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Emergency radiology is one of the newest subspecialties 
in radiology, focusing on the imaging and management of 
acutely ill and trauma patients. The key characteristic of 
emergency radiology is its focus on acute and traumatic 
conditions, where readiness, speed, and diagnostic accuracy 
are equally critical for clinical management. Emergency 
radiology is becoming increasingly important in the aging 
world because older patients are more prone to acute health 
issues and complications [1]. Furthermore, conflicts in 
various regions have intensified, leading to an increased 
number of cases of traumatic injuries [2]. The post-COVID-19 
era also indicates the possibility of emergence of new 
infectious diseases at any time. The volume of emergency 
imaging has been and is likely to continue to rise further 
[3,4], driving the need for the field to scale up accordingly. 
A recent article discussed strategies for establishing and 
sustaining emergency radiology services, detailing the 
associated opportunities and challenges [5]. Beyond clinical 
services, areas such as education, research, and quality 
improvement in emergency radiology must evolve.

Emergency radiology practices vary between regions 
and even within countries. Typically, its scope includes 
emergency imaging across different modalities and 
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teleradiology; some practices in Asia also cover emergency 
procedures and interventions. Organizations such as the 
American Society of Emergency Radiology (ASER) [6] and 
the European Society of Emergency Radiology (ESER) [7] 
play crucial roles in advancing the subspecialty by focusing 
on education, training, quality standards, and promotion. 
The journal Emergency Radiology has emerged as a central 
publication in the field, while annual meetings held by ASER 
and ESER attract diverse groups of practicing emergency 
radiologists globally. Over the past decade, emergency 
radiology has gained prominence at international and 
national radiological conferences. Fellowship training 
programs are well-established in North America. In response 
to the COVID-19 pandemic, emergency radiologists worldwide 
formed the World Federation of Emergency Radiology to 
facilitate knowledge sharing and collaboration in the field. 

At the forefront of modern medicine are precision and 
personalization, wherein diagnosis and treatment are 
tailored to each patient’s specific condition. The Society 
of Academic Emergency Medicine [8] identifies several 
aspects of precision in emergency medicine, including 
omics, technology, data science, and health informatics, 
most of which apply to emergency radiology. For example, 
radiomics enables the earlier detection of potential disease 
development and helps predict certain health outcomes. 
Cardiac CT scans, for instance, can provide insight into 
future adverse cardiac events [9]. 

Technological advances in imaging hardware and software 
have significantly improved emergency radiology. Recent 
innovations include the hybrid emergency room system 
(HERS), photon-counting detector (PCD) CT, rapid MRI 
protocols, and software improvements in ultrasound. HERS, 
pioneered in Japan, represents a significant evolution in 
trauma care that integrates diagnostics and treatments, 
such as transcatheter embolization and damage control 
surgery, into one room [10]. This setup streamlines the 
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care process and reduces patient transfers among the 
resuscitation, CT, angiography, and operating rooms, making 
it particularly valuable for time-sensitive trauma cases. PCD 
CT revolutionizes imaging by counting individual photons 
passing through detectors and converting them into 
electronic signals, bypassing traditional light conversion. 
This modality provides greater detail, which is essential for 
trauma and acute diagnoses such as detecting renal stones 
and fractures that might be overlooked on conventional 
CT [11]. The multi-energy applications of PCD CT allow for 
better tissue differentiation and more accurate attenuation 
measurements [12], reducing the need for non-contrast 
scans. Rapid MRI protocols have transformed acute care 
by delivering high-quality images in a significantly shorter 
time. For example, a 5-minute MRI can alter management 
in nearly 10% of acute stroke cases compared to non-
contrast CT alone [13]. Specialized protocols, such as 
pediatric appendicitis, endorsed by the Society of Pediatric 
Radiology, provide accurate diagnoses without radiation 
exposure [14]. Advances in ultrasound technology, including 
tissue harmonic imaging and spatial compounding, have 
also enhanced image quality [15]. Additionally, contrast-
enhanced ultrasound can detect active bleeding in real-
time, improving diagnostic accuracy compared to traditional 
focused assessment with sonography for trauma [16,17].

Artificial intelligence (AI) represents the next frontier in 
radiology, reshaping imaging workflows, diagnosis, health 
prediction, and care personalization [18,19]. The role of 
AI in radiology is transitioning into one where it routinely 
assists in clinical settings, helping radiologists manage 
patient care in real time. Noteworthy developments include 
predictive analytics, which uses AI to analyze multisource 
data and predict health status, and opportunistic screening, 
in which it extracts additional insights from imaging data. 
For example, body fat composition on appendicitis CT can 
provide information on cardiac health [18,20-23]. 

Emerging technologies like portable MRI scanners, natural 
language processing (NLP), large language models (LLMs), 
and extended reality (XR) are making waves in healthcare. 
Portable low-field MRI machines can be brought to a 
patient’s bedside, improving access in critical care and low-
resource areas [24,25]. AI enhances workflow efficiency 
with NLP and LLMs by automating tasks such as drafting 
radiology reports and prioritizing urgent cases [18,26,27]. 
LLMs can assist in diagnosis, clinical decision support, 
report simplification, patient communication, and education 
[28]. XR and LLMs offer great potential for emergency 

radiology education by providing immersive simulations and 
virtual patients in a risk-free learning environment [29,30]. 

Teleradiology has become the cornerstone of emergency 
radiology and has evolved into a thriving industry [31]. 
Beyond offsite imaging interpretation, teleradiology 
combined with AI and mobile imaging units can enhance 
access to radiology expertise, alleviate radiologist 
shortages, and support population-screening programs 
[31,32]. This technology also plays a significant role in 
education and training and is essential for preparing the 
next generation of radiologists. 

In conclusion, driven by technological advancements, 
AI, and teleradiology, emergency radiology is poised for 
significant growth. These innovations will not only benefit 
radiologists but also improve patient outcomes as the 
field moves toward a more personalized, precision-driven 
approach to healthcare. As the demand for emergency 
radiology continues to grow, emergency radiologists must 
remain dedicated to the core qualities of their subspecialties, 
namely readiness, speed, and accuracy, which are essential 
in acute and trauma cases. By embracing these evolving 
opportunities and adhering to the foundational principles 
of the field, emergency radiologists can meet the increasing 
demands of modern medicine while delivering optimal 
patient care. 
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