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Abstract

Constrictive pericarditis is a rare and severe disease. A 37-year-old patient was admitted in the hospital for dyspnea, precordial pain, right-
sided cardiac failure. Chest X-ray showed cardiac enlargement and an opacity suggestive for pleural effusion. Echocardiography revealed
an adhesive—effusive—constrictive pericarditis, a very thickened pericardium and bilateral pleural effusion. After a pericardiectomy done to
restore cardiac compensation and to identify etiological factors, a tuberculous pericarditis (TBP) was diagnosed. After surgery and starting
anti-TB treatment, the patient presented altered clinical status, dyspnea, dry cough, fever and delayed callus formation at sternum level.
Thoracic scan revealed mediastinal air collections, pericarditis and pleurisy. Thus, the TBP diagnosis was extended to mediastinal TB and
anti-TB therapy was continued. After four months of treatment, another thoracic scan showed disappearance of the mediastinal air-leakage
bubbles, multiple new micronodules in both lungs and lymph nodes of up to 15 mm; also increasing pericardial and pleural effusions. This
case was interpreted as a TB treatment failure situation. A retreatment regimen was started, resulting in a slow favorable outcome.
Pericardial TB is a rare condition, usually with delayed diagnosis and poor treatment benefits. Whenever possible, earlier diagnostic can

contribute to better management of these cases.
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=& Introduction

Tuberculosis (TB), one of the oldest diseases that have
plagued mankind, remains today a major cause of morbidity
and mortality worldwide [1]. Due to therapeutic measures,
in the past 100 years in rich industrialized countries there
has been a significant decline in TB; however, in the last
20 years, we have witnessed a resurgence of the disease,
the estimated number of new cases worldwide growing
steadily from 8.0 million in 1997 to 8.3 million in 2000,
8.7 million in 2011 and is expected to reach 10.2 million
at the end of 2015 [1-3]. Most cases of active TB (about
95%) were found in Africa, Asia and Latin America [2].
An increasing number of new cases of TB are due on one
hand to migration of populations in poor areas of the
world [4, 5], and on the other hand to the infection with
human immunodeficiency virus (HIV), which dramatically
increased both the morbidity and mortality of TB in some
areas of the world [6-9].

Pericardial tuberculosis or tuberculous pericarditis
(TBP) is a rare but particularly severe complication, with
a mortality of 80-90% when not handled properly and 12—
17% with appropriate treatment [1]. TB is responsible for
about 4% of cases of acute pericarditis, 7% of cases of
cardiac tamponade and about 6% of cases of constrictive
pericarditis [10-12]. In a few underdeveloped countries,
TB is the leading cause of pericarditis [3, 13, 14].

TBP incidence in developed countries is only 4% of
all cases of TB [15] but in some areas of South Africa,
tuberculous pericarditis represented 69.5% of pericarditis
that required pericardial puncture for diagnosis [16]. In
sub-Saharan Africa, the incidence of TBP is increasing
due to the HIV epidemic, and this trend is likely to occur
in other parts of the world due to HIV infection [17, 18].

Tuberculous pericarditis diagnosis is difficult to
establish in the absence of personal or family history
suggesting a TB infection history or contact with another
person with TB. In this paper, we present a case of TB
pericarditis, which raised issues of etiological diagnosis
and treatment.

= Case presentation

A 37-year-old male patient, HIV-negative, with a
medical history of pleuritis and pericarditis of unknown
origin, interpreted by rheumatologist in the context of a
polyserositis secondary to a systemic disease and treated
with Prednisone (0.5 mg/kg) and immunosuppressive
(four months before), was admitted in the Department
of Cardiology, “Niculae Stancioiu” Heart Institute, Cluj-
Napoca, Romania, for dyspnea on exertion, precordial
pain, right-sided cardiac failure with massive lower limbs
edema and hepatic disorder. Chest X-ray showed cardiac
enlargement and a right lung basal homogeneous opacity,
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rather suggestive for pleural effusion (Figure 1). Echo-
cardiography revealed an adhesive—effusive—constrictive
pericarditis, a very thickened pericardium and bilateral
pleural effusion, more pronounced on the right side
(Figure 2). Given the absence of a response to the cardio-
logic medical treatment administered, partial pericardi-
ectomy was performed in the right ventricular wall with
pericardial drainage, in order to restore cardiac compen-
sation and to identify etiological factors. The pericardium
was found hardened, thickened (1.5 cm), with granular
caseous inclusions (Figure 3). In the area of the left
ventricle, the pericardium revealed intimate adherences,
with no cleavage plane. Also, granulomas with hard,

yellowish and reddish inclusions were seen in the heart,
inducing both epicardial and pericardial constriction.

On this occasion, we harvested small pericardial
fragments that were fixed in 10% formalin solution and
included in paraffin. We performed two stainings: classical
Hematoxylin—Eosin (HE) staining for histopathological
changes and Ziehl-Neelsen staining to highlight the Koch
bacillus.

Microscopic examination showed thickened fibrous
pericardium and an inflammatory infiltrate corresponding
to a suppurated, granulomatous infection (Figure 4). The
Ziehl-Neelsen staining of the biopsy piece revealed acid-
fast bacilli (Figure 5).

Figure 1 — Chest X-ray showed cardiac
enlargement and a right lung basal
homogeneous opacity, rather suggestive
for pleural effusion.

Figure 4 — Microscopic examination showed thickened
fibrous pericardium and an inflammatory infiltrate
corresponding to a suppurative, granulomatous infection,
without histological criteria for a tuberculosis granuloma.
HE staining, x100.

Polymerase chain reaction (PCR) of the pericardial
fluid confirmed Mycobacterium tuberculosis responsive
to Isoniazid and Rifampicin. Pleural fluid was a transudate
with negative microscopic results for M. tuberculosis.
At this stage, patient was diagnosed with pericardial
tuberculosis (PTB) disease and a pleural effusion of
cardiac etiology. Thus, standard TB treatment was initiated,
with regimen I World Health Organization (WHO) category
(Isoniazid, Rifampicin, Pyrazinamide and Ethambutol).
In evolution, the patient presented altered clinical status,
dyspnea, dry cough, fever (38°C), jaundice of the skin and

Figure 2 — Echocardiography revealed
an adhesive—effusive—constrictive peri-
carditis, a very thickened pericardium
and bilateral pleural effusion, more
pronounced on the right side.

Figure 3 — The pericardium was found
to be hardened, thickened (1.5 cm), with
granular caseous inclusions.

-
Figure 5 — Tuberculous bacilli (acid-fast bacilli) present

in large quantities within the inflammatory infiltrate of
the pericardium. Ziehl-Neelsen staining, x1000.

—

of the sclera, massive edema of the lower and upper limbs,
and delayed callus formation after median sternotomy.
Severe liver function tests abnormalities were interpreted
as an adverse reaction to Rifampicin, imposing drug dis-
continuation. After plasmapheresis to normalize bilirubin
values, low-dose Rifampicin was reintroduced 3/week.
Also, secretion lab exam from patient’s fluctuating erythema
on the sternal line of the scar (thread suppuration) confirmed
presence of acid-fast bacilli. Thoracic scan revealed air
collections at mediastinum level, pericarditis, pleurisy
and several nodules of uncertain etiology. Therefore, the
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pericardial TB diagnosis was extended to TB mediastinitis
and the TB directly observed therapy was continued,
accordingly. Further, the patient accused headaches and
projectile vomiting, raising supplemental suspicions of
meninges or brain alterations, unconfirmed by any specific
imagistic or lab tests. Next, an aminoglycosidic antibiotic
(Streptomycin) was considered to penetrate the cerebro-
spinal barrier, in addition to daily (7/7) Isoniazid,
Pyrazinamide, Ethambutol and a 3/7 low-dose (450 mg)
Rifampicin, in an individualized treatment regimen.
Furthermore, developing changes in visual acuity raised a
new clinical concern for optic neuritis possibly secondary
to Ethambutol. However, an ophthalmological examination
diagnosed a bilateral chorioretinitis and this was considered
as a new tuberculosis determination and was treated with
local Cortisone. In continuing evolution, another adverse
event occurred, namely a hearing loss episode, as a
secondary reaction to the cumulative dose of Streptomycin,
obliging to this drug discontinuation. After four months
of treatment, repeated thoracic scan showed increasing
pericardial and pleural effusions, disappearance of the air-
leakage bubbles in the mediastinum, multiple mediastinal
lymph nodes of up to 15 mm and micronodules in both
lungs, and emerging right lung upper lobe pneumonic
condensation. In the same time, bacteriological exam for
Koch bacillus from postoperatory scar secretions constantly
appeared negative in microscopy and culture.

In this situation, we decided to perform a diagnostic
bronchoscopy. Bronchoscopic examination revealed the
presence of numerous scar stenosis of the bronchial
walls, edema, erosion and inflammation of the bronchial
mucosa. We decided to carry out a transbronchial biopsy
for diagnosis. The biological material was fixed in 10%
formalin solution and then included in paraffin for
histology. For the histological study, we performed serial
sections that were stained with Hematoxylin—Eosin. For
the immunohistochemical study, histological sections were
collected on slides coated with poly-L-Lysine and dried
in a thermostat at 37°C for 24 hours. The sections were
then processed following the classical protocol: dewaxing,
hydration, exposing the antigen (by boiling in a solution of
sodium citrate, pH 6 for 21 minutes, and seven cycles of
three minutes in a microwave oven). Blocking endogenous

through transbronchial biopsy, with a central necrosis
area surrounded by epithelioid cells and lymphocytes.
HE staining, x100.

peroxidase was done by incubating the slides in 3%
hydrogen peroxide for 30 minutes at room temperature
followed by washing in distilled water for 10 minutes
and a wash in a solution of 1% phosphate-buffered saline
(PBS) for five minutes. Then, blocking non-specific sites
followed by using 2% skim milk for 30 minutes. The
sections were then incubated with the primary antibody
for 18 hours (overnight), in a refrigerator, at 4°C. The
next day, we applied the biotinylated secondary antibody
for 30 minutes at room temperature and then performed
washing in 1% PBS (three baths of five minutes), and
then applied to the Avidin~HRP (Horseradish Peroxidase)
for 30 minutes at room temperature, followed by washing
the slides in 1% PBS 3x5 minutes. The signal was detected
using 3,3’-Diaminobenzidine (DAB) (Dako) and the
reaction was quenched in 1% PBS. The positive reaction
of the signal appears as a brownish color. Contrasting
with Mayer’s Hematoxylin preparations was done, then
dehydration was performed in alcohol, xylene and mounting
the slides using DPX (Fluka).

In our study, we used the following immunohisto-
chemical markers: CD68 (clone KP1, 1/200 dilution, Dako)
for highlighting macrophages; CD3 (clone F7.2.38, 1/100
dilution, Dako) for T-lymphocytes; and CD20 antibody
(clone L26, dilution 1/100, Dako) for highlighting B-
lymphocytes.

Classical histopathology revealed lesions typical for
TB, respectively the granuloma, consisting of an area of
central necrosis surrounded by epithelioid cells, with rare
multinucleated giant (Langhans) cells and numerous
lymphocytes arranged on the periphery in a “crown”
formation (Figures 6-8). The immunohistochemical study
showed that the tubercular granuloma was infiltrated by
a large number of macrophages cells present all over the
granuloma, with an uneven distribution, being more
numerous at the periphery of these pathological structures
(Figure 9). T-cells had a similar distribution of macrophages
but their number was much lower in the central area of
caseous necrosis of the tuberculous granuloma (Figure 10).
In contrast, B-lymphocytes appeared as a very small
lymphocytic “crown” only on the periphery of the
granuloma (Figure 11).
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Figure 7 — TB granuloma with central necrosis, epithelioid
cells and lymphocytes in “crown”-like formations. HE
staining, x200 (detail from the previous figure).
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Figure 8 — TB granuloma with multinuclear giant cells
(Langhans cells). HE staining, x400.

Figure 10 — TB granuloma infiltrated by numerous T-
lymphocytes, usually presenting as a “crown” formation
within the granuloma. Anti-CD3 immunostaining, x200.

Basically, histopathological and immunohistochemical
examinations confirmed the diagnosis of tuberculous
pericarditis associated with pulmonary tuberculosis.

Under these circumstances, the case was interpreted
as a tuberculous constrictive pericarditis complicated
with tuberculous mediastinitis treatment failure at four
months, in the absence of any obvious cause of immuno-
suppressant action. A retreatment regimen was started
afterwards, by including Ofloxacin (second WHO regimen:
Isoniazid, Rifampicin, Pyrazinamide and Ethambutol, and
Ofloxacin) with a duration of 12 months, thus, evolution
of the case became slowly favorable, despite constitution
of constrictive pericarditis.

= Discussion

Tuberculous pericarditis is a form of extrapulmonary
tuberculosis associated with high mortality, even if TB
treatment is administered correctly [19]. After some
studies, establishing a clear diagnosis of tuberculous
pericarditis is essential, because without specific treatment,
the average survival rate is only 3.7 months, and the
mortality rate approaches 85% at six months [20].

Most times, the clinical diagnosis of the disease remains
a challenge especially in the absence of personal history

2 FaZS "y 4 - e * . LV

Figure 9 — Numerous macrophages within the inflam-
matory infiltrate from the periphery of a TB granuloma.
Anti-CD68 immunostaining, x200.
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Figure 11 — B-lymphocytes present in low numbers in
the lymphocytary “crown” of the TB granuloma. Anti-
CD20 immunostaining, %200.

or family contact with an infection with Mycobacterium
tuberculosis to suggest a possible infection with the Koch
bacillus, as was the our case. Although paraclinical methods
of investigation such as classical radiology, computed
tomography (CT), magnetic resonance imaging (MRI),
cytological exams, microbiological and even histopathology,
it is sometimes difficult to specify the etiology of peri-
carditis. According to studies, tuberculous pericarditis
constitutes to around 1-2% of all cases of pulmonary
TB autopsied without clinically diagnosis [7].

This case has raised major clinical diagnostic issues.
Initially believed to be a polyserositis, the case was treated
with Cortisone and immunosuppressive drugs, which,
in our opinion, allowed the development of the M.
tuberculosis infection. Following this development, the
patient had to be hospitalized with clinical evidence of heart
damage: exertional dyspnea, chest pain, lower limb edema
associated with clinical and laboratory signs of liver failure.
Echocardiography revealed major signs of pericardial
involvement, highlighting the presence of increased amounts
of fluid in the pericardial cavity, associated with excessive
serous pericardial thickening. Most studies have shown
that cardiac ultrasound is an accurate, non-invasive method,
useful for diagnosing pericardial injuries, but cannot
determine their pathogenesis [21].
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Our patient presented clinical signs that were non-
specific, which made the etiological diagnosis and specific
treatment application to be delayed. Similar studies have
shown that tuberculous pericarditis clinical symptoms
are highly variable [15, 22]. Most often, symptoms of
tuberculous pericarditis is installed progressively as peri-
cardial effusion usually develops insidiously, presenting
non-specific systemic symptoms such as fever, fatigue,
chest pain, cough and dyspnea [5].

In our study, microscopic and microbiological evalua-
tions of pericardial fluid have revealed the presence of
tuberculous bacilli. After some studies, pericardial fluid
is often poor in tuberculous bacilli, which makes micro-
scopic and microbiological examination often give negative
results [23, 24]. Instead, we used the PCR method to detect
the presence of tuberculous bacilli in the pericardial fluid,
which has directed the etiological diagnosis. PCR positive
value in the diagnosis of pericardial tuberculosis is highly
questionable: according to some authors [25], PCR gave
positive results in 80% of cases; other studies have shown
that the PCR method is less sensitive than other methods,
often giving false positive results [26].

Valuable information on the etiology of pericarditis
were brought by histopathological examination of peri-
cardial fragments that revealed the presence of a chronic
inflammatory process and tuberculous bacilli. Broncho-
scopic examination showed the presence of chronic
inflammatory lesions, and with transbronchial puncture
lung tissue harvesting and histopathological study, we
established a definitive etiological diagnosis of tuberculous
granulomas by highlighting the specific changes this
condition.

The macroscopic aspect of the pericardium highlighted
during pericardiotomy and especially its histopathological
appearance showed that the disease has evolved for a long
time, the patient presented with a history of polyserositis,
in our opinion, of tuberculous etiology. Our patient
presented a much-thickened pericardium with multiple
adhesions including caseous granular inclusions within
the epicardium, corresponding to three evolutionary stage
of pericarditis. Unfortunately, with all the treatment,
pericarditis continued evolution leading to constrictive
pericarditis, which reduced diastolic filling and lead to
heart failure [27-29].

The nefarious evolution of our case was due to serious
injuries extended to the mediastinum, where computed
tomography revealed the presence of air collections
and mediastinal lymph nodes, as well as liver damage.
Numerous studies have shown that lymphatic dissemination
of tuberculous bacilli disseminate from the pericardium
at mediastinum through lymph, causing outbreaks in peri-
tracheal, peribronchiolar and mediastinal lymph nodes [1, 3].
Regarding the hepatic impairment, we considered that
this may be due to the hepatotoxic effects of TB drugs
administered to the patient; however, this damage can be
due to the dissemination of the tubercle bacillus in the
liver [30].

Patient outcome was favorable in the end, while the
development of constrictive pericarditis required further
medical treatment and supervision.

Constrictive pericarditis is a rare and severe disease,
resulting from a thickened, scarred and calcified pericar-
dium with abnormal ventricular filling [31, 32]. Diagnosis
of constrictive pericarditis includes typical clinical signs

such as pulsus paradoxus, jugular venous pulse, pericardial
knock, specific cardiac imagistic and echocardiography
findings [31]. Confirmation of the TB etiology should be
based on pericardium pathological abnormalities, such as
TB granuloma, detection of microscopic acid-fast bacilli
or positive cultures for M. tuberculosis in pericardial
tissue or fluid, coexistence of other TB determinations
in the body, or a positive response to the specific TB
treatment [33, 34]. PCR is currently used for nucleic
amplification in the diagnosis of tuberculosis [4]. When
pericardium is affected in TB, this can be fatal even
with a correct diagnosis and treatment.

In our Hospital, between 1990-2014, out of 265
bacteriological confirmed cases of extra-pulmonary TB,
only 10 were localized in the pericardium. Among 126
constrictive pericarditis with histopathology exam investi-
gated in the “Niculae Stancioiu” Heart Institute, Cluj-
Napoca, 17 cases have been diagnosed with pericardial
tuberculosis. When treating constrictive pericarditis disease,
the primary therapeutic objective is to address the tamponade.
Secondly, preventing progression from the effusive to
the constrictive stage of pericarditis is another important
therapeutic goal. Pharmacological treatment comprises
antituberculous drugs, Cortisone, and diuretics indicated
in both early stage of constriction and in advanced stage
[35]. Finally, in such cases, pericardiectomy with complete
decortication is the definitive treatment.

& Conclusions

Our case showed that tuberculous pericarditis is a rare
disease, hard to diagnose in the absence of a known contact
with a pulmonary TB contact. Laboratory examination,
such as chest radiography, CT, MRI and cardiac echography
suggest the diagnosis; however, the certainty of tuberculous
etiology is confirmed by evidentiating the Mycobacterium
tuberculosis in the pericardic liquid or on histopathology
slides. Our case developed favorably under antituberculous
treatment; however, final resolution was accomplished
with pericardial damage.
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