
Original Research

Minimally Invasive Lower Leg Fasciotomy
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Background: Chronic exertional compartment syndrome (CECS) is a recognized clinical diagnosis in running athletes and military
recruits. Minimally invasive fasciotomy techniques have become increasingly popular, but with varied results and small case
numbers. Although decompression of the anterior and peroneal compartments has demonstrated a low rate of iatrogenic injury,
little is known about the safety of decompressing the deep posterior compartment.

Purpose: To evaluate the risk of iatrogenic injury when using minimally invasive techniques to decompress the anterior, peroneal,
and deep posterior compartments of the lower leg.

Study Design: Descriptive laboratory study.

Methods: A total of 60 lower extremities from 30 adult cadavers were subject to fasciotomy of the anterior, peroneal, and deep
posterior compartments using a minimally invasive technique. Two common variations in surgical technique were employed to
decompress each compartment. Anatomical dissection was subsequently carried out to identify incomplete division of the fascia,
muscle injury, neurovascular injury, and the anatomical relationship of key neurovascular structures to the incisions.

Results: Release of the anterior and peroneal compartments was successful in all but 2 specimens. There was no injury to the
superficial peroneal nerve or any vessel in any specimen. A transverse incision crossing the anterior intermuscular septum resulted
in muscle injury in 20% of the cases. Release of the deep posterior compartment was successful in all but 1 specimen when a
longitudinal skin incision was used, without injury to neurovascular structures. Compared with a longitudinal incision, a transverse
skin incision resulted in fewer complete releases of the deep posterior compartment and a significantly higher rate of injury to the
saphenous nerve (16.7%; P ¼ .052) and long saphenous vein (23.3%; P ¼ .011).

Conclusion: Minimally invasive fasciotomy of the anterior, peroneal, and deep posterior compartments using longitudinal incisions
had a low rate of iatrogenic injury in a cadaveric model. Complete compartment release was achieved in 97% to 100% of spe-
cimens when employing this technique.

Clinical Relevance: Minimally invasive fasciotomy techniques for CECS have become increasingly popular with purported low
recurrence rates, improved cosmesis, and faster return to sport. It is important to determine whether this technique is safe,
particularly given the variable rates of neurovascular injury reported in the literature.
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Chronic exertional compartment syndrome (CECS) of the
lower leg is a rare but recognized clinical diagnosis in run-
ning athletes and military recruits.21 After failed nonoper-
ative management, surgical fasciotomy is the treatment of
choice.6

Clinical outcomes after surgical fasciotomy for CECS
have been generally satisfactory but varied, with success
rates ranging from 52% to 100%.7,9,15 Minimally invasive
techniques have become increasingly popular and demon-
strate low recurrence rates, improved cosmesis, and faster
return to sport.5,13 The anterior compartment of the leg
has been thought to be most commonly affected, and the
literature has been heavily focused on techniques to
decompress this compartment.2,4 Recent studies have
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suggested that deep posterior compartment CECS
(dp-CECS) is often overlooked, and its incidence may be
higher than anticipated.22,23

Traditionally, skin and fascial incisions for lower limb
fasciotomy have been longitudinal, although some recent
studies have demonstrated that transverse incisions may
be a suitable alternative.3,19 There has been debate over
single- versus dual-incision fasciotomies to decompress the
lower leg,13,18 with the single-incision technique potentially
offering reduced operative time, but at the theoretical
expense of less effective decompression. Bible et al1 found
no difference in patient outcomes after comparing single-
and dual-incision techniques.

A key surgical concern when employing minimally
invasive fasciotomy is the risk of neurovascular injury.
The superficial peroneal nerve (SPN) is closely anatom-
ically related to the anterior and peroneal compart-
ments, with a variable rate (0%-8%) of iatrogenic SPN
injury reported.4,5 This variation reflects both the differ-
ences in surgical techniques and the small sizes, partic-
ularly in cadaveric studies.4 Fasciotomy for dp-CECS is
considered technically challenging, and studies have
reported a high risk of injury to neurovascular struc-
tures with both open and endoscopic techniques.11,12,14

The authors of 1 cadaveric study found a concerningly
high risk (67%) of iatrogenic neurovascular damage with
minimally invasive fasciotomy without the use of an
endoscope, although they used a small number of speci-
mens (n ¼ 6).11

The aim of this study was to evaluate the safety of min-
imally invasive fasciotomy techniques without the use of
endoscopy for lower leg CECS by investigating the risk of
iatrogenic injury when decompressing the anterior, pero-
neal, and deep posterior compartments on cadaveric
specimens.

METHODS

A total of 60 lower extremities from 30 adult human cada-
vers embalmed with the Thiel method were used for this
study.20 Cadavers with macroscopically visible pathology of
the lower limb were excluded. The cadavers were donated
to the Medical University of Graz.

Each cadaver was positioned supine on a dissection table
with bilateral knee supports. Fasciotomy of the anterior,
peroneal, and deep posterior compartments was under-
taken in all cadaveric specimens. An experienced trauma
surgeon demonstrated the procedure on 2 lower

extremities, after which the fasciotomies and subsequent
anatomical dissection were carried out by 2 supervised
medical students.

After the releases were completed, careful anatomical
dissection was carried out to identify incomplete division
of the fascia, muscle injury (division of any muscle fibers),
neurovascular injury, and the anatomical relationship of
key neurovascular structures to the incisions. Figures 1
and 2 demonstrate the appearance of the dissected speci-
mens and the relevant neurovascular structures after
decompression of the anterior and peroneal compartments
and the deep posterior compartment, respectively.

Figure 1. Dissected cadaveric specimen with fasciotomy of
the anterior and peroneal compartments. The superficial
peroneal nerve is identified over the yellow markers.

Figure 2. Dissected cadaveric specimen with fasciotomy of
the deep posterior compartment. The neurovascular bundle
comprising the long saphenous vein and saphenous nerve is
identified over the yellow markers.
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Fasciotomy of the Anterior
and Peroneal Compartments

The midpoint of the fibula (halfway between the fibular
head and the lateral malleolus) was identified and marked.
A 3-cm transverse skin incision was made over this,
followed by blunt subcutaneous dissection down to the
fascia using dissecting scissors.

On right-sided specimens, a 3-cm transverse incision
was made in the fascia, centered over the anterior inter-
muscular septum. Direct visualization and palpation
were used to confirm that the incision crossed the ante-
rior intermuscular septum. The anterior and peroneal
compartments were opened separately through percuta-
neous, longitudinal fascial incisions using long surgical
scissors. The incision over the anterior compartment was
placed 1 cm lateral to the anterior margin of the tibia
and was aimed toward the tibial tuberosity proximally
and the anterolateral margin of the tibia distally. The
incision over the peroneal compartment was placed in
the middle of the peroneal compartment and was aimed
toward the fibular head proximally and the lateral mal-
leolus distally.

On left-sided specimens, instead of a transverse fascial
incision crossing the anterior intermuscular septum, only
separate longitudinal incisions were made over the respec-
tive compartments as described above. This was to deter-
mine whether there was any difference between these 2
commonly used techniques for decompressing the anterior
and peroneal compartments.

Fasciotomy of the Deep Posterior Compartment

The midpoint between the tip of the medial malleolus
and the tibial tuberosity was identified and marked.
On right-sided specimens, a 3-cm transverse skin
incision was made with the most lateral point of the
incision over the medial border of the tibia. The subcu-
taneous tissue was bluntly dissected with surgical scis-
sors down to the fascia. The medial head of the
gastrocnemius was retracted laterally to expose the
deep posterior compartment. The deep posterior com-
partment was opened through a percutaneous, longitu-
dinal fascial incision using long surgical scissors. This
incision was placed immediately adjacent to the medial
border of the tibia.

On left-sided specimens, instead of a 3-cm transverse
skin incision, a 3-cm longitudinal skin incision over the
medial border of the tibia was made. The rest of the proce-
dure was the same as that for right-sided specimens.

Statistical Analysis

The Fisher exact test was used for categorical variables,
and the t test was used for continuous, normally distributed
variables (length of fasciotomy incision). Statistical signif-
icance was set at P< .05. All statistical analysis was under-
taken with MedCalc.17

RESULTS

Fasciotomy of the Anterior
and Peroneal Compartments

A total of 30 right-sided lower extremities were used for
fasciotomy of the anterior and peroneal compartments
using an additional transverse fascial incision over the
anterior intermuscular septum. Complete release of the
anterior compartment occurred in all but 1 specimen.
Superficial (1- to 2-mm depth) muscular injury was identi-
fied in 6 specimens. Complete release of the peroneal com-
partment occurred in all specimens. There was no injury to
the SPN or any major vessel. In 10 specimens, the SPN was
found to be crossing the fasciotomy incision. In the remain-
ing 20 cases, specimens the SPN pierced the fascia an aver-
age of 2.8 cm from the fasciotomy incision.

A total of 30 left-sided lower extremities were used for
fasciotomy of the anterior and peroneal compartments
using separate longitudinal incisions over each compart-
ment only (without a transverse incision over the anterior
intermuscular septum). Complete release of the anterior
compartment occurred in all specimens, with muscular
injury being identified in 2 specimens. Complete release
of the peroneal compartment occurred in all but 1 speci-
men, with muscular injury being identified in 1 specimen.
There was no injury to the SPN or any major vessel. In 6
specimens, the SPN was found to be crossing the fasciotomy
incision. In the remaining 24 specimens, the SPN pierced
the fascia an average of 3.0 cm from the fasciotomy incision.

Fasciotomy of the Deep Posterior Compartment

A total of 30 right-sided lower extremities were used for
fasciotomy of the deep posterior compartment with a trans-
verse skin incision. Complete release of the deep posterior
compartment occurred in all but 5 specimens, with muscu-
lar injury being identified in all specimens. The saphenous
nerve was injured in 5 specimens and the long saphenous
vein was injured in 7 specimens. This injury was a direct
consequence of the transverse skin incision that extended
posterior to the level of the subsequent fascial incision.

A total of 30 lower extremities were used for fasciotomy
of the deep posterior compartment with a longitudinal skin
incision. Complete release of the deep posterior compart-
ment occurred in all but 1 specimen, with muscular injury
being identified in all specimens. There was no injury to the
saphenous nerve or long saphenous vein. In all specimens,
the saphenous nerve and long saphenous vein were not
found to be crossing the fasciotomy incision. A summary
of the results is shown in Table 1.

DISCUSSION

This cadaveric study demonstrated that a minimally inva-
sive approach to decompress the anterior, peroneal, and
deep posterior compartments of the lower leg is safe, with
low rates of iatrogenic injury when using 2 separate longi-
tudinal incisions.
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There was a high rate (97%-100%) of successful com-
plete decompression of the anterior and peroneal compart-
ments, with no neurovascular injury regardless of
whether the anterior intermuscular septum was trans-
versely incised. However, specimens with this transverse
incision had a higher rate of muscular injury to the ante-
rior compartment.

Regarding decompression of the deep posterior compart-
ment, there was a comparatively lower rate (83%) of suc-
cessful complete decompression of the compartment when
using a transverse versus a longitudinal skin incision,
although this did not reach statistical significance (P ¼
.195). All specimens demonstrated muscle injury because
the soleus is tightly adherent to the posteromedial aspect of
the tibia, forming the soleal bridge over the proximal tibia.
However, releasing the soleal bridge is a necessary and
important step for successful decompression of the deep
posterior compartment.18 We found an unacceptably higher
rate of damage to the saphenous nerve (16.7%; P ¼ .052)
and long saphenous vein (23.3%; P ¼ .011) when using a
transverse versus longitudinal skin incision during the
approach, but no neurovascular injury occurred when
using a longitudinal skin incision. This suggests that neu-
rovascular injury when decompressing the deep posterior
compartment is more likely to occur at a superficial level
during the skin incision and subcutaneous dissection as
opposed to during the fascial release; particular care must
therefore be used when executing the approach to this
procedure.

To our knowledge, this is the first study in the literature
demonstrating that minimally invasive fasciotomy can be
used to safely decompress the deep posterior compartment.
It is also the study with the largest number of cadaveric
specimens to date for investigating fasciotomy for compart-
ment syndrome.

De Bruijn and colleagues4 investigated the safety of a
modified percutaneous fasciotomy technique to decompress
the anterior compartment using 9 cadaveric legs and
64 patients. Despite the small numbers, they found no iat-
rogenic neurovascular injuries. A larger study on 118

patients also demonstrated a low rate (2%) of iatrogenic neu-
rovascular injury. Our results concur with both studies, con-
firming the safety of a minimally invasive approach to the
anterior compartment.

There is considerably less research on minimally inva-
sive fasciotomy for dp-CECS. A cadaveric study by Hutch-
inson et al11 concluded that endoscopically assisted
fasciotomy has a lower risk of neurovascular injury when
compared with a percutaneous technique. However, their
study detected a surprisingly large number of nerve inju-
ries: complete transection of the SPN and of the saphenous
nerve in 4 out of 6 specimens. Certain differences in surgi-
cal technique may explain this disparity. Hutchinson et al
made considerably longer average fasciotomy incisions
compared with those in our study (30.1 vs 14.1 cm for the
anterior and 28.8 vs 15.2 cm for the peroneal compart-
ments). However, studies have demonstrated good clinical
results using fasciotomy incisions as small as 4 cm in the
anterior compartment.7,8

When making a fascial incision to release the deep and
superficial posterior compartments, Hutchinson et al11

describe “creating a transverse incision from the medial
border of the tibia about 1 to 2 cm laterally.” This may also
have contributed to their high rate of neurovascular injury.
We also observed a higher rate of injury of the saphenous
nerve and long saphenous vein when using a transverse
skin incision (16.7% and 23.3%, respectively). Other
authors have described a separate “fifth” compartment of
the lower leg consisting of the tibialis posterior muscle that
may need addressing in dp-CECS.10,16 The importance of
this fifth compartment is unclear, and its decompression
may not be amenable to a minimally invasive approach.

Our study had some limitations. Being a cadaveric study,
we were unable to evaluate postoperative patient outcomes.
Cadaveric specimens have structural differences compared
with living tissue, and it is difficult to ascertain whether
outcomes may differ in a clinical setting. Although we could
report macroscopic nerve and vessel damage, we were
unable to detect neurapraxia or the risk of hematoma, both
of which would be important adverse events in patients.

TABLE 1
Details of Fasciotomy Outcomesa

Outcome

Anterior (n ¼ 30) Peroneal (n ¼ 30) Deep Posterior (n ¼ 30)

Right
(Transverse)

Left
(Longitudinal) P

Right
(Transverse)

Left
(Longitudinal) P

Right
(Transverse)

Left
(Longitudinal) P

Complete division of
fascia

29 (96.7) 30 (100) >.999 30 (100) 29 (96.7) >.999 25 (83.3) 29 (96.7) .195

Length of fascial incision,
cm, mean ± SD

14.8 ± 2.9 13.3 ± 2.8 .046 15.4 ± 2.4 14.9 ± 3.3 .505 11.8 ± 2.9 12.2 ± 2.4 .563

Muscle damage 6 (20) 2 (6.7) .254 0 (0) 1 (3.3) >.999 30 (100) 30 (100) >.999
Nerve injury 0 (0) 0 (0) >.999 0 (0) 0 (0) >.999 5 (16.7) 0 (0) .052
Vessel injury 0 (0) 0 (0) >.999 0 (0) 0 (0) >.999 7 (23.3) 0 (0) .011

aData are presented as number (%) unless otherwise specified. For statistical testing, the Fisher exact test was used for categorical
variables and the t test for continuous, normally distributed variables (length of fasciotomy incision). Bolded P values indicate statistically
significant differences between groups (P < .05).

4 Grechenig et al The Orthopaedic Journal of Sports Medicine



Although all muscle injury we identified was minor (1- to
2-mm depth into muscle), it is unknown whether any bleed-
ing that may have resulted from this injury would have
significant adverse effects. The primary operators were
supervised medical students who had no formal surgical
training. Although this was expected to result in an
increased amount of iatrogenic damage, the very low rates
of iatrogenic injury despite the relative inexperience of the
students further support the safety of this technique. It is
possible that careful dissection by an experienced surgeon
may further reduce the rate of iatrogenic injury using this
technique. Finally, although formal statistical analysis was
undertaken, results not demonstrating significance should
be interpreted with caution—the relatively small sample
size (albeit the largest in the cadaveric fasciotomy litera-
ture) means a type 2 statistical error cannot be excluded,
and the descriptive statistics should form an important
part of the interpretation of this study’s results.

Minimally invasive fasciotomy to decompress the ante-
rior, peroneal, and deep posterior compartments of the
lower leg appears to be safe, with a low risk of iatrogenic
injury. It is important to avoid a transverse medial incision
when decompressing the superficial and deep posterior
compartments. Future work is required to evaluate postop-
erative patient outcomes after minimally invasive fasciot-
omy without the use of endoscopy, especially for dp-CECS.
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