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Introduction
The COVID-19 pandemic, caused by the SARS-CoV-2 virus, 

has led to widespread morbidity and mortality globally, significantly 
burdening healthcare systems. Among the various clinical 
manifestations of COVID-19, pneumonia remains one of the most 
severe and life-threatening complications, often requiring prompt 
diagnosis and intensive management. As a respiratory virus, SARS-
CoV-2 predominantly affects the lungs, leading to a spectrum of 
pulmonary findings that range from mild infiltrates to severe acute 
respiratory distress syndrome (ARDS).

Chest imaging has emerged as a crucial tool in the management of 
COVID-19 pneumonia, providing valuable information for diagnosis, 
disease monitoring, and guiding therapeutic interventions [1]. The 
main imaging modalities employed include chest X-ray (CXR) and 
computed tomography (CT), each with distinct advantages and 
limitations. While CXR is often the first imaging study performed due 
to its widespread availability and ease of use, CT has been shown to 
offer greater sensitivity and specificity, particularly in the early stages 
of the disease.

The role of chest imaging extends beyond diagnosis; it also plays a 
vital part in assessing the severity of the disease, predicting outcomes, 
and monitoring the response to treatment. In addition, chest imaging 
can aid in differentiating COVID-19 pneumonia from other pulmonary 
conditions, which is particularly important given the overlap of 
symptoms with other respiratory infections [2]. As the pandemic 
has progressed, the integration of advanced imaging technologies, 
including artificial intelligence (AI), has further enhanced the utility of 
chest imaging in clinical practice.

This review aims to provide a comprehensive overview of the 
role of chest imaging in the management of COVID-19 pneumonia, 
highlighting the clinical applications, challenges, and future directions 
in this rapidly evolving field. Through an examination of current 
evidence and emerging trends, this article seeks to underscore the 
indispensable role that chest imaging continues to play in the fight 
against COVID-19.

Chest X-Ray (CXR)

Initial diagnostic tool: Chest X-ray (CXR) has been widely used 

Abstract
Chest imaging has been pivotal in the management of COVID-19 pneumonia, offering critical insights into the 

diagnosis, disease progression, and therapeutic response. This review explores the role of various imaging modalities, 
including chest X-ray (CXR) and computed tomography (CT), in the clinical care of COVID-19 patients. CXR, despite its 
lower sensitivity, has been widely used for initial assessment and monitoring, particularly in resource-limited settings. CT 
imaging, with its higher sensitivity and specificity, has proven essential in detecting early lung changes, assessing disease 
severity, and guiding treatment decisions. The characteristic imaging patterns associated with COVID-19 pneumonia, 
such as ground-glass opacities and consolidations, have become well-recognized markers of the disease. Additionally, 
chest imaging has played a crucial role in the differential diagnosis and long-term follow-up of patients, helping to identify 
complications like fibrosis. Emerging technologies, including artificial intelligence, are poised to enhance the accuracy 
and efficiency of chest imaging in future pandemics. This review highlights the indispensable role of chest imaging in the 
comprehensive management of COVID-19 pneumonia and outlines future directions for research and clinical practice.
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as an initial imaging modality for patients with suspected or confirmed 
COVID-19. Its advantages include availability, speed, and lower 
radiation dose. Although CXR is less sensitive than CT, especially in the 
early stages of the disease, it remains useful for identifying significant 
pulmonary involvement, particularly in resource-limited settings [3].

Typical findings: CXR findings in COVID-19 pneumonia typically 
include bilateral, peripheral ground-glass opacities and consolidations. 
These findings are not specific to COVID-19 and can overlap with 
other viral pneumonias; however, in the appropriate clinical context, 
they can support the diagnosis.

Role in monitoring disease progression: CXR is frequently used 
to monitor disease progression and assess the response to treatment 
[4]. Serial CXRs can provide valuable information on the evolution of 
lung involvement, helping to identify patients at risk of deterioration.

Computed Tomography (CT)

High sensitivity and specificity: Computed tomography (CT) has 
a higher sensitivity and specificity for detecting COVID-19-related 
lung changes compared to CXR. CT can identify early parenchymal 
abnormalities, even in asymptomatic patients, making it a valuable tool 
for early diagnosis and management.

Characteristic imaging features: CT findings in COVID-19 
pneumonia often include ground-glass opacities, consolidations, 
and a “crazy-paving” pattern, predominantly in the peripheral and 
posterior lungs. These features have been well-documented and are 
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considered highly suggestive of COVID-19, particularly in the context 
of a pandemic [5].

Role in disease severity assessment: CT imaging plays a crucial 
role in assessing disease severity and extent of lung involvement. 
Quantitative analysis of CT scans, including lung involvement scores, 
has been used to predict patient outcomes and guide treatment 
decisions, such as the need for intensive care or mechanical ventilation.

Role of imaging in differential diagnosis: Chest imaging also 
aids in the differential diagnosis of COVID-19 pneumonia, helping 
to distinguish it from other conditions such as bacterial pneumonia, 
pulmonary edema, or exacerbations of chronic lung diseases. The 
ability of CT to provide detailed visualization of lung parenchyma is 
particularly valuable in this context [6].

Use of imaging in follow-up and long-term monitoring: As 
COVID-19 can lead to long-term pulmonary complications, including 
fibrosis and persistent respiratory symptoms, imaging plays an essential 
role in follow-up care. Serial CT scans or CXRs may be used to monitor 
the resolution of lung changes and identify any long-term sequelae.

Limitations and Challenges

While chest imaging has been invaluable in the management 
of COVID-19, it is not without limitations. These include the risk 
of radiation exposure, especially with repeated CT scans, and the 
potential for over-reliance on imaging findings at the expense of clinical 
judgment [7]. Additionally, imaging findings alone cannot definitively 
diagnose COVID-19, necessitating the use of PCR testing and clinical 
correlation.

Future Directions
The COVID-19 pandemic has accelerated the development and 

adoption of artificial intelligence (AI) and machine learning in chest 
imaging. AI-driven algorithms have shown promise in automating 
the detection of COVID-19-related changes on imaging, potentially 
improving diagnostic accuracy and workflow efficiency. Future 
research will likely focus on refining these technologies and integrating 
them into routine clinical practice [8].

Conclusion
Chest imaging has proven to be an indispensable component in 

the management of COVID-19 pneumonia, offering critical insights 
that extend from initial diagnosis to long-term follow-up. The use of 

chest X-ray and computed tomography has enabled clinicians to detect 
characteristic lung changes, assess disease severity, guide treatment 
decisions, and monitor patient progress. While chest X-ray remains 
valuable, particularly in settings with limited resources, computed 
tomography has emerged as the gold standard for its superior sensitivity 
and specificity in identifying COVID-19-related lung abnormalities.

As the pandemic continues to evolve, the integration of advanced 
technologies such as artificial intelligence into chest imaging holds 
promise for further enhancing diagnostic accuracy and clinical 
efficiency. Despite its benefits, the reliance on imaging must be 
balanced with considerations of radiation exposure and the need for 
clinical correlation with laboratory findings.

In summary, chest imaging has played a pivotal role in shaping 
the clinical approach to COVID-19 pneumonia, providing essential 
information that has informed patient care at every stage of the disease. 
Moving forward, ongoing research and technological advancements 
will likely expand the utility of chest imaging, ensuring it remains a 
cornerstone of respiratory disease management in both pandemic and 
post-pandemic contexts.

References
1. Rogers L, Barani I, Chamberlain M, Kaley TJ, McDermott M, et al. (2015) 

Meningiomas: knowledge base, treatment outcomes, and uncertainties. A 
RANO review. J Neurosurg 122: 4-23.

2. Sahgal A, Weinberg V, Ma L, Chang E, Chao S, et al. (2013) Probabilities of 
radiation myelopathy specific to stereotactic body radiation therapy to guide 
safe practice. Int J Radiat Oncol Biol Phys 85: 341-347.

3. Goldsmith BJ, Wara WM, Wilson CB, Larson DA (1994) Postoperative 
irradiation for subtotally resected meningiomas. A retrospective analysis of 140 
patients treated from 1967 to 1990. J Neurosurg 80: 195-201.

4. Rogers L, Zhang P, Vogelbaum MA, Perry A, Ashbyet LS, et al. (2018) 
Intermediate-risk meningioma: initial outcomes from NRG Oncology RTOG 
0539. J Neurosurg 129: 35-47.

5. Combs SE, Adeberg S, Dittmar JO, Welzel T, Rieken S, et al. (2017) Skull 
base meningiomas: long-term results and patient self-reported outcome in 507 
patients treated with fractionated stereotactic radiotherapy (FSRT) or intensity 
modulated radiotherapy (IMRT). BMC Cancer 17: 254.

6. Buerki RA, Horbinski  CM, Kruser T, Horowitz PM, James CD, et al. (2018) An 
overview of meningiomas. Future Oncol 14: 2161-2177.

7. Walcott BP, Nahed BV, Brastianos PK, Loeffler JS (2013) Radiation Treatment 
for WHO Grade II and III Meningiomas. Front Oncol 3: 227.

8. Lichtenstein GR, Loftus EV, Isaacs KL, Regueiro MD, Gerson LB, et al. (2018) 
ACG clinical guideline: management of Crohn’s disease in adults. Am J 
Gastroenterol 113: 481-517.

https://thejns.org/view/journals/j-neurosurg/122/1/article-p4.xml
https://thejns.org/view/journals/j-neurosurg/122/1/article-p4.xml
https://www.redjournal.org/article/S0360-3016(12)00649-9/fulltext
https://www.redjournal.org/article/S0360-3016(12)00649-9/fulltext
https://www.redjournal.org/article/S0360-3016(12)00649-9/fulltext
https://thejns.org/view/journals/j-neurosurg/80/2/article-p195.xml
https://thejns.org/view/journals/j-neurosurg/80/2/article-p195.xml
https://thejns.org/view/journals/j-neurosurg/80/2/article-p195.xml
https://thejns.org/view/journals/j-neurosurg/129/1/article-p35.xml
https://thejns.org/view/journals/j-neurosurg/129/1/article-p35.xml
https://www.thegreenjournal.com/article/S0167-8140(12)00324-6/fulltext
https://www.thegreenjournal.com/article/S0167-8140(12)00324-6/fulltext
https://www.thegreenjournal.com/article/S0167-8140(12)00324-6/fulltext
https://www.thegreenjournal.com/article/S0167-8140(12)00324-6/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6123887/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6123887/
https://www.frontiersin.org/articles/10.3389/fonc.2013.00227/full
https://www.frontiersin.org/articles/10.3389/fonc.2013.00227/full
https://journals.lww.com/ajg/Fulltext/2018/04000/ACG_Clinical_Guideline__Management_of_Crohn_s.10.aspx

	Corresponding author
	Abstract

