CHAPTER 43

CHILDHOOD AND ADULT
EMPYEMA THORACIS

INTRODUCTION

Empyema has been known since the time of
Hippocrates and requires drainage for the treat-
ment [1]. In 1876, Hewitt performed the first
empyema drainage with a drain and closed wa-
ter drainage system [2]. Eastlander and Shede
applied the first thoracoplasty, while Kuster and
Fowler applied decortication in empyema [1,2].

Empyema is an inflammation of the pleural
space and a thick, sticky fluid collects in the pleu-
ral space. When it is not treated, it causes 10%
mortality [3]. Surgery and medical treatment
are used together in the treatment. The aim is to
eliminate the infection and to provide adequate
expansion of the lung.

ETIOLOGY

Lobar pneumonia, lung abscess, bronchiec-
tasis, previous thorax, cardiac and esophageal
surgery, septic pulmonary embolism, trauma,
mediastinitis, abdominal infections, spontane-
ous pneumothorax, recurrent thoracentesis, ma-
lignancy, diabetes mellitus, immunosuppression
therapy, long-term steroid therapy, neurological
diseases, aspiration, esophageal perforation and
sepsis are the causes of empyema [4,5]. In addi-
tion to these, congenital lung diseases are among
the causes in pediatric patients [6]. The most
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common cause of empyema is complication of
parapneumonic effusions. Parapneumonic effu-
sion develops in 40-50% of patients with bacterial
pneumonia and 10-15% of them become compli-
cated and a small portion of them, 5%, turns into
empyema. Gram positive aerobic bacteria are the
most common causes of empyema. Gram nega-
tive bacteria are observed in those with hospital
origin [1,7]. Although the frequency of bacterial
pneumonia is decreasing, its complications, para-
pneumonic effusion and empyema, increase in
children [1]. It develops due to inadequate treat-
ment of pneumonia, especially in children.

PATHOPHYSIOLOGY

In the pleura, due to the disruption of the per-
meability of the cells with the mesothelium, the
protein rich exudate character begins to accumu-
late. Fluid is removed by pleural lymphatics with
increased capillary permeability. However, fluid
accumulation is seen due to insufficient lymphatic
drainage over time. Empyema develops whereas
the infection of this fluid with microorganisms [8].

Three clinical stages are seen in empyema.
These are the exudative stage, fibrinopurulent
stage, and organizational stage.

1- Exudative Stage: It is the first 48-72 hour pe-
riod. The number of cells in the pleural fluid
is low, LDH is low, glucose level is normal,
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With minithoracotomy, fibrous septations are
broken down in debridement and the thoracic
cavity is ensured to be one piece. Fibrinous and
pyogenic material is evacuated from the thoracic
cavity. The goal is to ensure adequate lung expan-
sion [10,11].

VATS (Video-assisted thoracoscopic surgery)
is a reliable method in the treatment of compli-
cated parapneumonic empyema. The purulent
fluid is aspirated, the loculations are separated,
the fluid is aspirated, the fibrinous pleura is de-
brided, and the lung is expanded. It is recom-
mended to see a thoracic computed tomography
before surgery. The fibrin tissue covering the
lung is removed utmost. This can be done from a
single port and the existing port location can be
used to place a thoracic drain [19]. Luh et al. have
achieved 86% success in decortication with VATS
[20]. VATS has technical advantages over thora-
cotomy. It shortens the duration of hospital stay
with the advantages of less pain, less blood loss,
and less thoracic drain stay [19,20]. VATS should
be the firstly preffered in the surgical treatment

step (Figure3).
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Figure 3: VATS decortication - Pleural adhesions

Decortication with thoracotomy is the treat-
ment option in cases where VATS decortica-
tion fails and the disease continues. Although
6 months have passed, pleural thickening con-
tinues and decortication is required if there is a
limitation in pulmonary functions. Decortication

is not recommended before three weeks have
passed. Thus, bleeding and air leaks appear as
serious complications in decortication of organ-
ized empyema. [21]. In decortication, fibrous tis-
sues are removed from the parietal and visceral
pleura in the trapped lung. The lung is released
and expanded. Thus, respiratory functions are
improved.

Chronic empyema can be followed up and
treated with open drainage in patients with poor
general condition that cannot be decorticated.
Open drainage is not recommended in children,
as it causes skeletal deformities in the late period
[22]. At present times, VAC (vaccum asisted clo-
sure) dressing is used instead of open drainage.

If the lung condition is appalling and not ex-
panded, the chest wall is collapsed to prevent
re-infection of the intrapleural space. Remarka-
bly, thoracoplasty can be applied. Another reason
for performing thoracoplasty is to close the bron-
chopleural fistula, which has occurred as a com-
plication of empyema, with vascularized living
tissue [23] .

Empyema is substantial cause of morbidity
and mortality. Restrictive pulmonary disease can
be observed as a result of inadequate treatment
of empyema. Therefore, respiratory failure may
occur. According to the stage of empyema, appro-
priate treatment options should be applied at the
appropriate time. VATS is an effective option that
can be applied safely among surgical methods. It
is also significant to give adequate time to the ap-
propriate antibiotic in the treatment of empyema.

REFERENCES

1. Gunaydin M. Current management of empyema tho-
racic in children. Trkiye Klinikleri-] Pediatr Surg-Spe-
cial Topics 2015;5(2):24-32.

2. Puligandla PS, Labarge JM.Infection and disorders of
the lungs, pleura and mediastinum Ch:66 pp:855-880.
In:Coran AG, Adzick NS, Krummel TM (editors) Pedi-
atric Surgery 7th 2012 Elsevier Saunders.

3. Vaziri M, Abed O. Management of thoracic empyema:
review of 112 cases. Acta Med Iran 2012;50(3):203-207.

4. Heffner JE, Mcdonald J, Barbieri C, Klein J. Manage-
ment of parapneumonic effusions. An analysis physi-
cian practice paterns. Arch Surg 1995;130(4):433-438.



Childhood and Adult Empyema Thoracis 473

10.

11.

12.

13.

13.

14.

15.

16.

17.

18.

Didilescu C, Ibrahim E, Iordan CM. Management
of parapneumonic pleural effusion. Pneumologia
2001;50(3):196-198.

Givan DC, Eigen H. Common pleural effusions in chil-
deren. Clin Chest Med 1998;19:363-371.

Hussain FM, Boyle-Vavra S, Bethel CD, Daum RS. Cur-
rent trends in community-acquired methicilin-resistant
staphlococcus aureus at a tertiary care pediatric facility.
Pediatr Infect Dis ] 2000;19:1163-1166.

McCauley L, Dean N. Pneumonia and empyema: caus-
al, casual or unknown. J Thorac Dis. 2015;7(6):992-998.
Colice GL, Curtis A, Deslauriers J, Heffner J et al. Med-
ical and surgical treatment of parapneumonic effusions:
an evidence based guideline. Chest 2000;118(4):1158-
71

Gonzales M, Perentes JY, Kruegen T, Ris HD. Pleural
empyema and bronchopleural fistula. Ch:14 pp:213-
232. In:Kuzdzal J. ESTS Textbook of Thoracic Surgery
2014 Medycna Praktyczna.

Davies HE, Davies R], Davies CW.BTS Pleural Disease
Guideline Group. Management of pleural infection in
adults: British Thoracic Society Pleural Disease Guide-
line 2010. Thorax. 2010;65(Suppl 2):41-53.

Shen KR, Bribriesco A, Crabtree T, Denlinger C, et al..
The American Association for Thoracic Surgery con-
sensus guidelines for the management of empyema. J
Thorac Cardiovasc Surg. 2017;153(6):129-146.
Eibenberger KL, Dock WI, Ammann ME, Dorfnner M
et al. Quantification of pleural effusions: sonography
versus radiography. Radiology 1994;191:681-684.
Moffett BK, Panchabhai TS, Anaya E, Nakamatsu R, et
al. Computed tomography measurements of parapneu-
monic effusion indicative of thoracentesis. Eur Respir
J. 2011;38(6):1406-1411.

Bryant RE, Salmon CJ. Pleural empyema. Clin Infect
Dis 1996;22(5):747-762

Menzies SM, Rahman NM, Wrightson JM, Davies HE,
et al. Blood culture bottle culture of pleural fluid in
pleural infection. Thorax. 2011;66(8):658-662.

Light RW. A new classification of parapneumonic effu-
sions and empyema. Chest 1995;108(2):299-301.

Porcel JM. Minimally invasive treatment of complicated
parapneumonic effusions and empyemas in adults. Clin
Respir J. 2018 Apr;12(4):1361-1366.

Tokuda Y, Matsushima D, Stein GH, Miyagi S. In-
trapleural fibrinolyticagents for empyema and compli-
cated parapneumonic effusions: a metaanalysis. Chest
2006;129(3):783-790.

19.

20.

21.

22.

23.

Waurning PN, Wittmer V, Pridun NS, Hollaus PH. Vid-
eo assisted thoracic surgery for pleural empyema . Ann
Thorac Surg 2006;81(1):309-313.

Luh SP, Chou MC, Wang LS, Chen JY, Tsai Tp. Vid-
eo-assisted thoracocscopic surgery in the treatment of
complicated parapneumonic effusions or empyemas:
Outcome of 234 patients. Chest 2005;127(4):1427-1432.
Towe C.W, Carr S.R, Donahue J.M, Kim S, et al. Mor-
bidity and 30 day mortality after decortication for
parapneumonic empyema nd pleural effusion among
patients in the Society of Thoracic Surgeons” Gneral
Thoracic Surgery Database. Journal of Thoracic and
Cardiovascular Surgery 2019;157(3):1288-1297.
Deslauriers ], Jacques LE, Gregorie J. Role of Eloesser
flap and thoracoplasty in the third millenium. Chest
Surg Clin N Am 2002;12(3):605-623.

Krassas A, Grima R, Bagan P, Badia A, et al. Current in-
dications and results for thoracoplasty and intrathoracic
muscle trasnposition. European Journal of Cardio-Tho-
racic Surgery 201;37(5):1215-1220



