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Introduction
     Constrictive pericarditis (CP) results from a chronical-
ly fibrous thickened pericardium that restricts normal 
diastolic filling of the heart, depressing systolic function 
at advanced stage [1,2]. This report presents; 1) patho-
physiology of the disease, 2) multimodality diagnosis, 
and 3) issues of the therapy, mainly.
 
Anatomy
    The pericardium is conventionally divided into serous 
and fibrous parts. Serous pericardium consists of two 
layers, visceral and parietal, which form pericardial 
cavity. The pericardial cavity normally contains less than 
50 mL of serous fluid. Hyaluronic acid in pericardial fluid 
may have the role to lubricate moving surface of the heart 
and contribute to mechanical support for the contraction 
of the ventricle [3]. 

Etiology
     Etiology of CP is diverse. It includes idiopathic, infec-
tions (tuberculosis, histoplasmosis, Coxsackie virus), 
neoplasm (lymphoma, carcinoma, melanoma), post cardi-
ac surgery symptoms, connective tissue disease (rheuma-
toid arthritis, systemic lupus erythematosus), trauma, 
renal failure, radiation, and foreign body [4]. In many 
cases, however, the true cause is not identified. Uncom-
mon causes of CP are sarcoidosis, post-myocardial infarc-
tion, asbestosis and various causes. Many series of studies 
have noted a male preponderance [5]. There is no known 
racial predilection. 

Pathophysiology
       Many reports describe that CP results from the loss of 
pericardial elasticity [6,7]. The diseased inelastic pericar-
dium is considered to restrict cardiac chamber expansion 
and disturb cardiac filling. Structural dilatation is com-
pensatory in the failing heart, though this mechanism is 
hard to be seen in CP patients [8]. The point is size 
mismatch between the pericardial sac and cardiac cham-
ber. Though pericardial space may dilate in congestive 
heart failure patients, pericardial constriction is usually 
associated with an almost normal-sized heart. The size 
mismatch and inelastic pericardium facilitate develop-
ment of congestive syndrome in CP hemodynamic. 
       The adhesive power between the visceral and parietal 
layers of the pericardium is another factor. Constrictive 
pericarditis patient has no pericardial space, normally 
formed by the parietal and visceral pericardia.  Histologi-
cal examinations have revealed that signs of inflammation 
(calcification, focal fibrosis, granulation tissue, fibrin 
deposition, granulomas, and hemosiderin deposition) are 
common in pathology specimens of CP [9]. Jiamsripong 
et al. found pericardial-epicardial adhesion itself impaired 
the efficiency of diastolic filling using vortex formation 
time [10]. Inflammation transform to adhesion, which is a 
highly likely process, though not proven. Despite being a 
primary pericardial disorder, myocardial atrophy can also 
occur in isolated CP11). Constrictive pericarditis is 
definitely a heterogeneous disease. 
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Abstract

Constrictive pericarditis (CP) is a form of heart failure related to constrictive physiology. Every patient 
presenting with right heart failure should be examined for CP using multimodality diagnostic tools. 
One of the most important diagnostic clues would be clinically suspected presence of CP in patients 
with signs and symptoms of right sided heart failure that are disproportionate to pulmonary or left sided 
heart disease. Hence, investigations have a crucial importance, because a surgical operation can be 
curative when an appropriate diagnosis is made without missing the right timing.
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The morbidity of cardiac filling caused by diseased 
pericardium would be affected by three factors; 1) 
pericardial elasticity, 2) size mismatch between pericardi-
al sac and heart dimension, 3) adhesion power between 
the visceral and parietal layers of the pericardium. 

Clinical Presentation 
     The classic presentation of CP is symptoms of 
right-sided heart failure which include ascites, hepato-
megaly, and leg edema [12]. In some patients, ascites 
occurs early before edema of extremities (ascites prae-
cox). Kussmaul’s sign (venous pressure fails to decrease 
with inspiration) may be positive but it lacks specificity. 
Fatigue, dyspnea, and pleural effusions secondary to 
low-cardiac output or pulmonary congestion may be 
present. Symptoms of the causal diseases of CP (tubercu-
losis, chronic renal failure, and so on) may affect the 
condition in a patient. 
         One of the most crucial clues for accurate diagnosis 
would be the clinical suspicion about CP presence in 
patients with signs and symptoms of right sided heart 
failure that are disproportionate to pulmonary or left sided 
heart disease. 

Multimodality Diagnosis
        Pericardial anatomy, effusion, thickness, calcifica-
tion, and inflammation as well as distribution of thickness 
can be assessed reliably by echocardiography, computed 
tomography (CT), and magnetic resonance imaging 
(MRI). Normal pericardial thickness is found to be 2 mm 
or less; thickness greater than 4 mm suggests pericardial 
constriction [13]. However, normal pericardial thickness 
does not necessarily precludes potential presence of CP 
[14].

Electrocardiogphy
         There are no specific signs of CP on electrocardiogra-
phy which may reveal nonspecific ST changes and low 
voltage. Advanced and long-standing cases may show 
atrial fibrillation. 

Chest X-ray
    The cardiac size may be normal or only mildly 
enlarged. Pericardial calcifications are visible on plain 
films in dozens of percent of cases.
 
Laboratory test
       The specific abnormal value is not recognized in CP. 
The underlying etiology may influence laboratory test 
results.

Echocardiography with doppler
        Many guidelines have recommended the use of echo-
cardiography for diagnosis of CP and any other pericardi-
al disease [16,17]. Two-dimensional echocardiography 
may show increased pericardial thickness with or without 
calcification. Predilection sites of these findings may be 

from annulus to ventricular side.  Restricted small ventri-
cle and compensatory biatrial enlargement are usually 
observed. Echocardiography also reveals dilation and 
diminished collapse of the inferior vena cava (plethora; a 
sign of elevated right atrium pressure).
       In CP, mid and late diastolic filling is reduced as a 
result of the rigid pericardium, although early diastolic 
filling remains unimpeded. Echocardiography shows high 
early (E) velocity and shortened deceleration time in 
mitral flow velocity, which may be observed as restrictive 
LV and RV diastolic filling pattern [18]. An early diastolic 
septal notch may be seen on M-mode echocardiography
      Inspiration maneuvers in echocardiography reveal 
inspiratory bouncing motion of the interventricular 
septum (septal bounce) [19,20]. Jogia et al. has suggested 
CP patients show different pattern of interventricular 
septum depending on the severity of constriction physiol-
ogy [21]. 
         In recent studies of tissue doppler imaging, it has 
been shown that longitudinal axis expansion in the lateral 
mitral annulus, a peak early diastolic lateral annulus 
velocity (e’), and lateral/medial e’ ratio can discriminate 
between CP and restrictive cardiomyopathy with high 
sensitivity and specificity [22]. Circumferential deforma-
tion, untwisting velocity, and longitudinal strain assess-
ment by speckle tracking echocardiography may be valu-
able in differentiating CP from restrictive diseases, 
though further studies are required to confirm these 
findings [23]. 

Cardiac catheterization
      Hemodynamic assessment using high-fidelity manom-
eter-tipped catheters has been the gold standard diagnos-
tic test. In spite of being invasive, catheter measurements 
remain stronghold tool in the diagnosis of CP [24].  
Hemodynamic alterations at rest include ‘M or W’ shaped 
atrial waveforms, ‘dip & plateau’ in ventricles; early dip 
in diastolic pressure followed by plateauing in mid-late 
diastole, and near-equalization of right and left heart 
filling pressures [25]. These features are not sufficiently 
specific for CP.  
       It is useful to assess respiratory changes in ventricular 
filling such as variation in right atrium pressure, gradient 
between pulmonary capillary wedge pressure and mini-
mum left ventricle diastolic pressure, and ‘ventricular 
discordance’ ,i.e. filling of one ventricle out of to the other 
ventricle, in order to discriminate CP from other abnormal 
filling heart disorder such as restrictive cardiomyopathy 
[26]. 
     In CP patients with atrial fibrillation, pressure measure-
ments in the catheterization laboratory fluctuate with 
varying RR intervals, making proper assessment of respi-
ratory hemodynamics difficult.

Computed tomography
     Computed tomography (CT) is a highly accurate 
method of estimating pericardial thickness. Findings 
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suggestive of CP on CT include pericardial calcifications, 
a pericardial thickness of 4 mm (diffuse or localized), 
narrowing and tubular deformation of the RV, almost 
normal ventricular size, and straightening of the interven-
tricular septum. Absence of calcifications does not rule 
out constriction [27].
     CT can be useful in the preoperative planning of 
pericardiectomy by detailing the location and severity of 
pericardial thickening and calcification. 

Magnetic resonance imaging
        Pericardial thickening over 4mm can be detected by 
magnetic resonance imaging (MRI), though its calcifica-
tion may not be visualized on MRI images.  An elongated 
and narrowed right ventricle, right atrium enlargement, 
and abnormal septal motion are CP findings on MRI simi-
lar to CT. Real-time cine sequences of MRI detect abrupt 
cessation of diastolic filling, septal bounce, or respiropha-
sic variation in septal excursion [28].  MRI myocardial 
tagging sequences may reveal pericardial-myocardial 
adherence [29]. 

Differential diagnosis
        In patients with constrictive physiology, differential 
diagnosis between pericardial restraint, myocardial 
restriction, or both, is an annoying issue. Diagnosis of CP 
is often a challenge because it is frequently mimicked by 
restrictive cardiomyopathy. Differentiating CP from 
restrictive cardiomyopathy is of importance since the 
former has excellent response to surgical pericardiecto-
my. Dynamic changes with respiration occur in CP 
patients but not in patients with restrictive cardiomyopa-
thy [30]. 

Treatment
Medical
       Some cases of inflammatory CP may be transient and 
resolve spontaneously or with anti-inflammatory medica-
tions, though the disease course is chronic and progres-
sively deteriorates in most cases [31]. It is not possible for 
any physician to predict whether a patient under his/her 
charge would recover. Medical treatment may palliate 
symptoms, but surgical manuever is the only definitive 
therapy.

Surgical
       Commonly median sternotomy and left (or bilateral) 
thoracotomy are used for surgery32). Procedure using 
circulation support permits greater mobilization of the 
heart, facilitating more-extensive pericardiectomy and 
dissecting off constricting epicardium, though the recent 
advances in beating heart surgery help discontinued use 
of cardiopulmonary bypass. 
       Pericardiectomy is performed depending on the extent 
of diseased pericardium. Some surgeons report that 
anterior “phrenic to phrenic” decortication results in 
acceptable outcomes and minimizes risk [33]. Others 

suggest the possibility that patients may develop progres-
sive constriction of the remaining posterior and diaphrag-
matic pericardium [34]. 
        In the surgery it is highly important to judge, through 
diagnostic assessment about the constrictive physiology 
of the patient, whether the extent of decortication is 
enough or not, and the operation procedure is appropriate. 
The author reported the intraoperative pressure measure-
ment of right ventricle using a pulmonary balloon catheter 
equipped with a right ventricle lumen and a 0.15Fr 
high-fidelity manometer guide wire [35]. Using this 
technique, surgeons can judge whether the operation 
brings about the hemodynamic improvement of the 
constriction physiology. The scope of decortication 
procedure should be extended until the ‘dip & plateau’ 
pressure pattern disappears. If the abnormal pressure 
pattern does not fade out, field of pericardiectomy should 
be widened or other constrictive factor be considered.   
        In the decortication procedure, it is crucially import-
ant not to damage the coronary arteries, which usually run 
just under the visceral layer of serous pericardium and 
adhere to the parietal layer and fibrous pericardium. 
Surgeons should be aware of that pericardiectomy could 
be hazardous to the patient because of the proximity to the 
epicardial vessels.

Survival and Prognosis
          Surgical pericardiectomy has a perioperative mortal-
ity rate of 8 to 15 %, which, however, varies significantly 
with etiology and patient conditions [36,37]. Pericardiec-
tomy for treatment of CP has a long-term result with a 
survival rate of 49 to 71 % at 5 years [34,37]. The 
outcome after decortication for treatment of CP depends 
on the underlying etiology, pulmonary artery pressure, 
left ventricular systolic function, New York Heart Associ-
ation functional class, and age [38,39]. Among others, 
NYHA functional class IV among others is found to be a 
significant predictor of poor postoperative outcome. 
Delay in surgical treatment makes prognosis worse for 
patients. Medical management has not been helpful in the 
management of CP. Surgical pericardiectomy is highly 
effective and potentially curative for heart failure and 
remains to be the only effective treatment for this poten-
tially curable disease. 

Conclusion
        Constrictive pericarditis is a form of heart failure 
associated with constrictive physiology. It is emphasized 
that every patient presenting with right heart failure 
should be examined for CP using multimodality diagnos-
tic tools. These investigations are so important, because a 
surgical operation will be curative when an appropriate 
diagnosis is made without missing a necessary timing.
        The most important diagnostic key is the clinical 
suspicion of CP in a patient with signs and symptoms of 
right sided heart failure that are disproportionate to 
pulmonary or left sided heart diseases. 



Jpn J Med 2018,1:4 225

www.japanjournalofmedicine.com

Statement of Conflict of Interest
        The author has no conflicts of interests with regard to 
this publication.

References

Miranda WR, Oh JK. Constrictive pericarditis: a practical clinical 
approach. Prog Cardiovasc Dis. 2017; 59:369–79.
Shabetai R, Oh JK. Pericardial Effusion and Compressive Disorders of the 
Heart: Influence of New Technology on Unraveling its Pathophysiology 
and Hemodynamics. Cardiol Clin. 2017; 35(4):467-479. 
Honda A, Ohashi Y, Mori Y. Hyaluronic acid in rabbit pericardial fluid and 
its production by pericardium. FEBS Lett. 1986;203(2):273-8.
Syed FF, Schaff HV, Oh JK. Constrictive pericarditis--a curable diastolic 
heart failure. Nat Rev Cardiol. 2014; 11(9):530-44.
Sultan FAT, Tariq MU. Clinical features, management and outcome of 
patients with constrictive pericarditis - Experience from a third world 
country. J Saudi Heart Assoc. 2018; 30(1):9-13.
Hoit BD. Pathophysiology of the Pericardium. Prog Cardiovasc Dis. 2017; 
59(4):341-348.
Schwefer M, Aschenbach R, Heidemann J, et al. Constrictive pericarditis, 
still a diagnostic challenge: comprehensive review of clinical manage-
ment. Eur J Cardiothorac Surg. 2009; 36(3):502-10.
McElroy PA, Shroff SG, Weber KT. Pathophysiology of the failing heart. 
Cardiol Clin. 1989; 7(1):25-37.
Dudzinski DM, Mak GS, Hung JW. Pericardial diseases. Curr Probl 
Cardiol. 2012 Mar;37(3):75-118.
Jiamsripong P, Alharthi MS, Calleja AM, et al. Impact of pericardial 
adhesions on diastolic function as assessed by vortex formation time, a 
parameter of transmitral flow efficiency. Cardiovasc Ultrasound. 2010; 
8:42.
Schwefer M, Aschenbach R, Heidemann J, et al. Constrictive pericarditis, 
still a diagnostic challenge: comprehensive review of clinical manage-
ment. Eur J Cardiothorac Surg. 2009; 36(3):502-10.
Vasile I, Negulescu M, Florescu G, et al. Difficulties in diagnosing chronic 
constrictive pericarditis. Neth Heart J. 2004;12(12):534-536.
Napolitano G, Pressacco J, Paquet E. Imaging features of constrictive 
pericarditis: beyond pericardial thickening. Can Assoc Radiol J. 2009; 
60(1):40-6.
Karia DH, Xing YQ, Kuvin JT, et al. Recent role of imaging in the diagno-
sis of pericardial disease. Curr Cardiol Rep. 2002; 4(1):33-40.
Talreja DR, Edwards WD, Danielson GK, et al. Constrictive pericarditis in 
26 patients with histologically normal pericardial thickness. Circulation. 
2003; 108(15):1852-7.
Klein AL, Abbara S, Agler DA, et al. American Society of Echocardiogra-
phy clinical recommendations for multimodality cardiovascular imaging 
of patients with pericardial disease: endorsed by the Society for Cardio-
vascular Magnetic Resonance and Society of Cardiovascular Computed 
Tomography. J Am Soc Echocardiogr. 2013; 26(9):965-1012. 
Adler Y, Charron P, Imazio M, et al . 2015 ESC Guidelines for the diagno-
sis and management of pericardial diseases: The Task Force for the 
Diagnosis and Management of Pericardial Diseases of the European 
Society of Cardiology (ESC)Endorsed by: The European Association for 
Cardio-Thoracic Surgery (EACTS). Eur Heart J. 2015; 36(42): 
2921-2964.
Ha JW, Oh JK, Ling LH, et al. Annulus paradoxus: transmitral flow 
velocity to mitral annular velocity ratio is inversely proportional to pulmo-
nary capillary wedge pressure in patients with constrictive pericarditis. 
Circulation. 2001; 104(9):976-8.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Himelman RB, Lee E, Schiller NB. Septal bounce, vena cava plethora, and 
pericardial adhesion: informative two-dimensional echocardiographic 
signs in the diagnosis of pericardial constriction. J Am Soc Echocardiogr. 
1988;1(5):333-40.
Hatle LK, Appleton CP, Popp RL. Differentiation of constrictive pericar-
ditis and restrictive cardiomyopathy by Doppler echocardiography. 
Circulation. 1989;79(2):357-70.
Jogia D, Liang M, Lin Z, et al. A Potential Echocardiographic Classifica-
tion for Constrictive Pericarditis Based on Analysis of Abnormal Septal 
Motion. J Cardiovasc Ultrasound. 2015; 23(3):143-9.
Reuss CS, Wilansky SM, Lester SJ, et al. Using mitral 'annulus reversus' 
to diagnose constrictive pericarditis. Eur J Echocardiogr. 2009; 
10(3):372-5.
Sengupta PP, Krishnamoorthy VK, Abhayaratna WP, et al. Disparate 
patterns of left ventricular mechanics differentiate constrictive pericarditis 
from restrictive cardiomyopathy. JACC Cardiovasc Imaging. 
2008;1(1):29-38.
Sorajja P. Invasive hemodynamics of constrictive pericarditis, restrictive 
cardiomyopathy, and cardiac tamponade. Cardiol Clin. 2011; 29(2):191-9.
Mehta A, Mehta M, Jain AC. Constrictive pericarditis. Clin Cardiol. 1999; 
22(5):334-44.
Sengupta PP, Eleid MF, Khandheria BK. Constrictive pericarditis. Circ J. 
2008; 72(10):1555-62.
Napolitano G, Pressacco J, Paquet E. Imaging features of constrictive 
pericarditis: beyond pericardial thickening. Can Assoc Radiol J. 2009; 
60(1):40-6.
Ariyarajah V, Jassal DS, Kirkpatrick I, et al. The utility of cardiovascular 
magnetic resonance in constrictive pericardial disease. Cardiol Rev. 
2009;17(2):77-82.
Yared K, Baggish AL, Picard MH, et al. Multimodality imaging of pericar-
dial diseases. JACC Cardiovasc Imaging. 2010; 3(6):650-60.
Morshedi-Meibodi A, Menuet R, McFadden M, et al. Is It Constrictive 
Pericarditis or Restrictive Cardiomyopathy? A Systematic Approach 
Congest Heart Fail. 2004; 10(6):309-12.
Welch TD, Oh JK. Constrictive pericarditis: old disease, new approaches. 
Curr Cardiol Rep. 2015;17(4):20.
Busch C, Penov K, Amorim PA, et al. Risk factors for mortality after 
pericardiectomy for chronic constrictive pericarditis in a large single-cen-
tre cohort. Eur J Cardiothorac Surg. 2015; 48(6):e110-6.
Nishimura S, Izumi C, Amano M, et al. Long-Term Clinical Outcomes and 
Prognostic Factors After Pericardiectomy for Constrictive Pericarditis in a 
Japanese Population. Circ J. 2017 Jan 25;81(2):206-212.
Cho YH, Schaff HV, Dearani JA, et al. Completion pericardiectomy for 
recurrent constrictive pericarditis: importance of timing of recurrence on 
late clinical outcome of operation. Ann Thorac Surg. 2012; 93(4):1236-40.
Imagawa H, Ishikawa K. Images in cardiovascular medicine. Fading out 
dip-and-plateau pattern of right ventricular pressure in constrictive 
pericarditis. Circulation. 2010; 122(4):404-5.
Depboylu BC, Mootoosamy P, Vistarini N, et al. Surgical experience on 
chronic constrictive pericarditis in African setting: review of 35 years' 
experience in Cote d'Ivoire. Tex Heart Inst J. 2017; 44(2):101-106.
Murashita T, Schaff HV, Daly RC, et al. Experience With Pericardiectomy 
for Constrictive Pericarditis Over Eight Decades. Ann Thorac Surg. 2017 
; 104(3):742-750
Bertog SC, Thambidorai SK, Parakh K, et al. Constrictive pericarditis: 
etiology and cause-specific survival after pericardiectomy. J Am Coll 
Cardiol. 2004; 43(8):1445-52.
George TJ, Arnaoutakis GJ, Beaty CA, et al. Contemporary etiologies, risk 
factors, and outcomes after pericardiectomy. Ann Thorac Surg. 2012; 
94(2):445-51.

19.

20.

21.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

To cite this article: Imagawa H. Constrictive Pericarditis: A review. Japan Journal of Medicine. 2018: 1:4. 

© Imagawa H. 2018.        


