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Open # are challenging because  

soft-tissue damage 
 
wound contamination 
 
loss of skeletal stability 
 
 



fracture comminution 

periosteal stripping 

bone loss 

injury to vessels, nerves, and tendons 

And are usually combined with 



adequate irrigation and debridement 
 
soft-tissue coverage 
 
acceptable reduction & stabilization 
 
antibiotic therapy 
 
late reconstruction 

Principles of management 



1992-2005,  8,946 hand injuries  

amputations (32.3%), 

fractures (23.7%), 

open wounds (19.9%)  

76.3% injured during paid work 

while operating a machine 

Epidemiology 



Epidemiology 

Hand injuries constitute for both countries 29% of all 
unintentional injuries 



Mechanism of injury 

The degree of soft-tissue injury and bone 
comminution are determined by the 
impact energy and the mode of 
application 
 
a detailed history will alert the surgeon to 
the nature and degree of contamination 
 - farm 
 - industrial 
 - meat packing plant  
 - chemicals 
 - overlying gloves e.t.c. 



Mechanism of injury 



Classification  



Classification  



146 fractures 

11% Type I  
 
29% Type II 
 
60% Type III 
 
Overall  incidence of infection 11% 
 - 0% in Type I 
 - 9% in Type II 
 - 14% in Type III  
 
 - Infection occurred in 20.5% of patients with 
contaminated wounds 
- 87% of infections occurred in crush or untidy 
laceration injury patterns 



200 open fractures distal to the carpus  
97 complications included 9 wound infections  
 
Infection rate increased: 
 - wound contamination,  
 - delay in treatment > 24h  
 - systemic illness 
 
It was not increased  
- internal fixation 
- immediate wound closure 
- large wound size 
- tendon/nerve/vascular injury 
- high-energy mechanism.  
 
 

Classification 
 
 
 
Type I: Clean wound and no systemic illness 
 
 
Type II: Contaminated wound, delay in treatment > 24 h 
hours, or significant systemic illness 
 
 
 
 
 



Type I and II open fractures were managed in 
the ED with irrigation, debridement, fracture 
stabilization and soft tissue coverage 
 
Later (within 24h) in the OR: 
unstable fractures,  
fractures with malalignment,  
wounds that required skin graft,  
neurovascular injuries, and  
severe tendon injuries 
 
Directly to OR: 
vascular compromise or  
severe mangling open wounds  
 
Only 2/145 infections (1.4%) 



Infection rate 0.3 – 11%, mean 4% 



Bacteriology   

Staphylococcus & streptococcus are the most 
commonly infecting organisms 
  
Especially wounds contaminated by: 
 
soil (gram-negative and anaerobic bacteria) 
 
warm river or lake water (Aeromonas     
hydrophila, P. aeruginosa, Vibrio vulnificus and 
Mycobacterium marinum) 
 
saliva, (Eikenella corrodens and anaerobics) 
 
Cat and dog bites are associated with 
Pasteurella multocida infection 



Significantly increased risk for infection when 
prophylactic antibiotics were not used after open 
fractures of the distal phalanx 

Antibiotic prophylaxis is not necessary in open 
wounds of the hand, including open fractures, that 
undergo immediate aggressive debridement. 

Sloan JP, Dove AF, Maheson M, et al. Antibiotics in 
open fractures of the distal phalanx. J Hand Surg 
1987;12B:123-124. 
 
 
 
 
 
 
 
 
Peacock KC, et al. Efficacy of perioperative 
cefamandole with post operative cephalexin in the 
primary outpatient treatment of open wounds of the 
hand. J Hand Surg 1988; 13A:960-964. 

Antibiotics 



Minimal contamination  
 - first-generation cephalosporins or semisynthetic penicillins  
 - vancomycin is used in the allergic patient 
 
More contaminated wounds 
aminoglycoside 
 
Contamination by dirt or saliva (anaerobic infection) 
Penicillin and Doxycycline 
 
Activity against Clostridium species 
vancomycin and flouroquinolone. 

Antibiotics 



Prophylactic antibiotics should be used for no 
longer than 48 to 72 hours. 
 
Postoperative prophylaxis of greater than 4 days 
has been associated with altered antimicrobial 
sensitivities of infecting organisms. 
 
In the management of complex open hand 
trauma, there seems to be little benefit to 
extending antibiotic treatment beyond 5 days  

Antibiotics   



Fracture management   

Rigid fixation of fractures promotes bony union and 
allows early mobilization 
 
 
Metallic hardware weakens local defenses and can allow 
bacterial adherence and glycocalyx formation 
 



Due to very low infection rate these fractures 
can be treated with adequate fixation as 
mandated by the fracture pattern 

Gustilo type I 



Gustilo type II 
Higher rate of infection and frequently are associated with 
an increased degree of bony comminution  
Immediate irrigation and debridement and external or KW 
fixation followed by delayed primary wound closure and 
internal fixation 2 to 7 days after injury has good results. 



 - Worse results in open fractures 
 
 - Absolute indication in intra-
articular fractures affecting both 
articular surfaces of the joint 
 
- Good option in accompanying 
severe soft tissue damage  



There was no statistically significant difference in infection 
and nonunion rates when comparing open and closed 
fractures. 



Gustilo type III 

More challenging problem. Because of the attendant risk for 
infection, fixation with an external fixator or K-wires until 
the soft tissue is stabilized and there is no evidence of 
infection. Skin graft or special designed flaps are usually 
necessary  



Bone or soft tissue loss 

Primary arthodesis in a functional position is a good option 



Conclusions  

Hand injuries are the main cause of work-related disability in 
young adults 
 
Open hand fractures are commonly combined with severe 
comminution, soft tissue damage, and wound contamination 
 
Aggressive debridement, antibiotic coverage, and appropriate 
timing of closure or soft-tissue coverage are essential for a good 
functional outcome 
 
For McLain type I and II injuries the fracture can be managed as 
a closed injury with KW, Ex-Fix or specially designed plates 
 
  



Treatment of a McLain type III open fractures must focus on 
the soft-tissue envelope, the vascularity of the injured part, 
and the inherent risk for infection  
 
Late reconstruction can be performed as soon as the soft 
tissues are viable and there no signs of infection 

Conclusions  



Mangled hand injuries 


