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Key Clinical Message

This case report provides a peculiar case of tuberculous constrictive pericarditis
(TCP) who presented with right ventricular dysfunction after pericardiectomy.
Right ventricular dysfunction is one of the main postoperative complications
after pericardiectomy. Rapid and accurate identification of right ventricular dys-
function confirmed by transthoracic echocardiography (TTE), associated with
the rapid initiation of diuretics and inotropic therapy is necessary for the patient's
complete recovery.

Abstract

TCP is a condition characterized by chronic inflammation and fibrosis of the
pericardium. Pericardiectomy is the standard treatment for patients with con-
strictive pericarditis and persistent symptoms. One possible surgical complica-
tion is right ventricle (RV) failure. We report a case of a 44-year-old man who
developed RV failure after pericardiectomy for TCP. A 41-year-old man with
no medical history was referred to our hospital due to progressive dyspnea as-
sociated with edema of the lower limbs and significant weight loss (30 kg) over
the past 5Smonths. TTE revealed significant pericardial thickening and mild
pericardial effusion with normal RV function. Chest X-ray showed moderate
bilateral pleural effusion. The patient underwent pericardiectomy and bilateral
pleural drainage. Histopathological examination showed tuberculosis granu-
lomas with caseous necrosis, and antituberculosis medication was initiated.
Postoperative TTEs showed normal RV function and mild pericardial thick-
ening. The patient was discharged home after successful postoperative recov-
ery. Three weeks later, the patient was admitted to the emergency department
with dyspnea and hypoxemia. TTE revealed RV systolic dysfunction. Chest CT
showed a recurrence of moderate pleural effusion, this time loculated, with
restrictive atelectasis of the adjacent lung parenchyma. Diuretics and inotropic
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1 | INTRODUCTION
Tuberculosis is an infectious disease characterized by the
occurrence of granulomatous inflammation with necro-
sis, predominantly located in the lung tissue.' Pericardial
involvement is a condition that affects 1%-2% of patients
diagnosed with tuberculosis, but may account for up to
30% of pericarditis cases in endemic countries,” and has
a high mortality rate (17%-40% in 6 months).’
Constrictive pericarditis is a condition character-
ized by inflammation, fibrosis and loss of elasticity of
the pericardium, resulting in restricted ventricular fill-
ing and diastolic dysfunction. This leads to increased
ventricular interdependence and dissociation of intra-
cardiac and intrathoracic pressures during ventilation.
Clinically, insidious signs and symptoms of systemic ve-
nous congestion predominantly appear. It is a relatively
rare condition with varied causes.*” Progression to con-
strictive pericarditis is reported in up to 30% of cases of
tuberculous pericarditis.® Pericardiectomy is the stan-
dard treatment for patients with symptomatic constric-
tive pericarditis.” However, an intrinsic risk to surgery is
RV dysfunction, a consequence of myocardial atrophy,®
and the abrupt increase in venous return leading to vol-
ume overload, mainly in the RV. Echocardiography is an
effective method to monitor these post-pericardiectomy
hemodynamic changes.

therapy were initiated, and the patient underwent lung decortication after con-
firmation of tuberculous empyema. The patient experienced significant clini-
cal improvement. TTE before discharge showed a decreased RV chamber size
with improved RV systolic function. The patient was discharged in a stable
condition 30days after admission with a low dose of oral furosemide. Four
months after discharge, he remained asymptomatic with good functional sta-
tus. Pericardiectomy for TCP may carry the risk of developing RV dysfunction.
Furthermore, TCP itself may be associated with other complications, such as
empyema. We emphasize the importance of conducting a thorough clinical
evaluation for patients with TCP, particularly those undergoing pericardiec-
tomy, to mitigate potential adverse outcomes.

We present a case involving a 41-year-old male patient
who developed RV dysfunction 2weeks after undergoing
pericardiectomy for TCP.

2 | CASE HISTORY/EXAMINATION
A 41-year-old man with no medical history was referred
to our hospital due to progressive dyspnea associated with
edema of the lower limbs, pleural effusion, and significant
weight loss (30kg) over the past 5months. Physical exami-
nation revealed hypophonetic heart sounds, jugular sta-
sis at 45°, hepatojugular reflux, decreased breath sounds
bilaterally with signs of respiratory effort, and moderate
pitting edema on both pretibial areas.

3 | DIAGNOSIS AND TREATMENT
TTE showed pericardial thickening with adhesion, di-
lated inferior vena cava (28 mm in diameter with respir-
atory variation less than 50%), preserved left and right
ventricular function, end-diastolic volume, and end-
systolic volume (Figure 1A,B; Table 1; Videos S1,S2).
Furthermore, TTE showed the presence of (1) ven-
tricular septal shift, (2) medial mitral shift and ve-
locity of 11cm/s, and (3) the hepatic vein expiratory

FIGURE 1
normal RV systolic function and small

Preoperative TTE showed

sized RV. (A) Parasternal short axis
view; (B) Apical four-chamber view. LA,
left atrium; LV, left ventricle; RA, right
atrium; RV, right ventricle. yellow arrow:
significant pericardial thickening.
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diastolic reversal ratio of 0.85, confirming the diagnosis
of constrictive pericarditis. The preoperative chest X-ray
showed moderate bilateral pleural effusion (Figure 2A).
The patient underwent thoracentesis, and the findings,
which were nonspecific, did not allow the identification
of the etiology of the pleural effusion.

Considering the echocardiographic findings of constric-
tive pericarditis and the presence of symptoms, pericar-
diectomy via median sternotomy with cardiopulmonary
bypass and bilateral pleural drainage was performed.
Approximately 1500mL of fluid was removed from the left
side and 200 mL from the right side. The procedure involved
the complete removal of the anterior pericardium between

TABLE 1 Echocardiographic variables of right ventricular
systolic function before and after pericardiectomy.

Echocardiographic

parameters TTE1l TTE2 TTE3 TTE4

TAPSE (cm) 22 NE 10.4 17

FAC (%) 35 NE 17 324

Tricuspid ring S'wave 11 NE 6 10.5
(cm/s)

Abbreviations: FAC, fractional area change; NA, not evaluated;

TAPSE, tricuspid annular plane systolic excursion; TTE, transthoracic
echocardiography; TTE 1, preoperative TTE; TTE 2, 4 days postoperative
TTE; TTE3, TTE on admission of the second hospitalization (21 days
postoperative); TTE 4, TTE of the second hospitalization (44 days
postoperative).

FIGURE 2 (A) Preoperative chest
X-ray posteroanterior view showing
moderate bilateral pleural effusion; (B)
Postoperative chest X-ray posteroanterior
view showing absence of pleural effusion.

FIGURE 3 Postoperative TTE

2 showed marked dilatation and

low ejection fraction of the RV. (A)
Parasternal short axis view; (B) Apical
four-chamber view. LA, left atrium; LV,
left ventricle; RA, right atrium; RV, right
ventricle.
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the two phrenic nerves, the removal of the diaphragmatic
pericardium, and part of the posterior pericardium. The
anatomopathological examination revealed chronic granu-
lomatous pleuritis and chronic granulomatous pericarditis
with extensive areas of caseous necrosis. Antituberculosis
therapy was initiated (rifampicin 150 mg, isoniazid 75mg,
pyrazinamide 400mg, and ethambutol 275mg of five tab-
lets daily for 2months, followed by 4 months of rifampicin
150mg and isoniazid 75 mg of five tablets daily).

The postoperative chest X-ray (fourth postoperative
day)isillustrated in Figure 2B. Postoperative TTEs demon-
strated preserved biventricular function and mild pericar-
dial thickening (Figure 3A,B; Table 1; Videos S3,S4). The
patient was discharged from the hospital 8 days after the
pericardiectomy.

Three weeks after the surgery, he was admitted to the
emergency department with dyspnea and hypoxemia.
Physical examination again revealed jugular stasis at
45° and hepatojugular reflux, decreased breath sounds
bilaterally, and moderate pitting edema on both pretib-
ial areas. He presented with a heart rate of 93 beats per
minute, blood pressure of 119/85mm Hg, and body tem-
perature of 36.3°C. The respiratory rate was 31 breaths
per minute with 89% peripheral oxygen saturation with-
out supplementary oxygen. The electrocardiogram (ECG)
on admission showed sinus rhythm with nonspecific ST-T
repolarization abnormalities (Figure 4).

A new TTE showed preserved LVEF, severe RV
dysfunction, mild tricuspid and mitral regurgitation,
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FIGURE 4 ECG on admission (2weeks after pericardiectomy) showing sinus rhythm with nonspecific ST-T repolarization

abnormalities (black arrows).

and mild pericardial thickening (Figure 5A,B, Table 1,
Videos S5,S6). Chest CT revealed a recurrence of mod-
erate pleural effusion, now loculated, with restrictive
atelectasis of the adjacent lung parenchyma (Figure 6).
He developed respiratory failure and hemodynamic in-
stability, requiring intubation. Dobutamine at 7.5 mcg/
kg/min and diuretics were initiated. Corticosteroids
and antibiotics were prescribed, and the loculated pleu-
ral effusion was drained. Dobutamine was gradually
discontinued by day 15 of admission. TTE performed
on day 44 revealed a decreased RV chamber size with
improved RV systolic function (Figure 7A,B, Table 1,
Videos S7,S8). He was discharged in a stable condition
30days after admission with a low dose of oral furo-
semide. Four months after discharge, he remained as-
ymptomatic with good functional status and normal
exercise capacity.

FIGURE 5
of second hospitalization (21 days

TTE of admission

postoperative) revealed a reduction in RV
size with improved RV systolic function.
(A) Parasternal short axis view; (B) Apical
four-chamber view. LA, left atrium; LV,
left ventricle; RA, right atrium; RV, right
ventricle.

FIGURE 6 Chest CT showing moderate bilateral pleural
effusion, and significant pericardial thickening. Yellow arrow:
significant pericardial thickening; red arrow: bilateral pleural effusion.
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FIGURE 7 TTE of the second
hospitalization (44 days postoperative)
showing RV less dilated than seen
previously. (A) Parasternal short axis
view; (B) Apical four-chamber view. LA,
left atrium; LV, left ventricle; RA, right
atrium; RV, right ventricle.

4 | DISCUSSION

Tuberculosis is the most common cause of constrictive
pericarditis, accounting for 38%-83% of cases in endemic
countries.” Transient constrictive pericarditis occurs in
10% of tuberculosis-related pericarditis, while progression
to chronic constrictive pericarditis occurs in 20%-50% of
patients despite antituberculosis treatment.’ Furthermore,
chronic constrictive pericarditis can persist for several
years, leading to heart failure.” Although the right and left
ventricular diastolic pressures are equalized in this dis-
ease, symptoms of RV dysfunction are dominant.

TCP typically presents with dense fibrosis that progres-
sively impairs diastolic filling of the heart. Therefore, pericar-
diectomy in combination with antituberculosis drugs is the
recommended treatment for TCP and persistent symptoms.

The main advantages of pericardiectomy are (1) improve-
ment of symptoms, (2) a better chance of a complete cure
than with medication, and (3) preventing constriction from
worsening and damaging the heart muscle. On the other
hand, bleeding complications, atrial arrhythmias, kidney
failure, RV dysfunction, and death are potential postoper-
ative complications. Pericardiectomy can lead to increased
left ventricular end-diastolic volume and improved Frank-
Starling reserve, providing an increase in exercise stroke
volume, cardiac output, and aerobic capa(:ity.10 Bozbuga
et al. showed an improvement in the functional status in
88% of patients undergoing pericardiectomy after a 1-year
follow-up."’ A meta-analysis that investigated the effects
of pericardiectomy in patients with TCP showed that pa-
tients had a significant improvement in the New York Heart
Association (NYHA) grade 1year following pericardiectomy
(HR 8.04, 95% CI [5.20-12.45], I*=0%)."*

The mortality rate in patients with chronic constrictive
pericarditis undergoing pericardiectomy varies between
4% and 8%.'*'* However, it is important to note that the
mortality associated with pericardiectomy has markedly
decreased over the past decades.'”

RV dysfunction is one of the main postoperative com-
plications after pericardiectomy.'®'® However, this problem
commonlyoccursduring the early postoperative phase. Azzu
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A et al. showed that approximately 80% of patients have ev-
idence of RV dysfunction early post-pericardiectomy.*® The
main pathophysiological mechanisms possibly involved in
RV dysfunction after pericardiectomy are myocardial atro-
phy secondary to prolonged constriction as well as a rapid
increase in venous return to the right heart after pericar-
dial decompression.17 This external constriction leads, over
time, to a reduction in myocardial mass due to low diastolic
volumes. For this reason, when the ventricle is exposed to
a greater volume postoperatively, ventricular dilation oc-
curs, and cardiac output decreases. Thus, it is important to
choose the ideal period for pericardiectomy, given that if the
surgical option is postponed for a long time, the greater the
risk of irreversible ventricular remodeling and the greater
the probability of low output syndrome.'® Another post-
pericardiectomy complication is tricuspid insufficiency,
which occurs due to sudden RV dilation.

Although cardiopulmonary bypass is associated with
higher rates of postoperative complications, in our case,
it was necessary to facilitate a complete pericardiectomy.
Studies have demonstrated the benefit of complete peri-
cardiectomy in terms of long-term survival and symptom
improvement.'*™!

The prognosis after surgery depends on age, the degree
of myocardial involvement, the severity of liver dysfunc-
tion caused by the constriction, the preoperative NYHA
functional class, the presence of extensive pericardial cal-
cifications, which condition the incomplete removal of
the pericardium, or of pericarditis caused by exposure to
radiation.*

Over the next 4months, he had no recurrence of
symptoms while using antituberculosis therapy. In post-
pericardiectomy follow-up, it is necessary to identify
patients who are at greater risk of complications. The de-
velopment of post-pericardiectomy complications is not
uncommon in patients with constrictive pericarditis. RV
dysfunction warrants prompt recognition and aggressive
treatment for heart failure.

We report a peculiar case of a patient with TCP who
presented RV dysfunction 2weeks after pericardiectomy.
RV dysfunction occurred in the late post-pericardiectomy
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phase, although it is more common early post-
pericardiectomy. Rapid and accurate identification of RV
dysfunction confirmed by TTE, associated with the rapid
initiation of diuretics and inotropic therapy, in addition to
drainage of the pleural effusion complicated by empyema
and administration of appropriate antibiotics, allowed the
prompt and complete recovery of the patient.

5 | CONCLUSIONS

Tuberculosis is a disease associated with the development
of empyema and constrictive pericarditis. Acute RV dys-
function is a potentially fatal event that necessitates the
administration of diuretics and inotropic support, along
with hemodynamic assistance. The presence of empyema
requires drainage for both therapeutic and diagnostic pur-
poses. Recognizing and managing acute RV dysfunction
are crucial steps in preventing life-threatening outcomes,
and therapeutic approaches aim to address the hemody-
namic challenges associated with this condition.
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