
Approach to open fractures



Open Fractures



•A 28 year old male patient , victim of RTA , arrived to 
ER complaining of Right leg pain , wound with sever 
soft tissue injury as attached in the clinical photo 
below.





•Define open fracture 



•A fracture with an associated break in the skin that is 
capable of communicating with the fracture and/or its 
hematoma



Describe the “big 5” in open fracture care



The “big 5” in open fracture care

• Treat as an emergency

• Debridement and redebridement

• Stabilize fracture and soft tissue

• Early closure

• Antibiotics



•Describe steps of management to be done in 
ER and steps done in OR 



ER : 
1. Urgent IV antibiotics & tetanus prophylaxis
2. extremity stabilization 
3. Remove gross debris from wound
4. place sterile saline-soaked dressing on wound

OR :
1. Irrigation & Debridement : 3L for type I , 6L for typeII , 9L for 

type III
2. Temporary fracture stabilization, 
3. Local antibiotic administration and 
4. Soft tissue coverage



•Describe Gustillo and Anderson classification



Grade Wound Contamination Soft-tissue damage Bone injury

I < 1 cm Clean Minimal Simple, minimal 

comminution

II > 1 cm Moderate Moderate, some 

muscle

Moderate 

comminution

IIIA. > 10 cm High Severe with 

crushing

Soft-tissue cover 

possible

IIIB. > 10 cm High Severe loss of 

cover

Requires 

reconstructive 

surgery

IIIC. > 10 cm High Vascular injury 

requires repair

Requires 

reconstructive 

surgery



Would you  describe the infection rate that could 
occur in each subtype of Gustillo Classification ? 



Classification (Gustilo & Anderson)

    Type  Infection rate%

 

• I     0-2

• II    2-5

 

• IIIA  5-10

 

• IIIB  10-50 

• IIIC  25-50



•Clarify antibiotic coverage and tetanus prophylaxis 
regarding each type of open fracture according to 
gustello



Antibiotics based on Gustilo Classification

Grade I and II

Grade IIIA, IIIB and 

IIIC Special considerations

Antibiotics

1st generation 

cephalosporin (e

.g. cefazolin)

1. 1st generation 

cephalosporin for gram 

positive coverage

2. Aminoglycoside (such 

as gentamicin) for gram 

negative coverage

1. Penicillin should be added if concern 

for anaerobic organism (farm injury)

2. Flouroquinolones (e.g. 

ciprofloxacin) should be used for fresh 

water wounds or salt water wounds 

(can be used if allergic to 

cephalosporins or clindamycin

3. Doxycycline and 3rd or 4th generation 

cephalosporin (e.g. ceftazidime) can 

be used for salt water wounds



What antibiotic?





• Avoid Ciprofloxacin & other fluroquinilones as they inhibit 
osteoblastic activity

• Avoid high concentration of aminoglycosides as they inhibit 
osteoblastic function



How long ?

• Initiate within 3 hrs following injury

• Infection rate is doubled if antibiotic administration is 
delayed > 3hrs

• There is evidence that a single day of antibiotics is as 
good as a five day regimen in preventing infection

There is no evidence of benefit for the continued administration of 

antibiotics beyond 24 hours after definitive coverage or débridement 

and coverage with a sterile dressing



• Do you think that Gustilo–Anderson classification system is a full 
comprehensive system to deal with open fractures ? Or does it carry 
disadvantages ?



Disadvantages of Gustilo–Anderson classification

1. Definition has undergone many modifications and does not have 
uniformity in application

2. Includes wide spectrum of Injuries in Type IIIB Injuries

3. Mainly depends on size of the skin wound

4. Does not evaluate the severity of injury to Skin, Bone, 
Musculotendinous units separately

5. Does not address the question of Salvage

6. Poor interobserver reliability



•So, what other classification system do you know 
regarding open fractures (that would cover the Gustilo 
disadvantages)?

•Talk about it



• Ganga hospital classification system ( better clarifies type IIIB)

• Mclain modification of gustilo for hand open fractures

• Describe each







14 or less salvage and injuries with score of 17 or more have little success with 
salvage



• Specifically designed for type IllB injuries. 

• Assesses severity of injury to skin, muscle, and bone 
separately. 

• Total score predicts amputation. 

• Individual score provides guidelines for 
reconstruction. 

• Scoring includes comorbidities that influence 
outcome. 

• Better intra- and interobserver agreement compared 
with Gustilo classification. 







• GHOIS was found to have 100% sensitivity and 95% of specificity in 
predicting salvage

• GHOIS score of 17 and above was more accurate for predicting 
amputation with a sensitivity of 75% and specificity of 93.7%



Back again to the “big 5”

• Treat as an emergency

• Debridement and redebridement

• Stabilize fracture and soft tissue

• Early closure

• Antibiotics



1. Treat as an emergency

•How to deal with open fractures as an emergency ?



• Through dealing with using ATLS protocol (1o + 2o )



2. Debridement

• This step has two discreet phases:

• Wound irrigation

• Removal of all necrotic or devitalized tissue including bone



What is the most proper way for Irrigation ?

A. The use of Betadine 

B. High-pressure lavage normal saline

C.  low-pressure lavage with normal saline

Answer ??



•low-pressure lavage with normal 
saline is preferred

•“The solution to pollution is 
dilution”



•Why not to apply High-pressure lavage ? 



1. Because it leads to damage tissues such as periosteum and tendon 
sheaths 

2. It may also push dirt and debris deeper into the tissues. 



What about time recommendation for 
debridement ? 



• Current literature suggests no obvious advantage in 
performing debridement within 6 hours compared to 
debridement performed between 6 and 24 hours after injury



What factors determine the extent of Soft 
tissue debridement ?



    

• This is issue is determined through Muscle viability, which is assessed through   

4 C’s

• contractility

• capacity to bleed

• color

• consistency



What about Bone debridement, what are the 
remarkable points you have to consider?



• Remove avascular,  contaminated  fragments

• Protect soft tissue attachments

• Retain key bone fragments ?

• articular surface

• Re-evaluate “crucial tissues” at 2nd debridement



When do we need for Second-Look Debridement 
(redebridement) ?



• High-energy blast injuries 

• Severe contamination, farmyard, and sewage contamination 

• Delayed presentation >12 hours 

• Evidence of infection during debridement 

• Initial debridement considered unsatisfactory 



3. Stabilize soft tissue and fracture , what do 
you suggest for open fractures ? 



• External fixation:

• Plan pins

• Consider temporary versus to completion

• Understand mechanics

• Internal fixation:

• Depending on grade, contamination, and delay 



4. What is the propriate timing for Wound 
Coverage and Closure ? 



• A number of studies have shown excellent outcomes with closure 
performed within 3 days after injury

• DeLong et al have shown that closure within 24hrs to be safe

• Hertel et al have found that immediate coverage of type IIIA&IIIB was 
associated with lower rate of infection….fix and flap



Soft tissue coverage options

• traditional advice was to 
choose the simplest 
option as the first choice 
for soft tissue cover 



The revised reconstructive ladder includes the newer methods of 
reconstruction such as NPWT and acute shortening/bone transport. 
The “reconstructive elevator” concept is more popular now where the most 
appropriate and effective method of cover is chosen as the primary choice, 
however complex it may be. 



5. Antibiotics : are discussed above



Take-home messages

• Treat as an emergency

• Adequate debridement

• Appropriate antibiotics and dressing

• Stabilize fracture and soft tissues


