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Abstract

Background: Childhood empyema is important complication of bacterial pneumonia. It is observed 3.3 per 1 LAC
Children affected by empyema thoracis that is 0.6% of childhood pneumonia progresses to empyema. Treatment
options for empyema are antibiotics alone or in combination with chest tube drainage, Intrapleural fibrinolytics,
video assisted thoracoscopic surgery (VATS) and open decortications.

Methods: This was a prospective observational study, conducted in the department of pediatric surgery of
Dr.B.R.A.M. Hospital Raipur C.G from July2017-August 2018. All children in age group of O days to 17 years
diagnosed with empyema during the study period were included in the study. Patient who were not giving consent
for the study, malignancy, congenital lung or heart anomalies, traumatic empyema, were excluded.

Results: Twenty-three cases of empyema (0 to 17 years) were recorded during the study period. Youngest patient
was 6 month and eldest was 13year. 15 (65.2%) were male and 8 (34.8%) patients were female. Chest involvement
15 (65%) patients had right side, 7 (31%) had left sided and 1 (4%) patient was found bilateral disease. All the
patients (100%) presented with fever and cough, on investigation 7 (30.4%) patients had anaemia. In X ray chest
Pleural effusion was seen in 23(100%) patient, Pyopneumothorax in 8 patients, overcrowding of rib in 15 patients
and 18 patients had mediastinal shift. Scoliosis and clear lung field was not seen in any patients. In USG pleural
effusion was seen in 23(100%) patients, and 7 patients presented with Pyopneumothorax. Pus culture was sterile in
18/23(78.3%) cases, Staphylococcus was found in 4/23(17.4%) and pseudomonas in 1/23(4.3%) case. Blood
culture was sterile in 19/23(82.6%) cases, Coagulase negative staphylococcus aureus 3/23 (13.0%), pseudomonas
and citrobacteria both were counted in 1/23 (4.2%) case. 12(52%) patients underwent open decortication, 9(39%)
primary thoracostomy and 2(9%) underwent primary VATS.

Conclusion: In this study Association was seen between the duration of disease, age and nutritional status (BMI
and Preoperative Albumin level) of empyema patient with clinical and radiological outcome of empyema thoracis
and | found statically significant association between pleural thickening with BMI and preoperative albumin level
in postoperative period and 2 week follow up. | recommended detailed focused study to verify and validate my
observation.
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Introduction

Empyema thoracis is a common debilitating
respiratory disease, known to mankind since the
day of Hippocrates. With the evaluation of society
the disease has also shown periodic changes. The
etiologic factors, the problems in diagnosis, and
the therapy of the empyema have undergone a
series of changes in the last 80 years. The
introduction of newer antibiotics has produced a
dramatic change in the entire clinical picture of
pleural infections, including the etiologic factors,
the bacteria encountered and the clinical
presentation.! Childhood empyema is important
complication of bacterial pneumonia. It is
observed 3.3 per 1 LAC Children affected by
empyema thoracis that is 0.6% of childhood
pneumonia progresses to empyema Treatment
options for empyema are antibiotics alone or in
combination with chest tube drainage, Intrapleural
fibrinolytics, video assisted thoracoscopic surgery
(VATS) and open decortications. Very few studies
are available regarding optimal management of
empyema in children.?®

Aims and Objectives

e To know the outcome in pediatric age
group undergoing surgical intervention for
empyema thoracic in terms of duration of
disease, age, nutritional status of patient.

e To know the predictor of outcome in
children undergoing surgical intervention
for empyema thoracic.

e To know the clinico-bacterial profile.

Methods

This was a prospective observational study,
conducted in the department of pediatric surgery
of Dr.B.R.A.M. Hospital Raipur (C.G.) from
July2017- August2018. The study was approved
by the Institute’s ethical committee and written
informed consent was obtained from all
participants. All children in age group of O days
to 17 years diagnosed with empyema during the
study period were included in the study. Patient
who were not giving consent for the study, patient

with malignancy, congenital lung or heart
anomalies, patient with traumatic empyema. The
diagnostic criteria for empyema thoracis was
presence of pleural effusion on clinical and
radiological examination, and symptoms like
fever, cough, dyspnea, tachypnea, pleuritic chest
pain. All patients suspected of pleural effusion
clinically were subjected to chest X-ray and, if
required, ultrasonography and contrast enhanced
computer tomography (CECT) of the chest. All
patients were subject to pleural fluid aspiration;
ultra sound guided, if required. The fluid thus
obtained was subjected to gross examination,
cytology (total and differential cell count),
biochemistry (sugar and protein), gram/AFB stain
and bacterial culture. Hematological
investigations  (hemoglobin, total leukocyte
counts, differential counts and ESR), serum ADA
level, electrolytes were done in all subjects. The
outcome variables for the study were clinical
improvement in terms of fever, dyspnea
tachypnea, cough, post operative tube drainage,
radiological improvement in terms of x-ray chest
PA and lateral views was taken in first follow-
up,if lung was not fully expanded than x- ray were
taken consecutive follow-up i.e.pleural effusion,
pyopneumothorax, clear lung field, mediastinal
shift, overcrowding of ribs(subjective), scoliosis
and USG thorax was done in first follow up-
pleural thickening, pleural effusion,
pyopneumothorax. Different surgical procedure
was offered to empyema patients in this open
decortication, primary thoracostomy and VATS.
Duration of Intercostal Tube Drain (ICD)
Removal was assessed after Surgical Intervention
in all patients.?

Results

Twenty-three cases of empyema (0 to 17 years)
were recorded during the study period. Youngest
patient was 6 month and eldest was 13 year. Sex
distribution 15 (65.2%) were male and 8 (34.8%)
patients were female. Chest involvement 15 (65%)
patients had right sided disease and 7 (31%) had
left sided disease and 1 (4%) patient was found
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bilateral disease. All the patients (100%)
presented with fever and cough, Out of twenty
three 18 patients had Dyspnea, which was most of
them had even at rest and 19 patients had chest
pain more on stress or cough. 9 patients had
suffered from tachypnea and 1 patient had
abdominal pain. On investigation out of twenty
three patients, 7 (30.4%) patients had anemia. X-
ray chest and ultrasonography was done in all 23
patients. Pleural effusion was seen in all 23(100%)
patient, 8 patients presented with
Pyopneumothorax, 18 patients had mediastinal
shift and in 15 patients overcrowding of rib was
seen. Scoliosis and clear lung field was not seen in
any patients. In USG pleural effusion was seen in
23(100%) patients, and 7 patients presented with
Pyopneumothorax. Pus culture was sterile in
18/23(78.3%) cases, Staphylococcus was found in
4/23(17.4%) and pseudomonas in 1/23(4.3%)
case. Blood culture was sterile in 19/23(82.6%)
cases, Coagulase negative staphylococcus aureus
3/23 (13.0%), pseudomonas and citrobacteria both
were counted in 1/23 (4.2%) case. Serum ADA
was considered positive at the value above 40 IU,
Only 2 patients were raised ADA level. 19
patients had a history of prior antibiotic therapy
and out of 19 patient 8 had also history of
previous hospitalization.  Different  surgical
procedure were offered to empyema patients in
this  12(52%) patients  underwent  open
decortication, 9(39%) patients underwent primary
thoracostomy and 2(9%) underwent primary
VATS. 12 out of 21 patients showed continue ICD
drainage so they had treated with open
decortications. [Table — 1 and Table - 2]

Duration of Intercostal Tube Drain (ICD)
Removal was assessed after Surgical Intervention
in 23 patients. In patient underwent thoracostomy,
ICD was removed between 11-20 days in 6
patients, 21-30 days in 2 patients and in one case
it was removed between 0-10 days. The mean
duration of ICD drainage was 18 days for patient
underwent thoracostomy. ICD was removed
between 0-10 days in the two cases of primary
VATS. The mean duration of ICD drainage was

7.5 days for patient underwent primary VATS.
Out of the 12 cases of open decortications ICD
was removed between 0-10 days in 8 cases, 11-20
days in 4 cases. The mean duration of ICD
drainage was 9.6 days for patient underwent
Thoracotomy. [Table - 3]

Duration of postoperative hospital stay- shortest
duration <10 days was seen in 5, 2 and 1 cases of
open decortications, primary thoracostomy and
primary VATS respectively. Longest duration >20
days was seen in 3 patients with primary
thoracostomy and 1 patient with open
decortication. The mean duration of post operative
hospital stay was 18 days for patient underwent
thoracostomy, 10.5 days for patient underwent
primary VATS and 11 days for patient underwent
thoracotomy. Duration of total length of hospital
stay- shortest duration was seen in 1 patient with
thoracostomy (<14 days) and longest duration 45-
60 days was seen in 2 patient with open
decortication procedure. [Table - 4]

Postoperative fever of <5 days was seen in 4
patient of open decortications, 2 patients of
thoracostomy and one patient of primary VATS.
Postoperative fever of >8 days was present in 2
patients with primary thoracostomy. [Table - 5]
X-ray findings at Discharge- Overcrowding of ribs
was seen in 12/23 cases, mediastinal shift was
seen in 8 cases, and 4 patients had pleural
effusion. All of them improved radiologically. In
USG pleural thickening was seen in 7 patients and
pleural effusion was seen in 4 patients. [Table — 6
and Table — 7]
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Table 1: Age distribution

Age in Year Number of Age in Year Number of Age in Year Number of
Empyema Patient Empyema Empyema Patient
Patient

0-01 3(13%) 05-06 2(8.7%) 10-11 1 (4.3%)
01-02 2 (8.7%) 06-07 3 (17.4%) 11-12 1 (4.3%)
02-03 0 07-08 3 (13.0%) 12-13 1 (4.3%)
03-04 2 (8.7%) 08-09 2 (8.7%) 13-14 1 (4.3%)
04-05 1 (4.3%) 09-10 1 (4.3%) 14-17 0

TOTAL 8 TOTAL 11 TOTAL 4

Table 2: Sex distribution

No of Patient with Empyema

156590
8(35%)

Table 3: Duration of Intercostal Tube Drain (ICD) Removal after Surgical Intervention
Procedure Duration Of ICD Removal ( In Days)

Done
1(4.3) 6(26.1%) 2(8.6%) 18
2(8.6%) 0 0 7.5

8(34.8%) 4(17.4%) 0 9.58

Table 4: Duration of post operative hospital stay

Procedure Duration Of Post Operative Hospital Stay
Done (In Days)

2(8.6%) 1(4.3%) 3(13.0%) 3(13.0%) 18.1
1(4.3%) 1(4.3%) 0 0 105

Open 5(21.7%) 6(26.1%) 0 1(4.3%) 11.08
decortication

Table 5: Duration of post operative fever (In days)
Procedure Duration Of Postoperative Fever(In Days
2(8.6%) 5(21.7%) 2(8.6%) 6.7

1(4.3%) 1(4.3%) 0 45
4(17.4%) 8(34.8%) 0 4.9

Table 6: X-ray findings in empyema patients

X ray Findings preoperative At Follow up
Discharge

23(100%) 04(17.4%) 0 00 0

8(34.7%) 0 0 0 0

00 9(39.1%) 18(78.3%) 20(86.9%) 22(95.6%)

18(78.3%) 8(34.7%) 5(21.7%) 4(17.4%) 2(8.7%)

15(65.2%) 12(52.2%) 12(52.2%) 6(26.1%) 6(26.1%)
scoliosis 00 0 0 0 0
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Table 7: USG findings in empyema patients
USG Findings

Empyema Patient

pleural effusion 23 (100%)
7 (30.4%)
pleural thickening 0

Discussion

In the present study, children between 0 to 17
years of age were included, the youngest and
oldest being 6 months and 13 years of age
respectively, while the age incidence observed in
Poonam Mehta series (2017) was 1 month to 14
years of age.?*

The sex incidence between male and female in the
current study is 65.2% and 34.8%, while the
incidence observed in G.Cardillo series of 2009
was 58.4% and 41.5% respectively.®

The present study showed 65% of the patients
presenting with right sided pathology, 31%
presenting with left side pathology while 4% had
pathology in both side; as compared to the study
by R. Demirhan et al (2008), where 64% and 36%
showed pathologies in right and left sided
respectively.™

In the present study 100% of the patients
presented with fever and cough, 78.25 presented
with dyspnea, 82.6% with chest pain. 39.1% with
tachypnea and 4.3% presented with abdominal
pain. Likewise in the study by R. Demirhan et al
(2008) 87% and 79% of the patients presented
with fever and cough, 58% presented with
dyspnea, 46% presented with chest pain.®

Pleural fluid analysis in this study showed sterile
fluid in 78.3%, pseudomonas and staphylococcus
growth in 17.4% and 4.35 respectively. In the
study by Prabhaker Gupta, Mohd Aam Haseen
and Mohd Haneef Beg (2015), 13.82% showed
gram negative culture, Staphylococcus was
isolated in 13.1%, E.coli was isolated in 7.35,
Klebsiella and pseudomonas was isolated in 3.35
each.?

In present study duration Of Intercostal tube drain
(ICD) Removal was assessed after Surgical
Intervention in all. Among those who underwent
thoracostomy ICD was removed between 11-20

7 (30.4%)

In Preoperative At Discharge

Follow Up
4 (17.3%) 0 0 0
0 0 0
7(30.4%) 5(21.7%) 4(17.3%)

days in 6 patients, removed in 21-30 days in 2
patients and between 0-10 days in 1 patient.
Among those who underwent primary VATS
procedure ICD was removed between 0-10 days in
2 patients. Among the cases of open decortications
ICD was removed between 0-10 days in 8 patients
while it was removed between 11-20 days in 4
patients. In comparison, in the study by Breen DP,
Mallawathantri S, Fraticelli A, et al (2009), the
time to chest drain removal was found to be < 4
hours, 4 to 24 hours, 24 to 48 hours and > 48
hours in 53.2%, 23.4%, 9.7% and 13.7%
respectively.’

Duration of post operative hospital stay: In
thoracostomy procedure — 2 patients- <10days, 1
patient- 11-15 days, 3 patients-16-20 days, 3
patients->30 days. In primary VATS procedure- 1
patient- <10 days, 1 patient- 11-15 days and in
open decortications — 5 patients- <10 days, 6
patients- 11-15 days, 1 patient - >20 days; the
mean duration of hospital stay for thoracostomy,
VATS and Open decortication was found to be
18.1 days, 10.5 days and 11.08 days respectively.
While in the study by Breen DP, Mallawathantri
S, Fraticelli A, et al (2009), the median length of
stay for all patients was one day (interquartile
range, 1-4 days).” In the study conducted by Shah
SS, DiCristina CM, Bell LM et al (2008) where
ICD placement (n=71), VATS (n=50) and
thoracotomy (n=197) were done the mean
duration of hospital stay was 10 days (interquartile
range, 7-1days.)*’

Duration of post operative fever after surgical
procedure- In thoracostomy 2 patients suffered
from fever < 5 days, 5 patients- 5 to 8 days, 2
patients- >8 days. In VATS procedure 1 patient
suffered from fever <5 days, 1patient- 5 to 8 days
and in open decortications 4 patients- <5 days, 8
patients — 5 to 8 days. The mean duration of post
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operative fever in thoracostomy, VATS and Open
Decortication was 6.7 days, 4.5 days and 4.9 days
respectively. Cunniffe MG, Maguire D, McAnena
OJ et al (2000) reported a series of 10 consecutive
patients underwent VATS debridement of
fibropurulent empyema; Postoperative pyrexia
settled within 4.2 +/- 2.1 days. Intercostal chest
tubes were removed by 4.5 +/- 1.0 days. The mean
postoperative stay was 11 +/- 8.1 days.® Manasa
G, Swetha B, Yashoda H. T, Pramod S. (2017)
Conducted a study on the outcome of VATS in
children with empyema thoracis and the mean
duration for removal of chest tubes were 4.53 +
0.7 days and duration of hospital stay was 8.26 +
1.77 days.”®

Conclusion and Recommendation

In this study Association was seen between the
duration of disease, age and nutritional status
(BMI and Preoperative Albumin level) of
empyema patient with clinical and radiological
outcome of empyema thoracis and | found
statically significant association between pleural
thickening with BMI and preoperative albumin
level in postoperative period and 2 week follow
up. | recommended detailed focused study to
verify and validate my observation.
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