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Abstract

Constrictive  pericarditis (CP) is an
uncommon disease. Defined as a cicatricial
process leading to thickening, hardening of
the pericardium which ultimately results in
loss of pericardial elasticity and restriction of
filling of the cardiac chambers.

Pericardial calcification (PC) is the sequelae
of inflammation, fibrosis, and necrosis,
which is commonly found in constrictive
pericarditis, although cases with almost
fully/completely calcified pericardium are
very rare. Therefore, presenting cases with
such a degree of calcification are of high
importance to the medical community. Often

pericardial calcification is an incidental

finding noted during chest imagery as such
remains asymptomatic. However, during
disease progression, patients develop signs
and symptoms of congestion as a result of
restriction to ventricular filling caused by the
rigid pericardium.

Surgery provides the only effective treatment
for patients with symptomatic constrictive
pericarditis. We report two cases with
calcification

“horseshoe” successfully

surgically treated in our institution.
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INTRODUCTION

Varying degrees of pericardial calcification are
present in about 80 to 98% of the cases of
constrictive  pericarditis, although  almost
completely calcified cases are rather rare (1). The
most common etiologies include viral infections,
tuberculosis, chest radiation exposure, and
following cardiac surgery (2). Pericardial
calcification is more common over the right side,
anterior and diaphragmatic aspects of the heart in
the atrioventricular grooves (3). The most
common X-Ray finding is a curvilinear density at

the extreme margin of the cardiac silhouette

pressure over the last 9 months. On the ECG
persistent atrial fibrillation was confirmed. The
chest CT and X-Ray identified a pericardial
thickening with multiple calcification sites (fig
1a) as well as minimal bilateral pleural effusion.
A thoracentesis was performed which concluded
that the pleural effusion was transudative. ECHO
revealed a normal ejection fraction with mild to
moderate MR. A paradoxal movement of the
interventricular septum was found and as well as
a restrictive pattern of the LV filling and dilated
VCI with 50% collapse during inspiration.

Cardiac angiogram subsequently was normal.

Figure 1. (a) lateral X-Ray view, “horseshoe” silhouette; (b) lateral X-Ray post-op

(better on lateral view) also known as the
“horseshoe” silhouette (4). We are going to
present the clinical/imaging findings as well as
the surgery outcomes in the following case
reports.

CASE 1

A 45-year-old female patient with no underlying
medical illness presented with worsening

symptoms of dyspnea, exhaustion, and low blood

She was later consulted to our cardiac surgery
unit, where a decision to perform a
pericardiectomy was taken. Through this
procedure was identified that the pericardium was
mostly thickened (5-6 mm) around the inferior
vena cava and above the right atrium and
ventricle. We initially began to remove the
calcium around the superior vena cava,

pulmonary artery and aorta. (Fig 2) After that we
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Figure 2. calcification above RV and RA

went on to perform the phrenic-to-phrenic
pericardiectomy, decalcifying around the heavily
calcified areas leaving only two small areas
above the right atrium and ventricle (where the
calcium was strongly adhered) in order not to risk
damaging them. The surgery was performed via
open median sternotomy. Post-operatively, the

patient made an uneventful recovery. The final
X-Ray showed an important decrease of calcium
around the heart. (Fig 1b)

CASE 2

A 60-year-old male patient presented with
worsening symptoms of chest pain and dyspnea
over the last 2-3 months. He was admitted to the
sanatorium hospital because of severe persistent
bronchial asthma. On consecutive ECGs
paroxysmal atrial fibrillation was confirmed. The
chest CT and X-Ray identified a circumferential
diffuse calcification of the pericardium (Fig 3a)
as well as left pulmonary cystic bronchiectasis.
ECHO revealed an ejection fraction of 55% with
mild MR and AR and moderate TR, PSAP 45
mmHg. A twisting of the interventricular septum
and restrictive diastolic pattern was shown. The
right and left atrium were enlarged. Cardiac
catheterization showed the “deep plateau” pattern

in the left and right ventricle pressure curvature

).

Figure 3. a)"horseshoe" pattern pre-op; (b) decalcified heart post-op
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After consulting it was decided to perform a
pericardiectomy, similarly to the first case. After
the median sternotomy, we saw that the
pericardium was deeply calcified, mostly above
the right and left ventricle, with a 6-7 mm
thickness. Therefore, we began decalcifying
around the aorta and the pulmonary artery
working our way down to the diaphragmatic
surface and then laterally to the apex. (Fig 4) The
goal was to perform a gradual phrenic to phrenic
pericardiectomy  without  perforating the
ventricles. At the end of the procedure, we were
able to fully free the ventricles from calcium
without any complications. The patient made a
full recovery and was dismissed 4 days after
surgery. The post-operative X-Ray showed

successful results of the pericardiectomy. (Fig
3b)

Figure 4. "The birth of the heart"

DISCUSSION

Both patients in the case reports we presented
suffered symptoms related to diastolic
dysfunction caused by the mechanical restriction
of calcified pericardium. Pericardial calcification
is in most cases an ongoing process that indicates
chronic restrictive pericarditis (6). When
symptoms such as shortness of breath, chest pain,
elevated jugular venous pulse, pedal edema do
not improve after conservative treatment, surgical
options are the only remaining solution.
Pericardiectomy can be performed via median
sternotomy, anterior thoracotomy or left
anterolateral thoracotomy approaches. The aim of
pericardiectomy procedure is to remove the
calcified or fibrotic pericardium as much as
possible. The technical difficulties a surgeon
faces during the procedure are related to the
degree and the site of calcification. A
pericardiectomy can be considered successful
when the diastolic filling of the ventricles
improves after the procedure and the calcium is
removed maximally without damaging the
respective surfaces. However, the long-term
survival of patients undergoing pericardiectomy
is dependent on the etiology of disease that leads
to constrictive pericarditis (7).

Although is an uncommon condition, this
diagnosis should be kept in mind when patients
present cardiac symptoms. Chest X-ray remains a

valuable early detector of pericardial
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calcification. When the onset of the cardiac
symptoms has begun and conservative treatment
fails to succeed, pericardiectomy remains a gold
standard procedure that ensures almost
immediate relief from the symptoms of

constrictive calcific pericarditis (8).

CONCLUSION
Surgery for extensive calcified constrictive
pericarditis remain a challenge for every surgical

team and can be performed with excellent results.
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