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A B S T R A C T   

As the coronavirus disease 2019 (COVID-19) pandemic strains the healthcare system, radiology residents across 
the United States have become a vital part of the redeployed workforce. Through a series of four cases of COVID- 
19 patients encountered on the wards, we highlight the insight and unique set of skills redeployed radiology 
residents possess that are essential to patient care during this crisis. By increasing visibility through active 
participation on the clinical team, we demonstrate the fundamental role radiology has in the greater field of 
medicine.   

1. Introduction 

The rapidly growing coronavirus disease 2019 (COVID-19) 
pandemic caused by severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) created an enormous burden on the healthcare system. 
With millions of confirmed cases worldwide, the spread of COVID-19 
and the severity of its symptoms have challenged many hospital sys-
tems facing inadequate space and supply of resources [1,2]. In addition 
to the shortage of personal protective equipment (PPE), there was a 
crucial ongoing need for staff since healthcare workers at the frontline 
are most at risk [3–5]. Many hospitals in New York City, the epicenter of 
the U.S. pandemic, required redeployment of healthcare providers 
including trainees from various specialties into roles on the frontlines 
directly managing COVID-19 patients. 

Radiology residents were in a unique position having both general 
internship experience and radiology-specific knowledge. In addition, 
radiology departments deferred elective imaging during the crisis in 
order to conserve PPE and protect patients and staff, resulting in fewer 
cases to read and fewer image-guided procedures to perform [4,6]. For 
these reasons, radiology residents became a readily available cohort for 
redeployment. However, it was only during our first-hand experience on 
the medical wards when we realized that radiology residents were an 
asset to the redeployed workforce and had meaningful contributions to 
patient care. Through our newfound role on the medical team, we 
directly impacted clinical decision making by: 1) dynamic consultation 
on imaging during medical rounds, 2) prompt communication with the 
radiology department, including interventional radiology (IR), as 
imaging-related questions arose, 3) retrospective review of imaging to 

explain uncertain clinical findings, and 4) guidance on ordering 
appropriate imaging given a specific clinical scenario. 

2. Case series 

We report four cases of imaging related to COVID-19 morbidity and 
mortality that we encountered during our redeployment experience, 
illustrating the pivotal role that redeployed radiology residents have in 
patient care and management. 

2.1. Case 1 

A 38-year-old man with a history of hypertension presented with five 
days of subjective fevers, cough and pleuritic chest pain. In addition, he 
noted right calf pain for about two weeks. His initial chest radiograph 
demonstrated patchy peripheral opacities. A subsequent chest computed 
tomography (CT) scan revealed bilateral peripheral and predominantly 
posterior ground-glass opacities and consolidation, which can be seen 
with COVID-19 (Fig. 1A, B) [7]. It also revealed extensive filling defects 
within the distal left main pulmonary artery and all five lobar pulmo-
nary arteries (Fig. 1C). Given the two findings, the possibility of pul-
monary infarcts was mentioned in the impression. 

As radiology residents deployed to the medicine unit, we actively 
reviewed the patient’s imaging with the team on rounds, specifically 
drawing attention to an area of dense peripheral wedge-shaped 
consolidation, which is atypical for COVID-19 [8,9]. On subsequent 
questioning at bedside, the patient reported episodes of hemoptysis 
which is a rare symptom and found in less than 1% of COVID-19 patients 

* Corresponding author. 
E-mail addresses: jua9089@nyp.org (J. Atallah), det9069@med.cornell.edu (D. Toy), kad9090@med.cornell.edu (K. Dodelzon), ans2046@med.cornell.edu 

(A.D. Schweitzer).  

Contents lists available at ScienceDirect 

Clinical Imaging 

journal homepage: www.elsevier.com/locate/clinimag 

https://doi.org/10.1016/j.clinimag.2020.10.022 
Received 24 June 2020; Received in revised form 24 September 2020; Accepted 7 October 2020   

mailto:jua9089@nyp.org
mailto:det9069@med.cornell.edu
mailto:kad9090@med.cornell.edu
mailto:ans2046@med.cornell.edu
www.sciencedirect.com/science/journal/08997071
https://www.elsevier.com/locate/clinimag
https://doi.org/10.1016/j.clinimag.2020.10.022
https://doi.org/10.1016/j.clinimag.2020.10.022
https://doi.org/10.1016/j.clinimag.2020.10.022
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clinimag.2020.10.022&domain=pdf


Clinical Imaging 69 (2021) 380–383

381

as reported in one study [10]. Active discussion of the imaging findings 
along with new clinical information led the team to strongly suspect 
pulmonary infarction. His anticoagulation was changed from enox-
aparin to unfractionated heparin, which is readily reversible, as we 
became acutely aware of his potential for rapid decompensation. 

Due to time constraints associated with a high volume of sick pa-
tients, the details of the initial report were overlooked. However, as 
integrated members of the team, we reemphasized the possibility of a 
pulmonary infarct during rounds which directly led to focused ques-
tioning at the bedside and subsequent changes in clinical management. 

2.2. Case 2 

A 77-year-old man with no past medical history presented with 
hypoxia and was found to be positive for SARS-CoV-2 on nasopharyn-
geal RT-PCR swab. He was also noted to have new atrial fibrillation with 
rapid ventricular rate on physical exam. His chest CT revealed an acute 
saddle pulmonary embolism with extension into the segmental and 
subsegmental branches of all lobes (Fig. 2A). There were findings of 
right heart strain as evidenced by flattening of the interventricular 
septum and relative enlargement of the right ventricle compared to the 
left ventricle (Fig. 2B) [11]. The patient developed persistent hypoten-
sion and tachycardia, thus meeting criteria for a massive pulmonary 
embolism [12,13]. 

Having had clinical experience in IR, we immediately recognized the 
need for an IR consultation to evaluate for possible intervention. We 
then promptly discussed the case with our colleagues and organized an 
interdisciplinary discussion between the primary medical team, IR and 
the critical care team. Hours later, the patient underwent a catheter- 
directed thrombolysis with IR with immediate clinical improvement, 
as evidenced by an intraprocedural decrease in pulmonary arterial 
pressures, increased systemic blood pressures and a normalized heart 
rate [14,15]. This case highlighted our unique position and ability to 
expedite communication between teams to better facilitate patient care 
in a time-sensitive manner. 

2.3. Case 3 

A 79-year-old man with a history of insulin-dependent diabetes was 

Fig. 1. A. Axial CT scan (lung windows) of Patient 1. Bilateral peripheral 
ground-glass opacities are predominantly posterior (black arrows), a pattern of 
findings commonly seen in COVID-19 infection. 
B. Coronal image of the same patient. Note the dense wedge-shaped peripheral 
consolidation (black arrow). This morphology is highly suggestive of pulmo-
nary infarction especially in the setting of extensive pulmonary emboli. 
C. Axial contrast enhanced CT scan of the same patient. There is a filling defect 
within the distal left main pulmonary artery (black arrow). There were addi-
tional extensive filling defects involving all five lobar pulmonary arteries. 

Fig. 2. A. Axial contrast enhanced CT scan of Patient 2. There are filling defects 
within the right and left main pulmonary arteries consistent with an acute 
saddle pulmonary embolus (black arrow). 
B. Axial contrast enhanced CT scan of the same patient. Patient had flattening of 
the interventricular septum (black arrow) and relative enlargement of the right 
ventricle as compared to the left ventricle, indicating evidence of right heart 
strain secondary to an acute saddle pulmonary embolus. 
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brought to the hospital by his family due to three days of confusion and a 
new “puffy left eye”. On physical exam, the patient had crepitus around 
his left eye. A chest radiograph demonstrated bilateral parenchymal 
opacities which can be seen with COVID-19, as well as extensive sub-
cutaneous emphysema, pneumomediastinum, and trace apical pneu-
mothoraces (Fig. 3). A follow up chest CT showed extensive 
pneumomediastinum and pneumopericardium thought to be in the 
setting of tracheobronchial trauma secondary to coughing (Fig. 4A). The 
medical team had questions about the etiology of the left eye crepitus. 
By carefully reviewing a same-day head CT, we revealed the extension of 
the thoracic subcutaneous emphysema cranially to the prevertebral soft 
tissues, skull base, and left preseptal orbital soft tissues (Fig. 4B). Our 
initiative helped the team better understand the extent of his disease and 
further explain his atypical physical exam findings. 

2.4. Case 4 

A 53-year-old female healthcare worker presented with one week of 
dyspnea, fevers, and myalgias and was diagnosed with COVID-19. A 
lower extremity doppler that was positive for acute deep venous 
thrombosis (DVT) in the right peroneal vein. She was started on thera-
peutic enoxaparin. A day after the initiation of anticoagulation, the 
patient developed abdominal pain and thigh numbness. A non-contrast 
CT of the abdomen and pelvis revealed a large right retroperitoneal 
hematoma extending into and expanding the right psoas muscle as well 
as a small left iliopsoas intramuscular hematoma (Fig. 5). 

Because the patient had an acute drop in hemoglobin and worsening 
abdominal pain, we recognized the need for possible intervention and 
immediately ordered CT angiography (CTA) as the next best diagnostic 
study. When the CTA demonstrated a focus of active extravasation, we 
consulted IR for an abdominopelvic angiography for possible emboli-
zation. As radiology residents, we knew the appropriate imaging to 
order when the patient was decompensating, promptly placed the 
electronic order ourselves, and communicated with our IR colleagues, 
expediting patient care. 

3. Discussion 

As the need for healthcare providers increased during the COVID-19 
pandemic, radiology residents became a crucial part of the redeployed 
workforce and were able to make significant contributions to patient 
care. The face-to-face interaction with clinicians, real-time review of 
imaging findings, and facilitation of communication with the radiology 
department proved to be invaluable during our redeployment 

Fig. 3. Portable radiograph of Patient 3. Bilateral peripheral airspace opacities 
are suggestive of COVID-19 infection. There was suspicion for pneumo-
mediastinum given a continuous diaphragm sign (white arrow) and associated 
subcutaneous emphysema (black arrow). 

Fig. 4. A. Axial CT scan (lung windows) of the same patient. The findings on 
chest radiograph were confirmed on the CT. There was evidence of spontaneous 
pneumothorax (red arrow), pneumopericardium (black arrow) and subcu-
taneous emphysema (white arrow) associated with parenchymal findings of 
COVID-19. 
B. Axial CT scan of the same patient. The thoracic subcutaneous emphysema 
was found to extend to the skull base and left periorbital septal soft tissues 
(white arrow), explaining the patient’s development of left eye crepitus. (For 
interpretation of the references to color in this figure legend, the reader is 
referred to the web version of this article.) 

Fig. 5. Axial non-contrast abdominal CT of Patient 4. Mixed attenuation within 
the retroperitoneal space represents a large right retroperitoneal hematoma 
extending into and expanding the right psoas muscle (black arrow). 
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experience. Traditionally, radiology consultation with film rounds was 
considered standard clinical practice, and more recently, resident- 
driven clinical imaging rounds have been shown to have a positive 
impact on training, education, and patient outcomes [16–18]. During 
redeployment, imaging rounds became critical in clinical decision- 
making, expediting appropriate management, potentially avoiding un-
necessary tests, and decreasing overall healthcare costs. The redeploy-
ment experience increased the visibility of radiology and gave us an 
opportunity to showcase our expertise, highlighting the fundamental 
role of the radiologist within the field of medicine. 

As integrated members of the medical team, we gained a deeper 
understanding of the internal medicine workflow and the barriers cli-
nicians face when trying to place orders, communicate with the 
department, or review imaging with a radiologist. This was particularly 
evident during a time of crisis when many providers were redeployed 
into roles that were unfamiliar to them and where normal workflow was 
disrupted. We addressed many of the team’s radiology-specific concerns 
immediately as they arose, easing the administrative burden and 
allowing more focus on patients directly. In turn, we learned how to 
efficiently find clinical information through our electronic medical re-
cord system and how to communicate more effectively with our hospi-
tal’s HIPAA approved mobile software. 

In addition, we relied heavily on our colleagues for their clinical 
knowledge and developed a greater appreciation for the COVID-19 
disease process and its associated characteristics. This clinical knowl-
edge is essential in the interpretation of COVID-19-related imaging as 
we resume our role as radiology residents, enhancing our reports to 
more accurately answer the clinical question. For example, under-
standing the hypercoagulable state associated with the disease [19] will 
allow us to appropriately calibrate the pre-test probability for throm-
botic events, including pulmonary emboli, deep venous thromboses, 
mesenteric and peripheral arterial thromboses, and acute infarctions. 
This, in turn, will aid in selecting appropriate protocols, tailoring image 
interpretation, and optimizing consultation and communication of re-
sults with the primary team. 

On a personal level, we established relationships with many resi-
dents and attendings from various specialties which will undoubtedly 
affect our reporting and communication in the future. Working together 
under these unique circumstances boosted morale and helped 
strengthen the relationship between the radiology and internal medicine 
departments. This added benefit would not have been possible without 
being directly part of the medical team. Importantly, the toll that 
redeployment takes on mental health varies tremendously across 
healthcare workers even within the same hospital system [3,20,21]. 
However, interdependence within our team fostered a strong sense of 
purpose and camaraderie amongst the house staff, which may be 
beneficial when coping with the stresses of being on the frontlines of a 
pandemic. 

Ultimately, redeployment to a medical team gave us a newfound 
perspective on the importance of radiology within the greater healthcare 
system. It reminded us first-hand how imaging can play a pivotal role in 
clinical decision-making, especially during this time of crisis. Direct 
communication between the radiologist and the clinical team through 
resident-driven clinical imaging rounds is not only beneficial for patients 
but can improve our diagnostic capabilities as well. In turn, radiology 
residents have the power to increase radiology visibility and reinforce 

the essential value of the radiologist. 
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