
Review began  08/05/2021 
Review ended  09/08/2021 
Published 09/14/2021

© Copyright 2021
Chow et al. This is an open access article
distributed under the terms of the
Creative Commons Attribution License
CC-BY 4.0., which permits unrestricted
use, distribution, and reproduction in any
medium, provided the original author and
source are credited.

Utility of Bronchoscopy With Endobronchial
Ultrasound in Diagnosis and Monitoring of
Pulmonary Embolism
Joni Chow  , Jessica Roberts  , Kovid Trivedi 

1. Pulmonary Medicine, Western University of Health Sciences, Lebanon, USA 2. Pulmonary/Critical Care Medicine,
Salem Pulmonary Associates/Salem Health, Salem, USA

Corresponding author: Kovid Trivedi, kovidtrivedi@gmail.com

Abstract
Pulmonary embolism (PE) is a common diagnosis made in the emergency department (ED). Although CT
angiogram remains the preferred diagnostic modality, sometimes it is not possible to obtain due to
hemodynamic instability, renal failure, pregnancy, etc. Bronchoscopy with endobronchial ultrasound (EBUS)
has been used for the evaluation of mediastinal and hilar lesions. The proximity of pulmonary vasculature to
mediastinal and hilar structures can aid in utilizing EBUS for bedside diagnosis and future monitoring of
pulmonary embolism. This case describes a patient who presented with cardiac arrest, likely secondary to a
massive pulmonary embolism, and later underwent bronchoscopy with EBUS that demonstrated the
pulmonary emboli.
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Introduction
Diagnosing pulmonary embolism (PE) in a timely and efficient manner is imperative to good patient care
and outcomes. Patients presenting with PE typically have nonspecific signs and symptoms broadly ranging
from shortness of breath to hemodynamic instability. Traditionally, chest computed tomography angiogram
(CTA) is the preferred imaging modality due to its speed, reliability, and ease of access in even the most
remote of hospitals. While ventilation-perfusion scans are another diagnostic tool, it is less commonly
utilized due to the added time needed to perform the procedure, and for many patients, time is of the
essence. Furthermore, patient populations that cannot undergo CTA (clinical instability, pregnancy, or renal
failure) are at a distinct risk of delayed diagnosis [1]. Anatomically, the tracheal and bronchial walls lay in
proximity to the pulmonary arteries which conveniently allows for bronchoscopy with endobronchial
ultrasound (EBUS) to aid in the visualization of clots or other vascular abnormalities [2]. In the past, EBUS
has been a primary tool for evaluating mediastinal and hilar lesions [3], but we believe that the capabilities
of EBUS outreach its most well-known utilization. Traditionally, EBUS has not been used for PE evaluation
due to factors like operator availability in the emergency department (ED), more time requirement than CTA,
ability to accurately comment only on larger pulmonary vessels, and inter-operator differences. In this case,
we describe findings of a pulmonary embolus on EBUS and propose the use of EBUS as an alternative
diagnostic as well as a monitoring tool for emboli resolution in the management of pulmonary embolism. 

Case Presentation
A 47-year-old male presented to the emergency room after a witnessed cardiac arrest at home. The patient
and his wife had returned home after vacation, and the patient was mowing his lawn after arrival. During
this, the patient started experiencing shortness of breath and went inside the house. The patient suddenly
became unresponsive and his wife, being a nurse, identified it quickly and started cardiopulmonary
resuscitation (CPR). Upon the arrival of emergency medical services, the patient had a return of spontaneous
circulation (ROSC) and was found to be in supraventricular tachycardia. The patient received 6 mg adenosine
IV and converted to sinus rhythm. The patient was then alert, awake, and hemodynamically stable, and was
brought to the ED for further evaluation. The patient had a history of hypertension and moderate aortic
insufficiency. He was a non-smoker with no history of alcohol or illicit drug intake. Surgical history was
significant for Achilles tendon repair four months ago.

In the ED, the patient was found to have saddle pulmonary embolism extending to the segmental level
pulmonary arteries on CTA. A transthoracic echocardiogram showed right heart strain with normal left
ventricular ejection fraction. Troponin was elevated at 0.03 ng/mL. Laboratory analysis was also significant
for blood glucose 209 mg/dL, serum creatinine 1.34 mg/dL, serum bicarbonate 16 mmol/L, ALT 99 units/L,
AST 105 units/L, total WBC count 11,600 with lymphocytosis. Urine drug analysis was unremarkable.
Hemoglobin A1c was 5.4%. COVID-19 PCR was negative. CTA also revealed a 2 cm right upper lobe nodule
along with right hilar and paratracheal adenopathy.
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With hemodynamic stability, catheter-directed thrombolysis was chosen over systemic thrombolysis. The
patient was then admitted to the intensive care unit (ICU) for further management. Over the course of the
hospital stay, the patient continued to improve clinically and a decision was made to further evaluate the
lung nodule and lymphadenopathy, as it would be more convenient to hold heparin for the procedure
compared to an oral anticoagulant as an outpatient.

The patient underwent flexible bronchoscopy with endobronchial ultrasound for evaluation of the
mediastinal and hilar lymph nodes. During the procedure, a significant clot burden with a mobile clot was
seen in the pulmonary artery and its branches by endobronchial ultrasound (Figure 1). The clot had a varied
degree of opacification within itself.

FIGURE 1: Pulmonary embolus in the right pulmonary artery.

Discussion
Currently, EBUS is primarily used for transbronchial needle aspiration (TBNA) to diagnose mediastinal and
hilar lesions, and in lymph node staging of lung cancer, but we propose that EBUS has unexplored potential
as a diagnostic tool for identification and management of pulmonary embolism. EBUS has proven itself to be
an effective alternative to PE diagnosis in patients who are unable to undergo CTA (hemodynamically
unstable, pregnant, chronic renal insufficiency, etc.). It is a modality that can be mobilized quickly to be
available at the bedside in ED or ICU. This ultimately broadens the patient population that can timely obtain
PE treatment and management. One case study reported that a pulmonary embolism that was missed on
CTA was visualized with EBUS, further supporting the untapped potential of EBUS [4]. EBUS is a safe,
dependable, and feasible method of diagnosing PE [5], with a 96% sensitivity in detecting PE [6], there are
few studies that explore the use of EBUS as a follow-up tool in PE management. Follow-up imaging for PE is
not recommended in an acute setting unless the patient remains hemodynamically unstable post
thrombolysis, where it might be useful. More commonly, these patients are too unstable to be transported
for CTA or have concurrent renal failure due to hemodynamic instability, where IV contrast administration
might be detrimental. In these cases, a bedside tool such as bronchoscopy with EBUS might be useful. As our
clinical case demonstrates, EBUS was demonstrated to be beneficial not only as a means to visualize the
patient’s PE but as a way to monitor the resolution status of the emboli, further influencing patient care and
management.

Conclusions
While EBUS will likely never replace the speed and reliability of CTA, it is another alternative that should be
considered in a patient’s diagnostic workup and monitoring, particularly in patients who cannot undergo
CTA, and more physicians should be encouraged to complete the necessary procedural training. Future
research should focus on exploring the utility of EBUS in the overall diagnosis and management of this
relatively common but potentially fatal disease entity. Although it is a bedside tool, it can only recognize
large pulmonary emboli while missing subsegmental emboli, which needs to be paid attention to while
interpreting results.

Additional Information
Disclosures

2021 Chow et al. Cureus 13(9): e17965. DOI 10.7759/cureus.17965 2 of 3

https://assets.cureus.com/uploads/figure/file/260018/lightbox_76883670111011ec86091381de75fafb-PE-image.png


Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Li P, Wu C, Zheng W, Zhao L: Pathway and application value of exploration of the pulmonary artery by

endobronchial ultrasound. J Thorac Dis. 2017, 9:5345-51. 10.21037/jtd.2017.12.102
2. Segraves JM, Daniels CE: Pulmonary embolus diagnosed by endobronchial ultrasound . Respir Med Case Rep.

2015, 16:104-5. 10.1016/j.rmcr.2015.08.004
3. Goyal R, Chachra V, Gogia P: Diagnosis of pulmonary embolism by endobronchial ultrasound . Lung India.

2015, 32:606-8. 10.4103/0970-2113.168130
4. Abboud A, Castillo SM: A missed cause of dyspnea identified on endobronchial ultrasound . J Bronchology

Interv Pulmonol. 2021, 28:70-2. 10.1097/LBR.0000000000000691
5. Decavele M, Trosini-Désert V, Boussouar S, Duceau B, Dres M, Demoule A: Endobronchial ultrasound is

feasible and safe to diagnose pulmonary embolism in non-transportable SARS-CoV-2 ARDS patients
requiring extracorporeal lung support. Crit Care. 2020, 24:564. 10.1186/s13054-020-03292-9

6. Aumiller J, Herth FJ, Krasnik M, Eberhardt R: Endobronchial ultrasound for detecting central pulmonary
emboli: a pilot study. Respiration. 2009, 77:298-302. 10.1159/000183197

2021 Chow et al. Cureus 13(9): e17965. DOI 10.7759/cureus.17965 3 of 3

https://dx.doi.org/10.21037/jtd.2017.12.102
https://dx.doi.org/10.21037/jtd.2017.12.102
https://dx.doi.org/10.1016/j.rmcr.2015.08.004
https://dx.doi.org/10.1016/j.rmcr.2015.08.004
https://dx.doi.org/10.4103/0970-2113.168130
https://dx.doi.org/10.4103/0970-2113.168130
https://dx.doi.org/10.1097/LBR.0000000000000691
https://dx.doi.org/10.1097/LBR.0000000000000691
https://dx.doi.org/10.1186/s13054-020-03292-9
https://dx.doi.org/10.1186/s13054-020-03292-9
https://dx.doi.org/10.1159/000183197
https://dx.doi.org/10.1159/000183197

	Utility of Bronchoscopy With Endobronchial Ultrasound in Diagnosis and Monitoring of Pulmonary Embolism
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Pulmonary embolus in the right pulmonary artery.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


