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, Abstract—Background: Acute compartment syndrome
(ACS) is a time-sensitive surgical emergency caused by
increased pressure within a closed compartment. ACS can
lead to significant morbidity andmortality if it is not rapidly
identified and treated. Objective: This article provides an
evidence-based review of the diagnosis and management of
ACS, with focused updates for the emergency clinician. Dis-
cussion: ACS is the result of decreased perfusion within a
compartment and is associated with a number of risk fac-
tors, but it occurs most commonly after fractures or trauma
to the involved area. It can present with a variety of findings,
including pain out of proportion to the injury, paresthesias,
pain with passive stretch, tenseness or firmness of the
compartment, focal motor or sensory deficits, or decreased
pulse or capillary refill time. Pain is typically the earliest
finding in patients with ACS. Unfortunately, history and
physical examination are typically unreliable and cannot
rule out the diagnosis. Measurement of intracompartmental
pressures using a pressure monitor is the most reliable test,
though noninvasive means of diagnosis are under study.
Treatment involves surgical consultation for emergent fas-
ciotomy, as well as resuscitation andmanagement of compli-
cations, such as rhabdomyolysis. Conclusion: ACS is a
dangerous medical condition requiring rapid diagnosis
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and management that can result in significant complications
if not appropriately diagnosed and treated. Emergency
clinician awareness and knowledge of this condition is vital
to appropriate management. Published by Elsevier Inc.

, Keywords—compartment syndrome; pressure; fasciot-
omy; orthopedics
INTRODUCTION

Acute compartment syndrome (ACS) is a surgical emer-
gency caused by excessive pressure within a fascial
compartment resulting in decreased perfusion within
the compartment (1–3). The incidence has been
estimated at 0.7–7.3 cases per 100,000 people (2).
Morbidity can be significant, with many patients having
sustained neurovascular deficits after the injury, if not
treated immediately (4). ACS also carries a significant
medicolegal risk. One study of legal claims for ACS
found that 23% of cases were due to misdiagnosis, and
an additional 32% of cases were the result of a delay to
definitive treatment, with a mean payout of $574,680
per case (5).

ACS is most common among patients younger than
35 years of age due to stronger fascial structures, increased
muscle bulk, and a greater incidence of high-energy in-
juries (2,6). Older patients may have reduced muscle
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mass, as well as hypertension, which can increase
perfusion pressures (7). ACS has also shown a male pre-
dominance, occurring 10 times more frequently in males
than females (2). While ACS most commonly occurs
within 24–48 h of the injury, it can be delayed up to several
days (8). Themost common cause ofACS is fractures, with
tibial fractures having the highest associated risk (2,6,9–
11). In fact, lower-leg ACS has been reported in 2–9% of
all tibial fractures (12). Importantly, the presence of an
open fracture does not exclude compartment syndrome,
as the small fascial tears associated with open fractures
often do not adequately decompress the compartment
(12–15). Of note, compartment syndrome is not always
associated with trauma or injury, as in some cases there
is no history of injury. Other factors that are associated
with developing ACS are listed in Table 1.

METHODS

The authors searched PubMed and Google Scholar for ar-
ticles using a combination of the keyword compartment
syndrome and Medical Subject Heading ‘‘compartment
syndrome.’’ The literature search was restricted to studies
published in English. Authors decided which studies to
include for the review by consensus. A total of 150 re-
sources were selected for inclusion in this review.

DISCUSSION

Anatomy and Pathophysiology

Compartment syndrome is caused by increased pressure
within a fascial or osteofascial compartment (5,50,51)
Table 1. Risk Factors Associated with the Development of
Compartment Syndrome

Risk Factors References

Blunt soft tissue injuries (16,17)
Burns (18,19)
Casts (20)
Deep venous thrombosis (21)
Electromyography (22)
Exercise (23,24)
Extravasation of contrast media (25,26)
Fractures (2)
Hematologic diseases (27–30)
Incorrect patient position during surgery (31,32)
Infections (33)
Insect bites (34,35)
Intramuscular hematomas (36)
Intraosseous infusions (37,38)
Intravenous infusions (39,40)
Osteotomies (41)
Prolonged immobilization (42)
Punch biopsies (43)
Skin and skeletal traction (44,45)
Snake bites (46,47)
Vascular procedures (48,49)
This may be due to either increased volume within a
fixed compartment size (e.g., edema, hematomas) or
decreased size of the compartment (e.g., extrinsic
compression from body positioning, tight casts, or
wound dressings) (52). This increased pressure initially
compromises the microcirculatory perfusion (5,50,51).
However, as the pressure continues to build, lymphatic,
capillary, and small venule flow decrease, followed by
compromise of the venous and subsequently arterial
blood flow, leading to tissue ischemia and necrosis
(5,50,51). If the condition is not treated rapidly, this can
lead to fibrous tissue degeneration, followed by
neurologic damage, contractures, and even amputation
(5,6,50,51). As vascular flow decreases,
intracompartmental pressures continue to increase,
resulting in a vicious cycle of worsening edema.
Necrosis can occur rapidly, with one study finding that
up to one-third of cases had necrosis of muscle within
3 h after the injury (53). Another study found that neuro-
logic injury was reversible if the fasciotomy was per-
formed within 4 h, while injury was irreversible if the
fasciotomy was delayed until after 12 h (54).

The most common location of ACS is the anterior
compartment, or anterior tibial compartment, of the lower
extremity (55,56). The leg contains five total
compartments: anterior, lateral, superficial posterior,
deep posterior, and tibialis posterior. Specifically for the
anterior compartment, the borders include the tibia,
fibula, interosseous membrane, and anterior
intermuscular septum, and muscles include the tibialis
anterior, extensor digitorum longus, extensor hallucis
longus, and peroneus tertius (Figure 1). If there is concern
for ACS within the proximal leg or thigh, physicians
should monitor the anterior compartment of the thigh
due to its more frequent involvement (4,16,58,59),
though isolated posterior compartment involvement has
been reported in the literature (60). If concern for ACS
within the foot is present, the interosseous intracompart-
mental pressure should be obtained, and for hindfoot in-
juries, the calcaneal compartment should be monitored
(61–67). In the upper extremity, ACS is most common
in the volar compartment of the forearm, though
isolated dorsal ACS has been reported (64–68).
Physicians should also monitor the arm anterior
compartment and interosseous compartments of the
hand (64,69–71).

History and Physical Examination

It is important to ascertain historical features surrounding
the injury, including any risk factors (Table 1) and change
in symptoms. Initial findings are often subtle, and early
findings may only be detected in conscious patients
(2,3,7). Patients with altered mentation, traumatic



Figure 1. Cross-sectional diagram of the leg (57).
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injury, heavy sedation, substance abuse, and at the
extremes of age create difficulty in diagnosis. In these
settings, the patient may not be able to describe
symptoms, or the presentation may be confused with
other conditions (15). Severe pain, often out of proportion
to the examination, is the earliest symptom (9,72,73).
Patients often describe this pain as severe, burning,
deep, and worse with passive stretching (3). Unfortu-
nately, pain is typically subjective and has poor sensi-
tivity (9). Later symptoms can include paresthesias,
sensory deficits, and focal motor weakness (9,50,51).
Pain may be absent in later stages of compartment
syndrome (15). On examination, the patient may have
pain with palpation, pain with passive stretch, tenseness
or firmness of the compartment, swelling of the affected
limb, focal motor or sensory deficits, or decreased pulse
or capillary refill time (9,50,51). However, paralysis
and pulselessness are rare, and the firmness of the
compartment is also not reliable (3,55). Visible,
palpable swelling is common, occurring in more than
half of patients (7). However, the degree of swelling
can be subjective; measuring limb circumference and
comparing to the contralateral side may reduce subjec-
tivity, but requires study. Examinations should be per-
formed serially and, when possible, by the same
clinician each time (14,52). Importantly, digital
palpation of the compartment is unreliable, with 49%
sensitivity and 79% specificity for ACS of the hand
(74) and 24% sensitivity and 55% specificity for ACS
of the leg (75). Pulse oximetry may suggest poor limb
perfusion if abnormal, but a normal pulse oximetry
reading does not exclude compartment syndrome
(7,9,15). Table 2 includes the sensitivity, specificity, pos-
itive predictive value, and negative predictive value for
the most common findings (9).

While signs and symptoms can be suggestive of the
diagnosis, they are not definitive (9,76). The literature
suggests that a combination of signs and symptoms can



Table 2. Diagnostic Accuracy of Clinical Findings (9)

Finding Sensitivity, % Specificity, % PPV, % NPV, %

Pain 19 97 14 98
Paresthesia 13 98 15 98
Pain with passive

stretch
19 97 14 98

Paresis 13 97 11 98

NPV = negative predictive value; PPV = positive predictive value.
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increase the sensitivity for the diagnosis but cannot be
used to exclude the diagnosis. The combination of pain
with passive stretch, paresthesias, and pain with rest is
associated with a sensitivity of 93% for diagnosis,
while the addition of paresis to these three findings
increases sensitivity to 98% (9). However, using clinical
signs or symptoms in isolation is not recommended due
to their poor sensitivity. Delay in diagnosis can result in
poor patient outcomes, including infection, muscle ne-
crosis, rhabdomyolysis, renal failure, muscle contrac-
tures, neurologic injury, chronic pain, fracture,
amputation, and death (52,58,65,66,76–84). Clinician
inexperience, patient sedation, polytrauma, soft tissue
injury, and reliance on clinical signs and
symptoms alone are associated with missed diagnosis
(9,58,77,85–90).

Diagnostic Testing

Laboratory assessments including creatine kinase (CK),
renal function, urinalysis, and urine myoglobin are rec-
ommended. CK levels >1000 U/mL or the presence of
myoglobinuria are suggestive of ACS, and CK levels
will continue to increase during the course of ACS
(7,9,15,91). Rhabdomyolysis is present in >40% of
traumatic ACS patients (91–93). The renal function
panel may demonstrate evidence of renal injury and
hyperkalemia, most often due to associated
rhabdomyolysis (7,9,15,91). Imaging studies are not
typically helpful in diagnosis; however, radiographs are
normally obtained to evaluate for fractures and other
potential underlying etiologies (52,58,77).

Diagnosis of ACS requires evaluation of the intracom-
partmental pressure, which is most commonly assessed
with direct, invasive monitoring (7,9,50,94). Invasive
means of evaluating intracompartmental pressures
include needle manometry, the wick catheter, the
Whitesides’ method, and the solid-state transducer intra-
compartmental catheter (STC) device (Table 3)
(7,50,51,94). One of the first techniques involved a
needle manometer placed into the compartment and
then connected to a column of saline solution. This
technique has been modified by infusing saline into the
compartment, but this is not recommended, as the
volume may worsen ACS (95–99). Whitesides’ method
utilizes several i.v. extension tubes, a mercury
manometer, three-way stopcock, 20-mL syringe, several
18-gauge needles, and a container of normal saline to pro-
duce a closed system that measures the pressure within
the compartment by assessing the height of the meniscus
in the manometer. More current methods utilize an arte-
rial line transducer system with side-port needles, self-
contained measuring systems, or slit catheters
(7,9,50,51). This system has demonstrated excellent
correlation with the actual intracompartmental pressure.
A wick catheter is a modification of the needle catheter
and involves fibrils protruding from the bore of a
catheter, providing a larger surface area for the
assessment of the intracompartmental pressure
(97,100). A slit catheter method increases the surface
area for measurement by adding an axial cut through
the end of the catheter (98,101,102). The slit catheter
has demonstrated higher accuracy when compared with
the infusion method and similar accuracy to the wick
catheter method (101,102) An STC device utilizes a
pressure transducer directly within the catheter lumen
and does not need a fluid column (103–105). One of the
most common versions of this is the Stryker� monitor
(Stryker, Kalamazoo, MI) (7,9,50,51). This device has
been shown to be very accurate, especially when
compared to other techniques (such as the Whitesides’
method), with a sensitivity of 94% and specificity of
98% (73,106,107). However, data evaluating the use of
STC monitors in trauma patients are limited (50,51,108).

When evaluating intracompartmental pressures, phy-
sicians should place the catheter within 5 cm of the frac-
ture level, with the transducer secured at the level of the
measured compartment (77,109–111). Placement of the
catheter tip within the fracture may falsely elevate
readings (7,112). Additionally, if the transducer is not
placed at the same height of the catheter tip, then it
may read falsely high or low, depending on the position
(77,109–111). Clinicians should target the
compartments that correspond to specific muscle and
nerve areas. If these pressures are normal but clinical
concern remains, then clinicians should obtain repeat
compartment pressures and consider obtaining
pressures in the surrounding compartments, as well
(7,9,50,51,77).

Noninvasive techniques are available, but further
studies are required prior to routine use. Near-infrared
spectroscopy evaluates the oxygen saturation of tissue
by using a monitor that is placed on the skin (7,113).
Studies in healthy volunteers have found that this
correlates well with intracompartmental pressure
(7,114,115). Ultrasound has also been utilized to
assess the effect of increased intracompartmental



Table 3. Measuring Intracompartmental Pressures

STC Monitor Instructions Intravenous Transducer Instructions

1. Obtain consent and prepare a sterile field. Clean and
prepare the area.

2. Mark the entry site and anesthetize skin, but avoid in-
jecting into deep tissue.

3. Turn on the Stryker device (left upper portion of the de-
vice).

4. Remove the diaphragm unit and needle from the sterile
pouch.

5. Connect a prefilled 3-mL syringe to the diaphragm, then
attach the needle to the other end of the diaphragm.

6. Open the lid on the device by lifting the blue latch at the
bottom corner of the unit, then place the needle and sy-
ringe into the unit and secure the lid.

7. Point the device upwards and gently flick air bubbles out
of the syringe.

8. Zero the device by holding it perpendicular to the site of
entry and pressing the blue button. This will result in ‘‘00’’
appearing on the monitor screen.

9. Remove the needle protective cover and advance the
needle 1–3 cm into the skin, while holding the device
perpendicular to the entry site.

10. Insert 0.3 mL of saline by gently pressing the syringe hub.
11. Hold the device while the pressures equilibrate, and a

number should appear on the device.
12. Remove the needle and device from the site.
13. Repeat for other compartments.

1. Obtain consent and prepare a sterile field. Clean and
prepare the area.

2. Mark the entry site and anesthetize skin, but avoid in-
jecting into deep tissue.

3. Attach an 18-gauge needle to i.v. extension tubing and a
four-way stopcock.

4. Fill half the tubing with sterile saline, and ensure that no air
is present within the tubing.

5. Attach a second i.v. extension tube to the four-way
stopcock, with the opposite end attached to a blood
pressure manometer or other device capable of
measuring pressures.

6. Connect a 20-mL syringe filled with air to the middle
attachment of the four-way stopcock

7. Place the 18-gauge needle into the compartment, while
keeping the apparatus at the level of the needle.

8. Turn the stopcock so that the syringe is open to both
extension tubes.

9. Compress the plunger of the syringe, which slowly in-
creases the pressure in the system.

10. Closely watch the saline/air meniscus. Once the pressure
in the closed system has surpassed the tissue pressure
within the compartment, the meniscus will move.

11. When the column moves, stop pushing the plunger and
read themanometer. This number is the tissue pressure in
mm Hg.

12. Remove the needle and device from the site.
13. Repeat for other compartments.

STC = solid-state transducer intracompartmental catheter.

390 B. Long et al.
pressure on the arterial pulse waveform, with a sensitivity
of 77% and specificity of 93% for correlation with
intracompartmental pressures in healthy patients (116).
However, few studies have evaluated these modalities
in critically ill patients with hypotension.

Treatment

Management includes immediate surgical consultation.
The initial treatment of ACS involves removal of
constrictive dressings and limb elevation to the level of
the heart (7,9,14). Removal of external compressive
devices can reduce pressure by 65–85%
(50,51,117,118). The limb should be maintained at the
level of the heart. It is also important to reduce any
displaced fractures, as this can decrease the associated
edema (50,51,77). Physicians should treat the patient’s
pain with analgesics, but regional blocks are not
recommended, as they can create difficulty in
monitoring the patient’s symptoms (31,85,119–122).
Resuscitation and restoration of circulating volume are
recommended for patients who are hypotensive to
restore perfusion pressures (7,9,50,51).

There is significant controversy regarding the critical
pressure threshold for performing a fasciotomy in sus-
pected ACS, as well as whether to use intracompartmen-
tal pressure alone or differential pressure (DP)
(7,9,50,51,77,123). The normal resting
intracompartmental pressure within muscle is
approximately 8–10 mm Hg in adults and 10–15 mm
Hg in children (124–127). Prior literature recommended
using an absolute intracompartmental pressure of 30–
40 mm Hg as a threshold for fasciotomy
(70,95,100,123,128–130). However, individuals can
vary widely with respect to their intracompartmental
pressures (7,9,15,100). Additionally, different
compartments have different pressure thresholds
(50,51). For example, an intracompartmental pressure >
15–20 mm Hg in the hand is a relative indication for
fasciotomy (7,73). Moreover, the perfusion pressure,
which is more important than the intracompartmental
pressure, can also vary, based on numerous factors
(e.g., age, pre-existing hypertension, vascular disease,
medications) (13,94,100,106,131–133). Differential
pressure is defined as the diastolic blood pressure minus
the intracompartmental pressure (7,9,50,51). Several
studies have suggested that differential pressures of #
30 mm Hg are an indication for fasciotomy, though
critical DP may be higher in muscle undergoing trauma
or ischemia (7,13,56,101,110,134–136). Of note, if
vascular injury is present, fasciotomy is recommended
before vascular exploration (50,51,77).



Table 4. Indications for Fasciotomy

Indications

Clinical signs or symptoms strongly suggestive of ACS
Intracompartmental pressure > 30mmHg orDP < 20mmHgwith
concern for ACS (Note: DP < 30 mm Hg is a relative indication)
Intracompartmental pressure > 20 mm Hg in the presence of
hypotension
Interruption in arterial perfusion for $ 4 h

ACS = acute compartment syndrome; DP = differential pressure.

Table 5. Approaches for Fasciotomy (147,148)

Compartment Incisions

Foot Typically includes two dorsal incisions
over second to fourth metatarsals for
forefoot decompression; medial
incision to decompress calcaneal,
medial, and superficial compartments;
and lateral incision starting at the
lateral malleolus extending to the
forefoot between the fourth and fifth
metatarsals.

Lower leg Anterolateral fasciotomy may include
single lateral incision or lateral and
medial incisions together, 15–20 cm in
length. Lateral andmedial incisions are
recommended for adequate
decompression. If tibial fracture is
present, single-incision technique can
be considered (double incisions
reduce soft tissue support and reduce
fracture stability).

Thigh Fasciotomy typically includes single
incision, though double incisions can
be used. Single incision can
decompress all three compartments,
but two parallel fascia lata incisions
can be used to prevent muscle
herniation. For lateral and posterior
ACS, incisions begin at
intertrochanteric line and extend to
lateral epicondyle.

Forearm Decompress using two incisions with the
volar and dorsal incisions; these are
usually formed concurrently.

Hand Carpal tunnel requires decompression,
as well as incisions to decompress
interossei. Mid-lateral incisions on
noncontact or nondominant side can
be used for digital decompression.

ACS = acute compartment syndrome.
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The timing of intracompartmental pressure assess-
ments is important to ensure rapid diagnosis and interven-
tion. Earlier fasciotomy is associated with improved
patient outcomes, including decreased muscle injury,
nerve injury, and death (7,53,54,56,81,136). Once a
motor nerve deficit has occurred, patients rarely recover
fully after fasciotomy (3,7,77,81). However, there is a
dynamic relationship among blood pressure,
intracompartmental pressure, and duration of time
(3,7,9,50,51,136). Higher intracompartmental pressures
cause faster and more severe damage, while lower
intracompartmental pressures can be sustained for
longer periods of time before similar damage occurs
(3,7,50,51). There is variation among clinicians with
respect to the approach to evaluating for ACS. Some
use repeat clinical assessments, while others use
continuous monitoring with a catheter attached to an
arterial transducer in patients for whom assessment is
difficult (3,7,13,137–139). Single compartment
measurements may lead to overdiagnosis and
overtreatment (3,7,73,77). Several protocols have
evaluated the timing of measurements, comparing
continuous pressure monitoring with serial monitoring
(3,7,73,77). For continuous compartment
measurements, clinical symptoms in combination with
DP (<30 mm Hg) resulted in a sensitivity of 61% and
Figure 2. Fasciotomy procedure of lower leg (146).
specificity of 97% for ACS, while using DP in isolation
resulted in a sensitivity of 89% and specificity of 65%
(3,7,139). Therefore, basing the diagnosis and
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intervention on single measurements can potentially
result in unnecessary fasciotomies, with false-positive
rates approaching 35% (138). One study demonstrated
that monitoring intracompartmental pressures over 2 h
and using a DP < 30 mm Hg over that time as diagnostic
criterion for ACS displayed a sensitivity of 94% and spec-
ificity of 98.4% (13,73,77).We recommend using a single
measurement for patients who are clinically evaluable,
with repeat assessment if the first is normal and clinical
suspicion for ACS remains, while using continuous
monitoring over at least 2 h for those patients who are
not clinically evaluable (3,7,50,51). Performing
continuous monitoring for > 2 h in patients who are
alert and may be clinically observed for worsening
Table 6. Leg Fasciotomy: Double- and Single-Incision Techniques

Two-incision te

Anterolateral incision:
1. Obtain consent if able.
2. Ensure patient is supine with small bump under the affected ex
3. Sterilely prepare and drape the extremity.
4. Perform one longitudinal 15–20 cm incision along anterolateral
5. The skin incision is made at the center between the tibial crest an

of the tibial tuberosity, and the lateral malleolus is the distal lan
6. Dissect the subcutaneous tissue to expose the fascia, and then

compartments.
7. Make a small transverse incision over the fascia, centered on th

Do not cut through the superficial peroneal nerve.
8. To release the anterior compartment, incise the fascia over the

longitudinally. Scissors can be used for incising fascia.
9. To release the lateral compartment in line with the fibula shaft,

transverse fascia incision longitudinally. Scissors can be used f
head of the fibula, and distally, cut in the direction of the latera

10. Cover with wound dressing. Do not close the fascia or skin in t
Posteromedial incision:

1. Perform one longitudinal 15–20 cm incision along the tibia poste
2. The skin incision ismade 2 cmposterior of the tibia posteromedia

tibia tuberosity, and the medial malleolus is the distal landmark.
3. Dissect the subcutaneous tissue to expose the fascia over the sup

nerve and vein.
4. To release the superficial posterior compartment, make a small tra

This incision is extended longitudinally over the length of the gas
fascia.

5. To release the deep posterior compartment, dissect the superio
Release the fascia over the soleus. Incise the fascia longitudinal
muscle if required). Scissors can be used for incising fascia. Do

6. Cover with wound dressing. Do not close the fascia or skin in th
Single-incision technique

1. Obtain consent if able.
2. Ensure patient is supine with small bump under the affected ex
3. Sterilely prepare and drape the extremity.
4. Start the lateral incision at the head of the fibula, followed by e
5. Dissect the subcutaneous tissue to expose the fascia, and then

compartments. Protect the superficial peroneal nerve.
6. Start 1 cm anterior to the intermuscular septum to release the a
7. Start 1 cm posterior to the septum to release the lateral compa
8. Perform a fasciotomy of the superficial posterior compartment,
9. Move the lateral compartment anteriorly and superficial peronea

posterior compartment.
10. Release the deep posterior compartment by identifying the inte
11. Cover with wound dressing. Do not close the fascia or skin in t

Equipment: Sterile gloves and drapes, scalpel, dissecting scissors, sof
(preferably wound vacuum-assisted closure)

* Lateral and medial incisions are recommended for adequate decomp
symptoms may reduce overtreatment (7,9,13). When
using DP, a DP < 20 mm Hg is a definitive indication
for fasciotomy, with < 30 mm Hg a relative indication
(3,7,13,56,134,135). Using DP may also assist in
diagnosing ACS in trauma patients with hypotension
(7,9,13,73,77). Clinical signs of ACS and absolute
intracompartmental pressures > 30 mm Hg also
require definitive therapy (3,7,50,51). Table 4 displays
a summary of the indications for performing a fasciot-
omy. Unfortunately, if ACS has been present for
3–4 days, fasciotomy is unlikely to be beneficial
(7,9,140–145). In these cases, the compartment should
not be opened, and instead it should be allowed to form
scar tissue (3,7,9).
(147,148)

chnique*

tremity’s hip.

surface to decompress anterior and lateral compartments.
d fibula shaft. The proximal landmark is approximately 3 cm distal
dmark.
identify the intermuscular septum between the anterior and lateral

e intermuscular septum, which extends over both compartments.

anterior compartment by extending the transverse fascia incision

incise the fascia over the lateral compartment by extending the
or incising fascia. Proximally, stop the incision 5 cm distal to the
l malleolus. This minimizes damage to the peroneal nerves.
he emergent setting.

romedial border.
l border. The proximal landmark is approximately 3 cmdistal to the

erficial and deep posterior compartments. Protect the saphenous

nsverse incision over the fascia 2 cmposterior to the skin incision.
trocnemius–soleus component. Scissors can be used for incising

r posterior compartment from the tibia posteromedial border.
ly over the flexor digitorum longus muscle (and tibialis posterior
not cut through the posterior tibial neurovascular bundle.
e emergent setting.

tremity’s hip.

xtension distally along the fibula to the ankle.
identify the intermuscular septum between the anterior and lateral

nterior compartment.
rtment.
which is over the gastrocnemius–soleus complex.
l compartment posteriorly, which should allow access to the deep

rosseous membrane and the fibula posterior aspect.
he emergent setting.
t tissue retractors, electrocautery if available, wound dressing

ression in almost all situations.
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Definitive therapy is compartment release through fas-
ciotomy (Figure 2) (91,143,144). Specific techniques for
release depend on the affected extremity and the number
of compartments (Table 5) (143–148). A general
overview of the technique for fasciotomy of the leg is
detailed in Table 6 (147,148).

Hyperbaric oxygen (HBO) is a potential adjunctive
treatment, as it can promote hyperoxic vasoconstriction,
which may reduce edema and improve tissue oxygen
(149,150). HBO may also assist in the survival of
marginally viable tissue. However, this should not delay
fasciotomy and early decompression (149,150). Further
studies are needed to determine how HBO can fit in the
treatment algorithm.

Disposition

Patients require emergent consultation with a surgeon,
preferably an orthopedic or plastic surgeon, with transfer
to the operating room and admission for monitoring
(3,7,9,77). A patient at risk for ACS should be admitted
for close monitoring due to the potential for poor
outcome with missed diagnosis and potential
requirement for emergent fasciotomy (3,7,9).

CONCLUSIONS

ACS is a surgical emergency caused by increased pres-
sure within a closed compartment. ACS is a time-
sensitive condition and can lead to significant
morbidity and mortality if it is not rapidly identified
and treated. ACS is associated with a number of risk
factors but occurs most frequently after a fracture or
trauma to the involved area. Findings can include
pain out of proportion to the injury, paresthesias, pain
with passive stretch, tenseness or firmness of the
compartment, focal motor or sensory deficits, or
decreased pulse or capillary refill time. Pain is the
earliest finding in patients with ACS; however, findings
on history and physical examination should not be used
to rule the diagnosis in or out. Measurement of intra-
compartmental pressures using a pressure monitor is
the most reliable test. Noninvasive means of measure-
ment require further study. Treatment involves resusci-
tation if hypotensive, providing analgesia, removing
constrictive dressing, placing the limb at heart level,
and surgical consultation for emergent fasciotomy,
which depends on the specific compartment affected,
along with management of complications such as rhab-
domyolysis.
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ARTICLE SUMMARY

1. Why is this topic important?
Acute compartment syndrome (ACS) is the result of

increased intracompartmental pressure and requires rapid
diagnosis and management.
2. What does this review attempt to show?

This review seeks to provide evidence-based recom-
mendations for the emergency department evaluation
and management of ACS.
3. What are the key findings?

ACS results from decreased perfusion within a
compartment and is associated with a number of risk fac-
tors, most commonly trauma to the involved area. The
condition may present with a variety of signs and symp-
toms including pain out of proportion to the injury, pares-
thesias, pain with passive stretch, tenseness of the
compartment, focal motor or sensory deficits, or
decreased pulse or capillary refill time. However, history
and physical examination are unreliable and cannot
exclude the diagnosis. Intracompartmental pressure mea-
surement is needed for diagnosis, though noninvasive
means of diagnosis are under study. Treatment involves
surgical consultation for emergent fasciotomy, as well
as resuscitation and management of complications.
4. How is patient care impacted?

ACS requires rapid diagnosis and management to avoid
patient morbidity and mortality. Knowledge of this condi-
tion can improve emergency department care of this
dangerous disease.
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