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THE COMMON CONUNDRUM
CHEST PAIN

43 F presents with Chest Pain. 3 weeks ago Thru airport.
Sharp, associate shortness of breath.  

• What Questions would you ask her?
• What Physical Exam would you do?
• Lab tests and  Ancillary tests?
• Imaging tests?
• Management?



PERICARDIAL DISEASE

• Describe the presentation of Acute Pericarditis

• ECG findings of Acute Pericarditis

• Differential Diagnosis of Acute Pericarditis

• Describe First line Therapy of Acute Pericarditis

• Diagnosing cardiac Tamponade and the Pathophysiology

• Pericardial Constriction Basics and Diagnosis



INTRODUCTION

• The pericardium is a fibroelastic sac made up of visceral 
and parietal layers separated by a (potential) space, the 
pericardial cavity. 

• The normal pericardial cavity contains 15- 50 mL of an 
ultrafiltrate of plasma or pericardial fluid



DISEASES OF THE PERICARDIUM
CLINICAL SYNDROMES

●Acute and 
recurrent 

pericarditis

●Pericardial effusion 
without major 
hemodynamic 
compromise

●Cardiac 
tamponade

●Constrictive 
pericarditis

●Effusive-
constrictive 
pericarditis



DEFINITIONS
• Acute pericarditis refers to inflammation of the 

pericardial sac.

• Myopericarditis, or perimyocarditis, is used for 
cases of acute pericarditis that also demonstrate 
features consistent with myocardial inflammation



DIAGNOSTIC CRITERIA FOR ACUTE PERICARDITIS

• TYPICAL CHEST PAIN
• PERICARDIAL FRICTION RUB
• TYPICAL ECG CHANGES ( widespread ST elevation)
• NEW OR WORSENING PERICARDIAL EFFUSION

Imazio M, Trinchero R. Triage and management of acute pericarditis.
Int J Cardiol 2006, doi:10.1016/j.ijcard.2006.07.100.



CONSIDERING ECG CHANGES IN ACUTE PERICARDITIS. 
WHICH OF THE FOLLOWING ARE CORRECT

A. Upsloping ST elevation
B. P-R elevation aVR (Neg in other leads)
C. Diffuse leads affected
D. No reciprocal changes
E. Ask Dr Z
F. All of the above



THE ECG

•Upsloping ST elevation
•P-R elevation aVR (Neg 
in other leads)
•Diffuse leads affected
•No reciprocal changes

Presenter
Presentation Notes
Electrocardiogram in acute pericarditis showing diffuse upsloping ST-segment elevations seen best here in leads II, III, aVF, and V2 to V6. There is also 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



ECG DIFFERENTIATION FROM ACUTE 
MYOCARDIAL INFARCTION

• Both present with chest pain and elevations 
in cardiac biomarkers

• ECG changes in acute pericarditis differ from 
those in acute ST-elevation MI (STEMI) in several 
ways

Presenter
Presentation Notes
Electrocardiogram shows findings typical of an evolving Q-wave anterior MI: loss of R waves in leads V1 to V3, ST segment elevations in V2 to V4, and T wave inversions in leads I, aVL, and V2 to V5. Sinus bradycardia (55 beats/min) is present due to concurrent therapy with a beta blocker



Morphology: Dome shaped. >5mm height

Distribution – ST-segment elevations in STEMI  
limited to anatomical groupings of leads that 
correspond to the localized vascular area

Reciprocal changes – Acute STEMI is often 
associated with reciprocal ST-segment changes, 
which are not seen with pericarditis, except in 
leads aVR and V1.

Concurrent ST and T-wave changes – ST-segment 
elevation and T-wave inversions do not generally 
occur simultaneously in pericarditis

PR segment – PR elevation in aVR with PR 
depression in other leads due to a concomitant 
atrial current of injury

ACUTE MI 
EVOLVING ECG CHANGES

Presenter
Presentation Notes
ECG differentiation from acute myocardial infarction — While both acute pericarditis and acute myocardial infarction (MI) can present with chest pain and elevations in cardiac biomarkers, the ECG changes in acute pericarditis differ from those in acute ST-elevation MI (STEMI) in several ways (table 2) [12]. These distinctions assume that the pericarditis does not occur during or soon after an acute MI. (See "Electrocardiogram in the diagnosis of myocardial ischemia and infarction" and "Pericardial complications of myocardial infarction" and "ECG tutorial: ST and T wave changes" and "ECG tutorial: Myocardial ischemia and infarction".)
●Morphology – The ST-segment elevation in acute pericarditis begins at the J point, which represents the junction between the end of the QRS complex (termination of depolarization) and the beginning of the ST segment (onset of ventricular repolarization), rarely exceeds 5 mm, and usually retains its normal concavity (waveform 1). Although similar patterns can occur with STEMI (where ST-segment elevation also begins at the J point), the typical finding in a STEMI patient is convex (dome-shaped) ST elevation (a pattern not characteristic of acute pericarditis) that may be more than 5 mm in height (waveform 2).
●Distribution – ST-segment elevations in STEMI are characteristically limited to anatomical groupings of leads that correspond to the localized vascular area of the infarct (anteroseptal and anterior leads V1 to V4; lateral leads I, aVL, V5, and V6; inferior leads II, III, and aVF) (waveform 2). The pericardium envelops the heart, and, therefore, the ST changes are more generalized and typically present in most leads (waveform 1).
●Reciprocal changes – Acute STEMI is often associated with reciprocal ST-segment changes, which are not seen with pericarditis, except in leads aVR and V1.
●Concurrent ST and T-wave changes – ST-segment elevation and T-wave inversions do not generally occur simultaneously in pericarditis, while they commonly coexist in acute STEMI (waveform 2). Furthermore, the evolution of repolarization abnormalities often takes place more slowly and more asynchronously among affected leads in pericarditis than in STEMI.
●PR segment – PR elevation in aVR with PR depression in other leads due to a concomitant atrial current of injury is frequently seen in acute pericarditis but rarely seen in acute STEMI.
●Other – Hyperacute T waves (waveform 3), new pathologic Q waves, and QT prolongation are all rare in patients with acute pericarditis but are common in acute MI.




EARLY REPOLARISATION OR J POINT ELEVATION

Presenter
Presentation Notes
ECG differentiation from early repolarization — The early repolarization variant seen on an ECG may be present in as many as 30 percent of young adults and is often confused with acute pericarditis [13]. Early repolarization is characterized by ST elevation of the J point and the beginning of the ST segment. As a result, there is elevation of the ST segment itself, which maintains its normal configuration (waveform 4). In early repolarization, ST elevation is most often present in the anterior and lateral chest leads (V3 to V6), although other leads can be involved


ST elevations occur in both the limb and precordial leads in most cases of acute pericarditis (47 of 48 in one study), whereas approximately one-half of subjects with early repolarization have no ST deviations in the limb leads [14].
●PR deviation and evolution of the ST and T changes strongly favor pericarditis, as neither is seen in early repolarization.
●If the ratio of ST elevation to T-wave amplitude in lead V6 exceeds 0.24, acute pericarditis is present (positive and negative predictive values are both 100 percent), as suggested by a small study [15]




COMPARATIVE TABLE

Presenter
Presentation Notes
Morphology – The ST-segment elevation in acute pericarditis begins at the J point, which represents the junction between the end of the QRS complex (termination of depolarization) and the beginning of the ST segment (onset of ventricular repolarization), rarely exceeds 5 mm, and usually retains its normal concavity (waveform 1). Although similar patterns can occur with STEMI (where ST-segment elevation also begins at the J point), the typical finding in a STEMI patient is convex (dome-shaped) ST elevation (a pattern not characteristic of acute pericarditis) that may be more than 5 mm in height (waveform 2).
●Distribution – ST-segment elevations in STEMI are characteristically limited to anatomical groupings of leads that correspond to the localized vascular area of the infarct (anteroseptal and anterior leads V1 to V4; lateral leads I, aVL, V5, and V6; inferior leads II, III, and aVF) (waveform 2). The pericardium envelops the heart, and, therefore, the ST changes are more generalized and typically present in most leads (waveform 1).
●Reciprocal changes – Acute STEMI is often associated with reciprocal ST-segment changes, which are not seen with pericarditis, except in leads aVR and V1.
●Concurrent ST and T-wave changes – ST-segment elevation and T-wave inversions do not generally occur simultaneously in pericarditis, while they commonly coexist in acute STEMI (waveform 2). Furthermore, the evolution of repolarization abnormalities often takes place more slowly and more asynchronously among affected leads in pericarditis than in STEMI.
●PR segment – PR elevation in aVR with PR depression in other leads due to a concomitant atrial current of injury is frequently seen in acute pericarditis but rarely seen in acute STEMI.
●Other – Hyperacute T waves (waveform 3), new pathologic Q waves, and QT prolongation are all rare in patients with acute pericarditis but are common in acute MI.




IN PATIENTS PRESENTING WITH ACUTE PERICARDITIS 
SYMPTOMS. THE DIFFERENTIAL DIAGNOSIS MAY BE….

A.Bornholm’s Disease
B.Tietz’s Syndrome
C.Boerhave’s Syndrome
D.Prinzmetal’s Disease
E.Acute Aortic Syndromes
F. All of the Above



DIFFERENTIAL DIAGNOSIS

COMMON
• ACS
• Esophagitis
• Gastritis
• GE REFLUX
• Pleuritis
• Costochondritis
• Pneumonia

LESS COMMON
• Esophageal Spasm

• Pulmonary Embolism

• Tension pneumothorax

• Rare

• Aortic Dissection

• Esophageal tear



COMPUTED TOMOGRAPHY (CT)
• Useful to confirm the diagnosis and to evaluate concomitant 

pleuropulmonary diseases and lymphadenopathies, thus suggesting a 
possible cause(ie, tuberculosis, lung cancer) 

• Noncalcified pericardial thickening with pericardial effusion is suggestive of 
acute pericarditis.

• Contrast, enhancement of the thickened visceral and parietal surfaces of the 
pericardial sac confirms the presence of active inflammation.

• CT  allows differentiation of exudative fluid (20 to 60 Hounsfield units), as 
found with purulent pericarditis, and simple transudative fluid (<10 
Hounsfield units).



C MRI WITH  GADOLINIUM ENHANCEMENT
EDEMA                           LGE

Presenter
Presentation Notes
Cardiac magnetic resonance (CMR) imaging provides useful assessment of pericardial inflammation (image 2) since the inflamed pericardium is bright and thickened on T2-weighted imaging (edema) and enhanced after contrast injection (late gadolinium enhancement). Concomitant myocarditis may also be depicted simultaneously during CMR. Evidence of pericardial inflammation by CT/CMR is a supportive finding for the diagnosis of pericarditis in doubtful cases (eg, atypical presentation, chest pain without C-reactive protein elevation, or other objective evidence of disease) [22].



TREATMENT OF ACUTE PERICARDITIS IN 
ADULTS

If Present Admit to Hospital

• NSAID
• Colchicine
• Rx Underlying Condition



THE 2   “D”’S

Presenter
Presentation Notes
NSAIDs: nonsteroidal antiinflammatory drugs.�* NSAIDs are the preferred antiinflammatory for nearly all patients with acute idiopathic or viral pericarditis. Glucocorticoids should be used for initial treatment of acute pericarditis only in patients with contraindications to NSAIDs or for specific indications (ie, systemic inflammatory diseases, pregnancy, renal failure), and should be used at the lowest effective dose. Refer to the UpToDate topic on treatment of acute pericarditis for glucocorticoid dosing information.�¶ Response to treatment includes improvement/resolution of symptoms within 1 to 2 weeks of initiation of therapy and normalization of C-reactive protein level (if measured).



OTHER VARIANTS



PROPOSED TRIAGE OF PERICARDITIS.

Eur Heart J, Volume 36, Issue 42, 7 November 2015, Pages 2921–2964, https://doi.org/10.1093/eurheartj/ehv318

The content of this slide may be subject to copyright: please see the slide notes for details.

https://doi.org/10.1093/eurheartj/ehv318�


INCESSANT AND CHRONIC 
PERICARDITIS

• The term ‘incessant’ has been adopted for cases with persistent symptoms 
without a clear-cut remission after the acute episode

• The term ‘chronic’ generally refers—especially for pericardial effusions—to 
disease processes lasting >3 months

• Relapsing/Recurrent pericarditis, after resolution of symptoms and 
withdrawal of medications there is a recurrence of symptoms



27 F 2ND TRIMESTER OF PREGNANCY PRESENTS WITH ACUTE 
PERICARDITIS. KNOWN POLYCYSTIC KIDNEYS. CREATE 2.2. 
DYDPEPSIA. TREATMENT SHOULD ENTAIL

A. Aspirin 750mg-1000 mg daily PO

B. Cochicine .5mg  BID PO for 3 months

C. Naprosyn 375 mg BID PO with a PPI for the duration of 14 days

D. NSAID X 2weeks  with colchicine and PPI for 3 months 

E. None of the above





EHLENMEYER FLASK

• This patient is likely to present with:
A. Lung or Breast Cancer

B. Recent Cardiac Surgery

C. Recent Viral or Bacterial pericarditis

D. Systemic Rheumatologic Illness

E. All of the above

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



PATHOPHYSIOLOGY

• Fluid accumulation compresses the heart

• Quick and small

• Slow and large

• Physical: Tachycardia; Hypotension; Distant 
Heart sounds, Elevated JVP; Pulsus 
Paradoxus

• ECG electrical alternans

• Echo Rules



DIAGNOSIS

• History

• Physical Exam

• Biomarkers. ESR, CRP, TROPONIN

• ECG

• CXR

• CT

• MRI



LARGE PERICARDIAL EFFUSION

Swinging Heart
Late Diastolic RA Collapse
Early Diastolic RV collapse
Septal Bounce
Ventricular interdependence



TAMPONADE TREATMENT DRAINAGE

• Transcutaneous by Echo
• By Fluoroscopy guidance
• Surgical/Window/Biopsy
• May unmask constriction
• Rx as acute pericarditis if elevated ESR, CRP, Pain



57 M PRESENTS WITH DOE, FATIGUE, 
PERIPHERAL EDEMA, HEPATOMEGALY, 
HEPATIC DYSFUNCTION, ASCITES, 

Clinical Findings are  likely to show

A. Anasarca

B. Elevated neck veins with Kussmaul’s sign

C. S3 equivalent on auscultation

D. 2D Echo done in a private cardiology clinic –
”Normal LV size and Function”

E. All of the above

F. Ask Dr Z



IMPAIRED DIASTOLIC FILLING 
BECAUSE OF “CAGED HEART” IN 
A THICK, FIBROUS, SCARRED 
PERICARDIUM

• Echo Doppler: Those features are 
1. Respiratory variation in ventricular 

filling 
2. Interventricular dependence 
3. Augmented longitudinal motion of the 

heart.

• Respiratory variation in ventricular 
filling arises from the dissociation of 
intrathoracic and intracardiac pressure 
change and enhanced ventricular 
interaction in constrictive pericarditis

Chronic Constriction

Presenter
Presentation Notes
Inspiration reduces intrathoracic pressure which usually is fully transmitted to intracardiac pressures, but in constriction, the intracardiac pressures falls much less than intrathoracic pressure because of pericardial constraint. This difference in pressure change with inspiration results in reduced filling to left side of the heart. The reduction in left heart filling during inspiration causes a reduction in mitral inflow velocity and a shift of the interventricular septum toward the left ventricle. With expiration, left heart filling increases which shifts the interventricular septum back toward the right ventricle, leading to reduced filling to right side of the heart and a late-diastolic reversal of flow in the hepatic veins.



CHRONIC CONSTRICTION

• ECG with ‘low voltages’

• Thickened pericardium on echo with interesting 
Doppler findings (abnormal diastolic function)

• Added  imaging very beneficial. CXR/CT/MRI

• Causes: post Acute Pericarditis;  Prior Cancer 
with Chest Radiation; Prior Cardiac surgery; TB

Pericardial Calcification can be seen



ECHO RULES

•Rarely Need invasive 
hemodynamics
•Diastolic Pressure Equalisation
•CMRI 
•Biopsy

Presenter
Presentation Notes
Since echocardiography is usually an initial diagnostic test to evaluate such patients, the following features can aid in the diagnosis of constrictive pericarditis: 1. Ventricular septal motion abnormality (from ventricular interdependence) 2. Medial mitral annulus e' velocity ≥ 9 cm/sec 3. Hepatic vein expiratory diastolic reversal ratio ≥ 0.79 (Figure) in addition to restrictive mitral inflow velocity (E/A ratio > 0.8) and plethoric inferior vena cava.
Two other echocardiographic findings are expected in constrictive pericarditis as well as in restrictive cardiomyopathy. The first is a plethoric inferior vena cava, which may appear dilated or collapse insufficiently during inspiration. This is the echocardiographic marker for increased venous pressure. The second is a relatively "flat" Doppler profile of the systolic component of the superior vena cava. In contrast to normal patients and those with obstructive lung physiology, patients with constrictive pericarditis have restricted cardiac filling and exhibit little variation in the superior vena caval inflow velocity during the respiratory cycle. This finding is clinically useful because severe obstructive lung disease or other conditions associated with exaggerated respiratory effort may sometimes cause echocardiographic findings that mimic those of constrictive pericarditis.4



THE COMMON CONUNDRUM
CHEST PAIN

43 F presents with Chest Pain. 3 weeks ago Thru airport.
Sharp, associate shortness of breath.  

• What Questions would you ask her?
• What Physical Exam would you do?
• Lab tests and  Ancillary tests?
• Imaging tests?
• Management?



SUMMARY

Described the presentation of Acute 
Pericarditis

ECG findings of Acute Pericarditis

Differential Diagnosis of Acute Pericarditis

Describe First line Therapy of Acute 
Pericarditis

Diagnosing cardiac Tamponade and the 
Pathophysiology

Pericardial Constriction Basics and 
Diagnosis



•THANK YOU

•QUESTIONS ?
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