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Abstract
Acute compartment syndrome of the lower extremity
is a limb-threatening emergency that requires prompt
surgical treatment. Early detection and decompression
are necessary in order to avoid irreversible damage. In
the lower extremity, compartment syndrome may
occur around the pelvis, in the thigh, the lower leg or
the foot. Acute compartment syndrome of the lower
leg is most common. Sometimes, combined compart-
ment syndromes of neighbouring skeletal regions are
observed. In this review, the specific clinical symptoms
as well as the anatomic and therapeutic characteris-
tics of the acute compartment syndrome of the lower
extremity are described.
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Introduction
The acute compartment syndrome of the lower
extremity is a surgical emergency and still a challenge
for even the best clinicians. Though it is by far most
often seen after injuries to the lower leg, compartment
syndrome can occur in all other compartments of the
lower extremity, including the gluteal compartment,
the thigh and the foot. Failure to promptly identify and
treat compartment syndrome leads to severe limb- and
even life-threatening complications and gives all too
often rise to a medical malpractice or negligence claim.
Only the physician who is fully aware of the etiology
and pathophysiology, the clinical symptoms, adjunctive
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diagnostic techniques and the appropriate treatment
will prevent his patients from devastating complica-
tions.

This review presents current thoughts and findings
regarding compartment syndrome of the lower
extremity. Most importantly, it urges physicians to
maintain a high level of suspicion of compartment
syndrome when dealing with lower extremity injury.

Incidence
Compartment syndrome is the most important and
following thrombosis, the most common complication
associated with fractures and soft tissue injuries of the
lower extremities [1]. The true incidence is not known.
Whereas compartment syndrome in association with
tibia fractures is well documented in literature, only
small series or individual case reports exist in the thigh
[2-8], the foot [9-13] or the gluteal region [14-19].
The incidence of compartment syndrome in associ-
ation with fractures of the tibia varies widely and ranges
from 1 to 29% [20-25]. The incidence may be underes-
timated since this pathology may remain undetected in
severely traumatized and/or unconscious patients.
McQueen et al. [26] retrospectively looked at 164
patients with acute compartment syndrome. Sixty-nine
percent of the patients had an acute fracture. Fractures
of the tibia were most common (36%). Isolated severe
soft-tissue injury without fracture was observed in
23.2% of cases. Ten percent of these patients were tak-
ing anticoagulants or suffered from bleeding disorder.
It is important to be aware that open fractures are
as likely to develop compartment syndrome as closed
fractures. DelLee [27] found that 6% of patients with
open tibia fractures developed compartment syn-
drome, compared to only 1.2% in closed fractures.
Blick et al. [24] reported even a 9.1% incidence in 198
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open fractures of the tibia. They concluded that an
open wound does not provide adequate decompres-
sion. McQueen [28] in a prospective study of 116 pa-
tients with tibia fractures found that there was no
significant difference in tissue pressure between open
and closed fractures.

Etiology
Compartment syndrome of the lower extremity may be
caused by a wide variety of pathologies (Table 1). They
include specific problems that:

(1) Decrease the intra-compartmental volume,
(2) increase the compartmental content
(3) cause external pressure and/or compression.

Those problems may occur separately or in com-
bination.

Table 1. Etiology of the acute compartment syndrome of the lower
extremity.

Closure of fascial defects
Application of excessive
traction to fractured
limbs [23, 25, 30]
Trauma

Tibial fracture

Femoral fracture

Knee dislocation

Decreased compartment volume

Increased compartment content
Vascular injury
Bleeding disorder
Increased capillary
pressure/filtration
Increased capillary permeability Ankle fracture/dislocation
Diminished serum osmolarilty Foot fracture/dislocation
Tumor Surgery

Total knee arthroplasty [31-34]

Total hip arthroplasty [8, 16, 35, 36]

Arthroscopy [37-39]

Intensive use of muscles

(exercise induced CS) [40-45]

Post ischemic reperfusion [46, 47]

Anticoagulants [48-50]

Diabetes mellitus [51-53]

Hypothyroidism [54]

Leukemia [55]

Sickle cell anemia [56]

Nephritic syndrome [57]

Venous obstruction [58]

Popliteal cysts [59]

Burns [60-64]

Snakebites [65, 66]

Cold [67]

Tight casts, dressing [68, 69]

Lying on limb (lithotomy

position) [70-74]

Externally applied pressure
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According to Matsen [29] two prerequisites are
needed for the development of a compartment syn-
drome:

(1) A surrounding envelope with limited elastic
capacities (skin, fascia, external elastic or non-
elastic dressings/casts)

(2) An increased tissue pressure within that envelope
(that may be caused either by a decrease in the
volume or an increase in the content).

In the lower extremity, the acute compartment
syndrome is mainly caused by trauma. However, spe-
cific surgical procedures such as intramedullary nailing
or traction in an acute fracture situation may contrib-
ute to the progression of an impending compartment
syndrome to a manifest compartment syndrome.
Therefore, the indications and the potential benefit for
those procedures should be analyzed critically in pa-
tients with severe soft tissue damage and — in case of
doubt — alternative procedures such as external fixation
should be considered. Postoperatively, careful clinical
re-evaluation in regular time distances is mandatory,
since acute compartment syndrome may also develop
during the early postoperative course.

Intramedullary Nailing
Several authors reported on elevated compartment
pressures in association with intramedullary (IM)
nailing of tibia shaft fractures. Moed et al. [75] ob-
served changes in intracompartmental pressure during
reaming in an experimental study on animals. How-
ever, changes in pressure were transient and pressure
values returned to normal or even below baseline after
removal of the reamer out of the medullary canal.
During nail insertion, pressure values rose again
and this time, they remained elevated mainly in the
anterolateral compartment. The authors concluded
that compartment syndrome is a potential complica-
tion of closed IM nailing and they suggested peri- and
intra-operative tissue pressure monitoring.

Mawhinney et al. [76] reported on three cases of
compartment syndrome of the tibia after closed IM
nailing. Peak pressures were reached after two reaming
cycles.

Based on these observations, unreamed nailing has
been recommended in tibial fractures with associated
(impending) compartment syndrome [23, 75-77].
Tornetta and French [23] in a prospective case control
study examined the changes in compartmental pressure
in the anterior compartment of the tibia in 58 acute

Eur J Trauma Emerg Surg 2007 - No. 6 © Ursan & VoceL



Hessmann MH, et al. Compartment Syndrome of the Lower Extremity

fractures that were fixed with unreamed nails. The
highest-pressure values were observed during manual
fracture reduction (20-58 mmHg; mean 34 mmHg) as
well as during nail insertion (15-56 mmHg; mean
26 mmHg). However, pressure returned to baseline
values immediately after nail insertion in all cases (mean
13.8 mmHg). The authors concluded that nailing with-
out reaming is safe because it raises the IM pressure only
momentarily. They suggested that prolonged pre- or
intra-operative traction should however be avoided.

McQueen and Court-Brown [28] used continuous
compartment pressure monitoring during reamed and
unreamed nailing of tibial fractures. Reaming in their
series did not affect the incidence of compartment
syndrome.

Traction and Limb Positioning During Surgery
Traction as well as limb positioning during surgery
(lithotomy position) have been shown to affect both
the compartment volume and the intra-compartmental
pressure. Traction and limb positioning therefore may
contribute to the development of an acute compart-
ment syndrome.

Shakespeare and Henderson [78] described com-
partmental pressure changes during calcaneal traction
in tibia fractures. Pressure in the anterior and deep
posterior compartments increased linearly with
increasing traction. Increased pressure persisted during
the time that traction was applied. Based on these
observations, it was suggested to reduce weight during
traction. Traction should be sufficient only to render
the patient comfortable and to maintain correct limb
alignment. Excessive traction is likely to increase the
risk of compartmental ischemia.

Compartment syndromes (mainly of the lower leg)
have been described in association with prolonged limb
positioning in flexion, elevation, and abduction during
surgery (Lloyd-Davies or lithotomy position) [71, 78,
78-81]. The combined effects of direct compression,
compressive circumferential bindings or stockings,
sequential inflatable devices, and relative elevation of
the limb contribute to increase compartment pressure,
decrease compartment volume, and decrease blood
flow. The combination of these factors in the end may
lead to the formation of an acute compartment syn-
drome [79, 82].

Diagnosis

History
Successful management of compartment syndrome of
the lower extremities requires early diagnosis and
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immediate treatment in order to minimize the risk of late
sequelae. The mechanism of injury and associated risk
factors must be assessed. A high index of suspicion in
patients that are at risk is considered to be the most
important diagnostic tool. Especially in young male pa-
tients, an increased incidence of this pathology has been
observed [26]. Mc Queen et al. [26] suggested that older
people have smaller muscle volumes due to hypotrophy.
They also are less likely to sustain high-energy injuries.
Their relatively higher blood pressure moreover may
provide tolerance for higher tissue pressures.

In unconscious or polytraumatized patients, the
typical clinical signs and symptoms such as severe pain,
numbness and motoric dysfunction are difficult to as-
sess [24]. Additionally, specific anesthesiological
procedures (local nerve blocks, epidural anesthesia,
and other forms of intra- and postoperative regional
anesthesia) may hamper clinical evaluation [83-85].
The use of local anesthetics combined with narcotics
during epidural anesthesia has been shown to increase
the likelihood of missed compartment syndromes and
is not recommended in the at risk patient [86-88].

Physical Examination
Thorough serial clinical examinations are the corner-
stone for diagnosis. Most errors are caused by a lack of
thoroughness, not a lack of knowledge! The clinical
diagnosis is made on a constellation of physical symp-
toms and signs. Similar as in other anatomic regions,

(1) pain out of proportion and pain on passive
stretching

(2) tense and swollen compartments, sometimes with
blister formation

(3) weakness of the muscles (paresis)

(4) and numbness or paresthesia [89-92]

are the typical clinical symptoms. Those clinical
symptoms may be missed in a superficial clinical
evaluation when only one or two compartments of
the extremity are involved. It is important to men-
tion that palpable peripheral arterial pulses (A. tib-
ialis posterior, A. dorsalis pedis) do not exclude an
acute compartment syndrome, since the increased
intracompartimental pressure primarily affects the
venous and capillary vascular system (see patho-

physiology).

Compartment Pressure Measurement
Particularly in those patients where a reliable clinical
examination is not possible, tissue pressure measure-
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ment is a useful diagnostic adjunct [91]. Whereas some
investigators advocate compartment pressure mea-
surements as a principal criterion for early diagnosis
[28, 93, 94], there still is no consensus regarding the
compartment pressure for which fasciotomy should be
performed. Two competing concepts are in use:

(1) Measurement of the absolute compartment pres-
sure (ACP): values higher than 30-40 mmHg re-
quire decompression.

(2) Calculation of the differential pressure (AP = dia-

stolic blood pressure — absolute compartment
pressure): pressures lower than 30 mmHg require
fasciotomy.

The second concept relies on Whiteside’s theory,
that states that blood pressure can decrease or increase
the effect of ACP on the tissue perfusion [93, 95].
However, most data are derived from lower leg studies
and no specific pressure thresholds have been defined
for the gluteal, thigh or foot compartments.

Diagnosis in clinical practice is established mainly
by the clinical symptoms and signs [96, 97]. Pressure
monitoring is rarely performed outside specialized
units. The results of a survey in the United Kingdom
demonstrated that in 1998, less than 50% of hospitals
had dedicated measuring devices [98]. Furthermore,
departments with a device for pressure measurement
seldom used it to its full potential. Possible reasons
for not monitoring pressure include faith in own
clinical skills, lack of experience in positioning sen-
sors, lack of knowledge of whether pressures need to
be measured at different sides within each fascial
space, and the unknown accuracy of the monitors
available [99].

Treatment
The goal of treatment of the acute compartment syn-
drome in the lower limb is to avoid irreversible damage
of the muscles and neurovascular structures by prompt
decompression of all involved compartments, thereby
restoring local blood flow and soft tissue oxygenation.

Non-operative Management
Every surgeon should be aware that immediate surgi-
cal decompression by dermatofasciotomy is the only
effective method of treatment. In patients with an
impending or true compartment syndrome, the fol-
lowing immediate measures are useful as a so-called
“first aid to hypoxic cells” [100].
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e Casts or occlusive dressings should be split com-
pletely. Cast padding or circumferential dressings
should be released around their entire circumfer-
ence.

e The affected limb should be placed at the level of the
heart. Elevation is contraindicated because it de-
creases arterial blood flow and narrows the arterial
venous pressure gradient and thus worsens the
ischemia [100-102, 102].

e Ensure that the patient is normotensive, as hypo-
tension reduces perfusion pressure and facilitates
tissue injury [26, 103].

Surgical Decompression by Dermatofasciotomy
Surgical decompression is the gold standard in the
treatment of the acute compartment syndrome.
Prompt intervention is crucial for tissue salvage and
functional recovery. Ischemia tolerance of muscle tis-
sue without irreversible damage is 4-6 h (see patho-
physiology) [104].

Thorough knowledge concerning the specific re-
gional anatomical features is mandatory in order to
achieve complete decompression of all muscle com-
partments and in order to reduce the surgery-related
morbidity. Iatrogenic damage to the muscles and the
neurovascular structures must be strictly avoided.
Incisions must be planned with care in order to mini-
mize the risk of skin necrosis and/or excessive scar
formation.

Wound Management

Fasciotomy wounds are covered by artificial skin (e.g.
Epigard®) or by vacuum sealing. After 2-3 days, local
swelling usually decreases. Continuous traction is then
applied to the skin margins in order to achieve progres-
sive wound closure (Figure 1). Elastic loops (e.g. vessel
loops) are used for skin approximation: at the end of the
dermatofasciotomy procedure, vessel loops are fixed in a
shoelace fashion with staples at the wound edges. Pa-
tients have to be carefully checked in order to avoid a
rebound compartment syndrome. As soon as the wound
edges approach, definitive wound closure is performed.
Continuing skin traction is a useful technique in order to
reduce the need of skin grafting.

Specific Compartment Syndromes of the Lower

Extremity

Compartment Syndrome Around the Pelvis
Compartment syndrome around the pelvis is a rare
condition. Neuromuscular dysfunction in the area of
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Figure 1. Dermatofasciotomy defect of the lower leg a) after
decompression, b) during skin approximation using elastic loops and
c) after secondary skin closure by suture after 8 days.

the sciatic and/or the femoral nerve in an acute post-
traumatic situation should however arouse suspicion
for this complication.

Anatomy
Compartments around the pelvis include the gluteal
compartments and the compartment of the iliopsoas
muscle. While the gluteal region is often considered as
a single unit, it should be understood in the context of
its three compartments, separated by individual sur-
rounding non-distensible fascia structures. In a cadaver
study, Owen et al. [105] showed these three compart-
ments in the gluteal region: the compartment of the
gluteus maximus muscle, the compartment of the glu-
teus medius and minimus muscle and the compartment
of the tensor fasciae latae muscle. The fascia of the
gluteal region is the fascia lata of the thigh. The fascia
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lata splits into two layers to encompass the gluteus
maximus muscle posteriorly and the tensor fascia lata
muscle anteriorly. Between these two compartments,
the combined fascia overlies the gluteus medius and
minimus. The sciatic nerve does not lie within the
fascial envelope. However, the nerve is located in close
relationship to the short external rotators of the hip
(M. piriformis, Mm. gemelli, Mm. obturatorii). This
location predisposes to compression and loss of func-
tion in the development of a compartment syndrome.
The diagnosis of compartment syndrome must be
considered in any patient with sciatic nerve dysfunction
in a setting of gluteal trauma [106].

The iliacus and psoas muscles on the inside of the
pelvis are embedded between the iliac wing and the iliac
fascia. The femoral nerve, originating from the lumbar
plexus (L2-L4) pierces the iliopsoas muscle and runs
towards the lacuna musculorum. In this area, the blood
supply of the nerve is suboptimal. Compartment syn-
drome of the iliopsoas muscle may cause ischemic dys-
function of the femoral nerve. Clinical symptoms are
palsy of the quadriceps muscle and loss of sensation in
the suprapatellar area, as well as in the anterior part of
the lower leg towards the medial side of the foot (saph-
enus nerve). Diagnosis of the iliopsoas compartment
syndrome is difficult. CT-scans are useful to demonstrate
diffuse edema and swelling or subfascial hematoma.

Surgical technique
The gluteal compartment may be exposed and
decompressed, by two alternative approaches. Henry
[107] described a ‘‘question-mark-shaped” incision
whereas Janzing [108] described a posterior curved
incision similar as to the posterior approach to the hip
joint. The “Henry-incision” starts at the posterior
superior iliac spine and turns down over the greater
trochanter to the level of the inferior gluteal fold. The
incision described by Janzing is smaller, lies at the
superolateral edge of the gluteus maximus and runs
distally to the greater trochanter. Decompression of
the gluteus maximus muscle requires fasciotomy and
multiple epimysiotomies [108]. The superolateral edge
of the gluteus maximus is then separated from the ili-
otibial tract. This enables exposure of the underlying
muscles, with minimal risk of damage to the neuro-
vascular structures. Reflection of the gluteus maximus
must be performed with great care to protect the
superior gluteal artery which extends directly into the
deep aspect of the gluteus maximus after passing be-
tween the gluteus medius and piriformis muscle [18].
Decompression of the gluteus medius and minimus
muscles, which are both embedded in a tight osteofi-
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brous compartment, is an essential part of the surgical
procedure. In case of sciatic nerve palsy, the nerve
needs to be exposed and decompressed.

Compartment Syndrome of the Thigh

Anatomy
In the thigh there are three main osseofascial com-
partments. These are the anterior compartment, that
contains the extensor muscles, the superficial femoral
vessels and the saphenus nerve, the posterior com-
partment with the flexor muscles and the sciatic nerve
and the medial or adductor compartment that contains
also the deep femoral vessels. The lateral intermuscu-
lar septum divides the anterior and posterior com-
partment laterally; the medial and posterior
intermuscular septa are much thinner.

Surgical technique

The anterior and posterior compartments are ap-
proached through a single lateral incision. The skin
incision starts at the level of the greater trochanter and
runs down towards the lateral femoral condyle. After
incision of the fascia lata, the lateral intermuscular
septum, that separates the flexor from the extensor
muscles is exposed by anterior retraction of the vastus
lateralis muscle and incised widely. The adductor
compartment cannot be addressed from lateral. It
therefore needs a separate incision on the medial side
for decompression [108].

Compartment Syndrome of the Lower Leg
Compartment syndrome of the lower leg is most fre-
quently observed. It usually occurs in association with
fractures of the tibia but it may also be caused by severe
soft tissue trauma without additional osseous lesions.

Anatomy

In the lower leg, there are four compartments that are
embedded between the osseous structures of the tibia
and fibula and between tight fibrous fascial structures
(anterior, lateral, deep posterior and superficial pos-
terior). The anterior and the deep posterior compart-
ments are most commonly affected. Especially the
deep posterior compartment is difficult to expose and
decompress surgically. Since it contains important
structures like the flexor tendons of the toes and the
tibial nerve, inadequate decompression inevitably will
lead to persistent functional impairment. The anterior
compartment contains the deep peroneal nerve. Nerve
palsy will impair dorsiflexion of the foot and the toes.
Its sensory territory is confined to the web space be-
tween the first and second toe.
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Surgical technique
Fasciotomy can be performed either by a single lateral
incision or by a combined medial and lateral approach.
Whatever method is used, it is strongly recommended
that all four lower leg compartments are opened
completely [109-111].

Subcutaneous fasciotomy is dangerous and cannot
be recommended in the acute trauma situation since
the skin can form the limiting boundary. Another dis-
advantage of percutaneous fasciotomy is that the deep
posterior compartment is difficult to reach and not al-
ways adequately decompressed [109].

The length of the skin incisions however is still a
matter of debate. Some authors favor limited incisions,
claiming low morbidity, while others recommend long
incisions, emphasizing that these are required to
decompress affected compartments adequately. Olson
and Glasgow pointed [115] out that the bulk of the
musculature in the superficial posterior compartment is
located proximally and requires a proximal extension
to the incision for adequate decompression. In con-
trast, the bulk of the deep posterior musculature is
located in the distal half of the lower limb. The authors
therefore recommended wide incisions.

Patman [116] used multiple small skin incisions for
decompression in fasciotomy for vascular causes. He
advocated long skin incisions only if there was massive
soft tissue swelling, paralysis or borderline function of
muscles, or if muscle necrosis was encountered. Jensen
and Sandermann [114] compared subcutaneous and
open fasciotomy. Five of 39 limbs that had subcuta-
neous fasciotomy still showed signs of compartment
syndrome and all five patients required reoperation
with long skin incisions. In contrast, all patients with
open fasciotomies had adequate decompression. Mu-
barak et al. [111, 117] used an incision 15 cm long and
found that the skin incision alone reduced the ICP by
5-9 mmHg. Cohen et al. [118] evaluated the effect of
the length of the fasciotomy wound, using a double-
incision technique. Wide fascial releases were per-
formed through limited 8 cm incisions in eight cases of
post-traumatic lower extremity compartment syn-
drome. In nine of 29 compartments the pressure re-
mained greater than 30 mmHg. Lengthening the skin
incisions to an average of 16 cm decreased intracom-
partmental pressures significantly. Based upon these
observations, generous skin incisions are generally
recommended.

Single Incision Fasciotomy

Skin incision is made directly over the fibula within 5 cm
of either end [112]. The septum between the anterior
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and lateral compartment is identified. This is most easily
done by a transverse incision of the lateral fascia. Both
compartments are subsequently decompressed com-
pletely. Care should be taken not to injure the superfi-
cial peroneal nerve distally. Lateral compartment
musculature is elevated from the posterior intramus-
cular septum. Incision of this intramuscular septum
provides access to the lateral portion of the superficial
posterior compartment. The final step is to divide the
origins of the soleus muscle from the fibula and to re-
lease the deep posterior compartment by incising it di-
rectly behind the fibula. Compared to the double-
incision technique, single incision fasciotomy is less
traumatising and gives better cosmetic results. Fur-
thermore it leaves the long saphenous vein unexposed,
which can be advantageous if later reconstructive vas-
cular surgery is required [113, 114]. A disadvantage of
the single incision approach is that the deep posterior
compartment is difficult to access and decompress.

The fibulectomy—fasciotomy which has also been
described as a single incision procedure is not recom-
mended any more, since proper decompression of all
four compartments can be achieved without resecting
the fibula [109-111]. Resection of the fibula should be
strictly avoided in case of an associated fracture of the
tibia.

Double Incision Fasciotomy

This technique requires a medial and a lateral incision
(Figure 2). The superficial and deep posterior com-
partments are decompressed through a medial longi-
tudinal approach placed 1-2 cm posterior to the medial
border of the tibia. The anterior and the peroneal
compartment are decompressed by a second longitu-
dinal incision placed 2 cm anterior to the anterior
border of the fibula. The accurate placement of these
incisions is essential [97]. The medial incision must be
placed anterior to the posterior tibial artery in order to
avoid injury to the perforating vessels that supply the
skin. Incising the skin too anteriorly exposes the tibia
and any underlying fracture. Extending the lateral
incision too far posterior distally may expose the
peroneal tendons. Exposure of bone or tendons in-
creases the risks of delayed healing and infections [97].
It is important to remember that the anterior skin
bridge between the two incisions should be at least
7 cm in order to avoid skin necrosis. Undermining skin
margins also impairs vascularization. Skin necrosis of
the anterior lower leg is a devastating complication
since it exposes the tibia widely. In such a situation,
extensive soft tissue reconstruction procedures often
are inevitable.
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Figure 2. Medial and lateral approach to the four compartments of
the lower leg. The anterolateral incision gives access to the anterior
and the lateral compartment. The posteromedial incision allows
decompression of the deep posterior and the superficial posterior
compartments.

The advantage of the double incision technique is
that it allows for adequate decompression of the deep
posterior compartment. In comparison to the single
incision approach the procedure is more quick and it
carries less risk of damaging neurovascular structures.
The disadvantage is that it requires two separate inci-
sions. However, two incisions add little to morbidity
and influence neither the complication rate nor the late
functional result.

Compartment Syndrome of the Foot

Anatomy
Manoli and Weber [119] 1990 described nine com-
partments in the foot. Previously, it was thought that
there were only four compartments. Three compart-
ments run the entire length of the foot (medial, lateral,
superficial). Five compartments are contained within
the forefoot (adductor and four interossei). The ninth
compartment that contains the quadratus plantae
muscle and the lateral plantar neurovascular bundle is
called the ‘‘calcaneal” compartment in order to
emphasize its hindfoot location [119]. Claw toe defor-
mity following calcaneus fracture appears to be due to
late contracture of the quadratus plantae muscle in the
calcaneal compartment.

The calcaneal compartment communicates with
the deep posterior compartment of the lower leg
through the retinaculum behind the medial malleolus,
following the neurovascular and tendinous structures.
Injuries such as calcaneus fractures, tibia fractures and
crush injuries may result in combined compartment
syndromes of the calcaneal and the deep posterior leg
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Figure 3. a) Release of foot
compartments requires both
dorsal and medial plantar inci-
sions (taken from [124]). b) The
medial incision allows access to
the medial (M), superficial (S),
calcaneal (C), and lateral (L)
compartments  (taken from
[124]). ¢) Dorsal incisions allow
release of the interossei and
adductor compartments (taken

Medial t
from [124]). e

second
metatarsal

compartment [11, 119, 120]. This necessitates moni-
toring of the deep posterior leg compartment in con-
junction with calcaneal compartment measurements.
Adequate release of the calcaneal compartment may
include release of the distal tarsal tunnel through
extension of the medial incision posteriorly [121, 122].

Surgical technique
Various techniques have been described for adequate
decompression. The choice of approach depends upon
the surgeon’s preference as well as on other planned
surgical procedures, such as internal fracture fixation.
Pre-existing soft-tissue injury also has to be considered.
Three incisions are generally necessary in order to
decompress all nine compartments (Figure 3). With
identification of the calcaneal compartment, investi-
gators realized that a purely dorsal approach might be
inadequate for the release of this compartment. To
ensure adequate release of forefoot and hindfoot
compartments, Myerson [123] recommended com-
bined dorsal and medial plantar incisions. The hindfoot
incision starts at the medial side of the calcaneus just
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Lateral to

fourth
metatarsal

anterior to the abductor hallucis origin and extends
distally parallel to the plantar surface. Following
medial compartment fasciotomy, the abductor hallucis
is reflected superiorly to expose the intermuscular
septum. Care must be taken at this point to avoid
damage to the neurovascular bundle (lateral plantar
nerve and vessels) just deep to the fascia.

Splitting the intermuscular septum medial to the
abductor hallucis allows decompression of the calca-
neal compartment. Caution is advised at the distal end
of the incision in order to avoid damage to the medial
plantar nerve at the distal end of the calcaneal com-
partment. To decompress the forefoot, two incisions
are required: one is made over the second and the
other over the fourth metatarsal shaft. The thin dorsal
fascia is opened, followed by elevation of the inter-
space muscles from the medial aspect of the second
metatarsal. This exposes the fascia of the adductor,
which is then incised longitudinally. Release of the
lateral interosseous compartments is accomplished
through the lateral dorsal incision via longitudinal
fasciotomies [121, 122, 124].
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