 
decided to analyze our experience with open 
thoracotomy and decortication in the manage-
ment of empyemas.

Empyema thoraces are seen all over the world 
with an apparent increase in its incidence in the 
West.16, 17 Th e primary aim in the early stages of 
empyema is to drain the pus completely. Con-

Table 1: Demographic Data

Sex No. of Patients (%)
Male 2252

Female 575

Mean Age: 33.12 years

RT Th oracotomy: 1345 (59.72%)

LT Th oracotomy: 907 (43.51%)

Empyema (Bronchopleural Fistula): 508(22.55%)

Empyema necessitans : 198 (8.79%)

Empyema (Pulmonary Tuberculosis) 1272(56.48%)

Empyema Pneumonia 980(43.51%)

Table 2: Morbidity (n=2250)

Postoperative Complications No. of Patients (%)
Wound infection 
Air leak  
Bleeding  
Failed decortications 

92
41
12
22

Total 167 (7.41%)

Table 3: Mortality (n=2250)

No. of Patients (%)
Respiratory Fialure 
Pulmonary Embolism  
Myocardial Infarction  

32 
08 
 03 

Total 43(1.90%) Figure 1: Gender distribution (n=177)

Success

Mortality

Morbidity
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troversies abound on the correct mode of man-
agement. Even developed countries which like 
to follow protocols do not have any clear-cut 
guidelines.2 Recent studies have even raised the 
issue whether patients with empyema should 
now bypass medical thoracostomy totally and 
proceed directly to video-assisted thoracoscopic 
surgery (VATS).18 Th e pleural collection is oft en 
solid debris unlikely to come out through a cath-
eter. Th e role of VATS in stage III empyema is 
however very much debatable.5,6 In our study we 
have done decortication through standard pos-
terolateral thoracotmy in all cases and haven’t 
used the VATS technology as it is very diffi  cult 
to do in stage III empyema. 

Patients have usually been seen by local physi-
cians in the presence of fever and cough and put 
on several courses of broad-spectrum antibiot-
ics. Th ey tend to come to a tertiary center with 
the onset of respiratory distress. Chronic cough 
should not be assumed to be due to tuberculosis. 
1970 patients had been started on anti-tuber-
culous treatment empirically due to persistent 
symptoms by physician. Only 1272(56.48%) 
patients in the entire series were eventually 
proven to have tuberculosis.

Most centers in the world tend to manage com-
plications of pneumonia with chest radiographs 
alone or at the most with an ultrasonography. 
Th e world is slowly waking up to the impor-
tance of other modalities of imaging for timely 
detection and intervention of pleural space in-
fections.19 Since we are in a tertiary/quaternary 
referral unit, patients invariably present at a late 
stage of the disease. We found an increased inci-
dence between April to June every year. A study 
from Taiwan showed that the incidence of both 
pneumonia and empyema was highest each 
spring.10 Another study from Canada showed 
that while admissions occurred throughout 
the year, they peaked between November and 
April.20

 Th ere was evidence of BPF in 508 (22.55%) pa-
tients, with leakage of large amount of air in the 
chest drain. Among 508 cases 416 patients are 
having tuberculous etiology, 68 patients were 

having iatrogenic etiology during insertion of 
chest drain and 14 patients have pneumatocele. 
According to Carey JA et al open decortication 
followed by early drain removal results in rapid 
symptomatic recovery, early hospital discharge, 
and complete resolution.21 In our study aft er 
decortication if everything is going smoothly 
we discharged patient with the removal of api-
cal drain at 7th post operative day and patient 
is sent home with basal drain in adult while in 
children we discharge the patient with removal 
of drain. Th e reason for keeping the basal drain 
on discharge is that these patients presented as 
late empyema with diseased underlying lung pa-
renchyma and giving suffi  cient time for at least 
2-3 week post operatively to get good result. Our 
fi rst fellow up is 2 weeks aft er the discharge. At 
that time fresh x-ray chest and CBC was done if 
all the things are normal then chest drain is re-
moved. 

 In a study by Kybartas A et al decortication 
and suction drainage usually result in lung re-
expansion, otherwise pleurocutaenous window, 
intrathoracic transposition of skeletal muscle, 
or thoracoplasty remain life-saving but now 
uncommon options for treating a closed-space 
infection21. In our study we have experienced 
22(1.02%) failed decortication during follow 
up and we had done only thoracoplasty, no mus-
cle fl ap transposition is done because we used 
standard posterolateral thoracotomy in which 
muscle are cut and the patients too are emaci-
ated, no pleurocutaenous window is performed 
as our patients preferred to have thoracoplasty 
instead of Pleurocutaenous window.

Conclusion:
 Delayed referral causes irreversible changes in 
the lung prolonging recovery and increasing 
complication rate. Meticulous decortication 
gives gratifying results. 
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