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RIB FRACTURES 
Common - 9-12% Trauma Admissions  

  Ziegler, J Trauma 1994; 37:975 

 
●  30% of Significant Chest Trauma 
●  Intrathoracic Injuries Correlate with #Ribs 
●  Assoc Injuries Common 
 



CONSEQUENCES OF PAIN 

●  Splinting  Reduced inspiration effort 

●  Smaller tidal volumes -> Reduced efficiency of 
Ventilation -> Hypercarbia 

●  Inadequate alveolar expansion -> Atelectasis 
and Hypoxia 

●  Decreased forced vital capacity and cough -> 
Reduced pulmonary secretion clearance -> 
Pneumonia 



PULMONARY CONTUSION 
●  Pathophysiology – Blunt force leading to interstitial 

hemorrhage, alveolar collapse, and shunting 
● Decreased pulmonary compliance, Increased work of 

breathing 
● Hypoxemia, Hypercarbia 

●  Mortality as high as 30% 



ALTERED MECHANICS IN FLAIL 
CHEST (NON-VENTILATED) 
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SHORT TERM OUTCOMES 
●  Battle CE et al. Injury 2012- Mortality OR=2.02 for 

pt with >2 rib fractures    
●  Dehghan N et al. JTACS 2014  

●  Flail chest mortality - 16% 
●  Flail and pulmonary contusion mortality - 42% 

●  Falgel BT et al. Surgery 2005  NTDB study 
●  48% pulmonary complication rate 

●  Ziegler DW et al. J Trauma 1994 
●  12% Mortality 
●  34% of patient discharged to long term facility 



ELDERS VS YOUNG ADULTS  

     Mortality 
Elderly  Young 
  22%    10%  Bulger, J Trauma 2000; 48:1040 
  20%      9%  Bergeron, J Trauma 2003; 54:478 
  20%    11%  Stawicki, J Am Geriatr Soc 2004; 52:805 

Bergeron E et al, J Trauma 2003; 54:478 Bulger, J Trauma 2000; 48:1040 



LONGER TERM OUTCOMES 
Marasco S et al. Injury 2015- 

●  At 6 months only 36% of patient with isolated 
thoracic injury had a good recovery (GOS-E 
score 7-8)   

Fabricant L, Mayberry J et al Am J Surg 2013, 2014  
●  2 mos: 76% persistent disability, 59% pain 
●  6 mos: 53% chronic disability, 22% chronic pain 
●  Isolated rib fractures: 40% chronic disability, 

28% chronic pain 
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●  Location 

●  Displacement 
  
●  Angulation 

●  Overlap 
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VITAL CAPACITY 

Bakhos et al, J Trauma 2006; 61:131  





J Trauma Acute Care Surg 2016; 80:95 



J Trauma Acute Care 
Surg 2016; 80:95 
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EVOLUTION OF TREATMENT 
Early treatment consisted of external traction 

using weights and towel clips/wires to reduce flail 

Am J Surg. 1946 Nov;72(5):753-5 Ann Surg. 1951 Jan;133(1):135-8 7 



EVOLUTION OF TREATMENT 
Dismal results due to prolonged bedrest and 

immobility and local wound problems 

7 



NEGATIVE PRESSURE VENTILATION 

7 



●  Internal Pneumatic Stabilization 
●  Internally stabilize chest wall 
●  Ensure adequate ventilation 
●  Allow improved pulmonary hygiene 
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POSITIVE PRESSURE VENTILATION 



J Trauma Acute Care Surg 2012; 73:S351 

Focus on Pulmonary Contusion Management 



FIXATION 
TECHNIQUES 
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FIXATION TECHNIQUES 



RIB LOC SYSTEM 



RIB LOC SYSTEM 



DEPUY SYNTHES MATRIXRIB 
FIXATION SYSTEM 



DEPUY SYNTHES MATRIXRIB 
FIXATION SYSTEM 

●  Pre-contoured titanium alloy locking low profile 1.5 mm 
thick plates with 2.9 mm diameter locking screws 

●  Plates pre-contoured to fit average rib shape, minimizing 
Intraoperative bending 

●  Plate stiffness similar to cadaveric osteoporotic rib, 
allowing for flexibility of the rib cage  

●  Plates long enough to fixate multiple and comminuted/
oblique fractures 

●  Anterior plating technique designed to avoid surgical 
disruption of intercostal soft tissues; intramedullary 
splints allow minimally invasive procedures 

●  Instruments enable stabilization of sub-scapular fractures 



KLS MARTIN L1 RIB FIXATION SYSTEM 

• One Size Self-Tapping/ 
Drill-Free Screws 

• No Pre-Drilling or 
Measurements 

 
• Minimally Invasive 

Instrumentation 
• Smart Shape Universal 

Plates 
• Adaptive & Strong 

Geometric Design 
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J Trauma Acute Care Surgery, 2017; 82:200 





J Trauma Acute Care Surg 2015; 78:883 



https://www.youtube.com/watch?v=3rTsvb2ef5k 
 

<iframe width="854" height="480" src="https://www.youtube.com/embed/3rTsvb2ef5k" frameborder="0" allowfullscreen></iframe> 


