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Definition
Acute compartment syndrome (ACS) the elevation of 
intracompartmental pressure (ICP) to a level and for a duration that 
without decompression will cause tissue ischemia and necrosis. 

Devastating condition where an osteo-fascial compartment pressure 
rises to a level that decreases perfusion . may lead to irreversible 
muscle and nerve damage .

It is a TRUE orthopedic emergency 



WHAT IS A COMPARTMENT ?

A closed area of muscle group , nerves and blood vessels surrounded by 
fascia .

Muscles are arranged in different compartments and surrounded by 
one fascia , this arrangement is called osteo-fascial compartment















There are Various risk factors related to compartment syndrome and 
age is one of the important factors. 

Younger patients are more prone to get ACS as compared to elderly 
patients with the same nature of trauma 

. Closed tibial shaft fracture is the most common cause of compartment 
syndrome and is comprised of one-third of all cases of ACS. 

One-fourth of the cases result from blunt and crushed soft tissue limb 
trauma while radius ulna shaft fractures are responsible for 20 percent 
of the cases. 

Foot injuries in road traffic accidents account for 6% of all cases of ACS









cascade of events includes :
•local trauma and soft tissue destruction
•bleeding and edema
•increased interstitial pressure
•vascular occlusion (decreased venous outflow 
relative to arterial inflow)
•myoneural ischemia





What's the normal Muscle Perfusion Pressure (MPP)?

MPP is the diastolic Blood Pressure 
(dBP)

minus

the IntraMuscular Pressure (IMP)

If MPP is below 30 mm mercury (Hg), 
muscle hypoxia will occur
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PATHOPHYSIOLOGY

Core Curriculum V5Image: Schmidt, OTA core curriculum presentation acute compartment syndrome 2018

• In normal tissue, there is a 
steady state of flow between 
the high-pressure arterial and 
low-pressure venous systems

• An injury such as a fracture, a 
burn, or anything that 
damages the soft tissue can 
disrupt this gradient and “tilt 
the seesaw”



PATHOPHYSIOLOGY
• In damaged tissue, rising 

pressure→reduction in flow 
to muscle

• Reduction in flow→tissue 
ischemia

• Tissue ischemia→More 
cellular injury and release of 
osmotically active cellular 
contents into interstitial 
fluid

• Release of fluid→ further 
increase in pressure























••No difference in the complications for monitored vs non-monitored 
patients with a tibial shaft fracture.

••Continuous compartment pressure monitoring appears to be a safe 
with no increase in the rate of fasciotomies performed.

••There was a trend towards reduced time to fasciotomy and a reduced 
rate of split skin grafting for wound closure with CCPM

https://www.sciencedirect.com/topics/medicine-and-dentistry/tibia-shaft-fracture
https://www.sciencedirect.com/topics/medicine-and-dentistry/fasciotomy
https://www.sciencedirect.com/topics/medicine-and-dentistry/skin-transplantation
















for the diagnosis of compartment syndrome. J Orthop Trauma. 2007 Feb;21(2):99-103

• This was a prospective cohort study in a level 1 trauma center, with a consecutive series of 242 patients 
with a tibia fracture.

• Measured diastolic blood pressure preoperatively, intraoperatively and postoperatively

• Found ~20 mmhg (lower) difference in intraop pressures

notes that the delta p may be spuriously low intraoperatively, and with tibial nailing, it is safe to 

assume the delta p will return to a higher level postoperatively.

They recommended continued monitoring in the postoperative period with clinical examination 

and measurements as needed

INTRAOPERATIVE PRESSURE
MEASUREMENT



























LEG FASCIOTOMY

• Draw all anticipated surgical 
incisions – do not place implants 
through a fasciotomy incision 
that is left open

• Infection Risk

• Planned plateau incision



LEG FASCIOTOMY

• Dual Incision

• Incision over the lateral leg 
with two deep fascial 
incisions using scissors 
(anterior and lateral 
compartments)

• Identification of superficial 
peroneal nerve in the lateral 
compartment



LEG FASCIOTOMY

• Dual Incision

• Incision posterior to the 
posteromedial tibia with 
release of superficial and 
deep posterior 
compartments

• Find the soleal bridge and 
enter the deep posterior 
compartment off the back of 
the tibia

Image provided by Lisa Cannada MD











Forearm Fasciotomy

Protect median nerve, brachial 
artery and tendons after release

Consider dorsal release





COMPARTMENTS OF THE FOOT 

9 main compartments (controversial)
•medial

•abductor hallucis
•flexor hallucis brevis

•lateral
•abductor digiti minimi
•flexor digiti minimi brevis

•interosseous (x4)
•central (x3)

•superficial
•flexor digitorum brevis

•central
•quadratus plantae

•deep
•adductor hallucis
•posterior tibial neurovascular bundle





Failure or delay to diagnose acute compartment syndrome may lead to irreparable 
soft-tissue damage and poor long-term function .Controversy exists regarding acute 
versus delayed management of FCS. Limited data exists regarding long-term 
outcomes of patients who develop an acute FCS. Many authors advocate toward 
emergent fasciotomy in attempts to improve blood flow by decreasing intra-
compartmental pressures and prevent nerve-based pain; however, this belief is not 
universally shared due to the inherent risks of these procedures. Techniques for 
compartment release are inconsistent in the literature, likely arising from the debate 
regarding the number of foot compartments that exist and the compartments that 
are clinically relevant for decompression

Near two-thirds of patients who underwent decompressive fasciotomy complained 
of pain, discomfort, and stiffness with ambulation at 1-year follow-up..

Patients must be counseled on the reported outcomes and potential complications 
of both surgical compartment release and nonsurgical management, thus allowing 
the patient to make an informed decision regarding treatment.

FOOT COMPARTMENT SYNDROME 
CONTROVERSY













MISSED COMPARTMENT
SYNDROME

• No high quality literature in guiding treatment
• Classic findings show 46% infection and 21% amputation
• Multiple authors recommend close monitoring of renal and metabolic 

function with nonop treatment
• Late decompression and fasciotomy associated with high amputation rate

















Get a good Consent in written / recorded 
on video

Need for fasciotomy

May lose the limb even after fasciotomy

Even if it survives, there may be loss of part

Will require secondary surgery for the wound created

Scar formation

May need secondary surgery for correcting the problems already 
caused by ischemia 

❖2 major studies show that greater than 50%cases decided against 
doctors.











Take home message

• Keep a high index of suspicion

• Treat as soon as you suspect CS

• If clinically evident, do not measure 

• Always get a get a good Consent 

• Fasciotomy is

• Reliable, safe, and effective
• The only treatment for compartment syndrome, 

when performed in time



KEY REFERENCES
• Al-Dadah OQ, Darrah C, Cooper A, Donell ST, Patel AD. Continuous compartment pressure monitoring vs. clinical monitoring in tibial diaphyseal fractures. Injury. 2008;39(10):1204-

1209. doi:10.1016/j.injury.2008.03.029

• Duckworth AD, McQueen MM. The Diagnosis of Acute Compartment Syndrome: A Critical Analysis Review. JBJS Rev. 2017 Dec;5(12):e1. doi: 10.2106/JBJS.RVW.17.00016. PMID: 
29206684.

• Kakar S, Firoozabadi R, McKean J, Tornetta P 3rd. Diastolic blood pressure in patients with tibia fractures under anaesthesia: implications for the diagnosis of compartment 
syndrome. J Orthop Trauma. 2007 Feb;21(2):99-103. doi: 10.1097/BOT.0b013e318032c4f4. PMID: 17304064.

• McQueen, MM., Duckworth, AD. (2020). Acute Compartment Syndrome. Tornetta, P.; Ricci, W.; Ostrum, W.; McQueen, M.; McKee, M.; Court-Brown, C. Rockwood And Green’s 
Fractures in Adults, 9th Edition. LWW.

• McQueen MM, Duckworth AD, Aitken SA, Sharma RA, Court-Brown CM. Predictors of Compartment Syndrome After Tibial Fracture. J Orthop Trauma. 2015 Oct;29(10):451-5. doi: 
10.1097/BOT.0000000000000347. PMID: 25882967.

• McQueen MM, Duckworth AD, Aitken SA, Court-Brown CM. The estimated sensitivity and specificity of compartment pressure monitoring for acute compartment syndrome. J Bone 
Joint Surg Am. 2013;95(8):673-677. doi:10.2106/JBJS.K.01731

• O'Toole RV, Whitney A, Merchant N, et al. Variation in diagnosis of compartment syndrome by surgeons treating tibial shaft fractures. J Trauma. 2009;67(4):735-741. 
doi:10.1097/TA.0b013e3181a74613

• Schmidt AH, Di J, Zipunnikov V, Frey KP, Scharfstein DO, OʼToole RV, Bosse MJ, Obremskey WT, Stinner DJ, Hayda R, Karunakar MA, Hak DJ, Carroll EA, Collins SCJ, MacKenzie EJ; 
METRC. Perfusion Pressure Lacks Diagnostic Specificity for the Diagnosis of Acute Compartment Syndrome. J Orthop Trauma. 2020 Jun;34(6):287-293. doi: 
10.1097/BOT.0000000000001719. PMID: 32332336.

• Ulmer T. The clinical diagnosis of compartment syndrome of the lower leg: are clinical findings predictive of the disorder?. J Orthop Trauma. 2002;16(8):572-577. 
doi:10.1097/00005131-200209000-00006

• Whitesides TE, Haney TC, Morimoto K, Harada H. Tissue pressure measurements as a determinant for the need of fasciotomy. Clin Orthop Relat Res. 1975 Nov-Dec;(113):43-51. doi: 
10.1097/00003086-197511000-00007. PMID: 1192674.

• Whitney A, O'Toole RV, Hui E, et al. Do one-time intracompartmental pressure measurements have a high false-positive rate in diagnosing compartment syndrome?. J Trauma Acute 
Care Surg. 2014;76(2):479-483. doi:10.1097/TA.0b013e3182aaa63e


