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ABSTRACT
Trauma is still a major global source of morbidity and mortality, and its management depends on prompt and precise
assessment. The capacity of computed tomography (CT) imaging to rapidly produce high-resolution pictures of various body
locations has made it the gold standard in trauma care. The benefits of CT imaging in trauma diagnosis are examined in this
review, including its speed, diagnostic precision, and adaptability in evaluating a range of injuries, including orthopaedic, head,
chest, and abdominal trauma. The capacity of CT to assess several injury sites at once provides substantial benefits for clinical
decision-making in polytrauma situations. New developments in low-dose CT procedures are intended to lessen radiation
exposure, addressing safety issues for pregnant patients and other susceptible groups. Furthermore, by helping with the
automatic identification of injuries and prioritising critical cases, the combination of artificial intelligence (Al) and CT imaging
has demonstrated potential in improving diagnostic precision. Despite all of its benefits, CT's biggest drawback is still radiation
exposure, which can be reduced with new technology. The possible future prospects of CT imaging are also covered in this
paper, including ongoing efforts to lower radiation doses and Al-assisted diagnosis. All things considered, CT remains an
essential tool in trauma care, and new technologies have the potential to substantially enhance its capabilities and safety

profile.
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INTRODUCTION

Trauma is one of the leading causes of disease and death
worldwide, with millions of occurrences annually. Accurate
and timely traumatic injury evaluation is necessary to guide
treatment decisions and improve patient outcomes. Medical
imaging is crucial for the timely identification and treatment
of trauma patients. Among the several imaging modalities
available, Computed Tomography (CT) has become the gold
standard for trauma evaluation due to its ability to produce
high-resolution pictures quickly.'As they provide rapid
imaging results, precise anatomical details, and the capacity
to evaluate many areas in a single scan, CT scans are very
beneficial in emergency trauma care . Despite its advantages,
CT imaging has certain disadvantages, particularly for young
patients and pregnant patients who may be at risk for
radiation exposure.”” In order to allay these worries,
alternative imaging techniques as MRI and ultrasound are
being investigated.” However, due to its unparalleled speed,
accessibility, and diagnostic accuracy, CT continues to be the
modality of choice for trauma care, particularly in situations
where quick judgements are required.”

The use of CT in trauma care has significantly increased due
to recent technological breakthroughs including multi-
detector CT (MDCT) and the integration of artificial

intelligence (AI).18The speed and accuracy of trauma

diagnosis are currently being increased by the development
of Al-driven systems that help detect injuries rapidly and
minimise human error.’ Examining the benefits of CT
imaging in trauma care, its use for different kinds of trauma,
and emerging technologies that could improve its capabilities
are the goals of this study. This review seeks to:

Examine the advantages of CT in trauma care by examining
how its speed and diagnostic potential affect judgement,
especially in cases requiring prompt action. ‘Evaluation of
CT's Diagnostic Precision: Analysing CT's capacity to
identify injuries from a range of trauma types, such as
orthopaedic, thoracic, head, and abdominal trauma."
Examine Technological Developments: Examining how Al
and low-radiation CT might be combined to boost diagnostic
accuracy, reduce radiation exposure, and improve trauma
diagnosis.’In order to assess the advantages of CT in trauma
care, a systematic review was carried out by choosing
pertinent papers published between 2010 and 2023 from
scholarly databases like IEEE Xplore, PubMed, and Scopus.
The terms "Al in trauma care,” "CT diagnostic accuracy,"
“trauma care,” "trauma imaging," and "CT imaging" were
used.’

KEY FINDINGS

The following are the major benefits of CT imaging in trauma

care, asidentified from the reviewed literature:
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High Trauma Detection Sensitivity:
A variety of traumatic injuries, such as skull fractures, brain
haemorrhages, rib fractures, abdominal injuries, and pelvic
fractures, can be detected with great sensitivity using CT
scans. According to Gordic et al., CT scans are very good at
diagnosingillnesses that could be fatal.’
Quickness and Effectiveness:

The rapidity of CT is one of its main benefits in trauma care.
Quick access to detailed photos is essential in emergency
scenarios where prompt decision-making is required to stop
additional damage."
A thorough assessment of several regions:

When several body parts need to be evaluated in a single scan
due to polytrauma, CT is the best option. By reducing the
possibility of missing diagnoses, this all-encompassing
strategy helps physicians identify all pertinent ailments.”
Al-Powered Improved Diagnosis:
Even in cases of complex trauma, Al algorithms combined
with CT scans can quickly analyse images to identify
injuries.” According to Brossard et al., AT has shown promise
in lowering diagnostic errors and speeding up the detection
of crucial conditions.’
CT with Low Radiation :

Developments in low-radiation CT technology have made it
possible to lower patient radiation exposure without
sacrificing diagnostic quality. Due to their increased
radiation sensitivity, paediatric and pregnant patients should
pay special attention to this.
DISCUSSION
Because CT imaging offers precise, quick, and thorough
evaluations that are crucial in emergency situations, it has
drastically changed trauma care. It is the top choice for
trauma evaluations because of its speedy identification of
injuries such skeletal fractures, brain haemorrhages, and
abdominal trauma.” Furthermore, CT is particularly useful in
cases of polytrauma because it allows for the simultaneous
assessment of several body parts.’
CT imaging's limitations

Although CT is frequently used in trauma care, its main
drawback is radiation exposure, particularly for sensitive
groups including children and pregnant people.” Long-term
ionising radiation exposure raises the risk of cancer and other

illnesses. Therefore, it is crucial to create low-dose CT

protocols and use sophisticated reconstruction techniques in
order to reduce radiation exposure.’

New Technologies: Low-Radiation CT and AI Promising
outcomes in improving diagnostic capacities have been
observed when Al is integrated with CT scans. In complex
trauma settings, Al can help identify minor injuries and
prioritise the most important patients.’

Additionally, for sensitive populations, low-radiation CT
provides a safer substitute that helps to minimise radiation
exposure while maintaining diagnostic integrity.
CONCLUSION

CT imaging ability to provide quick, precise, and thorough
evaluations that are essential for making prompt decisions in
emergency situations, CT imaging is still a critical tool in
trauma care. For trauma patients, its capacity to identify a
variety of injuries—from head trauma to abdominal and
pelvicinjuries—has been shown to be alife-saving benefit.”
The value of CT has been further enhanced by the
development of artificial intelligence (AI), which has
improved diagnostic accuracy by lowering human error and
speeding up injury diagnosis, especially in complex trauma
cases."The speed and accuracy of trauma assessments could
be greatly improved with Al-assisted CT imaging, allowing
medical personnel to take immediate action to stop
additional damage.’Despite the obvious benefits of CT
imaging, radiation exposure concerns, particularly for
susceptible groups like children and expectant mothers,
continue to be a major obstacle.”Low-radiation CT
technology, on the other hand, has significantly reduced this
risk and provided a safer substitute without sacrificing the
diagnostic quality that is crucial for trauma care.These
developments guarantee that CT will remain a fundamental
component of trauma assessment while also making it a
feasible choice for at-risk populations.The use of CT in
trauma care will change along with technology. Further
advancements in low-radiation CT and the ongoing
incorporation of AThold promise for improving the accuracy
and accessibility of trauma diagnosis. Finally, by facilitating
quicker and more accurate decision-making, reducing
human error, and increasing the general effectiveness of
trauma therapy, these advances may improve patient

14
outcomes.
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FUTURE CHALLENGES

Despite the great developments in CT imaging technology,
some difficulties remain that impact its full potential in
trauma care. One of the most promising advancements is the
combination of AI and CT imaging, although there are
several obstacles to overcome. Large, high-quality datasets
are necessary for Al systems to function at their best during
training, and these datasets must include a diverse range of
trauma cases in order for the system to generalise
successfully.” Al systems have trouble being accurate in more
complicated trauma scenarios, and they might still need
human assistance to make important decisions. Ongoing
validation research and training method improvement will
be required as AI algorithms develop further in order to
increase their dependability and suitability for a variety of
clinical situations.’Furthermore, there are major obstacles
preventing Al from being widely used, even though it hasalot
of promise to speed up trauma evaluations and lower
diagnostic errors. Significant effort, money, and training are
needed to integrate Al into clinical practice and guarantee
that medical personnel are properly trained to operate these
tools. The cost of deploying AlI-driven solutions may be
prohibitive in many contexts, particularly those with limited
resources, and infrastructure issues may prevent their
uptake.” Furthermore, physicians need to be trained to trust
Al systems' recommendations in addition to operating them,
which calls for a change in trauma care workflow and
thinking.

The ongoing problem of radiation exposure is another crucial
issue. Even while low-radiation CT technology has advanced
significantly, it is still challenging to guarantee that these
developments are utilised uniformly in various clinical
contexts. Standardised low-dose regimens still need to be
widely adopted, particularly in trauma centres with high
patient volumes.”” Furthermore, in order to develop
regulations that strike a balance between radiation safety and
diagnostic benefits, regulatory agencies will need to keep up
with the quick speed of technical improvements. Particularly
for sensitive groups, research into alternative imaging
modalities that give less or no radiation, like MRI or
ultrasound, must continue. However, because of its quickness
and diagnostic ability, CT is still probably the first option for

many trauma situations, which makes safety optimisation

even more important.’ Finally, a major obstacle still facing
trauma care is the scalability of AT and low-radiation CT. It is
crucial to make sure that these technologies can be efficiently
scaled and adapted to different settings, particularly in areas
with limited access to sophisticated healthcare infrastructure,
as the number of trauma patients worldwide rises. To
guarantee that advancements in CT imaging benefit all
patients, irrespective of location or resource availability, it is
imperative to address issues with accessibility, affordability,
and training ." In nutshell even though CT imaging has
transformed the speed, precision, and thoroughness of
trauma assessments, resolving these issues is essential to
realising the full promise of this technology. By overcoming
these obstacles, CT imaging will continue to be a vital and
developing tool in trauma care as technology develops,
ultimately leading to better patient outcomes and survival
ratesacross the globe.
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