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Background and aims: Several studies report correlation of ankle brachial index (ABI) values and mortality. However, no studies exist on the predictive value of anatomical distribution of atherosclerotic
lesions and the extent of atherosclerosis at deﬁned arterial segments on life expectancy. The aim of the
present study was to evaluate the signiﬁcance of both extent and localisation of atherosclerotic lesions to
mid-term patient survival.
Methods: Digital subtraction angiography (DSA) images of 887 consecutive patients admitted to the
Department of Vascular Surgery at Turku University Hospital (Turku, Finland) were retrospectively
analysed. Each angiography was classiﬁed according to the TASC II classiﬁcation for aorto-iliac and
femoro-popliteal segments, and a similar four-grade index was created for crural arteries. Patients were
followed until 36-months post DSA.
Results: During 36-month follow-up 295 (33%) deaths occurred. Death during follow-up was strongly
associated with extensive crural disease, but not with extensive proximal disease (Crural Index III-IV,
p ¼ 0.044 and < 0.001, respectively). In a Cox regression analysis incorporating baseline variables,
Crural Index IV and most severe atherosclerosis on crural vessels were the strongest predictors of poor
prognosis (HR 2.20 95% CI 1.3e3.7, p ¼ 0.003 and HR 2.45 95% CI 1.5e4.0, p < 0.001 respectively).
Conclusions: The extent of crural atherosclerosis is independently associated with poor mid term life
expectancy. Therefore, a classiﬁcation of the extent of crural atherosclerosis could serve as an indicator of
mortality among PAD patients and aid in clinical decision making.
© 2016 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction
Peripheral artery disease (PAD) is an important cause of
morbidity and mortality in western countries. PAD-associated
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Ischemia, and foot Infection.
€meentie 11, 20521,
* Corresponding author. Turku University Hospital, TE5 Ha
Turku, Finland.
E-mail addresses: juho.jalkanen@utu.ﬁ (J.M. Jalkanen), jan-erik.wickstrom@tyks.
€m), maarit.venermo@hus.ﬁ (M. Venermo), haheha@utu.ﬁ
ﬁ (J.-E. Wickstro
(H.H. Hakovirta).
http://dx.doi.org/10.1016/j.atherosclerosis.2016.04.016
0021-9150/© 2016 Elsevier Ireland Ltd. All rights reserved.

disability and death has increased in all age groups during the
past 20 years [1]. The life expectancy of patients with diagnosed
large vessel PAD has been shown to be shorter than that of patients
without diagnosed PAD [2,3]. Furthermore, widespread atherosclerosis of lower extremity arteries is associated with high mortality compared to that of atherosclerosis localised to other vascular
beds [4]. Most of these studies are reporting the predictive value of
ankle-brachial index (ABI) on mortality. However, the risk of death
and its relation to the extent of atherosclerosis in different vascular
segments of the lower limb has not been investigated and there are
very few clinical scores assessing mortality risk in PAD [5].
No current classiﬁcation utilises the extent and distribution of
lower limb PAD for risk-analysis of PAD patient outcome. The best
current descriptive classiﬁcations for characterising lesion extent
and severity in lower extremity arteries are aimed at invasive
treatment of limb ischaemia in the TASC [6] and TASC II [7,8]
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recommendations. Additional classiﬁcations of severity and distribution of occlusive arterial lesions in the lower extremity have been
characterised [9,10], but none of these have been shown to have
predictive value regarding patient outcome. Recently, the runoff
score of lower limb arteries has been shown to associate with patient outcome and cardiovascular events [11].
The need for new methods for risk assessment of PAD patients
has been emphasised [12]. Earlier observations have strongly suggested that atherosclerosis detected with digital subtraction angiography (DSA) could be a useful marker for patient outcome [13,14].
The aim of the present study was to analyse whether the extent of
atherosclerotic lesions in the lower limb arteries has predictive
value on the outcome of PAD patients.
2. Materials and methods
2.1. Patient cohort
The present study is a retrospective study of all 887 consecutive
Caucasian patients admitted to the Department of Vascular Surgery
at the Turku University Hospital (Turku, Finland) either for diagnostic DSA or for endovascular treatment of PAD from January 1st,
2009 to July 30th, 2011. All patients were included regardless of
earlier PAD history. DSA was the gold standard imaging modality to
visualize atherosclerotic changes in lower limb arteries at our
department during the study period. The DSA from the clinically
more severely affected lower limb was analysed. When both limbs
met the criteria for critical limb ischaemia, the limb with the lowest
toe pressures was considered worse and entered into the study. If a
patient had repeated DSAs during the study period, only data from
the ﬁrst period of hospitalisation was analysed. The study cohort
consists of both elective and urgent patients. The local Ethical
Committee of the Hospital District of South-Western Finland
approved this study.
Patient baseline characteristics were retrospectively collected
from our electronic hospital database. Only ICD-10 coded diagnoses
were registered. The following risk factors were collected for
analysis; coronary artery disease (CAD), carotid artery disease, hypertension, active smoking, diabetes, sleep apnoea, chronic
obstructive pulmonary disease (COPD), end-stage renal disease
(ESRD), dyslipidaemia, ABI, toe pressures, revascularisation modality and medical treatment (anticoagulant, antithrombotic and
statin). The Rutherford classiﬁcation [15] was retrospectively
determined from patient ﬁles to assess the clinical severity of
ischemia. All patient ﬁles were followed up to 38 months to
determine all-cause mortality and amputation free survival (AFS) as
the hospital registry has a delay of up to 2 weeks in updating
mortality data. Furthermore, the date and cause of death was
provided by the Cause of death registry of Statistics Finland. Deaths
within the patient cohort were registered for the ﬁrst 36 months,
which was the cut-off point for follow-up.
2.2. DSA analysis and description of the crural index
All DSA images were analysed by the corresponding author. The
index classiﬁcation was as described in TASC II for aorto-iliac and
femoro-popliteal segments. Aorto-iliac and femoro-popliteal segments (TASC II classiﬁcation A-D) were modiﬁed as follows; no
disease was coded as 0, TASC II A was coded as 1, TASC II B was
coded as 2, TASC II C was coded as 3 and TASC II D was coded as 4 for
the statistical analyses.
For the crural region, all three vessels were ﬁrst analysed
separately. Each crural vessel was coded as follows: No detectable
occlusive disease, or minor stenosis 0; Total occlusion less than
5 cm: 1; Total occlusion less than 10 cm: 2; Total occlusion less than
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15 cm: 3; Total occlusion more than 15 cm: 4. Only total occlusions
were measured, other atherosclerotic lesions were not taken into
account. The Crural Index was created by a sum of the three values
obtained from each individual crural vessel. If the sum was 0 the
Index was 0, if the sum was between 1 and 3 the Index was I, if the
sum was 4e6 the Index was II, if the sum was 7e9 the Index was III,
and if the sum was 10e12 the Index was IV.
To assess different vascular segments against each other, each
patient was assigned into a speciﬁc group of disease localisation: 1)
aorto-iliac, 2) femoro-popliteal or 3) crural, based on which 0 e IV
rating gave the highest number. For example, according to the TASC
II classiﬁcation, a patient had proximal lesions of grade 0 e II, but a
Crural Index of III, the patient was assigned to the crural group.
However, if the highest grade was equal in two or even three
localisations the patient was assigned to the group of the more
proximal lesion. For example, a patient with grade IV lesions in all
localisations (aorto-iliac, femoro-popliteal, crural) would have been
assigned to the aorto-iliac group.
2.3. Statistical analyses
All statistical analyses were performed using the IBM SPSS
version 22 statistics program. Categorical variables were expressed
as frequency and percentage. For continuous variables, patient
characteristics were expressed as mean ± either standard deviation
(SD) or standard error (SE). Normal distribution was assessed with
Shapiro-Wilk tests. Survival analyses were assessed by KaplanMeier curves and Log-rank statistics. Survival and death between
groups were compared with ANOVA. A Cox regression analysis was
performed to assess the ﬁnal predictive value of factors affecting
survival. Factors with p < 0.2 in univariate analysis were selected as
independent variables to the Cox proportional hazard model.
3. Results
3.1. Patient characteristics
The male-to-female ratio in the study cohort is 57% and 43%,
respectively. During the follow-up time 295 (33%) deaths were
registered. Mean age of the patient cohort was 72.4 years ranging
from 40 to 98 years. Baseline characteristics are summarized in
Table 1. Crural Index grades 0-IV were compared based on patient
characteristics and Rutherford class in Table 2. Patient characteristics by most severely diseased arterial segment are shown in
Table 3. ABI measurements were available for 792 patients and toe
pressures for 791 patients. Measurements were lacking due to
either painful crural wounds, absent toes, gangrene, emergent

Table 1
Baseline characteristics (number of patients) of study cohort.
Number of patients is 887 in each group except for medication
(anticoagulants, antithrombotic and statins) (n ¼ 825).
Cohort demographics

Prevalence

CAD (385)
CVD (147)
Hypertension (618)
Diabetes (379)
Sleep apnoea (51)
ESRD (92)
Dyslipidaemia (310)
Smoking history (237)
COPD (108)
Antithrombotic (599)
Anticoagulants (198)
Statins (473)

43.4%
16.6%
69.7%
42.7%
5.7%
10.4%
34.9%
26.7%
12.2%
73%
24%
57%
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Table 2
Group speciﬁc baseline characteristics of Crural Index 0 e IV and distribution of Rutherford class in each Crural Index group with estimated 1, 2 and 3-year survival of
each Crural Index group. Kaplan-Meier curves for amputation free survival (AFS): see Data in brief Fig. 1A. Age, ABI and toe pressure are expressed as mean (±SD). The number
of patients for each variable is 887, excluding ABI (n ¼ 792), toe pressure (n ¼ 791) and medication (anticoagulants and antithrombotic and statins) (n ¼ 825). Both ABI and toe
pressure of Crural Index I are signiﬁcantly higher compared to Crural Index IV (p ¼ 0.001 and p < 0.001, respectively).
Crural Index

Grade 0

Grade I

Grade II

Grade III

Grade IV

N
Male/female
Age (years)
CAD
Hypertension
Diabetes
COPD
Smoking history
Sleep apnoea
CVD
ESRD
Antithrombotic
Anticoagulants
Statins
ABI
Toe pressure
Rutherford 1
Rutherford 2
Rutherford 3
Rutherford 4
Rutherford 5
Rutherford 6
Surviving 1,2,3 years
AFS 1,2,3 years

126
56/44%
66.3 (±9.1)
43%
64%
32%
18%
57%
7%
15%
6%
80%
14%
57%
0.56 ± 0.26
48 ± 27 mmHg
2 (1.6%)
3 (2.4%)
78 (62%)
20 (16%)
15 (12%)
8 (6.3%)
87%, 83%, 83%
87, 81%, 79%

70
73/27%
67.9 (±9.9)
37%
64%
46%
9%
20%
9%
14%
17%
67%
27%
66%
0.83 ± 0.67
50 ± 26 mmHg
0 (0%)
1 (1.4%)
42 (60%)
7 (10%)
7 (10%)
13 (19%)
81%, 79%, 76%
77%, 76, 73%

235
63/37%
70.7 (±10.2)
39%
69%
44%
16%
33%
7%
17%
12%
78%
21%
57%
0.66 ± 0.41
45 ± 26 mmHg
0 (0%)
4 (1.7%)
99 (42%)
45 (19%)
20 (8.5%)
67 (29%)
80%, 75%, 75%
79%, 74%, 74%

289
51/49%
74.1 (±10.6)
46%
72%
44%
11%
16%
5%
18%
12%
70%
27%
60%
0.67 ± 0.52
36 ± 26 mmHg
0 (0%)
0 (0%)
92 (32%)
68 (24%)
67 (23%)
62 (21%)
71%, 65%, 63%
67%, 60%, 58%

167
52/48%
78.7 (±10.4)
49%
73%
46%
7%
10%
3%
16%
7%
65%
31%
50%
0.54 ± 0.52
27 ± 24 mmHg
0 (0%)
4 (2.4%)
26 (16%)
38 (23%)
53 (32%)
46 (28%)
55%, 44%, 42%
49%, 40%, 37%

Table 3
Group speciﬁc baseline characteristics by segment with most severely diseased
arterial segment. Amputation free survival (AFS). Kaplan-Meier curves for AFS: see
Data in brief Fig. 1B. Age, ABI and toe pressure are expressed as mean (±SD). The
number of patients for each variable is 887, excluding ABI (n ¼ 792), toe pressure
(n ¼ 791) and medication (anticoagulants and antithrombotic and statins) (n ¼ 825).
The ABI and toe pressures in crural group are signiﬁcantly (p < 0.001) lower
compared to both aorto-iliac and femoro-popliteal groups.
Most severe segment

Aorto-iliac

Femoro-popliteal

Crural

Patients
Male/female
Age (years)
CAD
Hypertension
Diabetes
COPD
Smoking history
Sleep apnea
CVD
ESRD
Antithrombotic
Anticoagulants
Statins
ABI
Toe pressure
Rutherford 1
Rutherford 2
Rutherford 3
Rutherford 4
Rutherford 5
Rutherford 6
Surviving 1,2,3 years
AFS 1,2,3 years

141
65/35%
66.7 (±10.1)
42%
67%
23%
18%
52%
6%
14%
6%
83%
15%
62%
0.54 ± 0.22
47 ± 27 mmHg
0%
8%
16%
15%
8%%
6%
89%, 83%, 82%
86%, 79%, 78%

416
58/42%
71.8 (±10.1)
44%
69%
41%
16%
32%
6%
17%
8%
74%
24%
58%
0.60 ± 0.45
43 ± 27 mmHg
100%
58%
58%
52%
33%
35%
83%, 78%, 77%
80%, 75%, 74%
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51/49%
76.0 (±10.7)
44%
71%
53%
5%
9%
6%
17%
15%
67%
28%
54%
0.75 ± 59
33 ± 22 mmHg
0%
33%
26%
32%
59%
60%
56%, 47%, 45%
51%, 44%, 41%

revascularisation or non-compliance with the treatment protocol.
Medication history could be reliably collected from electronic patient ﬁles for 825 patients. The electronic medication record was
introduced during the study period and medication status could
not be reliably determined for 62 patients.

3.2. Survival and extent of atherosclerosis
A four-grade classiﬁcation was utilised for survival analyses.
Segments were graded as described in the methods section. Within
the aorto-iliac segment signiﬁcant differences between grades I
and II (p ¼ 0.015 and p ¼ 0.024 respectively) compared to grade III
were detected (Data in brief, Table 2A). No signiﬁcant differences in
survival were detected between different grades of femoropopliteal disease (Data in brief, Table 2B).
Crural Index III was found to show signiﬁcantly shorter estimated survival compared to grades I and II (p ¼ 0.044 and
p ¼ 0.004, respectively) and crural Index IV was found to show
signiﬁcantly shorter estimated survival compared to grades I and II
(p < 0.001 and p < 0.001, respectively). In addition, estimated survival in grade IV crural disease differed signiﬁcantly from that of
grade III (p < 0.001, Data in brief Table 2C). The Kaplan-Meier curves
of Crural Index grades I-IV are illustrated in Fig. 1A (Data in Brief
Table 2C). The Kaplan-Meier curves of Crural Index grades I-IV and
AFS are illustrated in Data in brief, Fig. 1A and Table 1C. The cause of
death was cardiovascular in 70% of cases with crural index III and
67% with crural index IV.
DSA data was also analysed by segments with signiﬁcant
atherosclerotic lesions on a yes/no basis. Patients with signiﬁcant
atherosclerotic lesions localised only to the crural arteries had a
signiﬁcantly shorter estimated survival compared to those with
disease localisation to the aorto-iliac (p < 0.001) or femoropopliteal (p ¼ 0.011) segments. In addition, disease localisation to
both aorto-iliac and femoro-popliteal segments demonstrated
signiﬁcantly longer survival compared to isolated crural disease
(p ¼ 0.014). Furthermore, isolated crural disease resulted in
signiﬁcantly (p ¼ 0.011) shorter estimated survival than disease
localised to both aorto-iliac and crural segments. When all three
segments had signiﬁcant atherosclerotic lesions, or the signiﬁcant
atherosclerotic lesions were localised to femoro-popliteal and
crural segments, the estimated mean survival was signiﬁcantly
(P ¼ 0.011) shorter compared to aorto-iliac disease (Data in Brief,
Table 2D).
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Cardiovascular risk factors diabetes (HR 1.42; 95% CI, 1.1e1.8;
p ¼ 0.015) and end-stage renal disease (HR 2.09; 95% CI, 1.4e3.0;
p < 0.001) and ABI (HR 1.62; 95% CI, 1.3e2.1; p < 0.001) associated
with a signiﬁcantly higher risk of death. However, the strongest
predictor of death was Crural Index IV (HR 2.20; 95% CI, 1.3e3.7;
p ¼ 0.003) (Table 4A).
The Cox regression analysis was also run to assess the predictive
value of risk factors, ABI and most diseased segment of the lower
limb arteries. The strongest predictor was severe crural disease (HR
2.45; 95% CI, 1.5e4.0; p < 0.001). Diabetes (HR 1.33; 95% CI, 1.0e1.7;
p ¼ 0.043) and end-stage renal disease (HR 1.81; 95% CI, 1.2e2.6;
p ¼ 0.002), but not ABI, were associated with a signiﬁcantly higher
risk of death (Table 4B).
4. Discussion
Previous literature has shown that signiﬁcant atherosclerotic
lesions at aorto-iliac or femoro-popliteal segments have been
associated with death [13]. In addition, the risk of major adverse
cardiovascular and cerebrovascular events (MACCE) has been
shown to be associated with signiﬁcant atherosclerotic lesions
(>50% stenosis) at the aorto-iliac segment, but not crural atherosclerosis [14]. An opposite observation has been reported in an
extensive study utilising non-invasive screening of atherosclerosis
at three segments of lower limb vascular beds, demonstrating that
distal atherosclerosis is prognostic for poor survival [16]. However,
none of these studies which have shown correlation between the
level of lower limb atherosclerosis and survival have focused on the
possible predictive value of both extent and distribution of
atherosclerotic lesions of the lower extremity on patient survival.
Several different classiﬁcations of lower extremity PAD using
angiographic analysis have been established [7e10], but these

Table 4
Cox regression analysis. (A) Cox regression analysis assessing the predictive value
of risk factors and the Crural Index (Fig. 1A) affecting survival during 36-month
follow-up. (B) Cox regression analysis assessing the predictive value of risk factors
and most severe atherosclerosis on crural vessels (Fig. 1B) affecting survival during
36-month follow-up.

Fig. 1. Kaplan-Meier curves. (A) Kaplan-Meier curves show the cumulative survival
during 36-month follow-up. Separate curves for Crural Index I-IV and for patients with
no detectable signiﬁcant atherosclerotic lesion in crural arterial vessels. The survival
curve of Crural Index IV demonstrates poor prognosis for patients with extensive
atherosclerosis in crural arteries. Numbers at risk for each curve marked at deﬁned
time-point. Corresponding Kaplan-Meier curves for amputation free survival (AFS): see
Data in brief Fig. 1A. (B) Kaplan-Meier curves demonstrating survival based on most
severely diseased vascular segments. A more detailed presentation of data analysis is
given in the Materials and Methods section. The segments are marked as aorto-iliac
(AI), femoro-popliteal (FP) and crural (Cr). Severe crural lesions predict a poor prognosis. Numbers at risk for each curve marked at deﬁned time-point. Corresponding
Kaplan-Meier curves for AFS: see Data in brief Fig. 1B.

Analysis of most severely diseased arterial segment revealed
that the cohort suffering from severe crural disease had a signiﬁcantly (p < 0.001) shorter mean estimated survival compared to the
groups with femoro-popliteal or aorto-iliac disease (Data in Brief,
Table 2E). The Kaplan-Meier curves of most severely diseased
segment and survival are illustrated in Fig. 1B (AFS in Data in brief,
Fig. 1B).
3.3. Predictive value of factors affecting survival
A Cox regression analysis was run to assess the predictive value
of risk factors, ABI and Crural Index affecting survival in the study.

Hazard ratio

95.0% CI

p Value

1.04
1.04
1.05
1.36
2.20
1.62
0.989
1.00
0.521
1.42
1.19
2.09
0.638
0.890

1.0e1.1
0.5e2.1
0.63e1.8
0.82e2.2
1.3e3.7
1.3e2.1
0.98e0.99
0.92e1.1
0.34e0.79
1.1e1.8
0.79e1.8
1.4e3.0
0.43e0.95
0.65e1.2

<0.001
0.905
0.846
0.237
0.003
<0.001
<0.001
0.984
0.002
0.015
0.411
<0.001
0.028
0.352

1.04
2.45
1.36
0.990
1.01
0.496
1.33
1.43
1.81
0.697
0.973

1.0e1.1
1.5e4.0
1.1e1.7
0.98e1.0
0.93e1.1
0.33e0.76
1.0e1.7
0.95e2.2
1.2e2.6
0.47e1.0
0.73e1.3

<0.001
<0.001
0.019
<0.001
0.756
0.001
0.043
0.091
0.002
0.077
0.850

A
Age
Crural Index I
Crural Index II
Crural Index III
Crural Index IV
ABI
Toe pressure
CAD
CVD
DM
COPD
ESRD
Smoking history
Dyslipidaemia
B
Age
Crural
ABI
Toe pressure
CAD
CVD
DM
COPD
ESRD
Smoking history
Dyslipidaemia
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classiﬁcations aim to guide the choice of lower limb PAD treatment
modality or to classify the severity of atherosclerosis. Characterised
in the present study, the Crural Index is the ﬁrst classiﬁcation based
on grading the extent of atherosclerosis detectable utilising DSA
that has predictive value on mid-term survival of lower limb PAD
patients. In accordance with our results, there is a previous observation that PAD patients with isolated crural disease have poorer
life expectancy than patients with multilevel disease, even when
the multilevel disease involves the crural arteries [17]. Unfortunately, the extent of atherosclerotic lesions is not analysed in the
study by Gray et al. Similarly, isolated tibial disease has been
associated with worse outcomes after revascularisation when
compared to a multilevel disease [18]. These ﬁndings together with
observations that poor runoff is predictive of poor patient survival
[11] are in accordance with our observations. Whether the newly
applied classiﬁcation (WIfI) for severity of ischaemic ulcers will be
predictive for patient survival, remains an interesting target for
future research [19,20].
Earlier studies utilising DSA images to analyse atherosclerosis in
the lower extremities have shown that aorto-iliac lesions are
associated with poor outcome measured as MACCE and death [14].
Additionally, aorto-iliac calciﬁcation detected by computed tomography has been shown to be associated with increased mortality [4]. Contrary to these earlier segment-speciﬁc observations,
we could not conﬁrm the negative prognostic value of aorto-iliac
disease on patient outcome using the TASC II classiﬁcation as a
means to measure the extent of atherosclerosis. This controversy
between previous observations and present data could be
explained by the difference in grading the disease in the vascular
segments of the lower limb. The aim of the TASC II classiﬁcation is
essentially to guide the choice of treatment modality, whereas
earlier studies utilised simply detecting the presence, but not the
extent, of signiﬁcant atherosclerotic lesions [14]. Outcome was
furthermore measured by MACCE as well as survival [14], which
may explain differences in the results of these two studies. In our
analysis, the extent of atherosclerosis in crural arteries was significantly associated with poor outcome. Unlike single atherosclerotic
lesion assessment on a yes/no basis, Crural Index grades III and IV
are indicators of widespread atherosclerotic lesions in crural arteries. Less extensive lesions, as measured by the Crural Index,
demonstrate markedly better survival. This clear difference in
survival between patients with lesions of differing signiﬁcance in
the crural arteries may have been lost, and the poor outcome
therefore not detected [21]. Further supporting present ﬁndings, an
extensive study utilising non-invasive diagnostic ultrasound
screening of atherosclerosis at various lower limb vascular beds,
demonstrated that atherosclerosis in crural arteries has independent prognostic value for poor survival of a PAD patients [16].
Together with our data these observations further emphasise the
role of severe extensive crural atherosclerosis as a potent marker of
poor survival, with 57% mortality at 36-month follow-up.
Co-morbidities and risk factors in the present study correlated
essentially with risk factors demonstrated in earlier studies concerning lower limb PAD patients [2,22e24]. Smoking is associated
with femoro-popliteal [25] and aorto-iliac atherosclerosis [26]. The
extent of proximal atherosclerosis was not found to be associated
with poor survival in our study. The prevalence of a history of
smoking was very low in subjects with extensive crural atherosclerosis. Thus, smoking independently is likely a major contributing factor of death amongst a deﬁned group of younger subjects
with extensive proximal atherosclerosis. The better survival of
patients with diagnosed carotid artery disease emphasises the
importance of adequate secondary prevention in obtaining optimal
survival of PAD patients [27]. In accordance with previous studies,
risk of death is clearly associated with diabetes, end-stage renal

disease and ABI, which were more prevalent in subjects with
extensive crural atherosclerosis. Despite this, the strongest independent predictor of death in the present study was severe crural
atherosclerosis.
End-stage renal disease and diabetes are associated with crural
PAD [28e31]. An ankle brachial index demonstrating mediasclerosis together with occlusive PAD has been shown to be associated with poor patient survival [32]. These risk factors, diabetes
and end-stage renal failure together with critical ischaemia, are
shown to be associated with a poor prognosis [17] and they
correlate with the extent of atherosclerosis in crural vessels. As
expected, the clinical presentation of ischaemia measured by the
Rutherford classiﬁcation correlated with the extent of atherosclerosis in crural arteries resulting in poor distal run-off and insufﬁcient tissue perfusion. The distribution of Rutherford classes 4e6
(rest pain to severe tissue loss) was relatively evenly distributed in
Crural Index groups III and IV (Table 2).
Although one of the aims of the study was to detect a possible
correlation with the TASC II classiﬁcation and survival, this was not
accomplished. The present study shows for the ﬁrst time the predictive value of the classiﬁcation of the extent of arterial lesions in
crural vessels on PAD patient survival. The Crural Index is feasible in
everyday vascular practice and is a good indicator of patient
outcome. It is applicable for assessing patient mid-term survival,
which may be crucial when making decisions on extensive, highrisk operative or endovascular revascularisations.
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