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Diagnosing Compartment Syndrome

● Diagnostic issues and challenges of acute compartment syndrome (ACS)
● Current understanding of ACS
● Requirements for ACS technology

○ Continuous biochemical monitoring 

○ Ability to reach fascial compartments of varying depths

○ High grade of accuracy 

● Comparison of various biochemical markers 
○ pH

○ Glucose

○ Sodium conductivity

● Proposed design for diagnosis



Misdiagnosis of Compartment Syndrome in Trauma patients
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Misdiagnosis of Compartment Syndrome in Trauma patients

30 mmHg pressure threshold

35% false positive rate

(insert picture of oxygen pressure in 
compartment)



Acute Compartment Syndrome

● Perfusion gradient             blood flow
● High compartment pressure            no blood flow
● Develop ACS ~7 hours after injury
● Outcomes: fasciotomy or permanent muscle 

damage

  



Requirements for ACS Technology
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● Continuous biochemical 
marker monitoring
○ 1 sample/10 minutes

● Depth below skin
○ 1-5 cm

● Standard of care
○ 16 gauge needle max

● Easy to use
● Cheap and disposable

https://basicmedicalkey.com/wp-content/uploads/2016/09/F500136f05-07-9780323077507.jpg


Biomarkers: pH probe
Current Specifications 

● 3mm probe 
● Measures pH 6.0 - 8.0

○ Injured muscle pH ~ 6.27

Modified Design

● Maintain probe width of 3mm 
● Elongate probe 
● 8cm by 3mm 
● Ceramic spear tip encased in glass
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Biochemical: Conductivity 

Current Specifications

● 12mm diameter 
● Measures conductivity 10 μS/cm − 1 S 
● Continuous measurements

Modified Design

● Place anode/cathode in two 18 gauge 
needles 

● Secured 3 mm apart
● Calculate conductance with multimeter

Atlas Scientific Conductivity Probe



Biochemical marker: Glucose monitoring 
[10]



Biochemical marker: Glucose monitoring 
Current Specifications

● Continuous monitoring
● Calibrate every 12 hours
● Minimally invasive (1 cm)

Modified Design

● Use two connected glucose electrodes
○ One in injured compartment
○ One in contralateral compartment

● Measures relative difference in glucose
● Electrodes inserted by placing in two 22 gauge 

pull away introducers (needles)

 Medtronic Enlite™ Sensor

[11]



Comparison of Potential ACS Detectors



Future Work with Glucose Detection 

***Reference electrode not pictured
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