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Introduction 
The muscle groups of the extremities are contained within an inelastic myofascial compartment. Swelling in a tight muscle 
compartment from bleeding or edema increases intracompartmental pressures, leading to decreased perfusion in that compartment- 
this is acute compartment syndrome (ACS).1,2 ACS is rare, but a major complication of soft tissue injury. It is more common in males 
and those < 35 years old (higher incidence of trauma in this age group).3 Fractures are associated with 75% of ACS, however, ACS not 
associated with a fracture are at greater risk of delayed diagnosis and treatment.4,5 A swift diagnosis is imperative as delayed treatment 
leads to long-term consequences and higher mortality. This review will discuss the pathophysiology, presentation, and diagnosis of 
acute compartment syndrome. 
 
Pathophysiology 
The most common cause of ACS is trauma. The most common location for ACS is the anterior tibial compartment of the leg, with tibial 
fractures being the most common risk factor.1,2,3 The volar (flexor) compartment of the forearm and the foot are also common locations 
for ACS.5,6 Both open and closed fractures are associated with compartment syndrome, in fact open fractures might increase the overall 
risk of compartment syndrome. ACS is caused by an increase in volume within a fascial compartment (think edema and hemorrhage) 
or a decrease in volume capacity within a compartment (think tight wound dressing or cast). The increase in pressure within the 
compartment causes decreased perfusion leading to tissue necrosis, neurologic damage, and possibly amputation.3 Tissue necrosis can 
begin as quickly as 3 hours and neurologic damage may be irreversible if treatment via fasciotomy is not performed within 12 hours of 
onset.7,8 Irreversible ischemic complications can result from failure to treat or delayed treatment of compartment syndrome (e.g. 
Volkmann contracture or foot drop). 
 

There are other traumatic causes of compartment syndrome as well, including bleeding disorders or anticoagulant use, crush injuries, 
deep burns, penetrating trauma, and high-pressure injection injuries. 
Non-traumatic causes include ischemia-reperfusion injury (usually after arterial occlusion), DVTs, envenomation, iatrogenic IV 
extravasation, and some necrotizing infections.2,9 
 

The key to understanding compartment syndrome is about perfusion pressure. 
 
Compartment perfusion pressure = MAP - compartment pressure 
 
Normal compartment pressure = 0 to 8 mm Hg. A reduction in tissue perfusion leads to a reduction in venous drainage, causing 
significant tissue edema. A reduction in lymphatic drainage, further increases pressure in the compartment and leads to compression of 
arterioles. This results in end-organ ischemia. 
 
Presentation 
ACS should be on your differential for anyone with extremity trauma, especially those who sustain a fracture. In a high-risk patient, 
signs and symptoms consistent with progressive swelling and neurovascular change within an extremity over the course of hours 
should sound the alarm bells. For this reason, serial exams are crucial, evaluating for a tight, painful muscle comparment.3 

Symptoms of ACS include intense pain (often described as out of proportion to exam findings), paresthesias, and deep, achy burning 
pain located in the distribution of a myofascial compartment. On exam, the most common findings include pain with passive 
movement of muscles in the affected compartment (early sign), a tight “wood-like” feeling on palpation of the affected compartment, 
diminished sensation, muscle weakness, and eventually paralysis of the affected muscles.4,10 These are the patients who receive 
appropriate analgesia but still complain of extreme pain to the affected extremity. 
Pain out of proportion to exam is the earliest symptom, however, it has poor sensitivity.11 Compartment firmness is the earliest 
objective sign, seen in ~50% of patients. 4,11 Paresthesias tend to occur < 2 hours after injury and are suggestive of neurologic ischemia. 
Muscle weakness tends to occur in the 2 to 4 hour window after injury.2 
 
Diagnosis 
About 50% lower limbs require amputation when treatment is delayed, 92% will develop neuropathy. Mortality is related to renal 
failure or sepsis. You get the picture that urgency is necessary in these patients, but for a pathology that requires a “clinical diagnosis”, 
the exam is only modestly helpful at best. 
 

- A delta “perfusion pressure” <20 mmHg is a definite indication for fasciotomy, <30 mmHg may be a relative indication 
clinical signs of acute compartment syndrome. 

 
- An “absolute pressure” from one single compartment that is >30 mmHg with a clinical picture consistent with compartment 

syndrome is diagnostic as well. 
 
Delta pressure = diastolic blood pressure [BP] – measured compartment pressure 
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The pressure at which a compartment should undergo fasciotomy is still debated. A single compartment pressure measurement has 
been shown to have low specificity leading to over-diagnosis and over-treatment. Therefore, it should be interpreted in the correct 
clinical context of the patient. 
 
The first compartment you should be checking is the anterior. The most missed compartment is the deep posterior. It’s hard to measure 
pressures in this compartment as you must go right between the tibia and fibula.  
 
Unfortunately, perfusion pressure has been shown in studies to generate false-positive results in 18–84% of patients with tibial 
fractures. Two studies showed that not one patient with measurements qualifying for fasciotomy required it. 
 
In many cases, young children, obtunded, critically ill patients, and those emerging from sedation, cannot participate in a physical 
exam to look for clinical signs and symptoms of compartment syndrome. 
 
Despite the limitations of the test, experts still advocate its use in the face of diagnostic uncertainty and the high risk of irreversible 
tissue damage and high morbidity if compartment syndrome is missed. In fact, one survey sent to 264 practicing orthopedic surgeons, 
78% regularly used compartment pressure measurements to determine the need for fasciotomy. 
 
The Stryker device is preferred and most frequently used. Still, a modified arterial pressure monitoring system is also an option, along 
with slit catheters and side-port needles, all with similar findings of intracompartment pressure. 
 
Labs 
Labs are not useful in diagnosis and should never be prioritized over starting treatment.  
 
Management 

● After the diagnosis is made or suspected, you should immediately consult surgery. The patient needs a fasciotomy performed 
and direct intracompartmental pressure can be monitored (via needle manometry). Ideally, fasciotomy is done within 4 hours 
of onset and if compartment pressure is measured to be over 30 mmhg.2,3 

● Remove any restrictive casts, bandages, splints, or anything that could increase extrinsic pressure on the affected 
compartment.2 

● Analgesia (ACS hurts!) and supplemental oxygen should be given. 
● If hypotensive, give crystalloid boluses as needed as hypotension can further exacerbate decreased perfusion to the affected 

compartment. If you have a hypotensive trauma patient, make sure to address the cause (e.g. hemorrhage).2 
● The limb should be in a neutral position, neither elevated or in a dependent position.18 
● Again, the only definitive treatment is fasciotomy.  

 
Summary 
Delaying diagnosis has dire consequences and can lead to muscle necrosis, neurologic damage, chronic pain, amputation, and 
infection.3 

Though a thorough exam and history is important for catching and preventing the sequela of less common causes of ACS, a patient 
with extremity trauma (especially with a fracture) should leave you wary. In a patient who presents with risk factors, pain with passive 
movement, paresthesias, and pain at rest is associated with a sensitivity of 93% for ACS12. Essentially, any patient with a combination 
of these symptoms probably has ACS and you need to act fast. 
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