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Pericardial Cyst: A Review of Historical
Perspective and Current Concept of
Diagnosis and Management

Abstract

Pericardial cysts are very rare disorder with an incidence of about 1 in 1, 00,000. 2
Pericardial cyst and diverticulum share similar developmental origin and may appear
as an incidental finding in chest x ray in an asymptomatic patient. CT scan is considered
as best modality for diagnosis and delineation of surrounding anatomy. Cardiac
MRI is another excellent tool in diagnosis and evaluation of compressive effect and
diffusion weighted cardiac MRI are very helpful for cases with diagnostic confusion.
Echocardiography is best modality for follow up and image guided aspiration of the
cyst. Conservative management with regular follow up may be considered if the cyst
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is small, patient is asymptomatic and probability of subsequent complication is low.
Surgical resection should be considered in symptomatic patients, large cysts and with

high probability of complications. Percutaneous aspiration and ethanol sclerosis is

another attractive option.
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Introduction

Cystic lesions within the pericardial space are a rare entity and
comprise 7% of the mediastinal masses and 33% of mediastinal
cysts [1,2]. The reported incidence of pericardial cyst is 1 in 1,
00,000 population and most cases are detected incidentally [3-6].
They are usually found in third or fourth decade of life and male
and the females are affected equally [5]. Most cases are congenital
and asymptomatic but life threatening complications may occur
in the course of disease. They are found in the literature under
various names: le kyste pleuropericardique (Jeaubert de Beaujeu,
1945; Roche, 1954), pleural cyst, pericardial cyst, pericardial
coelomic cyst (Lambert, 1940), springwater cyst (Greenfield,
Steinberg, and Touroff, 1943), mesothelial cyst (Churchill and
Mallory, 1937), and thin-walled cyst [7].

History

(Table 1) Preliminary reports of pericardial cysts date back to
middle of 19* century when the pathologists encountered
the initial cases on post mortem examination [8]. Advances in
radiographic imaging made antemortem diagnosis possible and
Le Roux reported three cases out of 300,000 people in a mass
x-ray campaign in Edinburgh in 1958 [9]. Progress in thoracic
surgery ushered a new era in management of these lesions
and Otto Pickhardt from Lenox Hill Hospital performed the
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first resection of pericardial cyst in New York in 1931 [10] in a
53 year old woman. The first reported incidence of pericardial
diverticulum was presented by T. Hart of the Park Street School
of Medicine in Dublin, in 1837 [11]. Later it was found pericardial
cysts and diverticula represent different stages of a lesion with a
common embryogenesis. Till then multiple cases of pericardial
cysts had been reported as pericardial diverticula and vice
versa. Greenfield et al., coined the term ‘springwater cysts’
because of their thin, transparent wall and crystal clear fluid
content [12]. Surgical approach to pericardial cyst has undergone
several modifications since then and currently video assisted
thoracoscopic surgery is considered as the most promising
technique in diagnosis and management of pericardial cysts [13-15].
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Origin

Pericardial cysts are commonly congenital in origin but other
causes also have been described in literature (Table 2). They
usually arise from failure of fusion of one of the mesenchymal
lacunae that form the pericardial sac [5]. Adrian Lambert
suggested that the cyst as well as the diverticulum derive from
the disconnected mesenchymal lacunae which later unite to
form the pericardial celom [16,17]. Lillie et al., suggested that
both pericardial cyst and diverticula both originate from the
ventral recess of the pericardial coelom. Persistence of the recess
forms the diverticulum, constriction of the proximal part of the
persistent recess accounts for either a diverticulum with a narrow
neck or a cyst in communication with the pericardial cavity and
complete closure of the proximal recess forms the pericardial
cyst [18]. Prenatal diagnosis of pericardial cyst is possible with
ultrasound examination beyond 14" week [19] and cases of
spontaneous regression have also been described in literature
[20]. Inflammatory cysts and pseudocysts appear due to loculated
pericardial effusion6. Isolated hydatid cyst of pericardium is
extremely rare and they are usually found in association with
myocardial cyst or cyst elsewhere in the body [21,22].

Clinical presentation

Patients with pericardial cysts are usually asymptomatic (up to
60-75% cases [5,23]) and the diagnosis is usually an incidental
finding in chest xray. Symptoms usually appear when the cyst
compresses on a nearby structure [24-26]. Common symptoms
include [24,25] chronic cough, chest pain, dyspnea and a feeling
of retrosternal pressure. Abdul-Mannan Masood and co-workers
described a case of large pericardial cyst (11cm x 11cm) complaining
of right shoulder discomfort radiating to the left shoulder,
culminating in the substernal area along with shortness of breath
[27]. Recurrent attacks of palpitation due to cardiac dysrrhythmias
and frequent lower respiratory tract infections have also been
described in literature [5]. Unusual presentation of pericardial
cyst includes recurrent syncope [28], pneumonia [29], congestive
heart failure and sudden cardiac death.

Diagnosis

For diagnosis of pericardial cyst and differentiate it from other
diseases presenting as an isolated cystic shadow adjacent to
the heart in chest x-ray (Figure 1) further imaging is necessary.
Findings of different imaging modalities are depicted in Table 3.
Computerised tomography scan (CT scan) (Figures 2A and Figure
2B) is considered as best modality for diagnosis and follow up as
it provide excellent delineation of the pericardial anatomy and
can aid in the precise localization and characterization of various
pericardial lesions, including effusion, pericardial thickening,
pericardial masses, and congenital anomalies [4,30,31].
Inaccuracies arise when the cyst is in an unusual location or the
protein content of the cyst fluid is high [32]. It cannot distinguish
malignant tissue from non-malignant fluid-filled cysts with a
great degree of confidence [33]. Magnetic resonance imaging is
another useful imaging modality and the fluid in the pericardial
cyst produce hyperintense signal on T2-weighted MRI images
and hypointense signals on T1-weighted images [32]. Elevated
protein content may also distort MRI imagery as they decrease
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Figure 1 Chest X-ray showing huge pericardial
cyst at left hilum.
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Figure 2A and 2B CT scan feature of pericardial cyst.

T2-weighted MRI signals and increase T1-weighted signals [32].
As a result, differentiating these lesions from hematomas or
neoplasms can be quite challenging. Diffusion weighted MRI may
be helpful in some cases. Echocardiography and ultrasound are
also useful for assessment of functional status of the heart and
follow up. Echocardiography is not preferred as primary diagnostic
modality because of narrow window of visualisation and cysts
at unusual sites may be missed in this technique. Characteristic
features of pericardial cyst in different imaging modalities along
with their advantages and disadvantages are described in Table 3
and differential diagnosis is described in Table 4 [34-37].

Complication

Pericardial cysts are usually benign in nature but complications
may arise eventually in the form of compression, inflammation,
haemorrhage or rupture. Symptoms usually appear in presence
of complications. Julius Chacha Mwita et al., [38] reported a case
of a 22 year old female with a large (15 cmx10 cm) pericardial
cyst compressing over right atrium and ventricle resulting in
right heart failure. The patient had elevated jugular venous
pressure, bilateral pitting pedal edema, engorged superficial
veins in lower limb, ascites, hepatomegally, left varicocele and
a grade 2/6 systolic ejection murmur over the precordium. The
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Table 1 A brief chronology of advances in diagnosis and management of pericardial cyst and diverticulum.

First pathoanatomic autopsy case series comprising 4 diverticula and 1 cyst was published by Rohn, from the Charles University of
Prague [13]. First recognition of the transformational relationship between pericardial diverticulum and cyst.

1931 First surgical removal of pericardial cyst by Otto Pickhardt, at Lenox Hill Hospital in New York*®

Adrian Lambert first suggested similar embryological origin of pericardial cyst and diverticula from disconnected mesenchymal
lacunae, which later unite to form the pericardial celom [16].

1943 Greenfield et al., introduced the term ‘Springwater cyst’ [12].

Table 2 Etiology of pericardial cyst6.

Etiology of pericardial cyst6

2. Inflammatory: Rheumatic pericarditis, Bacterial infection particularly tuberculosis, Echinococcosis

4.  Post cardiac surgery

electrocardiography detected right axis deviation and incomplete
right bundle-branch block. In echocardiography the inferior
vena cava and hepatic veins were dilated without respiratory
variation in size of the inferior vena cava. Pankaj Kaul and co-
workers [39] described a case of massive benign pericardial cyst
in a 66 year old woman presenting with tachycardia, dyspnoea
engorged neck vein, purple discolouration of face, swelling of
face and neck and wheeze over whole of right chest. CT scan,
cardiac MRI and echocardiography revealed compression of the
cyst over right hilum, right atrium, right ventricle, superior vena
cava, the middle lobe and the anterior basal segment of the
lower lobe of lung. Surgical removal of the cyst was approached
by a median sternotomy. Haemorrhage within the pericardial cyst
may occur spontaneously [23,40] or from external trauma [41].
Haemorrhage may cause sudden rapid expansion of the cyst and
may culminate in severe pain, cardiac tamponade and congestive
heart failure (Table 5) [42-51].

Management

Management of pericardial cysts are similar to that of mediastinal
mass [52] and should follow an algorithmic approach (Figure
3). Strategies are conservative management with follow up,
percutaneous aspiration and surgery. Data regarding safety of
conservative management are lacking and frequent follow up
with imaging imposes anxiety and additional financial burden
to the patients. Task force on the diagnosis and management
of pericardial diseases of the european society of cardiology
recommended percutaneous aspiration and ethanol sclerosis as
initial treatment of congenital and inflammatory cysts [6]. Video
assisted thoracotomy or surgical resection are recommended as
second line treatment. Kinoshita et al., [53] reported a case of a 41
year old patient treated with ethanol sclerosis and no recurrence
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was found in 6 months follow up. However data regarding safety,
efficacy and long term follow up with this technique is inadequate
to support this technique as a first line treatment for all cases. The
authors recommend an algorithmic approach to these patients
based on presence or absence of symptoms, size of the mass,
compression over the surrounding structures and patient concern.
Surgery is recommended in symptomatic patients, large cysts,
radiological features of compression or impending compression to
vital structures, uncertainty of malignant potential and prevention
of life threatening emergencies such as cardiac tamponade,
obstruction of right main stem bronchus and sudden death. Video
assisted thoracoscopic surgery is associated with less trauma and
early postoperative recovery. The authors prefer echocardiography
over CT scan for follow up for no ionising radiation and recommends
CT scan to be reserved for cases with suspected complications.
No treatment may be necessary in asymptomatic patients [5].
Management algorithm is outlined in Figure 3.

Conclusion

Pericardial cyst and diverticulum share similar developmental
origin and may appear as an incidental finding in chest xray in an
asymptomatic patient. The authors recommend CT scan as the
diagnostic modality of choice in all cases and diffusion weighted
cardiac MRI for cases with diagnostic confusion. Echocardiography
provides a narrow window and lesions at unusual locations
may be missed with this technique. The authors recommend
echocardiography for follow up and image guided aspiration from
the cyst. Management protocol is similar to that of mediastinal
mass. Large cysts should be aspirated to reduce volume and thus
the compressive effect and then resected surgically. An algorithmic
approach should be followed for management depending on
size, shape and compressibility of the mass, patient symptoms,
surgical fitness and patient preference.
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Table 3 Imaging modalities in pericardial cyst.
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Table 4 Differential diagnosis of isolated cystic shadow adjacent to the heart .

Differentiating feature

Table 5 Complication of pericardial cyst [4,42].
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