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INTRODUCTION

	 Rib fractures are among the most common injuries 
observed in patients with blunt thoracic trauma, 
accounting for approximately 10% of all blunt 
trauma admissions. They are considered markers 
of severe injury and are associated with a range of 
complications, including pneumonia, pleural effusion, 
acute respiratory distress syndrome (ARDS), and lobar 

collapse. A higher number of fractured ribs is directly 
correlated with increased mortality and prolonged 
stays in both intensive care unit (ICU) and hospitals. 
Additionally, patient-specific factors, particularly 
advanced age, have been shown to significantly 
increase the risk of pulmonary complications and 
death in these patients.1,2

	 Since the first rib is broad and well protected 
by clavicula, the trauma that causing its fracture 
is considered to be high-energy trauma leading to 
further morbidity and mortality.3-5 Generally, three 
high-energy trauma mechanisms are considered to be 
responsible for FRFs; trauma to the shoulder girdle 
or upper thorax from the posterior, blunt trauma 
to the sternum, and trauma to the clavicle.6 There is 
also a mechanism associated with low-energy trauma, 
which involves the sudden contraction of the scalenus 
anticus. Additionally, stress fractures that can be solely 
detected through radiographic screening.7

	 Isolated FRFs are rare and often indicate trauma 
severity in polytrauma patients.3,4 Contrary to the 
findings presented in these published articles, Flaaten 
and colleagues have recently published a study with 
no observed mortality and a lower incidence of severe 
trauma associated with FRFs than initially anticipated.8 
Furthermore, additional articles have reported that 
isolated FRFs are not linked to severe trauma.9-11 
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ABSTRACT
Objective: First rib fractures (FRFs) have traditionally been considered indicators of severe blunt trauma. This study 
aimed to evaluate whether FRFs reliably reflect the severity of such trauma.
Methodology: The study was conducted at the Emergency Department (ED) of Tokat Gaziosmanpaşa University Medical 
School Hospital between August 1, 2020 and August 1, 2023. It included patients who presented to the ED with blunt 
trauma and had rib fractures either isolated or in association with injuries to other organs or skeletal structures. 
Patients were categorized into two groups. The Injury Severity Score (ISS) was calculated for both groups.
Results: Of 313 patients, 53 had FRFs (Group-A) and 260 had other rib fractures (Group-B). Vehicle-related accidents 
were the leading cause in both groups. ISS >15 was found in 22 Group-A and 57 Group-B patients.
Conclusion: Although FRFs do not independently increase mortality, they may be associated with vascular and 
neurological injuries, and are considered reliable indicators of severe trauma in polytrauma patients.
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Our aim was to analyze whether FRFs are a reliable 
indicator of severe trauma in polytrauma patients and 
outcomes of our isolated FRFs.

METHODOLOGY

	 Patients who were attended to the Tokat 
Gaziosmanpaşa University Medical School Hospital ED 
between August 1, 2020 to August 1, 2023, due to blunt 
trauma and had rib fractures or rib fractures associated 
with other organ and bony structure injuries were 
included in the study. Patients without rib fractures 
but with pulmonary injuries or associated injuries, 
as well as those under the age of 18, were excluded 
from the study. Patient records were retrospectively 
evaluated, and the ISS was calculated for each patient. 
Patients were divided into two groups: those with 
FRFs (Group-A) and those with fractures other than 
FRFs (Group-B). Age, gender, the number of fractured 
< 3 ribs, isolated FRFs, sternal and scapular fractures, 
pulmonary injuries, associated injuries to other organs 
and bony structures, and the mechanisms of trauma 
were all documented for both groups. All rib fractures 
and other bony fractures were confirmed through CT 
scans. Additionally, mortality rates, duration of ICU 
stay, intubation duration, and the duration of hospital 
stay were also recorded
Ethical Approval: The study was approved by the local 
ethics committee (Approval no:24-KAEK-107; date 
May 16, 2024).

Injury Severity Score: ISS serve as numerical 
description of overall severity in polytrauma patients. 
According to the Abbreviated Injury Scale, each body 
region receives a rating from 0 to 6, resulting in a total 
score that can range from 0 to 75. Patients’ scores are 
then classified into four groups based on their total 
score: mild (1-8), moderate (9-15), severe (16-24), and 
very severe (25+). ISS was calculated for both groups. 
Statistical analyses were performed using SPSS 26.0 
for Windows. Descriptive measures are presented as 
frequency and percentage distributions. The conformity 
of the data to normal distribution was checked with 
the Kolmogorov-Smirnov test. Chi-square analysis was 
used to examine the relationship between categorical 
variables. The level of statistical significance was set 
at p < 0,05.

RESULTS

	 A total of 313 patients with rib fractures were 
retrospectively identified; 53 patients with FRFs and 
260 patients with fractures other than FRFs. Notably, 
Group-A had a significantly higher number of female 
patients compared to Group-B (p < 0,001). The median 
age was similar in both groups (Table-I). The most 
common cause of injury for both groups was a vehicle 
accident, with 50.9% in Group-A and 36.5% in Group-B. 
Remarkably, tractor accidents were more frequent 
in Group-A compared to Group-B (13.2% and 7.69%, 
respectively) (Table-II) (Fig.1). 

Fig.1: Distribution of Trauma Mechanisms among patients in two groups.
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	 Group-A showed significantly higher rates of 
haemopneumothorax (30.1%), pulmonary contusion 
(15%), and flail chest (7.5%) compared to Group-B 
(13.7%, 1.5%, 0.76%) (p < 0.001). Extrathoracic 
injuries, including head trauma, vertebral fractures, 
maxillofacial trauma, and sternal fractures, were also 
more common in Group-A (p < 0.001). Clavicular and 
scapular fractures were more frequent in Group-B, but 
the difference was not statistically significant. Less 
than three rib fractures were found in 31 patients in 
Group-A and 180 in Group-B. Bilateral rib fractures 
were significantly higher in Group-A (28.3% vs. 
10.7%) (p < 0.001). Isolated FRFs were observed 
in four patients, and bilateral FRFs in 11 patients 
within Group-A. Intra-abdominal injuries occurred 
in two Group-A and 11 Group-B patients, with no 
significant association. Mortality and intubation rates 
were significantly higher in Group-A (p < 0.001). ICU 
admissions occurred in 25 Group-A and 67 Group-B 
patients. Median ICU stay per patient was 4.96 days 
in Group-A vs. 8.1 in Group-B, while hospital stay was 
longer in Group-A (8.18 vs. 5.1 days per patient). An 
ISS >15 was present in 22 Group-A and 57 Group-B 
patients (p < 0.001) (Table-III, Table-IV).

DISCUSSION

	 In our study, FRFs in polytrauma patients was 16.9% 
that is compatible with published articles.5,12,13 FRFs 
previously have been reported in 2.7% of cases with 

rib fractures or in 9.2% of patients with blunt chest 
trauma.4 Before the advent of computed tomography 
(CT), plain radiographs were used to diagnose FRFs. 
With the widespread adoption of CT scans, there has 
been an apparent increase in the detection of FRFs.14 
Luceri et al. and colleagues claim that FRFs were 
screened five-fold times more than plain radiograms 
due to widespread use of CT.5 Computed tomography 
is significantly better at detecting fractured ribs, 
scapulas, sternums, and vertebra than a chest X-ray. 
The contribution of CT remains controversial as an 
initial assessment instead of plain chest graphies, but 
in selected cases with abnormal respiratory findings 
and intubated patients, a thorax CT scan must be 
the initial assessment.15 Our mortality rate stands at 
20.7%. However, when we examine mortality rates 
across various old and new published articles, they 
fluctuate within a wide range of 0% to 58%.8,12,13,16 This 
significant disparity could potentially be elucidated by 
advancements in screening radiologic features or by 
evolving approaches to polytrauma patients.
	 During the pandemic period, our hospital was 
designated as a trauma center, serving a rural area 
with approximately 700,000 inhabitants. The region’s 
economy primarily revolved around agriculture, 
which was the main livelihood for most residents. We 
had a significant number of tractor accidents and falls 
from trees during the pandemic period, particularly 
when compared to other studies. However, the highest 
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Table-II: Analysis of Groups According to Trauma Type.

Group-A (n = 53) Group-B (n =260) p-value

Fall from height                                        

Fall from tree                                           

Accident in the vehicle                            

Accident outside the vehicle                

Motorcycle accident                                               

Tractor accident                                                         

Animal injury                                            

Earthquake                                                 

8 (15.9%)

3 (5.66 %)

27 (50.9%)

3  (5.66%)

2 (3.77%)

7 (13.2%)

1 (1.88%)

2 (3.77%)

75 (28.8%)

35 (13.4%)

95 (36.5%)

11 (4.2%)

14 (5.38%)

20 (7.69%)

8 (3.07%)

2 (0.76%)

P = 0.04

P = 0.11

P = 0.05

P = 0.64

P = 0.63

P = 0.19

P = 0.64

P = 0.08

n: Number of patients.

Table-I: Demographic Characteristics of the Patients in Group-A and Group-B.

Characteristic Group-A (n=53) Group-B (n=260) p value

Age (Mean ± SD) 52.6 ± 18.2 58.8 ± 17.1 0.02†

Gender - Female, n (%) 25 (47.2%) 59 (22.7%) <0.001††

Gender - Male, n (%) 28 (52.8%) 201 (77.3%)

n: Number of patients.
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incidence of high-energy trauma was attributed to traffic 
car accidents. In our study, demographic parameters 
such as age and gender were similar in both groups, but 
there was a statistically significant difference between 

them. Group-A had a younger mean age and a higher 
proportion of female patients compared to Group-B. In 
Group-A, intra-abdominal injuries appeared to be less 
frequent compared to Group-B. In the FRFs group, our 
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Table-III: Comparison of Clinical Characteristics Between Two Groups.

Group-A-n (%) Group-B n (%) p

Intubation                                

ICU duration                              

Service duration                      

Mortality                                 

Bilateral rib fracture

Flail chest                  

Vertabra fractures                  

Head injury                                

Clavicula fractures                   

Scapula fractures                   

Sternum fractures                    

Tibia-fibula fractures               

Femur fractures                        

MFT

Radius-ulna fractures               

Lung contusion                          

Pubic diastasis                           

Eye globe rupture                                 

Spinal injury                              

Hemopneumothorax                

Intraabdominal injury            

More than 3 ribs fractures 

Subclavian injury

Brachial plexus injury

13 (24.5%)

25

42

11 (20.75%)

15 (28.3% )

4 (7.5%)

13 (24.5%)

9 (16.9%)

7 ( 13.2%)

7 (13.2%)

6 ( 11.3%)

3 (5.66%)

7 (13.2%)

7 (13.2%)

8 (15.09%)

8 (15.09%)

1 (1.88%)

3 (5.66% )

2 (3.77%)

16 (30.1%)

2 (3.77%)

31 (58.4%)

1  (1.8%)

1 ( 1.8%)

14 (5.38%)

67

235

11 (4.2%)

28 (10.7%)

2 (0.76%)

12 (4.61%)

20 (7.69%)

25 (9.61%)

28 (10.7%)

8 (3.07%)

8 (3.07%)

13 (5%)

10 (3.38%)

4 (1.5%)

4  (1.5%)

None

None

None

34 (13.7%)

12 (8.84%)

180 (69.2%)

None

None

p < 0.001

-

-

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p < 0.001

p = 0.43

P = 0.61

p = 0.008

p = 0.35

p =0.03

p = 0.006

p < 0.001

p < 0.001

-

-

-

p < 0.001

p = 0.78

p = 0.13

-

-

n: Number of patients.

Table-IV: ISS Distribution Between Groups.

ISS for Group-A n (%) ISS for Group-B n (%) p value

1-8 13 (24.5) 1-8 134 (51.5)

< 0.0019-15 18 (33.9) 9-15 69 (26.5)

>15 22 (41.6) >15 57 (22.0)

ISS: Injury severity score, n: Number of patients.



Pak J Med Sci     February  2026    Vol. 42   No. 2      www.pjms.org.pk     484

intra-abdominal injury rate seems to be lower when 
compared to findings in other studies, suggesting a 
focus on trauma to the upper body region.3,13

	 In our investigation, when contrasting Group-A with 
Group-B, we noted significantly higher occurrences of 
vertebral and cranial fractures in the FRFs group. The 
sum of our cranial and vertebral injuries was 47.1%, 
which is compatible with published articles.12,17,18 
This finding is also in line with the results reported 
by Sammy and colleagues.12 However, clavicular and 
scapular fractures did not show a significant difference 
compared to Group-B, as reported by Fokin and 
colleagues.13 It is important to note that in Group-A, 
33 patients (66.3%) exhibited a remarkably higher 
occurrence of associated injuries such as cranial, 
vertebral, MFT, and sternal fractures compared to 
Group-B (19.2%).
	 Upon reviewing our results, we found that 
bilaterally fractured ribs were significantly higher 
in Group-A, suggesting a finding that increases the 
severity of trauma. The number of fractured ribs 
fewer than three was nearly similar in both groups, 
indicating that these two parameters are independent. 
ICU stay for Group-A was lower than for Group-B 
due to mortality rates; however, hospital stay was 
remarkably higher in Group-A when compared to 
Group-B. Major intrathoracic trauma in Group-A, such 
as haemopneumothorax, pulmonary contusion, and 
flail chest, were significantly higher than in Group-B. 
This finding supports the described mechanism of 
high-energy trauma responsible for FRFs, involving 
trauma to the upper body region both posteriorly 
and anteriorly such as cranial, vertebral, facial, and 
sternal fractures—which can potentially lead to life-
threatening complications. Recent data suggest that 
second rib fractures may also be considered markers 
of high-energy trauma, similar to first rib fractures, 
as they are often associated with severe intrathoracic 
and extrathoracic injuries.19 Interestingly, extrathoracic 
injuries appear to be the primary contributors to 
mortality rates, as referenced by Sammy and Luceri 
et al.5,12 Additionally, the presence of bilateral FRFs in 
eleven patients of Group-A (20.75%) may reflect the 
severity of injury among our patients.
	 In Group-A, we observed a 1.8% incidence of 
vascular injuries and one patient with brachial plexus 
injury. Our findings align with recent publications, 
which reported vascular injury rates between 2.3% and 
4.6%, and neurologic complications such as brachial 
plexus injury and Horner syndrome ranging from 0% 
to 1.1%. Similarly, the occurrence of brachial plexus 
injury has been reported between 2.7% and 6.7%.5, 

12,13 Serious vascular complications related to first rib 
fractures have also been emphasized in case-based 
literature. For instance, Dhaniwala et al. reported a 
case of traumatic first rib fracture complicated by 
subclavian artery laceration, upper limb ischemia, and 
pneumothorax, highlighting the potential severity of 

such injuries even when initial imaging may appear 
benign. This case underscores the importance of 
vigilant assessment for vascular compromise in the 
presence of first rib fractures.20 Vascular injuries in 
patients with FRFs were previously reported by Gupta 
and colleagues to range between 3% and 45%, with a 
mean of 12%.6 However, more recent articles indicate 
a lower incidence, ranging from 2.3% to 4.6%.5,12,13

	 In our isolated FRFs (7.5%), our findings refer to 
mild to moderate injury, which is similar to those 
published by Sammy et al. and Luceri et al.5,12 We had 
four patients with mild to moderate injury. It appears 
that our isolated FRFs do not inherently exacerbate 
the severity of trauma. However, when these FRFs 
are combined with other rib fractures, the severity 
of the injury increases, as Fokin and colleagues have 
indicated.13 The mechanism of vascular and neurologic 
complications is generally related to displaced 
fractures of the first rib. The lower incidence of our 
findings may be explained by the use of CT screening 
for FRFs. Luceri and colleagues claim that the majority 
of FRFs are detected by CT, and when identified 
through plain radiography, they may be more valuable 
as indicators of severe blunt trauma.5 Additionally, 
Sammy and colleagues claim that brachial plexus 
and vascular injuries seem to be exaggerated in such 
cases.12 Interestingly, a recent retrospective study 
reported that bilateral first rib fractures (BFRFs), 
despite being caused by high-energy trauma, may not 
be associated with the same rate of vascular or brachial 
plexus complications commonly seen in unilateral first 
rib fractures, suggesting a possibly different injury 
mechanism or force distribution.21

Limitations: First, it was a single-center retrospective 
study, which may limit the generalizability of the 
findings. Second, the sample size especially in 
Group-A was relatively small, which may have affected 
the statistical power. Third, the data were derived 
from hospital records and radiological findings, 
and possible variations in imaging techniques or 
documentation quality could have influenced the 
results. Additionally, the absence of long-term follow-
up data limits the ability to assess late complications 
or functional outcomes related to first rib fractures.

CONCLUSION

	 In polytrauma patients, FRFs strongly reflect severe 
extrathoracic trauma and are associated with high 
mortality rates, primarily due to major cranial and 
spinal injuries rather than intrathoracic trauma itself. 
This study demonstrates that FRFs, compared to other 
rib fractures, are significantly correlated with increased 
mortality in polytrauma patients. Hence, clinicians 
must be cognizant of the potential for fatal outcomes in 
patients with FRFs. Vigilant monitoring and meticulous 
evaluation are imperative to identify accompanying 
extrathoracic injuries. However, isolated FRFs may not 
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require an additional intensive approach compared to 
those occurring in polytrauma and can generally be 
managed similarly to other rib fractures.

Recommendations: When evaluated alongside both 
current and past literature, our study indicates that 
FRFs remain an important prognostic marker in trauma 
patients, particularly in polytrauma cases where they 
are associated with increased morbidity and mortality. 
This research contributes to the existing literature by 
providing updated data on the incidence and clinical 
implications of FRFs in the modern era of CT-based 
imaging. Clinically, our findings emphasize the 
importance of careful and comprehensive evaluation, 
as FRFs may indicate severe underlying thoracic 
or extrathoracic injuries even when initial imaging 
appears unremarkable. The strengths of this study 
include a relatively large sample size, the inclusion 
of associated systemic injuries, the assessment of 
diverse trauma mechanisms such as tractor accidents 
and falls from heights, and the objective evaluation 
of trauma severity and mortality using the ISS. These 
factors collectively enhance the reliability and clinical 
relevance of our findings. Despite these insights, further 
research is needed to refine trauma triage algorithms. 
Future studies should focus on exploring how fracture 
morphology and associated injury patterns influence 
mortality and the risk of vascular complications. 
Moreover, the potential synergistic effect of combined 
first and second rib fractures as a cumulative marker of 
mortality warrants deeper investigation.

Acknowledgements: Language editing support for 
this manuscript was provided by  Can Translation 
and Editing Services. All content was reviewed and 
approved by the authors to ensure accuracy and 
integrity.

Conflict of interest: None.

Source of funding: None.

REFERENCES
1.	 Hajjar WM, Al-Nassar SA, Almutair OS, Alfahadi AH, Aldosari 

NH, Meo SA. Chest Trauma Experience: Incidence, associated 
factors, and outcomes among patients in Saudi Arabia. Pak J Med 
Sci. 2021;37(2):373–378. doi:10.12669/pjms.37.2.3842

2.	 Nelson A, Reina R, Northcutt A, Obaid O, Castanon L, Ditillo M, et 
al. Prospective validation of the Rib Injury Guidelines for traumatic 
rib fractures. J Trauma Acute Care Surg. 2022;92(6):967–973.

3.	 Richardson JD, McElvein RB, Trinkle JK. First rib fracture: a 
hallmark of severe trauma. Ann Surg. 1975;181(3):251–254.

4.	 Wilson JM, Thomas AN, Goodman PC, Lewis FR. Severe chest 
trauma: morbidity implication of first and second rib fracture in 
120 patients. Arch Surg. 1978;113(7):846–849.

5.	 Luceri RE, Glass NE, Bailey JA, Sifri ZC, Kunac A, Bonne SL, et 
al. First rib fracture: A harbinger of severe trauma? Am J Surg. 
2018;216(4):740–744. doi: 10.1016/j.amjsurg.2018.07.034

6.	 Gupta A, Jamshidi M, Rubin JR. Traumatic first rib fracture: Is 
angiography necessary? A review of 730 cases. Cardiovasc Surg. 
1997;5(1):48–53.

7.	 Wild AT, Begly JP, Garzon-Muvdi J, Desai P, McFarland EG. First-
rib stress fracture in a high-school lacrosse player: a case report and 
short clinical review. Sports Health. 2011;3(6):547–549.

8.	 Flaaten N, Dyke G. First rib fracture: Still a marker of trauma 
severity? Emerg Med Australas. 2022;34(5):808–811.

9.	 Atin J, Yashwant ST, Masood H, Vijay J. First rib fractures: not 
always a hallmark of severe trauma—a report of three cases. Chin J 
Traumatol. 2013;16(4):251–253.

10.	 Breen KJ, Conneely JB, Winter DC. Isolated first rib fracture with 
minimal trauma. Ir J Med Sci. 2011;180(4):887–888.

11.	 Sinha S, Mummidi SK, Londhe S, Campbell AC. Isolated fracture of 
the first rib without associated injuries: a case report. Emerg Med J. 
2001;18(4):315.

12.	 Sammy IA, Chatha H, Lecky F, Bouamra O, Fragoso-Iñiguez 
M, Sattout A, et al. Are first rib fractures a marker for other life-
threatening injuries in patients with major trauma? A cohort 
study of patients on the UK Trauma Audit and Research Network 
database. Emerg Med J. 2017;34(4):205–211.

13.	 Fokin A, Wycech J, Picard E, Weisz R, Puente I. Is first rib fracture 
a culprit or a sign of injury severity? It is both. J Orthop Trauma. 
2018;32(8):391–396. doi: 10.1097/BOT.0000000000001189

14.	 Sano A. Rib radiography versus chest computed tomography in the 
diagnosis of rib fractures. Thorac Cardiovasc Surg. 2018;66(8):693–
696. doi: 10.1055/s-0038-1645887

15.	 Traub M, Stevenson M, McEvoy S, Briggs G, Lo SK, Leibman S, et 
al. The use of chest computed tomography versus chest X-ray in 
patients with major blunt trauma. Injury. 2007;38(1):43–47.

16.	 Albers JE, Rath RK, Glaser RS, Poddar PK. Severity of intrathoracic 
injuries associated with first rib fractures. Ann Thorac Surg. 
1982;33(6):614–618.

17.	 Poole GV Jr, Myers RT. Morbidity and mortality rates in major 
blunt trauma to the upper chest. Ann Surg. 1981;193(1):70–75.

18.	 Yee ES, Thomas AN, Goodman PC. Isolated first rib fracture: 
clinical significance after blunt chest trauma. Ann Thorac Surg. 
1981;32(3):278–283.

19.	 Tsimpinos M, Chrysikos D, Demesticha T, Piagkou M, Troupis 
T. Fracture of the second rib: an indirect sign of serious trauma 
like fracture of the first rib? J Chest Surg. 2023;56(6):431-434. 
doi: 10.5090/jcs.23.072

20.	 Dhaniwala NS, Dhaniwala MN, Shah P, Khan KK, Jadawala 
V, Jadhav S. Traumatic first rib fracture: An indication of life-
threatening injuries. J Orthop Case Rep. 2022;12(4):54-57. 
doi: 10.13107/jocr.2022.v12.i04.2764

21.	 Hefny AF, Mansour NA, Fathi MA. Bilateral first rib fractures 
in blunt trauma patients: a retrospective study. J Emerg Trauma 
Shock. 2025;18(1):22–25. doi: 10.4103/jets.jets_40_24

Authors’ Contribution: 

KC:  Performed material preparation, methodology 
design, literature search and study supervision. Also 
contributed to the writing of the first draft of the 
manuscript.
BH: Responsible for data collection, statistical analysis, 
literature search and contributed to the review and 
editing of the manuscript.
Both authors have read and approved the final version 
of the manuscript. 
BH and KC: Take full responsibility for the integrity 
and accuracy of the data and the final content of the 
manuscript.


	_Hlk160356613
	_Hlk215740608
	_Hlk161400129
	_Hlk215740389
	_Hlk209776647
	_Hlk216165590
	_Hlk216176609
	_Hlk199020112
	_Hlk199020290
	_Hlk213405615
	_Hlk213407726
	_Hlk213405734
	_Hlk134483131
	_Hlk134483833
	_Hlk134488393
	OLE_LINK3
	_Hlk134637542
	_Hlk134446413
	OLE_LINK6
	OLE_LINK1
	OLE_LINK2
	OLE_LINK3
	OLE_LINK8
	_Hlk216381634
	OLE_LINK35
	OLE_LINK3
	_Hlk200284843
	OLE_LINK10
	OLE_LINK13
	OLE_LINK8
	OLE_LINK9
	_Hlk208567717

