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Abstract:

Acute pulmonary embolism and acute myocardial infarction are critical conditions with
overlapping presentations, and their coexistence can be catastrophic. We report a 45-year-
old man with prior mid LAD stent who presented with chest pain and ventricular fibrillation
arrest, diagnosed with inferior/posterior STEMI. Emergent PCl to the mid RCA restored
stability. The patient developed persistent hypoxia over the next two days requiring
intubation and mechanical ventilation. Worsening hypoxia and shock prompted urgent
transesophageal echocardiography to evaluate for mechanical complications, instead
revealing a mobile echo density spanning the right and left main pulmonary arteries,
consistent with acute saddle pulmonary embolism, and right ventricular dilation and
hypokinesis. Due to rapidly progressive hypoxia and shock, he was placed on VA-ECMO and
started on anticoagulation, improving without the need for urgent interventional or surgical
embolectomy. This case underscores the importance of considering acute pulmonary
embolism in post-myocardial infarction patients with unexplained hypoxia or shock, where
overlapping features may delay diagnosis. Early VA-ECMO initiation can provide a bridge to
recovery in such critically ill patients.
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Introduction

Pulmonary Embolism (PE) is a common life-threatening disease that requires prompt
diagnosis and treatment. Yet, it is not infrequently missed or misdiagnosed (1). Occasionally,
its clinical presentation may mimic that of acute myocardial infarction (Ml) or its
complications, or even more rarely, overlap with it. In those cases, early recognition and
intervention are crucial to improve outcomes and help prevent complications. We present a
case of a 45-year-old male who was initially managed for acute Ml secondary to mid RCA
occlusion who later developed an acute saddle PE complicated by acute hypoxia and
obstructive shock requiring VA-ECMO.

Case presentation

The patient was a 45 year old male with a past medical history of coronary artery disease
with a drug eluting stent to the mid LAD 4 years earlier for anterior STEMI, ischemic
cardiomyopathy with a recovered ejection fraction, morbid obesity (body-mass index 41.8
kg/m2), hypertension, hyperlipidemia, and prediabetes, who called the ambulance after
experiencing left sided chest pain for 2 hours radiating to the left arm with associated
diaphoresis. He was given aspirin and nitroglycerin by the emergency medical personnel. En
route to the emergency department, the patient developed cardiac arrest secondary to
ventricular fibrillation and underwent cardiopulmonary resuscitation and advanced cardiac
life support including three external defibrillation shocks, with return of spontaneous
circulation. On arrival, his electrocardiogram (ECG) showed inferior / posterior STEMI, with
reciprocal ST segment depression in the lateral leads (Figure 1). Highly sensitive Troponin T
level was 59 ng/L (normal range 0-19 ng/L). D-dimer level was not measured.
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Figure 1. ECG showing and inferior/posterior STEMI along with reciprocal ST segment
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depression in the lateral leads.

He was taken immediately to the cardiac catheterization laboratory and underwent a
successful percutaneous coronary intervention of a 100% occlusion of the mid RCA with a
drug eluting stent. His prior mid LAD stent was patent. He was loaded with prasugrel and
intravenous tirofiban.

Post-procedure, the patient had persistent 3/10 chest pain and tenderness which was
attributed to cardiopulmonary resuscitation. Echocardiogram the next day showed low-
normal left ventricular function, with inferior and inferoseptal akinesis, ejection fraction 55%
using echo contrast-enhanced imaging, no mitral regurgitation; the right ventricle was not
well seen.

Two days later, the patient developed hypoxia, felt to be due to right middle and lower lobe
collapse based on chest x-ray, for which he was placed on noninvasive mechanical
ventilation and chest physiotherapy initiated.

The following day, hypoxia progressed and he required intubation and placement on the
ventilator. He remained hypoxic, saturating between 80 and 82%. Bronchoscopy was
performed and showed no evidence of obstructive airways or mucous plugging to explain
the severe hypoxia. Repeat transthoracic echocardiogram did not reveal any changes or
significant complications of M| and agitated saline injection was negative for intracardiac
shunting, though again the right ventricle was not well visualized.

Shortly after intubation, he developed hypotension and progressive shock despite being on
intravenous norepinephrine and vasopressin infusions. ECG was unchanged compared to



immediate post drug-eluting stent placement a few days earlier. D-dimer level was elevated
at 2,718 ng/mL (normal range 0-243 ng/mL); repeat highly sensitive troponin T was not
performed. Despite the unrevealing transthoracic echocardiogram for acute mechanical
complications from his Ml including papillary muscle rupture, significant mitral regurgitation,
ventricular septal defect, or obvious right ventricular infarction and/or intracardiac shunting,
a transesophageal echocardiogram (TEE) was urgently performed to better evaluate for acute
complications of MI. The TEE, instead revealed a long, mobile, serpiginous echodensity (0.7
c¢m in width) within the right and left main pulmonary artery with tertiary motion beyond the
bifurcation consistent with acute saddle PE, and a dilated right ventricle with hypokinesis
(Figure 2).

Figure 2. Transesophageal echocardiogram showing a long, mobile, serpiginous echodensity
(arrow) from the pulmonary artery bifurcation to the right main pulmonary artery consistent
with acute saddle PE.

Initial discussion ensued with the newly formed, multidisciplinary Pulmonary Embolism
Response Team (PERT) at the time, with initial thoughts to administer tissue plasminogen
activator (tPA), however, given severe hypoxia compounded by increasing pressor
requirement obstructive shock, the decision was made to place the patient on VA-ECMO via
right femoral access for management of hypoxia and hemodynamic support. After
stabilization, the patient underwent CT angiography (CTA) of his chest which corroborated
the saddle pulmonary embolus along with numerous filling defects in bilateral upper and
lower lobar and segmental arteries (Figure 3).



Figure 3. CTA of the chest revealing saddle thromboembolism in the main pulmonary artery
and right upper lobar pulmonary artery (arrows).

Ultrasound of the lower extremities revealed a nonocclusive chronic thrombus in the right
popliteal vein, and no evidence of deep venous thrombus in the left lower extremity veins.
Repeat D-dimer levels increased to 7000's ng/mL (normal range 0-243 ng/mL) over the next
week, as well. The patient was maintained on aspirin, prasugrel was switched to cangrelor
infusion for his original presenting inferior/posterior STEMI s/p mid RCA drug-eluting stent,
in anticipation of any possible open heart procedure. For anticoagulation therapy, he was
maintained on a heparin drip for his acute pulmonary embolism and the VA-ECMO circuit,
without need for urgent interventional or surgical embolectomy. His condition gradually
improved.

A repeat CTA of the chest 3 days later revealed distal migration of the saddle embolus, along
with possible right upper lung lobe infarction (Figure 4).



Figure 4. CTA of the chest showing that the previously seen saddle thrombus is not visualized,
suggesting distal migration (arrow)

He was decannulated from VA-ECMO 9 days after its placement. His hospital course was
further complicated by sepsis secondary to pneumonia and an in-hospital fall without
traumatic injuries. He was eventually discharged to rehab in a stable condition a month after
his admission, on clopidogrel and apixaban.

Discussion

This case demonstrates the rare simultaneous occurrence of inferior/posterior STEMI
followed shortly thereafter by acute PE and describes the latter's diagnostic challenges. Their
simultaneous occurrence poses diagnostic dilemmas as their symptoms and workup can
overlap, often requiring further diagnostic testing for differentiation. The most common
signs and symptoms found in acute PE are dyspnea, pleuritic chest pain, and tachypnea (2).
Symptoms such as lightheadedness or syncope could indicate the presence of RV
dysfunction (3). Common ECG findings in PE can include sinus tachycardia, right precordial T
wave inversions, right bundle branch block, right axis deviation, and S waves in leads | and
aVL (4). In our case, the patient initially had a typical inferior/posterior STEMI promptly
treated and stabilized by mid RCA drug-eluting stenting.

The co-occurrence of these two entities may result from shared risk factors or possibly a
direct causal relationship. In a registry-based study, Ml was found to be statistically



associated with a 51% increased risk of venous thromboembolism and a 72% increased risk
of PE (5). In terms of pathophysiology, local changes in the cardiopulmonary circulation after
MI’s can increase the risk of thrombus formation. This may occur due to stasis in the
pulmonary circulation from heart failure related to left ventricular dysfunction, injury to the
vascular endothelium, or activation of the coagulation system. (5). In fact, another registry
noted that around 60% of the association between MI and venous thromboembolism/PE was
mediated through immobilization or infection (6). Our patient was found to have a chronic
nonocclusive thrombus in the right popliteal vein, which was likely the source of
embolization, given the acute inflammatory and hypercoagulable state post-MI. Additionally,
he experienced immobilization, developed pneumonia (infection), and underwent CPR, all of
which could have contributed to PE development.

Upon deterioration with hypoxia then shock a few days later, the leading diagnosis of some
type of mechanical complication of acute Ml was sought after. The presence of cardiogenic
shock acutely post-MI usually signifies an underlying complication such as acute heart
failure, acute papillary muscle ischemia or rupture and acute severe mitral regurgitation,
ventricular free wall rupture, or ventricular septal defect, or acute right ventricular infarction
(7). Only during the urgent transesophageal echocardiogram performed in our patient to
evaluate for an acute complication of MI, was an acute saddle pulmonary embolus
incidentally discovered instead.

Acute PE can be missed in the inpatient setting. In a systematic review by Kwok et al., it was
noted that up to a third of autopsies of patients who died in the intensive care unit had a PE
that was not diagnosed previously. Additionally, about 12.4% of PE cases were initially
misdiagnosed as ACS, adding to the overlap in their clinical presentation (1). In our case,
transesophageal echocardiogram would have missed unilateral or bilateral massive acute PE
if it were not a saddle embolus.

In terms of antithrombotic management, this case illustrates the challenging balance
between treating massive PE and minimizing bleeding risk in a patient on dual antiplatelet
therapy (DAPT) after recent PCl. In the initial period, the patient required DAPT to reduce the
risk of acute stent thrombosis after PCl, while massive PE with hemodynamic compromise
necessitated full therapeutic anticoagulation. He was initially on aspirin and prasugrel for
DAPT, and prasugrel was switched to cangrelor infusion should the patient undergo any
open heart procedure such as surgical embolectomy. Heparin drip was also initially utilized
for the same reason. Eventually, once the patient’s condition stabilized, prasugrel was
switched to clopidogrel, a P2Y12 inhibitor that is associated with decreased bleeding risk as
compared to prasugrel, making it more appropriate for combination therapy with an
anticoagulant (8,9).



VA-ECMO treatment has been proven to be beneficial as a treatment option in massive
acute PE after an inferior/posterior STEMI, particularly for providing cardiopulmonary
support until thrombolysis or spontaneous reperfusion are achieved (10). In a review article
by Kjaergaard et al., it was recommended to insert femoral sheaths prophylactically in
massive PE patients before thrombolysis should a patient suffer cardiac arrest or
cardiopulmonary collapse in the interim (11).

In our case, VA-ECMO was selected over systemic thrombolysis due to multiple relative
contraindications to fibrinolysis and the need for immediate hemodynamic support in a
patient with refractory shock and hypoxia, while also preserving the option for later
reperfusion therapy. A major concern was that if he had been administered thrombolysis and
failed, that VA-ECMO and/or surgical embolectomy would not be offered given immediate,
prohibitive post-thrombolysis bleeding risk. The recent PCl, recent traumatic/prolonged CPR,
and being on dual antiplatelet therapy, also represented increased risk factors for
thrombolysis. VA-ECMO here provided immediate hemodynamic and respiratory support
while the patient was experiencing progressive hypoxia and refractory shock. It also
preserved thrombolysis as a future option if needed. Additionally, VA-ECMO along with
heparin therapy has been proven effective in massive PE. Our patient subsequently achieved
reduced clot burden on VA-ECMO and heparin drip, ultimately without the need for
thrombolysis or urgent interventional or surgical embolectomy (12).

What have we learned?

¢ In patients with acute Ml or PE, clinicians should maintain a high suspicion for the
coexistence of the other condition, especially when hypoxia or shock is unexplained.

e TEE can identify saddle pulmonary embolus in a patient too unstable to be
transported for emergent CT angiography, but may miss unilateral or bilateral
massive acute PE.

e Prompt diagnosis and a multidisciplinary approach are essential. VA-ECMO can be
life-saving in select cases.

e Coexistent Ml and PE are rare; more research is needed to determine optimal
management strategies, including thrombolysis, urgent interventional or surgical
embolectomy, and ECMO use.
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Figure 5. Visual summary of the case.

References

1. Chun Shing Kwok, Chun Wai Wong, Saul Lovatt, Phyo K Myint, Yoon K Loke, Misdiagnosis of
pulmonary embolism and missed pulmonary embolism: A systematic review of the literature,
Health Sciences Review, Volume 3, 2022, 100022, ISSN 2772-6320,
https://doi.org/10.1016/j.hsr.2022.100022.

2. Ginghina, C,, Caloianu, G. A, Serban, M., & Dragomir, D. (2010). Right ventricular myocardial

infarction and pulmonary embolism differential diagnosis--a challenge for the
clinician. Journal of medicine and life, 3(3), 242-253.

3. Gregory Piazza, Samuel Z. Goldhaber, The Acutely Decompensated Right Ventricle: Pathways
for Diagnosis and Management, Chest, Volume 128, Issue 3, 2005, Pages 1836-1852, ISSN
0012-3692, https://doi.org/10.1378/chest.128.3.1836.



https://doi.org/10.1016/j.hsr.2022.100022
https://doi.org/10.1378/chest.128.3.1836

10.

11.

12.

Thomas Meyer, Lutz Binder, Nadine Hruska, Hilmar Luthe, Arnd B Buchwald, Cardiac troponin |
elevation in acute pulmonary embolism is associated with right ventricular dysfunction,
Journal of the American College of Cardiology, Volume 36, Issue 5, 2000, Pages 1632-1636,
ISSN 0735-1097, https://doi.org/10.1016/50735-1097(00)00905-0.

Rinde LB, Lind C, Smabrekke B, Njglstad I, Mathiesen EB, Wilsgaard T, Lachen ML, Hald EM, Vik
A, Braekkan SK, Hansen JB. Impact of incident myocardial infarction on the risk of venous
thromboembolism: the Tromsg Study. J Thromb Haemost. 2016 Jun;14(6):1183-91. doi:
10.1111/jth.13329. Epub 2016 May 10. PMID: 27061154.

Sejrup JK, Barvik T, Grimnes G, Isaksen T, Hindberg K, Hansen JB, Morelli VM, Braekkan SK.
Myocardial Infarction as a Transient Risk Factor for Incident Venous Thromboembolism:
Results from a Population-Based Case-Crossover Study. Thromb Haemost. 2019
Aug;119(8):1358-1364. doi: 10.1055/5-0039-1692176. Epub 2019 Jun 16. PMID: 31203579.
Alkhalil M, Cahill TJ, Boardman H, Choudhury RP. Concomitant pulmonary embolism and

myocardial infarction due to paradoxical embolism across a patent foramen ovale: a case
report. Eur Heart J Case Rep. 2017;1(2):ytx010. Published 2017 Nov 23.
doi:10.1093/ehjcr/ytx010

Rodriguez, F., & Harrington, R. A. (2021). Management of Antithrombotic Therapy after Acute
Coronary Syndromes. The New England journal of medicine, 384(5), 452-460.
https://doi.org/10.1056/NEJMra1607714

Writing Committee Members; Lawton JS, Tamis-Holland JE, Bangalore S, Bates ER, Beckie TM,
Bischoff JM, Bittl JA, Cohen MG, DiMaio JM, Don CW, Fremes SE, Gaudino MF, Goldberger ZD,
Grant MC, Jaswal JB, Kurlansky PA, Mehran R, Metkus TS Jr, Nnacheta LC, Rao SV, Sellke FW,
Sharma G, Yong CM, Zwischenberger BA. 2021 ACC/AHA/SCAI Guideline for Coronary Artery
Revascularization: A Report of the American College of Cardiology/American Heart

Association Joint Committee on Clinical Practice Guidelines. J Am Coll Cardiol. 2022 Jan
18;79(2):e21-e129. doi: 10.1016/j.jacc.2021.09.006. Epub 2021 Dec 9. Erratum in: J Am Coll
Cardiol. 2022 Apr 19;79(15):1547. doi: 10.1016/j.jacc.2022.03.330. Erratum in: J Am Coll Cardiol.
2024 Aug 20;84(8):771. doi: 10.1016/j.jacc.2024.07.010. PMID: 34895950.

Liao, X., Chen, X, Zhong, S., Wen, J., & Li, B. (2023). Extracorporeal membrane oxygenation for
acute pulmonary embolism after postoperative craniocerebral trauma: a case report. Frontiers
in cardiovascular medicine, 10, 1200553. https://doi.org/10.3389/fcvm.2023.1200553
Kjaergaard B, Kristensen JH, Sindby JE, de Neergaard S, Rasmussen BS. Extracorporeal
membrane oxygenation in life-threatening massive pulmonary embolism. Perfusion.
2019;34(6):467-474. doi:10.1177/0267659119830014

Corsi, F., Lebreton, G., Bréchot, N. et al. Life-threatening massive pulmonary embolism rescued

by venoarterial-extracorporeal membrane oxygenation. Crit Care 21, 76 (2017).
https://doi.org/10.1186/s13054-017-1655-8



https://doi.org/10.1016/S0735-1097(00)00905-0
https://doi.org/10.1056/NEJMra1607714
https://doi.org/10.3389/fcvm.2023.1200553
https://doi.org/10.1186/s13054-017-1655-8

