
BJR|case reports

© 2021 The Authors. Published by the British Institute of Radiology. This is an open access article distributed under the terms of the Creative Commons 
Attribution 4.0 International License, which permits unrestricted use, distribution and reproduction in any medium, provided the original author and source 
are credited.

Cite this article as:
Alex A, Ayyappan A, Valakkada J, Pillai VV, Sreekantan R, Poyuran R. Pericardial pseudocyst along atrioventricular groove. BJR Case Rep 
2020; 7: 20200122.

CASE REPORT

Pericardial pseudocyst along atrioventricular groove
1AJAY ALEX, MD, 1ANOOP AYYAPPAN, MD, 1JINEESH VALAKKADA, MD, 2VIVEK V PILLAI, MCH, 
2RENJITH SREEKANTAN, MCH and 3RAJALAKSHMI POYURAN, MD

1Department of Imaging Sciences and Interventional Radiology, Sree Chitra Tirunal Institute for Medical Sciences and Technology, 
Trivandrum, India
2Department of Cardiovascular & Thoracic Surgery, Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum, India
3Department of Pathology, Sree Chitra Tirunal Institute for Medical Sciences and Technology, Trivandrum, India

Address correspondence to: Dr Anoop Ayyappan
E-mail:  anoop123a@ gmail. com

BACKGROUND
Cystic lesions adjacent to the pericardium are a rare 
congenital lesion altogether, with pericardial cyst being one 
of the commonest among them. Pericardial cysts in general 
have an estimated incidence of about 1 per 100,000.1 The 
aetiology of pericardial cysts are classified as congenital 
and acquired categories, with the congenital or idiopathic 
type being the more common.2,3 The majority of these cysts 
are congenital in origin. The incidence rates of acquired 
pericardial pseudocyst are not available in the literature. 
An inflammatory process is attributed to the formation of 
acquired pericardial cysts, which comprise pseudocysts as 
well as encapsulated and loculated pericardial effusions.4 It 
is even rarer for an insidiously detected cystic pericardial 
lesion to have haemorrhage within and being symptomatic 
with only a handful of case reports, most of which have a 
known prior medical or surgical history predisposing to the 
same.

Herein, we report a case of a heterogeneous cystic lesion 
almost wrapping the heart along the AV grooves and crux, 
with a unique horseshoe configuration in a patient in the 
absence of a prior medical or surgical history.

CASE REPORT
34- year- old physically active male, presented with 
dyspnoea on exertion (NYHA Class II) for 4 months dura-
tion with associated pedal oedema. The medical history 
of the patient was unremarkable for any fever, chest pain, 

trauma, cough, pancreatitis, or weight loss. He was not 
a smoker or an alcoholic. Clinical evaluation revealed 
elevated JVP with loud P2 and wide S2 split. ECG did not 
show any changes of myocardial ischaemia nor cardiac 
enzyme elevation. Echocardiography revealed an extracar-
diac heteroechoic lesion causing significant compression 
on the cardiac chambers (Figure 1a). There were echogenic 
areas within the lesion with no definite vascularity in the 
Doppler assessment.

The patient underwent CECT (Figure 1b) and cardiac MRI 
(Figure  1c–f) which revealed a heterogeneous, predomi-
nantly cystic lesion in between visceral and parietal layers 
of pericardium along the AV groove extending from the 
right to the left AV groove region along the inferior aspect 
of heart with longest dimension measuring 10 cm. The 
lesion showed T1 hyperintense contents within likely due 
to haemorrhage and separate non- enhancing areas in post- 
contrast T1 andT2 isointense areas suggestive of organised 
clots. There were mixed areas of diffusion restriction and 
non- restriction in diffusion- weighted sequences(Figure  2 
a- c) with mild blooming in gradient sequences (Figure 2d)
which can be explained by haemorrhagic contents inside. 
Diastolic motion restriction of ventricular myocardium 
was noted in MRI. ECG- gated CECT after giving 100 ml 
contrast at 3 ml s−1 and acquiring at 45 s delay in a 256 slice 
CT showed a tiny focus of peripheral calcification on the 
wall of the lesion. Peripheral cyst wall showed contrast 
enhancement, however not in the remaining pericardium 
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ABSTRACT

Cystic lesions in relation to the pericardium are a rare congenital lesion with an estimated incidence of 1 per 100,,000. 
Pericardial cysts may be classified as congenital or acquired. Here, we present a case of a pericardial pseudocyst having 
a horseshoe configuration along the atrioventricular groove in a middle- aged subject with no previous relevant medical 
history. The patient underwent open surgery for the same with histopathological diagnosis being established. This 
paper highlights the differentials for a cystic pericardial lesion in imaging in addition to the histopathological entity of 
a pericardial pseudocyst.
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or solid intracystic contents. Coronary arteries appeared normal 
adjacent to the cyst.

Due to the unique orientation of the lesion along the AV groove 
in the inferior aspect of heart, differentials considered were peri-
cardial cyst with haemorrhage within, lymphangioma, hydatid 
disease, and a rare possibility of a duplication cyst. Image- guided 
aspiration was not recommended by the multidisciplinary team 
considering the complex location and extend of the lesion, 
chance of intracardiac injury, incomplete resolution of the cyst 
and dilemma with final diagnosis.

Significant compression on the cardiac chambers by the cyst 
and resulting right heart failure symptoms warranted a surgical 
de- roofing of the cyst after sternotomy. Intraoperatively 
(Figure 3) the cyst had a thick wall with horseshoe shape anterior 
to RA, inferior and anterior to RV, inferior and posterior to LV, 
and contained old clotted and altered blood. Histopathological 
samples obtained from the wall as well as of the fluid within the 
cyst were sent for microscopic examination and culture. Post- 
operative echocardiogram showed no residual lesion with mild 

thinning and dyskinesia at the inferior part of the septum. The 
patient was discharged 10 days after surgery.

Histopathological examination of the cyst wall revealed thick-
ened fibrocollagenous tissue with adherent fibrin on the inner 
aspect containing hemosiderin pigment, macrophages, and few 
multinucleate giant cells. The cyst wall itself was devoid of any 
lining epithelium (Figure 4) and showed abundant hemosiderin 
pigment and focal lymphocytic infiltration. The cyst content 
was composed of fibrin and RBCs with macrophages and occa-
sional multinucleate foreign body giant cells, some hemosiderin- 
laden. There was no evidence of granuloma, fungi, hydatid cyst, 
lymphangioma- like morphology, mesothelial cells, or any atyp-
ical cells. Immunohistochemistry with Pan- cytokeratin (PanCK) 
was negative confirming the lack of any epithelial cells. Overall, 
the features were of a pseudocyst with organising haemorrhage. 
Amylase and lipase evaluation of the fluid also revealed no abnor-
mality. Samples were subjected to microbiological evaluation as 
well which revealed no evidence of infection including hydatid 
disease or granulomatous inflammation. Post- procedure, the 
patient had relief of his symptoms and was doing well.

DISCUSSION
Cystic pericardial lesions are relatively uncommon lesions in 
adults with the majority being detected incidentally (1). Common 
locations are the right cardiophrenic angle (51–70%), left cardio-
phrenic angle (28–38%), and rarely in the superior mediastinum 
(8–11%).5–7 Rarely pericardial cysts have been described in the 
right ventricle and interventricular septum.8,9 However, current 
literature shows no description of an extensive cystic lesion along 
both the AV grooves and inferior aspect of heart as in the present 
case.

Figure 1. 1(a) Echocardiogram (in IU 22, Philips) done in apical 
4 CH chamber view shows a heterogeneous hyperechoic lesion 
(*) in the right and left AV groove region causing significant 
compression on the LV & RV chambers. 1 (b) Post contrast CT 
[in Brilliance ICT 256 slice, Philips Healthcare, Cleveland, OH] 
axial section showing hypodense cystic lesion (*) along the 
right and left AV groove with peripheral wall enhancement. 
A focus of calcification (yellow arrow) is noted in the thick 
wall towards the left side. In addition, bilateral pleural effusion 
secondary to heart failure is also seen. 1 (c–f) Cardiac MRI [in 
Avanto Fit 1.5T,Siemens, Erlangen, Germany)], SA images (c, 
d, f) and 4 CH image (e) showing the predominantly hyper-
intense thick walled cystic lesion (*) with horseshoe configu-
ration (d–f) along the AV groove posteroinferior to the heart. 
T1 SA slice (d) showed hyperintense content indicative of 
haemorrhagic content. Post- contrast delayed PSIR image (e, 
f) showing the peripherally enhancing thick wall of the cyst. 
Otherwise, no significant pericardial effusion was detected in 
the present imaging. AV, atrioventricular; 4 CH, four chamber; 
LA, left atrium; LV, left ventricle; PSIR, phase sensitive inver-
sion recovery; RA, right atrium; RV, right ventricle; SA, short 
axis.

Figure 2. DW (a, c)and ADC (b) images of heart in axial section 
showing areas of diffusion restriction at b- value = 400 s mm−2, 
in right AV groove region (yellow arrows in a, b) and areas 
of non- restriction in other locations (Dotted arrows in a–c). 
GRE image (Figure 2 d) in short axis section showing areas 
of blooming with in the walls of the cyst (yellow arrowheads). 
ADC, apparent diffusion coefficient; DW, diffusion- weighted; 
GRE, gradient refocussed echo images.
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Anatomically, the pericardium consists of an outer fibrous layer 
and an inner serous sac containing a parietal and visceral layer 
composed of mesothelial cells (1). Congenital pericardial cysts 
are due to abnormal fusion or lack of fusion of mesenchymal 
lacunae prenatally (2). Congenital cysts have a wall formed of 
connective tissue lined by mesothelial cells; however, the pseudo-
cysts lack the same.10

Acquired pericardial cysts or pseudocysts are encapsulated 
or loculated pericardial effusions caused by inflammation 

(secondary to trauma, rheumatic pericarditis, previous surgery, 
or past myocardial infarction).4,11,12 A literature review revealed 
reports of hydatid disease and metastasis as other aetiologies of 
cystic pericardial lesions.13–15 Haemorrhage into a pericardial 
cyst is extremely rare with only a few reports only in literature 
with all reports having a significant medical or surgical history as 
a cause for the haemorrhage including trauma.12,16,17

Although the majority of the pericardial cysts don’t produce any 
symptoms (70% patients), compression by large cysts can insti-
gate dyspnoea, pain, cough, palpitations, dysphagia, weight loss, 
and paroxysmal tachycardia.18

Main differential diagnoses, which should be considered when 
evaluating cystic pericardial lesions, include congenital pericar-
dial cyst, localised pericardial effusion or pericardial pseudo-
cyst, hydatid cyst, lymphangioma, cystic mediastinal teratoma, 
Morgagni hernia, neurenteric cyst, and congenital cysts of 
primitive foregut origin. Clinicians and radiologists should be 
aware of these differentials and decide on further work- up.19 
In MRI, congenital pericardial cysts are generally well- defined 
lesions having a thin wall with contents showing homogenous T2 
hyperintensity and no contrast enhancement, most commonly 
located along the right anterior cardiophrenic angle.20 Pericar-
dial pseudocysts can have heterogeneous MR signals depending 
on the contents (though predominantly T2 hyperintense) with a 
thick enhancing wall and no enhancement of the contents of the 
lesion in post- contrast images. Hydatid cysts will have a multi-
cystic appearance with the classic appearance of daughter cysts 
within a larger cyst. Lymphangiomas are identified as T2 hyper-
intense lesions with a multiloculated appearance and rarely by 
the presence of fluid–fluid levels secondary to haemorrhage in 
some of the locules.21 Teratomas have fat or calcium as contents 
in majority cases and appear as multilocular cysts.22 Morgagni 
hernia can be differentiated by demonstrating the defect in the 
diaphragm and the continuity of the contents into the abdomen. 
Neurenetric cysts have thick uniform wall with a typical loca-
tion in posterior mediastinum posterior to heart with associated 
vertebral body defect and intraspinal extension.23 Generally, 
foregut duplications cysts have thick walls with the location 
being mainly remote from the pericardium.

The American Society of Echocardiography (ASE) recommends 
cardiac CT or CMR if a pericardial cyst is suspected after prelim-
inary X- ray or echocardiography.24 CMR is considered superior 
to CT in differentiating non- serous fluid cysts and cysts with 
haemorrhage from a solid mass, which can have high attenuation 
on CT.1 On contrast CMR, contents of the cysts are hyperintense 
in T2 with no post- contrast T1 enhancement. A plausible algo-
rithm for diagnosis in cystic pericardial lesions using cardiac MR 
is summarised in Figure 5.

Management of cystic lesions depends on the nature of the lesion 
on imaging and clinical symptoms. The management of congen-
ital pericardial cysts and pseudocysts may be conservative or 
surgical. Indications for the surgical resection are symptomatic 
cases, large size, and uncertain malignant potential to prevent 
complications.24 Treatment options include percutaneous 

Figure 3. Intraoperative photograph showing the cyst cavity 
(*) after emptying of the contents with the thickened wall.

Figure 4. Thick fibrocollagenous cyst wall (a) and adherent 
fibrinous and haemorrhagic content (*) with foreign body 
type of multinucleate giant cells (B- arrow) and macrophages 
(b). The cyst wall lacks any lining epithelium (c) and shows 
hemosiderin pigment (d, e) and focal lymphocytic infiltration 
(f). [Stain: a–c, f: Haematoxylin and eosin; d, e: Perls Prussian 
blue; Magnification = Scale bar (a = 200 µm; d = 100 µm; b, c, 
e, f = 20 µm)]
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aspiration, ethanol- induced sclerosis, and resection through 
video- assisted thoracoscopic surgery, resection via thoracotomy, 
median sternotomy, or laparoscopic approach.8

LEARNING POINTS
1. Pericardial cyst can occur in inferior AV groove apart 

from lymphangioma and duplication cysts.
2. Haemorrhage in a pericardial cyst can be mistaken for an 

aggressive lesion by echocardiogram but easily identified 
using MRI.

3. Mass effect by the cyst is an indication for surgical 
management.

CONCLUSION
This case report highlights the existence of a pericardial pseudo-
cyst as an entity and to be kept in the possible differentials for 

the atypical appearance of pericardial cystic lesions. Also, the 
fact that pericardial cysts may have haemorrhagic content with 
unusual appearance encompassing varied locations and config-
urations even in cases with no documented prior medical or 
surgical history, proving it to be an imaging challenge in reaching 
a diagnosis. The explanation for this unexpected location and 
configuration of the pericardial cyst is uncertain, however maybe 
due to the underlying haemorrhage or inflammation.

PATIENT CONSENT
The authors certify that they have obtained all appropriate patient 
consent forms. In the form, the patient(s) has/have given his/her/
their consent for his/her/their images and other clinical informa-
tion to be reported in the journal. The patients understand that 
their names and initials will not be published and due efforts will 
be made to conceal their identity.

Figure 5. Algorithm for cardiac MRI diagnosis in pericardial cystic lesions. CMR, cardiac MR.

REFERENCES

 1. Khayata M, Alkharabsheh S, Shah NP, 
Klein AL. Pericardial cysts: a contemporary 
comprehensive review. Curr Cardiol Rep 
2019; 21: 64. doi: https:// doi. org/ 10. 1007/ 
s11886- 019- 1153-5

 2. Park M, Kim GJ. Prenatal sonographic 
diagnosis of a pericardial cyst. J Ultrasound 
Med 2015; 34: 739–41. doi: https:// doi. org/ 
10. 7863/ ultra. 34. 4. 739

 3. Mejía Lozano P, Pérez Ortiz E, 
Puchaes Manchón C, Ortiz EP, Manchín 
CP. Cardiac tamponade due to a 
pleuropericardial cyst with invasive lung 
cancer. Arch Bronconeumol 2010; 46: 658–9. 
doi: https:// doi. org/ 10. 1016/ S1579- 2129( 10) 
70142-7

 4. Adler Y, Charron P, Imazio M, Badano L, 
Barón- Esquivias G, Bogaert J, et al. 2015 ESC 
guidelines for the diagnosis and management 

of pericardial diseases. Rev Española Cardiol 
2015; 68: 1126.

 5. Patel J, Park C, Michaels J, Rosen S, Kort S. 
Pericardial cyst: case reports and a literature 
review. Echocardiography 2004; 21: 269–72. 
doi: https:// doi. org/ 10. 1111/ j. 0742- 2822. 
2004. 03097.x

 6. Stoller JK, Shaw C, Matthay RA, Enlarging 
MRA. Enlarging, atypically located 
pericardial cyst. Chest 1986; 89: 402–6. doi: 
https:// doi. org/ 10. 1378/ chest. 89. 3. 402

 7. Raja A, Walker JR, Sud M, Du J, Zeglinski M, 
Czarnecki A, et al. Diagnosis of pericardial 
cysts using diffusion weighted magnetic 
resonance imaging: a case series. J Med Case 
Rep 2011; 5: 479. doi: https:// doi. org/ 10. 
1186/ 1752- 1947- 5- 479

 8. Chihara RK, Force SD. Laparoscopic 
approach for treatment of symptomatic 

intra- pericardial cyst. Ann Thorac Surg 2017; 
104: e137–8. doi: https:// doi. org/ 10. 1016/ j. 
athoracsur. 2017. 02. 081

 9. Ranchordás S, Gomes C, Abecasis M, 
Gouveia R, Abecasis J, Lopes LR, et al. 
Simple mesothelial pericardial cyst in a rare 
location. Revista Portuguesa de Cardiologia 
2016; 35: 497.e1–497.e4. doi: https:// doi. org/ 
10. 1016/ j. repc. 2015. 11. 029

 10. Abbey AM, Flores RM. Spontaneous 
resolution of a pericardial cyst. Ann Thorac 
Cardiovasc Surg 2010; 16: 55–6.

 11. Oguri M, Ohguchi S, Takahara K, Kawamura 
Y, Yokoi Y, Izumi K, et al. Hemorrhagic 
pericardial cyst complicated with 
constrictive pericarditis. Intern Med 2018; 
57: 3565–8. doi: https:// doi. org/ 10. 2169/ 
internalmedicine. 1047- 18

http://birpublications.org/bjr
https://doi.org/10.1007/s11886-019-1153-5
https://doi.org/10.1007/s11886-019-1153-5
https://doi.org/10.7863/ultra.34.4.739
https://doi.org/10.7863/ultra.34.4.739
https://doi.org/10.1016/S1579-2129(10)70142-7
https://doi.org/10.1016/S1579-2129(10)70142-7
https://doi.org/10.1111/j.0742-2822.2004.03097.x
https://doi.org/10.1111/j.0742-2822.2004.03097.x
https://doi.org/10.1378/chest.89.3.402
https://doi.org/10.1186/1752-1947-5-479
https://doi.org/10.1186/1752-1947-5-479
https://doi.org/10.1016/j.athoracsur.2017.02.081
https://doi.org/10.1016/j.athoracsur.2017.02.081
https://doi.org/10.1016/j.repc.2015.11.029
https://doi.org/10.1016/j.repc.2015.11.029
https://doi.org/10.2169/internalmedicine.1047-18
https://doi.org/10.2169/internalmedicine.1047-18


BJR Case Rep;7:20200122

BJR|case reports  Alex et al

5 of 5 birpublications.org/bjrcr

 12. Saldaña Dueñas C, Hernández Galán A. 
Posttraumatic pericardial cyst. An Sist Sanit 
Navar 2015; 38: 475–8. doi: https:// doi. org/ 
10. 4321/ S1137- 66272015000300015

 13. Franco- Paredes C, Rouphael N, Méndez 
J, Folch E, Rodríguez- Morales AJ, 
Santos JI, et al. Cardiac manifestations 
of parasitic infections Part 3: pericardial 
and miscellaneous cardiopulmonary 
manifestations. Clin Cardiol 2007; 30: 
277–80. doi: https:// doi. org/ 10. 1002/ clc. 
20092

 14. Yaliniz H, Tokcan A, Salih OK, Ulus T. 
Surgical treatment of cardiac hydatid disease: 
a report of 7 cases. Tex Heart Inst J 2006; 33: 
333–9.

 15. Lococo F, Charpentier M- C, Guinet C, 
Brandolini J, Alifano M, Regnard JF. 
Mediastinal recurrence from ovarian 
cystadenocarcinoma presenting as pleuro- 
pericardial cyst. Eur Rev Med Pharmacol Sci 
2014; 18: 2094–6.

 16. Temizkan V, Onan B, Inan K, Ucak A, Yilmaz 
AT. Hemorrhage into a pericardial cyst and 
associated right ventricular compression 
after blunt chest trauma. Ann Thorac Surg 

2010; 89: 1292–5. doi: https:// doi. org/ 10. 
1016/ j. athoracsur. 2009. 09. 018

 17. Borges AC, Gellert K, Dietel M, Baumann G, 
Witt C. Acute right- sided heart failure due 
to hemorrhage into a pericardial cyst. Ann 
Thorac Surg 1997; 63: 845–7. doi: https:// doi. 
org/ 10. 1016/ S0003- 4975( 96) 01373-2

 18. Alkharabsheh S, Gentry Iii JL, Khayata 
M, Gupta N, Schoenhagen P, Flamm S, 
et al. Clinical features, natural history, and 
management of pericardial cysts. Am J 
Cardiol 2019; 123: 159–63. doi: https:// doi. 
org/ 10. 1016/ j. amjcard. 2018. 09. 009

 19. Odev K, Arıbaş BK, Nayman A, Arıbaş OK, 
Altınok T, Küçükapan A. Imaging of cystic 
and Cyst- like lesions of the mediastinum 
with pathologic correlation. J Clin Imaging 
Sci 2012; 2: 33. doi: https:// doi. org/ 10. 4103/ 
2156- 7514. 97750

 20. Restrepo CS, Vargas D, Ocazionez D, 
Martínez- Jiménez S, Betancourt Cuellar SL, 
Gutierrez FR. Primary pericardial tumors. 
Radiographics 2013; 33: 1613–30. doi: https:// 
doi. org/ 10. 1148/ rg. 336135512

 21. Zakaria RH, Barsoum NR, El- Basmy 
AA, El- Kaffas SH. Imaging of pericardial 

lymphangioma. Ann Pediatr Cardiol 2011; 4: 
65–7. doi: https:// doi. org/ 10. 4103/ 0974- 2069. 
79628

 22. Chaturvedi A, Gange C, Sahin H, Chaturvedi 
A. Incremental value of magnetic resonance 
imaging in further characterizing Hypodense 
mediastinal and Paracardiac lesions 
identified on computed tomography. J Clin 
Imaging Sci 2018; 8: 10. doi: https:// doi. org/ 
10. 4103/ jcis. JCIS_ 63_ 17

 23. Bernasconi A, Yoo S- J, Golding F, Langer JC, 
Jaeggi ET. Etiology and outcome of prenatally 
detected paracardial cystic lesions: a case 
series and review of the literature. Ultrasound 
Obstet Gynecol 2007; 29: 388–94. doi: https:// 
doi. org/ 10. 1002/ uog. 3963

 24. Klein AL, Abbara S, Agler DA, Appleton CP, 
Asher CR, Hoit B, et al. American Society of 
echocardiography clinical recommendations 
for multimodality cardiovascular imaging 
of patients with pericardial disease: 
endorsed by the Society for cardiovascular 
magnetic resonance and society of 
cardiovascular computed tomography. J Am 
Soc Echocardiogr 2013; 26: 965–1012. doi: 
https:// doi. org/ 10. 1016/ j. echo. 2013. 06. 023

http://birpublications.org/bjr
https://doi.org/10.4321/S1137-66272015000300015
https://doi.org/10.4321/S1137-66272015000300015
https://doi.org/10.1002/clc.20092
https://doi.org/10.1002/clc.20092
https://doi.org/10.1016/j.athoracsur.2009.09.018
https://doi.org/10.1016/j.athoracsur.2009.09.018
https://doi.org/10.1016/S0003-4975(96)01373-2
https://doi.org/10.1016/S0003-4975(96)01373-2
https://doi.org/10.1016/j.amjcard.2018.09.009
https://doi.org/10.1016/j.amjcard.2018.09.009
https://doi.org/10.4103/2156-7514.97750
https://doi.org/10.4103/2156-7514.97750
https://doi.org/10.1148/rg.336135512
https://doi.org/10.1148/rg.336135512
https://doi.org/10.4103/0974-2069.79628
https://doi.org/10.4103/0974-2069.79628
https://doi.org/10.4103/jcis.JCIS_63_17
https://doi.org/10.4103/jcis.JCIS_63_17
https://doi.org/10.1002/uog.3963
https://doi.org/10.1002/uog.3963
https://doi.org/10.1016/j.echo.2013.06.023

