
220                                                       Trakia Journal of Sciences, Vol. 15, № 3, 2017 

 

Trakia Journal of Sciences, No 3, pp 220-223, 2017 

Copyright © 2017 Trakia University 

Available online at: 

http://www.uni-sz.bg 

                                                                  ISSN 1313-7050 (print)                  

                                                                  ISSN 1313-3551 (online)        doi:10.15547/tjs.2017.03.006 
 

                         Original Contribution 

AN ANALYSIS OF 212 CASES OF RIB FRACTURES DUE TO BLUNT 

THORACIC TRAUMA 
 

Iv. Dimitrov*, Iv. Novakov, P. Bonev, A. Uchikov 
 

Department of General and Thoracic Surgery, Medical University - Plovdiv, University Hospital 

”St.George”- Plovdiv, Bulgaria 

 
 

ABSTRACT 

PURPOSE. The aim of this retrospective study was to investigate the role of rib fractures for the outcome 

in blunt chest trauma, to examine the mortality rate and the need of hospitalization of patients underwent 

blunt thoracic trauma.  

METHODS. 212 patients with fractured ribs after blunt thoracic trauma were included in the study. The 

mechanism of trauma, the number of fractured ribs; the type of associated thoracic injuries and the 

mortality rate were analyzed. 

 RESULTS. The patients were divided in two groups according to the number of fractured ribs-group 1-

patients with up to two fractured ribs- 72 patients/33,9%/,  and group 2- with three or more fractured ribs-

140 patients /66,1%/. The number of associated chest injuries was significantly higher in the second 

group- in 133 patients/95%/.The mortality rate was 16,9% /36 patients/.The mortality rate was 

significantly higher for the group of patients at the age above 65 years and for the group of patients with 

multiple/≥3/ rib fractures. 

 CONCLUSIONS. Our study confirms the role of rib fractures as a marker of severity in cases of blunt 

chest trauma patients. 
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INTRODUCTION 

Of all of the trauma-associated deaths, about 

20% to 25% are due to thoracic traumas, which 

accounts for the third most common trauma-

associated cause of death, after mortality from 

traumas of the head and extremities. Blunt 

thoracic traumas constitute the vast majority of 

thorax traumas, and the rib fractures are the 

most common finding (1-3). There are many 

studies that present a significant rate of rib 

fractures in patients underwent blunt thoracic 

trauma- from 7% to 40% (4, 5). The fractures 

of ribs are mostly encountered in the elderly, 

and they are very rare in the pediatric 

population. The rib fractures are often 

overlooked and underestimated, especially in 

the presence of co-existing pathologies, which 

may result in increased morbidity and 

mortality. There are different studies which 

discuss the correlation between the ages, the 

number of fractured ribs, the presence of 

associated thoracic injuries and patient 

mortality and morbidity (6, 7).  In our study,  
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we investigated the role of the fractured ribs as 

a marker of severity in cases of blunt chest 

trauma patients. 
 

MATERIAL AND METHODS 

We retrospectively evaluated the data of 212 

patients with rib  fracture due to blunt thoracic 

trauma, hospitalized and treated in the 

department of  General and Thoracic Surgery 

at the University Hospital ”St. George” for the 

period between January 2010 and December 

2012. The patients were included basing on the 

results from the imaging studies (conventional 

chest X-ray and computed tomography of the 

chest). For each patient we defined the sex, the 

age, the mechanism of chest injury, the number 

of fractured ribs, the type and the severity of 

associated intrathoracic injuries, hospital stay 

and the results from treatment.  
 

RESULTS 

The mean age of the patients was 53,9 years 

(from 15- to 91-years old). According to the 

age, the patients were divided in two groups- 

patients under the age of 65 years and patients 

over 65 years of age. The number of patients 

from the first group was significantly higher- 
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147 cases (69,3%), the group of patients over 

65 years included 65 patients (20,7%). The 

male patients were 161, and the female patients 

were 51. The analysis of the mechanism of 

trauma revealed that the leading cause for 

blunt chest trauma was the motor vehicle 

accident; the other factors are listed in Table 1. 

According to the number of fractured ribs, the 

patients were divided in two groups- group I 

included the patients with up to two fractured 

ribs (72 cases-33,9%), and group II for the 

patients with multiple rib fractures(≤3 ribs)- 

140 patients (66,1%). We found associated 

thoracic injuries in 36 of the cases from group 

I. The number of associated chest injuries was 

significantly higher in group II- 133 cases 

(95%). The type of associated chest trauma is 

presented in Table 2. The mean hospital stay 

was 8,7 days. Death occurred in 36 patients 

with rib fractures (16,9%), the lethality rate 

was higher for the group of patients over the 

age of 65years. The data revealed that the 

advanced age is a risk factor for mortality in 

patients underwent blunt chest trauma and rib 

fractures. Analyzing the correlation between 

the number of fractured ribs and the lethality 

rate, we found that the increasing number of 

fractured ribs lead to higher mortality rate - 

Figure 1. The mortality rate was higher in 

patients with multiple fractured ribs- there was 

a positive correlation for the hole cohort, as for 

each of the groups divided by age. 

 

Таblе 1. Mechanism of rib fractures, accordind the age distribution of the patients 

 

 

 

 

 

 

 

 

 

 

Tablе 2. Associated chest injuries,according the type of rib fracture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Figure 1.  Lethality rate in patients with rib fractures, according to the number of fractured ribs and age    
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number of fractured ribs 

≤65 years 

> 65

total

Mechanism of  

trauma 

N=212 

(%) 

age≤65 

(%) 

age> 65 

(%) 
P 

1.Motor vehicle accident 121 (57,1) 94  (63,9) 27 (41,5) < 0,05 

2. Pedestrian 19 (9,0) 12   (8,2) 7  (10,7) - 

3. Fall/Height/ 42 (19,8) 27  (18,4) 15 (23,1) - 

4. Fall/non-height/ 13(6,1) 1  (0,7) 12 (18,5) < 0,05 

5. Other 17(8,0) 13 (8,8) 4 (6,2) - 

Associated chest injuries 

 

N ≥2 fractured 

ribs 

Multiple 

fractured 

ribs(≥ 3 ribs) 

p 

Pulmonary contusion 139 15 124 < 0,001 

Pulmonary lacerations 3 0 3 - 

Pneumothorax 40 10 30 < 0,05 

Haemothorax 45 5 40 < 0,05 

Haemopneumothorax 25 3 22 < 0,05 

Fracture of clavicle 11 1 10 < 0,001 

Sternal fracture 6 2 4 < 0,05 

Scapula fracture 5 0 5 - 
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DISCUSSION 

The rib fractures are the most common result 

of a blunt chest trauma. In different studies of 

patients with rib fractures, the fraction of male 

patients was 60% to 70% (8, 9). In our study 

the male patients are predominant, which is 

compatible with the cited data. This could be 

explained with the physical activity and the 

higher rate of motor vehicle use. 
 

Many studies have reported that as the number 

of fractured ribs increases, the mortality rate 

also increases. However, similar morbidity and 

mortality rates are reported in cases of isolated 

rib fractures. Lien (10) and Flagel (11) 

revealed a direct positive correlation between 

the number of fractured ribs and  the morbidity 

and mortality rates. Ziegler (12) however did 

not find any correlation between the number of 

rib fractures and morbidity and mortality rates. 

In our study we found a significant difference 

for the mortality rate according to the number 

of fractured ribs. Basing on our data, we accept 

that the fracture of three or more ribs is an 

important risk factor for the patients underwent 

blunt chest trauma. Considering our findings, 

we recommend that all of the patients with 

fractured ribs should be hospitalized and 

carefully evaluated for associated intrathoracic 

injuries. There are various studies that reported 

a direct correlation between the age and the 

incidence of pulmonary complications and 

mortality in patients with rib fractures. The 

studies found that the age over 60years is a risk 

factor for higher mortality rate in patients 

underwent blunt chest trauma and rib fractures 

(13, 14). The positive correlation is explained 

with the particularities of patients in advanced 

age and in the elderly - the reduced pulmonary 

reserves, the increased sensitivity to the 

slightest hemodynamic changes, the presence 

of comorbidities. Nevertheless, the chest 

trauma should not be underestimated in the 

younger patients, especially when we take in 

mind that this is the group mostly affected by 

thoracic trauma. The pediatric and the young 

adult patients have a more elastic thoracic wall, 

therefore the lung parenchyma and the 

intrathoracic organs could be exposed to severe 

energy. In our study, we found that the age 

over 65 years is an important risk factor for 

mortality. The morbidity and the mortality 

rates are higher for the group of patients over 

65, even for the patients with isolated rib 

fractures. Taking in mind that it is a very 

vulnerable group, we recommend that all of 

these patients should be hospitalized and 

carefully evaluated. 
 

 

 

CONCLUSIONS 

This retrospective study presents the most 

common result of a blunt chest trauma- the rib 

fractures. Our study confirms the role of rib 

fractures as a marker of severity in cases of 

blunt chest trauma patients. The analysis of our 

results revealed that the mortality rate in 

patients underwent blunt chest trauma and rib 

fractures correlates directly with the number of 

fractured ribs and that the advanced age is a 

significant risk factor. Nevertheless, we 

recommend that all the patients with fractured 

ribs should receive thorough medical 

evaluation and follow-up. 
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