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ABSTRACT

ST-elevation myocardial infarction (STEMI) is a cardiac emergency. However, multiple clinical
disorders can cause ST-elevation ECG changes, one of which is pericarditis. Regional pericarditis is
a less known clinical phenomenon that can mimic STEMI. We report a case of poorly differen-
tiated lung carcinoma associated reactive regional pericarditis mimicking inferior STEMI.

1. Introduction

ST-elevation myocardial infarction (STEMI) is
a cardiac emergency. The clinical performance and
quality measures for adults with STEMI and non-
STEMI requires emergent cardiac catheterization
and percutaneous cardiac intervention (PCI), with
the recommended first medical contact (FMC)-to-
device time to be within 90 minutes [1]. However,
there are diverse clinical conditions that can produce
ECG changes of ST-elevation, including acute myo-
cardial infarction, Prinzmetal’s angina, pulmonary
embolism, cardioversion, hyperkalemia, acute peri-
carditis, early repolarization, left bundle-branch
block, left ventricular hypertrophy, and Brugada syn-
drome [2].

Moreover, secondary cardiac cancer from primary
lung cancer or other cancers can induce regional ST
elevation and mimic STEMI [3]. This report describes
a patient with newly diagnosed poorly differentiated
lung carcinoma causing paraneoplastic reactive inferior
regional pericarditis who clinically presented as STEMI.

2. Case report

A 62-year-old male woke up in the middle of the
night with 10/10 substernal chest pain and tightness,
non-radiating, which lasted for one hour and was
associated with palpitations and shortness of breath,
with no aggravating or alleviating factors. His chronic
medical problems included essential hypertension,
benign prostate hypertrophy, nicotine-dependent
tobacco abuse with 42-pack-year, and remote history
of bladder cancer which had been cured and cur-
rently tumor free. Six weeks ago, he developed a dry
cough; 2 weeks ago, he presented to a walk-in clinic
where chest x-ray and follow up CT chest with IV
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contrast revealed a right upper lobe mass, concerning
for primary lung cancer. He endorsed 10 kg uninten-
tional weight loss despite the same oral intake over 2
months. He denied a history of coronary artery dis-
ease, exertional chest pain, or shortness of breath. On
admission, vital signs demonstrated temperature 99°
F, pulse 101 bpm, respiration 19 per minute, BP 117/
79 mmHg, SpO, 98% on 2 L nasal cannula of oxygen.
Physical exam was unremarkable, including regular
cardiac rhythm, S1 and S2 are present, no heart
murmur or friction rub.

Laboratory studies showed WBC 13.2 x 10°/uL,
hemoglobin 12.8 g/dL, hematocrit 38.4%, platelet
246 x 10°/uL; potassium 4.4 mEq/L, BUN 13 mg/
dL, creatinine 0.88 mg/dL; Calcium 10.7 mg/dL;
Magnesium 2.2 mg/dL; Total bilirubin 0.7 mg/dL,
AST 15 U/L, ALT 9 U/L, ALP 126 U/L, total protein
7.2 g/dL, albumin 3.7 g/dL; LDH 707 IU/L (reference
range, 100-245 IU/L); First set of troponin I, <0.01
ng/dL, 2nd set <0.01 ng/dL 7 hours later, 0.023 ng/dL
24 hours later; Triglycerides 79 mg/dL, total choles-
terol 152 mg/dL, HDL 30 mg/dL, LDL 106 mg/dL.

CT chest with IV contrast 2 weeks prior to pre-
sentation showed spiculated right upper lobe masses
of 2.4 x 1.7 cm and 2.7 x 1.7 cm; superior mediasti-
num mass of 5.4 x 4.1 cm, large right hilar mass of
55 x 3.7 cm with post-obstructive atelectasis or
pneumonia; extensive mediastinal lymphadenopathy
with narrowing of the superior vena cava likely repre-
senting primary lung cancer; small or moderate peri-
cardial effusion; left adrenal nodule suspicious for
metastasis. CTA chest on admission showed no evi-
dence of pulmonary embolus; increased pericardial
effusion.

On admission, ECG showed sinus rhythm, heart
rate 95 bpm, ST elevation at lead II, aVF and III, no

CONTACT Shanjin Cao @ shanjincao@gmail.com @ Department of Hospitalist, PrimaCARE, P.C., 277 Pleasant Street, Fall River, Ma 02721, USA

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group on behalf of Greater Baltimore Medical Center.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://orcid.org/0000-0001-9151-9120
http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/20009666.2021.1973218&domain=pdf&date_stamp=2021-11-14

860 Y. BUAY ET AL.

[ } T I
B N A

MAC55-400 25 mm/sec

Figure 1. Inferior regional pericarditis.

Q wave, with ST depression at lead aVR and V1
(Figure 1). Prior ECG available 5 years ago revealed
normal sinus rhythm without ST-T changes (not
shown). The patient was diagnosed with presumed
acute inferior STEMI, and underwent emergent car-
diac catheterization, which revealed middle LAD 30%
stenosis, middle LCx 30% stenosis, and distal RCA
30% stenosis, and no percutaneous intervention was
warranted.

The initial differential diagnoses for the patient’s
chest pain and inferior ST-elevation ECG changes
included inferior STEMI, unstable angina, coronary
artery spasm, regional pericarditis, and pulmonary
embolism. Serial evaluation of troponin I, ECGs,
and cardiac catheterization findings ruled out acute
coronary syndrome. CT angiogram chest ruled out
pulmonary embolism.

On hospital day 1, the patient developed positional
pleuritic chest pain. Physical exam revealed no peri-
cardial rub. Repeated ECG revealed persistent infer-
ior lead ST elevations, no Q wave (not shown),
similar to admission ECG; echocardiogram revealed
pericardial effusion without tamponade. Laboratory
studies showed WBC 13.2 x 10°/uL, CRP 103.7 mg/L,
and ESR 102 mm/hr. Given leukocytosis and elevated
inflammatory markers of CRP and ESR, as well as
echocardiogram evidence of pericardial effusion, the
patient diagnosed with inferior regional
pericarditis.

A pericardiocentesis was performed with 680 mL
serous fluid drained on hospital day 1. The pericar-
dial catheter was left in place for 48 hours, when the
drainage was less than 25 ml/day, the catheter was
removed. Pericardial effusion cell count and differen-
tial showed WBC 29,855/mm>, RBC 473/mm?, and
neutrophil 83%, lymphocytes 7%, monocyte 10%; pH
7.5, glucose 97 g/dL, triglycerides 25 mg/dL, choles-
terol 98 mg/dL, protein 4.9 g/dL, LDH 896 IU/L.

was

. ¢ ) s ) Pl i i N
NN A Nk o S8 | 0 A “,\L, VA NAL A NAL LA A ML AN

10.0 mm/mV/

60~0.05 - 150 Hz

Pericardial fluid culture revealed no bacterial, fun-
gal or mycobacterial growth; Cytopathology showed
atypical inflammatory cells and favor reactive, no
malignant cells. The patient was treated with colchi-
cine and ibuprofen, and his pleuritic chest pain
resolved in 2 days. Patient was continued on colchi-
cine and ibuprofen on discharge. Two weeks later,
repeated ECG revealed normalized ST waves (not
shown); repeat CT chest without contrast revealed
significant improvement in the pericardial effusion.

As for patient’s newly diagnosed lung cancer, lung
cancer staging revealed brain metastasis by MRI
brain, and hepatic and bilateral adrenal metastasis
by CT abdomen and pelvis. Bronchoscopy showed
complete obstruction right upper lobe bronchus just
distal to its origin by submucosal and mucosal infil-
tration of tumor. Biopsy and surgical pathology
revealed poorly differentiated carcinoma.

3. Discussion

Classic acute pericarditis ECG presents with wide-
spread ST elevation and PR depression (diffuse peri-
carditis), and reciprocal ST depression and PR
elevation in aVR and/or V1; of note, the degree of
ST elevation is typically modest (0.5-1 mm).
Pericarditis is diagnosed with at least 2 of the 4
following criteria [4]: 1. Pleuric chest pain; 2.
Pericardial rub on physical exam; 3. New widespread
ST-elevation or PR depression in aVR on ECG; 4.
New or worsening pericardial effusion. Additional
supportive findings include elevation of inflammatory
markers, i.e., CRP, ESR, and leukocytosis, image evi-
dence of pericardial inflammation by echocardiogram
or CT chest.

Regional pericarditis, with regional ST elevation, is
a less known clinical phenomenon, which was
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initially reported in post-acute myocardial infarction
(AMI) [5-7]; literature review revealed that other
etiologies of regional pericarditis include post cardiac
ablation ([8], post-upper abdominal surgery [9],
trauma [10], and idiopathic myopericarditis [11].
Moreover, it has been reported that secondary cardiac
cancer from primary lung cancer or other cancers can
induce regional ST elevation and mimic STEMI [3]. It
is a challenge to differentiate regional pericarditis
from STEMI, thus cardiac catheterization was per-
formed in most of the regional pericarditis case
reports to rule out STEMI.

A large serial autopsy study of 1928 patients with
cancer revealed that 8.4% had cardiac metastasis [12];
Another consecutive autopsy study of 154 patients
with secondary cardiac tumors showed the pericar-
dium and epicardium were the most common meta-
static location, followed by myocardium and
endocardium [13]. Therefore, pericardial or cardiac
metastatic tumor should be considered whenever
a patient with known malignancy develops
a pericardial effusion, new heart murmur or rub,
ECG changes, or arrhythmia.

For this case, pericardial effusion protein to serum
protein ratio was 0.68 (>0.5), pericardial effusion
LDH to serum LDH ratio was 1.27 (>0.6), pericardial
effusion LDH 896 IU/L (>2/3 of serum LDH upper
limit of normal); as per Light’s criteria [4], the peri-
cardial effusion was exudative. An exudative pericar-
dial effusion cannot be used to differentiate between
lung cancer metastasis versus paraneoplastic reaction;
however, the high WBC count with 83% neutrophils
and cytology with no malignancy cells in the pericar-
dial effusion, CT chest with no evidence of pericardial
or myocardial metastases, and clinical and ECG nor-
malization with anti-inflammatories treatment (col-
chicine and ibuprofen) were all consistent with
a paraneoplastic reactive regional pericarditis. It is
less likely this patient had a secondary cardiac
tumor, which usually causes persistent ST elevation
[14], although we cannot absolutely rule out the
possibility of early occult cardiac metastasis, since
biopsy was not indicated nor performed.

The chest pain quality and troponin levels [15] are
insufficient to distinguish between regional pericardi-
tis and STEMI, however there are some ECG char-
acteristics might be useful to differentiate these two
etiologies (Table 1). Notably, this patient had no
reciprocal ST depression at lead I and aVL, or
Q wave evolution.

In conclusion, we present a case of paraneoplastic
reactive inferior regional pericarditis due to poorly
differentiated lung cancer, which presents with regio-
nal ST elevation and must be differentiated from
STEMI and other more common causes of such clin-
ical findings.

Table 1. Clinical characteristics for differential of regional
pericarditis and STEMI.

Regional pericarditis

STEMI

Differences No reciprocal ST depression, Reciprocal ST depression,
except aVR and V1 other than aVR and V1
Convex or horizontal ST
elevation
Q wave evolution
Similarities Positional or pleuritic chest Positional or pleuritic chest
pain, pericardial friction pain, pericardial friction
rub rub
Concave ST elevation Concave ST elevation
PR segment depression PR segment depression
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