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ANALYSIS OF PATIENTS WITH BLUNT THORAX TRAUMA AND 

RIB FRACTURE; EVALUATION OF 201 CASES 

ABSTRACT 

 Introduction: Aim of this study is to evaluate the association of  rib fracture with pneumothorax, 

hemothorax, hemopneumothorax, lung contusion, subcutaneous emphysema, pneumomediastinum, 

sternum fracture and clavicula fracture  in patients who admitted to our clinics with thorax trauma 

Patients and Methods: Between January 2017 and October 2018, 201 patients with thorax trauma 

and rib fracture  who admitted to Afyon Health Sciences University, Faculty of Medicine, Department 

of Thoracic Surgery and underwent treatment and follow up were included in the study.  Age, sex, 

computerized tomography (CT) findings and duration of hospitalization of the patients were retro-

spectively evaluated. 

Results: Of the 201 patients with rib fracture, 152 were male, 49 were female, mean age was 51.46 

and mean duration of hospitalization was 4 days.  Total number of rib fracture was 716 and 430 of 

the fractures were deplased and 286 were non-deplased. Also 346 of the fractures were in the mid 

segment ribs (5-8th ribs) , 224 of them were in the high segment (1-4th ribs) and 146 of the fractures 

were in the lower ribs (9-12th ribs).  Of the patients with rib fracture, 57.7% had pneumothorax, 44.1% 

had lung contusion, 27.9% had subcutaneous emphysema, 27.4% had hemothorax, 18.4% had hemo-

pneumothorax, 10.9% had sternum fracture, 9.5% had clavicula fracture and 4.5% had pneumomedi-

astinum. 

 Discussion and conclusions: According to our study, traumatic rib fractures are most commonly in 

the deplased form and in the middle segment ribs (5-8th). Pathologies accompanying deplased rib 

fractures are more common than non-deplased fractures. Each complication should be evaluated 

individually and should be treated by the required method. 

Article history: 

Received: 04 July 2019 

Accepted: 19 February 2020   

Available Online: 10 September 2020 

Key Words: 
 
Rib fracture 
Hemopneumothorax 
Computerized thorax tomography 

*Correspondence: Ahmet DUMANLI 

Address: Afyonkarahisar Health Science University, 
Chest Surgery AD., Afyonkarahisar, TURKEY  

E-mail: ahmet_dumanli@hotmail.com 

Turkish Journal of Health Science and Life  

2020, Vol.3, No.1, 1-5. 

1. Introduction 

Thorax traumas constitute one third of all trauma 

emergencies and responsible from nearly 20-25% 

of all traumatic life losses [1]. Blunt thorax traumas 

(BTT) are most commonly produced by traffic 

accidents, followed by assault, falling down, 

crushing and squeezing [2].  In the <40 years old 

adults, most common cause of accidental deaths 

are traffic accidents [3]. Thorax traumas are the 

third common type of all trauma cases [4]. The 

most common finding in the thorax traumas are rib 

fractures. Rib fractures are generally caused by 

BTT and are most commonly observed in the 4-9th 

ribs [5,6]. 

 

2. Patients and Methods 

Ethics committee approval was received from 

Afyonkarahisar University of Health Sciences 

2019/4 dated and numbered. 

A total of 201 patients with thorax trauma and rib 

fracture who admitted to Afyon Health Sciences 

University, Faculty of Medicine, Department of 

Thoracic Surgery between January 2017 and 

October 2018 were included in the study.  The 

hospital files and computerized thorax 

tomographies (CT) of the patients were 

retrospectively evaluated. Age, sex, numbers, levels 

and sides of the fractured ribs, accompanying 

intrathoracic pathologies; pneumothorax, 

hemothorax, hemopneumothorax, thorax contusion, 
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sternum fracture, pneumomediastinum, 

subcutaneous amphysema, clavicula fractures and 

duration of hospitalization were recorded. All study 

patients were called for outpatient follow up at 

least one time. Afterwards, the follow up was either 

ended or continued according to present findings. 

The relationship between rib fractures and 

intrathoracic injuries were evaluated.   

 

3. Results 

Demographic properties of the patients are shown 

in Table 1. The duration of hospitalization of the 

patients ranged between 0 to 31 days with a mean 

duration of 4 ± 3.86 days.   

 

 

 

 

 

 

Total number and distribution of rib fractures are 

given in Table 2. Number of right sided rib fractures 

were 389 and most commonly deplased and in 

middle segments with 16.3%, while number of left 

sided rib fractures were 327 and most commonly 

deplased and in middle segments with 12.3%. Rib 

fractures were most commonly in the middle 

segments with 48.3% and least commonly in the 

lower segments with 20.4%. 

The pathologic finding associated with rib fractures 

are given in Table 3. The bilateral rib fracture cases 

were associated with 6 lung contusions, 5 

pneumothorax, 2 clavicula fractures and one 

subcutaneous amphysema. Of the other 

pathologies, there was 9 pneumomediastinum and 

22 sternum fractures. Subcutaneous amphysema 

was present in 56 cases with 62.5% in the right side 

and in 3 of the patients the pathology was bilateral. 

Clavicula fracture was present in 19 patients, most 

commonly right sided with 52.6% and bilateral in 2 

patients.    

 

4. Discussion  

 Thorax injuries are a significant situation which 

affects significant vital organs and alters the 

cardiorespiratory balance, hence affecting other 

systems and requiring urgent management [7].  

Thorax traumas constitute 1/3 of all trauma 

emergencies [2].  In the literature 30% of the chest 

traumas were penetrating and 70% are blunt 

traumas [8].  All of our patients had blunt thorax 

trauma. The most common cause of blunt thorax 

traumas are traffic accidents, followed by assault, 

falling down and crushing [2]. Previous studies 

stated that 1/4 of all trauma casualties are caused 

by thorax traumas [1, 5]. Only 2 of our patients were 

dead followint trauma. This low frequency is 

probably resulted from the admittance of only blunt 

thorax trauma cases. The most common pathology 

in thorax traumas are rib fractures [6].  The reason 
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Number of 
patients 

Age 
range 

The average 
age 

Standard 
deviation 

Men 152 19-91 50,45  

Women 49 19-82 54,63  

Total 201 19-91 51.47 ± 17.93 

Table 1: Demographic Features  

Deplase rib fracture n Nondeplase rib fracture n Total % 

      

Right      upper (1-4) kot fr deplase   74 Right   upper (1-4) kot fr nondeplase 43 117 16.34 

middle (5-8) kot fr deplase 117           middle (5-8) kot fr nandeplase 65 182 25.42 

lower (9-12) kot fr deplase   54           lower (9-12) kot fr nandeplase 36   90 12.57 

      

Left       upper (1-4) kot fr deplase   66 Left     upper (1-4) kot fr nondeplase 41 107 14.94 

 middle (5-8) kot fr deplase   88          middle (4-8) kot fr nondeplase 76 164 22.91 

lower (9-12) kot fr deplase   31          lower (9-12) kot fr nondeplase 25 56   7.82 

Total 430  286   716 100.00 

Table 2: Rib Fracture Distribution 
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of hemothorax and pneumothorax in blunt thorax 

traumas is the pulmonary parenchymal injury 

caused by broken rib pieces [9]. Rib fracture was 

radiologically present in all of our study patients. 

The diagnosis of hemothorax or pneumothorax 

was confirmed by routine thorasynthesis of all 

suspected cases. Only contraindication for 

thorasynthesis was coagulopathy [10].  Males take 

over a more active role in the society; hence they 

are more commonly exposed to traumas [6]. In 

parallel, chest traumas are more commonly 

observed in males and between 2nd and 5th 

decades [11]. The mean age of our study patients 

was 51.5 ± 17 in accordance with the literature. 

Thorax injuries are not generally isolated and they 

are commonly together with head traumas, other 

bone fractures and intraabdominal injuries [12]. In 

our study, we excluded cases with extrathoracic 

injuries. 

Lung contusion has a frequency of 17-70% in all 

parenchymal injuries and has an important role 

with its potentially high morbidity and mortality rate 

[12].  The mechanism of lung contusion is 

explained by two mechanisms; first is direct 

compression of the traumatic agent to lung 

parenchyma.  Second mechanism is the serious 

shift of lungs, tracheobronchial tree and 

mediastinal structures as a result of generally 

traffic accidents [13, 14].  It is usually caused by 

blunt traumas and is close to the solid structures 

such as vertebrae, ribs, liver and heart [12].  Chest 

wall shows resistance to injury and reflects the 

absorbed kinetic energy to the lung and alveoli are 

stretched and torn with different mechanisms 
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Table 3: Pathologies Associated with Rib Fractures  

  n % % distribution 

Pneumothorax Right 75 37.31 64.65 

 Left 41 20.39 53.35 

 Total 116 57.7 100 

     

Hemothorax Right 34 16.92 61.82 

 Left 21 10.45 38.18 

 Total 55 27.36 100 

     

Hemopneumothorax Right 24 11.94 64.86 

 Left 13 6.47 35.14 

 Total 37 18.41 100 

     

Lung Contusion Right 49 24.38 54.44 

 Left 41 20.40 45.56 

 Toltal 90 44.78 100 

     

Subcutaneous Emphysema Right 35 17.41 62.50 

 Left 21 10.45 37.50 

 Total 56 27.86 100 

     

Clavicle Fracture Right 10 4.98 52,63 

 Left 9 4.48 47.37 

 Total 19 9.45 100 

     

Pneumomediastinum n %   

 9 4.48   

     

Sternum Fracture n %   

 22 10.95   
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following positive pressure. Afterwards, the blood 

enters the interstitium and the alveolar space [13].  

As a result, lung contusion is the occurrence of 

interstitial and alveolar damage following thorax 

traumas and without lung laseration [15]. In the 

following days, the lung contusion may increase, 

decrease or remain the same [16]. Physical 

examination findings may be absent in lung 

contusion [12]. In the posteroanterior chest x-ray, 

radiologic findings are not present in the 

posttraumatic 1-2 hours, however significant 

contusions may be detected in the 3rd-4th hour x-

rays [13]. In 24 hours all the contusion findings are 

settled [12]. Contusion was present in 12.7% of 

patients in the study of Imamoglu et al. [4], and 

12.5% of the patients in the study of Apiliogulları et 

al. [6]. Lung contusion was significantly more 

common in our study with 44.8%.   

 Rib fractures are the most common pathology in 

the thorax traumas [6]. They are most commonly 

caused by motor vehicle accidents [17]. In different 

studies, the incidences of traumatic rib fractures 

are reported to be between 7-40%, while isolated rib 

fractures are reported to be between 6-12% [17]. 

The frequency of rib fracture was 36.4% in the 

study of Imamoglu et al. [4], and 28.6% in the study 

of Cangır et al. [3].  At least one rib fracture was 

present in all of our study patients. The site of 

fracture is generally in the weakest site of the rib, 

which is the angulation area, close to the lateral 

portion [18]. Fractures are most commonly at the 4-

9th ribs [11]. In our study, the fractures were 

present in the 4-9th ribs on 48.3% of the cases. 

First and second ribs are the most stable ones, 

surrounded by clavicle, scapula and shoulder 

region and are harder to break [19]. Fracture of 1st 

and 2nd ribs were 3.6 and 6.8% consecutively in our 

study with the least frequency of all rib fractures. 

Moreover 1st and 2nd ribs have significant vessel 

and nerve neighbourhoods and injuries of these 

structures in the fractures of these ribs are 

reported to be 14% in a study [20].  Males are more 

active in the society and in parallel they are 

exposed to traumas more commonly than females 

[6]. Chest traumas are also more common in males 

and between 2nd and 5th decades [11]. In 

accordance with the literature, the frequency of 

males was 72.1% (n: 183) and mean age was 

around 5th decade in our study.  

Pneumothorax is another common complication of 

thorax trauma [21]. Traumatic pneumothorax 

generally results from the alteration of visceral 

pleura integrity by the broken ribs [2,6]. The 

frequency of pneumothorax was reported to be 

30.9% by Imamoglu et al. [4], 20.8% by Cangır et al. 

[3] and 33.9% by Serin et al. [2]. Pneumothorax was 

present in 116 (57.7%) of our study patients. It was 

right sided in 64.6%, left sided in 35.4% and bilateral 

in 8 cases.  

Hemothorax and hemopneumothorax are other 

common problems of thorax traumas [21]. These 

problems are also cause after rib fractures. In a 

study by Apilioglu et al., hemothorax was observed 

in 20.8% and hemopneumothorax was present in 

8.3% of the patients [6]. Cangır et al., reported 7.1% 

hemothorax and 20.9% hemopneumothorax in their 

study [2]. In our study hemothorax was present in 

27.4% of the patients and was right sided in 61.8% 

of the cases. Hemopneumothorax was 18.4% and 

was right sided in 66.9% of the cases. 

 Sternum fracture is less common than rib fractures 

and is caused by severe traumas over the anterior 

wall of thorax, usually by steering wheel crushes 

[3]. The frequency of sternum fracture was reported 

to be 2% by Apiliogulları [6], 3.6% by Imamoglu et al. 

[4], and 10.7% by Cangır et al. [3]. Sternum fracture 

was present in 19.9% of our study patients.     

 Of other posttraumatic pathologies, subcutaneous 

amphysema was reported to be 10.9% by 

Imamoglu et al. [4] and 17.8% by Yazkan et al. [12]. 

It was present in 27.9% of our study patients.  

Fracture of clavicle was reported to be 5.5% by 

Imamoglu et al. [4], 12% by Apiliogulları [6] and 

9.5% in our study. Our posttraumatic 

pneumomediastinum rate was 4.5%.   
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The mortality rate was reported to be 3.6% by 

Imamoglu et al., 4.1% by Yazkan et al. [12], and 1% 

in our study.  

The rate differences between our study and other 

studies are probably due to the inclusion of 

patients with isolated thoracic trauma and rib 

fractures. 

 

5. Conclusion 

The most common pathology that is encountered 

after blunt thorax traumas are rif fractures. It is 

most commonly observed in the mid segment ribs.  

Rib fractures may be accompanied by 

pneumothorax, hemothorax, lung contusion, 

pneumomediastinum, subcutaneous emphysema, 

sternum fracture and clavicula fracture. The most 

common concomitant pathology is pneumothorax. 

The presence of these complications and mortality 

are determined by the age of the patient and the 

number of fractured ribs. The complications should 

be treated appropriately. 

 

 Funding 

This study received no financial support. 

 

References 

1- Battistella FD,Benfield JR. Blunt and penetrating injuries of the chest 
wall, pleura and lungs. İn ShieldsTW. General Thoracic Surgery. Fifth 
ed. Philadelphia:2000; 815-63. 

2- Serin Hİ, Erkoç MF. Toraks travmalı Erişkin Hastalardaki Kot fraktürü 
ve Hemopnömotoraks Arasındaki Korelasyon. Bozok Tıp Derg 2018;(8)
3:83-6 

3- Cangır AK, Nadir A, Akal M, et al. Toraks Travması: 532 Olgunun 
Analizi. Ulusal Travma Dergisi. Nisan 2000 

4- İmamoğlu OU, Öncel M, Ergynel T, et al. Approach to thorax trauma: 
Summary of 110 cases. TGKDCD 1999; 7:6, 450-3 

5- Hasbahçeci M, Özpek A, Başak F, Çalışkan M, Ener BK, Alimoğlu O. 
Künt toraks travmasında mortaliteye etki eden faktörler. Ulus Travma 
Acil Cerrahi Derg 2013;19 (2):127-32. 

 6- Apilioğulları B, Esme H, Ceran S, Düzgün N. Retrospektive analysis 
of 48 

cases with thoracic trauma.  Anatol J Med Sci 2015;1(1):14-18 

 7- Yazkan R, Özpolat B. Göğüs Travmaları: 132 Olgunun 
Değerlendirilmesi. Bidder Tıp Bilimleri Dergisi 2010;2:15-20. 

8- Çakmak M, Akar E,Oruç M. Göğüs Travmalarında Cerrahi Yaklaşım: 
36 olgunun değerlendirilmesi. Solunum Hast 2011;22 (3):94–6. 

 9- Öncel M, Akyol KG. Analysis of the 296 Cases Accepted Traumatic 
Hemothorax.  Ankara Üniversitesi Tıp Fakültesi Mecmuası 2010, 63(1). 

 10- Batırel HF, Yüksel M. P levral efüzyona yaklaşım: cerrahi 
perspektif . Toraks dergisi 2002:3(ek 6):10-6 

11- Çobanoğlu U, Yalçınkaya İ. Toraks yaralanmaları. Ulus Travma Acil 
Cerrahi Derg 2010;16 (1):77-83. 

 12- Yazkan R. Pulmonary contusion in adult isolated chest injuries: 
Analysis of 73 cases. Bidder Tıp Bilimleri Dergisi, 2011 • Cilt 3 • Sayı: 3 • 
9-15 

13- Altınok T. Akciğer Yaralanmaları. TTD Toraks Cerrahisi Bülteni 
2010;1:55-9. 

14- Nakayama DK, Ramenofsky ML, Rowe MI. Chest injuries in 
childhood. Ann Surg 1989;210:770-5. 

 15- Mansour KA, Bongiorno PF. Blunt Trauma: Chest Wall, Lung, 
Pleura, Heart, Great Vessels, Thoracic Duct, and Esophagus. In: 
Pearson FG, Cooper JD, Deslauriers J, Ginsberg RJ, Patterson CA, 
Urschel HC, eds. Thoracic Surgery. Second ed. Churchill Livingsyone. 
2002, p.1832-49. 

 16- Soysal Ö: Künt Toraks Travmaları. Yüksel M, Kalaycı NG. Göğüs 
Cerrahisi. 1. Baskı. İstanbul. Merajans Ltd. Şti. 2001, s. 447-64. 

 17- Sirmali M, Türüt H, Topçu S, et al. A comprehensive analysis of 
traumatic rib fractures: morbidity, mortality and management. Eur J 
Cardiothorac Surg 2003;24(1):133-8. 

 18- Toker A, Kalaycı G. Göğüs Anatomisi. Yüksel M, Kalaycı NG. Göğüs 
Cerrahisi. İstanbul, 2001:19-36 

 19- Jaiswal A, Tanwar YS, Habib M, Jain V. First rib fractures: not 
always a hallmark of severe trauma-a report of three cases.Chin J 
Traumatol 2013;16(4):251-3. 

 20- Şehitoğulları A, Kahraman A, Sayır F, Akın O, Sevilgen G, Çobanoğlu 
Ç. Clinical Profile of Thorax and Lung Injuries Associated with the 2011 
Van Earthquake in Turkey. Eur J Gen Med 2013;10(2):69-73 

 21- Muz MH,Özer B. Pnömotoraks. Turkiye Klinikleri J Int Med Sci 
2005;1(32):123-73. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dumanli et all./Turkish Journal of Health Science and Life (2020), 3(1),1-5 


