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Abstract  

Introduction: Traumatic flail chest is segment of the chest wall, which is caused by multiple 
fractures or by separation of bone structure (at least three sequential broken ribs or separated 
into two fracture lines). These injuries are mainly seen in polytrauma patients. Chest trauma is 
the third most common injury in trauma patients (8). Early surgical intervention, as definedas 
being within 24-72 hours after the trauma, should be performed, assuming other potentially 
life-threatening injuries have been treated (9-10). 

Aim of the Study: Our aim is to show the therapeutic benefits of surgical treatment (operative 
stabilization) of the flail chest. 

Material and Methods: We retrospective analyzed patients who underwent surgery at the 
Clinic for Thoracic Surgery, University Clinical Centre of the Republic of Srpska, Banja Luka, in 
the period from 01.12.1997. - 31.10.2020. 

Results: 68 patients with average age of 53.57 years with traumatic flail chest were surgicaly 
treated in the twenty-three year period at the Clinic of Thoracic Surgery, University Clinical 
Centre of the Republic of the Srpska, Banja Luka. The average length of a hospital stay was 15 
days. Survival rate in the operated group was 91.43%.  

Conclusion: If conservative measures such as internal stabilization, the use of analgesics, 
antibiotics, oxygen therapy and airway toilet does not lead to stabilization of respiratory 
function, surgical chest wall stabilization is necessary. 
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Introduction 

Flail chest is post-traumatic thoracic 
segment of the wall that does not have 
continuity with the remaining bony 
skeleton of the chest. It occurs with lost 
support of at least three ribs in two lines 
with the trauma (1).  

Pathophysiological disorder occurs 
due to the paradoxical movement: during 
inspiration flail chest moves toward the 
inside of the chest, while it moves outward 
during the expirium. This reduces the 
efficiency of breathing and the volume of 
inhaled air. This condition is followed by 
typical clinical triad intrabronhial- 
hemorrhage, ineffective cough and anoxia 
(1.2). 

Post-traumatic flail chest is a cause 
of high mortality, especially in polytrauma 
patients. Early work on the moving flail 
chest recorded a mortality of up to 80% (2). 
Standard treatment is focused on the 
treatment of lung parenchymal injury and 
pain control, often with the use of 
mechanical ventilation with positive 
pressure. Several previous studies have 
shown that there are multiple benefits of 
operative, surgical, stabilization of the flail 
chest (3). 

Aim of the Study 

The aim of the work consists in the 
presentation of therapeutic benefits of 
surgical treatment (operative stabilization) 
of flail chest. 
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Material and Methods 

Hospital records were processed by 
using the retrospective analysis of data on 
patients treated at the Clinic of Thoracic 
Surgery, University Clinical Centre of the 
Republic Srpska, Banja Luka with traumatic 
flail chest in the period from 01.01.1997. - 
31.10.2020. Both methods described so far: 
osteosynthesis systems and intramedullary 
stabilization (kischner’s wire and wire 
stitches) were used for stabilization of the 
flail chest. No consensus has yet been 
achieved on the ideal rib fractures fixation 
device (7), being the choice of the surgical 
procedure mostly related to the surgeonsʾ 
expertise and technological improvements 
(8). CT scanning was performed 
preoperatively to assess the volume of the 
thoracic trauma. All surgical treatments 
were performed under general endotracheal 
anesthesia, used by double-lumen tube by 
Karlens. Posterolateral thoracotomy with 
exploration of the pleural cavity was used as 
an operational method for the treatment of 
parenchymal lung lesions, intrathoracic 
hemorrhage and intrapleural clot removal. 
In the case of laceration of the parenchyma 
and lesions intrathoracic structures, two 
intrathoracic drainage were placed in the 
front and back line in the fifth and seventh 
intercostal space. 

Results 

Our study covers a twentythree year 
period from 01.12.1997. to 31.10.2020. 
during which the Clinic of Thoracic Surgery 
UCC of Republic Srpska, Banja Luka, 
surgically treated 68 patients with 
traumatic created flail chest. Surgery was 
performed on 61 men (89.71%) and seven 
women (10.29%). Patients' average age was 
53.57 years. In 26.47% (18 patients), the 
mechanism of injury was traffic traumatism. 
Postoperative mortality rate is 8.57%. 
Causes of mortality associated comorbidity 
in the elderly and associated polytrauma 
(abdominal injury, locomotor system, 
craniocerebral injury). Survival in the 
operated group was 91.43%. The average 
length of hospitalization was 15 days.  On 
twenty patients (29.41%), a suture lung 
parenchyma was performed with the 
thoracotomy and stabilization of flail chest 
due to its laceration. Four patients (5.88%) 
were undergone an extensive resective 

surgery of lung parenchyma (lobectomy or 
bilobectomy type). Five patients (7.35%) 
underwent suture hemidiaphragm due to 
its laceration. Only two patients (2.94%) 
underwent a fenestration of pericardium. 
Three patients (4.41%) were registered 
with a chronic postoperative pain. 

Discussion 

Prolonged artificial ventilation, is 
still the most commonly used method for  
the  treatment of the unstable segment of 
the  chest wall (2). 

The goal of  surgical stabilization of 
the unstable chest wall, is to shorten the 
time of application of respirators and avoid 
complications due to his prolonged 
applications (4).  

Most studies have shown that  
surgical stabilization leads to a reduction in 
mortality in thoracic trauma, shortens time 
in the intensive care unit, and reduces the 
length of application of mechanical 
ventilation (2,4,5). 

Indications for use of this surgical 
procedure are not yet standardized, but the 
following are generally accepted by the 
thoracic surgeons: 

•unstable chest wall if there is an indication 
for thoracotomy due to intrathoracic injury 
•unstable chest wall without contusion of 
the lung parenchyma 

•paradoxical movement of the unstable 
segment of the chest wall in patients on a 
ventilator (PEEP insufficient stabilization) 

•extensive deformity of the chest wall (4,5). 

Some authors suggest the following 
indications: 

•the existence of strong postoperative pain 
despite the slight paradoxical movements, 
which    could lead to respiratory 
insufficiency 

•associated abdominal injuries, after 
splenectomy and disposal rifts diaphragm 
•exploratory thoracotomy due to 
penetrating wounds (5). 

Advantages of the  surgical procedure are : 

• pain reduction  

• reduction of  the time that a patient 
spends on a ventilator 
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• early extubation of the patient 

• complete reduction of the fracture, with 
perfect anatomical consolidation (2,3,4,5). 

Most of thoracic surgeons believe 
that the extensive posterolateral 
thoracotomy is the optimal approach, 
without the need for additional thoractic 
incisions (6). 

Poor coalesced fractures of ribs in 
flail chest treated with artificial ventilation, 
as well as the consequent pain are 
additional arguments in favor of the rib 
fixation (6). 

The average age of treated patients 
in our series was 53.57 years, slightly more 
than in the literature, which states the 
average age of 52 yers.The average length 
of hospital stay which is mentioned in the 
literature is fifteen days; our results are 
consistent with the allegations in the 
professional literature. 

Authors state that the average 
survival after operative treatment of 
patients with traumatic flail chest above 
78%. Survival in our series of surgically 
treated patients with traumatic flail chest is 
slightly larger than the specified percentage 
of the scientific literature and is 91.43%. A 
possible explanation is, partially, in lower 
average age of treated patients. 

Most authors consider that the 
operational stabilization flail chest of the 
chest wall can be done in the first seven 
days after injury. In mentioned series of 
patients, operative stabilization of the flail 
chest of the chest wall is made within four 
days of injury, in most patients the first or 
second day of the injury. 

Conclusion 

Flail chest is a serious therapeutic problem 
which, if not treated appropriately, leads to 
disturbances in ventilation and gas 
exchange and ultimately to respiratory 
failure. 
If conservative measures such as the inside 
stabilization, the use of analgesics, 
antibiotics, oxygen therapy and airway 
toilet does not lead to a stabilization of 
respiratory function, surgical? stabilization 
of the chest wall is necessary. 

If conservative measures such as the inside 
stabilisation, the use of analgesics, 

antibiotics, oxygen therapy and airway 
toilet does not lead to a stabilisation of 
respiratory function, surgical stabilization 
of respiratory function, surgical 
stabilization of the chest wall is necessary. 

Such a relatively simple surgical procedure 
is far less risky compared to all the 
complications that can arise without it, 
increases the survival rate and significantly 
reduces hospitalization. 
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