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Abstract

The pericardium is a watertight sac that envelops the heart and the great vessels. It is affected by various disease states, and its tough and inelastic nature means
that acute accumulation of small amounts of fluid, or fibrosis and scarring processes affecting it may impede filling of cardiac chambers and reduce cardiac output.
This is the main impact that the pericardium has in pathological states. In this review, we address the anatomy and physiology of the pericardium and the various

pathophysiological conditions that affect it. We then review the various treatment options available to treat different pathologies affecting the pericardium.

Introduction

The pericardium is the watertight sac that envelops the heart and
the great vessels that emerge from it or drain into it. Its tough and
inelastic nature implies that acute accumulation of small amounts of
fluid or fibrosis and scarring of the pericardium itself impede the filling
of heart chambers and reduce cardiac output, and that is the main
impact that the pericardium has in pathological states. In this review,
we address the anatomy and physiology of the pericardium and the
various pathophysiological conditions that affect it.

Anatomy

The pericardium envelops the aorta and the pulmonary artery
anteriorly and laterally, inferior to the innominate vein, and the
superior vena cava for a few centimeters until its entry into the right
atrium. It envelopes the cardiac chambers and the supradiaphragmatic
inferior vena cava, and the last 1-2 centimeters of the pulmonary veins
before they merge with the left atrium. The reflection of the pericardium
over the pulmonary veins creates the transverse sinus superiorly and
the oblique sinus inferiorly (Figure 1).

The pericardium is anatomically composed of 2 layers. The inner or
visceral layer is composed of a monolayer of mesothelial cells that blends
with the epicardium and for all practical purposes is indistinguishable
from it. The outer layer is the parietal pericardium, and this is a tough
and inelastic material rich in interspersed dense collagen and elastin
fibres. The parietal pericardium itself is histologically composed of 3
layers, from inside to out:

e The serosa, consisting of a surface layer of mesothelial cells
and a narrow submesothelial space

e The fibrosa, containing variously oriented layers of collagen
fibrils and small elastic fibers

The epipericardial connective tissue layer, containing mainly large
coarse bundles of collagen and forming part of the pericardiosternal
ligament [1].

Normally about 30 milliliters of straw-coloured lymph-like fluid
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surround the heart within the parietal pericardium, allowing the heart
to move freely within the sac.

Pathophysiology of pericardial disease

Pericardial effusion and tamponade

Acute and chronic conditions may cause accumulation of fluid
in the pericardium. These are outlined in Table 1. Acute conditions
causing accumulation of fluid in the pericardium include various
forms of pericarditis, both infective and inflammatory types. Chronic
conditions causing a slow accumulation of fluid lead to stretching of the
pericardium and delayed pressure on the cardiac chambers. Symptoms
reflect the pathology causing the pericardial effusion. Viral or bacterial
pericarditis causing pericardial effusions present initially with pyrexia
and chest pain, followed by dyspnea on exertion, due to pressure on the
left atrium and pulmonary venous congestion. Signs include an initial
pericardial friction rub due to the rubbing of the pericardial surfaces
together, then with accumulation of fluid, distant heart sounds, and
on percussion, a large heart border, sternal dullness extending beyond
the fifth costal cartilage (Dressler’s sign), and a patch of dullness at the
inner part of the left lung base (Ewart’s sign) [2]. Larger effusions may
produce atelectasis by compression of left lower lobe bronchus [2]. A
pathognomonic sign of pericardial tamponade is pulsus paradoxus.
First described by Kussmaul in 1873, this represents an exaggeration of
the normal drop in systolic blood pressure, which occurs on inspiration,
when negative intrathoracic pressure leads to increased venous return
to the right heart. When the pericardium constricts the right heart, its
free wall cannot dilate, and the ventricle can only accommodate the
volume load by septal bulging to the left side, temporarily reducing left
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Figure 1. Shows the anatomy of the pericardium, its reflections and the location of the
great vessels.

Table 1. Causes of pericarditis

Acute
Idiopathic

Viral infections Echovirus, Coxsackie, Influenza, ebstein-barr,

cytomegalovirus, Adenovirus, Varicella, Rubella,
Mumps, hepatitis B&C, human-immunideficiency,
Parvo B19 and Human Herpes 6

Bacterial infections purulent or septic pericarditis, tuberculosis, Coxiella

burnetii, Hemophilus, Staphylococci, Chlamydia,

Mycoplasma, Legionella
Fungal infections Histoplasma, Aspergillosis, Blastomycosis, Candida
Parasitary Echinococcus, Toxoplasma

Systemic autoimmune diseases, eg: lupus, rheumatoid, Sjogren’s syndrome

Chronic
Idiopathic
Bacterial infections tuberculosis
Systemic autoimmune diseases
Malignancy Primary eg: mesothelioma;
secondary — lung, breast cancer, lymphoma
Post-cardiac surgery/cardiotomy

Post myocardial infarction
Post-cardiac transplantation
Post-trauma

Metabolic

Drug induced

Uremia, Myxedema

Procainamide, hydralazine, isoniazid, phenytoin,
Penicillin, Doxorubicin, daunorubicin
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ventricular output with a consequent drop in systolic blood pressure.
Pulsus paradoxus is considered present if the drop in systolic blood
pressure exceeds 10 mmHg, and this can happen in a tense pericardial
effusion [3]. The true explanation for pulsus paradoxus may be more
complex. The enhanced pressure drop between the lowered pulmonary
venous pressure on inspiration and the left atrium subjected to high
intrapericardial pressures may reduce left heart filling. Downward
movement of the pericardium during inspiration may contribute
by further increasing intrapericardial pressure by bowstringing the
pericardium [2,3].

The size of a pericardial effusion is assessed by echocardiography
and can be graded as small (echo-free space in diastole <10 mm),
moderate (10-20 mm), large (>20 mm), or very large (>20 mm with
compression of the heart) [4]. Progression of the pericardial effusion
may result in the clinical syndrome of cardiac tamponade. This
is characterized by symptoms of dizziness, dyspnea and syncope,
accompanied by hypotension, an increased central venous pressure or
raised jugular venous pressure, and a quiet heart, recognized as “Beck’s
triad” [5]. Pulsus paradoxus may be present in addition [2].

A chest radiograph reveals an enlarged and globular cardiac
silhouette and echocardiogram maybe able demonstrate the presence
of excess fluid in the pericardial cavity, with right atrial and right
ventricular diastolic collapse in 92% and 57% of patients respectively
[6]. This depends on the windows obtained for echocardiography.
Following cardiac surgery, presence of some air in the pericardium
and distortion of the axis of the heart may render demonstration of
fluid in the pericardial cavity and its pressure on the cardiac chambers
difficult to visualize and prove tamponade. However, clinical suspicion,
along with echocardiographic features should help at achieving a
diagnosis. High intrapericardial pressure is reflected by right atrial
pressure, which is readily measurable and may aid the diagnosis, or
by a raised jugular venous pressure [6]. Other echocardiographic
features include inspiratory increase in isovolumetric relaxation time
of around 85%, and a decrease in inspiratory early mitral flow velocity
and at atrial contraction of around 43% and 25%, respectively [7].
This is accompanied by an inspiratory increase in early tricuspid flow
velocities and at atrial systole of around 85% and 58% respectively
[7]. Following relief of tamponade, these values drop to <25% for
the right-sided velocities and <10% for the left sided velocities [7].
Furthermore, inspiratory left ventricular ejection time and aortic
flow velocities can drop by 21-26%, while inspiratory pulmonary flow
velocities increased 40%; all these decreased to <5-10% after relief of
tamponade [7]. Echogenic pericardial fat or pulmonary shadows may
give the appearances of intrapericardial clot adherent to the cardiac
chambers. These can lead to a false diagnosis of tamponade and may
require computerized tomogram to confirm or exclude the diagnosis
of a pericardial effusion [8].

If tamponade is suspected treatment should be immediate, to
prevent deterioration and development of clinical shock syndrome.
This maybe initially treated by subxiphoid pericardiocentesis under
echocardiographic guidance [8]. If fluid re-accumulates, then a more
permanent solution may be the creation of a pericardial window to
drain any future fluid build-up into the pleural space (by balloon echo-
guided percutaneous balloon, or through minithoracotomy or video-
assisted thoracoscopic procedures) [9,10]. An alternative is subxiphoid
pericardiotomy and pericardial-peritoneal window. If tamponade is
due to blood with clots, sternotomy may be needed [2]. All have an
80%-90% efficacy in relieving pericardial effusion and help diagnosis
by permitting pericardial biopsy [8].
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Pericardial constriction

Presentation is insidious, with fatigue, dyspnea on exertion,
orthopnea, weakness, abdominal distension, and peripheral edema [11].
Signs of right-sided failure predominate, with ascites, hepatomegaly
and distended veins; ankle and peripheral edema appear late, while
signs of left-sided failure such as orthopnea and inspiratory crackles
are less frequent [2]. Kussmaul’s sign (increased inspiratory venous
distension) may be present, along with hepatojugular reflux and
other evidence of and increased central venous pressure while pulsus
paradoxus is infrequent [2,12]. There may be atrial fibrillation with a
rapid ventricular rate, a ventricular third heart sound - ‘pericardial
knock’ - due to abrupt cessation of ventricular filling in early diastole
[2]. This usually occurs 0.06-0.12 seconds after the second heart sound
and coincides with peak diastolic filling [13].

Dissociation of intrathoracic and intracardiac pressures with
respiration: Normally there is an inspiratory decrease in all cardiac
and pulmonary pressures due to the negative intrathoracic pressures.
In constriction, the cardiac chambers are isolated from intrathoracic
pressure changes due to the thickened pericardium. The predominant
pathophysiology is the limitation of cardiac filling, not throughout the
cardiac cycle as in tamponade, but towards the end of diastole due to
the stiff, non-compliant fixed pericardium. Thus, early diastolic filling
pressures are low and late diastolic filling pressures are much higher.
This early diastolic dip and a high diastolic plateau in the right ventricle
is described as the “square-root” sign (Figure 2) seen on pressure
tracings obtained by during cardiac catheterization, and is suggestive
of constrictive pericarditis (CP) [2,14]. Right atrial pressure tracings
reveal a deep ‘y’ descent, which correlates to the nadir of the square-root
sign (Figure 2) [14]. Normally, inspiration results in up to 10 mmHg
drop in right atrial pressure. In constriction, the thickened pericardium
prevents the right atrium from accepting inspiratory acceleration
of blood from the systemic veins. Therefore, the neck veins become
prominently distended during inspiration, producing Kussmaul’s sign
[14]. In CP, 75% of diastolic filling essentially occurs in the first quarter
of diastole, and these hearts are dependent on tachycardia to maintain
cardiac output [13].

In a dog model of pericardial constriction, Santamore and
associates elegantly demonstrated that ventricles are pathologically
“coupled”, so that filling of one ventricle causes a shift of the septum
into the other, and the end-diastolic pressures of the right and left
ventricles tend to equilibrate [15]. The total amount of blood entering
the heart changes little during the respiratory cycle. In inspiration, the

100 mmHg

0 mmHg_

A B

Figure 2. A. Right and left ventricular pressure tracings showing the abrupt cessation of
diastolic filling with a plateau of the pressures (square root sign). B. Right and left atrial
pressure tracing showing the deep ‘y’ descent.
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negative intrathoracic pressures draw volume into the great veins and
thus into the right atrium and ventricle, the septum moves leftward
(septal bounce) and impedes diastolic filling of the left ventricle due
to the rigid pericardium. This results in 2 phenomena, a sharp rise
in diastolic filling pressures in the right ventricle-square root sign in
the right ventricular trace on cardiac catheterization (Figure 2), and
pulsus paradoxus, due to a reduction in left ventricular output during
inspiration manifested by >10 mmHg reduction in inspiratory systolic
pressures. The opposite physiologic effects on septal shift and filling
gradients of the ventricles are seen with expiration. As the intrathoracic
pressure rises with expiration, the flow from pulmonary veins into the
left ventricle increases with expiration and the septum shifts rightward,
resulting in an expiratory reduction of flow velocity in the venae
cavae, increased hepatic venous diastolic flow reversal, and decreased
tricuspid flow velocity [13].

The main differential diagnosis for CPisRestrictive Cardiomyopathy
(RCM), characterized by infiltrative processes in the myocardium,
causing myocardial restriction and non-compliance. Diseases causing
RCM include amyloidosis, sarcoidosis, radiation, carcinoid and
anthracycline toxicity. Some of the clinical findings mimic pericardial
constriction and echocardiography, CT scanning and cardiac MR may
help to distinguish between the two. Distinctive myocardial speckling
may be found on echo with amyloidosis or other infiltrative conditions
[14]. The presence of a thickened pericardium >4 mm on Cardiac
Magnetic Resonance Imaging (CMR) supports a diagnosis of CP [16].
A normal endomyocardial biopsy helps to exclude RCM, but presence
of non-specific inflammation or fibrosis may cloud the issue, and the 2
conditions may co-exist if the etiology is mediastinal irradiation [17].
In the past, tuberculosis was the predominant cause of CP, but has
been replaced currently by previous cardiac surgery and radiotherapy
to the mediastinum [18]. Distinction between the two pathologies
is important, as CP remains a surgical disease associated with good
prognosis, while RCM has no surgical options and a poor prognosis.

The “classic” hemodynamic criteria used for the diagnosis of
constrictive pericarditis are near-equalization of end-diastolic pressure
(left ventricular end-diastolic pressure—right ventricular end-diastolic
pressure (RVEDP) difference <5 mm Hg), pulmonary artery systolic
pressure <55 mm Hg; RVEDP/ right ventricular systolic pressure
(RVSP) >1/3; dip-and-plateau filling, as reflected in the height of the left
ventricular rapid filling wave (RFW) (Figure 2); and lack of respiratory
variation in the mean right atrial pressure [18].

This ventricular interdependence and dissociation of
intrathoracic and intracardiac pressures maybe assessed with Doppler
echocardiography, manifested by an inspiratory increase in peak
tricuspid flow velocity and a simultaneous decrease in mitral flow
velocity, with opposite changes occurring in expiration [19]. Respiratory
variation of the mitral inflow peak early velocity of 210% predicts
constrictive pericarditis with 84% sensitivity and 91% specificity and
variation in the pulmonary venous peak diastolic flow velocity of 218%
distinguished constriction with 79% sensitivity and 91% specificity
[20]. Doppler tissue imaging may also be helpful in distinguishing
CP from RCM. The ventricular wall motion velocities are deranged
in myocardial disease but preserved in constrictive pericarditis. Since
isovolumic relaxation precedes the onset of filling, alterations in its
rate are less likely to be influenced by preload. A peak early velocity of
longitudinal expansion of 28.0 cm/s differentiated constriction from
restriction with 89% sensitivity and 100% specificity. A slope of 2100
cm/s for the first aliasing contour in color M-mode flow propagation
predicted patients with constriction with 74% sensitivity and 91%
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specificity. This technique thus complements Doppler assessment of
respiratory variation in distinguishing between CP and RCM [20].
CMR is helpful in identifying features of gadolinium enhancement of
pericardium, septal bounce and distended inferior vena cava [21].

However, with the onset of atrial fibrillation, the non-invasive
assessments become unreliable [18]. Therefore, data obtained at
cardiac catheterization remain invaluable in diagnosing CP. These
assume further importance as the aetiology of CP has changed in the
Western world, from TB to mediastinal radiotherapy and previous
cardiac surgery, both of may cause patchy changes of inflammation and
thickening of the pericardium, along with inflammation and fibrosis in
the myocardium, making the diagnosis even more difficult [18]. The
data obtained at cardiac catheterization include:

1. Elevation of mean atrial pressures >10 mm Hg

Prominenty descent in right atrial pressure tracing [22] in 94% cases
- Friedreich’s sign. This is due to rapid diastolic emptying of the high-
pressure right atrium.

Elevated right ventricular end-diastolic pressure>one-third of right
ventricular systolic pressure. This criterion has a sensitivity of 93% and
a specificity of 57% for constrictive pericarditis [13,14,18].

Square-root sign on right ventricular pressure tracing

Near-equalisation of pressures. Left and right ventricular end-
diastolic pressures are within 5 mm Hg of each other [13]. The sensitivity
and specificity of of this finding for the diagnosis of constrictive
pericarditis were 60% and 71%, respectively [18]

Dissociation of pulmonary capillary wedge pressure from LVEDP:
A difference of 5 mm Hg in the gradient between PCWP and LVEDP
inspiration and expiration was 93% sensitive and 81% specific for
constrictive pericarditis [18].

Increased ventricular interdependence assessed by comparing LVSP
and RVSP during respiration: In patients with CP, LV and RV pressures
have a reciprocal relationship throughout the respiratory cycle, whereas
patients with heart failure have concordant changes in their pressures.
This ventricular interdependence is 100% sensitive and 95% specific for
the diagnosis of CP [18].

Criteria for the diagnosis of restrictive cardiomyopathy include
[14]:

1. Increased jugular venous pressure

2 Prominent x and y descents

3. A small or normal-sized heart

4 Pulmonary congestion

5. Hepatic congestion

6.  Absence of ventricular hypertrophy or dilatation

7. Normal to mildly depressed ventricular systolic function

In a further attempt to distinguish between CP and RCM, Aroney
and coworkers performed radionuclide angiography on patients with
CP and RCM and compared them with normal volunteers. There was
reduction in left ventricular ejection fraction in both groups compared
to healthy volunteers. They found that diastolic filling occurred more
rapidly in patients with CP compared with RCM patients and normal
subjects in the beginning 20-40% of diastole and reached a plateau at
50% of diastolic filling time compared to plateau at 75% of diastolic
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filling time in healthy volunteers [17]. They also found that time to
peak diastolic filling was significantly shorter in CP than RCM and
healthy volunteers [17]. This is significantly different from tamponade,
where filling is restricted throughout diastole [13].

Diseases involving the pericardium

Acute pericarditis

These are outlined in Table 1. Commonest causes are idiopathic
or viral etiology; specific causes include tuberculosis, neoplastic and
pericarditis associated with systemic autoimmune diseases, all of which
have 5% incidence of pericardial involvement, and must be actively
excluded in every case [23]. Iatrogenic causes include catheter-based
procedures included percutaneous coronary interventions, ablation
procedures and pacemaker insertions, all of which may either excite
a pericardial reaction or may result in a traumatic haemorrhagic
pericarditis [24]. Features include new onset sharp central chest pain
worsened by deep inspiration, pyrexia, malaise, pericardial friction
rub, widespread ST elevation and PR depression on all ECG leads,
and possible pericardial effusion. Investigations include blood cell
count which may show leukocytosis, erythrocyte sedimentation
rate and C-reactive protein levels which maybe elevated, plain
chest roentgenogram which may show cardiomegaly suggestive of
pericardial effusion, electrocardiogram which may show the above
mentioned findings, and an echocardiogram which could confirm the
presence of a pericardial effusion. Pericardiocentesis or pericardial
biopsy performed percutaneously or by video-assisted thoracoscopic
techniques maybe required if specific diagnoses such as tuberculosis
or neoplasms are suspected [24]. Pyrexia >38°C, subacute onset,
presence of a large pericardial effusion causing cardiac tamponade
and lack of response to aspirin or NSAIDs after at least 1 week of
therapy, myopericarditis, immunosuppression, history of trauma and
oral anticoagulant therapy, predicted lack of response to conventional
treatment and increased risk of complications, and were present in 15%
of patients [23,25]. The remaining 85% of patients could be treated
conservatively in the community with high-dose aspirin for 7-10 days
with no risk of tamponade [4,25]. In the presence of a large pericardial
effusion with features of tamponade, pericardiocentesis and drainage
must be performed and fluid sent for cytology to exclude malignancy,
and specific Zeihl-Neilsen stain and tuberculous bacilli culture or
polymerase chain reaction to exclude tuberculosis, the chances of
tuberculosis or malignancy being higher in these cases [26]. Presence
of myopericarditis is suggested by ECG findings showing myocardial
involvement in addition to pericarditis, and elevation of CKMB, and
requires admission to hospital, restriction of activity for 4-6 weeks
and treatment for heart failure with beta-blockade and ACE inhibitor
therapy if echocardiogram suggests decreased LV function [27].

Relapsing pericarditis is of two types — incessant type, which recurs
immediately following cessation of NSAID or steroid therapy, and
the intermittent type, which recurs following a symptom-free gap of
at least 6 weeks with no treatment. Coxsackie B viral pericarditis and
autoimmune pericarditis are prone to relapses, and the latter may evolve
into CP [28]. Symptoms are usually maximal in the “index” or initial
attack and recurrences tend to be milder. Tamponade is rare during
recurrences. Prognosis is excellent once the autoimmune diseases have
been excluded. Treatment options include NSAIDs initially, colchicine
for recurrences, and steroids, azathioprine and cyclophosphamide
as a last resort [4,28]. Development of chronic, symptomatic, large
pericardial effusions require percutaneous catheter based methods [9]
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or creation of a pericardial window either into the abdominal or pleural
cavities for drainage [10,29].

Purulent pericarditis: This is a subtype of pericarditis occurring
in the immunocompromised host [30]. Pneumonia, cancer, recent
cardiac or thoracic surgery, dialysis and malignancy are predisposing
factors. It is associated with mortality of 20-30%. Early complications
include tamponade and septic shock, while late complications
include persistent pericarditis, pericardial fibrosis and CP. Persistent
pericarditis is characterized by multi-loculated pericardial purulent
collections despite adequate antibiotic therapy [30]. Intrapericardial
fibrinolysis maybe attempted [31] with a rationale similar to that for
empyema where it has been shown to reduce the need for surgical
drainage [32]. A variety of fibrinolytic agents and dosages have
been suggested [30,33]. Failure of 3 attempts at fibrinolysis warrant
surgical drainage, either through a sub-xiphoid approach or subtotal
pericardiectomy [4,34,35] to clear the infection completely, in addition
to broad-spectrum anitbiotics, and this may prevent the future
development of CP in these patients.

Constrictive pericarditis

First described more than 300 years ago, constrictive pericarditis
(concretio cordis) (CP) is a post-inflammatory disorder characterized
by a variably thickened, fibrotic, and frequently calcified pericardium
[13]. The leading cause still remains tuberculosis in the developing
world, accounting for 38-83% of cases [13]. In the developed world,
etiology is frequently unknown, and some cases are associated with
previous pericarditis, cardiac surgery, even cardiac transplantation [36]
and radiotherapy. Other rarer causes include myocardial infarctions
and connective tissue disorders [37].

The clinical features, investigations and differential diagnoses are
discussed above. Surgery remains the mainstay of treatment for CP.
Pericardiectomy is performed through a median sternotomy, and
is attempted without the use of heparinization or cardiopulmonary
bypass unless there are other cardiac lesions that require to be addressed
simultaneously using CPB. Subtotal pericardiectomy, in which the
phrenic nerves limit the posterior extent of the pericardial resection,
remains the procedure of choice [37,38]. A cleavage plane between
myocardium and pericardium is identified and the epicardial as well as
the pericardial layer is resected thereby liberating the myocardium and
allowing the cardiac chambers to expand to their normal capacity. There
is a theoretical benefit of decorticating the left side of the heart to avoid
the theoretical risk of pulmonary edema due to initial decortication of
the right heart. The pericardium is resected from the left to the right
phrenic nerves. Pericardium is usually not removed from the posterior
side of the left atrium and around the pulmonary veins. In the absence
of a cleavage plane between the pericardium and the myocardium
pericardial “meshing” has been described [37]. All constricting layers
down to the myocardium are meshed by multiple cross incisions using
the tip of a No. 11 surgical blade. Complications of surgery include
bleeding, mediastinitis, respiratory failure, low cardiac output and a
mortality of 2-6% [37,38].

Pericardial neoplasms

Primary pericardial malignancies are rare. Mesothelioma, is the
commonest one, usually unresectable and almost always incurable
[39]. Secondary tumors involve the pericardium by local extension or
hematogenous spread and include carcinomas of the lung, esophagus,
liver, stomach, breast and pancreas, lymphomas, leukemias, and
thymomas, commonest being carcinomas of the lung and esophagus,
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and lymphoma. The pericardium, including the epicardium, may
be involved by secondary tumors, followed by myocardium and
endocardium [39,40]. Primary cardiac tumours spreading to the
pericardium are extremely rare and include myxomas, rhabdomyomas,
hemangiomas, and lipomas [40].

Carcinoma of the lung and oesophagus with limited local extension
may be amenable to complete curative resection with the primary
malignancy [39]. However, most primary and secondary malignancies
are not amenable to surgical resection [39]. These patients often present
with a symptomatic pericardial effusion, which may cause tamponade.
Subxiphoid pericardiostomy and drainage is a safe procedure that
provides effective and durable symptomatic relief [39]. These effusions
maybe amenable to percutaneous balloon pericardial window into
the pleural space to alleviate the tamponade [9]. Thoracoscopic
pericardiectomy may also be performed effectively and safely in these
patients, with better visualization and resection of the pericardium
than percutaneous or subxiphoid techniques, and less wound related
pain than an open thoracotomy [10].

Pericardial cysts

Pericardial cysts are rare, and occur predominantly in the right
cardiophrenic angle. Their diagnosis is suspected after an abnormal
chest X ray is obtained. Echocardiography is valuable in diagnosing
the presence of a pericardial cyst. Although most pericardial cysts are
asymptomatic, patients may present with chest pain and dyspnea [4].
CT and CMR may be needed to establish diagnosis. Treatment is by
open or video-assisted thoracoscopic surgical resection [4,42].

Summary

The pericardium could be affected by a variety of pathologies
—primary and secondary to other systemic disease. The clinical
presentation critically depends on the mode of presentation - acute or
chronic compression of the heart and great vessels, leading to varying
degrees of reduction of cardiac output and compensatory features
of right sided and/or left sided congestion. Treatment modalities are
essentially aimed to relieve the compression on the heart and great
vessels, and therefore to allow adequate cardiac output and reduction
of right sided and/or left sided congestion.
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