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Il versamento pericardico. Come orientarsi dalle forme lievi sino ai
versamenti emodinamicamente significativi. La diagnosi di

tamponamento cardiaco e |’ indicazione alla pericardiocentesi.
Come decidere il momento giusto per evitare situazioni critiche per il paziente.

Simposio: Versamento pericardico importante e pericardite costrittiva
Una situazione relativamente rara che puo metterci in difficolta

Bruno Passaretti
Responsabile Reparto di Cardiologia Riabilitativa e U.O. di Riabilitazione,
Humanitas Gavazzeni, Bergamo
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Versamento pericardico - cause

Pericardite virale
Pericardite batterica
Pericardite tubercolare

infettiva

Post-infartuale (sindrome di Dressler)
Uremica

Da malattia del collagene
Post-cardiochirurgica

infiammatoria

Da trauma toracico
Iatrogena (da procedure interventistiche)
Da rottura di cuore o dissezione aortica

da comunicazione
intracardiaca-pericardica

Metastatica (linfoma, melanoma)
Da estensione diretta del tumore (polmone, mammella)
Tumore cardiaco primitivo

neoplastica
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Versamento pericardico - cause

Tamponamento in
assenza di 2 o piu segni
infiammatori tra:

- dolore tipico

- sfregamento

- febbre

- sopralivellamento ST

- neoplasia
(likelihood ratio 2,9)

ESC Guidelines, Eur Heart J
(2004) 25, 587-610

neoplastica
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Superiorly, the pericardium extends
a short distance along the great vessels, with a
small “pocket” of pericardium surrounding the
great arteries posteriorly—the fansverse s, The
pericardial space extends lateral to the left atrium,
and a blind pocket of the pericardium extends
posterior to the left atrium, between the four

pulmonary veins—the abligue s

SENO TRASVERSO

SENO OBLIQUO

U.O. RIABILITAZIONE

VR Doy v -
W‘ et Dott. Bruno Passaretti

Ed Y
7
@SN

LA
SENO OBLIQUO

/?44
RA
'?l/

g,

TRASVERSO




HUMANITAS
GAVAZZENI

U.O. RIABILITAZIONE

Dott. Bruno Passaretti

Pericardial pressure (mmHg)
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I~ FIGURE 10-4. Schematic graph of pericardial

pressure versus pericardial volume for an acute effusion (solid
fine, with a steep pressure-volume relationship) and for a
chronic effusion (dashed line, where large volumes may lead
to only mild pressure elevation).
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I FIGURE 10-5. Schematic graph showing the
relationship between pericardial pressure (PP), right atrial
pressure (RAP), mean arterial pressure (MAP), and cardiac
output (CO). Note that when pericardial pressure exceeds
right atrial (RA) pressure, blood pressure and cardiac output
fall. When right venticular (RV) pressure is exceeded (af the
arrow), cardiac output and mean arterial pressure fall further.
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Advances in Cardiovascular Imaging

The Role of Multimodality Imaging in the Management of
Pericardial Disease

David Verhaert, MD; Ruvin 5. Gabriel, MBChB; Douglas Johnston, MD: Bruce W. Lytle, MD;
Milind Y. Desai, MD: Allan L. Klein, MD
Cire Cardiovasc Imaging. 201033:333-343
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instabilita emodinamica, al letto del paziente (TIPO, versamenti postoperatori, quadri di
tfamponamento cardiaco non suffragati dall'eco transtoracico)
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The Role of Multimodality Imaging in the Management of
Pericardial Disease
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David Verhaert, MD; Ruvin S. Gabriel, MBChB: Douglas Johnston, MD: Bruce W. Lytle, MD:
Milind Y. Desai, MD: Allan L. Klein, MD

Table 1.

Strengths and Limitations of Various Imaging Modalities in the Evaluation of Pericardial Disease

Echocardiography

Cardiac CT

CMR

Main indizations/advantages

# First-line diagnostic imaging test in the
evaluation and follow-up of pericardial
disease

& Widely available

® Low cost

& Safe

& Can be performed bedside or in
hemodynamically unstable patients

Main limitations/disadvantages

# Limited windows, narrow field of view

#® Tachnice difficulties in case of abesity,
obutrucve ‘ung o seas=s or
imm i ately post- cardicthora sic
sUrgery

# Operator dependent

& Loy sicmalto-neice ratio of Ahc
peruardium

® [imited tissue characterization

Mead for better anatomic description
Evaluation of associated/extracardiac disease
Preoperative planning

Detection of pericardial calcification

Use of ionizing radiation

Use of indinated contrast (unless
visualization of related anatomy is not
needed)

Functional evaluation only possible with
retrospectively gated studies (higher
radiation dose, suboptimal temporal
resolution)

Difficulties in case of tachycardia or unstable
heart rhythm (particularly for prospectively
gated studies)

Need for breath-hold

Hemodynamically stable patients only

# Nead for better anatomic description
® Superior tissue characterization

® Time consuming, high cost
® Preferably stable heart rhythms

® Contraindicated in case of pacemaker or defibrillators

® Lung tissue less well visualized
® Calcifications less well visualized

# lse of Gadolinium contrast contra-indicated in case
of advanced renal dysfunction (glomerular filtration

rate <30 mLmin)
® |lse of some breath-hold sequences
® Hemodynamically stable patients only
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Formazione di densita dei tessuti molli ipodensa finemente
disomogenea, abbraccia il cuore e I'origine dei grossi vasi
estendendosi dall'aditus toracico alla regione epifrenica con
diametro longitudinale di cin 18 x con diametro antero
posteriore di cm 12 . Sospinge posteriormente il cuore e
disloca a dx il nastroe tracheale comprimendo i bronchi .
determinando addensamento verosimilimente atelettasico del
lobo anteriori sn e delle porzioni declivi del lobo superiore
sn e del lobo inferiore dx.

Non si osservano paini di clivaggio con i grossi vasi

E' delimitato posteriormente dal pericardio e lateralimente
dai foglietd plewrici polnonari che vengono divaricati dalla
massa che raggiunge il mediastino posteriore
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L’ approccio ecocardiografico
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ecogenicita piu omogenea
localizzate per lo pit a livello fsmancorso.
atrio-ventricolare e sopra il e
ventricolo dx

C. Lestuzzi, J Cardiovasc Echography 21 (2011) 86-91
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ecogenicita piu omogenea
localizzate per lo pit a livello
atrio-ventricolare e sopra il
ventricolo dx

C. Lestuzzi, J Cardiovasc Echography 21 (2011) 86-91



HUMANITAS
GAVAZZENI

U.O. RIABILITAZIONE

Dott. Bruno Passaretti

CLINICA GAVAZZEN] BERGAMO AMB. CARDIOLOGIA '
B 110024 am

4548 +J41) < f2 S U — 4V1c-S 15Hz
Guod M= 1468 4 180mm

' CARDIO
i\ . GENERALE

Scorr.=50mm/s

versamento
pericardico da quello
pleurico




HUMANITAS e U
—— — S R gy W 0. RIABILITAZIONE
G AVAZ ZENI " R " "— Dott. Bruno Passaretti




HUMANITAS
GAVAZZENI

U.O. RIABILITAZIONE

Dott. Bruno Passaretti

diagnostica differenziale con . LET¢
compressioni estrinseche (trombi, ematoma + versamento organizzato
ematomi)
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trombo in neoplasia renale
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Distinzione con il liquido pleurico

Pericardial

Pleural
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220mm
CARDIO
GENERALE /v

70dB  S1/-2/1/4
Guad=-12dB  a=1

lemo in corso

pericardico in
genere é normale
grasso pericardico).
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L’ effetto compressivo del liguido pericardico si
manifesta maggiormente nella fase del ciclo
cardiaco nella quale la pressione é piu bassa,
cioé la sistole per |’ atrio e la diastole per il
ventricolo

Respiratory
"paradoxic"
septal motion

RA collapse

Pericardial
effusion

RV collapse
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Systole

Diastole
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Fisiologia del tfamponamento cardiaco
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Fisiologia del tfamponamento cardiaco
Swinging heart
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la base del cuore é attaccata al mediastino da un peduncolo formato
da aorta, tronco polmonare, vene cave e vene polmonari.
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Fisiologia del tamponamento cardiaco

Swinging heart

Tale alternanza della posizione del
cuore ¢ alla base del fenomeno
elettrocardiografico dell’ alternanza
elettrica, cioe dell’ alterazione del
voltaggio del complesso QRS da battito
a battito a seconda di quanto I'apice
del cuore sia vicino alla parete toracica
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Fisiologia del tfamponamento cardiaco
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tamponamento.

>1/3 sistole: sensibilita del E - L{:
94% e specificita del 100%
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Fisiologia del tamponamento cardiaco

Collasso sistolico atriale dx
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Collasso sistolico atriale
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Fisiologia del tamponamento cardiaco
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Fisiologia del tfamponamento cardiaco
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Fisiologia del tfamponamento cardiaco
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normalizzazione del
movimento del setto.
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Fisiologia del tamponamento cardiaco

Reciproche variazioni respiratorie
nei volumi ventricolari destro e sinistro

U aRGUES TI0ERG/ RS DU OIS

Il volume pericardico totale (liquido
intrapericardico + liquido intracardiaco) e
fisso in una condizione di tamponamento

- quando la pressione intratoracica, in
inspirazione, diventa piu negativa,

I” aumento del riempimento ventricolare

destro limita il riempimento ventricolare
sinistro.
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Fisiologia del tamponamento cardiaco
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riduzione dell’ onda E
mitralica e dell’ integrale
della velocita di flusso
aortica

Prof DP=102mm
Gate DP= 5.0mm
V1 = 0.483m/sec
G1 = 0.9mmHg

| ¥2=0339m/sec

G2 = 0.5mmHg
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Prof DP=104mm
Gate DP= 5.0mm
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- |PG1 = 0.8mmHg
V2 = 0.228m/sec
Hg
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Fisiologia del Tamponamen‘ro cardiaco

Reciproche variazioni respiratorie nel
riempimento ventricol inistro

ATTENZIONE:

il tamponamento non & un fenomeno
tutto o nulla:

diversi gradi di compromissione 'rm“" |
emodinamica
I

Cut-off 25% variazione! o ",VTT\‘T[ Wiy

! M:\W .
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Fisiologia del tamponamento cardiaco
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Table 8. Management of Pericarditis: Indications for
Pericardiocentesis, Pericardial Biopsy, Pericardioscopy,
Pericardial Window, and Pericardiectomy

Pericardiocentesis

Cardiac tamponade

Moderate to large effusions refractory to medical therapy and with severe

symptoms

Suspected bacterial or neoplastic pericarditis

Advantages: allows drainage and analysis of pericardial fluid
Limits: invasive technique, requires monitoring and hospitalization

Pericardial biopsy and pericardioscopy (targeted biopsy in specialized center)

Relapsing cardiac tamponade

Suspected bacterial or neoplastic pericarditis

Worsening pericarditis (despite medical therapy) without a specific
diagnosis

Advantages: allows analysis of pericardial tissue

Limits: invasive technique, requires monitoring and hospitalization,
possible trigger for pericardial bleeding and recurrences

Pericardiocentesis for cardiac e
tfamponade iclass )

Pericardiocentesis for
persistent significant

pericardial effusion without
clear diagnos & lla)

Pericardiocentesis for
persistent mild pericardial
effusion (c (]

Pericardial window
Recurrent cardiac tamponade

Recurrent moderate to large effusion refractory to medical therapy and
with severe symptoms

Advantages: allows pericardial drainage or obliteration of pericardial
space preventing or reducing pericardial effusion size

Limits: invasive therapy, requires monitoring and hospitalization, possible
trigger for pericardial bleeding and recurrences

Pericardiectomy
Permanent constrictive pericarditis
Recurrent cardiac tamponade

Advantages: allows partial or almost total removal of diseased pericardial
tissue

Limits: invasive therapy; operatory risk may be not negligible according to
disease stage, comorbidities, and surgeon skill; requires experienced
heart surgery team, monitoring, and hospitalization; possible failure for
incomplete removal; trigger for pericardial bleeding and recurrences

“P2~ Humanitas Gavazzeni
= benini, pericardiocentesi

3W2c Pot M 32 136 Loop|
[ 1.0 ITm 0.9 e G 11:06:43
Comp4 PElab2 12 Gen 2011
GM 197/
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Sintomi da bassa gettata
Ipotensione Turgore giugulare
Tachicardia  Polso paradosso
Versamento assente Versamento presente
Considera altre cause: ‘media.enfi{'a,
versamento saccato, diagnosi equivoca
compressioni estrinseche 1 1
Da: K. Otto, Valutare segn/ S pericardiocentesi
Textbook of Clinical 2d e Doppler
Echocardiography, di tamponamento

Elsevier Saunders
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i I 1 Massimo Imazio, MD, FESC: David H. Spodick, MD, DSc, FAHA; Antonio Brucato, MD;
O TES Rita Trinchero, MD; Yehuda Adler, Prof
Diagnostic criteria not sati sfled Specific eticlegy highly suspeacted o
Fearch for altemat ve dagnases peof pregnostic pred clors? q 0 U1( 916-928
L 1
TES it
Empinc tnal with HESALD
i HIGH RISE CASES WCU-HIGH BISE CASES |
Admismen and ehology search Mo admission and sbology search J
Eespense b HSAIDT
| | 1
‘ MG YES J
MODERATE RIZE CASES LW RISE CASES
Admupson and etiology search Chutpatient foll owaap
) L Clinical Poor Prognostic Predictors* for Pericarditis

Major
Fewer ==38°C
Subacute onsat
Large percardial effusion
Cardiac tamponade
Lack of response to aspirin ar NSAIDs after at least 1 wk of therapy

Indicators of Poor Prognosis of Acute Pericarditis

Massimo Imazio, MD; Enrico Cecchi, MD; Brunella Demichelis, MD; Salvatore Ierna, MD;
Daniela Demarie, MD; Aldo Ghisio, MD:; Franco Pomari, MD:; Luisella Coda, MD;,

Riccardo Belli, MD: Rita Trinchero, MD Minar
Myopericarditis
17/0 0[0 S 4 )
Immunodepression
Trauma

Oral anticoagulant therapy
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Massimo Imazio, MD, FESC: David H. Spodick, MD. DSc, FAHA: Antonio Brucato, MD;
Rita Trinchero, MD; Yehuda Adler, Prof
Myopericarditis
of pericarditis may present with troponin eleva- _ B o

. Perimyocarditis Myopericarditis

333 an expression of concomitant myocardial involve-
ment. Lnncﬂnntantly, widespread ST-segment elevation, usually il
considered a hallmark of acute pericarditis,'*"!# shows sub-

epicardial myocardial involvement rather than simple
“pericarditis”

Myocarditis Pericarditis

Key points: (1) Myocarditis and pericarditis share common
etiologic agents, mainly viruses, with a spectrum ranging
from pure pericarditis to forms with increasing myocardial
involvement (myopericarditis and perimyocarditis); (2) myo-

cardial involvement requires admission for monitoring, and
antiinflammatory therapy is reduced to control symptoms and
to minimize possible deleterious effects on the myocarditic
process; and (3) prevalent pericarditis (ie, myvopericarditis)
generally has a good overall prognosis.

Circulation
2010:121:916-928




HUMANITAS
GAVAZZENI

U.O. RIABILITAZIONE

Dott. Bruno Passaretti

NON PUO'
PARCHEGGIARE.
QUI PASSANO -
MINISTRI, DEPUTATI, D
A SENATORIL... A& -~ NON ST

PREOCCUPI, HO
L'ANTIFURTOM!

bruno@passaretti.org
bruno.passaretti@gavazzeni.it

www.passaretti.org
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Immagini tratte da: K. Otto, Textbook of Clinical Echocardiography, Elsevier Saunders e
I. A. D' Cruz, Atlante di Anatomia Ecocardiografica, Centro Scientifico Editore

Nessun bambino e nessun animale é stato maltrattato durante la preparazione delle slides.



