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Abstract

Chronic constrictive pericarditis (CP) is an uncommon form of heart failure in which a thickened and often calcified
pericardium limits diastolic filling, ultimately reducing cardiac pump performance. Diagnosis can be challenging and may
require integrating clinical data with meticulous echocardiographic assessment and cross-sectional cardiac imaging. If non-
invasive testing is inconclusive, right heart catheterization remains the gold standard diagnostic test. Classic hemodynamic
features of constrictive pericarditis may also be seen in restrictive cardiomyopathy and are often insufficient to establish
the diagnosis. Therefore, the preferred hemodynamic criteria of CP include the finding of increased ventricular
interdependence and intrathoracic and intracardiac pressure dissociation. However, the presence of concomitant pleural
disease may interfere with the catheterization hemodynamics and decrease the accuracy of these criteria as we present in

this case report.
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Introduction

Chronic constrictive pericarditis is characterized by thickening, fusion,
fibrosis, and calcification of the pericardial leaves, creating a rigid shell
that surrounds the cardiac chambers causing restriction of cardiac filling.
It is an uncommon entity whose treatment frequently requires
pericardiectomy, a procedure associated with substantial morbidity and
mortality. In the developed world, the most common causes of CP include
prior cardiac surgery, thoracic irradiation, prior idiopathic pericarditis,
connective tissue disease, malignancy and advanced renal disease (the
first three being the most frequent etiologies) [1]. Recognizing this
disease requires a high index of suspicion and a careful history and
physical examination. Most cases are nowadays adequately diagnosed by
cardiac imaging techniques, specifically 2D-echocardiography and
Doppler evaluation often supplemented with cardiac magnetic resonance
(CMR). Nevertheless, right heart catheterization continues to be the gold
standard for the diagnosis of pericardial constriction and should be
performed when the non-invasive findings are inconclusive. Classic
diagnostic hemodynamic criteria include increased central venous
pressure, near-equalization of right and left heart filling pressures, modest
elevation in right ventricular systolic pressure and a right ventricular end-
diastolic pressure that is at least one-third of the right ventricular systolic
pressure. These criteria, however, have suboptimal sensitivity and
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specificity in the differential diagnosis with other conditions, especially
restrictive cardiomyopathy [2]. Therefore, additional hemodynamic
criteria, showing greater diagnostic accuracy, have been described based
on the phenomena of intrathoracic and intracardiac pressure dissociation
and increased ventricular interdependence [3, 4]. With this case report,
we aim to show how concomitant pleural disease can decrease the clinical
value of these preferred criteria and therefore should be taken into
consideration when evaluating right catheterization findings in these
patients.

Case Presentation

A 54-year-old male presented to the emergency department with
substernal chest pain and shortness of breath. Following clinical
examination, chest X-ray, and echocardiogram evaluation he was
diagnosed of effusive-constrictive pericarditis with concomitant bilateral
pleural effusion in December 2020. An Echocardiogram showed mild
pericardial effusion, paradoxical septal motion, and a dilated inferior vena
cava with minimal inspiratory collapse. The pericardium was
hyperechogenic and thick.

Treatment with non-steroidal anti-inflammatory drugs and colchicine was
started as well as intravenous diuretics to alleviate systemic congestion.

Page 1 of 5



J. Clinical Cardiology and Cardiovascular Interventions

Due to a lack of adequate response, the patient was placed on 0.5 mg/kg
of prednisone with marked improvement in laboratory and radiological
parameters. A follow-up echocardiogram showed minimal pericardial
effusion, 4-5mm around the right cavities, but persistent constriction
signs.

Clinical evolution was unsatisfactory, with chest pain recurrence
whenever steroid tapering was attempted. Sequential echocardiograms
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showed resolution of the pericardial effusion but persistent signs of
constriction. In July 2021 a CMR exam was performed and revealed a 5
mm thickened pericardium. On follow-up chest X-ray, bilateral pleural
effusion, predominantly on the right side, persisted (Figure 1). During
these months, the patient presented several times to the Emergency
Department due to chest pain recurrence, dyspnea, and general malaise.

Figure 1: Chest X-ray showing chronic loculated right pleural effusion and secondary pulmonary atelectasis (red arrow).

Finally, due to persistent symptoms of chronic constrictive pericarditis
refractory to medical treatment, surgical pericardiectomy was suggested.

Pre-operative coronary angiography was unremarkable. Pre-operative
hemodynamics during right catheterization showed equalization of
diastolic pressures in all cavities around 20 mmHg. Elevated right atrium
pressure was observed, without respiratory variation and with a W

morphology, although with an x wave greater than the y wave (Figures 2
and 3). Square root morphology was also observed in the left and right
ventricular pressures and both chambers had equal diastolic pressures.
The pulmonary arterial pressure was mildly elevated (37/19 mmHg). Left
ventricular (LV) rapid filling wave >7mmHg was also observed. All these
data supported the diagnosis of pericardial constriction.
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Figure 2: Right atrial tracing showing elevation of right atrial pressure. Note the increased x and y descents on RA tracing (red arrow).
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Figure 3: Right atrial (RA) and right ventricular (RV) tracings showing elevation in right filling pressures with equalization of end-diastolic
pressures (red arrow).

Surprisingly however, there was no dissociation between intrathoracic
and cardiac pressures or exaggeration of ventricular interdependence, as
would be expected in a case of pericardial constriction (Figure 4).
Intracavitary pressures did not vary with respiratory changes, a typical

feature of constrictive pericarditis, but pulmonary capillary pressure
(PCP) was also unaffected by respiration (Figure 5). Therefore, no
variation in the PCP-LV gradient with respiration was observed, nor was
there an exaggeration of ventricular interdependence.
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Figure 4: Left and right ventricles tracings showing equalization of end diastolic pressures. Left ventricular tracing show the square root or dip and
plateau sign (red arrow). No evidence of increased ventricular interdependence was observed.

s \f 20/01/2022 115741 § Konitorzacidn] ; i Lonpjtud: 50 s
'lf' AR REST, J\_jltf A
INSPIRATIOQN] : M
50 I
45
:(5) w‘A I A 4 ‘-J I N - A(-.ﬁ[ v Vi
= S Y -
2 }/f / ”l | / /} / Li N A
4 ok L AN e L AN TN v " o L
ig ? \,“l 1‘7 EI ; u" ¥ ‘\ 1"‘ ‘{‘/Q‘/‘/L : % /"‘ f" 3 \{J[ *‘\ ‘n"‘ ’l -‘\‘
10 ¥ ! I . | x
" / [ 1/
& ¥ i) v
VLV 127/1/23 PWPW 22/22 (19)

Figure 5: Simultaneous LV and pulmonary artery wedge pressure (PW) tracings. No reduction of the L\V-PW diastolic gradient was observed.
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Pre-operative CT scan showed a loculated pleural effusion, more severe
on the right side, with linear uptake of the adjacent pleura with an
inflammatory appearance and secondary pulmonary atelectasis. A
diagnostic thoracentesis ruled out malignancy.

We hypothesized that the chronic right pleural effusion and secondary
pulmonary atelectasis prevented the transmission of intrathoracic pressure
changes during respiration to the right lung, where the Swan-Ganz
catheter was placed to measure PCP.

The patient was referred to surgery and pericardiectomy was performed
confirming the diagnosis of constrictive pericarditis. After surgery, the
patient markedly improved and resolution of the ultrasound signs of
pericardial constriction was observed.

Discussion

Classic diagnostic hemodynamic criteria of pericardial constriction
include elevation of central venous pressure; square root or dip and
plateau sign, which translates the sudden increase in ventricular pressure
after the early phase of rapid filling upon reaching the limit imposed by
the constrictive pericardium; decrease in right atrial pressure of less than
5 mmHg with inspiration (equivalent to Kussmaul's sign);
disproportionate elevation of end-diastolic pressure compared to RV
systolic pressure and equalization of the end-diastolic pressures of both
ventricles, with a pressure difference <5 mmHg [5].

All these classic criteria were present in our case. However, these criteria
have been shown to have 60-90% sensitivity but only 40-60% specificity
[3,6]. Additional hemodynamic criteria have been described based on the
phenomenon of intrathoracic and intracardiac pressure dissociation and
increased ventricular interdependence, showing greater accuracy for the
differential diagnosis, with >90% sensitivity and > 80% specificity
[4,7,8]. In constrictive pericarditis pressure in the pulmonary veins
decreases during inspiration but remains unaltered in the LV because
respiratory changes are not transmitted due to the thickened pericardium
causing the dissociation of intrathoracic and intracardiac pressures. Left
ventricular filling is consequently reduced allowing preferential filling of
the right ventricle. In inspiration the right ventricle ejection volume is
therefore larger than the LV volume, the opposite occurs during
expiration, resulting in an exaggeration of the ventricular interdependence

[9].

In our case, these two findings were not observed during right heart
catheterization. In addition to pericardial constriction, our patient also had

concomitant pleural pathology with chronic loculated right pleural
effusion and secondary pulmonary atelectasis. PCP measurement was
performed on the right pulmonary artery, ipsilateral to the effusion. We
suspect the pleural pathology prevented the correct transmission of the
inspiratory changes to the right lung, causing the lack of intrathoracic and
intracardiac  pressure  dissociation and increased  ventricular
interdependence. However, since clinical suspicion was high,
pericardiectomy was performed with intraoperative confirmation of the
diagnosis of pericardial constriction and subsequent marked improvement
of the patient's symptoms.

As we report in this case, pleural disease may alter the typical
hemodynamic findings in patients with chronic constrictive pericarditis.
Therefore, before performing right heart catheterization, it is important to
assess the existence of pleural disease and we consider that a chest x-ray
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should be performed before catheterization to rule out pleural
involvement. Regarding right heart catheterization, if pleural involvement
is unilateral, PCP measurements should be performed in the pulmonary
artery of the unaffected lung to minimize the influence of pleural
pathology on the hemodynamic findings.

Conclusion

Chronic constrictive pericarditis diagnosis can be challenging and
requires a careful medical history and physical examination supported by
cardiac imaging techniques. If non-invasive testing is inconclusive, right
heart catheterization remains the gold standard diagnostic test. Classic
diagnostic hemodynamic criteria of pericardial constriction are useful for
diagnosis but have suboptimal sensitivity and specificity and it is well
established that newer hemodynamic criteria based on intrathoracic and
intracardiac  pressure dissociation and exaggerated ventricular
interdependence confer greater accuracy for the diagnosis of constrictive
pericarditis. However, as we report in this case, these criteria also have
some limitations. The presence of severe concomitant pleural disease may
interfere with the right catheterization hemodynamics altering the
physiology and the findings and therefore should be considered when
interpreting the hemodynamic study. Performing a chest x-ray before
catheterization is useful to rule out pleural disease and to evaluate whether
the involvement is unilateral or bilateral. If pleural involvement is
unilateral PCP measurements should be performed whenever possible in
the pulmonary artery on the unaffected side.
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