
INTRODUCTION
Paediatric empyema thoracis is a  common condition in
children managed by thoracic and paediatric surgeons in
developing countries, and is associated with significant
morbidity and mortality.1 It is considered as a  significant
cause of paediatric hospital admissions, and especially
in developing countries where hospital resources are
limited.2 Most cases respond to antibiotic therapy and
intercostals drainage in earlier stages; however, in
majority of cases surgical management is required
especially in our part of the world due to delayed
presentations, multiresistant strains, delayed diagnosis,
poor compliance with medication, and mismanagement
at early stages of the disease. A meta-analysis performed

regarding management of paediatric empyema thoracis
has shown  that primary operative therapy is associated
with lesser mortality, decreased hospital stay, shorter
duration of antibiotic therapy and less chances of
reintervention.3

Historically, the treatment consisted of open thoracotomy
and decortications. However, now VATS is also being
employed as a standard treatment at majority of centres
by thoracic surgeons. Recent studies  demonstrate the
efficacy and safety of VATS in the treatment of empyema
in children.4,5
The purpose of this study was to evaluate  and compare
open thoracotomy and VATS in the management of
paediatric empyema.

METHODOLOGY
This observational study was conducted in the
Department of Thoracic Surgery, CMH, Lahore, from
October 2013 to August 2018. Medical record of children
with diagnosis of empyema thoracis from age 1 to 14
years, who had open thoracotomy or VATS, were
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reviewed retrospectively. The children included in the
study were diagnosed with empyema thoracis based on
purulent pleural tap and effusion demonstrated on  chest
X-ray, ultrasound, and CT scan of chest. Decision to
perform open surgery or VATS was made by consultant
thoracic surgeon based on condition of the patient and
stage of the empyema. Stage 1 and early stage 2
empyema underwent VATS; whereas, late stage 2 and
stage 3 empyemas were treated by open thoracotomy.
All the procedures were performed by single surgeon.
Fluid obtained was subjected to gross examination (total
and differential cell count), biochemistry (sugar and
protein), gram/AFB stain, and bacterial culture and
sensitivity (C/S). The criteria for discharge of the patients
were absence of fever for at least 3 days, expanded
lung on postoperative chest X-ray, chest tube removed,
absence of tachypnoea, and good oral intake. Patients
were followed up for at least 6 months  after discharge.
Data was analysed using SPSS statistical package 20.0.
Descriptive statistics was used and analysed by using
cross tabs; and level of significance was calculated using
Pearson Chi-square test. P-value <.05 was considered
significant.

RESULTS
Sixty-one children   were treated  surgically for empyema
thoracis. Age ranged between 1 to 14 (mean = 10.25
±3.30) years. Tuberculosis was etiology in 24 (39.3%)
cases followed by pneumonia in 22 (36.1%), other
causes included trauma in 9 (14.8%) cases, post-
surgical in 3 (4.9%) cases and 3 (4.9%) cases had other
causes. Organism isolated on C/S were gram-negative
in 17 (27.9%) followed by gram-positive in 16 (26.2%)
cases and anaerobes in 6 (9.8%) cases, while in 22
(36.1%) no organism was isolated. There was no growth
of AFB in any of the fluid sampes (Table I).
Treatment consisted of open thoracotomy  in 40 (65.5%)
cases, while 21 (34.5%) underwent VATS. In open
procedure, standard posterolateral serratus sparing
thoracotomy was done while in VATS uniportal  incision
was used. Average scar size in case of open thoraco-
tomy was 11 cm; whereas, in case of VATS it was 3 cm
uniportal incision. Postoperative X-ray was satisfactory
(expanded lung) in 38 (95%) cases undergoing open
thoracotomy as compared to 21 (100%) cases under-
going VATS (p = 0.29). There was no recurrence in either
of the two groups over a follow-up period of six months
(Figure 1).
Overall complication rate was 32.5% (13 cases) in cases
undergoing open thoracotomy, while 33.3% (7 cases ) in
VATS group (p=0.95). Most common complication in
open thoracotomy group was PTN, which occurred in 9
(22.5%) cases; while in VATS group, most common
complication was again PTN but it occurred in 3 (14.5%)
cases (p = 0.44). There was 1 (2.5%) mortality in  open

thoracotomy group while no death occurred in VATS
group. Bleeding occurred in 5 (12.5%) cases in open
thoracotomy group, while in VATS group it occurred in
2 (9.5%) cases. Surgical site infection occurred in
7 (17.5%) cases in post-thoracotomy group, while no
case of SSI occurred in those undergoing VATS
(p=0.042, Figure 2).
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Table I: Baseline characteristics.
Variable                                        Frequency                             Percent
Gender                                                    
Male                                                35                                       57.4
Female                                            26                                       42.6

Grade of empyema                                 
Early                                                16                                       26.2
Late                                                 45                                       73.8

Etiology
Tuberculosis                                    24                                       39.3
Pneumonia                                      22                                       36.1
Post-trauma                                       9                                       14.8
Post-surgical                                      3                                      4.9
Others                                               3                                      4.9

Organism on C/S                                    
Nil                                                    22                                       36.1
Gram negative                                 17                                       27.9
Gram positive                                  16                                       26.2
Anaerobes                                       6                                      9.8

Figure 1: Postoperative efficacy of the two procedures.

Figure 2: Complications of thoracotomy and VATS.



Overall hospital stay was less than 5 days in 36 (90.0%)
cases in open thoracotomy group, while 20 (95%)
patients stayed less than 5 days in VATS group (p=0.48).
In open thoracotomy group, single chest tube was
inserted in 23 (57.5%) cases, while 2 chest tubes were
inserted in 17 (42.5%) cases whereas in VATS group
single chest tube was inserted in 20 (95%) cases while
in only 1 (5%) case 2 chest tubes were inserted. Average
day of chest tube removal for first chest tube was 2.8
days in VATS group, while in thoracotomy group first
chest tube was removed averagely on 2.3 days, while
second chest tube was removed averagely on 5.4 days.
Blood transfusion was needed in 19 (47.5%) cases in
open thoracotomy group while in VATS group blood
transfusion was needed in 7 (33%) cases.

DISCUSSION
Early aim in the management of empyema is to control
sepsis and eradicate the fever by evacuation and
sterilisation of pleural cavity and ensuring reexpansion
of the lung and restoration of lung function;6 whereas,
the long term aim is to prevent lung damage. Inadequate
treatment and drainage can lead to persistence of
infection and significant morbidity and mortality. Early
and prompt surgical treatment is necessary to achieve
this goal. However, decision to choose between
operative and non-operative treatments has been a
matter of debate amongst clinicians treating empyema
thoracis due to difficulty in adequately deciding the stage
of empyema.7 However, it has been shown in multiple
studies that earlier intervention and debridement yields
better results.8,9 The indication and choice of surgical
intervention depend largely on stage of the disease,
local surgical experience and expertise and personal
preference of the surgeon. With growing trend towards
non-invasive surgery, thoracoscopy has established its
place in the management of thoracic empyema even in
paediatric population. With the advent  of fibreoptic and
more advanced instrumentation, more thoracoscopic
procedures are now being performed.10,11 

This study  highlighted the effectiveness of early surgical
treatment for empyema thoracis in children and
effectiveness of VATS, especially in early stages of
empyema.
The use of VATS in the management of fibrinopurulent
stage 2 empyema has shown rewarding results in
several reports.12,13 It was shown in the present study as
well, where 75% of empyema was of late stage and
effectively treated by VATS. In one of the largest studies,
which was  conducted in the United Kingdom by Bishay
et al.,14 114 children underwent and it was concluded
that VATS has a very good outcome in childhood
empyema as it has an important role in the management
of this condition. This finding was verified in this study as
well, where 100% X-rays in the postoperative period

showed fully expanded lungs and resolution of empyema.
There was no recurrence over a follow-up period of six
months. In one of the retrospective studies conducted on
VATS for management of paediatric empyema, there
was good pleural recovery and zero mortality,15 and
these findings are consistent with the results of this
study.
In this study, mean hospital stay was less than 5 days in
90 percent of patients undergoing open thoracotomy
and 95% of patients undergoing VATS. In the study
conducted by Jadhav et al.,16 the median postoperative
hospital stay was 10.31 ±3.751 days in case of VATS,
whereas in case of open thoracotomy it was 4.41 ±1.593
days. Gupta et al.17 found a more rapid recovery with a
less number of chest tube days and decreased length of
hospital stay. In the present study, the average time of
chest tube removal was 2.8 days while in thoracotomy it
was 5.4 days. In a study conducted by Sharma et al,
chest tube  was removed on an average 7 days in VATS
arm, while in a primary thoracotomy arm longer time (16
days) required for chest tube removal.18

Use of VATS in the management of empyema thoracis in
children has gained popularity in last few years. VATS is
suggested to have potential advantages over open
surgery in terms of having shorter incisions and lesser
injury to muscles, nerves and lesser incidence of post
operative pain, infection and scar size.19 This study also
verified this fact where PTN was less in case of VATS
(14.5% vs. 22.5%), no case of surgical site infection
(SSI) vs. 17.5% in open thoracotomy. In this study,
success rate in the treatment of empyema was similar in
both groups (VATS vs Open thoracotomy)  and this fact
has been verified in various studies. 
Retrospective collection of data and smaller number of
cases are major limitations of this study. However, this
study gives an insight into the management of paediatric
empyema, based on which well designed studies can be
conducted to establish standard guidelines.

CONCLUSION
In the present study, early surgical treatment, whether
open or VATS, gives satisfactory results in the manage-
ment of paediatric empyema; and VATS is an attractive
and safe alternative to open thoracotomy in experienced
hands with equal success rate and lesser incidence of
complications and postoperative morbidity and mortality.
Moreover, similar results have been reported in the
literature as well.
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