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Abstract

Objective: The aim of this study is to analyze the reasons for emergency department visits and the rates of pathological conditions in the imaging
results of patients who underwent diagnostic computed tomography scans in the emergency department. Materials and Methods: This study was
conducted retrospectively. Patients' reasons for presenting to the emergency department and computed tomography imaging results were evaluated.
Data were compared between traumatic and non-traumatic patient groups and between patient groups with and without acute pathology on imaging.
Results: Data from 2627 patients were evaluated in the study. 52% percent of the patients were male. The mean age was 46.92+24.58. 59.5% of
patients presented with non-traumatic causes. The most common complaint among non-traumatic patients was abdominal pain (21.1%), while the
most common complaint among traumatic patients was falling (28.2%). Brain computed tomography scans were the most frequently

performed(44.8%). No acute pathological findings were observed in 87.4% of patients. Conclusion: Acute pathology was not seen in the vast
majority of computed tomography scans performed in the emergency department. It should be remembered that radiation doses are high in
computed tomography, and great care should be taken when requesting diagnostic imaging, and appropriate indications must be determined.
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Introduction

Emergency departments are areas where patient admission rates are
quite high and where various diseases are diagnosed and treated "I,
Medical history, physical examination, and imaging methods are
important in diagnosing patients. Determining the appropriate tests
and imaging will speed up the diagnostic process and reduce
unnecessary radiation exposure and testing costs 3!, Computed
tomography (CT) is an imaging method frequently used in the
diagnosis and treatment phase in emergency departments. The
demand for CT in emergency departments has increased due to its
proven usefulness in diagnosis and its increased accessibility *l. In
the United States (US), more than 85 million CT scans are requested
in emergency departments each year, and it is estimated that CT
demand, which was 18% in 2006, rose to 27% in 2019 “. Reasons
for this increase include the rising number of patients in emergency
departments, the decreasing number of physicians, physicians'
reliance on CT scans as a diagnostic tool, and consequently,
physicians' tendency to use CT scans more frequently *!. Computed
tomography imaging is a test with a high radiation dose. Therefore,
when CT imaging is requested from patients for diagnostic purposes,
this request should be based on valid diagnostic reasons and should
only be performed when indicated. This is because the most
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important factor in reducing radiation exposure is to avoid
requesting unnecessary tests and unnecessary repeat tests [5:61,

The aim of this study is to determine the appropriateness of
the examinations by evaluating the reasons for referral to the
emergency department and the pathological conditions observed in
the CT scans of patients who underwent diagnostic CT scans in the
emergency department.

Materials And Methods

Data Collection and Analysis

This study was conducted retrospectively in the emergency
department of a state hospital providing secondary healthcare
services. August was selected as the month with the highest number
of CT scans performed in the emergency department in 2024, and
CT scans performed between August 1, 2024, and August 31, 2024,
were evaluated. All patients who requested a CT scan from the
hospital's adult emergency department, including pediatric trauma
patients, were included in the evaluation. It was determined that
2818 CT scans were performed during the specified time period.
Data were collected via the hospital's electronic database. Data from
191 patients were excluded from the study due to insufficient data in
the database, and data from 2627 patients were evaluated.
Demographic data such as gender and age at the time of presentation
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were evaluated for the patients. The data from the CT scans were
classified separately as brain, cervical, thoracic, upper abdomen,
lower abdomen, and extremities. The patients' emergency
department presentation complaints and CT scan results were
evaluated. Patient data were evaluated in groups with and without
trauma and with and without acute pathology on CT. Computed
tomography results were performed with the evaluations of
radiology specialist doctors in the electronic database. As a result,
the reason for presentation, diagnosis, and the presence of acute
pathological findings on CT scan were compared. Comparative
analyses were performed with all the data obtained. Patients with
insufficient data were excluded from the study. Patients with
repeated CT scans in the emergency department were excluded from
the study.

Ethics Committee Approval

Approval was obtained from the Hacibektas Veli University Non-
Interventional Clinical Research Ethics Committee, decision
number 2025/01 dated 30/04/2025.

Statistical Analysis

The Statistical Package for Social Sciences for Windows 21.0 (SPSS
21.0) program was used to analyze the data. Descriptive statistics
(frequency, percentage distribution) were used for statistical
analysis, and the 'Chi-square test' was used to compare categorical
variables between two groups. For the comparison of independent
groups, the 'Student T test' and/or Mann Whitney U test were used
for analysis. The results are given as mean = SD, or frequency
(percentage), and p<0.05 was considered statistically significant at a
95% confidence interval.

Limitations of the Study

Due to the separate pediatric emergency department at the center
where the study was conducted, only trauma cases were evaluated in
the pediatric patient group.

Results

Data from 2627 patients were evaluated in the study. 52% percent of
the patients were male. The mean age was 46.92+24.58. The highest
number of patient admissions was in the 36-53 age group,
accounting for 22.4% (Table 1). The mean age of traumatic patients
was 34.34427.79, while that of non-traumatic patients was
55.48+20.41, showing a significant difference (p=0.000). When
looking at imaging times, it was seen that the highest number of
images were taken on Thursdays and the lowest on Sundays (Figure
1). When looking at the time intervals, the highest number of
imaging was between 20:00-21:59, while the lowest number of
imaging was between 06:00-07:59 (Figure 2). The CT scans
distributions according to time intervals are given in Table 2.

59.5% of patients presented with non-traumatic causes. The
most common complaints among non-traumatic patients were
abdominal pain (21.1%), shortness of breath (7.7%), and vomiting
(4.6%). In traumatic presentations, the most common causes were

Table 1: General Data

falls (28.2%), traffic accidents (7.2%), and assault (2.8%). A
comparison of data for traumatic and non-traumatic patients is
provided in Table 3. Trauma was more common in males (58.3%).
When looking at age groups, non-traumatic imaging was
significantly more common with increasing age (p=0.000). There
was no significant difference in trauma between imaging performed
on weekdays and weekends (p=0.553). In the non-traumatic patient
group, abdominal (86.1%) and thoracic (63.9%) CT scans were
performed more frequently, while in the traumatic group, brain CT
scans (61.6%) were performed significantly more frequently
(p=0.000) (Table 3).

Looking at the imaging areas in general, brain CT scan was
performed most frequently (44.8%). Most patients underwent
imaging in a single area (88.1%). Regarding the outcome of the
emergency department, 88.9% of patients were discharged, and 11%
were admitted to the hospital (Table 1).

Table 1 shows the data of patients with and without acute
pathology detected on CT. No acute pathological findings were
detected on CT in 87.4% of patients. According to the data, the mean
age was significantly higher in those with acute pathological
findings (p=0.000). When examined according to the patients'
presenting complaints, it was found that there were no significant
acute pathological findings (p=0.000). No significant pathology was
found in 95.9% of patients who underwent brain CT scan (p=0.000).
Furthermore, no significant acute pathology was observed in 76.2%
of patients who underwent chest CT (p=0.000). The ward admission
rate for patients with acute pathology detected in imaging was
50.8%, and the intensive care admission rate was 54.4%.

Table 4 shows the imaging performed according to the
patient's presenting complaint. Imaging of more than one region was
significantly most common in traffic accident-related presentations
(p=0.000). Accordingly, 18.9% of patients presenting with traffic
accidents underwent imaging of one region, 20.5% underwent
imaging of two regions, 28.4% underwent imaging of three regions,
10.5% underwent imaging of four regions, 20% underwent imaging
of five regions, 1.1% underwent imaging of six regions, and 0.5%
underwent imaging of seven different regions simultaneously.

Table 5 presents the analysis of CT scans results and the
results according to gender and age groups. According to the data,
there were no acute pathological findings in 93% of brain images,
96.7% of vertebral images, 72.2% of thoracic images, 84.5% of
abdominal images, 98.2% of pelvic images, 94.2% of maxillofacial
images, and 75.3% of extremity images. Significant differences
were observed in thoracic and abdominal imaging according to
gender (p=0.000). Significant differences were observed in the
brain, vertebrae, thorax and abdomen according to age groups
(p=0.000). Intracranial hemorrhage in the brain was most common
in the 0-17 age group (34.8%) and the 72-89 age group (34.8%).
Vertebral fracture was most common in the 72-89 age group
(55.6%). Pathological findings related to the thorax were
significantly more common in the 72-89 age group (p=0.000). Acute
pathological findings related to the abdomen were significantly more
common in the 36-53 age group (p=0.000).

Data General Data® No Acute Pathology® Acute Pathology Present” p value”
n/ % Average n/ % Average n/ % Average

Gender

Male 1366 (52) 1177 (86.2) 189 (11.2) .045

Female 1261 (48) 1120 (88.8) 141 (13.8)

Age (Average) 46.92+24.58 45.324+24.44 58.06+22.65 .000

Age Ranges
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0-17 340 (12.9) 325 (95.6) 1544) .000
18-35 585 (22.3) 538 (92) 47 (8)

36-53 589 (22.4) 523 (88.8) 66 (11.2)

54-71 584 (22.2) 497 (85.1) 87 (14.9)

72-89 483 (18.4) 378 (78.3) 105 (21.7)

90-107 46 (1.8) 36 (78.3) 10 (21.7)

Application Complaint

Falls 742 (28.2) 679 (91.5) 63 (8.5) .000
Abdominal pain 553 (21.1) 469 (84.8) 84 (15.2)

Dyspnea 203 (7.7) 126 (62.1) 77 (37.9)

Traffic accident 190 (7.2) 178 (93.7) 12 (6.3)

Vomiting 120 (4.6) 103 (85.8) 17 (14.2)

Chest pain 86 (3.3) 74 (86) 12 (14)

Headache 85(3.2) 85 (100) 0(0)

Muscle and joint pain 81(3.1) 72 (88.9) 9 (11.1)

Respiratory tract infection 81(3.1) 70 (86.4) 11 (13.6)

Assault 73 (2.8) 71(97.3) 2.7

Syncope and fainting 72 (2.7) 71 (98.6) 1(1.4)

Hypertension 58(2.2) 57 (98.3) 1(1.7)

Dizziness 47 (1.8) 46 (97.9) 1(2.1)

Altered consciousness 41 (1.6) 31 (75.6) 10 (24.4)

Diarrhea 37(1.4) 35 (94.6) 2(54)

Hemiparesis 34 (1.3) 30 (88.2) 4(11.8)

Fever 27 (1) 16 (59.3) 11 (40.7)

Bicycle accident 25 (1) 22 (88) 3(12)

Work accident 13 (0.5) 11 (84.6) 2(15.4)

Constipation 11(0.4) 8(72.7) 3(27.3)

Motorcycle accident 10 (0.4) 9 (90) 1(10)

Injuries from piercing and cutting tools 9(0.3) 8(88.9) 1(11.1)

Cardiopulmonary arrest 7(0.3) 6(85.7) 1(14.3)

Suicide attempt 5(0.2) 5 (100) 0(0)

Speech disorder 4(0.2) 4 (100) 0

Anxiety disorder 3(0.1) 3 (100) 0(0)

Epilepsy 3(0.1) 3 (100) 0(0)

Visual impairment 3(0.1) 3 (100) 0(0)

Hemoptysis 2(0.1) 1 (50) 1 (50)

Gunshot wound 1 (0.05) 0(0) 1 (100)

Electrical shock 1 (0.05) 1 (100) 0(0)

Imaging Area

Brain 1182 (44.9) 1134 (95.9) 48 (4.1) .000
Vertebra 247 (9.4) 225 (91.1) 22 (8.9) .070
Thorax 764 (29.1) 582 (76.2) 182 (23.8) .000
Abdomen 803 (30.6) 682 (84.9) 121 (15.1) .013
Pelvis 56 (2.1) 49 (87.5) 7 (12.5) .100
Maxillofacial 52(2) 49 (94.2) 3(5.8) 201
Extremity 93 (3.5) 70 (75.3) 23 (24.7) .002
Number of Imaging Areas®

1 2314 (88.1) 2028 (87.6) 286 (12.4) 746
2 178 (6.8) 148 (83.1) 30 (16.9)

3 65 (2.5) 62 (95.4) 3(4.6)

4 22 (0.8) 18 (81.8) 4(18.2)

5 45(1.7) 38 (84.4) 7 (15.6)

6 2(0.1) 2 (100) 0(0)

7 1 (0.05) 1 (100) 0(0)

Emergency department discharge status

Discharged 2336 (88.9) 2155 (92.3) 181 (7.7) .000
Service admission 248 (9.4) 122 (49.2) 126 (50.8)

Intensive care admissions 42 (1.6) 20 (47.6) 22 (54.4)

Transfer to another center 1 (0.05) 0(0) 100 (1)

Total 2627 (100) 2297 (87.4) 330 (12.6)
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aPercentage ratios for general data are provided within their own groups, and those with and without acute pathology are provided within their

own groups.

®Descriptive statistics (frequency, percentage distribution) were used for statistical analysis, and the 'Chi-square test' was used to compare
categorical variables between two groups. The 'Student T-test' and/or Mann Whitney U test were used to analyze comparisons between independent
groups. Results are presented as mean + SD or frequency (percentage), and p < 0.05 was considered statistically significant at a 95% confidence

interval.

°The number of imaging areas was given as any one or more of brain, vertebra, thorax, abdomen, pelvis, maxillofacial, and extremity imaging at

the same time.
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Figure 2: Distribution of the number of patients undergoing computed tomography imaging in the emergency department according to

the time of admission

Table 2: Number and percentage of patients according to computed tomography imaging hours

Time Range Brain (n/%) Spine (n/%) | Thorax (n/%) | Abdomen Pelvis Maxillofacial Extremity
(n/%) (n/%) (n/%) (n/%)
00.00-01.59 80 (38.5) 19 (9.1) 60 (28.8) 77 (37) 1(0.5) 3(14) 6(2.9)
02.00-03.59 31(32) 8(8.2) 30(30.9) 47 (48.5) 1(1) 2(1.2) 2(2.1)
04.00-05.59 13 (25.5) 2(3.9) 10 (19.6) 30 (58.8) 1(2) 2(3.9) 0(0)
06.00-07.59 23 (46.9) 3(6.1) 13 (26.5) 13 (26.5) 0(0) 0(0) 0(0)
08.00-09.59 65 (44.8) 10 (6.9) 44 (30.3) 43 (29.7) 3(2.1) 4(2.8) 2(1.4)
10.00-11.59 104 (42.4) 24 (9.8) 80 (32.7) 74 (30.2) 52) 2(0.8) 13 (5.3)
12.00-13.59 122 (41.8) 18 (6.2) 88 (30.1) 77 (26.4) 2 (0.7) 6(2.1) 10 (3.4)
14.00-15.59 145 (48) 47 (15.6) 101 (33.4) 92 (30.5) 13 (4.3) 6(2) 9(3)
16.00-17.59 128 (46.9) 22 (8.1) 70 (25.6) 85 (31.1) 8(2.9) 6(2.2) 12 (4.4)
18.00-19.59 144 (48.8) 33 (11.2) 94 (31.9) 76 (25.8) 72.4) 5.7 16 (54)
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20.00-21.59 180 (48.1) 35(9.4) 96 (25.7) 100 (26.7) 6(1.6) 9(2.4) 10 (2.7)
22.00-23.59 147 (49.7) 26 (8.8) 78 (26.4) 89 (30.1) 9(3) 7(2.4) 13 (44)
Statistical value (p)* | .003 .027 285 .000 .072 .844 .089

“Descriptive statistics (frequency, percentage distribution) were used for statistical analysis, and the 'Chi-square test' was used to compare
categorical variables between two groups. Results are presented as frequencies (percentages), and p < 0.05 was considered statistically significant
at a 95% confidence interval.

Table 3: Comparison of data for traumatic and non-traumatic patients

Data General Data® Traumatic® Non-Traumatic® p value”
n/ % Mean n/ % Average n/ % Average

Gender

Male 1366 (52) 621 (45.5) 745 (54.5) .000

Female 1261 (48) 443 (35.1) 818 (64.9)

Age (Average) 46.92+24.58 34.34427.79 55.48+20.41 .000

Age Ranges

0-17 340 (12.9) 333 (97.9) 7(2.1) .000

18-35 585(22.3) 271 (46.3) 314 (53.7)

36-53 589 (22.4) 186 (31.6) 403 (68.4)

54-71 584 (22.2) 168 (28.8) 416 (71.2)

72-89 483 (18.4) 91 (18.8) 392 (81.2)

90-107 46 (1.8) 15 (32.6) 31(67.4)

Application Time (days)

Weekdays 1899 (72.3) 756 (39.8) 1143 (61.2) 553

Weekend 728 (27.7) 308 (42.3) 420 (57.7)

Application Time (hours)

00.00-01.59 208 (7.9) 66 (31.7) 142 (68.3) .000

02.00-03.59 97 (3.7) 30 (30.9) 67 (69.1)

04.00-05.59 51(1.9) 7 (13.7) 44 (86.3)

06.00-07.59 49 (1.9) 12 (24.5) 37 (75.5)

08.00-09.59 145 (5.5) 54 (37.2) 91 (62.8)

10.00-11.59 245 (9.3) 101 (41.2) 144 (58.8)

12.00-13.59 292 (11.1) 108 (37) 184 (63)

14.00-15.59 302 (11.5) 127 (42.1) 175 (59.7)

16.00-17.59 273 (10.4) 110 (40.3) 163 (59.7)

18.00-19.59 295 (11.2) 137 (46.4) 158 (53.6)

20.00-21.59 374 (14.2) 177 (47.3) 197 (52.7)

22.00-23.59 296 (11.3) 135 (45.6) 161 (54.4)

Imaging Area

Brain 1182 (44.9) 728 (61.6) 454 (38.4) .000

Vertebra 247 (9.4) 237 (96) 10 (4) .000

Thorax 764 (29.1) 276 (36.1) 488 (63.9) .003

Abdomen 803 (30.6) 112 (13.9) 691 (86.1) .000

Pelvis 56 (2.1) 53 (94.6) 3(54) .000

Maxillofacial 52 (2) 52 (100) 0(0) .000

Extremity 93 (3.5) 83(89.2) 10 (10.8) .000

Imaging Findings

Acute pathology present 330 (12.6) 85 (25.8) (74.2) .000

No acute pathology 2297 (87.4) 979 (42.6) 1318 (57.4)

Areas without pathology

Brain 1100 (93) 694 (63.1) 406 (36.9) .000

Vertebra 238 (96.7) 228 (95.8) 10 (42) .000

Thorax 552(72.2) 252 (45.7) 300 (54.3) .000

Abdomen 679 (84.5) 107 (15.8) 572 (84.2) .000

Pelvis 55(98.2) 52 (94.5) 3(5.5)

Maxillofacial 49 (94.2) 49 (100) 0(0)

Extremity 67 (75.3) 60 (89.6) 7(10.4)

Emergency Result

Discharged 2336 (88.9) 1004 (43.6) 1332 (57) .000

Inpatient service 248 (9.4) 53 (21.4) 195 (78.6)

Intensive care admissions 42 (1.6) 6(14.3) 36 (85.7)
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Transfer to another center 1 (0.05) 1 (100) 0(0)
Total 2627 (100) 1064 (40.5) 1563 (59.5)
“Percentage ratios for general data are provided separately, and percentage ratios for traumatic and non-traumatic data are provided separately.

bDescriptive statistics (frequency, percentage distribution) were used for statistical analysis, and the 'Chi-square test’ was used to compare
categorical variables between two groups. The 'Student T-test' and/or Mann Whitney U test were used to analyze comparisons between independent
groups. Results are presented as mean = SD or frequency (percentage), and p < 0.05 was considered statistically significant at a 95% confidence

interval.

Table 4: Computed tomography imaging rates according to patient presentation complaints

Complaint Brain Vertebra Thorax Abdomen | Pelvis Maxillofacial | Extremity
(n/%)* n/%)* 0/%)* n/%)* (n/%)* n/%)? n/%)*
Fall 456 (61.5) | 60 (8.1) 134 (18.1) | 31 (4.2) 7(0.9) 28 (3.8) 72 (9.7)
Abdominal pain 4(0.7) 0(0) 34 (6.1) 543 (98.2) | 1(0.2) 0(0) 0(0)
Dyspnea 17 (8.4) 0(0) 194 (95.6) | 9 (4.4) 0(0) 0(0) 0(0)
Traffic accident 177 (93.2) | 155(81.6) | 121 (63.7) | 65(34.2) | 40(21.1) 4(2.1) 3(1.6)
Vomiting 48 (40) 1(0.8) 23 (19.2) 55 (45.8) 1(0.8) 0(0) 0(0)
Chest pain 7(8.1) 0(0) 82 (95.2) 8(9.3) 0(0) 0(0) 0(0)
Headache 85 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Muscle and joint pain 23 (28.4) 8(9.9) 30 (30.7) 13 (16) 0(0) 0(0) 10 (12.3)
Respiratory tract infection 8(9.9) 0 74 (91.4) 1(1.2) 0(0) 0(0) 0(0)
Assault 58 (79.5) 7 (9.6) 2(2.7) 4 (5.5) 0(0) 14 (19.2) 1(1.4)
Syncope and fainting 72 (100) 1(1.4) 1(1.4) 1(14) 0(0) 0(0) 0(0)
Hypertension 57 (98.3) 0(0) 1(1.7) 0(0) 0(0) 0(0) 0(0)
Dizziness 47 (100) 0 1(2.1) 0(0) 0(0) 0(0) 0(0)
Altered consciousness 26 (63.4) 0(0) 15 (36.6) 4(9.8) 0(0) 0(0) 0
Diarrhea 0(0) 0(0) 0(0) 36 (97.3) 1(2.7) 0(0) 0(0)
Hemiparesis 34 (100) 0(0) 2(5.9) 0(0) 0(0) 0(0) 0
Fire 2(7.4) 0(0) 22 (81.5) 8(29.6) 0(0) 0(0) 0(0)
Bicycle accident 18 (72) 4 (16) 6 (24) 1(4) 0(0) 1(4) 0(0)
Workplace accident 5(38.5) 1(7.7) 1(7.7) 0(0) 0(0) 4 (38.8) 3(23.1)
Constipation 0(0) 0(0) 1(9.1) 11 (100) 0(0) 0(0) 0(0)
Motorcycle accident 9 (90) 9 (90) 9 (90) 8 (80) 6 (60) 1(10) 1(10)
Puncture and cutting tool injury 4(444) 1(11.1) 3(33.3) 2 (22) 0(0) 0(0) 3(33.3)
Cardiopulmonary arrest 7 (100) 0 4(57.1) 2 (28.6) 0(0) 0(0) 0(0)
Suicide attempt 5(100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Speech disorder 4 (100) 0 0(0) 0(0) 0(0) 0(0) 0(0)
Anxiety disorder 2 (66.7) 0(0) 1(33.3) 0(0) 0(0) 0(0) 0(0)
Epilepsy 3 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Vision impairment 3 (100) 0(0) 1(33.3) 0(0) 0 0(0) 0(0)
Hemoptysis 0 (0) 0(0) 2 (100) 0(0) 0(0) 0(0) 0(0)
Firearm injury 0(0) 0 0(0) 1 (100) 0(0) 0(0) 0(0)
Electric shock 1 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Statistical Value (p)* .000 .000 .000 .000 .000 .000 .000

“Patient numbers and percentages are given according to the number of patients with the complaint in question. Descriptive statistics (frequency,

percentage distribution) were used for statistical analysis, and the chi-square test was used to compare categorical variables between the two

groups. Results are presented as frequencies (percentages), and p < 0.05 was considered statistically significant at a 95% confidence interval.

bBrain: 22 cells (35.5%) have an expected count less than 5. The minimum expected count is 45.

Vertebra: 27 cells (43.5%) have an expected count less than 5. The minimum expected count is (9.

Thorax: 22 cells (35.5%) have an expected count less than 5. The minimum expected count is 45.

Abdomen: 22 cells (35.5%) have an expected count less than 5. The minimum expected count is 29.

Pelvis: 37 cells (59.7%) have an expected count less than 5. The minimum expected count is (2.

Maxillofacial: 37 cells (59.7%) have an expected count less than 5. The minimum expected count is (2.

Extremity: 35 cells (56.5%) have an expected count less than 5. The minimum expected count is 04.

AMMS Journal. 2025; Vol. 04

1387



Annals of Medicine and Medical Sciences (AMMS)

Table 5: Analysis of computed tomography imaging results and comparison by gender and age groups

Data® Overall Gender (n/ %) p value® Age Ranges (n/ %) p-value®
Brain (n=1182) (n/ %)* Male Female 0-17 18-35 36-53 54-71 72-89 90-107

No pathological findings 1100 (93) 523 (47.5) 577 (52.5) 492 287 (26.1) 249 (22.6) 221 (20.1) 203 (18.5) 127 (11.5) 13(1.2) .000
Chronic findings present 55 (4.6) 24 (43.6) 31(56.4) 1(1.8) 1(1.8) 2(3.6) 13 (23.6) 33 (60) 5(9.1)

Skull fracture 4 (0.5) 1 (25) 3(75) 2 (50) 2 (50) 0(0) 0(0) 0(0) 0

Intracranial hemorrhage 23 (1.9) 8 (34.8) 15 (65.2) 8 (34.8) 3(13) 1(4.3) 3(13) 8 (34.8) 0(0)

Vertebra (n=247)

No pathological findings 238 (96.7) 102 (42.9) 136 (57.1) .066 46 (19.3) 83 (34.9) 47 (19.7) 46 (19.3) 15 (6.3) 1(04) .000
Vertebral fracture 9(3.3) 2(22.2) 7(77.8) 1 (11.1) 1 (11.1) 1 (11.1) 1(11.1) 5(55.6) 0(0)

Thorax (n=764)

No pathological findings 552 (72.2) 245 (44.4) 307 (55.6) .004 42 (7.6) 126 (22.8) 129 (23.4) 131 (23.7) 118 (21.4) 6(1.1) .000
Chronic findings present 62 (8.1) 33(53.2) 29 (46.8) 0(0) 1(1.6) 3(4.8) 16 (25.8) 37 (59.7) 5(8.1)
Pneumonia 75 (9.8) 21 (28) 54 (72) 0(0) 4(5.3) 8 (10.7) 27 (36) 33 (44) 44

Pleural effusion 71 (9.2) 39 (54.9) 32 (45.1) 0(0) 2(2.8) 9 (12.7) 19 (26.8) 35(49.3) 6 (8.5)

Rib fracture 18 (6.8) 10 (55.6) 8 (444 0(0) 1(5.6) 5(27.8) 7 (38.9) 5(27.8) 0
Hemothorax/pneumothorax 3(0.3) 2 (66.7) 1(33.3) 0(0) 2 (66.7) 0(0) 1(33.3) 0(0) 0(0)
Pneumomediastinum 1(0.1) 0(0) 1 (100) 0(0) 0(0) 1 (100) 0(0) 0(0) 0(0)

Abdomen (n=803)

No pathological findings 679 (84.5) 334 (49.2) 345 (50.8) .000 19 (2.8) 222 (32.7) 195 (28.7) 152 (22.4) 82 (12.1) 9(1.3) .000
Chronic findings present 27(3.3) 20 (74.1) 7(25.9) 0(0) 3 (LD 6(22.2) 8 (29.6) 9(33.3) 1 (3.7
Urolithiasis 29 (3.6) 5(17.2) 24 (82.8) 0(0) 7(24.1) 13 (44.8) 4(13.8) 5(17.2) 0(0)

Ileus 21(2.6) 12 (57.1) 9 (42.9) 0(0) 1(4.8) 5(23.8) 7(33.3) 7 (33.1) 1(4.8)

Acute cholecystitis 19 (2.3) 12 (63.2) 7 (36.8) 0(0) 3(15.8) 8 (42.1) 5(26.3) 3(15.8) 0(0)

Acute appendicitis 18 (2.3) 6(33.3) 12 (66.7) 0(0) 11 (61.1) 3(16.7) 4(22.2) 0(0) 0(0)
Diverticulitis 4(0.4) 3 (75) 1(25) 0(0) 0(0) 2 (50) 2 (50) 0(0) 0(0)

Over cyst rupture 3(0.3) 3 (100) 0 0(0) 0(0) 3 (100) 0(0) 0(0) 0

Strangulated hernia 3(0.3) 2 (66.7) 1(333) 0(0) 0(0) 1(333) 2 (66.7) 0(0) 0(0)
Stomach-intestinal perforation 2(0.2) 0(0) 2 (100) 0(0) 0(0) 1(50) 1(50) 0(0) 0(0)

Spleen rupture 1(0.1) 1 (100) 0(0) 0 0(0) 0(0) 1 (100) 0(0) 0(0)

Abscess 1(0.1) 1 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 1 (100) 0(0)

Pelvis (n=56)

No pathological findings 55(98.2) 25 (45.5) 30 (54.5) 447 7(12.7) 18 (32.7) 10 (18.2) 12 (21.8) 6(10.9) 2 (3.6) 519
Broken 1(1.8) 1 (100) 0(0) 0(0) 0(0) 0(0) 0(0) 1 (100) 0(0)
Macxillofacial (n=52)

No pathological findings 49 (94.2) 17 (34.7) 32 (65.3) .143 10 (20.4) 16 (32.7) 13 (26.5) 9(184) 0(0) 1(2) .092
Broken 3(5.8) 1(333) 2 (66.7) 0(0) 1(33.3) 0(0) 1(333) 1(333) 0(0)

Extremity (n=89)

No pathological findings 67 (75.3) 33 (49.3) 34 (50.7) 989 9(134) 10 (14.9) 24 (35.8) 16 (23.9) 7(104) 1 (L.5) 424
Chronic findings present 333 1(333) 2 (66.7) 0(0) 2 (66.7) 0(0) 1(333) 0(0) 0(0)

Broken 21 (23.6) 10 (47.6) 11(524) 3(14.3) 8 (38.1) 4 (19) 3(14.3) 3(14.3) 0(0)

Occlusion 2(2.2) 1 (50) 1 (50) 0(0) 0(0) 1 (50) 1 (50) 0(0) 0

“Results may include more than one pathological finding in a patient. Rates are calculated based on patients who underwent imaging.

bDescriptive statistics (frequency, percentage distribution) were used for statistical analysis, and the chi-square test was used to compare categorical variables between two groups. Results are presented as frequencies
ercentages), an .05 was considered statistically significant at a 95% confidence interval.

D tag dp <0.05 idered statistically signi tata 95% d interval
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Discussion

Imaging methods, especially CT scans, are frequently used
diagnostic tests in emergency departments. When used with the
correct indications, they can be the gold standard for obtaining
important  findings; however, when wused incorrectly or
inappropriately, they can have negative consequences in terms of
patient and cost effectiveness. The reasons for requesting imaging in
patients should be carefully evaluated, and imaging should be
performed with the correct indications, guided by clinical decision-
making guidelines "I,

During the period of our study, 25418 patients visited the
emergency department, and CT was performed in 2627 of them
(10.3%). Similarly, in another study, the rate of patients undergoing
CT in the emergency department was 16.4% "\, In another study,
Bellolio et al. reported that CT imaging was performed in 17.8% of
patients presenting to the emergency department ®!.

The number of patient visits to the emergency department
and the distribution of patient complaints may vary depending on the
day of the week. This situation may also affect the frequency of CT
scanuse in the emergency department. One study found that 66.8%
of CT scans in the emergency department were performed on
weekdays and 40.4% between 9:00 a.m. and 5:00 p.m. °!. In another
study, the highest rate of CT scans use in the emergency department
was 32.4% during weekday working hours, while the lowest rate was
during weekend night shifts (5.1%) """!. In this study, 72.2% of CT
scans in the emergency department were performed on weekdays
and 47.1% between 16:00 and 23:59.

The most frequent age range for CT scans in this study was
36-53 years old, with a rate of 22.4%. A similar study reported that
20% of CT scan requests in the emergency department were for the
0-10 age group "!!. In another study, the highest rate of CT scans was
30.8% in the 22-45 age group !, In this study, the fact that CT scans
performed in the pediatric emergency department were not included
in the study and only pediatric trauma cases were included in the
study may have affected the age group data.

The most common reason for imaging in the study was falls
(28.2%), while overall, CT scans were most frequently requested for
non-traumatic reasons (59.5%). In the study by Arslan et al., CT
scans were requested for 55.9% of patients in the emergency
department due to non-traumatic causes, 41.9% due to traumatic
causes, and 2.2% due to unknown etiology "'l The same study
indicated that traumatic causes were mostly falls (83.7%), while
non-traumatic causes were mostly neurological symptoms (53.6%)
M1 Similarly, another study found that the rate of patients
undergoing imaging due to trauma was42%, while the most common
reason for non-traumatic imaging was neurological diseases (46.7%)
[

According to the results of the study, the most common
imaging preference was brain CT scan (44.9%). Similarly, in another
study, the most frequently requested CT scans were cranial CT
(64.3%), abdominal-pelvic CT (25%), thoracic CT (12.6%),
vertebral CT (6.2%), and extremity CT (5%) . In a study
conducted by Yildiz et al. in Bursa in 2019, it was stated that among
1700 patients who visited the emergency department of a secondary
hospital and for whom a CT scan was requested for diagnostic
purposes, the most common reason for the request was trauma, and
cranial CT was the most frequently requested 'I.

Studies have indicated that the vast majority of patients
referred for CT scans in the emergency department do not have acute
pathology 151 A study by Yildiz et al. reported that acute
pathology was not detected in 98.5% of cranial imaging performed

due to trauma in childhood . In this study, acute pathology was
observed in 7% of patients who required cranial CT, 10.7% of
patients who required thoracic CT, and 7.9% of patients who
required abdominopelvic CT !, Furthermore, the study stated that
no pathology was observed in 98.5% of cranial imaging performed
due to trauma in childhood . In another study, Arslan et al.
observed that there was no acute pathology in 76.1% of patients who
required CT in the emergency department "'l In a study conducted
by Ozturk et al. in 2018, patients who presented to the emergency
department due to syncope and for whom MRI or CT scan was
requested were examined, and it was concluded that only 3.8% of
the patients had abnormal pathologies as a result of imaging '?!. The
same study concluded that methods to reduce the routine use of
cranial CT scans in patients presenting to the emergency department
with syncope should be investigated "*!. Similarly, Kapoor et al.
stated that CT scans were beneficial in 4% of patients presenting to
emergency departments with syncope complaints "I, Goyal et al.
stated that no pathology was observed on cranial CT scans in any of
the 117 patients who presented to the emergency department with
syncope 51, Swartzberg and Goldstein evaluated CT scan requests
in adult patients who presented to the emergency department over a
four-month period in 2018. This study reported that CT scans were
requested in 4.6% of patients presenting to the emergency
department, with most requests being for trauma patients /. The
same study found that cranial CT scans were requested most
frequently, with pathological findings in 53.8% of cases "°l. This
study also yielded results similar to those in the literature, with no
acute pathological findings in 87.6% of requests.

In a study, CT scans results were evaluated according to
gender and age groups, and the following results were obtained ',
When the results were examined according to gender, it was stated
that 70% of men and 75% of women did not have an urgent
pathology in thoracic CT scan, while 68.6% of men and 63.9% of
women did not have an urgent pathology in abdominopelvic CT scan
1 All cases in the 0-12 age group included in the study were
evaluated in the emergency department due to trauma, and 76.6% of
those aged 13-21 had trauma !, Similar results were obtained in this
study, and details are provided in Table 5 in the findings section.

Based on this study and similar studies on the subject, we
observed that the majority of CT scans requested in the emergency
department were not for acute pathological conditions. This situation
has brought to the fore studies on how CT scans can be reduced.
Indeed, there have been studies and recommendations in the
literature on this subject. Maxwell et al. reviewed multiple studies
and evaluated interventions aimed at reducing the rate of CT scans
requested in the emergency department. As a result, only a few
preventive interventions showed a consistent reduction in use.
According to the study recommendations, clinicians and
administrators, especially general practitioners, should adopt a
multidisciplinary approach to educate themselves on the rationale
for requesting CT scans. This will increase knowledge and skills and
reduce CT scan requests in the emergency department ['7!, Miller et
al. found convincing evidence that CT scan can be safely reduced
for emergency department patients 8], To determine the cost-
effectiveness of such reductions, they emphasized the need for
further research to measure what patients and healthcare providers
do after being discharged from the emergency department when
unnecessary tests are not performed 81,

One study highlighted that inadequate primary care
increases the rate of CT scans requests in the emergency department
Il According to this study by Bellolio et al., the use of CT scans in
adult patients in the emergency department has increased
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significantly over the past 10 years. Patients without a primary care
provider are more likely to undergo CT scans in the emergency
department 7!, It has been suggested that ensuring access to primary
care for emergency department follow-up could help optimize CT
scansuse for the population, thereby reducing costs and radiation
exposure |,

In one study, Elhabr et al. noted that the use of emergency
department neuroimaging increased significantly between 2007 and
2017 in both commercially insured and Medicare Advantage
populations °!. In their studies, overall, the rates of increase in use
were driven by the oldest patients, and even when adjusted for
patient age, there was a significant increase in the rates of use,
particularly in the rates of CT scan use "°!. It has been suggested that
further research on the overall appropriateness of neurovascular
imaging and emergency department imaging could help determine
whether this continuous increase in emergency department imaging
volume and imaging intensity per patient improves health
outcomes'’!.

One of the most important reasons for physicians' excessive
ordering of imaging tests in today's healthcare practice is the fear of
malpractice ?°!. While it was hoped that advances and widespread
use of science and technology would minimize medical errors, the
increasing number of lawsuits alleging unjustified medical
malpractice and the rising amounts of compensation paid have led
to the development of defensive medicine. Consequently, defensive
behavior patterns are developing among physicians, such as
resorting to unnecessary radiological methods like MRI, CT, x-ray,
ultrasonography, and mammography; unnecessary hospitalization of
patients; unnecessary tests; unnecessary consultations; unnecessary
biopsies; unnecessary referrals; unnecessary cesarean sections; and
unnecessary prescriptions 2% Indeed, one study indicated that
imaging requests are more frequent in the pediatric age group,
especially in newborns and infants, due to the difficulty of
neurological examination, the fact that existing findings are not
always specific, parental anxiety, the desire to rule out differential
diagnoses more definitively, and fear of malpractice ',

Conclusion

In conclusion, in this study, we observed that 87.4% of CT requests
in the emergency department were not based on acute pathological
findings, and we found that studies in the literature were similar. We
would like to emphasize that the radiation dose in computed
tomography is high and therefore, when CT imaging is requested
from patients for diagnostic purposes, this request should be based
on valid diagnostic reasons and should only be performed when
indicated. This is because the most important factor in reducing the
radiation dose received is to avoid requesting unnecessary tests and
repeating tests unnecessarily. Indeed, a study conducted by the
Massachusetts Medical Society highlighted that CT scan requests
tripled in the US between 1993 and 2007, with the number of CT
scans performed in 2007 exceeding 72 million, and that these
examinations were the direct cause of 30,000 cancer cases ",
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