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ABSTRACT

BACKGROUND: This study aimed to evaluate the demographic and clinical characteristics of adult patients presenting to the 
emergency department (ED) with clavicle fractures, describe the distribution of concomitant thoracic injuries, and identify factors 
independently associated with rib fracture and hemothorax/pneumothorax. 

METHODS: This single-center retrospective observational study included consecutive adult patients presenting to the ED with acute 
traumatic clavicle fractures between January 1, 2022, and January 1, 2025. Patients were identified through the Hospital Medical Record 
System using the ICD-10 code S42.0, and 687 of 828 screened ED encounters were included in the final analysis. Demographic char-
acteristics, injury mechanisms, fracture patterns, associated injuries, treatment approaches, and ED outcomes were retrospectively 
reviewed. Trauma mechanisms were classified as low-energy or high-energy. Multivariable logistic regression analyses were performed 
to identify factors associated with rib fracture and hemothorax/pneumothorax. 

RESULTS: Of the 687 patients, 85.2% (n=585) were younger than 65 years. High-energy trauma mechanisms and midshaft fractures 
were more common in younger patients, whereas low-energy trauma with medial/lateral fractures predominated in older patients 
(p<0.001). Rib fracture (19.7% vs. 7.6%, p=0.005) and hemothorax/pneumothorax (12.4% vs. 3.3%, p=0.009) were significantly more 
frequent in male patients. Multivariable analysis revealed that increasing age (adjusted odds ratio [aOR]: 1.02, 95% confidence interval 
[CI]: 1.01–1.03, p<0.001), male sex (aOR: 3.08, 95% CI: 1.29–7.33, p=0.011), high-energy trauma (aOR: 3.28, 95% CI: 1.89–5.70, 
p<0.001), and medial (sternal) fracture location (aOR: 2.81, 95% CI: 1.11–7.10, p=0.029) were independently associated with rib frac-
ture. For hemothorax/pneumothorax, increasing age (aOR: 1.03, 95% CI: 1.02–1.05, p<0.001) and high-energy trauma (aOR: 8.51, 95% 
CI: 3.53–20.49, p<0.001) were independently associated. 

CONCLUSION: Clavicle fractures demonstrated varying clinical and traumatic characteristics across different age and sex groups. 
Increasing age, male sex, high-energy trauma, and medial clavicle fractures were associated with rib fractures, whereas increasing age 
and high-energy trauma were associated with hemothorax/pneumothorax. Combined evaluation of trauma mechanism, patient char-
acteristics, and fracture pattern may help identify patients at increased risk for concomitant thoracic injuries in the ED.
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INTRODUCTION

Clavicle fractures account for approximately 44% of all shoul-
der girdle fractures and 2.6–3.3% of all orthopedic fractures.

[1,2] Due to their high frequency in both adult and pediatric 
populations, these fractures represent a common injury en-
countered in orthopedic and emergency medicine practice.
[3-5] The most common mechanisms include motor vehicle ac-
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cidents, falls, and sports-related injuries.[5-7]

Clavicle fractures are generally isolated injuries; however, they 
may occur in association with trauma to adjacent anatomical 
structures such as the thorax, major vascular structures, or 
the brachial plexus.[8] Previous studies have reported that tho-
racic injuries frequently accompany clavicle fractures and may 
complicate clinical management.[8,9] Injuries such as rib frac-
tures, pneumothorax, and hemothorax may reflect greater 
trauma severity and may also increase the need for additional 
imaging, close monitoring, and hospital admission.[9-11]

Although clavicle fractures are often managed as isolated in-
juries in the emergency department (ED), associated thoracic 
injuries may have significant clinical consequences. Thoracic 
trauma has been associated with higher morbidity, prolonged 
hospitalization, and increased complication rates, particularly 
in older patients.[10-12] However, real-world data regarding as-
sociated injury patterns and clinical factors related to thoracic 
injuries in patients with clavicle fractures remain limited.[4,9] 
Most previous studies have primarily focused on specific com-
plications or surgical treatment outcomes.[9]

Early recognition of thoracic injuries is clinically important for 
imaging strategies, patient monitoring, and disposition deci-
sions in the ED.[8,13,14] This study aimed to evaluate the demo-
graphic and clinical characteristics of adult patients presenting 
to the ED with clavicle fractures, assess the distribution of 
concomitant thoracic injuries, and identify factors associated 
with rib fractures and pneumothorax/hemothorax.

MATERIALS AND METHODS
Study Design and Setting

This single-center retrospective observational study was 
conducted on patients diagnosed with clavicle fractures who 
presented to the ED of Bakırköy Dr. Sadi Konuk Training and 
Research Hospital between January 1, 2022, and January 1, 
2025. Adult patients diagnosed with clavicle fractures in the 
ED were identified through the electronic medical record 
system. Bakirkoy Dr. Sadi Konuk Training and Research Hos-
pital Non-Interventional Scientific Research Ethics Commit-
tee ethics committee approval was obtained for the study 
(Date: 23.07.2025, Decision no: 2025-13-31). Due to the ret-
rospective nature of the study, individual informed consent 
was not obtained. All data were anonymized before analysis, 
collected using a standardized data collection form, and pa-
tient confidentiality was maintained in accordance with the 
Declaration of Helsinki.

Participants

Patients were identified through the hospital information 
management system using the International Classification of 
Diseases, 10th Revision (ICD-10) code S42.0 for clavicle frac-
ture. Eligible participants were adults aged 18 years or older 
who were diagnosed with acute traumatic clavicle fractures 
in the ED. Diagnoses were confirmed by correlating clinical 

records with radiological reports, including plain radiography 
and/or computed tomography (CT). In cases of repeated pre-
sentations related to the same injury, only the index ED visit 
was included in the analysis. Of 828 screened ED encounters, 
687 (83.0%) met the inclusion criteria and were analyzed. A 
total of 128 (15.5%) encounters involving patients younger 
than 18 years, 1 (0.1%) case with pathological/iatrogenic frac-
ture, and 12 (1.4%) records with missing essential data were 
excluded (Fig. 1). Records with missing essential data were 
excluded from the analysis, and a complete-case analysis ap-
proach was used.

Data Collection

All study data were systematically obtained using a standard-
ized data collection form. Recorded variables included age, 
sex, date and time of presentation, mode of admission (am-
bulance or self-presented), trauma mechanism, clavicle frac-
ture characteristics (comminution, displacement status, and 
anatomical localization), associated injuries, treatment ap-
proach (conservative or surgical), and ED outcomes such as 
hospitalization and discharge.

Trauma mechanisms were predefined as low-energy trauma 
(ground-level falls) and high-energy trauma (bicycle/scooter 
and sports-related injuries, motor vehicle accidents, motor-
cycle accidents, pedestrian injuries, assault, and falls from a 
height of ≥1 m).

Associated thoracic injuries were identified using radiology 

Figure 1. Study selection flow diagram.
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reports generated during the index ED visit. Initial imaging 
assessment was generally performed using plain radiography, 
whereas thoracic CT was ordered based on the clinical judg-
ment of the attending emergency physician, particularly in pa-
tients with high-energy trauma or suspected thoracic injury. 
Diagnoses of rib fracture, pneumothorax, and/or hemotho-
rax were confirmed based on official radiology reports. Only 
radiologically confirmed thoracic injuries were included in 
the analysis. Associated injuries also included long bone frac-
tures, craniofacial fractures, neurological injuries, and visceral 
injuries. Pathological and iatrogenic fractures were excluded 
based on clinical evaluation and radiology/oncology records.

Study Outcomes

The primary aim of the study was to evaluate the demograph-
ic and clinical characteristics of patients presenting to the ED 
with clavicle fractures. Secondary aims were to examine the 
distribution of associated injuries according to age group and 
sex, and to identify clinical and trauma-related factors associ-
ated with rib fractures and pneumothorax/hemothorax.

Statistical Analysis

Statistical analyses were performed using IBM Statistical Pack-
age for the Social Sciences Statistics for Windows version 
25.0 (IBM Corp., Armonk, NY, USA) and R version 4.5.1 (R 
Foundation for Statistical Computing, Vienna, Austria). Con-

Table 1.	 Demographic, clinical, and injury characteristics by age group

Variable	 <65 years (n=585)	 ≥65 years (n=102)	 p

Sex				   <0.001#

	 Female	 48 (8.2)	 44 (43.1)	

	 Male	 537 (91.8)	 58 (56.9)	

Mode of admission			   <0.001#

	 Self-presented	 261 (44.6)	 24 (23.5)	

	 EMS	 324 (55.4)	 78 (76.5)	

Triage category			   0.007#

	 ESI 1	 46 (7.9)	 3 (2.9)	

	 ESI 2	 116 (19.8)	 33 (32.4)	

	 ESI 3	 423 (72.3)	 66 (64.7)	

Mechanism of injury			   <0.001#

	 Low-energy trauma†	 162 (27.7)	 75 (73.5)	

	 High-energy trauma‡	 423 (72.3)	 27 (26.5)	

	 Occupational accident	 57 (9.7)	 6 (5.9)	 0.212#

	 Domestic accident	 60 (10.3)	 30 (29.4)	 <0.001#

	 Fracture displacement	 423 (72.3)	 66 (64.7)	 0.118#

	 Comminuted fracture	 297 (50.8)	 63 (61.8)	 0.040#

Fracture location			   0.012#

	 Medial (sternal)	 14 (2.4)	 13 (12.7)	

	 Midshaft	 420 (71.8)	 43 (42.2)	

	 Lateral (acromial)	 151 (25.8)	 46 (45.1)	

Treatment method			   0.018#

	 Conservative	 525 (89.7)	 99 (97.1)	

	 Surgical	 60 (10.3)	 3 (2.9)	

ED outcomes			   0.037#

	 Discharged from ED	 444 (75.9)	 87 (85.3)	

	 Hospitalized⁂	 141 (24.1)	 15 (14.7)	

Values are presented as n (%) unless otherwise indicated. p-values were calculated using Pearson’s Chi-square (#) or Fisher’s exact test (*), as appropriate. 
†Low-energy trauma was defined as ground-level falls. ‡High-energy trauma included fall from height, motor-vehicle accident, motorcycle accident, bicycle/
scooter accident, sports injury, assault, and crush injury. ⁂Includes ward and ICU admissions. EMS: Emergency medical services; ED: Emergency department; 
ESI: Emergency severity index.
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tinuous variables were presented as mean±standard deviation 
or median (interquartile range), as appropriate. Categorical 
variables were expressed as numbers and percentages. For 
between-group comparisons, Pearson’s chi-square test or 
Fisher’s exact test was used for categorical variables, while 
the independent samples t-test or Mann–Whitney U test was 
applied for continuous variables, as appropriate. Comparative 
analyses were performed according to age group (<65 and 
≥65 years) and sex. Multivariable logistic regression analyses 
using the ENTER method were performed to identify factors 
independently associated with rib fracture and pneumotho-
rax/hemothorax. Variables were selected based on clinical 
relevance and previously reported associations in the litera-
ture. Adjusted odds ratios (aORs) and 95% confidence inter-
vals (CIs) were calculated. To assess the potential impact of 
differential imaging utilization on the study findings, a sensitiv-

ity analysis restricted to patients who underwent thoracic CT 
was performed using the same multivariable logistic regres-
sion models as in the primary analysis. In addition, to evaluate 
the potential influence of sparse-data bias, Firth’s penalized-
likelihood logistic regression analyses were performed for 
both multivariable models. The events-per-variable ratio was 
approximately 17.7 for rib fracture and 11.0 for pneumotho-
rax/hemothorax. A two-sided p<0.05 was considered statis-
tically significant.

RESULTS
During the 3-year study period, a total of 687 adult patients 
presenting to the ED with clavicle fractures were evaluated. 
The majority of patients were younger than 65 years (n=585, 
85.2%). Older patients had a higher proportion of females 

Table 2.	 Demographic, clinical, and injury characteristics of patients aged <65 years by sex

Variable	 Female (n=48)	 Male (n=537)	 p

Age, years	 48.5 (21.5–54.0)	 31.0 (22.0–42.0)	 <0.001§

Mode of admission			   0.433#

	 Self-presented	 24 (50.0)	 237 (44.1)	

	 EMS	 24 (50.0)	 300 (55.9)	

Triage category			   0.231#

	 ESI 1	 4 (8.3)	 42 (7.8)	

	 ESI 2	 5 (10.4)	 111 (20.7)	

	 ESI 3	 39 (81.3)	 384 (71.5)	

Mechanism of injury			   <0.001

	 Low-energy trauma†	 30 (62.5)	 132 (24.6)	

	 High-energy trauma‡	 18 (37.5)	 405 (75.4)	

	 Occupational accident	 0	 57 (10.6)	 0.010*

	 Domestic accident	 12 (25.0)	 48 (8.9)	 0.002*

	 Fracture displacement	 36 (75.0)	 387 (72.1)	 0.664#

	 Comminuted fracture	 30 (62.5)	 267 (49.7)	 0.090#

Fracture location			   0.383

	 Medial (sternal)	 0 (0.0)	 14 (2.6)	

	 Midshaft	 33 (68.8)	 387 (72.1)	

	 Lateral (acromial)	 15 (31.3)	 136 (25.3)	

Treatment method			   0.460*

	 Conservative	 45 (93.8)	 480 (89.4)	

	 Surgical	 3 (6.3)	 57 (10.6)	

ED outcomes			   0.365#

	 Discharged from ED	 39 (81.3)	 405 (75.4)	

	 Hospitalized⁂	 9 (18.7)	 132 (24.6)	

Values are presented as n (%) unless otherwise indicated. P-values were calculated using Pearson’s Chi-square test (#), Fisher’s exact test (*), and Mann-
Whitney U test (§), as appropriate. †Low-energy trauma was defined as ground-level falls. ‡High-energy trauma included fall from height, motor-vehicle accident, 
motorcycle accident, bicycle/scooter accident, sports injury, assault, and crush injury. ⁂Includes ward and ICU admissions. EMS: Emergency medical services, 
ED: Emergency department; ESI: Emergency severity index.
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and were more frequently admitted via emergency medi-
cal services (both p<0.001). Thoracic CT was performed in 
510 patients (74.2%), whereas 177 patients (25.8%) were 
evaluated using plain radiography alone. Regarding trauma 
mechanisms, low-energy trauma predominated among older 
patients, whereas high-energy trauma was more common in 
younger patients (p<0.001). In addition, domestic accidents 
were more common in older patients than in younger pa-
tients (29.4% vs. 10.3%, p<0.001). 

Fracture characteristics differed significantly between age 
groups. Comminuted fractures were more common in older 
patients (61.8% vs. 50.8%, p=0.040), whereas midshaft clavi-
cle fractures were more prevalent among younger patients. In 
contrast, medial and lateral fracture patterns were observed 
more frequently in older patients (p=0.012). Regarding treat-

ment approach, conservative management was preferred 
more often in older patients, whereas surgical treatment was 
more common among younger patients (p=0.018). Hospital-
ization rates were higher in younger patients than in older 
patients (24.1% vs. 14.7%, p=0.037) (Table 1).

Among patients aged <65 years, female patients were sig-
nificantly older than male patients (median age: 48.5 vs. 31.0 
years, p<0.001). Low-energy trauma was more common 
among females, whereas high-energy trauma predominated 
in males (p<0.001). Occupational accidents were observed 
exclusively in male patients (10.6%, p=0.010), while domestic 
accidents were more frequent among female patients (25.0% 
vs. 8.9%, p=0.002). No significant sex-related differences 
were observed regarding fracture characteristics, treatment 
approach, or ED dispositions in this age group (Table 2). In 

Table 3.	 Demographic, clinical, and injury characteristics of patients aged ≥65 years by sex

Variable	 Female (n=45)	 Male (n=57)	 p

Age, years	 76 (74–80)	 76 (74–84)	 0.361§

Mode of admission			   <0.001

	 Self-presented	 3 (6.7)	 21 (36.8)	

	 EMS	 42 (93.3)	 36 (63.2)	

Triage category			   0.295#

	 ESI 1	 0 (0.0)	 3 (5.2)	

	 ESI 2	 15 (34.1)	 18 (31.0)	

	 ESI 3	 29 (65.9)	 37 (63.8)	

Mechanism of injury			   0.010#

	 Low-energy trauma†	 38 (86.4)	 37 (63.8)	

	 High-energy trauma‡	 6 (13.6)	 21 (36.2)	

	 Occupational accident	 3 (6.8)	 3 (5.2)	 >0.99*

	 Domestic accident	 8 (18.2)	 22 (37.9)	 0.030#

	 Fracture displacement	 24 (54.5)	 42 (72.4)	 0.061#

	 Comminuted fracture	 27 (61.4)	 36 (62.1)	 0.942#

Fracture location			   0.183#

	 Medial (sternal)	 6 (13.6)	 6 (10.3)	

	 Midshaft	 14 (31.8)	 29 (50.0)	

	 Lateral (acromial)	 24 (54.5)	 23 (39.7)	

Treatment method			   0.257*

	 Conservative	 43 (97.7)	 55 (94.8)	

	 Surgical	 1 (2.3)	 3 (5.2)	

ED outcomes			   0.050#

	 Discharged from ED	 41 (93.2)	 46 (79.3)	

	 Hospitalized⁂	 3 (6.8)	 12 (20.7)	

Values are presented as n (%) unless otherwise indicated. P-values were calculated using Pearson’s Chi-square test (#), Fisher’s exact test (*), and Mann-
Whitney U test (§), as appropriate. †Low-energy trauma was defined as ground-level falls. ‡High-energy trauma included fall from height, motor-vehicle accident, 
motorcycle accident, bicycle/scooter accident, sports injury, assault, and crush injury. ⁂Includes ward and ICU admissions. EMS: Emergency medical services, 
ED: Emergency department; ESI: Emergency severity index.



Yonga and Ayan. Trauma patterns of clavicle fractures by age and sex

Ulus Travma Acil Cerrahi Derg, September 2026, Vol. 32, No. 9 1127

the ≥65-year age group, domestic accidents were more fre-
quent among older male patients (37.9% vs. 18.2%, p=0.030). 
Hospitalization rates were also higher in older male patients 
(20.7% vs. 6.8%, p=0.050). No significant sex-related differ-
ences were observed regarding other demographic, clinical, 
or fracture-related characteristics (Table 3).

Thoracic injuries were among the most common associated 
injuries accompanying clavicle fractures. Rib fractures were 
identified in 18.5% of patients aged <65 years and 15.7% of 
those aged ≥65 years (p=0.501). Hemothorax/pneumothorax 
rates were 11.3% and 10.8% in younger and older patients, 
respectively (p=0.883). In sex-based analyses, rib fractures 
(19.7% vs. 7.6%, p=0.005) and hemothorax/pneumothorax 
(12.4% vs. 3.3%, p=0.009) were significantly more common in 
male patients than in female patients. Other associated injury 

patterns were similar across age groups and between sexes 
(Table 4).

Multivariable logistic regression analyses identified several 
clinical and trauma-related factors independently associated 
with rib fracture and hemothorax/pneumothorax (Fig. 2). In-
creasing age (aOR: 1.02, 95% CI: 1.01–1.03, p<0.001), male 
sex (aOR: 3.08, 95% CI: 1.29–7.33, p=0.011), high-energy 
trauma (aOR: 3.28, 95% CI: 1.89–5.70, p<0.001), and me-
dial (sternal) fracture location (aOR: 2.81, 95% CI: 1.11–7.10, 
p=0.029) were independently associated with rib fracture. 
For hemothorax/pneumothorax, increasing age (aOR: 1.03, 
95% CI: 1.02–1.05, p<0.001) and high-energy trauma (aOR: 
8.51, 95% CI: 3.53–20.49, p<0.001) were identified as inde-
pendent risk factors. No independent association was ob-
served between hemothorax/pneumothorax and male sex, 

Table 4.	 Distribution of associated injuries according to age group and sex in adult patients with clavicle fractures

Variable	 <65 years, n (%)	 ≥65 years, n (%)	 p	 Female, n (%)	 Male, n (%)	 p

Skull fracture	 21 (3.6)	 1 (1.0)	 0.229*	 4 (4.3)	 18 (3.0)	 0.520*

Facial fracture	 30 (5.1)	 2 (2.0)	 0.070*	 4 (4.3)	 28 (4.7)	 >0.99*

Hemo/pneumothorax	 66 (11.3)	 11 (10.8)	 0.883#	 3 (3.3)	 74 (12.4)	 0.009#

Sternal fracture	 3 (0.5)	 0 (0.0)	 >0.99*	 0 (0.0)	 3 (0.5)	 >0.99*

Rib fracture	 108 (18.5)	 16 (15.7)	 0.501#	 7 (7.6)	 117 (19.7)	 0.005#

Scapula fracture	 36 (6.2)	 6 (5.9)	 0.916#	 2 (2.2)	 40 (6.7)	 0.090#

Upper extremity fracture†	 33 (5.6)	 6 (5.9)	 0.923#	 6 (6.5)	 33 (5.5)	 0.707#

Lower extremity fracture‡	 15 (2.6)	 3 (2.9)	 0.145*	 4 (4.3)	 12 (2.0)	 0.267*

Spine fracture†	 60 (10.3)	 8 (7.8)	 0.451#	 7 (7.6)	 61 (10.3)	 0.429#

Intracranial hemorrhage	 12 (2.1)	 0 (0.0)	 0.231#	 0 (0.0)	 12 (2.0)	 0.385*

Intra-abdominal visceral injury	 12 (2.1)	 3 (2.9)	 0.477*	 3 (3.3)	 12 (2.0)	 0.438*

Tests were Pearson’s chi-square (#) or Fisher’s exact (*) as appropriate. Exact counts are given as n (%).†Includes humerus and forearm fractures. ‡Includes 
femur and tibia/fibula fractures.

Table 5.	 Sensitivity analysis restricted to patients who underwent thoracic CT (n=510)

Variable	 Rib fracture aOR (95% CI)	 p	 PNX/HMX aOR (95% CI)	 p

Age	 1.02 (1.01–1.04)	 0.001	 1.04 (1.02–1.06)	 <0.001

Male sex	 3.68 (1.54–8.77)	 0.003	 3.95 (1.13–13.89)	 0.032

Comminuted fracture	 0.92 (0.55–1.54)	 0.757	 0.73 (0.39–1.37)	 0.320

Fracture displacement	 0.98 (0.53–1.81)	 0.937	 1.25 (0.56–2.76)	 0.590

High-energy trauma	 2.26 (1.20–4.24)	 0.012	 8.06 (2.98–21.74)	 <0.001

Fracture localization	 –	 0.105	 –	 0.037

Sternal versus acromial	 2.63 (1.04–6.62)	 0.041	 0.45 (0.05–3.70)	 0.456

Shaft versus acromial	 1.39 (0.82–2.37)	 0.223	 2.22 (1.11–4.44)	 0.025

Reference categories were female sex, low-energy trauma, absence of comminution, absence of fracture displacement, and acromial fracture localization. aOR: 
Adjusted odds ratio; CI: Confidence interval; PNX: Pneumothorax; HMX: Hemothorax; CT: Computed tomography.
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fracture displacement, comminuted fracture pattern, or frac-
ture location (Fig. 2). To assess the potential impact of dif-
ferential imaging utilization, a sensitivity analysis restricted to 
patients who underwent thoracic CT was performed using 
the same multivariable models. The findings were generally 
consistent with those of the primary analysis (Table 5). Ad-
ditional analyses using Firth’s penalized-likelihood logistic 
regression yielded results that were largely consistent with 
those of the primary multivariable models (Table 6).

DISCUSSION
This single-center, 3-year study demonstrated age- and sex-
related differences in the clinical characteristics, fracture 
patterns, and concomitant thoracic injuries of adult patients 
presenting to the ED with clavicle fractures. Our findings sug-
gest that clavicle fractures may not always represent isolated 

upper extremity injuries and may indicate a broader trauma 
burden, particularly following high-energy trauma. High-en-
ergy trauma mechanisms and midshaft fractures were more 
common in younger patients, whereas low-energy trauma 
and medial or lateral fracture patterns were more prevalent 
among older patients. These findings suggest that both the 
mechanism of injury and age-related changes in bone struc-
ture may influence clavicle fracture patterns.[7,15]

A strength of our study is the combined evaluation of age- 
and sex-stratified findings and factors independently associ-
ated with thoracic injuries in a real-world ED cohort. Previ-
ous studies have similarly reported that concomitant thoracic 
injuries are more common following high-energy trauma in 
patients with clavicle fractures. Amer et al.[8] reported associ-
ated thoracic injuries in 23.6% of patients with clavicle frac-
tures, whereas Lewis et al.[9] reported pneumothorax rates 

Table 6.	 Firth penalized logistic regression analyses for factors associated with rib fracture and pneumothorax/hemothorax

Variable	 Rib fracture aOR (95% CI)	 p	 PNX/HMX aOR (95% CI)	 p

Age	 1.02 (1.01–1.03)	 <0.001	 1.03 (1.02–1.05)	 <0.001

Male sex	 2.89 (1.32–7.22)	 0.007	 2.82 (0.99–10.85)	 0.053

Comminuted fracture	 1.02 (0.62–1.70)	 0.946	 1.30 (0.71–2.46)	 0.409

Fracture displacement	 1.04 (0.56–1.92)	 0.911	 0.84 (0.38–1.85)	 0.654

High-energy trauma	 3.19 (1.88–5.61)	 <0.001	 7.83 (3.54–19.86)	 <0.001

Sternal versus acromial	 2.80 (1.10–6.82)	 0.031	 0.66 (0.07–2.98)	 0.630

Shaft versus acromial	 1.12 (0.67–1.90)	 0.673	 1.72 (0.89–3.45)	 0.106

Reference categories were female sex, low-energy trauma, absence of comminution, absence of fracture displacement, and acromial fracture localization. aOR: 
Adjusted odds ratio; CI: Confidence interval; PNX: Pneumothorax; HMX: Hemothorax.

Figure 2. Adjusted odds ratios for rib fracture and pneumothorax/hemothorax according to clinical and trauma characteristics.
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ranging from 15% to 25%, particularly following high-energy 
trauma.[8,9] Consistent with these studies, our findings indi-
cate that high-energy trauma is associated with a greater like-
lihood of concomitant thoracic injuries. However, because 
thoracic CT was performed selectively, these associations 
should be interpreted with appropriate caution.

Increasing age, male sex, and medial fracture location were 
identified as independent factors associated with rib frac-
tures. Despite the predominance of low-energy trauma 
among older patients, the occurrence of thoracic injuries in 
this population may be related to age-related bone fragility 
and structural changes in the thoracic wall.[16-18] Even relative-
ly low-energy trauma may result in thoracic injury in patients 
with osteoporotic or otherwise fragile bone structure. The 
higher frequency of thoracic injuries observed among male 
patients may partly reflect the greater prevalence of high-en-
ergy trauma mechanisms in males.[4,7] However, these inter-
pretations are limited by the absence of data on bone mineral 
density, frailty, and objective trauma severity.

Thoracic injuries represented one of the most frequent cat-
egories of associated trauma in our study. Rib fractures oc-
curred in approximately one in six patients, while hemotho-
rax/pneumothorax also occurred at clinically relevant rates. 
These findings highlight the importance of systematic tho-
racic assessment, particularly following high-energy trauma.
[13,14] In ED practice, the integrated evaluation of trauma 
mechanism, patient age, and fracture location may help iden-
tify patients who could benefit from more detailed thoracic 
imaging. Because thoracic CT was selectively performed ac-
cording to clinical judgment, we conducted a sensitivity analy-
sis restricted to patients who underwent thoracic CT. The 
findings were generally consistent with those of the primary 
analysis, supporting the robustness of the observed associa-
tions. Nevertheless, because CT utilization was not standard-
ized, residual detection bias cannot be completely excluded, 
and the findings should therefore be interpreted cautiously.

The treatment strategy in our study was predominantly con-
servative, while surgical intervention was more frequently 
performed in younger patients. This finding is partially dis-
cordant with reports from high-income countries showing an 
increasing trend toward operative management, particularly 
for displaced midshaft fractures.[19,20] Although surgical fixa-
tion may reduce the risk of non-union and facilitate earlier 
functional recovery in selected patients, evidence supporting 
its long-term functional superiority remains limited.[21,22] Ac-
cordingly, current guidelines recommend individualized treat-
ment decisions based on fracture pattern, patient expecta-
tions, comorbidities, functional requirements, and the risk 
of complications.[23] Our findings indicate that conservative 
management remains the predominant treatment approach, 
particularly among older patients presenting after low-energy 
trauma.

Several limitations of this study warrant consideration. First, 

the retrospective and single-center design precludes the 
complete exclusion of selection bias and missing data. Fur-
thermore, because thoracic CT was not routinely performed 
in all patients and was instead obtained according to clinical 
judgment, some small pneumothoraces or non-displaced rib 
fractures may have been underdetected. Although sensitivity 
analyses restricted to patients who underwent thoracic CT 
yielded findings generally consistent with the primary analy-
ses, the possibility of residual detection bias cannot be com-
pletely excluded. The unavailability of trauma severity scores, 
osteoporosis status, and frailty assessments constitutes an 
additional important limitation. Moreover, because the study 
was conducted at a tertiary care hospital, selection bias to-
ward patients with more severe trauma may have occurred, 
potentially limiting the generalizability of our findings. Finally, 
although additional Firth penalized regression analyses pro-
duced results comparable to those of the primary models, 
some degree of sparse-data bias may still persist.

CONCLUSION

In this study, clavicle fractures demonstrated varying clini-
cal and traumatic characteristics across different age and 
sex groups. High-energy trauma and midshaft fractures were 
more common in younger patients, whereas low-energy 
trauma and medial clavicle fracture patterns were more fre-
quently observed in older patients. In addition, increasing age, 
male sex, high-energy trauma, and medial clavicle fractures 
were associated with rib fractures, while increasing age and 
high-energy trauma were associated with hemothorax/pneu-
mothorax. These findings suggest that the combined evalua-
tion of trauma mechanism, patient characteristics, and frac-
ture pattern may help identify patients at increased risk for 
concomitant thoracic injuries in the ED.
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Klavikula kırıklarının acil serviste üç yıllık analizi: Yaş ve cinsiyete bağlı kalıplar ve ilişkili 
yaralanmalar
AMAÇ: Bu çalışmanın amacı, acil servise klavikula kırığı ile başvuran erişkin hastaların demografik ve klinik özelliklerini değerlendirmek, eşlik eden 
torasik yaralanmaların dağılımını tanımlamak ve kaburga kırığı ile hemotoraks/pnömotoraks ile bağımsız ilişkili faktörleri belirlemektir. 
GEREÇ VE YÖNTEM: Bu tek merkezli retrospektif  gözlemsel çalışma, 1 Ocak 2022 ile 1 Ocak 2025 tarihleri arasında akut travmatik klavikula 
kırığı ile acil servise başvuran ardışık erişkin hastaları içermektedir. Hastalar, ICD-10 S42.0 kodu kullanılarak Hastane Tıbbi Kayıt Sistemi üzerinden 
belirlendi ve taranan 828 acil servis başvurusunun 687’si nihai analize dahil edildi. Demografik özellikler, yaralanma mekanizmaları, kırık paternleri, 
eşlik eden yaralanmalar, tedavi yaklaşımları ve acil servis sonlanımları retrospektif  olarak değerlendirildi. Travma mekanizmaları düşük enerjili veya 
yüksek enerjili olarak sınıflandırıldı. Kaburga kırığı ve hemotoraks/pnömotoraks ile ilişkili faktörleri belirlemek amacıyla çok değişkenli lojistik reg-
resyon analizleri yapıldı. 
BULGULAR: Altı yüz seksen yedi hastanın %85.2’si (n=585) 65 yaşın altındaydı. Yüksek enerjili travma mekanizmaları ve midshaft kırıklar genç 
hastalarda daha sık görülürken, düşük enerjili travma ile birlikte medial/lateral kırıklar yaşlı hastalarda daha baskındı (p<0.001). Kaburga kırığı 
(%19.7’ye karşı %7.6, p=0,005) ve hemotoraks/pnömotoraks (%12.4’e karşı %3.3, p=0.009) erkek hastalarda anlamlı olarak daha sık görüldü. Çok 
değişkenli analizde artan yaş (aOR: 1.02, %95 GA: 1.01–1.03, p<0.001), erkek cinsiyet (aOR: 3.08, %95 GA: 1.29–7.33, p=0.011), yüksek enerjili 
travma (aOR: 3.28, %95 GA: 1.89–5.70, p<0.001) ve medial (sternal) kırık lokalizasyonu (aOR: 2.81, %95 GA: 1.11–7.10, p=0.029) kaburga kırığı 
ile bağımsız ilişkili bulundu. Hemotoraks/pnömotoraks için ise artan yaş (aOR: 1.03, %95 GA: 1.02–1.05, p<0.001) ve yüksek enerjili travma (aOR: 
8.51, %95 GA: 3.53–20.49, p<0.001) bağımsız ilişkili bulundu. 
SONUÇ: Klavikula kırıkları farklı yaş ve cinsiyet gruplarında değişken klinik ve travmatik özellikler göstermiştir. Artan yaş, erkek cinsiyet, yüksek 
enerjili travma ve medial klavikula kırıkları kaburga kırıkları ile ilişkili bulunurken, artan yaş ve yüksek enerjili travma hemotoraks/pnömotoraks ile 
ilişkiliydi. Travma mekanizması, hasta özellikleri ve kırık paterninin birlikte değerlendirilmesi, acil serviste eşlik eden torasik yaralanma riski yüksek 
olan hastaların belirlenmesine yardımcı olabilir.

Anahtar sözcükler: Acil servis; kaburga kırığı; klavikula kırığı; pnömotoraks; risk faktörleri; toraks travması.
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