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ABSTRACT

Background and aims. Calf pain is the most frequent symptom of arterial claudication. We
hypothesized that patients with self-reported isolated calf claudication have frequent exertional non-
calf symptoms during objective laboratory testing, and that many would show not only distal, but also

proximal ischemia.

Methods. We retrospectively analyzed the patients referred since 2016 for exercise transcutaneous
oxygen pressure (Ex-tcpO,). The Edinburgh Claudication Questionnaire (ECQ) was self-completed
before and during a treadmill test. For calf and non-calf (buttock and thigh) Ex-tcpO., a lowest
decrease of rest of oxygen pressure (DROP) < -15 mmHg was indicative of ischemia. We selected the
patients that reported calf claudication only and analyzed minimal DROP and per-test ECQ

observations.

Results. Exertional symptoms on a treadmill occurred in 526 (90.1 %) of the 584 patients analyzed
(65.6 = 11.4 years old), with 391 (74.3 %) of these symptoms affecting only the calf. Isolated calf
ischemia with or without symptoms was found in only 139 (23.8 %) patients. Overall, among the 584
patients self-reporting isolated calf symptoms, a perfect concordance between symptoms on a
treadmill and Ex-tcpO; (i.e. calf symptoms associated to calf ischemia) was observed in only 114

(19.5%) cases.

Conclusions. Our study demonstrated that patients self-reporting exertional limb pain strictly limited
to the calf may also have non-calf claudication on a treadmill and frequently show not-only-calf
ischemia. These observations are important when planning reeducation or when studying the tissue

consequences of ischemia in patients with claudication.



44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

INTRODUCTION

Lower extremity arterial disease (LEAD) is a frequent ailment in elderly patients and can impair
walking ability. Historically, claudication in LEAD was defined in 1962 by George Rose as a pain in
the calf, absent at rest, that disappears within 10 minutes when exercise is stopped [1]. It is now
recognized that symptoms (pain or discomfort) in arterial claudication may also involve non-calf
locations (i.e. thigh, buttock, or lower back) [2]. The higher prevalence of calf symptoms (CS) among
symptoms of arterial claudication is likely a result of the more distal location of the calf on the arterial
tree, therefore holding more severe ischemia and suffering more severe symptoms than proximal areas.
Consequently, patients report the symptomatic location while they neglect less painful areas. Another
possibility is that patients are not aware that claudication can be a non-calf symptom (NCS), since in
general public data sources, the calf is frequently presented as the sole location of pain in “intermittent

claudication”.

Exercise transcutaneous oxygen pressure (Ex-TcpO:) can detect ischemia simultaneously on both
sides of the calf, but also non-calf (thigh and buttock) levels [3-7]. We hypothesized that a significant
number of patients with self-reported isolated CS have exercise-related NCS and/or non-calf (thigh or
buttock) ischemia (NCI) during objective laboratory testing. Similarly, we hypothesized that most
patients with isolated CS would show not only calf ischemia (CI), but also an associated NCI. We
tested these hypotheses by a retrospective analysis of the patients complaining of isolated unilateral or
bilateral CS when referred to our laboratory for a treadmill evaluation of lower limb claudication.
These hypotheses are of particular interest, since on the one hand, it is generally admitted that research
into the consequences of ischemia in patients with claudication and an abnormal ankle to brachial
index (ABI) should give further consideration to the calf muscles [8-11]; and on the other hand, it is
well known that a normal ABI does not exclude the vascular origin of calf claudication, but although
post exercise ABI is of interest, it cannot be used interchangeably with Ex-TcpO, for the diagnosis of

LEAD in patients with exertional symptoms and normal rest ABI [12].
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PATIENTS AND METHODS

Study population

Upon arrival, all patients referred to the Vascular Medicine Department of the University Hospital
Center of Angers for exercise-induced claudication of suspected arterial origin had to fill a
questionnaire about their ongoing treatment, presence or absence of cardiovascular risk factors (active
smoking, diabetes, hypercholesterolemia, arterial hypertension), and to answer the Edinburgh
Claudication Questionnaire (ECQ) [2]. Age, gender, and clinical history (particularly lower limb
vascular surgery) were recorded, as well as height and weight, from which body mass index (kg/m?)
was calculated. Non-lower-limb artery diseases were classified as cerebrovascular disease, coronary
artery disease, or other non-lower-limb diseases (renal, upper-limb, mesenteric, etc.). When not
available in the recent patient file, ABI was measured for each leg as the ratio of systolic blood
pressure at ankle (from posterior tibial or dorsalis pedis arteries), divided by brachial systolic blood
pressure. The lowest ABI between the two legs was recorded for each patient. An ABI < 0.9 was
considered positive for the presence of stenosis on the arterial tree toward the ankle. Missing values or

non-compressible arteries were encoded negative.

Encoding of self-reported symptoms

The ECQ was encoded to unilateral or bilateral non-calf (buttock/thigh) symptoms (NCS) or calf
symptoms (CS) excluding knee, groin and foot pain from the analysis [2]. Only patients with typical
symptoms of a claudication from vascular origin were kept for the analysis. These typical symptoms
were an exertional limb pain that does not begin at rest, worsens when walking uphill or hurrying and

resolves within 10 minutes of rest.

Exercise tests

The standard walking test procedure consisted of 2 minutes at rest in standing position, followed by a
transmission phase of 1 minute, during which speed and slope of the treadmill were gradually

increased to 3.2 km/h and 10%, respectively. This load was maintained for a maximum of 15 minutes,
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during which any symptom was recorded by the physician. The test was interrupted whenever the pain
forced the patient to stop walking. In the absence of limiting symptoms after 15 minutes, the speed and
slope were increased by ~ 0.3 km/h and ~ 0.6% every minute until exhaustion or apparition of limiting
symptoms, as previously described [13]. Before patients were admitted to the test room, their normal
walking speed was assessed by a simple recording of the time required to walk 10 meters in the
corridor. Patients able to walk 10 m in less than 15 seconds then underwent a standard treadmill
procedure at 3.2 km/h. For those patients for whom it took more than 15 sec to walk 10 m, the same
procedure was conducted at only 2 km/h. We recently demonstrated that treadmill test results are not

influenced by walking speed [14]. The maximum walking time (MWT) was recorded.

TcpO; measurements

For a number of years, we have been routinely using exercise transcutaneous oxygen pressure (Ex-
TcpO,) measurements to monitor exercise-induced ischemia simultaneously on several locations of the
lower limb [3, 15-17]. Transcutaneous oximetry measurements were carried out using an 8-probe
PeriFlux 5040 module (Perimed, Stockholm, Sweden) driven by the AcqTcpO2 program [18]. Probes
were tape-fixed to the patient’s skin (1 thoracic, 2 buttock, 2 thigh, and 2 calf probes) 15 minutes
before the start of the walking test in order to stabilize basal pO- and to allow the PeriFlux system to
heat the probes to 44.5°C, which corresponds to the optimal temperature for TcpO, measurement.
Thereafter, TcpO. was continuously recorded over 2 minutes at rest, then throughout the
abovementioned walking test and for a minimum of 10 minutes during recovery. The AcqTcpO;
program automatically calculates the minimum decrease from rest of oxygen pressure (DROP) as the
difference between the decrease from rest of TcpO; for each limb probe, minus the decrease from rest
of TcpO; at the chest probe [6]. DROP value is, by construction, smaller than or equal to zero. The
main advantage of this calculation is to overcome the main limitation of the technique which is related
to the unpredictable transcutaneous gradient affecting the absolute starting values of TcpQO,. The
pathological threshold of < -15 mmHg for the DROP index was validated against gold standard
arteriography at both the buttock and calf levels [6]. The same threshold was arbitrarily applied for the

thigh. Thus, calf ischemia (CI) was defined when DROP < -15 mmHg was calculated at the calf probe,
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while non-calf ischemia (NCI) was characterized when DROP < -15 mmHg was calculated at buttock
or thigh probes [6]. We have previously demonstrated that one advantage of TcpO: is the detection of
exercise-induced hypoxemia as a worsening cause of lower limb impaired delivery [19]. For the
present study, a decrease of chest value in excess of 5 mmHg was considered indicative of exercise-

induced hypoxemia.

Symptoms observed on the treadmill

The physician performing the test encoded the presence or absence of unilateral or bilateral buttock or
thigh pain, further referred to as non-calf symptoms (NCS), and/or calf symptoms (CS) during the
walking period, excluding knee, groin and foot pain from the analysis. As for symptoms by history,

only vascular-type lower limb symptoms were kept for the analysis.

Ethical approval

All subjects were notified that their medical file could be used for research purposes and reminded of
the right to deny this use. Where the patient denied such use, this refusal was recorded in the database.
As a retrospective analysis of our routine practice, and according to the French law, individual written
informed consent prior to participation was not required. This study received local ethics committee
approval 2020-042, conforms to the Declaration of Helsinki and was registered to the American

National Institute of Health database clinicaltrial.gov under reference NCT04376099.

Statistical analysis

Statistical analyses were performed using SPSS (IBM SPSS statistics V15.0, Chicago, USA). Results
are reported as mean + SD, and proportions with 95% confidence intervals. Comparisons between
groups were performed by one-way ANOVA with Tukey’s multiple comparisons test. For all

statistical tests, a 2-tailed probability level of p < 0.05 was used to indicate statistical significance.
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RESULTS

As shown in Figure 1, 584 patients reported exercise-induced, vascular-type isolated unilateral (n =

294) or bilateral (n = 290) calf pain, resulting in 874 legs with CS-only, by history.

Characteristics of the included patients are reported in Table 1. Most patients were males (78.9 %) and
24.1% were active smokers. No difference appeared between the prevalence of right and left CS in
290 (49.7% [95% CI: 45.6-53.7]) of the patients reporting bilateral CS by history. Few differences
were observed according to the characteristics of symptoms and ischemia on the treadmill. Note that
patients that had no symptoms or ischemia on the treadmill, had higher ABI results than patients with

calf symptoms and calf ischemia.

Results of the exercise test are reported in Table 2. Interestingly, one third of the patients had a
decrease in chest TcpO: greater than 5 mmHg. Moreover, the proportion of patients with NCI

exceeded the proportion of patients self-reporting exercise-induced NCS.

Among 584 patients, only 114 (19.5% [95%CI: 16.3-22.7]) had an isolated self-reported CS
associated with an isolated CI on the treadmill, among which ABI was not < 0.90 in 16. As reported in
Tables 1 and 2, some significant differences were found between these patients and the remaining
groups. Logically, patients with an ABI < 0.90 were more likely to have isolated CS associated with
isolated CI than those with an ABI not < 0.90: 23.11 % vs. 10.0 %, respectively (Chi® test p value <
0.001). These patients with CI+CS were less likely to have had a lower limb revascularization than
those with CS associated with NCI (respectively 17.5 % and 36.8 %, Chi? test p value < 0.001). No

significant difference was found regarding MWT between the five groups of patients.

As shown in Figure 2, the treadmill test did not reproduce lower limb symptoms in 58 (9.9 % [95%
CI: 7.5-12.4]) patients. In these 58 patients, the walking test was stopped because of dyspnea, chest
pain, fatigue, or abnormal cardiac or pulmonary response. It should be noted that 13 out of the 31
patients with neither pain nor ischemia during the treadmill test had evidence of exercise-induced
hypoxemia, a putative worsening factor of lower limb ischemia. However, in these patients,

hypoxemia may have occulted a true ischemia at lower limb given the abovementioned DROP
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calculation formula. Logically, only 31 of the 424 (7.3%) patients with ABI < 0.90 did not have
symptoms on the treadmill while the proportion was 16.9% in the other patients (Chi? test p value <

0.001).

Among the 526 patients with or without ABI < 0.90 and with lower limb pain during the treadmill test,
113 (21.5% [95% CI: 18.0-25.0]) did not have ischemia. In 32 of these patients, lower limb ischemia
may have been obscured by the observed exercise-induced hypoxemia. Among the 413 patients with
or without ABI < 0.90 that had ischemia on the treadmill, 299 reported a CS only. However, an
associated CI was confirmed in only approximately one third of them (n = 114; 38.1% [95% CI: 94.6—
98.7]). The remaining patients described either purely NCS (n = 10) or associated CS+NCS (n = 104).
Three out of ten patients with isolated NCS on a treadmill had isolated CI, suggesting a pain of non-
vascular origin. Likewise, among the 104 patients with both CS and NCS on treadmill, 9 had isolated
CI, suggesting that NCS was probably of non-vascular origin. Interestingly, ischemia was more severe
(lowest DROP value) at the calf than at the non-calf level in most (n = 47) of the 79 patients (59.5%;

CI95% [48.7-70.3]) with CI and NCI associated with both CS and NCS.

The leg-by-leg analysis provided in Figure 2B further confirmed that only a limited number of legs
(19.9%, 95% CI [17.3-22.6]) symptomatic by history had both isolated CI and isolated CS on the
treadmill. Although this proportion of consistent results is higher when ABI < 0.90 than in a leg
without ABI < 0.90, it remains relatively low in the former group (25.0%) than in the latter group
(10.8 %); Chi? test p value < 0.0001. Overall, 19.3% (95% CI [16.3/22.8]) of the legs with ABI < 0.90
had neither NCI nor CI, while in legs that did not have ABI < 0.90, 41.1% (95%CI [35.6/46.5]) had CI

or NCI on the treadmill.

DISCUSSION

Classical “vascular-type” intermittent claudication is defined as exertional calf symptoms that do not
begin at rest, worsen when walking uphill or hurrying and resolve within 10 min of rest [20]. For

decades, the gold standard tool for the assessment of leg pain in patients with vascular-type

8
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claudication was the World Health Organisation/Rose Questionnaire [2]. However, this questionnaire
defines claudication as a pain limited to the calf area while recent progresses (including the ECQ)
demonstrated lower limb vascular claudication can be extended to pain in non-calf (thigh, buttock)

locations.

To date, little is known about the concordance of symptoms by history, symptoms during exercise and
the location of exercise-induced ischemia. We demonstrated that only two third of the patients with
calf-only pain by history reported calf-only pain on treadmill. The measurement of Ex-TcpO; during
the treadmill test provided further evidence showing that less than a quarter of the patients with calf
claudication by history showed symptomatic or asymptomatic isolated calf (calves) ischemia on the
treadmill. Overall, only 19.5% of patients complaining of isolated calf pain had a purely distal

ischemia during the treadmill test.

In previous studies, the prevalence of NCS is highly variable. As an example, in 1487 outpatients with
no history of atherosclerotic disease, Manzano et al. showed that the number of patients with calf
claudication (n = 107; 7.2%) is similar to the number of patients with non-calf claudication (n = 86;
5.8%)[21]. The same proportions were observed when the analysis was restricted to the 393 patients
with LEAD (ABI < 0.9), with 70 (17.8%) patients with calf claudication and 52 (13.2%) with non-calf
claudication [21]. Similarly, in 163 patients with LEAD, the prevalence of Rose-type typical
intermittent claudication was 24.1% (n = 40) while exertional leg symptoms other than Rose-type
typical intermittent claudication were observed in 22.9% (n= 37) [20]. The same study in 105 patients
without LEAD identified 3.8% (n= 4) and 4.8% (n = 5) of typical and non-typical claudication,
respectively. Even if non-typical claudication as defined by Rose does not only correspond to non-calf
claudication, it seems that in this population, the prevalence of non-calf symptoms was close to that of

calf-only symptoms [20].

On the contrary, in 980 legs from 508 patients having completed the San Diego Claudication
Questionnaire, Criqui et al. classified symptoms as no pain, pain at rest, non-calf claudication, non-

Rose calf claudication, or Rose claudication and observed only 38 legs with non-calf (buttock or thigh)
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claudication, whereas typical Rose-type claudication was by far more frequent (n = 258 legs) [22]. In
another analysis of the data from 3 epidemiological studies including 1465 legs with LEAD and 5813
without LEAD, the authors observed a large dominance of patients with calf (31.4%), over non-calf
(4.2%) claudication, in the presence of LEAD. In patients without LEAD, there was still twice the

number of cases of classic claudication (2.2%) than non-calf pain (1.1%) [23].

These discrepancies may arise from the different methods used for patient recruitment or evaluation of
pain across these studies. Indeed, the result of the ECQ could be drastically influenced by the
assistance of a physician [24]. For example, if no significant change was found at the thigh level, the
proportion of patients reporting buttock pain significantly decreases from 30.3 to 3.9% after
supervised interview (p < 0.01), while right and left calf pain increased from 39.5 and 32.9% to 55.3
and 55.3%, respectively (both p < 0.05) [24]. The author suggested that patients were “prone fo
exaggerate any discomfort they had been suffering from in lower body parts” [24]. This explanation
remains possible but is somewhat inconsistent with the observation that patients underestimate buttock
pain by history in comparison with the effective prevalence of buttock claudication on the treadmill
[5]. In our experience, patients justify the fact that they did not spontaneously report proximal pain
before the vascular tests because they often consider that such pains are unlikely to be of vascular
origin. In most studies, LEAD diagnosis is based on ABI determination [20-23]. Although in
epidemiological studies this simple method is an accurate tool to predict LEAD, 7% to 50% of patients
with claudication have a normal ABI at rest [21, 23]. Besides, more than 30% of patients with normal
ABI at rest have an abnormal ABI after exercise [25]. Furthermore, ABI measurement can neither

detect exercise-related ischemia nor its exact location (proximal or distal).

Aside from ABI determination, the evaluation of limb ischemia can be performed by near infra-red
spectroscopy (NIRS) that has gained an increasing interest in vascular medicine [26-30]. This
technology could theoretically be used simultaneously in calves, thighs and buttock but, to the best of
our knowledge, has never been used this way until now. Although NIRS claims to measure deep tissue
(muscle) blood flow [28], it is largely influenced by skin blood flow [31]. Further, the normal response

of NIRS in healthy subjects is a decrease in the various NIRS-derived parameters. Thus, TcpO- has the
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major advantage of allowing an estimation of regional perfusion impairment, throughout exercise
procedures, simultaneously at buttocks, thighs, and calves. In the present study, this technology
allowed the detection of ischemia in a large number of asymptomatic patients. Strikingly, no
significant ischemia could be detected in around 50 symptomatic patients with a pathological ABI at
rest, but we previously demonstrated that in almost half of the cases this resulted from the coexistence

of limitation of non-LEAD origin [19, 32].

To the best of our knowledge, only one study has hitherto focused on calf and non-calf claudication in
perspective of calf and non-calf lower limb ischemia. In this study, duplex ultrasound was compared
to self-reported leg symptoms in 701 patients with claudication. In patients with calf pain, the authors
observed 237 legs with proximal lesions, 372 legs with distal lesions and 72 legs with both proximal
and distal lesions [33]. Thus, patients with distal pain had a wide variety of anatomic lesion location,

as in the present study.

There are limitations to the present study. First, it is possible that walking on treadmill with a slope
induces more proximal symptoms than walking on a flat surface. Second, we believe that many
patients link their proximal symptoms to co-morbid conditions (e.g. arthritis, osteo-articular pain,
sciatica) and consider that reporting these symptoms to the vascular physician before the test is
inappropriate. Third, males are overrepresented in our population. We have no clear explanation for
this and had already noted that in the past. Nevertheless, this may limit the generalizability of our
results to the general population. Last, due to the initial focus of our laboratory towards typical
claudication of vascular origin, a recruitment bias could be suggested. However, such a bias seems
unlikely since patients selected for the present study complained of typical calf vascular-type

symptoms.

In conclusion, patients reporting exertional limb pain affecting only the calf may have non-calf
claudication on a treadmill and frequently show not-only-calf ischemia. This is important when
planning reeducation and when assessing the effectiveness of preventive or curative treatments taken

by patients with claudication. As shown in the graphical abstract online, almost a quarter of the
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patients with calf pain by history and on a treadmill do not have calf ischemia while their ABI is
abnormal at rest. Whether or not this could explain the relatively fair to poor correlations observed in
the studies of biochemical consequences of claudication in the literature is a fascinating issue for
future studies. On the other hand, almost half of the patients with an ABI not < 0.90 have non-calf
ischemia (buttock and/or thigh pain) that is more likely detectable by exercise TcpO, than by post-
exercise ABI. Finally, exercise TcpO, allows segmental analysis of the lower limb and thus provides
original models for the study of the biochemical consequences of ischemia in patients with

claudication [34].
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FIGURES LEGENDS

Figure 1. Flowchart of the selection of the patients.

Figure 2. Distribution of pain and ischemia locations during the treadmill test among (A) patients self-

reporting calf claudication, and (B) leg-by-leg analysis.

The proportions of pathological ankle to brachial indexes (ABI) are also indicated. For analyses,
undetermined ABI were included in the ABI > 0.9 subgroups since they represented only 3.7% (6/160)
of patients and 6.4% (20/314) of legs. CS: calf symptoms, NCS: non-calf symptoms, CI: calf ischemia,

NCI: non-calf ischemia
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TABLES

Table 1. Study population’s characteristics according to symptoms on treadmill and presence/location of ischemia.

Total CS, CS, NCS, Other p value®
CI NCI or CI+NCI CI or CI+NCI
n=584 n=114 n=185 n=19 n =266

Age (years) 65.6+11.4 66.2+12.2 653+7.608 69.5+7.708 65.4+9208 0.4251
Male gender (n, %) 461 (78.9) 87 (76.3) 166 (89.7)* 13 (65) 18 195 (73.3) S 0.0002
Weight (kg) 76.6 +15.8 74.7£15.5 783+11.50 76.7+1477  763+13.0™ 02911
Height (cm) 169 +8 169+9 170 £508 166 + 618 168 + 718 0.0288
Body mass index (kg/m?) 26.9+4.9 26.0 +4.7 27.2+3.708 27.6+4.708 27.0+4.008 0.1833
Ankle brachial index (6 missing) 0.77 £0.24 0.74 £0.19 0.70+0.17%  0.70+0.197  0.84 £0.20%**  <0.0001
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430

431

432

433

434

435

436

Ankle brachial index < 0.90 (n, %)

Time to walk 10 meters at usual pace (s)

Resting heart rate (beats/min)

Ongoing treatments

Antiplatelet agents (n, %)

Antihypertensive drugs (n, %)

Cholesterol lowering drugs (n, %)

Anticoagulants (n, %)

Beta blockers (n, %)

Medical history

Cerebrovascular disease

Coronary artery disease

424 (72.6)

9.7+22

8015

473 (81.0)

365 (62.5)

410 (70.2)

48 (8.2)

200 (34.2)

113 (19.3)

25 4.3)

98 (86.0)

93+1.7

78 £ 15

98 (86.0)

72 (63.2)

82 (71.9)

8(7.0)

41 (36.0)

16 (14.0)

3(2.6)

19

152 (82.2) s

9.4+1.308

811208

160 (86.5) 1S

125 (67.6) 1S

139 (75.1) 1S

13 (7.0) 1S

64 (34.6) 1S

36 (19.5) 1S

10 (5.4) S

16 (84.2) 1S

10.3+1.608

77 +9 08

15 (78.9) 18

12 (63.2) 1S

15 (78.9) 1S

3(15.8) 18

8 (42.1) 1S

3(15.8) 18

1(53)08

158 (59.4)****

99+1.708

811208

200 (75.2) s

174 (65.4) 1S

174 (65.4) 1S

24 (9.0) 18

87 (32.7) s

58 (21.8) s

11 (4.1) 08

< 0.0001

0.0145

0.1332

0.0099

0.2926

0.1156

0.5263

0.8120

0.7103

0.3567



437

438

439

440

441

442

443

444

445

446

447

Other non-lower limb vascular diseases

Diabetes mellitus (n, %)

Active smokers (n, %)

Past history of revascularization (n, %)

Symptoms by history

Duration of self-reported symptoms (y)

Self-reported symptoms left calf (n, %)

Self-reported symptoms right calf (n, %)

71 (12.2)

157 (27.0)

141 (24.1)

159 (27.2)

3.1+56

435 (74.5)

439 (75.2)

10 (8.8)

26 (22.8)

24 (21.1)

20 (17.5)

34+54

79 (69.3)

81 (71.1)

25 (13.5) 18

61 (33.0) 18

53 (28.6) 1S

68 (36.8)**

2.6+2208

141 (76.2) 1S

138 (74.6) 1S

2 (10.5) 18

3(15.8) 18

4 (21.0) DS

9 (47.4)*

3.6+35M08

16 (84.2) 1S

15 (78.9) 18

34 (12.8) 18

67 (25.2) S

60 (22.6) 1S

62 (23.3) 18

3.3+3.208

199 (74.8) 1S

205 (77.1) 1S

0.6416

0.1103

0.3765

0.0002

0.5034

0.4144

0.6327

CS: calf symptoms, NCS: non-calf symptoms, CI: calf ischemia, NCI: non-calf ischemia, DROP: decrease from rest of oxygen pressure

“p value of means comparison between the four subgroups by one-way ANOVA.
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448 ns, non-significant; * p < 0.05; ** p < 0.005; *** p < 0.0005; **** p <0.0001 : statistical significance of mean differences between patients with isolated calf

449  pain and distal ischemia (CS,CI) and the three other groups by Tukey’s multiple comparisons test.
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457

458

459
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461

462

463

Table 2. Results of the treadmill test.

Total CS, CS, NCS, Other p value®
CI NCI or CI+NCI CI or CI+NCI
n=>584 n=114 n=185 n=19 n =266
Maximal walking time (s) 603 =440 656 £ 464 519 £ 326* 569 +416 18 643 +391 18 0.0134
Transcutaneous oxygen pressure (TcpOz)
Chest TcpO; at rest (mmHg) 64 +12 66 + 13 62+ 1008 65+808 65+1008 0.0217
Minimal chest TcpO, (mmHg) 59+12 61+13 57+908 59908 60 +908 0.0582
Chest TcpO; decrease > 5 mmHg (n, %) 199 (34.1) 39 (34.2) 56 (30.3) S 7 (36.8) 1S 97 (36.5) 18 0.5878
DROP left buttock (mmHg) -13+£10 -8+4 =19 £ gHx* 7 +208 -12 & 7EF* <0.0001
DROP right buttock (mmHg) -13+£11 -7+4 220 £ OFkxk -6+208 -11 £ 7%% <0.0001
DROP left thigh (mmHg) -12+£10 -7+3 =17 £ OFkxk -7 +308 -11 £ 6%* <0.0001
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464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

DROP right thigh (mmHg)

DROP left calf (mmHg)

DROP right calf (mmHg)

DROP left buttock < -15 mmHg (n, %)
DROP right buttock < -15 mmHg (n, %)
DROP left thigh < -15 mmHg (n, %)
DROP right thigh < -15 mmHg (n, %)
DROP left calf < -15 mmHg (n, %)

DROP right calf < -15 mmHg (n, %)

Symptoms on treadmill

Left buttock pain (n, %)
Right buttock pain (n, %)
Left thigh pain (n, %)
Right thigh pain (n, %)
Left calf pain (n, %)

Right calf pain (n, %)

-13+£12

20+ 14

21+ 15

172 (29.5)

168 (28.8)

143 (24.5)

144 (24.7)

311 (53.3)

317 (54.3)

33 (5.7)

34 (5.8)

69 (11.8)

81 (13.9)

372 (63.7)

390 (66.8)

-7+3

21+12

21+12

00

0(0)

0(0)

0(0)

73 (64.0)

80 (70.2)

0(0)

0(0)

0(0)

0(0)

73 (64.0)

81 (71.1)

23

-18 & Qi
126 + 12%%
27 & 12%%

skskskosk

111 (60.0)

skskskosk

106 (57.3)

skskskek

89 (48.1)
84 (45.4)*"F
137 (74.0) 1S

139 (75.1) 1S

0.(0) ™S
0.(0) ™S
0.(0) ™S
0.(0) ™S
141 (76.2) S

134 (72.4) 1S

-8 +208
22+ 808
-18£9 18

0 (0) ns

0 (0) ns

0 (0) ns

0 (0) ns

16 (84.2) s

10 (52.6) 1S

4 (21.0)%*

5 (26.3)%
10 (52.6)*#%
10 (52.6)*#%
12 (63.2) S

13 (68.4) 18

(12 g
15 £ g
16+ 1%

ek

61 (22.9)

ek

62 (23.3)

ek

54 (20.3)
60 (22.6)""**
85 (31.9)%

88 (33.1)*#**

ek

29 (10.9)

29 (10.9)#*

59 (22.2)%
71 (26.7)%5%
146 (54.9) 1S

162 (60.9) 1

< 0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

0.0509
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481

482

483

484

CS: calf symptoms, NCS: non-calf symptoms, CI: calf ischemia, NCI: non-calf ischemia, DROP: decrease from rest of oxygen pressure

“p value of means comparison between the four subgroups by one-way ANOVA.

ns, non-significant; * p < 0.05; ** p < 0.005; *** p < 0.0005; **** p <0.0001 : statistical significance of mean differences between patients with isolated calf

pain and distal ischemia (CS,CI) and the three other groups by Tukey’s multiple comparisons test.
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Database
Number of records = 7657

— Before 2016
Number of records = 5428

From 01/01/2016 to 02/20/2020
Number of records = 2229

= Non-standard test or incomplete recording
Number of records =173

Complete standard recording
Number of records = 2056

=) Patients refusing use of their file
Number of patients and records = 17

Eligible files
Number of records = 2039

=) Self-reported “not only calf” pain
Number of records = 1281

Self-reported isolated calf pain
Number of records = 758

> Re-tests
Number of records = 109

Self-reported isolated calf pain
Number of patients and records = 649

= Pain at rest and exercise
Number of patients and records = 65

Included in the analysis
Number of patients and records = 584
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Comparison of symptoms and ischemia observed on a treadmill in
patients complaining of isolated vascular-type calf pain by history

Database : 2229 records of
patients referred for treadmill
test since 2016

Edinburgh ABI : Ankle
Claudication & brachial
Questionnaire index

Exclusions: patients’ refusal,
incomplete records, retests,
non-isolated CS, pain at rest

N

584 new patients complaining of
isolated vascular type calf pain
by history

Transcutaneous oxygen pressure
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Symptoms (S) on treadmill
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