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Summary

The authors report a clinical case of a 35-day-old infant with multiloculated thoracic empyema who was successfully operated
on by the surgical team. The infant was transferred from a regional medical facility with fever, low-productive cough, and
dyspnea. The disease had started 7 days earlier, but despite 5 days of antibiotic treatment in the hospital of his place of residence,
the child’s condition continued to deteriorate, so he was transferred to the pediatric intensive care unit of our institution. After
admission, a CT scan revealed massive closed fluid collections with subpleural localization in the right hemithorax and in the
projection of the anterior mediastinum associated with subtotal atelectasis of the right lung, closed pleurisy without signs of
lung tissue destruction, suspicion of intrathoracic cystic lymphangioma. The patient underwent video-assisted thoracoscopic
surgery, during which several purulent localized collections were identified, which were opened and drained with a volume of
approximately 200 ml of viscous purulent fluid. The postoperative period was difficult but favorable. 6 months later, CT and
scintigraphy showed some insignificant residual lung changes and diffuse perfusion changes, confirming the slow regression of
the septic inflammatory process of the pleural cavity after resolution.

The authors conclude that the presented case highlights the difficulties of imaging differential diagnosis and suggests that
VATS is an effective and safe treatment option for infants with pleural empyema, especially in multiloculated fibrinopurulent
forms, allowing a favorable outcome with a short duration of thoracostomy with tube and comparatively short recovery and
hospitalization periods.
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Thoracic empyema is the accumulation of pus in the
pleural cavity, which is quite common in children, usually as
a complication of bacterial pneumonia. Thoracic empyema
is less common in the neonatal period or in infants due
to the immaturity of the immune system, which limits
the localization of infection to the pleural space and the
ability of the pleura to produce sufficient exudate [1]. The
incidence of pleural empyema in children has increased
significantly in the last 20 years in developed countries,
being a complication of bacterial pneumonia in 0.6 % [2],
representing approximately 3.5-12.5 cases per 100,000
children, with a morbidity and mortality rate of up to 10 %.
At the same time, pleural empyema is a rare entity in the
neonatal period with an estimated incidence of 20-440 cases
per 20,000 neonatal admissions. These data have led to
a significant focus of research on this infection, the analysis
of local epidemiologic data, as well as the evaluation
of some factors that could determine the progression of
pneumonia to complicated forms with empyema, which are
currently uncertain [3, 4, 5, 6].

The main goal of treatment of thoracic empyema is
to limit the manifestations of sepsis by evacuating and
sterilizing the pleural space, thereby restoring circulation
and function of the pleural fluid. Incomplete drainage of the
pleural space contributes to persistent infection, which would
cause functional impairment and significant morbidity and
mortality. To prevent this, prompt surgical intervention is
required. However, the decision of the appropriate treatment
(surgical or non-surgical) is a vexing clinical issue due to the
lack of specific clinical, radiological and laboratory features
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for the appropriate preoperative staging of empyema, with
no current consensus on the surgical management of this
pathology in children [7, 8, 9, 10]. In this context, we
present a clinical case of a 36-day-old infant with subtotal
pneumonia of the right lung complicated by empyema.

Presentation of the case.

Male infant U.M., 36 days old, born at 39-40 weeks of
gestation by uncomplicated spontaneous vaginal delivery,
weighing 3370 g, was transferred from a regional medical
center with fever, low-productive cough and dyspnea
with the referral diagnosis of acute community-acquired
pneumonia: Acute community-acquired pneumonia of the
right side. Atelectasis in the right upper lobe. Leukemoid
reaction? Suspected leukemia?

The maternal history was unremarkable. The neonatal
period was normal, the child was vaccinated according to
the calendar.

The disease started 7 days earlier, for which he was
admitted to the hospital of his place of residence. Despite
antibiotic treatment for 5 days, the child’s condition
continued to deteriorate, so he was transferred to the
pediatric intensive care unit with the admission diagnosis:
Subtotal pneumonia on the right, pleuropulmonary form;
atelectasis of the upper lobe on the right; exudative-fibrinous
pleurisy on the right. Sepsis. MODS.

Physical examination: the child was somnolent, with
tachypnea (66 beats per minute), with participation of
auxiliary muscles, intercostal and subcostal retraction. Heart
rate — 164 beats per minute, blood pressure —107/81 mmHg,
Sp02-93 % with wet O, by mask 2 I/min.
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Labs: RBC —3. 0 x 10%*¥/L; Hb concentration — 105
g/L, marked leukocytosis (leukocytes — 49x10°%/L) with
deviation to the left of the leukocyte formula (neutrophils:
unsegmented — 20 %, segmented — 47 %, metamyelocytes
6 %, myelocytes 8 %, lymphocytes — 10 %, eosinophils —
0 %, monocytes 9 %, toxic granulation +++), platelets was
568 x 10°L, total protein was 49.0 g/l. Arterial blood gas
test showed: pH~-7.35; pCO,-36.6 mmHg; pO,-61.2 mmHg.
Blood biochemistry test found: Alanine aminotransferase —
9 U/L, aspartate aminotransferase — 13 U/L; creatinine — 64

mcmol/l; fibrinogen —6.60 g/l; Na* — 134 mmol/l; K* - 3.8
mmol/kg, Ca*—2.26 mmol/l, ClI-- 106 %, glucose — 4.2
mmol/l., ESR — 30 mm/hour. Blood culture — negative.

Computed tomography showed massive closed fluid
collections with subpleural localization in the right
hemithorax and at the level of the anterior mediastinum
associated with subtotal atelectasis of the right lung.
Closed pleurisy without evidence of lung tissue destruction;
intrathoracic cystic lymphangioma? Moderate displacement
of the mediastinum to the left.

Fig. 1. Child U.M., aged 36 days. Computed tomography performed preoperatively on the 9th day
after the onset of the disease (explanations in the text)

Tc99m MAA lung scintigraphy performed preoperatively
showed that the right lung was reduced in size, with an unclear
and irregular contour, with uneven distribution of the radio-

pharmaceutical and with a sudden diffuse decrease in pulmo-
nary blood flow, with multiple areas of no pulmonary perfusion
in the upper segments. Left lung with no perfusion changes.

Fig. 2. Child U.M., Preoperative perfusion lung scintigraphy (explanations in the text)

After the administered treatment, including antibiotic
therapy, although the fever and the intensity of the toxic
syndrome decreased in intensity, the persistence of dyspnea
and subcostal retraction were determined, which, along with
some diagnostic imaging problems, served as indications for
video-assisted thoracoscopy.

After treatment, including antibiotic therapy, although the
fever and toxic syndrome decreased in intensity, persistent
dyspnea and subcostal retraction were noted, which, along

with some diagnostic imaging problems, served as an
indication for video-assisted thoracoscopy.

Examination with a 3-mm thoracoscope (0°; Richard
Wolf, Germany) revealed free purulent fluid, viscous,
yellow-green in color, which was aspirated in a volume of
approximately 200 ml, as well as several purulent collections
localized by adhesions, which were later removed. The
pleura was apparently thickened with considerable fibrin
deposits, which were removed. The pleural cavity was
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lavaged with aminocaproic acid, Betadine solution and
drained with a 12 F tube.

The postoperative period was difficult, the child was
on assisted ventilation for the first 4 hours postoperatively,
after which spontaneous breathing was restored. The chest
tube was removed on postoperative day 10. Bacteriological
results from the purulent pleural fluid showed no growth,
while S.aureus, Corynebacter spp. and Candida were
detected in the throat swab.

The patient was discharged on postoperative day 25
(hospital day 32) in satisfactory condition. The follow-up

radiologic examination performed at discharge showed normal
lung volume with an enhanced and distorted lung pattern
without free air and fluid in the pleural cavity. Reaction of
the interlobular pleura in regression. The pneumonic infiltrate
was practically completely resolved. The thickening of the
paracostal pleura on the right side is preserved. The mediastinum
is normal. The scintigraphy performed at discharge showed
uneven distribution of the radiopharmaceutical in the right lung,
unclear contour of the upper zone with restoration of the medio-
basal contour and pulmonary blood flow. On the left side there
were no changes in pulmonary perfusion.

Fig. 3. Child U.M. Chest X-ray in 2 projections performed at the time of discharge.

L

Fig. 4. Child U.M., Pulmonary scintigraphy by perfusion performed at discharge
(explanations in the text).

6 months after discharge, a favorable clinical evolution
was observed, the child grew according to his age without
any symptoms. Although some insignificant residual lung
changes were detected on CT (Fig. 5), diffuse perfusion

changes of the left lung were observed on lung scintigraphy
(Fig. 6). These data confirm the slow regression of residual
changes after resolution of the septic inflammatory process
of the pleural cavity in infants.

Fig. 5. Patient U.M. Computed tomography performed 6 months after discharge. Imaging data
suggestive of bilateral diffuse pneumofibrotic changes
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Fig. 6. Patient U.M. Pulmonary perfusion scintigraphy in two incidences (anterior and posterior) performed

6 months after discharge. The uneven distribution of the radiopharmaceutical was detected bilaterally, with

the preservation of the blood flow within the limits of normal values in the right lung, in the left lung being
observed the diffuse decrease of the pulmonary blood flow more evident in the anterior segments

Discussions. Empyema is a purulent collection of
the pleural space of various etiologies and is a serious,
potentially fatal complication of pneumonia, chest trauma,
infected hemothorax or surgery, after lung resection or
iatrogenically during thoracentesis or intercostal tube
insertion. It is characterized by effusions and fibrinopurulent
collections, which can lead to pulmonary constriction and
resistance to drainage [11, 12].

Although the incidence of pneumonia has decreased
with the introduction of the pneumococcal conjugate
vaccine, several reports have indicated an increase in
the incidence of thoracic empyema in children in recent
decades [13]. According to some authors, pleural effusions
and parapneumonic empyema are found in 10 % to 40 %
of all children hospitalized with bacterial pneumonia,
with the main pathogens being serotype 1 and serotype 3
Streptococcus, both of which are included in the 13-valent
pneumococcal conjugate vaccine (PCV13), which has
been used for standard vaccination of infants from 2
months of age in Germany since 2009 to prevent invasive
pneumococcal disease [14, 15, 16]. Of note, the overall
detection rate of bacteria in blood and/or pleural fluid is
approximately 29 % — 34 %. According to some studies,
the majority (87 %) of the bacteria detected belonged to the
group of gram-positive aerobic cocci, with S. pneumoniae,
S. pyogenes and S. aureus being the most common of the 41
species reported, while the gram-negative aerobic bacteria
(P. aeruginosa, E. coli, Klebsiella pneumoniae, Francisella
tularensis) were found quite rarely in 5.7 % and anaerobic
bacteria in 2.6 % [17, 18]. Few cases of empyema in young
children following SARS-CoV-2 infection have been
reported, including unique cases of co-infection with SARS-
CoV-2 and S. aureus in a premature neonate complicated by
thoracic empyema [19].

The concept that bacteria invade the visceral pleura to
develop an infected parapneumonic effusion has recently
been challenged because of differences between the typical
bacteriology of pneumonia and thoracic empyema, and
because many patients with empyema have no evidence of
underlying pneumonia. In this regard, it has been suggested
that in some cases pleural empyema and pneumonia should
be considered as separate entities, as the mechanisms and
sources of bacterial invasion are unclear [18, 20, 21].

According to the American Thoracic Society (1962),
the course of pleural infection is characterized by three

distinct phases. The first (exudative) phase is characterized
by a sterile, transparent exudate resulting from increased
permeability of the visceral pleura. The second phase
(fibrinopurulent) is associated with infection of the exudate
by the initial invading pathogen and is characterized by
the deposition of fibrin on the surface of the visceral and
parietal pleura, leading to the formation of loculations and/or
adhesions. The third phase (organization or consolidation) is
characterized by the growth of fibroblasts and the formation
of granulation tissue and a non-elastic lung lining [22, 23].

Chest radiography, ultrasonography, and chest computed
tomography allow visualization of the presence of massive
pleural effusion and the area of atelectasis or consolidation
of the affected lung [6], which also requires differential
diagnosis with some cystic congenital malformations [1]. In
the presented case, although the CT scan allowed evaluation
of the lung parenchyma and provided an accurate anatomical
representation of the pathology, the differential diagnosis
of multilocular effusion with a bulky intrathoracic cystic
process was difficult.

Although thoracic empyema was known as early as
Hippocrates, real progress in the treatment of this pathology
occurred only in the mid-19th century, when Roe (1844)
introduced repeated aspiration instead of simple knife
incision. Later, Goodfellow and de Morgan (1859) proposed
intercostal drainage [24].

The medical-surgical management of thoracic empyema
is quite controversial and further studies are needed to
investigate the efficacy of chest tube drainage as a first-line
treatment [6, 25], with some studies reporting failure rates
between 38 % and 47 %, and failure of first-line treatment
being associated with increased mortality [26].

Some authors indicate the effectiveness of intrapleural
use of fibrinolytics in the treatment of pleural empyema in
adults and children [27], including neonates [19]. According
to some studies, intrapleural fibrinolytic therapy in the
early stages of the disease with both tissue plasminogen
activator and streptokinase was safe and successful in
patients with complicated parapneumonic pleurisy and
empyema [28]. However, the role of fibrinolytic therapy in
the treatment of pediatric pleural empyema is not clear, and
the safety profile and conflicting results remain uncertain
and concerning due to adverse effects and complications
such as bleeding, allergic reactions, severe pain. The recent
Cochrane systematic review showed that fibrinolytic therapy
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is associated with longer duration of chest tube drainage,
longer duration of fever, higher rates of need for analgesia,
and increased total cost of care [29, 30, 31, 32].

In cases of inefficiency of first-line treatment with
worsening of pleural empyema and progression to the
fibropurulent or organizing phase, surgical debridement is
required, with open thoracotomy being the conventional
approach, a method associated with pain and significant
postoperative morbidity [33]. Recent studies have shown
that VATS performed in the early stage of the disease is
technically easier, allows better drainage and has a higher
probability of achieving full lung expansion, as well as
being a method that significantly improves the recovery
time and shortens the inpatient treatment period, including
in young children [31, 34]. Although minimally invasive
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3 MYJIbTUJIOKAJIZ3OBAHOIO EMIIIEMOIO IJIEBPAJIBHOI IIOPOXKHUHMU: KJITHIYHUA BUNAJTOK
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Pesrome.

ABTOpH MOBIAOMIISIOTH PO KIIHIYHUH BUIA0K MYJIbTHIOKAII30BaHOT EMITIEMHU TUIEBPAILHOT MOPOKHUHE y 35-1€HHOI AUTHHH,
3 IPUBOAY YOTO BOHA OyIna yCcminrHo mpooneposana. HeMoBmst Oyio nmepeBeieHo 3 perioHaIbHOr0 MEANYHOTO 3aKJIa1y 3 TUXOMAaHKOIO,
MAaJIOTIPOAYKTHBHHM KaIlUIEM 1 3aIUIIKO0. 3aXBOPIOBAHHS I0YAJTIOCS 7 THIB TOMY, ajle, He3Ba)KalouH Ha 5 THIB JIIKYBaHHS aHTHO10THKaMHU
B JIKapHi 3a MiCIIeM MPOXKUBAHH, CTaH JUTUHH MIPOJOBKYBAB MOTIPIIyBATHCA, 3 MPUBOAY YOTO HOr0 MepeBesiu B AUTSIYE BiAUICHHS
iHTeHCHBHO] Teparii Hamroro 3akmnazy. [licis rocmitanizaunii Ha KT BusBIeHO MacuBHI 3aKpUTI PIAMHHI CKYITYEHHS 3 CyOIUIEBPaIbHOIO
JIOKai3ali€ro y MpaBiii mieBpaibHild MOPOKHUHI Ta Y MPOEKILIi IEPEeAHBOr0 CEPENOCTIHHS, 110 CYMPOBOKYBAINCH CyOTOTAaTbHUM aTe-
JIEKTa30M IPaBoi JIereHi, IIIeBPUTOM 0€3 03HAK AECTPYKIIl JIereHeBO TKAHUHH Ta ITi103POI0 Ha KicTO3HY JiMpanriomy nerei. [Tamienrty
OyJI0 BUKOHAHO BiJI€0ACHCTOBaHY TOpakockomiuny omneparito (BATO), mij yac sikoi Oy/io0 BUABICHO JEKiNbKa THIHHUX JIOKATi30BaHUX
CKYIUeHb, 10 Oy PO3KPHTI Ta ApeHoBaHi 3 oTpuMantsaM 6au3bpko 200 mi B’s3k0i rHiiiHOT pinunu. [licnsonepauiitnuii nepiox Oys
ckiagHuM, ane cupusiiuBuM. Yepes 6 micsuis KT i cipHTirpadis mokasanu He3HauHi 3aIMIIKOBI 3MIiHH B JiereHsix 1 nudy3Hi nepdys3iiiui
3MiHH, IO MiATBEPAKYIOTh OBUIBHY PETPECi0 CENTUYHOTO 3aIIaIbHOTO MPOLECY B IJIEBPaIbHIN MOPOKHUHI MiC pO3pilieHHs. ABTO-
PpH poOIATH BUCHOBOK, 1110 NIPEACTABICHNUHN BUIIAA0K BHCBITIIIOE TPYAHOILI BizyaulizaliiiHol qudepeHiaapHoil 1iIarHOCTUKY 1 CBITYUTD
mpo Te, o BATO € epextuBHNM i Oe3MEUHIM METOOM JIIKyBaHHS HEMOBJIST 3 EMITIEMOIO [UICBPH, OCOOIMBO MPH MYJIBTHIOKATbHIX
¢bi0puHO3HO-THIHKX (QopMax, IO T03BOIISIE TOCATTH CIPHUATIHBOTO PE3YJIbTATy 3 KOPOTKOIO TPHBANICTIO TOPAKOCTOMIT 3 TPYOKOIO
1 TOPIBHSHO KOPOTKUM IEPi0OM OXY KaHHS Ta TOCHiTai3amii.

Ki1r04oBi cj10Ba: mynsTunokanizopana emmiema; miuespa; jerens; BATO; HeMOBIs.
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