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Background Constrictive pericarditis is a rare condition which is characterized by pericardial layers thickening and it may not be
relieved by conventional medical or surgical therapies. Some patients could profit from specific surgical techniques
such as the waffle procedure which removes epicardial tissue strips of the visceral layer of the pericardium. It allevi-
ates diastolic dysfunction, since it is known that the constrictive physiology observed in constrictive pericarditis
depends mainly on the visceral layer.

...................................................................................................................................................................................................
Case summary We describe the case of a 59-year-old male complaining of predominantly right heart failure symptoms. Initially, a

transthoracic echocardiogram showed pericardial effusion with several fibrous tracts and a constrictive pattern.
The work-up was completed with thoracic computed tomography and right heart catheterization along with sev-
eral microbiological, serological and immunological tests. The final diagnosis was idiopathic constrictive pericarditis.
The clinical course was unfavourable, and the patient was referred for prompt surgical treatment using a technique
called the waffle procedure. Subsequently, the patient has remained asymptomatic.

...................................................................................................................................................................................................
Discussion Constrictive pericarditis combines features of both constriction and tamponade. Some patients may present an un-

favourable clinical course with conventional therapeutic approaches. They could benefit from the waffle procedure
which allows an improvement in diastolic and, subsequently, in systolic function.
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Learning points
• Constrictive pericarditis results in mixed features of both constriction and tamponade and its symptoms are directly associated with right

heart failure. As a consequence, diagnosis may be difficult and multiple imaging modalities are required in its diagnosis.
• Some patients could benefit from the waffle procedure which allows an improvement in diastolic and, subsequently, in systolic function.
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Introduction

Constrictive pericarditis is a rare condition which is characterized by
pericardial layers thickening with underlying constrictive physi-
ology.1,2 There are several causes of constrictive pericarditis: post-
cardiac surgery, infectious or radiation therapy. Its diagnosis can be
challenging requiring detailed analysis of a variety of investigations
due to overlapping signs and symptoms of tamponade or right heart
failure. On physical examination, different symptoms and signs such
as lethargy, ascites, lower limb oedema, or hypotension along with
jugular venous distension or pulsus paradoxus may be found. Some
patients may benefit from surgical treatment which allows relief of
the constriction.3,4

Timeline

Case presentation and diagnostic
assessment

We describe the case of a 59-year-old Hispanic male with type 2 dia-
betes on treatment with metformin. He was admitted to our hospital
with a 1-month history of heart failure symptoms. He complained of
progressive dyspnoea, orthopnoea, paroxysmal nocturnal dyspnoea,
lower-limb oedema extended above the knee, and an increased

abdominal size. In addition, cough and chest pain worsening during in-
spiration were described. Blood pressure at admission was 106/
68 mmHg and heart rate 90 b.p.m. Physical examination revealed as-
cites with visible bulging of the flanks and fluid wave, jugular venous
distension (the filling level of the jugular vein was 5 cm vertical height
above the manubriosternal joint), positive Kussmaul sign, and pulsus
paradoxus (the systolic blood pressure fell to 92 mmHg in inspir-
ation) as the most relevant symptoms. Upon cardiac auscultation: S1/
S2 heard, no gallops or murmurs heard, no pericardial knock.
Pulmonary auscultation: reduced vesicular breath sounds in the lung
bases, no rales.

The blood test showed haemoglobin of 13 g/dL (13.5–17.5 g/dL),
spontaneous INR of 1.3 (0.9–.2), C-reactive protein of 4 mg/L
(<0.29 mg/L), NT pro-BNP: 667 pg/mL, and GGT: 95 U/L. A poster-
oanterior chest X-ray film showed cardiomegaly and bilateral pleural
effusions. The 12-lead ECG is showed in Figure 1.

The episode was labelled as a first episode of heart failure, and the
patient was admitted to work-up. A transthoracic echocardiogram
displayed a preserved left ventricular ejection fraction and a mild right
ventricular systolic dysfunction (right ventricular size normal, TAPSE
15 mm). Both atrial sizes were normal. The septum presented an
abrupt posterior motion in early diastole with inspiration. It also
appeared to ‘flutter’ as the left and right ventricles filled during dia-
stole. Thickening of the pericardial layers and a loculated anterior
pericardial effusion (19 mm) with several fibrous tracts were
observed (Figure 2). Spectral PW Doppler imaging revealed a restrict-
ive filling pattern in the mitral inflow—(E:A ratio 2.2). It also revealed
significant respiratory variation: the mitral E wave velocity decreased
more than 25% with inspiration. A contrast enhanced computed
tomography (CT) of the thorax was performed to assess thickening
and calcification of the pericardium in order to characterize the peri-
cardial effusion (Figure 3). The scan also showed contrast in the supra-
hepatic veins as an indirect sign of systemic veins congestion and
heart failure.

An intravenous diuretic treatment (furosemide and spironolac-
tone) was started as well as anti-inflammatory therapy (Ibuprofen
1200 mg daily and colchicine 1 mg daily). In order to rule out infec-
tious and oncological causes of pericardial effusion, tuberculine sensi-
tivity test (Mantoux) and several infectious (C. burnetti, Toxoplasma,
HIV, Borrelia, Rickettsia, Brucella, Tripanosoma cruzi, M. and C. pneu-
moniae) and oncological markers (alpha fetoprotein, beta-2-
microglobulin, CA 19-9, and carcinoembryonic antigen) were tested
and were all normal. In the 12-lead ECG there were sinus rhythm
and low voltage QRS complexes. A coronary angiography revealed
normal coronary arteries and the right heart catheterization showed
the following results: (i) right atrial pressure: 21/12 mmHg; (ii) right
ventricular pressure: 38/20 mmHg; (iii) left ventricular pressure: 110/
24 mmHg; (iv) mean pulmonary artery pressure: 28 mmHg; (v) PWP:
17 mmHg; an (vi) cardiac index: 3.14 L/min/m2. They evidenced eleva-
tion and near-equalization of the end-diastolic pressures of both ven-
tricles and high right atrial pressure with M morphology and
Kussmaul sign. Evidence of dip and plateau was not found because of
tachycardia and previous diuretic treatment.

Afterwards, the patient presented a marked clinical worsening due
to a slight increase in pericardial effusion size and tamponade which
prevented us from performing further tests, and the patient was dir-
ectly referred to cardiac surgery.

.................................................................................................
Day/month Event

5 May 2016 Patient arrives in emergency department complain-

ing of 1-month history of dyspnoea, lower-limb

oedema, and ascites.

5 May 2016 Evaluated by a cardiological team, admitted to

Cardiology ward. Diuretic treatment is started.

6 May 2016 A first transthoracic echocardiogram is per-

formed—thickening of the pericardial layers, locu-

lated pericardial effusion.

Anti-inflammatory treatment is started.

9 May 2016 Computed tomography shows an anterior pericar-

dial effusion.

11 May 2016 Patient undergoes right heart catheterization—ele-

vation and near-equalization of end-diastolic

pressures of both ventricles.

13 May 2016 Echocardiography performed—reports similar

findings.

Ongoing symptoms still present.

16 May 2016 Clinical deterioration. Cardiac magnetic resonance

imaging is postponed.

17 May 2016 Surgical treatment (waffle procedure) is performed.

24 May 2016 Favourable post-operative course.

17 June 2016 All microbiological, serological and immunological

tests are negative.

1 July 2016 Patient remains asymptomatic. No recurrence of

pericardial effusion.

2 C. Espejo-Paeres et al.
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Interventions, follow-up, and
outcomes

A subtotal phrenic-phrenic pericardiectomy was performed.
Subsequently, an off-pump waffle procedure, with several transverse
and longitudinal epicardial incisions, was performed (Figure 4 and
Supplementary material online, Video S1). Surgery showed a thick-
ened pericardium with haematic fluid filling the pericardial sac and fi-
brin tracts. The right heart failure was resolved, and a control
echocardiogram excluded pericardial effusion or constriction. The
histology, including the polymerase chain reaction (PCR) testing for
Mycobacterium tuberculosis on pericardial tissue, excluded

tuberculosis. Other microbiological and serological tests were nega-
tive. The clinical diagnosis was idiopathic constrictive pericarditis.
Subsequently, the patient has remained asymptomatic.

Discussion

Constrictive pericarditis usually results in a combination of features
of both constriction and tamponade, and its symptoms are directly

Figure 1 12-lead ECG that denotes sinus rhythm and low voltage.

Figure 2 2D transthoracic echocardiogram, subcostal view.
There is pericardial effusion, fibrinous tracts and very thick pericar-
dial layers.

Figure 3 Contrast enhanced in thoracic CT. Thickened pericar-
dium (arrow), severe anterior pericardial effusion and right pleural
effusion were observed.
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associated with right heart failure. In consequence, the diagnosis may
be difficult and multiple imaging modalities are required to diagnose
it. Magnetic resonance imaging, over recent years, has shown itself to
be important not only to establish the severity of the disease but also
to inform the clinical course,5 but the clinical situation of the patient
prevented us to perform it. In some cases, there can be concomitant
pericardial effusion and elevation of the right atrial and pulmonary
wedge pressures following drainage of the pericardial fluid which
point to the constrictive process.4,6–8 Unfortunately, despite consid-
ering performing a pericardiocentesis, both as a therapeutic method
and also to define better the disease, the characteristics of the peri-
cardial effusion with fibrous tracts together with the poor clinical sta-
tus of the patient led us to choose surgery as the most effective and
long-lasting treatment in this particular case.

Concerning the aetiology, the most common cause is idiopathic (up
to 61%), followed by post-cardiac surgery (37%). Other causes are
post-infectious tuberculous or purulent pericarditis (3–15%) and radi-
ation therapy.2,4,9,10 Imaging and analytical results of this case agree
with an idiopathic constrictive pericarditis. Interestingly, all serological
and microbiological tests, including tuberculosis with PCR testing for
M. tuberculosis on pericardial tissue, were negative. The sensitivity of
pericardial biopsy for diagnosis of tuberculous pericarditis ranges from
10 to 64%11,12 and a normal pericardial biopsy does not exclude tuber-
culosis,13 whereas PCR testing for M. tuberculosis is more sensitive
(>80%) than other tests when it is performed on pericardial tissue.14

Regarding the surgery, pericardiectomy is an effective treatment.
However, it is known that in constrictive pericarditis the constriction
depends mainly on the visceral layer of the pericardium so a radical
pericardiectomy alone could not be effective in patients with a
marked epicardial constriction as described by Heimbecker
et al.3,4,6,15 The waffle procedure consists of removing longitudinal
and transverse epicardial tissue strips of the visceral layer. This pro-
cedure must be started on the left ventricle and continued on the
right ventricle, since the left ventricle would suffer from massive pre-
load if a waffle incision were to be made first on the right ventricle.15

Patched epicardiectomy allows an improvement in diastolic function
by relieving the constriction and subsequently allows an improve-
ment in systolic function.3,4,6

Conclusions

The waffle procedure is an effective therapy in relieving pericardial
constriction. Radical pericardiectomy alone may not be effective
enough in some patients who require a more aggressive strategy to
improve diastolic dysfunction.15

Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.
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