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Chronic exertional compartment syndrome in the differential

diagnosis of peripheral artery disease in older patients with

exercise-induced lower limb pain

Johan A. de Bruijn, MD, PhD,a Kim C. A. Wijns, MSc,a Sander M. J. van Kuijk, PhD,b

Adwin R. Hoogeveen, MD, PhD,c Joep A. W. Teijink, MD, PhD,d,e and Marc R. M. Scheltinga, MD, PhD,a

Veldhoven, Maastricht, and Eindhoven, The Netherlands
ABSTRACT
Objective: Peripheral artery disease (PAD) and chronic exertional compartment syndrome (CECS) both cause exercise-
induced lower limb pain. CECS is mostly described in young individuals and may therefore not be considered in older
patients with intermittent claudication. The aim of our study was to identify differences in characteristics and symp-
tomatology between patients with CECS and PAD that may help in recognizing CECS in patients $50 years with
exercise-induced lower limb pain.

Methods: In this case-control study, patients with CECS $50 years were selected from a prospectively followed cohort
and compared with a sample of newly diagnosed patients with PAD $50 years. A questionnaire assessed frequency and
severity of lower limb pain, tightness, cramps, muscle weakness, and altered skin sensation at rest and during exercise.

Results: At rest, patients with CECS (n ¼ 43, 42% female, 57 years; range, 50-76 years) reported significantly more pain,
tightness, muscle weakness and altered skin sensation (all P < .01) than patients with PAD (n ¼ 41, 39% female, 72 years;
range, 51-93 years). Having CECS was associated with a significantly higher combined symptom score at rest (P ¼ .02).
During exercise, patients with CECS experienced more tightness, muscle weakness and altered sensation (P < .01), but
not pain and cramps (P ¼ .36; P ¼ .70). Exercise-induced complaints occurred much later in patients with CECS than in
patients with PAD (15 minutes vs 4 minutes; P < .01). Persistence of pain over 4.5 minutes proved most discriminative for
the presence of CECS (sensitivity, 95%; specificity, 54%; positive predictive value, 65%). Exercise cessation completely
alleviated complaints in all patients with PAD (n ¼ 41) but not in 73% (n ¼ 29) of the patients with CECS. Ongoing
discomfort strongly predicted the presence of CECS (sensitivity, 73%; specificity, 100%; positive predictive value, 100%).

Conclusions: Patients with CECS $50 years report a symptom pattern that is different from patients with PAD. These
differences may aid vascular surgeons in identifying older patients with CECS. (J Vasc Surg 2021;73:2114-21.)

Keywords: Intermittent claudication; Peripheral artery disease; Chronic exertional compartment syndrome; Older
patients
The differential diagnosis of exercise-induced lower
limb pain is primarily determined by age. In older pa-
tients, pain and discomfort following mild exertion are
often referred to as intermittent claudication (IC). If or-
thopedic or neurologic disorders are excluded, IC is
mostly caused by lower extremity peripheral artery
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disease (PAD).1 PAD is quite rare in patients younger
than 50 years, but its prevalence increases to 14.5% in in-
dividuals over 70 years of age.2

In individuals younger than 50 years, however,
exercise-induced lower limb pain is rarely owing to
PAD. In these individuals, a variety of other vascular
(popliteal artery entrapment syndrome, iliac endofib-
rosis, polycystic adventitial disease) and nonvascular
entities (medial tibial stress syndrome [MTSS], nerve
entrapments) may cause IC.3-7 In roughly one in
seven young individuals, exercise-induced lower limb
pain is caused by a chronic exertional compartment
syndrome (CECS).8 In patients with CECS, pain arises
shortly after initiation of exercise and decreases again
after cessation.9,10 Additional complaints such as
tightness, cramps, muscle weakness, or altered leg/
foot skin sensation are also reported.11 Findings during
physical examination are usually not sensitive,
although distal arterial pulsations are normal.12

Although both PAD and CECS are associated with
exercise-induced pain, patients with PAD are usually
rsity from ClinicalKey.com by Elsevier on December 23, 
sion. Copyright ©2021. Elsevier Inc. All rights reserved.
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ARTICLE HIGHLIGHTS
d Type of Research: Single-center, prospective case-
control study

d Key Findings: At rest, patients with chronic exer-
tional compartment syndrome (CECS) $50 years of
age (n ¼ 43) experienced significantly more symp-
toms than patients with peripheral artery disease
(PAD) $50 years of age (n ¼ 41). Complaints arose
slower in the CECS group than in the PAD group
(15 vs 4 minutes; P < .01). Exercise-cessation alleviated
complaints in all 41 patients with PAD, but not in 73%
of the patients with CECS.

d Take Home Message: Differences between both
groups may help clinicians in recognizing CECS
andmay allow for earlier referral to a sports physician
for appropriate diagnostics.
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older and often report risk factors such as smoking, hy-
percholesterolemia and inactivity.13 Conversely, CECS is
described mostly in young and active individuals, partic-
ularly athletes and military personnel.14,15 Reports
describing CECS in older nonathletic individuals and di-
abetics are scarce.16,17 Owing to these contrasting patient
populations, CECS may be overlooked as a cause of
exercise-induced lower limb pain in older patients.
Our hospital serves as a national referral center for

exercise-induced lower limb pain and is exposed to large
volumes of individuals with CECS. Our vascular surgeons
actively participate in the management of these patients
with CECS. As a consequence, CECS is regularly diag-
nosed in older patients who were previously suspected
of having lower extremity PAD. In addition, we found
that older CECS patient often have less specific charac-
teristics than their younger counterparts.18 The present
study aimed to compare these older patients with
CECS with patients with PAD. By identifying similarities
and differences in patient characteristics and symptoms,
we hope to improve recognition of CECS in older pa-
tients and aid vascular surgeons in determining which
patients require consultation of a sports physician.
METHODS
Maxima Medical Center in Veldhoven and Eindhoven,

the Netherlands, provides general care in a mixed rural
and urban area in the southeastern part of the
Netherlands. The department of sport medicine serves
as a tertiary referral center for exercise-induced syn-
dromes.4,19 As such, a wide variety of patients with condi-
tions such as CECS, MTSS, nerve entrapments, and iliac
endofibrosis both from within and outside our catch-
ment area are evaluated at an outpatient clinic. Our
research group has a special focus on CECS and includes
sports physicians and (vascular) surgeons.

Patient selection. The current study compares two pa-
tient groups. The first is composed of patients aged
$50 years who were diagnosed with CECS between
January 2013 and March 2018. Starting in January 2013,
each patient who was evaluated for CECS was asked to
complete a standardized questionnaire. For the current
study, only individuals aged $50 years who completed
this questionnaire were selected. Individuals who at the
time of evaluation had pathology potentially interfering
with the clinical picture (PAD, venous insufficiency,
neurologic conditions, or significant previous lower limb
trauma or surgery) were excluded.
The second sample is composed of patients with IC

who were diagnosed with PAD between November
2017 and December 2018. A single nurse practitioner per-
formed the initial intake and inclusion, but all patients
were also evaluated by an experienced vascular surgeon.
Patients with advanced PAD (rest pain and wounds)
were evaluated elsewhere. Patients were eligible if they
Downloaded for Anonymous User (n/a) at Maastricht Universit
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had lower limb PAD and completed the same question-
naire as mentioned elsewhere in this article. Individuals
were excluded when complaints also included the upper
leg or gluteal muscle, if they were unable to complete
the questionnaire, if they had interfering lower limb co-
morbidity (such as orthopedic or neurologic disorders),
if the time between the questionnaire and vascular
testing was >4 months, if they were <50 years, or if addi-
tional tests were inconclusive. All consecutively evalu-
ated patients with PAD who fulfilled the inclusion
criteria and were willing to participate were asked for
the study until group size approximated the number of
patients with CECS.

Diagnostic steps in both patient groups. Patients sus-
pected of having CECS were assessed by two experi-
enced sports physicians. History and symptoms were
evaluated and a physical examination was aimed at
finding signs traditionally associated with CECS, such as
a tender muscle compartment upon palpation. Chronic
arterial and venous insufficiency was ruled out by care-
fully examining both legs, including an inspection of
nail and foot perfusion, palpation of the distal arteries,
and an assessment of edema or visible superficial venous
convolutes. We screened for popliteal entrapment and/
or neurologic pathology by palpating the distal arteries,
a pedal pulse test, and a brief neurologic examination.
An ankle brachial systolic pressure index (ABI) or vascular
imaging were only performed when there were signs of
vascular disorders.
When the history and physical examination were sug-

gestive of CECS, a dynamic intracompartmental pressure
measurement (ICP) was performed in all potentially
affected compartments of the (most symptomatic) leg
using a previously described slit catheter technique.20

We refrained from routinely measuring all leg compart-
ments to minimize morbidity. For this test, symptoms
y from ClinicalKey.com by Elsevier on December 23, 
. Copyright ©2021. Elsevier Inc. All rights reserved.
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were provoked with a standardized treadmill test during
which patients were instructed to walk or run until the
characteristic symptoms emerged. If this provocation
was inconclusive or insufficient, they were instructed to
hop, walk on their toes, climb stairs, or walk on their heels
until painful sensations occurred. We considered intra-
muscular pressure pathologically elevated if it exceeded
one or more of the following cut-off points of$15 mmHg
at rest, $30 mm Hg 1 minute after provocation, or
$20 mm Hg 5 minutes after provocation.21 Patients
were diagnosed with a lower limb CECS when their his-
tory and physical examination were suggestive and intra-
muscular pressure surpassed one or more of the cut-off
points.
Patients with IC complaints potentially having PAD un-

derwent physical examination aimed at finding primary
signs (decreased femoral artery, popliteal artery, posterior
tibial artery, and/or dorsal pedal artery pulsations) or sec-
ondary signs of arterial insufficiency (skin and nail abnor-
malities). The attending surgeon also actively screened
for potential comorbidities, such as orthopedic disorders,
neurologic disorders, CECS, or MTSS during the physical
examination. When the history and physical examination
were consistent with a diagnosis of PAD, an ABI was per-
formed during a standardized treadmill test. A rest ABI
of <0.90 or a decrease of more than 15 mm Hg after
walking were required for the diagnosis PAD. If the ABI
was inconclusive, ultrasound examination, magnetic
resonance angiography (MRA), or computed tomogra-
phy angiography were performed to detect peripheral
arterial stenoses. Patients were diagnosed with PAD
when the history and physical examination were
consistent with arterial insufficiency and ABI (or ultra-
sound examination, MRA, or computed tomography
angiography) confirmed the diagnosis. None of the pa-
tients with PAD was suspected for CECS based on a sug-
gestive history and physical examination. ICP
measurements were, therefore, not performed to rule
out CECS in these patients with PAD because they are
invasive and only support a mostly clinical diagnosis.

Questionnaire. All patients included in the current
study completed a similar questionnaire. It was initially
designed to quantify symptoms associated with CECS
and was routinely handed over to all patients who were
evaluated for CECS at the department of sports medi-
cine since January 2013. Pain, tightness, cramps, muscle
weakness, and altered sensation are rated at rest and
during exercise on a 5-point verbal rating scale in terms
of intensity (no, mild, moderate, severe, or extremely se-
vere) and frequency (never, sometimes, half of the time,
most of the time, or always). The intensity (score 0-4)
and frequency (score 0-4) of each symptom were com-
bined in a symptom score (Intensity � Frequency; range,
0-16). In addition, we calculated a combined symptom
score as a measure of total complaint burden at rest
Downloaded for Anonymous User (n/a) at Maastricht Unive
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and during exercise (pain score þ tightness score þ
cramp score þ muscle weakness score þ altered sensa-
tion score; range, 0-80). In the questionnaire, patients
were also asked to estimate the time from the initiation
of exercise until onset of complaints, and whether and
how long symptoms continued after cessation of the
provocative activity. Furthermore, all patients were asked
which leg(s) were affected and how many months they
experienced complaints before the diagnosis. An iden-
tical questionnaire was presented to patients with
exercise-induced complaints owing to PAD. The ques-
tionnaire was unaltered save the omission of several
CECS-specific questions. PAD-specific signs were
assessed during the physical examination.

Statistical methods and ethical aspects. All analyses
were performed with IBM SPSS statistics, version
22.0.0.0. Data are expressed as mean (6standard devia-
tion and range) when normally distributed, or as median
(with range) if skewed. Potential differences in patient
characteristics were assessed with a chi square test
(nominal variables) or a t-test (continuous variables).
The time from the initiation of the provocative activity
until the onset of complaints and symptom scores
were compared using a Mann-Whitney U test. We used
the receiver operating characteristic curve to determine
the most discriminative (highest sensitivity and speci-
ficity) time from the initiation of the activity to the onset
of complaints. Once determined, the positive predictive
value (PPV) of the diagnosis of CECS was calculated.
Differences regarding the continuation of complaints
after cessation of the provocative activity were assessed
with a Fisher’s exact test. The PPV of persistent com-
plaints after cessation of the provocative activity for the
diagnosis of CECS was also calculated. Associations be-
tween either CECS or PAD and the value of the com-
bined symptom score at rest and during exercise were
assessed using multivariate linear regression analyses.
Before conducting these analyses, we identified gender,
age, duration of complaints, and bilaterality as potential
confounders and corrected for these variables.
All procedures performed in this study are in accor-

dance with the ethical standards of our institutional
research committee and with the declaration of Helsinki.
The local medical ethical committee judged that the
rules laid down in the Medical Research Involving Hu-
man Subjects Act did not apply to the study protocol.
RESULTS
Between January 2013 and March 2018, we evaluated

1011 patients suspected of CECS at our department of
sports medicine. Of the 754 patients who completed a
questionnaire, 375 were diagnosed with CECS (Fig 1). A
total of 45 (12%) were $50 years. Because some items
on the questionnaire were missing in two patients, 43 pa-
tients with CECS were included in the current study.
rsity from ClinicalKey.com by Elsevier on December 23, 
sion. Copyright ©2021. Elsevier Inc. All rights reserved.



Fig 1. Patient selection. Chronic exertional compartment syndrome (CECS), intermittent claudication (IC), and
peripheral artery disease (PAD). Interfering comorbidities were neurologic (n ¼ 9), polymyalgia rheumatica (n ¼ 2),
or gonartrosis (n ¼ 1).
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During a 14 month-period, 108 consecutive patients
were evaluated for potential PAD by the nurse practi-
tioner under the guidance of the vascular surgeon. Lower
limb PAD was confirmed in 63 patients, of whom 59
completed the questionnaire. Because 18 patients were
excluded owing to interfering lower limb comorbidities
(n ¼ 12), a prolonged period (>4 months) between the
completion of the questionnaire and the diagnosis (as
confirmed by the ABI or vascular imaging; n ¼ 4), or
age <50 years (n ¼ 2), the PAD group consists of 41 pa-
tients. The mean rest ABI of the most symptomatic leg
was 0.62 6 0.17 (n ¼ 40; range, 0.18-0.90) and mean ABI
after exercise was 0.33 6 0.17 (n ¼ 34; range, 0.09-0.77).
Based on the criteria mentioned above (rest ABI
of <0.9 or >15 mm Hg decrease after exercise), 39 pa-
tients were diagnosed with PAD. Two additional patients
did not fulfill these criteria, but had significantly
decreased arterial flow (by ultrasound examination; n ¼
1) or significant stenoses (by MRA; n ¼ 1) and were also
included. As such, the PAD group included 41 patients.

Patient characteristics. Patient characteristics are pro-
vided in the Table. Even though only individuals
$50 years were selected, patients with CECS were still
15 years younger on average (57 years; range, 50-76 years)
than patients with PAD (72 years; range, 51-93 years; P <

.001). The gender distribution and number of patients
with bilateral complaints were not different between the
Downloaded for Anonymous User (n/a) at Maastricht Universit
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groups. Strikingly, diagnostic delay was six times longer
in patients with CECS (CECS 36 months vs PAD
6 months; P < .001). As expected, comorbidities such as
hypertension and hypercholesterolemia were more
prevalent in the PAD group. No correlation was found
between unilateral complaints and a history of leg events
in the CECS group. Almost one-half of the patients with
CECS (44% [19/43]) had previously undergone a vascular
workup (ABI, ultrasound examination, MRA) before they
were examined by our sports physicians.

Symptoms during rest and exercise. Symptom scores
at rest and during exercise are depicted in Fig 2. At
rest, patients with CECS reported more pain (4.33 vs 0.59;
P < .01), tightness (5.79 vs 0.39; P < .01), muscle weakness
(1.51 vs 0.30; P < .01), and altered sensation (3.21 vs 1.12; P <

.01) than patients with PAD. Cramps were comparable in
both groups (2.02 vs 1.50; P ¼ .44). After correction for age,
gender, bilaterality, and duration of complaints, having
CECS was associated with a higher combined symptom
score at rest (difference, 9.9; 95% confidence interval, 1.8-
18.0; P ¼ .02).
Exercise increased the combined symptom score in pa-

tients with CECS from a median of 14 (range, 0-65) to 29
(range, 11-80). In patients with PAD, the combined symp-
tom score increased from a median of 1 (range, 0-29) to
21 (range, 0-52). During exercise, pain (CECS 10.40 vs
PAD 9.44; P ¼ .36) and cramps (3.33 vs 2.30; P ¼ .70)
y from ClinicalKey.com by Elsevier on December 23, 
. Copyright ©2021. Elsevier Inc. All rights reserved.



Table. Characteristics of patients with exercise-induced lower leg pain owing to chronic exertional compartment syn-
drome (CECS) or peripheral artery disease (PAD)

CECS (n ¼ 43) PAD (n ¼ 41) P value

Age, years (range) 57 (50-76) 72 (51-93) <.001a

Female sex 18 (42) 16 (39) .79

Duration of complaints, months
(range)

36 (1-360) 6 (1-96) <.001a

Bilateral complaints 22 (51) 16 (39) .26

Hypertension 12 (29) 30 (73) <.001a

Hypercholesterolemia 13 (31) 23 (56) .02a

Diabetes mellitus 3 (7) 7 (17) .17

Cardiovascular disease 10 (24) 16 (39) .14

Previous treatment for VI 5 (12) 1 (2) .10

Previous treatment PAD 4 (9) 14 (34) .01a

PAD, Peripheral artery disease; VI, venous insufficiency.
Data are presented as number (%) unless stated otherwise.
aStatistically significant differences.
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were comparable. However, patients with CECS experi-
enced more tightness (9.19 vs 3.93; P < .01), muscle weak-
ness (5.02 vs 1.42; P < .01), and altered sensation (4.74 vs
2.05; P < .01) than patients with PAD. After correction
for age, gender, bilaterality, and the duration of com-
plaints, having CECS was not associated with a higher
combined symptoms score (difference, 6.2; 95% confi-
dence interval, e2.5 to 15; P ¼ .16).

Onset of symptoms after starting exercise. After the
initiation of exercise, symptoms started 11 minutes earlier
in patients with PAD (median, 4 minutes; range, 1-30 mi-
nutes) than in patients with CECS (median, 15 minutes;
range, 1-240 minutes; P < .001, Fig 3). A time of
>4.5 minutes between the initiation of the provocative
activity and the start of complaints proved most
discriminative of the presence of CECS based on a
receiver operating characteristic curve (sensitivity, 95%;
specificity, 54%; PPV, 68%; negative predictive value,
92%). In the current population, a time of >4.5 minutes
between the initiation of the activity and the start of
complaints meant that the probability of that patient
having CECS was 68%. Conversely, if symptoms started
within the first 4.5 minutes, the probability of having
CECS was low (8% in this sample).
All patients with PAD (n ¼ 41) reported that cessa-

tion of the provocative activity completely alleviated
lower limb complaints. In contrast, almost three-
quarters of patients with CECS (n ¼ 29 [73%]; P <

.001) experienced persisting complaints after cessation
of the provocative activity. Ongoing discomfort after
discontinuation of the provocative exercise was associ-
ated with the diagnosis CECS (sensitivity, 73%; speci-
ficity, 100%; PPV, 100%).
Downloaded for Anonymous User (n/a) at Maastricht Unive
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DISCUSSION
The diagnostic delay in patients with CECS, irrespective

of age, is substantial. We noticed that some older pa-
tients with CECS had previously consulted (vascular) sur-
geons to exclude PAD, but CECS was not considered
during these consultations. Some of the symptoms and
patient characteristics associated with both entities
may overlap. Therefore, the current study aimed to
compare the characteristics and symptoms of patients
with CECS and patients with PAD. As was expected, pa-
tients with PAD hardly experienced discomfort during
rest. Most patients with CECS, however, did report
discomfort, albeit minor. In addition, PAD mostly caused
lower limb pain, whereas CECS often also caused tight-
ness, muscle weakness, and altered sensation. Moreover,
symptoms appear and disappear much faster after initi-
ation and discontinuation of a provocative activity in pa-
tients with PAD than in patients with CECS.
Patients of advanced age with atherosclerotic risk fac-

tors who report walking-induced lower limb pain are
most likely to have lower extremity PAD. Plaque forma-
tion in PAD is due to aging and the ongoing presence
of these risk factors.2,13 In contrast, CECS is associated
with younger age, and its incidence decreases as age ad-
vances.20 However, there are some reports that describe
the possibility of CECS in older patients with exercise-
induced lower limb pain.16,17 In fact, a recent study
demonstrated that one in seven patients diagnosed
with CECS was $50 years of age.18 The current study con-
firms that CECS does affect older individuals up to an
age of 76 years. We hypothesize that the diagnosis of
CECS later in life is partly caused by underdiagnosis in
the previous years, but also by an increased availability
of leisure time around the age of 50.
rsity from ClinicalKey.com by Elsevier on December 23, 
sion. Copyright ©2021. Elsevier Inc. All rights reserved.
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A number of aspects in the patient history differ consid-
erably between patients with PAD and patients with
CECS. Hypertension and hypercholesterolemia play an
important role in the pathophysiology of PAD, but have
no known correlation with CECS.13 Diabetes mellitus, in
contrast, is a risk factor for PAD, but is also occasionally
seen in patients with CECS.17 Our results confirm these
beliefs; hypertension and hypercholesterolemia are
clearly associated with PAD and rates of diabetes were
comparable in both groups. Although PAD often causes
the most invalidating complaints in one leg, CECS pre-
dominantly (#80%) affects both legs equally.22,23 In older
patients with CECS, however, rates of bilaterality are
remarkably lower.18 The current study confirms that
bilaterality is not associated with CECS in patients aged
$50 years; only one-half of the patients have bilateral
complaints. Hypertension and hypercholesterolemia
may be indicative of PAD, whereas presence of diabetes
and bilaterality do not help in discriminating between
CECS and PAD in patients with exercise-induced lower
limb pain.
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Although CECS and PAD both cause exertional pain, a
number of distinct differences may help in discrimi-
nating between the two. IC is a well-known symptom
of PAD and is recognized as a valuable determinant for
its detection.1 Typically, only advanced PAD causes pain
at rest. CECS is also characterized by exercise-induced
lower limb pain and tightness.9 Additionally, some pa-
tients also experience cramps, muscle weakness, and/or
altered lower leg skin sensations.11 Some studies, howev-
er, have suggested that these complaints may be less
typical in older patients with CECS.16,18 In line with the
literature, our patients with PAD hardly experienced
complaints at rest, but walking quickly induced pain. In
contrast, the majority of our older patients with CECS re-
ported some discomfort at rest that worsened signifi-
cantly during exercise. Furthermore, patients with CECS
also experience more tightness, muscle weakness, and
altered sensation than patients with PAD. In fact, logistic
regression revealed that the presence of CECS was asso-
ciated with a higher level of complaints at rest.
It is a generally accepted belief that symptoms caused

by both CECS and PAD are provoked by physical activity
and disappear with rest. In patients with PAD, IC is typi-
cally described as progressive calf pain that starts shortly
after the initiation of exercise and limits walking capac-
ity.24 It usually disappears within 10 minutes after cessa-
tion of the provocative activity.1 In contrast, symptoms
characterizing CECS are less well-defined. Typically, its
onset is thought to occur at a relatively predictable
y from ClinicalKey.com by Elsevier on December 23, 
. Copyright ©2021. Elsevier Inc. All rights reserved.
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time point after initiation of the provocative activity.9

However, this point can vary substantially among indi-
vidual patients. Pain and tightness in CECS progres-
sively increase during exertion and are reported to
improve dramatically within minutes after cessation.10

However, a number of studies found prolonged dura-
tion of complaints that may even last until the next
day.25 Our results indicate that complaints arise
almost four times faster in patients with PAD than
in patients with CECS. Furthermore, whereas com-
plaints quickly disappeared after cessation of the pro-
vocative activity in all patients with PAD, almost
three-quarters of patients with CECS reported
ongoing complaints, albeit at a lower intensity. There-
fore, a longer time from the initiation of exercise to
the start of complaints as well as ongoing complaints
after exercise cessation are indicative of CECS.
The current study has limitations. The main limitation is

the questionnaire that was developed for CECS and is
not (yet) validated. It was not designed for PAD and
may, therefore, miss certain characteristics of the symp-
tom complex of these patients. However, as is shown
by the differences in patient-reported outcomes at rest
and during exercise, the questionnaire was responsive
to changes in the experienced intensity and frequency
of symptoms. Furthermore, patients with CECS were
analyzed at the department of sports medicine and did
not routinely undergo vascular testing with ABI (or ultra-
sound examination/MRA). Conversely, patients with PAD,
who were selected at the department of vascular sur-
gery, did not undergo an ICP measurement. Clinicians
routinely checked for physical signs of both entities;
none of the patients with CECS had clinical signs of
PAD and none of the patients with PAD had clinical signs
of CECS. However, because this judgment is solely based
on clinical parameters, there is no absolute certainty that
not one of the patients suffered from both CECS and
PAD. Because both groups were selected from different
outpatient departments and were not matched, the
introduced selection bias may have resulted in overesti-
mation of the differences found in this study.
In conclusion, this study demonstrates that it is possible

to differentiate between PAD and CECS in patients
$50 years of age with exercise-induced lower limb pain
based on symptoms and characteristics. Complaints at
rest, the presence of symptoms other than pain, or
lingering symptoms after discontinuation of the provoc-
ative activity may suggest presence of CECS. These find-
ings may help a vascular surgeon in recognizing CECS in
older patients with exercise-induced lower limb pain. We
recommend referring these patients to a specialized
sports physician once PAD is ruled out.

The authors thank M. van der Cruijsen-Raaijmakers for
performing analyses in individuals suspected of having
CECS and for collecting questionnaires in these patients.
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