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Forensic Medical Evaluation of Trauma Cases with Whole-Body

Computed Tomography Examination
Tiim Viicut Bilgisayarli Tomografi Tetkiki Yapilan Travma Olgularinin Adli Tibbi
Degerlendirilmesi

Ufuk Akin'

! Bandirma Onyedi Eyliil University, Faculty of Medicine, Department of Forensic Medicine, Balikesir, Tiirkiye

Amag: Modern acil travma bakiminda radyolojik goriintiileme, taniya gotiiren yolda oldukga 6nemli bir basamaktir. Son yillarda basta tiim viicut bilgisayarli tomografi
(Pan-CT) olmak iizere medikal goriintiileme yontemlerinin kullanimi oldukg¢a artmistir. Caligmamizda travma sonrast Pan-CT cekilen olgularda, sonuglarin ne
kadarinda negatif sonug (herhangi bir travma bulgusu olmamasi), ne kadarinda teshisi, bunun yaninda adli rapor ve adli siireci etkileyecek bulgular elde edildiginin
saptanmasi, literatiir verileri ile karsilagtirilmas: amaglanmustir.

Yontem: Calismada 01/01/2023-31/12/2023 tarihleri arasinda Bandirma Egitim ve Arastirma HastanesiAdli Tip Poliklinigi’ne adli rapor diizenlenmesi amaciyla
basvurmus ve posttravmatik acil servis stirecinde Pan-CT tetkiki yapilan olgular retrospektif olarak incelenmistir.

Bulgular: Calismaya dahil edilen 261 olgunun %74,3’i (n=194) erkek, %25,7’si (n=67) kadind1. Olgularin yas ortalamasi 37 (+17,54) olarak tespit edildi. Olay tiiriine
baktigimizda motosiklet kazasi (n=84, %32,2) nin ilk sirada oldugu tespit edildi. Pan-CT c¢ekilen olgularin sonuglari incelendiginde, olgularin %63,2’sinde (n=165)
negatif BT sonucu (normal bulgular), %5,0’inde (n=13) sadece travmatik yumusak doku bulgulari saptandi.

Sonug: Acil servislerde travma hastalarina ¢ekilen Pan-CT’lerin belirlenmis endikasyonlarla ve klinik karar verme kilavuzlari esliginde istenmesi gereksiz goriintiileme
tetkiklerinin 6niine gegecektir. Bununla birlikte hekimlerin endikasyon gerekgelerini irdelemeleri, klinik verileri degerlendirerek uygun algoritmalari uygulamalari i¢in
uygun ¢alisma ve saha sartlarina sahip olmalar1 gerekmektedir. Bu sartlarin saglanmasiyla elde edilecek tibbi bulgular ve diizenlenecek tibbi belgeler, sonraki siirete
yapilacak adli tibbi degerlendirmeler i¢in de ¢ok daha etkin olacak, adli siirece olumlu katki saglayacaktir.

Anahtar Kelimeler: Travma, Ttiim viicut bilgisayarli tomografi, Adli radyoloji, Adli tip, Pan-BT

Objective: Radiological imaging plays a crucial role in diagnosing trauma in modern emergency care. The use of medical imaging techniques, particularly whole-body
computed tomography (Pan-CT), has increased significantly in recent years. This study aimed to determine the number of negative Pan-CT results (absence of trauma-
related findings) and findings that could influence forensic reports and legal proceedings in trauma cases. The results were also compared with existing literature.

Methods: This retrospective study analyzed cases referred to Bandirma Training and Research Hospital Forensic Medicine Polyclinic for forensic medical assessment
between January 1, 2023, and December 31, 2023, who underwent Pan-CT as part of their posttraumatic emergency care.

Results: The study included 261 cases, of whom 74.3% (n = 194) were male and 25.7% (n = 67) were female. The mean age was 37 years (+17.54). Motorcycle
accidents were the most common cause of trauma (n = 84, 32.2%). Pan-CT findings showed that 63.2% (n = 165) of cases had negative results (normal findings), while
5.0% (n = 13) exhibited only traumatic soft tissue injuries.

Conclusion: Performing Pan-CT in trauma patients based on established indications and clinical decision-making guidelines can help avoid unnecessary imaging.
Physicians should have appropriate conditions to assess indications thoroughly and implement proper evaluation algorithms based on clinical data. Adhering to
these principles will enhance the accuracy of medical findings and improve the quality of medical documentation, ultimately strengthening forensic assessments and
contributing positively to legal proceedings.
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INTRODUCTION

Trauma, including injuries and violence, causes
4.4 million deaths globally each year, accounting for
nearly 8% of all fatalities. It is also responsible for
approximately 10% of all years lived with disability
and imposes a significant economic burden on nations,
costing billions of US dollars annually in healthcare
expenses, loss of productivity, and law enforcement
costs (1).

Rapid diagnosis and treatment of injuries are
essential in modern trauma care. Radiological imaging
plays a crucial role in achieving an accurate diagnosis
(2). The use of medical imaging techniques, particularly
computed tomography (CT), has significantly increased
in recent years (2-7). Beyond its role in early diagnosis
and treatment, imaging findings obtained are also
critical in forensic medicine. Various factors, such as
identifying internal organ injuries or internal bleeding,
assessing wound depth and trajectory in penetrating
injuries, and evaluating bone fractures and their
characteristics, are key parameters in forensic medical

assessments (8,9).

Despite arguments in favor of selective CT, some
studies support whole-body CT (Pan-CT) as a crucial
method for reducing mortality (10-12). The Pan-
CT approach is characterized by a Pan-CT protocol
aimed at minimizing missed injuries and lowering
the mortality rate. In a Pan-CT examination, the head,
neck, thorax, abdomen, and pelvis are scanned in a
single sequence. This includes cervical and cranial
CT (without contrast), as well as thoracic, abdominal,
and pelvic CT (with intravenous contrast), with oral
contrast used when necessary, depending on the case
(13,14). Although Pan-CT offers benefits such as
reducing missed injuries, significantly shortening

hospital stays in emergency settings, and lowering

mortality rates, it also has several drawbacks. These
include high radiation exposure, increased overall
cost, expensive equipment and maintenance, the risk
of contrast-induced nephropathy, limited impact on
clinical outcomes, unnecessary additional tests, anxiety
from incidental findings, and a lack of consensus on
definitive indications (5-7,15-17).

The necessity, effectiveness, and risks of CT
examinations havebeen widely investigated (5-7,18-22).
This study aimed to determine the number of negative
results (absence of trauma findings) and findings that
could influence forensic reports and legal proceedings
in posttraumatic Pan-CT cases, comparing the results
with existing literature. Additionally, the study sought
to examine non-standard factors prompting physicians
to request Pan-CT as a medical intervention within the
framework of medical law and to propose potential

solutions.

MATERIALS AND METHODS

This retrospective study analyzed trauma cases
referred to Bandirma Training and Research Hospital
Forensic Medicine Polyclinic for judicial reports
between January 1, 2023, and December 31, 2023.
The study included cases that underwent Pan-CT
during posttraumatic emergency care process. Data
such as age, sex, type and timing of the incident,
judicial report findings, injury location identified in the
physical examination, examination findings, and CT
report results were obtained from forensic reports and

evaluated.

The study included cases referred not only to the
Emergency Service but also to the Forensic Medicine
Polyclinic to obtain more detailed and verified data.
This approach ensured that the study did not solely rely

on medical documents issued in the Emergency Service
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but also incorporated forensic medicine records.
In the Forensic Medicine Polyclinic, anamnesis
and posttraumatic medical complaints are recorded
more comprehensively compared to the Emergency
Service setting. Additionally, external general body
examinations are conducted under optimal conditions,
allowing for amore thorough assessmentand completion
of medical documentation. Findings that may have been
overlooked, marked as suspicious, clarified, and, when

necessary, radiological reports are revised accordingly.

The collected data were analyzed using the Statistical
Package for the Social Sciences (SPSS) 30.0 software.
Categorical variables were presented as frequency
(n) and percentage (%), while numerical variables
were reported with mean, standard deviation, median,

minimum, and maximum values.

RESULTS

Among the 2,183 cases referred to Bandirma
Training and Research Hospital Forensic Medicine
Polyclinic for forensic reports between January 1, 2023,
and December 31, 2023, who had undergone Pan-CT in
the Emergency Service during the posttraumatic period,
261 cases were included in the study. Of these, 74.3%
(n = 194) were male, and 25.7% (n = 67) were female.
The mean age was 37 years (£17.54). When classified
by age groups, the most common were the third decade
(n=69, 26.4%)), followed by the fourth decade (n =42,
16.1%) and the fifth decade (n =41, 15.7%) (Table 1).

Traumatic incidents requiring Pan-CT were most
frequent in October (n =34, 13.0%) and November (n =
34, 13.0%), with the highest occurrence between 18:00
and 23:59 (n = 102, 39.1%). The most common causes
of trauma were motorcycle accidents (n = 84, 32.2%),
in-vehicle traffic accidents (n = 77, 29.5%) and battery
(n=42, 16.1%) (Table 1).

Table 1. Demographic data of the cases and
characteristics of the traumatic incidents

Male 194 (74.3 %)
Sex Female 67 (25.7 %)
Total 261 (100 %)
Age 2-82 fne:)t)(min' 36.70 (£17.54) (Avg+£SD)
1 9(3.4%)
2 33 (12.6 %)
3 69 (26.4 %)
4 42 (16.1 %)
Age Groups 5 41 (15.7 %)
(Decade) 6 36 (13.8 %)
7 19 (7.3 %)
8 11 (4.2 %)
9 1 (0.4 %)
Total 261 (100%)
1 14 (5.4 %)
2 11 (4.2 %)
3 21 (8.0 %)
4 15 (5.7 %)
5 30 (11.5 %)
6 19 (7.3 %)
Trauma Month 7 24 (9.2 %)
8 23 (8.8 %)
9 16 (6.1 %)
10 34 (13.0 %)
11 34 (13.0 %)
12 20 (7.7 %)
Total 261 (100 %)
06:00-11:59 42 (16.1 %)
12:00-17:59 81 (31.0 %)
Trauma Hour 18:00-23:59 102 (39.1 %)
00:00-05:59 36 (13.8 %)
Total 261 (100 %)
Battery 42 (16.1 %)
Ve moun
TraIirilicV thlccilgent 77295 %)
Non-Vehicle

27 (10.3 %)

Trauma Cause Traffic Accident

Firearm Injury 2 (0.8 %)
Sharp.ObJect 4(15 %)
Injury
Falling from o
Height 25 (9.6 %)
Total 261 (100 %)
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Based on Pan-CT findings, 63.2% (n = 165) of
the cases had negative CT results (normal findings),
while 5.0% (n = 13) showed only traumatic soft tissue
findings. Additionally, 19.2% (n = 50) had traumatic
osseous findings (e.g., fractures, dislocations), 5.7% (n
= 15) exhibited internal organ injuries and/or internal
bleeding, and 6.9% (n = 18) presented both traumatic
osseous findings and internal organ injury and/or

internal bleeding (Figure 1).

165
(63.2%)

50
(19.2 %)

13 15 180
(5.0 %) (5.7%) (6:9%)

Normal Findings ~ Traumatic Soft Traumatic Osseous Internal Organ Traumatic Osseous

Tissue Findings Findings Injury and/or  Findings and also
Internal Bleeding  Internal Organ
Findings Injury and/or
Internal Bleeding
Findings

Figure 1. Distribution of Whole-Body Computed Tomography results

The most common trauma site was general body
trauma involving two or more regions (n = 146, 55.9%),
followed by trauma to the extremities (n = 47, 18.0%)
and the head-neck region (n = 46, 17.6%). Regarding
214) of

cases had simple lesions such as ecchymosis, abrasion,

physical examination findings, 82.0% (n =

soft tissue swelling, or lacerations, all treatable with
simple medical intervention. Additionally, 16.5% (n =
43) reported only subjective complaints, such as pain,
without corresponding physical examination findings.
Meanwhile, 1.5% (n = 4) exhibited critical findings,

including altered consciousness, impaired vital signs,

or hemodynamic instability (Table 2).

From a forensic medical perspective, 57.9% (n =
151) of the cases had mild injuries that could be treated
with simple medical intervention, while 14.9% (n = 39)

had injuries classified as life-threatening (Table 2).

Table 2. Characteristics of traumatic findings

General Body 146 (55.9 %)
Head-Neck 46 (17.6 %)
X Thorax 15 (5.7 %)
Body Region
Abdomen 7 (2.7 %)
Extremity 47 (18.0 %)
Total 261 (100 %)
Only the Medical Complaints 43 (16.5 %)
Examination Simple Lesions 214 (82.0 %)
Findigs Critical Findings 4 (1.5 %)
Total 261 (100 %)
Simple Is Present 151 (57.9 %)
Medical Is not Present 110 (42.1 %)
Intervention Total 261 (100 OA))
Is Present 39 (14.9 %)
Life Is not Present 222 (42.1 %)
Threatening -0

Total 261 (100 %)

Among cases with normal Pan-CT findings,
motorcycle accidents were the most common cause (n
=57,34.6%). All cases with normal Pan-CT results (n =
165, 100%) had either no physical examination findings
and only reported medical complaints or presented with
only simple lesions. Conversely, internal organ injury
and/or internal bleeding were identified in one case
with only a medical complaint, in 13 cases with only
simple lesions, and in 15 cases with both traumatic

osseous findings and simple lesions (Table 3).
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Table 3. Comparison of Whole-Body Computed Tomography results with trauma cause and examination findings

CT Result
Trauma Cause / Normal Traumatic Traumatic Internal Organ Injury  Traumatic Osseous Findings and
Findines Soft Tissue Osseous and/or Internal also Internal Organ Injury and/or Total
Examination & Findings Findings Bleeding Findings Internal Bleeding Findings
Findigs
26 1 9 5 1 42
Battery
. 0 . 0 . (V] . 0 . 0 . 0
(15.6 %) (7.7 %) (18.0 %) (30.0 %) (5.6 %) (16.1 %)
) 57 3 14 3 7 84
Motorcycle Accident
(34.6 %) (23.1 %) (28.0 %) (18.0 %) (38.8 %) (32.2 %)
48 2 18 5 4 77
In-Vehicle Accident
(29.2 %) (15.4 %) (36.0 %) (30.0 %) (22.2 %) (29.5 %)
Non-Vehicle 15 4 5 0 3 27
Accident 9.1 %) (30.7 %) (10.0 %) (0.0 %) (16.7 %) (10.3 %)
1 1 0 0 0 2
Firearm Injury
. 0 . 0 . 0 . 0 . 0 . 0
(0.6 %) (7.7 %) (0.0 %) (0.0 %) (0.0 %) (0.8 %)
2 0 0 2 0 4
Sharp Object Injury
. 0 . 0 . 0 . 0 . 0 . 0
(1.2 %) (0.0 %) (0.0 %) (12.0 %) (0.0 %) (1.5 %)
. . 16 2 4 0 3 25
Falling from Height
. 0 . 0 . 0 . 0 . 0 B 0
(9.7 %) (15.4 %) (8.0 %) (0.0 %) (16.7 %) (9.6 %)
165 13 50 15 18 261
Total
(100 %) (100 %) (100 %) (100 %) (100 %) (100 %)
Only Medical 35 2 5 1 0 43
Complaints (21.2 %) (15.4 %) (10.0 %) (6.7 %) (0.0 %) (16.5 %)
Simple Lesions 130 11 45 13 15 214
(78.8 %) (84.6 %) (90.0 %) (86.6 %) (83.3 %) (82.0 %)
Critical Findings 0 0 0 1 3 4
(0.0 %) (0.0 %) (0.0 %) (6.7 %) (16.7 %) (1.5 %)
165 13 50 15 18 261
Total
(100 %) (100 %) (100 %) (100 %) (100 %) (100 %)
DISCUSSION

Consistent with previous studies, the number of male
cases was nearly three times higher than female cases
(5,14,23-25). Similarly, young adults were the most
affected age group, aligning with findings from other
studies (5, 23-25). The higher incidence of traumatic
injuries in young males is likely due to their greater
involvement in social and professional activities, as
well as their higher likelihood of being involved in

physical altercations.

A previous study identified 18:00-23:59 as the most

common time range for trauma cases undergoing Pan-

CT (23). In our study, most traumas cases requiring
Pan-CT occurred between these hours in October and
November. This time frame may be associated with
peak commuting hours after work, the onset of social
activities, and the conclusion of outpatient clinic
services. The increased number of cases in October
and November may be linked to the influx of newly
assigned medical practitioners, including recent
medical school graduates, who begin their professional
duties in emergency services following the Ministry of
Health’s large-scale assignments in September. Limited
experience, challenges in adaptation, and a defensive

approach among these newly appointed practitioners
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may contribute to an increased demand for Pan-CT

scans.

Studies have shown that posttraumatic Pan-CT is
most frequently requested for traffic accident cases
(5,14,23-25). Consistent with the literature, over 70%
of the cases in this study were involved in traffic
accidents, including both in-vehicle and motorcycle
accidents, with motorcycle accidents being the most
common. Consequently, general body trauma, affecting
two or more regions, was observed in more than
half of the cases based on injury localization. Traffic
accidents, particularly motorcycle crashes, often result
in high-energy general body trauma. The inadequate
use of protective gear in motorcycle accidents, as well
as the limited effectiveness of protective equipment
even when used, may lead practitioners to opt for a
comprehensive evaluation via Pan-CT. Additionally, it
is important to recognize that Pan-CT plays a crucial
role in assessing severe trauma cases in the emergency

department, particularly when patients are unconscious.

Numerous studies have examined the necessity,
effectiveness, and rate of negative results in CT scans
performed in emergency settings. One study found that
69% of cranial CT scans in trauma cases had normal
results (18). Similarly, in pediatric trauma cases,
98.5% of cranial CT scans showed no abnormalities
(5). Another study on infants hospitalized due to falls
reported that 83.3% of cranial CT scans revealed no
pathology (19). Research on spine and pelvis CT
scans following trauma found that 51.2% of cases had
negative results (21). Additionally, studies on Pan-CT
scans conducted in emergency settings reported normal
findings in 52.3% and 49.9% of cases, respectively (24,
25). To reduce unnecessary Pan-CT scans, protocols
have been developed to guide patient selection using
various assessment methods (26). Similarly, in our study,

two-thirds of the cases who underwent Pan-CT did not

have significant findings (63.2% had normal findings,
and 5.0% had only traumatic soft tissue findings). The
prevalence of Pan-CT use may be influenced by the
current defensive medical approach, which prioritizes
the principle of “first of all, don’t harm yourself.” This
indicates that Pan-CT is often requested without clear
indications to avoid missing a diagnosis or to efficiently
rule out potential prediagnoses. Factors contributing
to this practice include the challenging conditions in
emergency departments, patient volumes exceeding
capacity, and the pressure on healthcare providers to
prioritize patient discharge over extended monitoring.
In our study, the identification of life-threatening
injuries in cases with only medical complaints or minor
physical examination findings suggest that Pan-CT is
being used as a compensatory measure under these
difficult working conditions to ensure critical injuries
are not overlooked. A survey of emergency department
practitioners found that 19.7% frequently requested
unnecessary CT scans, while 65.2% did so occasionally.
Additionally, 77% ordered more CT scans for trauma
patients, with medical necessity (86.5%) and fear of
missing a diagnosis (79.2%) cited as the most common
reasons. Other contributing factors included concerns
about legal liability, the convenience of CT compared
to other diagnostic methods, limited follow-up time,
and insufficient time for thorough examinations (22).
In the context of medical law, imaging examinations
are considered medical interventions, and in cases of
unnecessary medical imaging, the concept of medical
intervention without medical indication comes to the
fore (27). From a public health perspective, although
CT plays a crucial role in medical diagnosis, its
potential risks, particularly the increased likelihood of
radiation-induced cancer, underscores the importance
of careful consideration when requesting these scans
(7). Tt has been noted that polytrauma patients in

particular are exposed to significant radiation doses in
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diagnostic imaging, resulting in a small but measurable
excess cancer risk, and that this small individual risk
may become a larger public health concern as more CT

scans are performed (28).

A precise and comprehensive definition of
posttraumatic pathologies is crucial for forensic
medical evaluation (8,9). However, unnecessary
imaging examinations can negatively impact the
judicial process. Challenges in forensic reporting
include distinguishing between acute and chronic or
traumatic and nontraumatic findings, discrepancies
between patient history and examination results, and
the need to clarify ambiguous findings. Access to
comparable imaging studies from medical records can
help address these issues, but in many cases, additional
examinations, reevaluation of reports, and specialist
consultations are still necessary. These challenges are
particularly significant for forensic medical centers
that operate outside hospital settings, such as Forensic
Medicine Branch Directorates. As a result, these

centers often face requests for report revisions or expert

consultations through judicial authorities, further
complicating the forensic evaluation process.
CONCLUSION
Unnecessary Pan-CT examinations in trauma

patients contribute to both medical and economic
established

and clinical decision guidelines can help prevent

challenges. Implementing indications
unwarranted imaging. Physicians must carefully assess
the necessity of these examinations, review available
clinical data, and ensure that appropriate conditions
are met for applying relevant diagnostic protocols.
Improving factors such as working conditions, the
time allocated for patient evaluation, patient volume,
consultation services, and follow-up procedures is

essential for optimal evaluation of trauma cases.

Meeting these conditions will enhance the accuracy
and relevance of medical findings and documentation,
ultimately strengthening forensic medical evaluations

and positively impacting the judicial process.
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