
359Copyright © All rights are reserved by Patankar Jahoorahmad Z.

Progressing Aspects in Pediatrics 
and Neonatology

Research ArticleISSN: 2637-4722

Empyema Thoracis in Children – Tailored Surgical 
Therapy for Late Referrals: A Single Unit Experience – 

Study in Suburban Mumbai
Patankar Jahoorahmad Z1*, Susan Fernandes2, Allan Pereira3, Ankit Desai4, Shiva Prasad Hirugade5, Dattatray B. 
Bhusare6, Hemant Lahoti7 and Manjusha Sailukar8

*1Consultant Pediatrician & Newborn Surgeon, Pediatric Urology and Laparoscopy, The Children’s Hospital Mumbai, India

2Consultant Paediatrician & Neonatologist (Fellowship in Neonatal Intensive care), The Children’s Hospital Mumbai, India

3Consultant Paediatrician, The Children’s Hospital Mumbai, India

4Senior Paediatric Anaesthesist, Children’s Anaesthesia Services, Mumbai, India

5Consultant Paediatric Surgeon & Associate Professor, R.C.S.M. Government Medical College, Kolhapur, India

6Consultant Paediatric Surgeon & Professor. Dept of Surgery, Head of Paediatric Surgery & Head of Dept of Emergency Medicine, MGM 
Institute of Health Sciences, Mumbai, India

7Consultant Paediatric Surgeon & Associate Professor, Department of Paediatric Surgery, D. Y. Patil Hospital, Mumbai, India

8Consultant Paediatric Surgeon & Associate Professor, Department of Surgery, KJ Somaiya Medical College Hospital & Research Centre, 
Mumbai, India

*Corresponding author: Patankar Jahoorahmad Z, Consultant Pediatrician & Newborn Surgeon, Pediatric Urology and Laparoscopy, 
The Children’s Hospital Mumbai, India

Received:  December 21, 2022                                                                                                Published:  January 05, 2023

DOI: 10.32474/PAPN.2023.04.000177

Abstract
Overview:

a)	 Empyema	 Thoracic	 (ET)	 is	 a	 frequently	 encountered	 clinical	 problem	 and	 is	 responsible	 for	 significant	 morbidity	 and	
mortality	worldwide	[1].	Diagnosis	may	be	difficult;	delay	in	treatment	contributes	to	morbidity,	complications,	and	mortality	[2].

b) The ideal management strategy for ET has not been elucidated due to a paucity of properly conducted randomized controlled 
trails.

Objectives: Despite the reported value of institution of early drainage for ET, many children continue to be “referred late” in the 
disease process – STAGE II or III3 and beyond one to three weeks after diagnosis of ET. The author wishes to determine the optimal 
management for this group of children.

Methods: Over	a	three-year	period	–	A	total	of	142	children	with	ET	were	referred	to	a	single	Paediatric	surgeon	(first	author).	Sixty	
(42%) were diagnosed as late-presenting ET (STAGE II or III) and were referred late - one to three weeks after diagnosis of ET had 
been established. Patients were grouped as follows:

Group 1: Managed with Intercostal Drainage (ICD) alone (n=82).

Group 2: Managed by Video-assisted Thoracoscopic Surgery (VATS) alone (n=30).

Group 3: VATS converted to Open Decortication (n=14).

Group 4: Early Thoracotomy & Decortication (n=16).
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Figure 1: Distribution of the Operation Done by Primary ICD.

Figure 2: Distribution of Various Variables amongst Patients.

Results: 82 (58%) were early referrals (within one week of diagnosis of ET) and could be successfully managed with ICD alone 
(Group 1). 60 (42%) of late-presenting ET required some form of surgical intervention (Groups 2, 3 & 4). Primary ICD could be 
avoided	in	half	of	VATS	i.e.,	Group	2	as	compared	to	Groups	3	&	4	(Figure	1).	There	were	no	significant	differences	with	respect	to	
age,	gender,	pleural	cultures,	or	fluid	analysis	amongst	any	of	the	groups.	Figure	2	gives	the	distribution	of	various	variables	amongst	
patients. Treatment using ICD alone (Group 1) although successful in 58% of patients was associated with prolonged length of stay 
(LOS)	when	compared	to	Early	Thoracotomy	&	Decortication	(Group	4;	14	days	vs	13.42	days).	For	Groups	2	and	4	rapid	clinical	
improvement and early discharge (9.13 to 13.42 days) was seen after surgery. For all surgery groups, VATS alone i.e., Group 2 (n=30) 
had a longer post-operative febrile period (4.5 vs 2.5 days), but a shorter total LOS (9.13 vs 13.42 days) when compared with Early 
Thoracotomy & Decortication i.e., Group 4 (n=16). Group 3 patients VATS Converted to Open Decortication (n=14) were noted to 
have the longest hospital stay (15.27 days). There was no mortality in our series.

Conclusion: Drainage of ET will be required at some stage, and an early surgical consultation is desirable in a child with an ET.
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Overview
a) Empyema Thoracic (ET) is a frequently encountered 
clinical	 problem	 and	 is	 responsible	 for	 significant	 morbidity	
and	mortality	worldwide	[1].	Diagnosis	may	be	difficult;	delay	
in treatment contributes to morbidity, complications, and 
mortality [2].

b) The ideal management strategy for ET has not been 
elucidated due to a paucity of properly conducted randomized 
controlled trails.

Objectives
Despite the reported value of institution of early drainage for ET, 

many children continue to be “referred late” in the disease process 
– STAGE II or III [3] and beyond one to three weeks after diagnosis 
of ET. The author wishes to determine the optimal management for 
this group of children.

Methods
Over a three-year period – A total of 142 children with ET were 

referred	to	a	single	Paediatric	surgeon	(first	author).	Sixty	(42%)	
were diagnosed as late-presenting ET (STAGE II or III) and were 
referred late - one to three weeks after diagnosis of ET had been 
established. Patients were grouped as follows:

Group 1: Managed with Intercostal Drainage (ICD) alone 
(n=82).

Group 2: Managed by Video-assisted Thoracoscopic Surgery 
(VATS) alone (n=30).

Group 3: VATS converted to Open Decortication (n=14).

Group 4: Early Thoracotomy & Decortication (n=16).

Results
82 (58%) were early referrals (within one week of diagnosis 

of ET) and could be successfully managed with ICD alone (Group 
1). 60 (42%) of late-presenting ET required some form of surgical 
intervention (Groups 2, 3 & 4). Primary ICD could be avoided in 
half of VATS i.e., Group 2 as compared to Groups 3 & 4 (Figure 1). 
There	were	no	significant	differences	with	respect	to	age,	gender,	
pleural	cultures	or	fluid	analysis	amongst	any	of	the	groups.	Figure	
2 gives the distribution of various variables amongst patients. 
Treatment using ICD alone (Group 1) although successful in 58% of 
patients was associated with prolonged length of stay (LOS) when 
compared	to	Early	Thoracotomy	&	Decortication	(Group	4;	14	days	
vs 13.42 days). For Groups 2 and 4 rapid clinical improvement and 
early discharge (9.13 to 13.42 days) was seen after surgery. For all 
surgery groups, VATS alone i.e., Group 2 (n=30) had a longer post-
operative febrile period (4.5 vs 2.5 days), but a shorter total LOS 
(9.13 vs 13.42 days) when compared with Early Thoracotomy & 
Decortication i.e., Group 4 (n=16). Group 3 patients VATS Converted 
to Open Decortication (n=14) were noted to have the longest 
hospital stay (15.27 days). There was no mortality in our series.

Discussion
Empyema,	an	accumulation	of	infected	fluid	within	the	thoracic	

cavity, is commonly secondary to post-infectious pneumonia. It 
can also occur after thoracic operations, trauma, or esophageal 
leaks. The American Thoracic Society has described 3 stages of 
empyema,	namely	exudative,	fibrinopurulent	and	organized,	more	
or less based on the characteristics of the contents of the pleural 
cavity.	 Apart	 from	 the	 fluid,	 organized	 fibrinous	 deposits	 appear	
early	in	the	disease	preventing	complete	drainage	of	fluid	as	well	
as	 penetration	 of	 antibiotics.	 An	 inflammatory	 peel	 of	 variable	
thickness	 soon	 forms	 preventing	 complete	 lung	 expansion.	 This	
leads to a variable clinical course creating a lot of confusion about 
the	exact	method	of	management.	The	disease	becomes	chronic	and	
delayed late referrals to the surgeons by the community physicians 
is	common	world	over.	We	have	also	observed	like	others,	a	definite	
discrepancy in the treatment modality advocated by non-surgical 
and surgical specialists [4]. Surgeons themselves are reluctant to 
operate	partly	due	to	inexperience	and	because	of	the	fear	of	“post-
operative morbidity” mentioned in Paediatric literature. However, it 
is a condition which if approached by the correct surgical technique 
gives	excellent	results	with	minimal	morbidity.

Clinical Presentation of Late Referrals
Often, there is a history of multiple chest tube insertions. After 

an initial period of response, the drainage has usually ceased with no 
commensurate improvement in the clinical condition of the patient 
[5]. Referral is usually with multiple chest radiographs, hemograms 
and culture reports but the most important investigation is a recent 
contrast enhanced computed tomographic (CECT) scan of the chest. 
This (CECT) and the clinical status of the child are the cornerstones 
for reaching the correct decision on surgical management. A chest 
radiograph provides only two-dimensional information. It may only 
show	opacity	occupying	a	certain	area	of	the	hemithorax,	which	may	
be secondary to consolidated parenchyma, pleural peel, or a lung 
abscess.	On	the	other	hand,	the	ability	of	CECT	to	show	the	thorax	
in various sections and planes helps to reveal precise information 
about	 the	 location,	 density,	 and	 volume	 of	 the	 fluid	 along	 with	
the thickness of the pleural peel and the status of the underlying 
lung with its degree of entrapment. Loculations may be single or 
multiple, may contain pus, air, or both. Sometimes, the loculated 
pus	can	occupy	 the	entire	hemithorax	and	masquerade	as	a	 lung	
cyst. Patients may present with bilateral empyema. Lung necrosis 
may be associated in any of the scenarios. It may be secondary to 
incorrect placement of the chest tube. More often it is due to the 
severity of the disease process and may involve a part of a lobe, the 
entire lobe or rarely the entire lung.

Management of Late Referrals
The management of thoracic empyema in children continues to 

evoke	controversies	from	the	past	five	decades.	Treatment	options	
include antibiotics alone or in combination with thoracentesis, [6] 
tube	 thoracostomy	 (chest	 drain),	 intrapleural	 fibrinolytics,	 [7,8]	
thoracoscopy, [9-12] and open decortication [13-18]. Reported 
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series illustrate the striking variability in therapeutic approach in 
different centres but provide little evidence in establishing the ideal 
treatment especially in late referrals. In the absence of good clinical 
evidence, the choice among these options tends to be dictated 
by	 institutional	 traditions,	 personal	 experiences,	 and	 biases.	
Open	 decortication	 is	 an	 invasive	 procedure,	 leaving	 significant	
postoperative pain and a thoracotomy scar. Thoracoscopic 
decortication is less invasive but leaves multiple smaller scars and 
requires prolonged general anesthesia. There are essentially two 
arguments	for	carrying	out	these	procedures.	The	first	is	that	the	
organized	 fibrinous	 deposits	which	 appear	 early	 in	 an	 empyema	
impede drainage from and antibiotic penetration into the pleural 
space, and therefore prevent the infection from resolving, hence 
delaying	 discharge.	 The	 second	 is	 that	 the	 inflammatory	 “peel”	
prevents	the	lung	from	re-expanding	properly	and	causes	long	term	
restriction.

Goals of Surgery in Late Referrals
(1) Thorough pleural debridement (2) release of encased lung 

parenchyma by carefully removing the thick plural peel from the 
entire	 lung	 surface	 and	 making	 the	 lung	 expand	 (3)	 meticulous	
closure	 of	 all	 major	 air	 leaks	 and	 (4)	 excision	 of	 necrotic	 lung	
tissue, which may be required in nonresponsive necrotizing 
pneumonias, fungal pneumonias, and parenchymal abscesses. Only 
standard open thoracotomy can attain all the above described 4 
surgical goals in comparison to thoracoscopic procedures and the 
mini thoracotomy described by Raffensperger. In addition, lung 
expansion	can	be	easily	assessed	prior	to	closure.

Conclusion
Empyema	 thoracis	 can	 produce	 significant	 morbidity	 in	

children if inadequately treated. Correct evaluation of the stage of 
the disease, the clinical condition of the child and proper assessment 
of the response to conservative treatment is crucial in deciding the 
mode of further surgical intervention. This ranges from intercostal 
chest tube drainage and video-assisted thoracoscopic surgery to 
open decortication. Surgical decortication becomes mandatory 
in	 late	 referrals;	 it	 gives	 very	 gratifying	 results	 ameliorating	 the	
disease rapidly and is well tolerated by young patients. Drainage of 
ET will be required at some stage, and an early surgical consultation 
is desirable in a child with an ET.
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