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Pericardium

| ntroduction:

The pericardium is a fibroelastic sac made up of viscera
and parietal layers separated by a space, the pericardial
cavity.

In healthy individuals, the pericardial cavity contains 15-
50 mL of an ultrafiltrate of plasma.

L heart is fixed in mediastinam
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Function

The pericardium acts as mechanical protection for the
heart and big vessels, anchoring the heart in the
mediastinum and lubrication to reducefriction
between the heart and the surrounding structures



Pericarditis
Acute pericarditis refers to inflammation of the pericardia
sac

pericardium alone ov- With wu/acar)n' HS & ﬁ?reébm'manl—l‘{ albect the m‘/acam;_hm with ?cr.'can)lizl invalveme

The term myopericarditis, or perimyocarditis, is used for
cases of acute pericarditis that also demonstrate
myocardia inflammation.



Pericarditis
viral /idio pathic
Most cases of acute pericarditis are considered of possible
or confirmed viral origin, although the exact etiology of
most cases remains undetermined following a traditional

diagnostic approach.

Acute pericarditis is a common disorder in several clinical
settings, where it may be the first manifestation of an

underlying systemic disease or may represent an isolated
proce$ Ha(iannc&, can present as pericardivig \out vmosl-(y

a3 pericardial effugions
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Pericarditis
Clinical presentation:

Acute pericarditis can present in avariety of ways,
depending on the underlying etiology.

Patients with an infectious etiology may present with signs
and symptoms of systemic infection such as fever and
leukocytosis.

Viral etiologiesin particular may be preceded by “flu-like”
respiratory or gastrointestinal symptoms.
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Pericarditis
Patients with a known autoimmune disorder or malignancy

may present with signs or symptoms specific to their
underlying disorder.

The major clinical manifestations of acute pericarditis
include;



Pericarditis
+Chest pain — typically sharp and pleuritic, improved by
hiEE sitting up and leaning forward. * wish supine
Pericardial friction rub — a superficial scratchy or

PE  sgueaking sound best heard with the diaphragm of the
stethoscope over the left sternal border.

Electrocardiogram (ECG) changes — new widespread ST
elevation or PR depression

Pericardial effusion. ecwe



Pericarditis
|-Chest pain: sudden <35 WL o5 s
The vast majority of patients with acute pericarditis
present with chest pain (>95% Of Cases). urabisius 3822

Chest pain that results from acute pericarditisis typically
fairly sudden in onset and occurs over the anterior chest.

Unlike pain from myocardial ischemia, chest pain due to

pericarditis is most often sharp and pleuritic in nature,
with exacerbation by inspiration or coughing.




Pericarditis
One of the most distinct features is the tendency for a

decreasein intensity when the patient sits up and leans
forward.

This position (seated, leaning forward) tends to reduce
pressure on the parietal pericardium, particularly with
inspiration, and may also allow for splinting of the
diaphragm.




Pericarditis
|1-Pericardial friction rub:
The presence of a pericardia friction rub on physical
examination is highly specific for acute pericarditis.
Pericardial friction rubs, which occur during the maximal
movement of the heart within its pericardial sac, are said

to be generated by friction between the two inflamed
layers of the pericardium.




Pericarditis
Pericardial rubs have a superficial scratchy or squeaking

quality that is best heard with the diaphr agm of the
stethoscope.

They may be localized or widespread, but are usually
loudest over the left sternal border. ar end of crhatation



ECG

|11-Electrocar diogram:

Changes in the electrocardiogram (ECG) in patients with
acute pericarditis signify inflammation of the epicardium,
since the parietal pericardium itself is electrically inert.
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The typical progression of ECG changes in patients with
acute pericarditisis described below:

Stage 1, seenin thefirst hoursto days, is characterized
by diffuse ST elevation (typically concave up) with
reciprocal ST depression in leadsaVR and V1.

Thereisaso an atria current of injury, reflected by
elevation of the PR segment in lead aVR and
depression of the PR segment in other leads.




ECG

Stage 2, typically seen in the first week, is characterized
by normalization of the ST and PR segments.

Stage 3, is characterized by the development of diffuse T

wave inversions, generally after the ST segments have
become isoelectric.

Stage 4, is represented by normalization of the ECG or
indefinite persistence of T wave inversions ("chronic”
pericarditis).

Hosk common cause of ePPusian is pericardin’




Normal ECG

i1

avre

Normal sinus rhythm at a rate of 71 beats/min, a P wave axis of
45°, and a PR interval of 0.15 sec.
Courtesy of Morton Arnsdorf, MD.




Pericarditis

;‘Ilf:. D

SEE

Electrocardiogram In acute pericarditis showing diffuse upsloping ST segment
elevations seen best here in leads II, III, aVF, and V2 to V6. There is alsc
subtle PR segment deviation (positive in aVR, negative in most other leads).
ST segment elevation is due to a ventricular current of injury associated with
epicardial inflammation; similarly, the PR segment changes are due to an
atrial current of Injury which, In pericarditis, typically displaces the PR
segment upward in lead aVR and downward in most other leads.

Courtesy of Ary Goldberger, MD.
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Charactenstc
Quality

Location

Raaalion patiem

Duration

Relaton 1o axergse

Relabion fo positon

ECG findings

Echocardiographic
findngs

Pencardial Pain
Sharp. pleunac

Lef precordiat or retrostemat
Leftrapenlus ridge
Hours or days

Unretated

Relizvad by leanng forward

Aggravated by assuming a recumbent position

Intial ECG changes that accompany onset of chest pain ST-3egment
elayglion that is upwardy concave and diffuse [occurs in all leads
cxceptaVR ang \" )

T waves Invert anar ST-3egment elevation ré3ones ano not assodated
with lass of R-wava vallage or O waves (ocons several days afler onset
of chest pain)

PR-sagment depression prasant in 80% (occurs in &l limy and
precordial leass except VR) reciprocal PR-segment elevation may
occur in aYR

O waues absent

Mo ieftverincular regional wal mobon annormaldy

Myocaraiai Ischemic Pain
Prascura, haaviness. tightriass, consticting

Relosiemal

Lefl shoulder, left arm

1-15 minutas {anginz)

>20 mnudes (Uns1asie anging)

Hours [myocardia! Infarction )

Related (statia angina)

Unretatad (ungiable anging o myecardial infarcion)
Unrelated

ST-segment elevation is downwandly concave and localized:
or ST-segment depression

Tvaves Inver while ST-segmant elevation I present May
9e assaciated with bss of R-wawe woltage or zppearance of
Q wavws

PR-seqmen] gapragsion raialy pragent

0 waves may ba present

Leftventricular r2gional wall mofion abnommaity n
distribubon of corenary arery




Diagnosis
Echocardiography is often normal in patients with the
clinical syndrome of acute pericarditis unless thereis an
associated pericardial effusion.
Chest radiography istypically normal in patients with
acute pericarditis. Although patients with a substantial

pericardial effusion may exhibit an enlarged cardiac
silhouette with clear lung fields.

3lobal hypoKinesia



Diagnosis
Acute pericarditis may be associated with increasesin

serum biomarkers of myocardial injury such as cardiac
troponin or MB fraction of creatine kinase.

Since pericarditisis an inflammatory disease, |aboratory
signs of inflammation are common in patients with acute
pericarditis.

These include elevations in the white blood cell count,

EsR erythrocyte sedimentation rate, and serum C-reactive
protein concentration.




Diagnostic criteria for acute pericarditis and
myopericarditis in the dinical setting

Acute pericarditis (at least 2 criteria of 4 should be present)*:

1. Typical chast pain

2. Percardial friction rub
3. Suggastive ECG changes (typically widaspread ST segmant alevation)
4, New or warsening pencardil effusion

Myopericarditis:

1. Definte diagnoms of acute pencarchbs, PLUS

2. Suggestive symptoms (dyspnaa, palptations, or chast pain) and ECG
abnormalities beyond nomal varants, not documeaented praviously (ST/T
abnormMmalities, supraventricular of vantnoular tachycardia or requent actopy,
atroventricular block), OR focal or diffuce depressad LV function of uncartan
aga by an imaging study

3, Absence of evidence of any other cause

4. Ona of tha following featuras: avidence of elavated cardiat anaymas
[oraating kinasa-MB fraction, of trogonin 1 or T), OR naw onset of focal or
diffuse depressaed LV fTunction by an imageg study, OR abnormal imaging
cangistent with myocarditis (MRI with gadalinium, gallium-67 scanning, ant-
Myosn antibody scanming)

Case definitions for myopericarditis include:
v T onteria 1 plus 2 and 3
Probable myopericarditis: cntena 1, 2, 3, and 4

Confirmeod myopericarditis{: histopathologc evidence of myocarditis by
andomyocardial Rlopsy or 0N autapsy

= Pancardial fMuscion confirma tha clincal diagnosis but its absance dows not
axchude .

1 1In clinical practice a confirmed diagnaais would raquire an andomyocardial
blopey that s not warranted in seif-imited cases with predominant pencarditis.

Regroduced with germission from: Imazia M, Trinchero R, Triage and management of
acute pencarditis, Int ) Cardiol 2006, 0ot 10, 1016/.)/card. 2006.07,200, Cocyright &
2006 Eizevier,




Treatment

In cases of pericarditis due to an identifiable cause (eg,
bacterial infection or malignancy, autoimmune),
management is focused upon the underlying disorder and,

If necessary, drainage of an associated pericardial effusion
percutaneously or surgically .



Treatment

For most patients with acute idiopathic or viral | ...
pericarditis, combination therapy with colchicine plus
NSAIDs rather than NSAIDs alone.

Thisis based upon areduced rate of recurrent pericarditis
and alow incidence of side effects with colchicine. ¢ severity



Treatment e

In patients with acute pericarditis following an Ml, aspirin
plus colchicine rather than another NSAID plus colchicine
Thisis principally due to the possibility that other NSAIDs
may interfere with healing and scar formation.

Although the evidence of potential harm from
glucocorticoids and NSAIDs other than aspirin is modest,
there is no evidence that these medications improve
outcomes.

pegk Mi~— aspirine



Treatment

«  For these reasons glucocorticoids and NSAI Ds other
than aspirin should generally be in patients
with acute pericarditis following an acute M.
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pericarditis due to connective tissue disease, autoreactive
(immune-mediated) pericarditis, uremic pericarditis not
responding to dialysis, and to patients who have
contraindications to NSAID therapy.

Glucocorticoid therapy is also used for patients with
idiopathic or viral pericarditis that is refractory to
combination therapy with NSAIDs and colchicine.



Recurrent Pericarditis

Recurrent pericarditis may occur in up to 30% of patients
after an initial episode of acute pericarditis. Treatment
should consist of an NSAID, typically with a 2- to 4-week
taper after the resolution of symptoms, along with at |east
6 months of colchicine (with weight-adjusted dosing).

Steroids

Anti-interleukin 1 therapy (e.g., anakinra and rilonacept)

Azathioprine, methotrexate, mycophenolate mofetil, and
intravenous immunoglobulins.
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Drug therapy in acute paricarditis

Duration of
therapy
ror initiol combination treatmaent of most patisnts:
Ibuororan 400 to HOoO mo 1o 2
daily

2 wasks Dacrezsa the
NSR IO Ehrma tumea dozo waakly
or

Indomethacin | 0 thrme

& Od Ay | 1o 2 weeks |
mao -
NSAID e

rLuUS

Colchicine ©.5 mg twa

3 months
Bumess claily
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Eapered

lFo'r Iré:llcl combinetion therapy of patients following mvocardial
nfae
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High Risk Features

1-High fever (>38°C)
2-Subacute onset
3-Large pericardial effusion or tamponade

4-Lack of response to anti-inflammatory therapy after 1
week of treatment

5-Evidence for myocardial involvement

Additional predictors of elevated risk include
Immunosuppression, oral anticoagulation, and trauma.

as 53 s\:’L’LS\ oub 045 b \3}



Initial clinical and echocardiographic evaluation of patients
with suspected acute pericarditis

Clinical and echocardiographic evaluation:
Clinical poor prognostic predictors? (fever >38°C, subacute onset, immunodepression,
trauma, oral anticoagulants, myopericarditis, severe effusion, cardiac tamponade)

Yes m

Admission to hospital [ Low risk cazez |
Speacific etiologic search
Aspirin trial

Rezponse to out-of-
hospital trial of aspirin
or other NSAID
plus colchicine

|

5 o

Admission to | pathic acute
Specific etiologic saalch perica'dltls

Reproduced with permission and modified from: Imazio, M, Demichelis, B, Parrini,
I, et al. Day-hospital treatment of acute pericarditis: a management program for
outpatient therapy. J Am Coll Cardiol 2004; 43:1042. Copyright ©@ 2004 Elsevier.
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Causes

Trauma, uremia, anticoagulation, neoplasm, infection
Clinical signs (Beck’striad, 1935)

Hypotension, JVD, muffled heart sounds

PUlSUS ParadoXuUsS drsp in sysrolic. BP of 10 mm HY duny ingpivarien
ECG acute broathing

Electrical alternans (beat to beat alteration in the
amplitude of the QRS complex)

low voltage
ECHO findings
Effusion
RV diastolic collapse (specific for tamponade)
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Tamponade

Dyspnea
Tachycardia
VD
Hypotension

Pulsus paradoxus>10 mm
Hg supports dx

Echo Findings:
Effusion

Diastolic collapse of right-
sided chambers

Increased respiratory
variation of peak inflow
velocities through TV and
MV

Dilated 1V C without
respire-phasic variation




M anagement

Hemodynamically stable:
IVF, close monitoring, serial TTE, treat underlying cause

Unstable:

-Aggressive IVF
-Pericardiocentesis or surgery
intra —aorHe balfon pawmp

-IABPfor refractory hypotension
-Minimize PEEP



Electrical alternans

i

Sinus tachycardia with electrical alternans which is
characterized by beat-to-beat alternation in the QRS
appearance (best seen in leads V2 to vV4). These findings are
strongly suggestive of pericardial effusion, usually with cardiac
tamponade. The alternating ECG pattern is related to back-
and-forth swinging motion of the heart in the pericardial fluid.
Courtesy of Ary Goldberger, MD.

1) |_  {



Chest x-ray of a pericardial effusion

Cardiomegaly due to a massive pericardial effusion. At least
200 mL of pericardial fluid must accumulate before the cardiac
silhouette enlarges.

Courtesy of Massimo Imazio, MD, FESC.
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Subcostal view

Thoracic wall






«  Thick dense fibrous obliteration with calcification of the
pericardial sac encasing the heart

- limiting diastolic expansion and restricting cardiac output




Absence of
calcification
ot r/o



«  Evidence of right heart failure

« Kussmaul sign: no fall or even elevation JVP with
inspiration

« Abnormal




Constrictive Pericarditis

Dyspnea

Fatigue

VD

Hepatomegaly and ascites
Edema

Neck veins distend with
inspiration (Kussmaul’s sign)
Pericardial knock (early
diastolic sound)

Afibin 20%

Causes:

Cardiac surgery

Viral infection

Acute pericarditis
Mediastina irradiation
B

Rheumatoid arthritis, CTD



M anagement

% Diurese with caution
———— T ——

“ Rate-control with caution
———

% 2-3 month trial of conservative measures prior to pericardiectomy

(Pericardiectomyjindicated in;

NYHA Class||

InN




Table 10 Constrictive pericarditis s, restrictive cardiomyopathy: 2
clagnusis (Modified fram lmazo etal ™)
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Casel

« A 46-year-old-male patient with a pmhs of hypertension
and smoking presented to the ED with chest pain.
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Case 2

« A 25-year old male pt. presented with worsening dyspnea
to the ED. His heart rate was 140 bpm and BP 80/40 mm
Hg.
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