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Background

• 69% of Acute 
Compartment Syndrome 
(ACS) associated with 
fractures

• Overall incidence of ACS 
following tibia fracture is 
reported at 4-5%

Acute Compartment Syndrome: 
Who is at Risk?

McQueen et al; JBJS Br. 2000

• Risk is slightly higher for closed injuries 
(4.7% vs. 3.3%)

• Highest rate of ACS seen in males under 
35yo
– Males 10X increase
– 5.9% for pts.<35yo vs. 1.7% pts.>35yo 

presumably due to high energy mechanisms

• Adolescents have 8.3% ACS after tibia fx

Rationale for Study

• Anecdotal observation of several patients 
with sports related tibia fractures

• Mechanism of injury not classic for acute 
compartment syndrome

Study Design

• IRB approved, retrospective review all tibia 
fractures over the last 3 years at MUSC
– Mechanism of injury
– Identify specific sport
– Identify patients with tibia

fracture and subsequent 
development of ACS

Patient Population

• 626 consecutive tibia fractures of all ages
• All treated at MUSC between July 2006 

and June 2009
• Included tibial shaft, plateau, and pilon

fractures



Results
• 34 acute compartment 

syndromes
– 5.4% overall (34/626)

• consistent with published 
literature

– Sports included: soccer, 
football, horseback riding, 
skateboarding, & wrestling 

• Analyzed soccer and football 
specifically

Soccer Results

• 9 of the 626 patients were playing soccer 
(1.4%)

• Average age 16; range 7-31yo
• 5/9 (55.6%) developed ACS (p<0.001)
• In total, soccer injuries accounted for 1.4% 

of tibia fractures (9/626) but 15.6% 
(5/32) of acute compartment syndrome 

Football Results

• 11 of the 626 patients were playing 
football (1.8%)

• Average age 20; range 13-40yo
• 3/11 (27.3%) developed ACS (p<0.001)
• In total, football injuries accounted for 

1.8% of tibia fractures (11/626) but 9.4% 
of acute compartment syndrome (3/34)

Discussion:
McQueen et al; JBJS Br 2000

• “High energy is generally believed to 
increase the risk of acute compartment 
syndrome.”
– True for distal radius and forearm fractures 

but not tibia fractures

• 59% of ACS in tibial diaphyseal fractures 
were low energy injuries
– Equal number of high and low energy 

mechanisms in total group

Explanation
• Young athletes may be especially prone to ACS

– Young age, often male
• Both significant risk factors

– Increased muscle mass in compartments
• Compartment size doesn’t change with age but muscles atrophy

• Athletes have increased muscle mass from training and 
competition

– Exercise may create 
inflammation/swelling in muscles
• May lower threshold for ACS

Explanation
• High energy injuries undergo “autodecompression”

– Supported by rate of ACS in open fractures (Brown 
et al; JBJS 1995) 

• Lower Gustilo & Anderson types are more at risk for 
ACS

• Direct kick or helmet impacting leg creates a 
fracture and soft tissue injury
– Tibia fracture and soft tissue causes were the top 2 

causes of ACS in study by McQueen et al
• These athletes sustain both



Conclusions

• Tibia fractures during soccer and football 
have a statistically significant increase in 
risk for development of ACS in this 
population

• Recommendations:
– Overnight observation in hospital if concerned
– Frequent physical examination
– High level of clinical suspicion for ACS

Thank You!


