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Bacterial ascending mediastinitis following diagnostic
pleuroscopy in a patient with pleural tuberculosis
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Abstract

Descending necrotizing mediastinitis is an emergency surgical
condition with a high mortality rate. The inflammatory process
spreads downwards along the neck fascial space from primary
infection foci from the oro-pharynx. Usually mediastinitis of
bacterial etiology is polymicrobial in nature and presents with
an acute course. Mediastinitis of specific etiology, character-
ized by chronic course and causing mediastinal fibrosis, is
rare. The study presents an atypical case of iatrogenic acute
mediastinitis, which developed in an ascending mechanism
in a patient after diagnostic left pleuroscopy performed due
to parietal pleural pathology with accompanying pleural effu-
sion. Histopathological examination of the pleural specimens
revealed pleural tuberculosis.
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Introduction

The diagnostics of pleural disease with effusion is dif-
ficult and not always effective [1, 2]. It is important for the
patient’s prognosis to differentiate whether the observed
changes result from inflammatory processes (specific and
non-specific), primary and secondary neoplasms, or they
are the consequence of transudative effusions in heart
failure, liver, kidney or other diseases. When conventional
pulmonological diagnostic possibilities have been exhau-
sted, including thoracocentesis to perform biochemical te-
sts, bacteriological cultures and cytology as well as closed
pleural biopsy (CPB), the next step is qualification for dia-
gnostic thoracoscopy or videothoracoscopy. Thoracoscopy,
also known as pleuroscopy, is a minimally invasive proce-
dure to inspect and perform a biopsy of the pleural space
as well as to perform chosen therapeutic interventions [3].

Streszczenie

Zstepujace zapalenie $rodpiersia jest zaliczane do nagtych
stanéw chirurgicznych zwigzanych z wysoka $miertelnoscia.
Proces zapalny rozprzestrzenia sie gwattownie w dét wzdtuz
przestrzeni powieziowych szyi z pierwotnego ogniska infekcji
potozonego w jamie ustnej badz gardle. Bakteryjne zapalenie
Srodpiersia ma z reguty ostry przebieg i jest z natury polimikro-
biologiczne. Swoiste zapalenie srodpiersia jest bardzo rzadkie,
cechuje je przewlekty przebieg, ktéry prowadzi do zwtéknienia
Srédpiersia. W pracy przedstawiono nietypowy przypadek ja-
trogennego zapalenia Srédpiersia, ktory rozwinat sie w mecha-
nizmie wstepujacym po wykonaniu diagnostycznej pleurosko-
pii u pacjentki z patologia optucnej sciennej i towarzyszacym
wysiekiem. W badaniu histopatologicznym wycinkéw z optuc-
nej rozpoznano gruzlice.

Stowa kluczowe: zapalenie srddpiersia, pleuroskopia, gruzlica
optucnej.

This minimally invasive procedure can be the cause of both
typical and rarely observed complications. The study pre-
sents an atypical case of iatrogenic mediastinal infection
which developed in an ascending mechanism after dia-
gnostic pleuroscopy performed in a patient with one-sided
pleural tuberculosis.

Case report

A 66-year-old woman (WH) was referred for diagnostic
pleuroscopy due to recurrent effusion and parietal pleural
pathology limited to the left pleural cavity of unestablished
etiology. The patient was hospitalized twice at the Depart-
ment of Pneumonology with a history of effort intolerance,
dyspnea, cough, hyperhidrosis, subfebrile body temperatu-
re, heartburn, nausea, abdominal distension and general
weakness. During the first hospitalization (3 months ago)
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chlamydial pneumonia with effusion to the left pleural ca-
vity was diagnosed. After conservative therapy including
antibiotic therapy, improvement was observed. Further
treatment was continued on an outpatient basis. As the
pleural effusion persisted, the patient was rehospitalized
(4 weeks ago), thoracocentesis was performed three times,
and 2 x 1000 ml and 300 ml of yellow serous fluid were
removed. Thoracic CT showed effusion and parietal pleural
thickening on the left.

No etiology of the disease was established despite the
performed diagnostics of the fluid including biochemical, cy-
tological and microbiological examinations. The cytological
examination of the pleural effusion fluid showed reactive
changes in mesothelial cells, macrophages and lymphocytes.

The patient presented the following coexisting dise-
ases: arterial hypertension, chronic gastritis and hypothy-
roidism. Four years ago the patient underwent right hemi-
colectomy for a benign cecal tumor (leiomyoma).

Physical examination showed the following deviations
from normal patterns: diminished breath sounds over the
left lung field; thyroid nodular goiter. No deviations were
found in standard laboratory investigations performed pre-
operatively.

Pleuroscopy technique

Pleuroscopy was performed under general anesthesia
with double-lumen endotracheal intubation. The patient
was placed in a decubitus position with the involved left side

Tab. I. Values of inflammatory markers in the course of treatment

WBC CRP PCT

(* 103/pl) (mg/1) (ng/ml)
before pleuroscopy 5.1 16 0.08
2"d day after pleuroscopy 187 194 1.48
end of hospitalization 13.8 79.9 0.51

WBC - white blood cell count; CRP — C-reactive protein; PCT — procalcitonin

Fig. 1. Neck computed tomography: inflammatory infiltration out-
side the left lobe of the thyroid, fluid and gas collections seen in
soft tissues
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upward. A 10 mm incision was made along the mid-axilla-
ry line in the 5t intercostal space and a rigid pleuroscope
(Storz) was advanced into the pleural space after blunt dis-
section. About 500 ml of pale yellow fluid was aspirated and
sent for cytological examination. The surface of parietal, me-
diastinal and diaphragmatic pleura were invaded by small,
milky nodular lesions of soft structure. To obtain a collapsed
lung, mild edema was created by administering carbon mo-
noxide under the pressure of 8-10 mm Hg into the pleural ca-
vity. Using forceps a few pleural samples with nodules were
collected from the pleural cavity apex and from the mediasti-
nal area. Due to recurrent effusion and the range of changes
occurring in the pleura, chemical pleurodesis was performed
by introducing a mixture of 20 ml of 10% iodopovidone and
80 ml of normal saline into the pleural space. The patient
responded well to the procedure.

On day 1 after surgery the temperature was 38.4°C. The
patient complained of neck pain which was the cause of
further hospitalization. On the next day extensive neck
swelling and reddening, soft tissue crepitus and tenderness
on palpation were observed. Additional symptoms appe-
ared: odynophagia, dysphagia and dyspnea. Laboratory in-
vestigations revealed high values of inflammation markers:
WBC (white blood cell count), CRP (C-reactive protein) and
PCT (procalcitonin) (Table I).

Neck ultrasonography (USG) showed inflammatory in-
filtrate in neck soft tissues, bilateral infiltrate of 15 mm dia-
meter with free fluid collections.

Neck and chest computed tomography (CT) result (Figs.
1, 2): in soft tissues of left side of the neck, large air and fluid
collections were visible extending from C4 to the temporal
bone. Around these lesions were multiple small air bubbles
which were also found in the mediastinum at the level of
the Th3 vertebra. The left thyroid lobe was shifted and sur-
rounded by circumscribed inflammatory infiltrate. In the me-
diastinum, along the vascular space, an air collection was
observed passing through the superior thoracic aperture and
connecting with the lumen of the nasopharynx. Left neck

Fig. 2. Thoracic computed tomography: circumscribed fluid collec-
tion in posterior mediastinum
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structures were surrounded by high density fluid, soft tissu-
es with the features of edema and inflammatory infiltration.

The patient was qualified for urgent surgery. Debride-
ment, toilette and drainage of the infected fluid collections
were performed in the neck and upper mediastinum thro-
ugh left-sided cervicotomy. The maintenance treatment
was continued in the intensive care unit. After the next
4 days, due to ineffective cervical and mediastinal draina-
ge, another cervicotomy was performed with debridement
and neck soft tissue and fascial spaces drainage as well
as right-sided thoracotomy with extensive drainage of the
posterior mediastinum. After the second procedure, nor-
malization of the patient’s general condition was observed
and the withdrawal of the mediastinitis confirmed by the
results of imaging diagnostics and the decreased levels of
inflammatory markers (Table I).

Histopathological examinations of pleural specimens
revealed pleural productive and caseous tuberculosis. Hi-
stopathological examination of the tissues from the ce-
rvical abscess in the area of the left thyroid lobe revealed
nonspecific inflammatory infiltration of soft tissues. The
result of the culture of pleural fluid collected during pleu-
roscopy indicated Staphylococcus epidermidis and Candida
albicans.

The result of the analysis of swab collected from the
area of the cervical phlegmon during the first surgery indi-
cated Staphylococcus epidermidis.

After 19 days of hospitalization, due to the diagnosis
of pleural tuberculosis, the patient was transferred to the
Centre of Treatment of Lung Diseases and Tuberculosis in
to6dz for further specialist treatment.

Discussion

Pleural diseases with pleural effusions are a common
problem in pulmonary practice. Tuberculosis (TB) can be one
of the causes of exudative effusions [4, 6]. Pleural involve-
ment may be primary or secondary to pulmonary TB (e.g.
miliary TB) or post primary (reactivation) TB pleurisy. Among
the extrapulmonary presentations of TB, pleural TB is noted
in the second place only after lymphadenitis tuberculosis [5].
In the study of llgazli et al. [7], tuberculous pleurisy constitu-
ted 31.1% of all cases of extrapulmonary tuberculosis. Pleural
TB is most frequently seen in adolescents and adults over 50
years of age as a complication of primary TB. The effusion
generally develops on the same side as the initial infection
and is typically unilateral, most often in association with pa-
renchymal and/or nodal abnormalities [8, 9]. A similar clini-
cal picture was observed in our patient. The changes obse-
rved in radiological diagnostics, e.g. fluid, pleural thickening,
were related only to the left pleural cavity.

The diagnosis of tuberculosis pleural effusion (TPE) can
be difficult to make because of the low positivity of various
diagnostic tests. Classic diagnostics are supported except
CPB by thoracoscopy or pleuroscopy, which is commonly
performed after one or two thoracocenteses and at least
one nondiagnostic CPB [10, 11]. The complications of tho-
racoscopy are rarely described [11, 12]. Overall complication
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rates for thoracoscopy are 1% to 5%; however, most are mi-
nor and do not prolong hospital stay [3]. Serious complica-
tions include death, severe hemorrhage, sepsis, pulmonary
embolism, hypercapnic coma and empyema [11]. The group
of less severe complications comprises clinically insignifi-
cant pneumothorax, prolonged air leakage, subcutaneous
emphysema, pneumonia, non-infectious fever, and pain
requiring opiates. The mortality rate published from large
centers performing pleuroscopy does not exceed the value
of 0.8% [3]. In the studies of Blanc et al., among 154 patients
subjected to thoracoscopy at least 1 complication occurred
in 22.6% of them, but only 5.4% of the patients required
active medical management during the hospital stay [11].
Thoracoscopy is recommended to be avoided in the case of
an active form of pleural TB due to the possibility of further
spread of the disease [13]. The case of our patient was uni-
que, which is why we think it is worth noting. Within 2 days
after pleuroscopy there developed cervical fasciitis with
accompanying symptoms of mediastinitis. In the classic
descending necrotizing mediastinitis (DNM), infections ori-
ginating in the fascial planes of the head and neck spread
downward into the mediastinum along the cervical fascia,
facilitated by gravity, breathing and negative intrathoracic
pressure [14, 15]. Descending necrotizing mediastinitis of
bacterial etiology is characterized by rapid course. Locally,
there develop changes such as abscesses, empyema, pleu-
ropericardial effusion, intrathoracic hemorrhage, cardiac
tamponade and others. The ongoing inflammatory process
causes sepsis and activates systemic reactions, with a fatal
outcome [16]. Mortality rates reported in recent literature
in DNM are very high, between 25% and 60% in different
series [17, 18]. Toilette, debridement, drainage of infected
fluid collections and necrotic tissue exeresis are the surgi-
cal gold standard therapy but the best surgical approach to
this operation remains controversial.

We suspect that in our patient mediastinal infection oc-
curred due to damage of mediastinal pleura during biopsy
in the “ascending” mechanism and to further spread of the
infection through fascial spaces to the neck. Induction of
pneumothorax with carbon monoxide insufflation during
pleuroscopy was the contributing factor. As regards anato-
my, infection spreading from the pleural cavity is possible
because the middle layer of the deep cervical fascia fuses
with the parietal pericardium at the level of the tracheal
bifurcation and attaches to the mediastinal pleura [17, 19].
Earlier antibiotic therapy and thoracocentesis performed
three times in a patient with a weakened immune system
in the course of tuberculous pleurisy could contribute to
iatrogenic infection of the pleural cavity and to a poorly
symptomatic course. Sarr et al. reported that pathogens
found in medical personnel and the equipment used in the
operating room, among which there dominate coagulase-
-negative infections with Staphylococcus strains, are an
important source of infections of iatrogenic etiology [20].
It is possible that in our patient the infection of the pleural
cavity with this bacterial strain may have originated in the
course of earlier performed thoracocenteses.
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To avoid this unusual complication after thoracoscopy

it is necessary to exclude tuberculosis and active infection
in the pleural space before the procedure. Administration
of carbon monoxide to the non-sterile pleural cavity can
lead to the spread of mediastinal infection in an ascending
mechanism.
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