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Background: Chest radiography (CXR) is the initial imaging modality for 

evaluating patients with chest trauma because of its widespread availability 

and rapid acquisition. However, compared with chest computed tomography 

(CT), the reference standard, its diagnostic accuracy for detecting rib fractures 

and associated thoracic injuries is limited. This study compared the diagnostic 

efficacy of chest radiography and chest CT for detecting rib fractures in 

patients presenting with chest trauma and to evaluate their performance in 

identifying hemothorax, pneumothorax, pulmonary contusions, clavicle 

fractures, sternal fractures, and scapular fractures. 

Materials and Methods: This prospective observational study included 100 

hemodynamically stable adult patients with blunt or penetrating chest trauma 

at a tertiary care hospital between 2023 and 2024. All patients underwent chest 

radiography and chest CT, with CT serving as the reference standard. The 

diagnostic performance of chest radiography was assessed by calculating 

sensitivity, specificity, positive predictive value (PPV), and negative 

predictive value (NPV) for each injury. 

Results: The majority of patients were aged 18–40 years (47%), and 61% 

were male. Chest wall tenderness was the most common clinical finding 

(85%). For rib fractures, chest radiography demonstrated a sensitivity of 34%, 

specificity of 94%, PPV of 85%, and NPV of 59%. Sensitivities for 

hemothorax, pneumothorax, pulmonary contusions, and scapular fractures 

were 44%, 48%, 34%, and 40%, respectively, with specificity ranging from 

92% to 98%. Sensitivities were higher for clavicle fractures (84%) and sternal 

fractures (70%), with 98% specificity for both injuries. 

Conclusion: Chest radiography demonstrated high specificity but limited 

sensitivity for detecting rib fractures and several associated thoracic injuries 

compared with chest CT. These findings show that chest radiography may 

miss clinically important injuries, while chest CT remains the preferred 

imaging modality for comprehensive evaluation of chest trauma, particularly 

when clinical suspicion persists despite negative chest radiographic findings. 
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INTRODUCTION 
 

Chest trauma is a major cause of trauma-related 

morbidity and mortality worldwide, accounting for 

approximately 15% of traumatic injuries and 

contributing to mortality rates of up to 25%.[1] 

Blunt chest trauma constitutes nearly two-thirds of 

patients with multiple injuries, and severe thoracic 

trauma is associated with concomitant injuries in 

70–90% of cases.[2]Common thoracic injuries 

include rib fractures, pneumothorax, hemothorax, 

and pulmonary contusions, with pulmonary 

contusion being one of the principal contributors to 

increased morbidity and mortality following blunt 

chest trauma.[3] Early identification is essential for 

timely intervention and improved clinical outcomes. 

Chest radiography (CXR) remains the first-line 

imaging modality in emergency evaluation of chest 

trauma because it is rapid, inexpensive, and widely 

available. However, important thoracic injuries such 

as pulmonary contusions, pneumothorax, and 

hemothorax may be missed during the initial 

assessment using conventional radiography.[4] 

Chest computed tomography (CT) has demonstrated 

superior diagnostic accuracy for detecting both 

skeletal and intrathoracic injuries and is considered 

the imaging reference standard in patients with 

thoracic trauma.[5]Despite its advantages, CT is 

associated with substantially higher radiation 

exposure than plain radiography and may not be 

routinely performed in patients with isolated or 

apparently minor chest injuries because of cost and 

resource constraints.[6] 

Rib fractures are the most common skeletal injuries 

following blunt chest trauma and are associated with 

significant complications, particularly in elderly 

patients and those with multiple comorbidities.[5,6] 

Previous studies have reported that chest 

radiography has limited sensitivity for detecting rib 

fractures, especially fractures involving the lower 

ribs, potentially resulting in delayed diagnosis of 

associated injuries.[7] Although several international 

studies have compared the diagnostic performance 

of CXR and CT, prospective data from Indian 

healthcare settings remain limited. 

Therefore, this prospective observational study was 

done to compare the diagnostic efficacy of chest 

radiography with chest CT for detecting rib fractures 

in adult patients with chest trauma. The primary 

objective was to evaluate the diagnostic 

performance of CXR for rib fractures, using CT as 

the reference standard. Secondary objectives were to 

compare the diagnostic efficacy of CXR and CT in 

detecting hemothorax, pneumothorax, pulmonary 

contusions, clavicle fractures, sternal fractures, and 

scapular fractures. 

 

MATERIALS AND METHODS 
 

This prospective observational study was conducted 

in the Department of General Surgery, Government 

Medical College Kannur, India, over a one-year 

period from 2023 to 2024. The study was approved 

by the Institutional Ethics Committee, and written 

informed consent was obtained from all participants 

before enrolment. Adult patients (≥18 years) 

presenting to the emergency department with blunt 

or penetrating chest trauma within 12 hours of 

injury were screened for eligibility. Consecutive 

sampling was employed, and 100 patients fulfilling 

the study criteria were included. Patients were 

eligible if they were hemodynamically stable at 

presentation (systolic blood pressure ≥90 mmHg 

with no evidence of circulatory shock) and 

underwent both chest radiography and chest 

computed tomography (CT) as part of routine 

diagnostic evaluation. Patients presenting more than 

12 hours after trauma, those with previous rib 

fractures or significant thoracic trauma, rib 

metastases, iatrogenic chest injuries, pregnancy, or 

refusal to provide informed consent were excluded. 

All enrolled patients initially underwent a standard 

posteroanterior or anteroposterior chest radiograph 

according to trauma protocols. Chest radiographs 

were independently interpreted by an experienced 

consultant surgeon who was unaware of the CT 

findings at the time of reporting, and the presence of 

rib, clavicle, sternal, and scapular fractures, 

pneumothorax, hemothorax, and pulmonary 

contusions was documented using a predefined 

proforma. Subsequently, all patients underwent 

multidetector chest CT with a 16-slice scanner 

(Toshiba Alexion, Toshiba Medical Systems, 

Japan), which served as the diagnostic reference 

standard. CT images were reviewed by experienced 

radiologists, and all thoracic skeletal and 

intrathoracic injuries were systematically recorded. 

The primary objective was to assess the diagnostic 

performance of chest radiography for detecting rib 

fractures, compared with CT. The secondary 

objective was to compare the diagnostic 

performance of chest radiography and CT in 

identifying pneumothorax, hemothorax, pulmonary 

contusions, clavicular fractures, sternal fractures, 

and scapular fractures. Demographic characteristics, 

mechanism of injury, imaging findings, and 

associated thoracic injuries were prospectively 

collected using a structured data collection form. 

Statistical analysis was performed using IBM SPSS 

Statistics for Windows, Version 25.0 (IBM Corp., 

Armonk, NY, USA). Continuous variables were 

expressed as mean ± standard deviation or median 

(interquartile range), depending on data distribution, 

whereas categorical variables were presented as 

frequencies and percentages. Chest CT was 

considered the reference standard for comparisons 

with chest radiography. Two-by-two contingency 

tables were constructed to determine the sensitivity, 

specificity, positive predictive value, negative 

predictive value, overall diagnostic accuracy, and 

likelihood ratios of chest radiography for each 

thoracic injury. True-positive, true-negative, false-

positive, and false-negative findings were defined 
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based on concordance or discordance between chest 

radiography and CT findings. Agreement between 

chest radiography and CT was assessed using 

Cohen's kappa statistic where appropriate. A two-

tailed P value of <0.05 was considered statistically 

significant. 

 

RESULTS 

 

A total of 100 patients with chest trauma were 

included in the study. Clinically, chest wall 

tenderness was the most frequent finding (85%), 

followed by ecchymosis (61%), 

lacerations/abrasions (53%), subcutaneous 

emphysema (39%), abnormal pulmonary sounds 

(25%), and sternoclavicular joint dislocation (14%). 

The majority of participants were aged 18–40 years 

(47%), followed by 41–60 years (37%), while 14% 

were older than 60 years. There were 61 (61%) 

males and 39 (39%) females. Diabetes mellitus was 

the most common comorbidity, present in 24% of 

patients, followed by hypertension (21%), coronary 

artery disease (8%), chronic obstructive pulmonary 

disease (7%), and cerebrovascular accident (4%). 

For the detection of rib fractures, chest radiography 

showed low sensitivity (34%) and high specificity 

(94%), with PPV and NPV of 85% and 59%, 

respectively, when compared with chest CT. For 

hemothorax, chest radiography also showed low 

sensitivity and high specificity, with values of 44% 

and 92%, respectively, and PPV and NPV of 84.6% 

and 62.2%. In detecting pneumothorax, chest 

radiography showed 48% sensitivity and 96% 

specificity, with a PPV of 92.3% and NPV of 

64.9%. For pulmonary contusions, the 

corresponding values were 34% sensitivity, 98% 

specificity, 94% PPV, and 60% NPV. 

For clavicle fractures, chest radiography 

demonstrated a sensitivity of 84%, specificity of 

98%, PPV of 98%, and NPV of 86%. In detecting 

sternal fractures, the sensitivity was 70%, the 

specificity was 98%, the PPV was 97%, and the 

NPV was 77%. For scapular fractures, chest 

radiography showed a sensitivity of 40%, specificity 

of 96%, PPV of 91%, and NPV of 62% compared 

with chest CT. 

Table1: Baseline Demographic Characteristics (N=50) 

Characteristic Value 

Age (years) - Mean ± SD 45.9 ± 13.8 

Age Range 17–70 

Age Median [IQR] 45 [35–56] 

Sex, n (%) - Female | Male 31 (62%) | 19 (38%) 

Age Distribution: <30 | 30-45 | 45-60 | >60 4 (8%) | 17 (34%) | 20 (40%) | 9 (18%) 

 

DISCUSSION 

 

Chest trauma remains a significant contributor to 

trauma-related morbidity and mortality, accounting 

for approximately 10–15% of all traumatic injuries 

and up to 25% of trauma-related deaths.[8] Rib 

fractures are the most common skeletal injury 

following blunt chest trauma and are frequently 

associated with intrathoracic injuries, particularly in 

elderly patients.[2,3]Early identification of rib 

fractures and associated thoracic injuries is essential 

for appropriate management, prevention of 

respiratory complications, and reduction of 

morbidity.[4]Although chest radiography (CXR) 

remains the initial imaging modality in most 

emergency departments because of its rapid 

availability and low cost, it has inherent limitations 

in detecting several thoracic injuries.[2,9,10] In this 

study, CXR showed high specificity but variable 

and often limited sensitivity compared with chest 

computed tomography (CT), especially for rib 

fractures and intrathoracic injuries. 

The primary finding of this study was the low 

sensitivity of CXR in detecting rib fractures (34%), 

despite a high specificity of 94%. These findings are 

consistent with previous literature demonstrating the 

limited sensitivity of conventional radiography for 

rib fractures, particularly nondisplaced fractures and 

those involving the posterior or lower ribs.[11]Similar 

observations have been reported in several studies 

evaluating blunt chest trauma, with diagnostic 

performance varying according to patient 

characteristics and imaging techniques.[11-13]The 

limited sensitivity of CXR can be explained by the 

thin curved anatomy of the ribs, overlapping 

osseous structures, and the two-dimensional nature 

of radiography, all of which may obscure subtle 

fractures.[14]Nevertheless, the high specificity 

observed in our study indicates that radiographically 

identified rib fractures are highly reliable findings. 

These results support previous recommendations 

that CT should be considered when clinical 

suspicion remains high despite negative 

radiographic findings.[15-17] 

Chest radiography also demonstrated limited 

sensitivity for detecting hemothorax (44%), 

pneumothorax (48%), pulmonary contusions (34%), 

and scapular fractures (40%), whereas specificity 

exceeded 90% for all these injuries. These findings 

closely resemble those reported by Kumari and 

Balamurugan et al., who documented sensitivities of 

approximately 40–50% for pneumothorax and 

hemothorax using CXR.[12,18] Pulmonary contusions 

are frequently occult on initial radiographs because 

alveolar haemorrhage and edema may not become 

radiographically apparent during the early post-

traumatic period, while scapular fractures are often 

obscured by overlapping ribs and soft tissues.[80] In 
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contrast, CXR demonstrated comparatively higher 

sensitivity for clavicle fractures (84%) and sternal 

fractures (70%), likely reflecting their superficial 

anatomical location and better radiographic 

visualization.[17-20] Overall, our findings reaffirm the 

superior diagnostic capability of CT for 

comprehensive assessment of both osseous and 

intrathoracic injuries following chest trauma. 

The present study has several important clinical 

implications. Chest radiography remains an 

appropriate initial imaging investigation in 

hemodynamically stable patients because of its 

accessibility, rapid acquisition, and high specificity. 

However, clinicians should recognize its limited 

sensitivity for detecting rib fractures and several 

associated thoracic injuries. Chest CT should be 

strongly considered in patients with persistent 

clinical suspicion, multiple rib tenderness, 

significant mechanism of injury, abnormal clinical 

examination, or inconclusive radiographic findings 

to avoid missed injuries and delayed management. 

Standardized imaging protocols and continued 

training in trauma imaging interpretation may 

further improve diagnostic accuracy. 

 

CONCLUSION 
 

Chest radiography has high specificity but limited 

sensitivity for rib fractures and several associated 

thoracic injuries compared with chest computed 

tomography. Chest radiography remains an 

appropriate initial imaging modality in 

hemodynamically stable patients, but chest CT 

provides superior diagnostic accuracy for rib 

fractures, pulmonary contusions, pneumothorax, 

hemothorax, and scapular fractures. Consider chest 

CT when clinical suspicion persists despite negative 

or inconclusive chest radiographic findings. 
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