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Pericard, fysiologie en pathologie

Fysiologie: lubricatie, bescherming

Normaal tot 20-50cc

Pericardial cavity
Pericard effusie: 100cc tot 2 liter

Myocardivn . “ (m‘rf‘:x)

-
Endocardium Pariecal

-~ pericardium
-
Visceral

pericardium

(epicardium)




Historie

Richard Lower 1669
Beschrijving van pulsus paradoxus bij pericarditis constrictiva



Moderne geschiedenis

Pericard effusie anterior middels echo
gediagnosticeerd en gepubliceerd in 1961

Door de pionier in echo: Inge Edler

Inge Edler
Department of Cardiologie
University Hospital, Sweden
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First steps in cardiac evaluation

First M-mode cardiogram Structure identification

UCG 1 OCT. 29, 1953

|. Edler, H. Hertz

Edler I. Ultrasoundcardiography. Suppl to Acta Med Scand, 1961;170



olvg‘a

Diagnose pericarditis

28 cases/100.000/yr

Acute Inflammatory pericardial syndrome to be diagnosed

ith at | 2 of the 4 followi iteria:
5% van alle SEH bezoeken voor POB W 4F feast. & ovthe nfohcwng critena

(1) pericarditic chest pain
(2) pericardial rubs

Incidentie bij mannen 16-65 j 2x hoger dan vrouwen (3) g‘mggeswead ST-elevation or PR depression
T . (4) pericardial effusion (new or worsening)
30% Recidief binnen 30 mnd. Additional supporting findings:

Elevation of markers of inflammation (i.e.
C-reactive protein, erythrocyte sedimentation

Meest voorkomende oorzaak rate, and white blood cell count;
- Evidence of pericardial inflammation by an
Westerse landen: viraal g semigue (Bl ST
Incessant Pericarditis lasting for >4-6 weeks but <3 months

without remission.

Mondiaal: tuberculose

Recurrent Recurrence of pericarditis after a documented first
episode of acute pericarditis and a symptom-free
interval of 4-6 weeks or longer®.

Chronic Pericarditis lasting for >3 months.

DOI: http://dx.doi.org/10.1093/eurheartj/ehv318 First published online: 29 August 2015



Diagnostiek ECG
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Myopericarditis versus Perimyocarditis: biomarkers & imaging

Myopericarditis Perimyocarditis

Tekenen van pericarditis met troponine Myocarditis met pericardiale betrokkenheid

DOI: http://dx.doi.org/10.1093/eurheartj/ehv318 First published online: 29 August 2015



Causes of pericardial disease

A. Infectious causes:

Viral (common): Enteroviruses (coxsackieviruses, echoviruses),
herpesviruses (EBV, CMV, HHV-6), adenoviruses, parvovirus BI9 (possible
overlap with aetiologic viral agents of myocarditis).

Bacterial: Mycobacterium tuberculosis (common, other bacterial

rare), Coxiella burnetii, Borrelia burgdorferi,rarely: Pneumococcus spp,
Meningococcus spp, Gonococcus spp, Streptococcus spp, Staphylococcus
spp. Haemophilus spp, Chlamydia spp, Mycoplasma spp, Legionella spp,
Leptospira spp, Listeria spp, Providencia stuarti.

Fungal (very rare): Histoplasma spp (more likely in immunocompetent
patients), Aspergillus spp, Blastomyces spp, Candida spp (more likely in
immunocompromised host).

Parasitic (very rare): Echinococcus spp, Toxoplasma spp

B. Non-infectious causes:

Autoimmune (common):

Systemic autoimmune and auto-inflammatory diseases (systemic lupus
erythematosus, Sjogren syndrome, rheumatoid arthritis, scleroderma),
systemic vasculitides (i.e. eosinophilic granulomatosis with polyangiitis
or allergic granulomatosis, previously named Churg-Strauss syndrome,
Horton disease, Takayasu disease, Behget syndrome), sarcoidosis, familial
Mediterranean fever, inflammatory bowel diseases, Still disease.

Neoplastic:
Primary tumours (rare, above all pericardial mesothelioma).
Secondary metastatic tumours (common, above all lung and breast cancer,

lymphoma).
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Metabolic: Uraemia, myxoedema, anorexia nervosa, other rare.

Traumatic and latrogenic:
Early onset (rare):

* Direct injury (penetrating thoracic injury, aesophageal perforation).
* Indirect injury (non-penetrating thoracic injury, radiation injury).

Delayed onset: Pericardial injury syndromes (common) such as
postmyocardial infarction syndrome, postpericardiotomy syndrome,
posttraumatic, including forms after iatrogenic trauma (e.g.coronary
percutaneous intervention, pacemaker lead insertion and radiofrequency
ablation).

Drug-related (rare): Lupus-like syndrome (procainamide, hydralazine,
methyldopa, isoniazid, phenytoin);antineoplastic drugs (often associated with a
cardiomyopathy, may cause a pericardiopathy): doxorubicin, daunorubicin,
cytosine arabinoside, S-fluorouracil, cyclophosphamide; penicillins as
hypersensitivity pericarditis with eosinophilia; amiodarone, methysergide,
mesalazine, clozapine, minoxidil, dantrolene, practolol, phenylbutazone,
thiazides, streptomycin, thiouracils, streptokinase, p-aminosalicylic acid, sulfa-
drugs, cyclosporine, bromocriptine, several vaccines, GM-CSF, anti-TNF
agents.

Other (common): Amyloidosis, aortic dissection, pulmonary arterial
hypertension and chronic heart failure.

Other (uncommeon): congenital partial and complete absence of the
pericardium.

DOI: http://dx.doi.org/10.1093/eurheartj/ehv318 First published online: 29 August 2015




Proposed triage of pericarditis. o Ivg

Pericarditis!

(physical examination, ECG, chest x-ray,

echacardiogram, CRP, troponin)

NO

Diagnostic criteria not satisfied.

Search for aternative dugnoses

Predictors of poor prognosis:

Major

* Fever >38°C

* Subacute omat

* Large pericardal efusion

» Cardiac tamponade

* Lack of response to aspirin or NSAIDs
after at least | week of therapy

Minor

* Myopericarditis

* Immuncsuppression
* Trauma

* Oral ssscoapuiane tharspy

YES

Specific aeticlogy highly suspected or
any predictor of poor prognosis

Authors/Task Force Members et al. Eur Heart J 2015;eurheartj.ehv318



Therapeutic algorithm for acute and recurrent pericarditis (see text for explanation). o Ivg

Diagnosis of acute pericarditis

(2 of 4 clinical criteria: pericardial chest pain, pericardial rubs, ECG changes; periardial effusion)

1.0+
o Colchicine
Aspirin or NSAID + colchicine + exercise restriction p Bk
l“ z |
& os Placebo
Low-dose corticosteroids § o05-
w
(in case of contraindications to aspirin/NSAID/colchicine and after exclusion of infectious cause) S o4
| 1 SR £
0.2+ P<0.001 by log-rank test
Recurrent pericarditis %y
(after symptom-free interval 4-6 weeks) 00 ' . , ' ' ;
' 0 3 6 9 12 15 18
Months
( n =240
Aspirin or NSAID + colchicine + exercise restriction Endpoint: Incessant/Recurrent pericarditis

Low-dose corticosteroids for Acute Pericarditis
(in case of contraindications to aspirn/NSAID/colchicine and after exclusion of infectious cause) | o sy b e

A Randomized Trial of Colchicine

l N Engl ] Med 2013;369:1522.8.
i.v. immunoglobulin or anakinra or azathioprine’

.

Pericardiectomy

Authors/Task Force Members et al. Eur Heart J 2015;eurheartj.ehv318
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Pericard effusie

Normal heart PPenicardial ¢ffusion

Pericardium Butldup ol Nuid



Classificatie van PE

Table | Classification of pericardial effusion

Onset

Size

Distribution

Haemodynamic
effect

Composition/type

Acute (<1 week)

Subacute (=1 week but <3 months)

Chronic (>3 months)

Mild (<10 mm)

Moderate (10-20 mm)

Large (>20 mm)

Circumferential

Loculated

Without cardiac tamponade

With cardiac tamponade

Effusive-constrictive

Transudate

Exudate

Hydropericardium (transudate, plasma
ultrafiltrate)

Haemopericardium (blood in pericardial
space)

Chylopericardium (chylous pericardial fluid)

Pyopericardium (purulent pericardial effusion)

Pneumopericardium (air in the pericardium)

No precise definition is available for acute and subacute pericardial effusion,
while the definition of chronic as >3 months is more clearly defined.

European Heart Journal (2013) 34, 1186—-1197



Swinging Heart




A simplified algorithm for pericardial effusion triage and management. o Ivg
Empiric anti-inflammatory therapies should be considered if a missed diagnosis of pericarditis is presumed. |

Cardiac amponade or

suspected bacterial or
neoplastic aetiology?

Yes l lNo

Pericardiocentesis and
actiology search

Authors/Task Force Members et al. Eur Heart J 2015;eurheartj.ehv318
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Cardiale tamponade

Gecompromitteerde hemodynamische staat t.g.v. Progressief continuum
cardiale compressie door intra pericardiale
accumulatie van:

Irreversibel (zonder drainage) bij een kritieke
tamponade

Pericard vocht

Bloed

Trombus
Neoplastische infiltratie
Lucht

Pus




Tamponade is een pathofysiologisch continuum Equalization of Pressures

Intra pericardiale druk
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PE naar tamponade

European Heart Journal (2013) 34, 1186—-1197



Tamponade: lastige diagnose — grote consequenties

Arts-assistent niet zomaar alleen
laten

R

Minister Schippers wil geen awijgcontracten meer na
alfaire overleden Rogier Moo
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Klassiek: sub-xiphoidale route




History of puncture

WWW&W&
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Rulenence
(first author) Date Pericardocantases (no.) Complications
| "’ 1956 40 Veoniriculor puncture (6)
Kipatrick? 1965 20 Cardiac chamber punctre (7),
ceath (1),
hypotensgion (3)
Fredriksen® 1971 21 Cardiac chamber punctire (3)
Pragham* 1976 5 Cardiac tamponade (1)
M9“ 1977 21 Cardiac arrest (1)
Krikorian '™ 1978 123 Death (5)
hemopericardium (5)
vantricular tachycarda (1)

nonproductive pericardocentedis (17)

Wong Am J Cardiology 1979 Vol 44:1110-1114



Pericard punctie

Pulp Fiction; Tarantino; 1994
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Selectie van de optimale benadering

Pericardiocentese Chirurgisch
Subxiphoidaal Subxiphoidaal
Intercostaal VATS

Apicaal Mediane sternotomie
Parasternaal Pericardectomie

werkpooet
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Pericard Punctie

r, et al Circulation, 2015; utdol.com

Glue



Fluoroscopy guided
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Anticiperen...

Symptomatic
tamponade

Pericardial reserve
volume

| ‘/

Fluid volume in pericardial space

Pericardial pressure
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The para-apicale methode in rechterzijligging:

Vanaf 2009 in het OLVG.
Voorkeurs techniek: ultrasound guided para-apicale pericardioscentesis

Ongeveer 30-40/jaar

Alternatief voor chirurgische subxiphoidale drainage

Voordeel t.0.v. subxiphoidale punctie:
Veiliger: Lever/vaat trauma, risico RV punctie.
Minder pijnlijk

Controle: effectief en makkelijk



Toename PE SCAR +12 d
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PE met name posterolateraal
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Pre-tamponade beeld

080014 1306 22
Feaq 1.7 MHL3 6 M2

2082011301
Feeq 17 MHLG 6 M2



Film pericard punctie

Pericard

punctie a la
OLVG




Controle echo na 600cc drainage

W1
Feaq 1.7 MHLG 3 M2
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Na 1 dag ontslag

05834
Feaq 17 MH2G 3 ez

8!
334 HR



Table 5 Routine analyses to be performed

on pericardial fluid

Analysis Test Aetiology
or feature

“bruit de moulin”

lensch n in het water
molenschoepe et wa European Heart Journal (2013) 34, 11861197



>
Conclusie OIVQ ‘
Pericard effusie is een symptoom en geen ziekte, doe diagnostiek.
Bepaal de indicatie en het risico voor pericardiocentese.
Bepaal de veiligste en meest effectieve manier voor drainage.
Overleg eventueel met een hartteam of expertise centrum.
Gebruik beeldvorming: puncteer alleen blind in acute situaties.

Tamponade is een verraderlijk ziekte beeld: anticipeer.
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