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Pericardial diseases only affect a small proportion of

patients with heart disease. But their diagnosis and differ-

ential diagnosis is, though too often neglected by cardiol-

ogists and internists, extremely important for the individual

patient and of therapeutic and prognostic relevance in the

differential diagnosis of cardiac symptoms [1, 2]: An

excellent example for precordial pain is acute pericarditis,

which should be differentiated from aortic dissection,

myocardial infarction, pneumonia or pleuritis, pulmonary

embolism, pneumothorax, costochondritis (Da Costa syn-

drome), gastroesophageal reflux or neoplasm and herpes

zoster. In the spectrum of heart failure syndromes, it is

pericardial constriction that causes dyspnoea and periphe-

ral edema. Seferovic et al. particularly address these issues

in their contribution, which was designed to update the

2004 guidelines of the European Society of Cardiology [3].

These guidelines are still the only guidelines worldwide on

the management of pericardial diseases. Interventional

pericardiologists nowadays use intrapericardial endoscopy

and biopsy together with classic cytology to establish an

etiologically based diagnosis [4, 5] by making use of

techniques that have been accepted and applied to diagnose

inflammatory cardiomyopathies [6] or tumors or rheumatic

diseases since several decades. Pericardial access has

become a vital interest for electrophysiologists, who now

also ablate epicardial foci and reentry sites to treat malig-

nant ventricular tachycardia [7, 8]. Pericardial access is

also discussed for localized pharmacological treatment [9],

even for stem cells or cocktails with growth factors [10].

Devices for locomotion on the epicardial surface have been

designed and applied in preclinical settings [10, 11].

Apart from the patient’s symptoms, echocardiography

remains the mainstay of imaging of acute pericardial syn-

dromes but also of constrictive pericarditis, effusive–con-

strictive pericarditis, pericardial effusion, tamponade,

absence of the pericardium and cysts or tumors. The

remarkable progress, which has been made in echocardi-

ography in the last years, is very well described by Veress,

Feng and Oh from the Mayo-Clinic. Progress in cardiac

tissue Doppler analysis, strain and strain rate imaging by

speckle tracking imaging and three-dimensional echocar-

diography, the assessment of early diastolic annulus

velocity and annulus reversus by TDI improves the dif-

ferentiation of constriction from restrictive myocardial

disease and is in the focus of their contribution. Three-

dimensional echocardiography may come up as a useful

method for the precise assessment pericardial masses as it

provides incremental value to 2D echocardiography by

detecting anatomical and pathological structures with

higher accuracy. Of particular interest are their contribu-

tions and that of others on effusive–constrictive pericarditis

[12–14] and on the differential diagnosis of constrictive

pericarditis to restrictive cardiomyopathy [15].

Syed and coworkers in this issue point out that effusive–

constrictive pericarditis is best characterized in patients

with tamponade who continue to have elevated intracardiac

pressure after removal of pericardial fluid. The underlying

causes are pericardial inflammation in conjunction with the

presence of pericardial fluid under pressure, whereby the

etiology is diverse.

Alter et al. add valuable information on imaging by

reviewing MRI and CT [16, 17] as well as scintigraphic
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methods in the diagnosis of pericardial diseases: Fast spin-

echo T1-weighted sequences with black blood preparation

permit morphological evaluations best. Fast spin-echo

T2-weighted sequences with fat saturation and short tau

inversion recovery sequences visualize edema and inflam-

mation. Delayed inversion recovery imaging at 5–20 min

subsequent to contrast agent administration demonstrate

late gadolinium enhancement indicative for fibrosis or

inflammation. Ventricular volumes and myocardial mass

can be measured by steady-state free precession sequences,

which are required to assess cardiac function, ventricular

wall stress and impaired function in constrictive pericar-

ditis, which in turn results from chronic inflammatory

processes. They may lead to increased stiffness, which

impedes the slippage of the pericardial and epicardial

layers and thereby cardiac filling. CT assesses pericardial

calcification best. PET provides unique information on the

in vivo metabolism of 18-fluorodeoxyglucose that can be

superimposed on CT findings and is useful for identi-

fying inflammatory processes or masses, for example,

neoplasms.

In cardiac tamponade, in larger and smaller effusions, a

safe pericardial puncture is of prime importance. Ristic and

coworkers investigated the feasibility of the pericardial

halo phenomenon, which delineates the epicardial fat pat. It

has been rediscovered as highly sensitive radiologic feature

for the detection of a pericardial effusion in chest X-ray

already 60 years ago [18] and received a revival to orien-

tate the puncturing needle to the pericardial sac particularly

in the lateral view. They nicely demonstrated that the halo

sign correlates well with the volume of the pericardial

effusion estimated before pericardiocentesis by echocardi-

ography and assessed thereafter directly. It can now be

referred to as a guide to a safe pericardial puncture even in

textbooks [19].

Pericardiocentesis is the immediate life-saving measure

from tamponade. But it does not treat the cause of it.

Entering the pericardium and sampling pericardial [20] and

epicardial tissue under the control of a fiberglass endo-

scope, the pericardioscope, will permit further investiga-

tions. Pericardioscopy allows safe biopsies under optical

control and has opened a new window to the heart [21, 22]

as illustrated by convincing images and the contribution by

Maisch and coworkers in the issue. An etiologically based

intrapericardial therapy in malignant effusions [23, 24] or

with triamcinolone in autoimmune perimyocardial disor-

ders [25] depends on the yield and the diagnosis from

targeted biopsy sampling. Pericardioscopy has opened a

new diagnostic and therapeutic window to the heart.

An etiological diagnosis can be based on histology and

molecular biology: Polymerase chain reaction on cardio-

tropic agents has been used for 2 decades for assessment

from endomyocardial biopsies [5, 26] and was now

reported for the first time in a truly large cohort of 259

consecutive patients with pericardial effusions by Pan-

kuweit et al. Of note, autoreactive, virus-negative effusions

were most frequently seen among patients with large

effusions or tamponade in 35 % of cases, when compared

to infectious effusions in 14 % and malignant effusions in

28 % of the Marburg referral center over a period of

20 years.

Karatolios et al. report the discriminative signatures of

biochemical markers in malignant and non-malignant

pericardial effusion. Malignant pericardial effusions had

significantly higher pericardial fluid levels of the tumor

markers CEA, CA 19-9, CA 72-4, SCC and NSE, when

compared to autoreactive effusions. Elevated pericardial

CA 72-4 levels were associated with a high diagnostic

accuracy for a malignant pericardial effusion as confirmed

later by cytology and biopsy. Interestingly, also the dis-

criminative properties of cytokeratin fragment 19, a tumor

marker used in the evaluation of patients with lung cancer,

could be of particular value in malignant effusions, since a

high ratio of pericardial to serum osteoprotegerin and high

levels of proapoptotic TNF-related apoptosis-inducing

ligand (TRAIL) in the effusion were the best variable

combination to predict malignancy [27].

Cytokine patterns in pericardial diseases are not well

established. Ristic et al. have analyzed in patients with

pericardial effusion proinflammatory interleukin (IL)-6 and

tumor necrosis factor (TNF)-alpha as well as immunoreg-

ulatory cytokines such as transforming growth factor

(TGF)-beta1 and interferon (IFN)-gamma and compared

them with patients suffering from myocarditis and ische-

mic heart disease. They could identify a characteristic

‘‘high TNF-alpha/low TGF-beta1’’ cytokine serum pattern

in viral pericarditis and a low IL-6 serum concentration in

autoreactive pericardial effusions. A high IL-6 pericardial

to serum ratio was the hallmark of autoreactive pericardial

effusions, as was a high TNF-alpha and IFN-gamma peri-

cardial to serum ratio in virus-positive pericardial

effusions.

In etiologically, undefined pericardial effusion without

exclusion of viral or bacterial origin oral cortisone should

be given with caution. NSAIDs and Aspirin up to 1 g are

still the mainstay of medical therapy. Imazio and Adler

recommend in their contribution and based on the COPE

trial the addition of colchicine in acute pericarditis [28].

Colchicine, as given in the CORE [29] and CORP trial

[30], has been proposed the best available medical therapy

in recurrent pericarditis. Since recurrent and chronic

symptomatic pericarditis are the evidence of therapeutical

efficacy, my intention is that in those patients an etiological

diagnosis should be attempted and these forms should not

be labeled idiopathic any longer. In cases with effusions of

viral origin, treatment with corticoids might increase the
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recurrence rate, although they could be effectively treating

inflammation at the beginning!

When the pericardial effusion is large and pericardio-

centesis and tissue sampling has excluded the viral gen-

ome, intrapericardial triamcinolone is the treatment of

choice [3, 4, 25]. Similarly, intrapericardial cis-platin or

thiotepa together with systemic tumor treatment should be

given to patients with malignant pericardial effusions

[4, 23, 24], which conforms with the European guidelines [3].

Intrapericardial treatment with ethanol after evacuation

of the ‘‘spring water fluid’’ of a pericardial cyst is also

effectively preventing recurrence of this rare condition as

outlined by 2 cases reported in this issue by Maisch.

Tuberculous pericarditis is rare in Europe but the most

frequent form of pericardial effusion in Africa and other

regions of the world where Mycobacterium tuberculosis is

endemic. It has a caseload of approximately 80,000–

160,000 per year [31]. Ntsekhe and Mayosi in their con-

tribution could show that HIV alters the natural history and

outcomes of tuberculous pericarditis. In immunocompro-

mised patients, constrictive pericarditis develops less fre-

quently, but the patients have a higher mortality compared

to immunocompetent pericarditis patients [32].

In an excellent overview, Cho and Schaff outline indi-

cations and limitations for cardiac surgery in pericardial

diseases. Apart from the correction of anomalies like her-

niations, aortic dissection with pericardial effusion or

localized symptomatic effusions, which cannot be reached

by a puncturing needle, trauma, rare cases of highly painful

acute pericarditis and, above all, constrictive pericarditis

are the areas of surgical treatment. For constrictive peri-

carditis, the authors clearly recommend radical

pericardiectomy.

All contributors and the guest editor sincerely hope that

this unique issue of HFR dedicated to pericardial syn-

dromes gives a stimulating up-to-date appraisal of our

current knowledge in the diagnosis and therapy of peri-

cardial diseases.
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