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* 56-year-old female with no past medical history due to a lack of
longitudinal medical care

* >12 hours of shortness of breath, palpitations, and pleuritic chest pain

* Denies any radiation of the chest pain, diaphoresis, nausea, vomiting,
abdominal pain, dizziness, orthopnea, or peripheral edema
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VS: Temp = 36.6 °C, Heartrate =119
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EKG showing no signs of ischemia but == wm= w s sl
sinus tachycardia and low voltage
(resolved in subsequent EKG)
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Presentation Notes
At the ED, the patient was found to be tachycardic with HR up to 119 and her blood pressure was 148/76. She was afebrile on presentation although after transfusion of one unit of pRBCs, she felt febrile with temperature up to 101.7 F. Her labs were significant for Hb of 7.2, MCV of 61.6, platelet count of 536k, pro BNP of 411, d-dimer of 990, and calcium of 8.2. Troponin was negative <0.034 with EKG showing no signs of ischemia but sinus tachycardia and characteristically low voltage.
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Differential Diagnosis

1. Microcytic anemia
a. [ron deficiency
b. ACD

c. Sideroblastic

d. Thalassemia
2. CHF

3. PAH
4. Pericarditis
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Presentation Notes
CLINICAL INDICATION: 56 years old Female with Elevated dimer; tachy ; PE suspected, low/intermediate prob, positive D - dimer  
 
COMPARISON: None
 
TECHNIQUE: A helical CTA scan was obtained with IV contrast from the lung apices to the lung bases. Images were reconstructed in the axial plane. Multiplanar reformatted and MIP images were provided.
 
FINDINGS:
 
PULMONARY ARTERIES: No pulmonary embolism. Dilated pulmonary trunk measures 3.3 cm in diameter.
 
AIRWAYS, LUNGS, PLEURA: Clear central tracheobronchial tree. Diffuse bronchial wall thickening. Linear platelike atelectasis in the right lower lobe. Mosaic pulmonary attenuation. No pleural effusion.
 
MEDIASTINUM: Normal heart size. Small pericardial effusion.  Normal caliber thoracic aorta.  Numerous mildly enlarged anterior mediastinal and right lower paratracheal lymph nodes including a prevascular 0.8 cm node at the AP window (4:33). Bilateral cardiophrenic lymphadenopathy including a 1.6 cm noted on the right (4:93). Prominent 0.7 cm bilateral internal mammary lymph nodes at the level of aortic arch.
 
IMAGED ABDOMEN: Unremarkable.
 
SOFT TISSUES: Prominent supraclavicular lymph nodes bilaterally including a 1.0 cm noted on the right (4:13).
 
BONES: Unremarkable.
 
IMPRESSION:
 
No pulmonary embolism.
 
Small pericardial effusion with questionable subtle pericardial enhancement. Findings may represent pericarditis.
 
Multistation thoracic lymphadenopathy, nonspecific and may represent reactive versus neoplastic including lymphoma etiology. Follow-up chest CT within 3 months is recommended.
 
Dilated central pulmonary arteries may reflect elevated pulmonary pressures including pulmonary arterial hypertension.

https://drive.google.com/file/d/1MsQEt-Ft83FwXPoR7_ZK2zdhxn7aoUqz/view?usp=sharing

Formal ECHO
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https://drive.google.com/file/d/1DDAzPl_m0SPpGJvAXV9lIX9CFUddGM8N/view?usp=sharing
https://drive.google.com/file/d/18KAp8JLs3uGrnlIWfa7mwR2qbOev40_P/view?usp=sharing

Formal ECHO



https://drive.google.com/file/d/1K6R7aMswVSm3PjOqMxpiORkZhLplrxyi/view?usp=sharing
https://drive.google.com/file/d/10jv_9b0R4zYqqq8EGOIX2ZOFl2KntHV5/view?usp=sharing

Formal ECHO

UNC TDS e Compressed TISO4 MI12
X5-1 /
53Hz o= < p M

18em M o
)T_‘;EAL DOPPLER
7%

C 50
P Low
HPen



https://drive.google.com/file/d/1dPwS27FVTGkq9sRK7m2w5O2vuTZO0Z-y/view?usp=sharing
https://drive.google.com/file/d/1Utqo68JxwCgPRlAlhv-z5oJMmQLa1d4P/view?usp=sharing
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Review of systems: patient reports heavy menses one a week ago (not an
unusual occurrence with her monthly menses including ~4

days requiring 3-4 pads)

Family history: both her parents had sudden cardiac death. One of her
sisters died at age 44 due to an atypical MI that was thought to be
cholecystitis and another sister has SLE which first presented as anemia
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Hospital Course for Management and Workup of Anemia ﬁ THE UNIVERSITY
1
e

and Pericardial Effusion

Full Autoimmune workup due to suspected SLE was Case resolution: discharge home after diagnosis of acute
negative pericarditis on day 4 with
ESR 49 mm/h

* Colchicine 0.6 mg BID

CRP 87.4.n.1g/L - . * Ibuprofen 600 mg TID for 12 days

ANA Positive (Tlter 1, 1:160 and Titer 2, 180) ° Famotidine 40 mg once dally for 12 days
ANCA IF Positive, Perinuclear Pattern

MPO ELISA Negative Follow up with PCP for age-appropriate outpatient

, cancer screening
PR3 ELISA Negative

C3 141 mg/dL * Colonoscopy
C4 30.5 mg/dL * Endometrial biopsy
dsDNA Negative " Mammography

e Pap smear
ENA Negative

QuantiFERON TB Gold Plus Negative
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Could the diagnosis of acute pericarditis have been made sooner
based on symptoms and imaging findings?
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Acute pericarditis = inflammation of the pericardial sac.

Western Europe (2007-2012)! Africa (1995-2001)2

Idiopathic 516 (55.0%) 32 (13.7%)

Specific etiology 417 (46.0%) 201 (86.3%)

e  Neoplastic 85 (8.9%) 22 (9.4%)

. Tuberculosis 4 (<1.0%) 161 (69.5%)

e  Autoimmune 25 (2.6%) 12 (5.2%)
etiology

e  Purulent 29 (3.0%) 5(2.1%)

Data from:

1.  Gouriet F, Levy PY, Casalta JP, et al. Etiology of pericarditis in a prospective cohort of 1162 cases. Am J Med 2015; 128:784.

2. Reuter H, Burgess LJ, Louw VJ, et al. The management of tuberculous pericardial effusion: experience in 233 consecutive
patients. Cardiovasc J S Afr 2007; 18:20.
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Presentation Notes
Because of the relatively benign course associated with the most common causes of pericarditis (>80 percent of cases), it is not necessary to search for the etiology in all patients. As such, most patients are treated for a presumptive viral cause with nonsteroidal anti-inflammatory drugs (NSAIDs) and colchicine

Malignant involvement of the pericardium is detected in 1 to 20 percent of cancer cases in autopsy studies [1,2]

The most common primary tumor involving the pericardium is lung cancer, and the approximately 5 percent of non-small cell lung cancers that harbor an anaplastic lymphoma kinase (ALK) rearrangement are particularly likely to involve the pericardium or to present with a pericardial effusion [20]
Traditional chemotherapy
Radiation therapy

Malignant involvement of the pericardium can manifest as pericarditis, pericardial effusion, cardiac tamponade, or pericardial constriction (constrictive pericarditis).
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At least two of these features should be present to make the
diagnosis.

e Chest pain — Typically sharp and pleuritic, improved by

sitting up and leaning forward | - [ﬁ %

' i | i

*  Pericardial friction rub — A superficial scratchy or squeaking = = il iEEGinEE WL
sound best heard with the diaphragm of the stethoscope over ,
the left sternal border ] : i | '

e Electrocardiogram (ECG) changes — New widespread ST !
clevation or PR depression " . B

>
i

B

i

. . . |‘
Pericardial effusion : fesd .

Adler Y, Charron P, Imazio M, Badano L, Baron-Esquivias G, Bogaert J, Brucato A, Gueret P, Klingel K, Lionis C, Maisch B, Mayosi B, Pavie A, Ristic AD,
Sabaté Tenas M, Seferovic P, Swedberg K, Tomkowski W; ESC Scientific Document Group. 2015 ESC Guidelines for the diagnosis and management of
pericardial diseases: The Task Force for the Diagnosis and Management of Pericardial Diseases of the European Society of Cardiology (ESC)Endorsed by: The
European Association for Cardio-Thoracic Surgery (EACTS). Eur Heart J. 2015 Nov 7;36(42):2921-2964. doi: 10.1093/eurheartj/ehv318. Epub 2015 Aug 29.
PMID: 26320112; PMCID: PMC7539677.


https://drive.google.com/file/d/1wiIWWhpQZ7YN0sSwj5WRbcUOR6RrKebz/view?usp=sharing
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While one may infer the presence of pericardial effusion via clinical evaluation together with
ECG and CXR findings, echocardiography is usually required to confirm the diagnosis, a
practice supported by the 2015 ESC Guidelines

Trivial Small Moderate Large

Fig. 1 Representative trivial, small, moderate, and large pericardial effusions (arrows) viewed from the parasternal long axis (LAX, fop) and short axis
(SAX, bottom) (reprinted from Klein AL et al. ] Am Soc Echocardiogr 2013; 26:965-1012, with permission from Elsevier) [13+¢]

Hoit BD. Pericardial Effusion and Cardiac Tamponade in the New Millennium. Curr Cardiol Rep.
2017 Jul;19(7):57. doi: 10.1007/s11886-017-0867-5. PMID: 28493085.
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Presentation Notes
“Echocardiographic approach is to grade effusions as small, medium, or large as determined by the size of the echo-free space surrounding the heart. Small effusions (50 to 100 mL) are seen only posteriorly, typically less than 10 mm in thickness, and cause only minimal separation between the two pericardial layers. Moderate effusions (100 to 500 mL) tend to be posterior and may be circumferential; the echo-free space is 10 to 20 mm at its greatest width. Large effusions (>500 mL) tend to be seen circumferentially; the echo-free space is greater than 20 mm at its greatest width. Very large effusions, typically greater than 700 mL, can be considered when the echo-free space is greater than 25 mm at its greatest width.”

In cases with a high suspicion for pericardial effusion but non-diagnostic echocardiography, additional chest imaging with cardiac computed tomography (CT) (Fig. 2a) or cardiac magnetic resonance imaging (CMR) (Fig. 2b) is helpful in establishing the presence of an effusion. CT and CMR may be particularly useful when quantification and localization of pericardial fluid are clinically important; when the effusion is complex, loculated, or when a clot is suspected; and when epicardial fat and pleural effusions need to be excluded
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Pericardial Effusion
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Bedside Echocardiography by Emergency

Physicians

|

D_i*li P. Mandavia, MD, FRCPC Study objective: Timely diagnosis of a pericardial effusion is
Hichard J. Halknar, M) often critical in the emergency medicine setting, and echocar-

Kevin Mahaney, MD

diography provides the only reliable method of diagnosis at the
Sean 0. Henderson, MD

bedside. We attempt to determine the accuracy of bedside
echocardiography as performed by emergency physicians to

detect pericardial effusions in a variety of high-risk populations.

Study design: Prospective

Inclusion criteria: High risk population for pericardial
effusion

Total participants= 515 patients, of which 103 were
ultimately deemed to have a pericardial effusion
Comparative standard/ground truth: ECHO read by an
echocardiographer from the Department of Cardiology
Result: “Emergency physicians who participated in a 16-hour
course on ultrasonography with 1 hour of instruction and 4
hours of practical training detected pericardial effusion with a
sensitivity of 96% (95% confidence interval [CI] 90.4% to
98.9%), specificity of 98% (95% CI 95.8% to 99.1%), and
overall accuracy of 97.5% (95% CI 95.7% to 98.7%).”

Mandavia DP, Hoffner RJ, Mahaney K, Henderson SO. Bedside echocardiography by emergency physicians. Ann Emerg
Med. 2001 Oct;38(4):377-82. doi: 10.1067/mem.2001.118224. PMID: 11574793.
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“Initial testing in all suspected cases:

An ECG

Chest radiography

Complete blood count, troponin level, erythrocyte sedimentation rate, and serum C-reactive protein level

Echocardiography, even a small effusion can be helpful in confirming the diagnosis of pericarditis, although the absence of an effusion does not
exclude the diagnosis

Selected additional testing
Blood cultures if fever higher than 38°C (100.4°F), signs of sepsis, or a documented, concomitant bacterial infection (eg, pneumonia).
Viral studies but they are not routinely obtained, since the yield is low and management is not altered for the vast majority of patients.

Antinuclear antibody (ANA) titer in selected cases (eg, young women, especially those in whom the history suggests a rheumatologic disorder).
Rarely, acute pericarditis is the initial presentation of systemic lupus erythematosus (SLE).

Tuberculin skin test or an interferon-gamma release assay if not recently performed.

Cardiac magnetic resonance (CMR) with administration of gadolinium or computed tomography (CT) imaging for selected patients (eg,
nondiagnostic echocardiography, concerns about constrictive pericarditis, complicated course, suspicion of specific etiology, etc)

Pericardiocentesis should be performed for therapeutic purposes in patients with cardiac tamponade”

Imazio, M., LeWinter, M., & Yeon, S.B. (2021). Acute pericarditis: Clinical presentation, diagnostic
evaluation, and diagnosis., UptoDate.
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* Acute pericarditis can be diagnosed with > 2 of 4 cardinal signs
and symptoms 1. pleuritic chest pain, 2. pericardial friction rub,
3. EKG changes, 4. pericardial effusion on imaging

* POCUS has an excellent sensitivity and specificity in the
detection of pericardial effusion

* Chasing the etiology of acute pericarditis may be difficult! Base 1t
on clinical judgment and risk factors for the etiologies
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Presentation Notes
A detailed evaluation to search for occult malignancy should generally be reserved for patients who have persistent acute or recurrent pericarditis that is unresponsive to anti-inflammatory therapy and in whom malignancy is a concern (eg, because of unexplained weight loss or a heavy smoking history) and those who present with a new large pericardial effusion or cardiac tamponade

Among patients presenting with acute pericarditis or a small pericardial effusion without known malignancy, the likelihood of finding previously undiagnosed cancer has historically been reported as between 4 and 7 percent [28-31]

Imazio M, Demichelis B, Parrini I, Favro E, Beqaraj F, Cecchi E, Pomari F, Demarie D, Ghisio A, Belli R, Bobbio M, Trinchero R. Relation of acute pericardial disease to malignancy. Am J Cardiol. 2005 Jun 1;95(11):1393-4. doi: 10.1016/j.amjcard.2005.01.094. PMID: 15904655.
�Permanyer-Miralda G, Sagristá-Sauleda J, Soler-Soler J. Primary acute pericardial disease: a prospective series of 231 consecutive patients. Am J Cardiol. 1985 Oct 1;56(10):623-30. doi: 10.1016/0002-9149(85)91023-9. PMID: 4050698.
�Zayas R, Anguita M, Torres F, Giménez D, Bergillos F, Ruiz M, Ciudad M, Gallardo A, Vallés F. Incidence of specific etiology and role of methods for specific etiologic diagnosis of primary acute pericarditis. Am J Cardiol. 1995 Feb 15;75(5):378-82. doi: 10.1016/s0002-9149(99)80558-x. PMID: 7856532.
�Imazio M, Cecchi E, Demichelis B, Ierna S, Demarie D, Ghisio A, Pomari F, Coda L, Belli R, Trinchero R. Indicators of poor prognosis of acute pericarditis. Circulation. 2007 May 29;115(21):2739-44. doi: 10.1161/CIRCULATIONAHA.106.662114. Epub 2007 May 14. PMID: 17502574.
�
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