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Abstract

Background: Parapneumonic pleural effusion is a relatively common entity and continues
to be a major cause of morbidity in children. However, managing this disease is still a matter of
controversy between surgical and non-surgical options. With the advancement of mini-invasive
surgery, video-assisted thoracoscopic surgery (VATS) has become a mainstay in the treatment of
parapneumonic effusion in children. This study aimed to evaluate the clinical characteristics and
pathological features of parapneumonic pleural effusion in children and to explore the feasibility
and safety of the thoracoscopic approach in the pediatric population.

Keywords: Parapneumonic pleural effusion;
Empyema; Thoracoscopy; Children

Abbreviations: VATS: Video-Assisted
Thoracoscopic Surgery; US: Ultrasound; CT:
Computed Tomography

Methods: The clinical data of all patients who underwent VATS for parapneumonic effusion W) Check for updates
between 2007 and 2021 were analyzed retrospectively. Factors that were documented included
demographic criteria, clinical manifestations, preoperative examinations, therapeutic procedures,
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intraoperative findings, postoperative complications, and outcomes.

Results: Totally, 35 patients with a mean age of 5.14 + 3.9 years were operated on
thoracoscopically. The mean duration of evolution before VATS was 9 days + 4. All children
were hospitalized in a Pediatric Continuing Care Unit. Antibiotic therapy was administrated in
combination in all cases. Corticosteroid therapy was used in 2 patients. Thoracentesis was
performed in 6 patients. Thoracostomy tube drainage was placed before surgery in 11 patients.
The average duration of drainage before VATS was 6 days + 4. VATS decortication and/or
debridement was indicated as second-line in 23 patients. The average duration of the surgery
was 51 minutes (20 min - 115 min). There is no conversion to open surgery and no intraoperative
procedure-dependent complication. 4 children have early complications after the VATS and one
patient had a late postoperative complication. There were no deaths during the hospital stay or
follow-up.

Conclusion: In skilled hands, VATS is safe, feasible, and effective in the management of
parapneumonic pleural effusion in children with excellent outcomes.

resulting in empyema, which is defined as the presence of
grossly purulent fluid in the pleural cavity [5]. It is associated
with significant morbidity, including prolonged hospitalization
and frequent, and sometimes repeated, invasive acts [5-7].
Treatment is still a matter of controversy between surgical and
non-surgical options [2,3,6,8]. Therapeutic options include
antibiotics, thoracentesis, thoracostomy tube drainage,

Introduction

Parapneumonic effusion is defined as pleural effusion
associated with lung infection [1-4]. These effusions result
from the spread of inflammation and infection to the
pleura. The pleura becomes inflamed early in the course of

parapneumonic effusion, and subsequent leakage of proteins,
fluid, and leukocytes into the pleural space forms the effusion.
The pleural effusion is usually sterile and has a low leukocyte
count when it forms. Bacteria infiltrate the fluid over time,

https://doi.org/10.29328/journal.jprr.1001041

fibrinolysis, video-assisted thoracoscopic surgery (VATS), and
thoracotomy [2].

With the advancement of mini-invasive surgery, VATS has

www.pulmonolrespirjournal.com m


https://crossmark.crossref.org/dialog/?doi=10.29328/journal.jprr.1001041&domain=pdf&date_stamp=2022-12-23

The thoracoscopic approach in the management of parapneumonic pleural effusion in children

become a mainstay in the treatment of parapneumonic effusion
in children, shortening hospitalization and decreasing the need
for more invasive surgery. The timing of the thoracoscopy is
critical [9]. However, few studies have evaluated the safety and
feasibility of the thoracoscopic approach in the management
of parapneumonic pleural effusion in children [2].

We aimed to present our experiences with parapneumonic
effusion managementin children and to evaluate the feasibility,
safety and radicality of the thoracoscopic approach.

Patients and methods

We conducted a retrospective study of the charts of all
patients who underwent VATS for parapneumonic effusion
between 2007 and 2021. Patients with the obvious non-
infectious cause or insufficient data in the hospital chart or
lost during follow-up were excluded from the analysis. Ethical
consent was obtained from the local board.

Any patient between the ages of 0 and 15 with evidence of
community-acquired bacterial pneumonia and an associated
parapneumonic effusion was eligible to enroll in the study.

Qualification for thoracoscopicintervention was performed
in the pediatric-surgical team based on the history, clinical
symptoms, and imaging tests according to the established
pattern.

The technique of the procedure: The thoracoscopy
procedure was performed under general anesthesia with
endotracheal intubation with a single lumen endotracheal
tube. The patient was placed in a lateral decubitus position
with pronounced intercostal space (Figure 1).

The place of insertion of the first 5 mm or 10 mm optical
trocar was at the point of intersection of the middle axillary
line and the fifth or sixth intercostal space. The 5 mm working
trocars (one or two) were located under visual control and
depending on the anatomical conditions prevailing in the
inflamed pleural cavity.

In all patients, the bacteriological examination was
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Figure 1: Patient position, crew and equipment.
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collected, pleural biopsies were performed and then we
performed pneumolysis or pleurolysis, a toilet of the pleural
cavity with physiological serum, and finally double drainage
of the pleural cavity (the first drain in the posterior and upper
direction and the second drain in the basal direction).

We recorded the data of demographic characteristics,
clinical manifestations, details of preoperative examination,
the therapeutic procedure performed, intraoperative findings,
short-term and midterm complications, and outcomes. The
follow-up period ranged from 6 months to 9 years.

All data were processed using descriptive statistical
procedures for calculating means, and
percentages.

frequencies,

Results

General clinical data

Atotal of 35 patients (15 boys and 20 girls, sex-ratio = 0.75)
were identified with parapneumonic effusions and treated by
VATS, between 2007 and 2021 at the department of pediatric
surgery at Hedi Chaker Hospital. The patient’s age ranged from
6 months to 14 years (mean 5.14 * 3.9 years). Among them,
54.3% of VATSs were made in winter (28.6% in February). A
history of infectious pneumonitis was found in 40% of cases.
The mean duration of evolution before VATS was 9 days * 4
(4 to 21 days). All children had a fever, and 14 of them (40% of
the cases) persisted for more than a week. Respiratory signs
were found in 40% of the cases. At physical examination, all
children exhibited abolition of vesicular murmuring on the
effusion side and alteration of the general condition in 71.5%
of the cases.

Preoperative complementary investigation

The results of blood investigations showed a persistent
inflammatory biological syndrome in all patients. All children
had chest radiographs performed and all were abnormal: 22
children (62.9%) had right-sided involvement (Figure 2).

Chest ultrasound (US) was performed in all children and

Figure 2: Chest X-ray showing right pleural effusion.
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showed a hemi-circumferential effusion in 3 cases (8.7%),
thickness between 2 cm and 5 cm in 17 cases (48.6%), and
signs of gravity: pneumothoraxin 5 cases (14.3%), mediastinal
deviation in 6 cases (17.1%), pleural partitioning in 30 cases
(85.7%) and pleural abscesses in 2 cases (5.8%). (Figure 3).

Computed tomography (CT) was performed in 22 patients
(62.9%). The results of CT exploration are summarized in
Table 1.

Initial therapeutic treatment before VATS

All children were hospitalized in a Pediatric Continuing
Care Unit, Oxygen therapy was performed in 30 cases (85.7%)
and only 2 patients (5.8%) had respiratory assistance.
Antibiotic therapy was administrated in combination (mean
duration = 6 days * 3.4) in all patients. Corticosteroid therapy
was used in 2 patients (5.8%). Thoracentesis was performed
in 6 patients (17.1%). Thoracostomy tube drainage was
placed before surgery in 11 patients (31.4%) with six positive
cultures (4 streptococcus Pneumoniae, 1 staphylococcus
aureus, and 1 streptococcus constellatus). The average
duration of drainage before VATS was 6 days * 4. All the
children had respiratory physiotherapy but no children
received intrapleural fibrinolysis before VATS.

VATS

Ofthe 35 patients, VATS decortication and/or debridement
was indicated as second-line in 23 patients (65.7%).
Indications were summarized in Table 2.

Figure 3: Chest ultrasound showing the volume of effusion.

Table 1: Results of CT exploration.

Results of CT explo| Number of patients (%)

Hemi-circumferential pleural effusion 6 (27.3%)
Bilateral pleural effusion 2 (9.1%)
Thickness >3 cm 10 (45.5%)
Signs of severity
- Pneumothorax 6 (2.3%)
- Mediastinal deviation 15 (68.2%)
- Partitioning 5(22.7%)
- Abscess Pleural 4 (18.2%)
- Areas of pulmonary parenchyma necrosis 3 (13.6%)
- Atelectasis 1(4.5%)
- Ventilation Disorder 5(22.7%)
- Hepatization of pulmonary parenchyma 2 (9.1%)
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Table 2: Indications for video-assisted thoracoscopic surgery.

Indications for VATS N (%)
The worsening of clinical stgtus with an increase in oxygen 25 (71.5%)
requirements
The failure of medical treatment 23 (65.7%)
The appearance of signs of radiological gravity: Volume of effusion,
Pneumothorax Mediastinal deviation, Partitioning, Parenchymal 31 (88.6%)
necrosis
‘Table 3: Distribution of patients depending on intraoperative finding. ‘
Intraopérative finding Number of cases %
Abces 2 5.7
Pleural empyema 1 2.9
Fibro-purulent 1 2.9
Necrosis 2 5.7
Pachypleuritis 1 29
Pyothorax 1 2.9
Sero-fibrinous 27 771
Total 35 100%

Intraoperative findings

Intraoperatively, the severity of the empyema, the
accumulation of fibrinous aggregates forming the pleural
empyema, and the coexistence of pulmonary abscesses,
parenchymal necrosis, or pyothorax, were assessed (Table 3).

Outcomes

The average duration of the surgery was 51 minutes
(20 min - 115 min). There is no conversion to open surgery
and no intraoperative procedure-dependent complication.
Extubation was performed immediately after surgery for
24 patients (68.6%) with an average duration of intubation
of one day * 2.5. Respiratory improvement was in less than
two days in 25 patients (71.4%) with an average duration of
2.4 days * 2.4. The mean duration of the febrile state was 1.8
days * 1.2. A biological improvement was at least on the third
day after thoracoscopy in 27 patients (77.1%). Radiological
improvement was observed in 24 cases (68.6%) with an
average duration of 3.6 * 4.3 days.

Otherwise, antibiotic therapy was given with an average
duration of 10 days * 4.2 (4-21 days). Corticosteroid therapy
was administrated to 14 patients (40%) with an average
duration of 24.5 days * 18.8. Fibrinolysis was used in 8.6% of
cases. The mean time of drainage of the pleural cavity after the
procedure was 4.2 days * 4.6 for the first drain and 5.6 days +
4.4 for the second one. The mean length of hospital stay after
the thoracoscopic procedure was 12 days + 7.8 and there is no
recurrence.

4 children have early complications after the VATS,
namely, laryngotracheal injury (N = 1), pneumothorax (N = 1),
pneumomediastinum associated with pneumothorax (N = 1),
and hemothorax (N = 1). One patient had a late postoperative
complication: he presented a pneumothorax two weeks after
the removal of the two chest drains. There were no deaths
during the hospital stay or follow-up.
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Discussion

Parapneumonic pleural effusion is the most frequent
complication of bacterial pneumonia in childhood. In
some series, up to 30% - 40% of pneumonia requiring
hospitalization are complicated by pleural effusion, and
0.6% - 2% progress to empyema [10]. Empyema evolves in
three stages: stage 1 is the “exudative” phase with thin and
free-flowing, purulent fluid; stage 2 is the “fibrinopurulent”
stage with a thickening of the pleural exudate and formation
of loculations; stage 3 is the “organized ” stage with fibrosis
and scar formation. The incidence of parapneumonic effusion
in the pediatric population is increasing worldwide [11].
The reasons for this significant increase are unknown, but
possibilities include the increase in bacterial resistance,
climatic changes, the introduction of the pneumococcal
vaccine, and the prescription of antibiotics from primary care
[12].

In our series, we observed a median age of 5.14 years and
a slightly higher incidence in females, results similar to those
described in the literature [2,13]. This study found that 54.3%
of cases were admitted during the winter. This result was
consistent with previous reports [14].

As in our series, physical examination, radiography, and
thoracic ultrasound were used to establish the diagnosis
in other studies. Imaging is crucial in pleural space disease
diagnosis and treatment. Chest x-rays, US, and CT scans
are the most commonly used methods of exploration.
Conventional radiography has a place in diagnostic time and
disease monitoring, but its impact on severity assessment is
declining [14]. The pulmonary US allows for the emergent
diagnosis of pneumothorax (without waiting for a chest
x-ray) with a sensitivity greater than 95% versus less than
60% for a chest x-ray and a negative predictive value of
100% [15]. Because of its lower cost, greater availability,
portability, discretionary use of sedation, and lack of ionizing
radiation, the US has advocated for confirming the presence
of an effusion. Some studies have based the treatment of
parapneumonic effusions on whether or not adhesions were
detected using the US [16]. In our study, pleuro-pulmonary
ultrasound was used to look for signs of the severity of pleuro-
pneumonitis. According to Berlioz M and al [17], a CT scan is
only used to confirm a surgical indication and to assess the
condition of the underlying pulmonary parenchyma before
surgery. Some authors recommend it away from pleurisy to
assess the parenchymal and pleural sequelae [18,19]. In our
series, a CT scan was used in 62.9% of the cases; it has been
recommended in cases of slow evolution, puncture, drainage
failure, or before surgical indication.

Historically, the treatment of parapneumonic effusions
was primarily nonoperative (antibiotics and thoracentesis or
chest tube drainage). Although antibiotics and thoracostomy
tube drainage may be adequate therapy for early (stage 1)
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parapneumonic effusions, the presence of loculations and
fibrinous adhesions frequently limits this therapy’s success
[3]. It is frequently difficult to distinguish between stage 1
and stage 2 disease clinically and radiographically. As a result,
this primary nonoperative approach frequently leads to
extended hospitalizations [2]. Many retrospective case series
have suggested that children who fail conventional chest tube
therapy improve after thoracotomy or VATS, especially if the
procedure is performed early [9]. Based on these reports,
many pediatric surgeons believe that primary VATS is a better
approach for children with parapneumonic processes [6,9,13].
When compared to a conventional thoracotomy, VATS has the
potential for better lung expansion after the removal of pleural
debris and exudate, an excellent enlarged view of the pleural
space, optimization of chest tube location, and reduction of
chest wall trauma [13].

However, the main prognostic factor for the treatment of
pleural empyema by thoracoscopy is the interval between
diagnosis and surgery. A delay of more than 4 days between
diagnosis and surgery was associated with more frequent
surgical difficulties, a longer duration of intervention,
longer post-operative apyrexia, longer drainage time, longer
hospitalization, and more postoperative complications [20].
A retrospective study of children with documented empyema
found that VATS performed within 48 hours of diagnosis
reduced hospitalization time by an average of four days [21].
In our series, the mean duration of evolution before VATS was
9 days * 4 (4 to 21 days) and we opted for the VATS as the
second treatment in 65.7% of cases.

Because of current delays in the management of purulent
pleurisy , most children are seen in the fibro-purulent stage,
with a significant risk of conservative treatment failure. As a
result, it is critical that we evaluate these children to the best
of our ability to optimize the therapeutic option.

The VATS allows for precise positioning of the chest tube,
as well as complete pleural fluid discharge and pneumolysis
or extreme pulmonary «decortication.» Most importantly,
it hastens complete lung expansion, which reduces
hospitalization [2,3,6,7,9,13,20]. In our series, the mean
persistence duration of the biological inflammatory syndrome
was 3 days * 1.4 with extremes ranging from 2 days to 9 days
and this was comparable with the results of other studies. The
mean duration of the radiological improvement was 3.6 days
+ 4.3 with extremes ranging from 1 day to 7 days and this was
comparable with the literature [2].

For long-term results, aesthetic results are satisfactory
and complications are rare. The majority of children with
parapneumonic effusions often have favorable long-term
outcomes. This is especially true with adults, as they generally
do not have chronic underlying lung disease [3].

We are aware of the limitations of the study. They are
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small groups, which undermines the statistical results; the
long period of collecting the data could bias the results due
to changes in the disease itself and clinical management
(antibiotics, increased recognition of the need for surgical
management). The study relies on retrospective data and its
focus is objective outcomes; thus, the patient perspective is
not known.

Conclusion

The current treatment times for purulent parapneumonic
pleural effusion are such that the majority of children are
seen in the fibro-purulent stage, with a high risk of treatment
failure. It appears to be critical, then, to evaluate these
children as thoroughly as possible to optimize therapeutic
choices. In skilled hands, VATS is safe, feasible, and effective
in the management of parapneumonic pleural effusion in
children with excellent outcomes in terms of decreased
hospitalization time, decreased chest drainage time, rapid
recovery, and reduced duration of parenteral antibiotic
therapy. Further large studies are required to confirm these
findings. Furthermore, the issue of the indication and location
of a prospective VATS during the progression of a medically
managed parapneumonic pleural effusion persists.
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