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ABSTRACT Background: Chronic exertional compartment syndrome (CECS) involves a painful increase in compartment 
pressure caused by exercise and relieved by rest, common in athletes. The most common site for CECS in the lower 

limbs is the anterior leg compartment. The aim of this study is to evaluate the outcomes of a single minimal incision fasciotomy in athletes 
and their capability to return to high level sport activity.
Methods: The study reports mid-term results in a series of 18 consecutive athletes with chronic exertional compartment of the leg who 
had undergone minimally invasive fasciotomy. Between 2013 and 2016, we prospectively enrolled 18 consecutive athletes (12 males and 
six females, median age 27 years) with unilateral or bilateral chronic exertional compartment syndrome undergoing unilateral or bilateral 
minimally invasive fasciotomy. 
Results: The median follow-up after surgery was 36 months. Both questionnaires showed a statistically significant improvement (P < 
0.0001) after surgery. At the time of the latest follow-up, 17 of 18 patients (94 %) had returned to pre-injury or higher levels of sport. Only 
one patient (6 %) returned to sport at lower levels than those of pre-injury status. The median time to return to training and to return to 
sport was 8 and 13 weeks, respectively. No severe complications or recurrence of the symptoms were recorded.
Conclusions: Minimally invasive fasciotomy is effective and safe for athletes suffering from unilateral or bilateral chronic exertional com-
partment syndrome of the anterior and lateral compartments   leg with good results in the mid-term.

BACKGROUND
Chronic exertional compartment syndrome (CECS) of the 
leg is common in athletes. Repetitive movements may 
cause it, especially in running or endurance sport activities, 
impairing athletic performance [1, 2]. The intramuscular 
pressure may increase during exercise , leading to pain to 
the affected compartment, up to induce athletes to aban-
don any sport activity . Etiologically, the muscle swelling, 
secondary to repetitive activities, and fascial tightness are 
mainly involved factors increasing the compartment pres-
sure [3, 4].Usually, pain disappears at rest, but the involved 
muscles may become ischemic [1, 5–8]. Therefore, surgical 
fasciotomy , which implies the decompression of the in-
volved muscular compartments to decrease the pressure, 
is the treatment of choice [3, 9–14]. In athletes, the anterior, 
the lateral and the deep posterior compartments of the leg 
are commonly affected; the superficial posterior compart-
ment is more rarely involved [2, 15]. Different surgical ap-
proaches may be undertaken, including open, endoscopic, 
and minimally invasive procedures [2, 10, 12, 15–20]. We 
report the mid-term results in a series of 18 consecutive 
athletes with chronic exertional compartment syndrome of 
the leg who had undergone minimally invasive fasciotomy 
of the leg.

METHODS
All procedures were performed after the institutional re-
view board gujarat had approved them and after patients 
had given their written informed consent. All the authors 
declare that the procedures followed were in accordance 
with the ethical standards of the responsible committee on 
human experimentation (institutional and national) and 
with the Helsinki Declaration of 1975, as revised in 2000 
and 2008. During the period from 2013 to 2016, we pro-
spectively enrolled 18 consecutive athletes (12 males and 
six females) (median age 27 years; range from 18 to 35 
years) who had undergone minimally invasive fasciotomy 
for management of leg pain secondary to chronic exertion-
al compartment syndrome. The condition was unilateral 
in nine of 18 patients, bilateral in nine patients. The sport 
activity was running in nine patients, ballet in four, soccer 
in two, badminton in one, and squash in two. The median 
duration of symptoms before surgery was 17 months (from 

5 to 31 months). All patients were tertiary referrals to the 
senior author with the following diagnosis: CECS in six, 
persistent swelling in five, peroneal muscle strain in four, 
and shin pain in three. All athletes had been managed pre-
viously for a median period of 4 months (range from 1 to 
6 months) with conservative therapies, which consisted in 
changing training modalities (shoes, stretching, shoe in-
serts), or application of local injection of local anesthetics at 
the site of maximal tenderness.

The diagnosis of CECS was made on history and clini-
cal examination in all instances. All patients referred pain 
over the anterior/antero-lateral aspect of the leg after a 
well-defined period of exercise, generally 20 min (from 15 
to 30). Symptoms always resolved after rest, within several 
minutes. At clinical examination, no patients complained 
of tenderness of the tibial shaft or surrounding soft tis-
sues. Plain radiographs were undertaken to exclude a tibial 
stress fracture and other bony disorders.

The measures of the dynamic compartment pressure con-
firmed the diagnosis of CECS in all instances [21–24]. The 
intracompartmental pressure (ICP) of the anterior and lat-
eral compartments was measured bilaterally, at rest and 1 
min after exercise. Diagnostic criterion for CECS was a val-
ue of ICP >28 mmHg, 1 min after exercise [21].In healthy 
legs, the median values of ICP were 13.6 mmHg (from 5.2 
to 26.5) at rest and 17.5 mmHg (from 11 to 26.3), 1 min af-
ter exercise. In affected legs, the median values of ICP were 
22.5 mmHg (from 6 to 51) at rest and 44 mmHg (from 28.4 
to 122.7), 1 min after exercise.

CLINICAL ASSESSMENT
The Short-Form Healthy Survey-36 (SF-36) [25] were ad-
ministered to all patients at baseline and postoperatively, 6 
weeks after surgery. These are self administered rating sys-
tems assessing the overall health

status, the physical and psychological function, with a final 
score ranging from 0 (lowest health status) to 100 (highest 
health status). All patients were asked about participation 
to sport before
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surgery and at the last follow-up and the time they had 
taken to return to training (RTT) and to sport (RTS) [27]. At 
the last follow-up, the overall satisfaction of patients with 
surgery was evaluated according to a three-staged self-re-
ported scoring system: none was a condition of minimal or 
no relief, moderate was significant relief, and good was re-
turn to full activity with minimal or no symptoms.

SURGICAL TECHNIQUE
The senior author performed all procedures as day cases.With 
the patients in supine position and the tourniquet inflated 
to the tight, the skin was prepared in the usual fashion, and 
sterile drapes were applied. A 2.5-cm vertical skin incision 
was performed over the anterior compartment, at the middle 
third of the leg, 1.0 cm lateral to the tibial crest. Once the fas-
cia was identified, the skin was retracted, and subcutaneous 
tissues and layers down to the level of the fascia were care-
fully dissected with gloved fingers, proximally and distally. 
If required, to uncover the fascia, the blunt subcutaneous dis-
section was completed by pushing the closed scissors proxi-
mally and distally. In this way, when the deep fascia could be 
clearly visualized, it was incised with a knife, at an average 
distance of 1.0 cm from the intermuscular septum (Fig. 1). Un-
der direct vision, the fascia of the anterior compartment was 
divided proximally and distally, with scissors (Figs. 2, 3, and 
4). In the same way, when the lateral compartment was also 
affected, through the same incision, the skin was retracted 
posteriorly to expose the fascia of the lateral compartment, 
which was cut. The incision was closed with subcuticular Bio-
syn suture 3.0; steristrips were applied for the stab incisions. 
A Mepore dressing was applied. Postoperatively, patients 
were discharged the day of surgery. They were allowed to 
weight bear as comfortable with elbow crutches and to move 
the ankle and knee. Patients used crutches for 7 to 10 days af-
ter the operation. At 2 weeks, the wounds were inspected, and 
rehabilitation was started, with gradual return to walking, jog-
ging, and agility training. Competitive training was allowed 
at 4 weeks, at least; competitive sport was recommended not 
before than 8 weeks.

Retraction of subcutaneous tissues and visualization of 
the deep fascia

Incision of the deep fascia

 

 
Cranial division of the anterior and lateral compartment 
fascia         

Caudal division of the anterior and lateral 
 
Clinical follow-ups were set at 2 and 6 weeks and 3, 6, and 
12 months after surgery. Then, patients were examined 
once per year for a maximum of 4 years. The last follow-up 
was at a median time of 36 months (range from 26 to 50 
months) after surgery.

DATA COLLECTION AND STATISTICAL ANALYSIS
Data were recorded in a computer database and analysed 
using SPSS for Mac (version 16.0). Demographic data, his-
tory, physical examination findings, and values of compart-
ment pressure were recorded. Pearson’s chi-squared test 
with the Yates correction was used to assess the return to 
sport activity rate. Nonparametric statistical tests that were 
used as values were not found to be normally distributed.

AP  value of <0.05 was considered significant.

RESULTS
At the last follow-up, the median value of AQ-5D was 
increased from 59 (range from 51 to 67) at baseline to 92 
(range from 88 to 98) (P < 0.0001); the median SF-36 from 
55 (range from 51 to 62) at baseline to 91 (from 86 to 97) (P 
< 0.0001). Specifically, the median value of the mental com-
ponent of SF-36 was 54 (range from 49 to 60) preoperative-
ly and 92 (range from 86 to 97) postoperatively (P < 0.0001); 
the median value of the physical component of SF-36 was 
56 (range from 52 to 62) preoperatively and 90 (range from 
84 to 95) postoperatively (P < 0.0001). Before surgery, 12 of 
18 patients were unable to practice any sport activity, the 
remaining six patients could practice sport activity at lower 
levels. At the last follow up, 15 of 18 patients had returned 
to pre-injury levels of sport, two had gained higher levels 
of competition compared to the pre-injury status, one had 
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returned to sport at lower level. After surgery, there was a 
statistically significant increase of the number of patients 
able to perform sport at pre-injury or higher level (from 0 
to 94 %; P < 0.0001), and a statistically significant decrease 
of the number of patients fully unable to practice any sport 
(from 67 to 0 %; P < 0.0001) and those able to do sport at 
reduced levels (from 33 to 6 %; P < 0.0001). The median 
time to return to competitive training was 8 weeks (range 
from 4 to 12); the median time to return to competitive 
sport was 13 weeks (range from 9 to 18). At the last follow-
up, the overall satisfaction for the procedure was graded as 
good in 17 of 18 patients, moderate in one patient. Of 27 
fasciotomies performed (nine bilateral), we recorded two 
superficial wound infections, resolved with oral antibiotics, 
one hypertrophic scar, and one skin stretching around the 
scar. Numbness around the wound developed in one pa-
tient, and spontaneously resolved within 8 weeks after the 
index procedure. One patient complained of weakness in 
ankle dorsiflexion. This event was managed with targeted 
physiotherapy, until the recovery was complete. No pa-
tients had recurrence of symptoms.

DISCUSSION
The main finding of the present study is that this mini-
mally invasive fasciotomy through a single incision is safe 
and effective for management of chronic exertional com-
partment syndrome of the leg, allowing patients to return 
quickly to sport activities, with high overall satisfaction in 
the mid-term. The efficacy of fasciotomy as standard man-
agement for patients with CECS of the leg is well known 
[3, 4, 9, 12, 13, 15, 17, 19]. In our series, we used a single 
incision minimally invasive fasciotomy in patients with an-
terior or antero-lateral CECS of the leg. 

At a median follow-up of 3 years, outcomes were surpris-
ingly good compared to the baseline and stable. Fascial 
release may be performed using one or two incisions [10, 
12, 15, 16, 18–20, 28, 29], three or more incisions in patients 
with long legs [3].

When performed endoscopically, the fascia may be visual-
ized directly, using single or two incisions [30–32]. Nev-
ertheless, the problem may recur, mostly if the release 
is incomplete. Some complications may also occur after 
fasciotomy: infections, haematoma, injury to the nerves 
and vessels, scars, fascial adhesions, swelling, lymphocele, 
and haemorrhage of the leg [3, 12, 15, 17]. Specifically, as 
shown in cadavers, the peroneal nerve may be injured at 
the junction between the middle and the distal third of the 
calf, 10 to 12 cm proximally to the lateral malleolus, regard-
less of the technique used [30]. 

In the short term, the overall rate of complications is 22 %. 
In our series, none of the patients experienced severe com-
plications or recurrence of symptoms. Only one patient 
presented weak dorsiflexion of the ankle that regressed 
after tailored physiotherapy [20, 33], and 2 of 11 patients 
who had undergone bilateral fasciotomy complained of leg 
weakness for an average of 3 months after surgery. Our 
results were surprisingly encouraging, probably because 
all patients had anterior or antero-lateral CECS, which 
are reported to present better outcomes [4, 12, 13, 15, 17, 
31] compared to compartment syndromes of the posterior 
compartment [1, 3, 9, 10, 15, 17, 34]. Mouhsine et al. [33] 
reported the long-term results of 18 athletes with anterior 
and/or lateral CECS of the leg, in whom the release of the 
fascia had been made through two minimal incisions, with-
out tourniquet. The fact that patients had returned to sport 
activities at an average of25 days after the index procedure, 
and all at the preinjury level of activity, confirms that the 

double incision technique allows to decompress completely 
the anterior and lateral compartments, without major risks 
[12]. We also reported a good result, using a single incision. 
Our technique has some features in common with that per-
formed by Mouhsine et al. [33]. First of all, the release of 
the skin and subcutaneous tissues allows to decompress the 
compartments under direct control. 

We well acknowledge that there are many procedures to 
perform fasciotomy but, to the best of our knowledge, this 
is the first study to describe a minimally invasive fascioto-
my through a single minimal incision of both anterior and 
lateral compartments. A critical point is that the postopera-
tive program used in the study could not be the most ap-
propriate, but it was uniform throughout the study. In spite 
of this, we now point that, ideally, the rehabilitation should 
be standardized in all the studies. A major limitation of the 
study is the lack of a control group of patients, making it 
impossible to prove whether this procedure is superior to 
the previous techniques used for management of anterior 
and/or lateral CECS. We are aware that our evidence is not 
strong as that of randomized controlled trials but, in refer-
ral to the low frequency of this injury, these latter studies 
would likely be too long and costly to be performed. Nev-
ertheless, given the results, our approach should be taken 
into account as management of these patients. Another lim-
itation is represented by the outcome measures used. We 
acknowledge that the SF-36 and EQ-5D scores are generic 
tools of assessment of the health status, and that a disease-
specific questionnaire should be used, but no scoring sys-
tems specific for CECS have been described yet.

CONCLUSIONS 
In conclusion, although this approach could appear techni-
cally demanding, it is safe and allows most of patients to 
recover completely and return to pre-injury sport levels of 
activity, with good overall satisfaction and physical func-
tion in the mid-term. Therefore, it may be considered as an 
alternative to traditional open surgery.
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