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Abstract

This compilation reviews advancements in trauma imaging across several key areas. It highlights the integration of artificial intel-
ligence for improved interpretation of trauma scans and the continued importance of multi-detector CT in evaluating blunt abdominal
trauma. Discussions extend to the optimization of low-dose CT for pediatric patients, the utility of whole-body MRI in severe skeletal
trauma, and the assessment of penetrating thoracic injuries. The growing role of point-of-care ultrasound (POCUS) in rapid trauma
evaluation, imaging of traumatic brain injury, and the specialized approach to pediatric fractures are also covered. Furthermore, the
benefits of dual-energy CT and advanced techniques for vascular trauma are examined, underscoring a collective effort to enhance
diagnostic accuracy and patient care through sophisticated imaging.
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Introduction

The field of trauma imaging is undergoing significant evolution,
driven by advancements in technology and an increasing demand
for rapid, accurate diagnostic capabilities. Artificial intelligence is
emerging as a transformative force, enhancing the interpretation of
complex trauma scans and improving patient management and re-
source allocation within imaging departments, thereby setting new
standards for efficiency and accuracy [1]. The evaluation of blunt
abdominal trauma remains a critical area, with multi-detector com-
puted tomography (MDCT) playing a pivotal role. Understanding
common injury patterns and their radiological manifestations is es-
sential for guiding treatment decisions, whether surgical or conser-

vative, underscoring the need for optimized protocols and system-
atic interpretation [2]. In pediatric trauma, a paramount concern is
minimizing radiation exposure while maintaining diagnostic effi-
cacy. Low-dose CT protocols are being investigated and imple-
mented to reduce the cumulative radiation burden on young pa-
tients, aligning with the principles of ALARA (As Low As Rea-
sonably Achievable) without compromising the ability to detect in-
juries [3]. When CT is not ideal or when extensive soft tissue assess-
ment is required, whole-body MRI presents a valuable alternative
for evaluating severe skeletal trauma. Its capacity to visualize lig-
amentous injuries, spinal cord trauma, and occult fractures offers a
more comprehensive view in specific clinical scenarios [4]. Pene-
trating thoracic trauma necessitates prompt and accurate imaging to
guide emergent interventions. Radiologists must be adept at iden-
tifying key findings on chest X-ray, CT, and ultrasound, including
hemothorax, pneumothorax, and injuries to the great vessels and
mediastinum, to facilitate timely management [S]. Point-of-care
ultrasound (POCUS) has revolutionized the initial assessment of
trauma patients, particularly with protocols like FAST and eFAST.
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Its ability to rapidly detect free fluid, pericardial effusion, and pneu-
mothorax at the bedside significantly influences early resuscitation
strategies and clinical decision-making [6]. Traumatic brain injury
(TBI) imaging presents its own set of challenges, with CT being
the standard for acute hemorrhage detection. However, MRI of-
fers complementary advantages in identifying subtle findings, ax-
onal injury, and delayed complications, with advanced sequences
improving prognostication [7]. Fractures in pediatric patients often
require specialized imaging approaches due to unique bone char-
acteristics and the potential for differentiating injuries from normal
developmental variants. Minimizing radiation exposure remains a
key consideration, necessitating judicious use of imaging modali-
ties and careful interpretation to avoid pitfalls and identify subtle
fractures, including those suggestive of abuse [8]. Dual-energy CT
(DECT) is increasingly being utilized in trauma imaging, offering
distinct advantages in material decomposition, artifact reduction,
and improved characterization of both bone and soft tissue injuries.
Its applications extend to vascular assessment and the detection of
injuries that might be missed on conventional CT [9]. Vascular
trauma demands swift and precise imaging diagnosis to prevent po-
tentially devastating complications such as limb ischemia and pseu-
doaneurysms. Techniques like CT angiography and MRI are crucial
for identifying arterial and venous injuries, guiding management,
and improving patient outcomes [10].

Description

Advanced imaging techniques are continually reshaping the land-
scape of trauma care, with artificial intelligence poised to revolu-
tionize the interpretation of complex trauma scans. This integration
promises enhanced accuracy and efficiency, directly impacting pa-
tient management and the operational dynamics of trauma imaging
departments [1]. The critical assessment of blunt abdominal trauma
relies heavily on multi-detector computed tomography (MDCT),
which provides detailed visualization of organ injuries. A thorough
understanding of common injury patterns and their characteristic ra-
diological findings is paramount for effective diagnosis and subse-
quent treatment planning, whether operative or non-operative [2]. A
significant consideration in pediatric trauma imaging is the careful
balance between diagnostic image quality and radiation dose. Low-
dose CT protocols are being developed and validated to ensure that
radiation exposure is minimized in children without compromising
the ability to accurately diagnose injuries, adhering to the ALARA
principle [3]. In cases of severe skeletal trauma, particularly when
contraindications to CT exist or when a detailed soft tissue evalua-
tion is imperative, whole-body MRI emerges as a powerful imaging

modality. It excels in depicting ligamentous damage, spinal cord in-
juries, and occult fractures that might otherwise be overlooked [4].
The immediate management of penetrating thoracic trauma hinges
on rapid and accurate imaging interpretation. Radiologists must
proficiently identify signs of hemothorax, pneumothorax, injuries
to the great vessels, and mediastinal hematomas on various imag-
ing modalities, including chest radiography, CT, and ultrasound,
to facilitate timely surgical or interventional treatment [5]. Point-
of-care ultrasound (POCUS) has become an indispensable tool in
the initial assessment of trauma patients. Protocols such as FAST
and eFAST enable rapid bedside detection of intra-abdominal fluid,
pericardial effusions, and pneumothorax, thereby informing criti-
cal early resuscitation decisions and guiding further diagnostic steps
[6]. Imaging of traumatic brain injury (TBI) is a dynamic field, with
CT remaining the primary modality for detecting acute intracranial
hemorrhage. However, MRI provides crucial complementary in-
formation for subtle lesions, diffuse axonal injury, and the assess-
ment of delayed consequences, with advanced sequences offering
improved prognostic insights [7]. The interpretation of pediatric
fractures requires specialized knowledge to distinguish true injuries
from normal physiological variants and to identify subtle fractures.
Judicious use of imaging modalities is essential to limit radiation ex-
posure, and the recognition of fracture patterns indicative of abuse
is a critical responsibility for pediatric radiologists [8]. Dual-energy
CT (DECT) offers enhanced capabilities in trauma imaging by en-
abling material differentiation and reducing artifacts. This technol-
ogy improves the characterization of bone and soft tissue lesions and
has expanded applications in vascular imaging and the detection of
subtle injuries that might be missed on standard CT [9]. The timely
diagnosis of vascular trauma is crucial to prevent severe complica-
tions such as limb ischemia and the formation of pseudoaneurysms.
Advanced imaging techniques, including CT angiography and MRI,
are essential for accurately identifying arterial and venous injuries
and guiding appropriate management strategies [10].

Conclusion

This collection of articles explores various facets of trauma imag-
ing, emphasizing the evolving roles of advanced technologies and
established modalities. The introduction of Al in trauma imaging
promises to enhance diagnostic accuracy and efficiency. Multi-
detector CT remains vital for blunt abdominal trauma, while low-
dose CT protocols are crucial for pediatric patients to minimize ra-
diation. Whole-body MRI offers a valuable alternative for severe
skeletal trauma, and imaging of penetrating thoracic trauma requires
prompt identification of key findings on multiple modalities. Point-
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of-care ultrasound (POCUS) has become indispensable for rapid
trauma assessment. Traumatic brain injury imaging leverages CT
for acute hemorrhage and MRI for subtle injuries. Pediatric fracture
imaging demands expertise to avoid misinterpretation and minimize
radiation. Dual-energy CT enhances characterization of injuries,
and advanced techniques like CT angiography and MRI are critical
for diagnosing and managing vascular trauma, ultimately aiming to
improve patient outcomes through accurate and timely diagnosis.
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