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Objectives: Constrictive pericarditis (CP) is characterized by the encasement of the heart by a rigid non-pliable pericardium 
due to dense fibrosis and adhesions. We hereby describe a rare case of annular constrictive pericarditis (ACP) causing localized 
constriction of right ventricle leading to its hour-glass contracture, which to our knowledge is the second case managed 
successfully for ACP.

Case presentation: A 13-year old boy presented with complaints of dyspnea on exertion NYHA  class III his daily activities. On 
examination, his respiratory rate was 28 cycles per minute, jugular venous pressure was raised by 15 cm from sternal angle 
and had a prominent y descent and with a positive Kussmaul’s sign. Hence, a clinical diagnosis of constrictive pericarditis 
was suspected. After routine blood investigations, chest X-ray, computed tomography (CT) scan and informed consent, total 
pericardiectomy was done. The gross and microscopic features were compatible with tuberculous pericarditis. Patient was 
discharged on post-operative day 5.

Conclusions: ACP is a rare form of CP, which should always be suspected in patients presented with predominant right heart 
failure symptoms and total pericardiectomy should be performed at the earliest. 
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Introduction

Constrictive pericarditis (CP) causes thickening of pericardium 
leading to encasement of the heart inside rigid and non-
pliable pericardium due to dense and adhesions and fibrosis. 
The inflamed/scarred pericardium limits diastolic filling which 
leads to impaired diastolic function and ultimately to heart 
failure, which manifests as systemic congestion (1). 

Though the true prevalence of CP is unknown, it is seen in 0.2–
0.4% of patients after cardiac surgery (2) and can also occur 
due to inflammation, a variety of etiologies or after pericardial 
trauma. The most common etiology is idiopathic in developed 
countries but in developing countries like India tuberculosis is 
still a common cause. 

Chronic constrictive pericarditis was first described by Lower 
in 1669 (3), while Sauerbruch performed first successful 
pericardiectomy in 1913 (4). Chronic CP can also cause 
localized constriction due to pericardial bands, which causes 
external compression of atrioventricular groove and leads to 
left or right ventricular inflow obstruction. Previous studies 
suggest that with intervention, symptoms progresses and 
early death can occur whereas with surgery the survivors 
have shown vast improvement in their symptoms and quality 
of life (5). Though the impact of pericardial calcification on 
perioperative mortality in CP is unclear, Ling et al. (6) in their 
study had higher perioperative mortality in patients with 

calcification whereas in a study by Gimlette (7), calcification 
was associated with poor postoperative outcome. 

Here we report a case of annular constrictive pericarditis 
causing hour-glass contracture of right ventricle (RV) requiring 
surgical resection. 

Case report

A 13-year old boy presented to our clinic with complaints 
of dyspnea on exertion New York Heart Association class 
III his daily activities. He also had a history of bilateral pedal 
edema and recurrent abdominal distension since three years, 
which used to be relieved with medications. Patient had a 
family history of tuberculosis (TB) and therefore TB-PCR (TB 
-polymerase chain reaction) test was done, which was negative. 
On examination, his respiratory rate was 28 cycles per minute, 
jugular venous pressure was raised by 15 cm from sternal angle 
and had a prominent y descent and with a positive Kussmaul’s 
sign. Hence, a clinical diagnosis of constrictive pericarditis was 
suspected. Laboratory investigations (complete blood count, 
liver function test, renal function test, coagulation profile) 
were within normal limits. Chest X-ray showed constriction 
over RV (Fig. 1). Further evaluation with 2D echocardiography 
showed septal bounce, normal left ventricular function, mild 
right ventricular dysfunction and dilated inferior vena cava 
(non-collapsible).

Figure 1. Pre-operative chest roentgenogram showing constriction over right ventricle -  arrow shows localized 
constriction
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After routine laboratory investigations (complete blood 
count, renal function tests, liver function tests and coagulation 
profile) which were within normal limits, discussion with 
cardiologist, cardiac anesthesiologist and pulmonologist and 
obtaining  written informed consent, patient was taken for 
surgery. Median sternotomy was done. The pericardium was 
thick, heavily calcified, densely adhered to myocardium with 
calcium speckles invading the myocardium. The pericardium 
was very densely adhered locally all round the RV causing 
localized constriction leading to hour-glass contracture 
of the RV. Intra-operatively, even a small cavity of caseous 
material over anterior aspect of RV was also seen. Off pump 
total pericardiectomy (phrenic to phrenic) was performed. 
While releasing the pericardium over left ventricle one of the 
diagonal branches was injured, which was repaired with 8-0 
polypropylene suture.

Post-operatively patient was hemodynamically stable and 
was discharged on post-operative day 5. As the patient had 
a family history of tuberculosis, with intra-operative presence 
of caseous material and also belonged to developed country 
like India where the most common cause of CP is tuberculosis, 
patient was empirically started on anti-tuberculosis 
treatment on post-operative day 4. The final histopathology 
report revealed necrotizing granulomas compatible with 
tuberculous pericarditis. At 36-months follow up, patient 
was asymptomatic and echocardiography showed normal 
biventricular function, normal valves and no septal bounce.

Discussion

Pericarditis can be acute or chronic. Acute pericarditis 
accounts for 5% of admissions for non-cardiac chest pain and 
occur as a manifestation of underlying systemic condition or 
as an isolated entity. Constrictive pericarditis can be idiopathic 
or can be a sequel of an acute process. Common causes 
of chronic CP include idiopathic, post radiation therapy, 
tuberculosis, viral infections or cardiac surgery (8). 

Bertog et al. (5) in their study, demonstrated that the long- 
term survival was related to the etiology of CP. Their results 
showed that survival was excellent in cases of idiopathic 
and miscellaneous causes and a little lower in post-surgical 
patients and further lower in patients with post-radiation 
therapy.  The other independent predictors of overall survivors 
were age, pulmonary artery pressure, creatinine levels, serum 
sodium levels and left ventricular systolic dysfunction whereas 
pericardial calcification alone was not an independent 
predictor of survival. These parameters can be used to assess 
the outcomes following pericardiectomy for chronic CP (5).

Generalized constriction is usually more common in chronic 
CP but in rare cases localized CP can occur (9). The clinical 
presentation in localized form depends on the location 
of constriction, which may vary from obstruction of right 
ventricular outflow tract, to coronary obstruction, or 
pulmonary stenosis (10). Annular CP was first described by 
Paul and his colleagues in 1948 and is extremely rare. Mounsey 

Contrast enhanced CT of chest showed loculated pericardial 
collection (23 x 36 x 58 mm) with generalized thickening 
of pericardium (thickness varying from 6mm to 13mm) 
with excessive thickening locally over RV causing localized 

constriction of RV and dilated inferior vena cava and hepatic 
veins (Fig. 2). Hence, the diagnosis of chronic constrictive 
pericarditis with a localized thickening was made.

Figure 2. Contrast enhanced computed tomography scan showing loculated pericardial collection with calcium 
extending into myocardium of right ventricle causing localized constriction (arrow) leading to hour glass contracture 
of right ventricle
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later described the details of localized CP (10). During 
pericardiectomy there is a risk of injury to coronary arteries, 
cardiac veins and to myocardium which increases the risk of 
operative morbidity and mortality (10). First was reported by 
Matsuno et al. (10) in 64-year old male and to our knowledge 
this is the second case of successful surgical management of 
annular CP.

Diagnosis of CP is usually made using transthoracic 
echocardiography (TTE) which is the main diagnostic tool but 
other modalities like CT, magnetic resonance imaging  and 
cardiac catheterization can be used to obtain more details or 
when TTE is not diagnostic. Total pericardiectomy (phrenic 
to phrenic and innominate vein to diaphragm) is the gold 
standard treatment for  chronic CP. Partial pericardiectomy 
is technically easier but is known to cause higher chances 
of re-constriction either generalized or localized (11). Total 
pericardiectomy can be done with or without the use of 
cardio-pulmonary bypass and via thoracotomy or via median 
sternotomy. The risk of perioperative hemorrhage and other 
postoperative complications increases with the use of cardio-
pulmonary bypass but the extent of pericardiectomy is more 
important than the type of approach for better outcomes (12).

Conclusion

CP is a potentially curable with pericardiectomy, which is 
performed with a low risk in experienced centers. Annular 
or localized constrictive pericarditis though a rare form of CP 
should always be suspected by clinicians especially in patients 
presenting with symptoms of right heart failure. In annular CP, 
total pericardiectomy is indicated at the earliest and can be 
performed without the use of cardio-pulmonary bypass
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