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Introduction
One of eight young patients with exercise-provoked leg pain suf-
fers from a chronic exertional compartment syndrome (CECS) [18]. 
This syndrome is characterized by severe pain and tightness that is 
located in one or more lower leg compartments [27]. Patients with 
anterior and deep flexor CECS (ant-CECS, dp-CECS) are most fre-
quently affected [2]. A recent study found that 12 % of all CECS pa-
tients had involvement of the third compartment, termed the lat-
eral lower leg compartment (lat-CECS) [24].

In general, results of an invasive, dynamic intracompartmental 
pressure measurement (ICP) are pivotal in the management of 
CECS. Pathologically elevated muscle compartment pressures ac-
cording to predefined cut-off points are used for diagnosis and may 
support therapeutic measures [17]. If conservative therapy includ-

ing rest and physical therapy fails, a fasciotomy is considered the 
therapy of choice [3]. Although results of surgery for ant-CECS and 
dp-CECS are well documented, the surgical literature on lat-CECS 
is exceedingly scarce. Surgical success rates on a total of only 57 
lat-CECS patients were identified from the literature (▶Table 1) 
[7, 11–14, 16, 22, 25]. Interestingly, most surgical data were ob-
tained from operations on patients with a combined ant-CECS/lat-
CECS syndrome. Conversely, just one case series of small volume 
(n = 3) reported on operative results for isolated lat-CECS [13].

Our department of sports medicine is a referral centre for eval-
uation of CECS. Since 2001, demographics, baseline characteris-
tics and ICP have been prospectively entered in a digital database. 
The aim of this study was to evaluate surgical outcomes in patients 
who were operated on for CECS involving the lateral compartment.
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ABSTR ACT

Exercise-induced lower leg pain may be caused by chronic ex-
ertional compartment syndrome (CECS). Anterior or deep 
posterior compartments are usually affected. Knowledge about 
CECS of the lateral compartment (lat-CECS) is limited and out-
come after fasciotomy is unknown. The purpose of this study 
is to report on success rates of fasciotomy in patients with lat-
CECS. Surgical success rates in patients with lat-CECS diag-
nosed with a dynamic intracompartmental pressure (ICP) 
measurement were studied using a questionnaire (success: 
excellent or good as judged by the patient; unsuccessful: mod-
erate, fair or poor). We conducted ICP measurements in 247 
patients for suspected lat-CECS, of whom 78 were positively 
diagnosed. Following exclusion (n = 11), 30 of the eligible 67 
patients completed the questionnaire. Bilateral (70 %, 
n = 21/30) exertional pain (97 %, n = 29) and a feeling of tight-
ness (93 %, n = 28) were the most frequently reported symp-
toms. Four years after fasciotomy, severity and frequency of 
symptoms had dropped significantly. Long-term surgical suc-
cess was reported by 33 % (n = 10; excellent n = 4, good n = 6). 
Seventy-three percent (n = 22) had resumed sports activities 
(9 same level, 13 lower level). In conclusion, a fasciotomy for 
lat-CECS was successful in the long term in just one of three 
operated patients in this retrospective study.

1081

D
ow

nl
oa

de
d 

by
: U

ni
ve

rs
ite

it 
M

aa
st

ric
ht

. C
op

yr
ig

ht
ed

 m
at

er
ia

l.

mailto:aniekvanzantvoort@hotmail.com


van Zantvoort AP M et al. Fasciotomy for Lateral Lower-Leg … Int J Sports Med 2018; 39: 1081–1087

Clinical Sciences Thieme

Materials and Methods
Since January 2001, characteristics including history, physical ex-
amination and ICP-measurements of patients referred to our facil-
ity for suspected CECS have been recorded in an electronic data-
base. At the end of 2012, this database contained 1,384 patients. 
The first patient with a possible lat-CECS was evaluated in Novem-
ber 2001. For inclusion in the present study, patients were required 
to have at least one ICP above one of 3 threshold levels associated 
with CECS (Pedowitz criteria;  ≥ 15 mmHg at rest,  ≥ 30 mmHg 1 min 
after provocative exercise, or  ≥ 20 mmHg 5 min after provocative 
exercise) [17]. Details of our dynamic intracompartmental pres-
sure measurement procedure were recently published [24]. All in-
cluded patients had undergone a fasciotomy of the lateral com-
partment. A history of vascular claudication, significant lower leg 
trauma or surgery of the lower leg other than for CECS were con-
sidered exclusion criteria. The study was conducted according to 
the Declaration of Helsinki. The local ethics committee judged that 
evaluation of the study protocol was not required because this ef-
fort was considered a normal evaluation of the patient-related out-
come (PRO) and an audit of the results. The hospital’s medical eth-
ical committee judged that the regulations specified in the Medi-
cal Research Involving Human Subjects Act (WMO) did not apply 
to the study protocol [8].

If history, physical examination and ICP were consistent with lat-
CECS, the patient was informed of the diagnosis and management 
options. A portion of the patients decided on conservative therapy 
including rest, cooling, inlays or physical therapy. If the patient pre-
ferred an operation, he/she was offered the option to undergo the 
procedure in their referring facility or in our hospital. They were in-
formed of the specifics of an operation and possible complications 
including hematoma, superficial peroneal nerve damage and 
wound infection.

If patients decided to undergo an operation in our hospital, they 
underwent an outpatient procedure under general or spinal anaes-
thesia. One hour before the operation, they received 2500 IU of a 
low-molecular heparin subcutaneously. Outlines of the lateral com-

partment including bony landmarks (fibular head, lateral malleo-
lus) were identified by palpation and marked on the skin with a skin 
marker. The area of pain was determined by palpation. After ster-
ile exposure, access to the fascia was obtained using two to three 
4–5 cm longitudinal incisions. The length and number of incisions 
depended on the length of the leg and area of pain following pre-
operative palpation. The peroneal fascia was freed bluntly and 
opened in a longitudinal manner using a knife and scissors beyond 
the area of pain (▶Fig. 1a). The superficial peroneal nerve that runs 
underneath ventral portions of this fascia was usually identified, 
thus preventing accidental damage. The skin incisions were closed 
intracutaneously (▶Fig. 1b) followed by a one-day compressive 
bandage that was replaced by compressive stockings thereafter, 
24 h a day for 2 weeks. A bilateral lat-CECS was surgically treated in 
a one-stage procedure. If a patient was diagnosed with a combined 
lateral and anterior CECS, an anterior tibialis muscle fasciotomy was 
performed simultaneously via a separate one-inch incision as re-
ported [6]. If a patient suffered from a combined lat/dp-CECS, a 
fasciotomy of the lateral and deep flexor compartment was per-
formed on one side. If successful, and if the patient suffered from 
a bilateral CECS, the contralateral side followed 6 weeks later. After 
one day, normal daily activities were allowed except for sports ac-
tivities or jumping. If wound recovery was satisfactory at the 
2-week postoperative outpatient check-up, patients were instruct-
ed to start bicycling and light jogging. Between week 4 and 8 post-
operatively, the patient was allowed to intensify the exercise regi-
men to maximal levels.

In December 2013 and January 2014, efforts were made to con-
tact all eligible patients by telephone. Once they were given study 
information and had provided verbal consent, they were asked to 
complete a set of questions that was sent later that day by mail or 
email. The questionnaire was developed to investigate the severity 
and frequency of 5 cardinal symptoms including pain, muscle weak-
ness, cramps, a feeling of tightness and paraesthesia as experienced 
before surgery and at present using a verbal rating scale [10]. Terms 
such as “all the time”, “most of the time”, “half of the time”, “some-
times” and “never” were used to quantify frequency whereas the 

▶Table 1 Literature involving treatment for lat-CECS.

Author, year Isolated lat-CECS / 
combined lat-ant-
CECS (n/n patients)

Lateral 
compart-
ments (n)

Population Treatment Surgical outcome, (n)

Martens et al., 1984 Not reported (NR) 3 Athletes Conservative  
and fasciotomy

NR

Detmer et al., 1985 NR 29 Athletes Fasciotomy NR

Turnipseed et al., 1989 NR 245 Predominantly athletes Fasciotomy  
and fasciectomy

NR

Verleisdonk et al., 1996 NR 2 Predominantly military Fasciotomy NR

Micheli et al., 1999 3 / 16 NR Female athletes Fasciotomy 1 excellent, 2 fair

Mouhsine et al., 2005 0 / 4 7 Athletes Minimal incision 
fasciotomy

“Good results in all 4 patients 
at 2 years follow up”

Packer et al., 2013 0 / 26 NR NR Conservative  
and fasciotomy

18 successful (excellent/good), 
8 not successful (fair/poor)

Maffulli et al., 2016 0 / 8 11 Athletes Fasciotomy All improved EQ-5D and 
SF-36 scores

Total 3/54 297
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terms “not at all”, “mild”, “moderate”, “severe” and “very severe” 
were used to grade severity. Patients also judged outcome at pre-
sent using the adjectives “excellent”, “good”, “fair” or “poor”. If 
patients had undergone a two-staged bilateral surgical procedure, 
they were instructed to report the outcome after completion of 
both operations. If patients had undergone an additional opera-
tion for ant-CECS or dp-CECS at a later time point, they were in-
structed to report on residual symptoms in the lateral aspect of the 
lower leg, being the area reflecting the lateral compartment. Non-
responders received two reminders by telephone, mail or email.

We calculated the area under the 4-point pressure curve in each 
patient having a complete set of 4 ICP measurements as suggest-
ed (0.5 * resting pressure + pressure immediately after exer-
cise + pressure 1 min after exercise + 0.5 * pressure 5 min after ex-
ercise) [27].

In order to approximate the overall effect of surgery, VRS scores 
of symptom frequency and symptom severity were converted into 
a numerical scale (symptom frequency: all the time = 5 points, most 
of the time = 4, half of the time = 3, sometimes = 2, never = 1; symp-
tom severity: very severe = 5 points, severe = 4, moderate = 3, 
mild = 2, not at all = 1). For instance, if a patient experienced pain 

before the operation “most of the time” (4 points) as “severe” (4 
points), his preoperative pain symptom score was 16 (4 × 4). Con-
versely, if he judged his pain after the operation as “sometimes” (2 
points) “severe” (4 points), he received a postoperative score of 8 
(2 × 4). The outcome after surgical treatment was defined as a suc-
cess if patients reported the end result as excellent or good. In con-
trast, the outcome was unsuccessful if an average, fair or a poor re-
sult was achieved.

Statistical analysis was performed using SPSS statistics 22.0.0.0 
(SPSS Inc. Chicago, IL, USA). Normality of distribution was deter-
mined using the Shapiro-Wilk test. If normal, data were expressed 
as mean ± standard deviation (SD). If not, median and range were 
used. Differences between groups with respect to patient charac-
teristics were analysed using Pearson’s chi-squared test, or by Fish-
er’s exact test if expected values in more than one cell of the cross 
table were below 5. A Mann-Whitney U test was used to compare 
differences between two independent groups (either responders 
versus non-responders, or lat-CECS only versus combined lat-CECS) 
and to compare not normally distributed dependent variables that 
were either ordinal or continuous. An independent samples t-test 
was used to determine if there was a statistically significant im-
provement in symptom score after operation. A Kruskal-Wallis H 
test was used to determine if there was a relation between preop-
erative area under the ICP curve and postoperative outcome. Sim-
ilarity of the shape of distribution was assessed by visual inspection 
of a boxplot. If distribution was similarly shaped, differences in me-
dians were investigated. If distribution was not similarly shaped, 
differences in mean rank were investigated. A p ≤ 0.05 was consid-
ered significant for all tests.

Results
In our facility, a total of 1,384 ICP measurements for suspected 
CECS were performed during the 12-year study period and 247 
(18 %) were related to an ICP of the lateral lower leg compartment 
(▶Fig. 2). Based on the Pedowitz criteria, 78 patients were diag-
nosed with lat-CECS (12 % of all positive ICPs, 78/678). Two-thirds 
of this patient group (64 %, n = 50) had a combination of a lat-CECS 
with a CECS of the anterior (ant-CECS; 42 %, 33/78), deep posteri-
or (dp-CECS; 9 %, 7/78) or both compartments (13 %, 10/78). In 
contrast, an isolated lat-CECS was detected in the remaining 36 % 
(n = 28). After exclusion of 11 patients for reasons depicted in the 
flow diagram, 67 patients were eligible for the long-term follow-
up via questionnaire. A total of 30 patients responded to this ques-
tionnaire (45 % response rate). Questionnaires from the nonre-
sponding patients were not available because their current where-
abouts were unknown (n = 11) or repetitive requests were not 
acknowledged for unknown reasons (n = 26).

Sex distribution among patients undergoing a fasciotomy for 
lat-CECS (n = 30) was almost equal (53 % female, ▶Table 2). The 
median age at the time of diagnosis was 25 years (range 17–65), 
and follow-up was conducted at 4 years (median, range 1–11 
years). Ten patients had an isolated lat-CECS. If lat-CECS patients 
suffered from a combined CECS (n = 20), the anterior compartment 
was frequently involved (90 %, 18/20). The combination dp-CECS 
with lat CECS was determined in just 4 patients (20 %).

▶Fig. 1 a The peroneal fascia is opened in a longitudinal manner 
using knife and scissors. b The skin incisions are closed intracutane-
ously.

a

b
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The majority of the 30 lat-CECS patients reported bilateral 
symptoms (80 %, 24/30). Two frequently reported symptoms were 
exertional pain (97 %, 29/30) and a feeling of tightness (93 %, 
28/30). Patients also often experienced exertional muscle weak-
ness (73 %, 22/30), paresthesias (70 %, 21/30) and/or cramps (70 %, 
21/30). Except for one patient, all patients participated in sports 
activities. Prior to the operation, half (52 %, 15/29, 1 missing value) 
of the patients had to completely terminate sports activities, 24 % 
(7/29) pursued sport at a lower level, 10 % (3/29) pursued sport 
with complaints and 14 % had changed sports activities due to lat-
CECS. No statistically significant differences in baseline character-
istics were found between patients with an isolated lat-CECS or a 
combined compartment syndrome (age U = 77.0, z = 1.015, 
p = 0.328; BMI U = 106.5, z = 0.540, p = 0.599; rest ICP U = 137.5, 
z = 1.652, p = 0.100; ICP 1 min after exertion U = 65, z = 0.617, 
p = 0.570; ICP 5 min U = 108.5, z = 1.505, p = 0.135).

Sixty percent (18/30) received surgery in referring institutions 
and 40 % (12/30) in our facility. Decrease in severity of symptoms 
after a median 4 years after surgery are depicted in ▶Fig. 3. Pain, 
muscle weakness, cramps, feeling of tightness and paraesthesia all 

showed a significant decrease in mean pain score after fasciotomy 
(minimal 50 %). Long-term surgical success was attained in 33 % of 
cases (n = 10; excellent n = 4, good n = 6; 30 % of all lat-CECS patients 
(3/10), 35 % of all combined CECS patients (7/20)). Conversely, the 
operation was deemed unsuccessful in 67 % (n = 20; moderate 
n = 10, fair n = 7, poor = 3). A total of 73 % (22/30) had resumed 
sports activities (9/30 same level, 13/30 lower level). There was no 
significant difference in outcome between isolated lat-CECS or 
combined syndrome (p = 0.768, χ(1) = 0.087). Moreover, there was 
no significant difference in symptom relief between both groups 
(p > 0.05). Also, no statistically significant associations between 
outcome and sex (p = 0.442), uni- or bilaterality (p = 0.372), oper-
ating hospital (Máxima Medical Center, 42 % successful, referral 
hospital 28 % successful; p = 0.461) or level of sports (p = 1.00) were 
present. Lastly, there was no statistically significant difference in 
preoperative “area under the ICP curve” between the five postop-
erative outcome groups at long-term follow-up (“excellent”, 
“good”, “moderate”, “fair”, “poor”; χ2(4) = 3.918, p = 0.417). Nev-
ertheless, mean rank increased from “poor” (7.00), “fair” (9.50), 
“moderate” (11.31), “good” (12.25), to “excellent” (17.33). This 

▶Fig. 2 Flow chart of patients undergoing an intracompartmental pressure measurement (ICP) for suspected chronic exertional compartment 
syndrome (CECS) of the lateral lower-leg compartment.

ICP measurements

January 2001 – December 2012

Lateral compartment

Lateral compartment

Lateral and posterior
Lateral, anterior and posterior

Lateral and anterior
(n = 28)

(n = 7)
(n = 10)

(n = 33)

Lateral compartment

Lateral and posterior
Lateral, anterior and posterior

Lateral and anterior
(n = 40)

(n = 23)
(n = 105)

(n = 79)

Conservative treatment

History of lower leg neurolysis
History of vascular claudication

History of lower leg trauma

Double inclusion (multiple ICPs)

(n = 3)
(n = 5)

(n = 1)
(n = 1)

(n = 1)

Lateral CECS, isolated

Lateral and posterior CECS
Lateral, anterior and posterior CECS

Lateral and anterior CECS
(n = 23)

(n = 5)
(n = 9)

(n = 30)

Lateral CECS, isolated

Lateral and posterior CECS
Lateral, anterior and posterior CECS

Lateral and anterior CECS
(n = 10)

(n = 2)
(n = 4)

(n = 14)

N = 247

Elevated ICP

Patients eligible for FU (N = 67)

N = 78

N = 1 384

Anterior and/or deep posterior
compartment

N = 1 137

Normal ICP

Exclusion

Non-responders (N = 37)

Responders (N = 30)

N = 169

N = 11
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suggestive trend was not observed 3 months after surgery 
(χ2(4) = 1.066, p = 0.900; “poor” (7.50), “fair” (11.92), “moderate” 
(12.10), “good” (12.50), “excellent” (10.33)).

Discussion
The aim of this study was to report on outcome in patients with 
lower leg lat-CECS undergoing a fasciotomy. The present report is 
the first large case series evaluating results of surgery for isolated 
lat-CECS or for a combined CECS including the lateral lower leg 
compartment. Four years after surgery, the severity and frequency 
of CECS-specific symptoms such as pain and tightness had dropped 
by at least 50 %. However, just one third of the patients rated the 
outcome as excellent or good even though most patients (73 %) 
had resumed sports activities.

Chronic exertional compartment syndrome is most common in 
young healthy athletes with a predisposition in women 
[5, 7, 19, 20, 26]. Patients in our study population diagnosed with 

lat-CECS were 25 years old (median, range 17–65). The vast major-
ity participated in sports activities and suffered from bilateral (80 %) 
exertional pain (97 %, 29/30) and a feeling of lower leg tightness 
(93 %, 28/30). Sex distribution was almost equal (53 % female). A 
striking 60 % of all patients with lat-CECS also had an ant-CECS. 
Therefore each patient with exertional complaints of the antero-
lateral lower leg may suffer from a lat-CECS justifying a low thresh-
old for ICP testing.

The Pedowitz criteria are the gold standard for diagnosing CECS. 
These generally used cut-off points were arbitrarily determined and 
a correlation with treatment outcome was never attained. Also, the 
Pedowitz criteria were never specified for the 3 different lower leg 
compartments [17]. Moreover, a recent study showed significant 
improvement of symptoms after fasciotomy in patients with nor-
mal ICP measurements who were treated surgically based on clin-
ical examination only [15]. Therefore, the diagnostic value of the 
Pedowitz criteria is questionable. Overestimating the number of 
lat-CECS patients using this diagnostic tool may partially explain 

▶Table 2 Characteristics of questionnaire responders.

N ° Affected 
compartment * 

Sex (f/m) Age at 
baseline (y)

BMI (kg/m2) Unilateral/ 
Bilateral

Level of sport 
baseline

Outcome 
operation

1 Lat F 49 21 Unilateral Social Good

2 Lat F 30 24 Bilateral Social Poor

3 Lat F 35 28 Bilateral Social Average

4 Lat M 28 21 Bilateral Local Fair

5 Lat F 23 31 Bilateral National Good

6 Lat M 25 25 Bilateral International Average

7 Lat F 65 32 Bilateral Social Poor

8 Lat F 22 30 Bilateral National Average

9 Lat M 18 22 Bilateral International Average

10 Lat M 25 27 Bilateral Local Excellent

11 Dp-lat F 19 21 Bilateral National Excellent

12 Ant-dp-lat F 43 33 Unilateral Social Average

13 Ant-lat M 22 26 Unilateral Social Excellent

14 Ant-lat F 30 33 Unilateral Social Average

15 Ant-lat M 21 23 Bilateral Local Average

16 Ant-lat F 30 34 Bilateral Social Fair

17 Ant-dp-lat F 19 27 Bilateral Local Fair

18 Ant-lat F 23 23 Bilateral Social Fair

19 Ant-dp-lat F 40 38 Bilateral No Poor

20 Ant-lat F 17 25 Bilateral International Fair

21 Ant-lat F 23 26 Bilateral Local Fair

22 Ant-lat M 23 26 Bilateral National Average

23 Ant-lat M 18 24 Bilateral Local Good

24 Ant-lat M 48 26 Bilateral Social Average

25 Ant-lat M 26 24 Bilateral Local Average

26 Ant-lat M 36 35 Bilateral Local Excellent

27 Ant-lat M 50 26 Bilateral Social Good

28 Dp-lat F 23 24 Bilateral Local Good

29 Ant-lat M 17 24 Unilateral National Fair

30 Ant-dp-lat M 24 28 Unilateral National Good

(* lat = lateral, ant = anterior, dp = deep posterior)
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the present suboptimal outcome. We did not find a statistically sig-
nificant correlation between preoperative ICP (area under the ICP 
curve) and surgical outcome for CECS in the lateral compartment. 
However, mean rank associated with degree of result increased 
substantially (poor, (7.0) to excellent (17.33)), possibly suggesting 
an improved outcome in patients with higher preoperative ICP. 
From January 2013 onwards we initiated a prospective study ana-
lysing surgical outcome in lat-CECS that may possibly allow us to 
determine whether ICP values predict surgical outcome.

There is some controversy regarding the exact frequency of the 
three types of lower leg CECS. Some studies suggest that the lateral 
compartment is second after the anterior compartment [5, 9, 23]. 
One study reported an up to 35 % lat-CECS rate [2]. It is therefore 
somewhat strange why published results on surgery for this suppos-
edly frequent type of lower leg CECS are scarce [11, 13, 14, 16]. To 
date, the outcome of isolated CECS of the lateral compartment is re-
ported in just 3 individuals, one with an excellent and 2 with a fair 
postoperative result [13]. In the largest population of combined lat-
CECS patients (n = 26, all ant/lat-CECS), 73 % were satisfied with the 
results of surgery [16]. Our population is the largest to date, consist-
ing of 30 lat-CECS patients of whom 10 had an isolated lat-CECS. 
Even though all preoperative symptoms showed a significant de-
crease in mean pain score after fasciotomy, only a disappointing one 
of three patients undergoing fasciotomy rated their overall postop-
erative improvement 4 years later as excellent or good. In two pa-
tients with a failed operation (fair and poor, respectively), ICP meas-
urements were again conducted demonstrating normality. Clinical 
reassessment did not provide an alternative diagnosis. The possibil-
ity of a condition other than CECS causing the symptoms such as 
neurovascular entrapments or medial tibial stress syndrome must 
always be considered, because the differential diagnosis of persist-
ing exertional leg pain is rather extensive [1, 4].

The presence of untreated CECS is often very incapacitating for 
active individuals and negatively affects quality of life [11, 14]. Up 
to 85 % of CECS patients are unable to practice sports activities at 
the desired level before surgery [11, 21]. The aim of the operation 
is to facilitate a return to a desired level of sports activity, but suc-
cess is not always achieved. Just half of all operated CECS patients 
returned to sports practice in one study [14]. One other study of 
operated dp-CECS patients reported that only 38 % returned to pre-
injury levels and 41 % performed at lower levels [28]. The present 
study found that only 30 % were able to resume sports activities at 
a similar level compared to their preoperative condition, whereas 
the remaining 70 % performed at a lower level than previously. The 
profound effect of the presence of CECS on quality of life should 
not be underestimated in these active individuals. Therefore more 
prospective research is needed to improve surgical outcome and 
return to desired level of sports.

The retrospective nature of this study is associated with several 
limitations. The response rate was only 45 %. Moreover, there is a 
risk of both recall bias and information bias because patients were 
asked to recall severity and frequency of preoperative symptoms, 
sometimes even up to 10 years after the operation. Furthermore, 
documentation of baseline characteristics was occasionally incom-
plete and operations were done at various institutions. Therefore, 
a prospective study concisely monitoring patient characteristics 
and surgical results for lat-CECS was set up from January 2013 on-

wards. Results of this prospective study will determine whether 
outcome of fasciotomy for lat-CECS is indeed inferior compared to 
other types of lower leg CECS.

Conclusion
Four years after surgery, just one in three patients who underwent 
a fasciotomy for lateral lower-leg chronic exertional compartment 
syndrome rated their outcome as excellent or good.
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