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Venous Claudication in Iliofemoral Thrombosis
Long-term Effects on Venous Hemodynamics, Clinical Status, and

Quality of Life

Konstantinos T. Delis, MD, MS, PhD, FRCSI, EBSQvasc, Dimitris Bountouroglou, MSc, FRCS, and
Averil O. Mansfield, MChir, FRCS, CBE

Objective: We evaluated the long-term impact of iliofemoral throm-
bosis (I-FDVT) on walking capacity, venous hemodynamic status,
CEAP class, venous clinical severity, and quality of life, and
determined the prevalence of venous claudication.
Materials and Methods: All patients with prior I-FDVT, assessed at
our institution since 1990, were called for follow-up. Those with
walking impairment due to arterial disease (ABI � 1.0 postexercise)
or unrelated causes and those thrombectomized or thrombolyzed
were excluded; 39 patients (22–83 years, median 46 years) were
included. Median follow-up was 5 years (range 1–23 years). Inves-
tigation included classification in CEAP and Venous Clinical Se-
verity Scoring (VCSS) systems, air-plethysmography (outflow frac-
tion [OF], venous filling index [VFI], residual volume fraction
[RVF]) and venous duplex, treadmill (3.5 km/h, 10%) to determine
initial (ICD) and absolute (ACD) claudication distances, and quality
of life assessment (SF-36). Nonaffected limbs of patients with
unilateral I-FDVT (37 of 39) comprised the control group. Data are
presented as median and interquartile range.
Results: A total of 81% of limbs with I-FDVT had superficial and
deep reflux and 19% superficial reflux; reflux in control limbs was
29.7% (P � 0.001) and 27% (P � 0.2), respectively; 43.6% (17 of
39; 95% CI, 27–60%) of patients developed venous claudication
ipsilateral to I-FDVT (ICD: 130 m, range 105–268 m), compelling
15.4% (6 of 39; 95% CI, 3.5–27%) to discontinue treadmill (ACD:
241 m, range 137–298 m). Limbs with prior I-FDVT had a lower OF
(37%, range 32.2–43%; P � 0.001), abnormally higher VFI (3.8
mL/s, range 2.5–5.7 mL/s; P � 0.001), and RVF (45%, range
32.5–51.5%; P � 0.006), and clinical impairment in CEAP and
VCSS systems (P � 0.0001). Patients with I-FDVT had impaired
physical functioning (P � 0.02) and role (P � 0.033), general health
(P � 0.001), social function (P � 0.047), and mental health (P �
0.043).

Conclusions: A total of 43.6% of those with prior I-FDVT developed
venous claudication compelling interruption of walking in 15.4%.
Prior I-FDVT caused outflow impairment and a large residual venous
volume and reflux, resulting in marked clinical and quality of life
compromise. Standardized challenge enabled discrimination of
those with clinically relevant impairment.

(Ann Surg 2004;239: 118–126)

The long-term sequelae of deep vein thrombosis (DVT) in
the lower limb comprising the post-thrombotic syndrome,

generate severe disability,1–6 and a marked compromise in
the quality of life7,8 with serious socioeconomic implica-
tions.9,10 The associated impairment of venous hemodynam-
ics in the lower extremity is initially the product of venous
outflow obstruction11–13 and as this subsides with the natural
lysis of thrombi,14–16 venous valvular incompetence devel-
ops.17–20 It is the combination of venous valvular incompe-
tence, outflow obstruction, and calf muscle pump function
derangement that generates the hemodynamic milieu most
often associated with the occurrence of post-thrombotic com-
plications.21,22 Intermittent venous claudication, defined as
the presence of thigh/leg pain and tightness on vigorous
exercise, which subsides with rest,23–26 mostly associated
with iliofemoral venous outflow impairment,23,25–28 is prob-
ably the least investigated post-thrombotic symptom. In il-
iofemoral thrombosis, mainly due to clot propagation,29 trau-
ma,26 pelvic surgery,30,31 cesarean section,26,32 pregnancy,33

insertion of femoral venous catheters34 and immobilization,31

claudication develops as the arterial leg inflow increases
during strenuous exercise in the presence of a fixed outflow
resistance, determined by the venous collaterals.23,26,28

Monitoring of venous outflow in limbs with venous
claudication, using either direct pressure measurements or
validated plethysmographic methods, has shown an increase
in the peripheral venous pressure during exercise,24,25,27,28,35

the arm-foot pressure differential6,28,35 and attenuation in the
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proximal venous flow,21,26,35 reflecting a noncompensating
outflow resistance.26,28,31,32,35

The CEAP stratification36 and the introduction of the
venous clinical severity scoring system (VCSS) in chronic
venous disease (CVD)37 make it easier to quantify the long-
term clinical impact of iliofemoral thrombosis on the affected
extremities, in the presence of well-accepted noninvasive
methods for comprehensive venous hemodynamic assess-
ment, such as air-plethysmography (APG).21,38,39

The purpose of this study was to evaluate the long-term
impact of iliofemoral thrombosis (I-FDVT) on walking capac-
ity, venous hemodynamic status, CEAP class, venous clinical
severity and quality of life, and to determine the prevalence
of venous claudication.

MATERIALS AND METHODS
All patients with prior I-FDVT managed conservatively

with anticoagulation, who had been treated at our department
over the previous 10 years, were invited to the vascular
laboratory for noninvasive venous surveillance. Following
informed consent, 39 patients, 21 women and 18 men, me-
dian age 46 years (range 22–83 years), meeting the inclusion
and exclusion criteria listed in Table 1 were investigated.
Thirty-seven (95%) of these patients had sustained unilateral
I-FDVT and the remaining 2 bilateral. The median time
elapsed since the acute I-FDVT episode was 5 (range 1–23)
years. The contralateral nonaffected limbs of those with
unilateral I-FDVT served as the control group. Seventy-eight
limbs were studied overall, 41 with I-FDVT (17 on the right
limb and 24 on the left) and 37 without previous thrombosis.
The diagnosis of I-FDVT at the time of the acute episode was
made using ascending venography (4 limbs; 9.8%), duplex
(27 limbs; 65.8%), or both (10 limbs; 24.4%).

Examination Protocol
The examination protocol entailed: a detailed history

with emphasis on the risk factors for deep vein thrombosis;
physical examination including assessment of clinical sever-
ity using the CEAP and VCSS classifications; evaluation of
the ankle brachial pressure indices (ABPIs); lower limb
venous duplex ultrasound and comprehensive air-plethys-
mography; and a treadmill exercise challenge to determine
the walking distances attainable following a 15-minute rest.
The short-form health survey questionnaire (SF-36)41–43 was
answered on completion of the noninvasive investigations.

Risk Factors
Patients were assessed for the presence of risk factors at

the time of the acute episode. These factors, mainly associ-
ated with deep vein thrombosis, were as follows: age �60
years (n � 12); past thrombosis (n � 4); surgery performed
just prior to the occurrence of I-FDVT (n � 11); thrombophilia
(n � 4); malignancy (n � 2); varicose veins (n � 8);
hormone replacement therapy or oral contraception (n � 5);
and obesity (n � 5). Twelve patients were smokers. Four
(10.2%) patients had a history of clinically overt pulmonary
embolism requiring an inferior vena cava filter. Thirty-one
(80.5%) patients had one or more predisposing factors for
DVT in their history at the time of I-FDVT. At the time of our
long-term follow-up assessment, 17 (43.6%) patients were on
oral anticoagulation treatment with warfarin.

Clinical Examination
On clinical examination, 7 (17.9%) patients had devel-

oped overt collateral veins in the pubic area rerouting venous
return from the affected iliofemoral side to the contralateral
unaffected one. All patients had a full complement of infra-
aortic pulses, and there was no clinical evidence of peripheral
vascular disease, based on resting and postexercise ABPIs
(�1.0). Examination included evaluation of peripheral motor
and sensory nerve function, and comprehensive orthopaedic
assessment of the spine and lower limb joints. The limbs were
stratified according to the CEAP system,36 and quantification
of clinical severity was performed using the venous clinical
severity score (VCSS) introduced by Rutherford et al.37

Venous Hemodynamics
Duplex scanning was performed using the HP Sonos

2500, fitted with a linear array scan-head (7.5/5.0 MHz), as
previously described.44,45 Quantification of the venous hemo-
dynamics was performed using APG (ACI-Medical, Inc., Sun
Valley, CA) bilaterally. The hemodynamic parameters to
follow were measured as previously described:46,47 venous
volume (VV) in mL, venous filling index (VFI) in mL/s,
ejection fraction (EF) in %, residual volume fraction (RVF)
in %, and outflow fraction (OF) in %.

TABLE 1. Inclusion and Exclusion Criteria

Inclusion criteria
Patients with prior iliofemoral thrombosis
Standard anticoagulation treatment at the time of acute episode
Able to ambulate

Exclusion criteria
Thrombolysis
Thrombectomy
Peripheral vascular disease
Connective tissue disease
Spinal disease, arthritis
Cerebrovascular events, neurological impairment
Congestive cardiac failure, symptomatic ischaemic heart disease
Inability to cooperate or perform tests
Pregnancy
Malignancy
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Treadmill Exercise Challenge
Treadmill exercise was carried out on a Powerjog M10,

(Sport Engineering Ltd, Birmingham, UK). Following pre-
liminary familiarization with the treadmill equipment, pa-
tients were asked to walk at a set speed of 3.5 km/h and 10%
inclination for 1 minute. Timed-evaluation of the postexer-
cise ABPIs was then conducted using a pair of calibrated
sphygmomanometers and a sensitive biphasic Doppler (Dyna
D 800, AHS, Paris; 1 MHz). After 15 minutes rest, patients
were asked to walk for a maximum time period of 10
minutes, approximately 600 m, at a speed of 3.5 km/h and
10% inclination. The distance at which patients first experi-
enced persistent symptoms consistent with venous claudica-
tion was noted as the initial claudication distance (ICD) of the
affected limb. The distance at which the severity of claudi-
cation compelled discontinuation of the treadmill challenge
was designated the absolute claudication distance (ACD).
Venous claudication was defined as a persistent and uncom-
fortable tightness, ache, or pain in the thigh or calf which
presented during the treadmill challenge, and worsened with
exercise time.23–26 Patients who had to give up the treadmill
challenge, due to shortness of breath or unrelated causes were
excluded from the claudication distance analysis.

Quality of Life
The Short-Form health survey questionnaire

(SF-36)41,42 was used in the assessment of the impact of
I-FDVT on the quality of life. Analysis and interpretation were
conducted according to the SF-36 manual.42,43 In all eight
parameters evaluated, the performance of each study patient
with I-FDVT was matched and compared with the mean
performance (norms) of healthy subjects adjusted for age and
sex.42

Statistical Analysis
Analysis of unrelated quantitative data of three or more

groups of patients was performed using the nonparametric
Kruskal-Wallis test, following a Kolmogorov-Smirnov distri-
bution test; comparison of two sets of unrelated data was
performed using the Mann-Whitney U test. Two sets of
paired data were compared with the Wilcoxon test. The
Bonferroni correction was applied when required. Point esti-
mates and 95% confidence intervals of the differences (95%
CI) are provided. Univariate linear regression analysis
(Spearman’s rank test) was performed to establish associa-
tions. Differences in proportions were evaluated using the �2

test. Data are presented as median and interquartile ranges. A
P value of �5%, was considered as statistically significant,
unless otherwise stated.

RESULTS

Venous Claudication (Treadmill Exercise)
Seventeen patients (17 of 39; 43.6%; 95% CI, 27–60%)

developed venous claudication in the limb with prior I-FDVT

during treadmill exercise at an ICD of 130 m (range 105–268
m). The severity of claudication compelled 6 patients (6 of
39; 15.4%; 95% CI, 3.5–27%) to discontinue the treadmill at
an ACD of 241 m (range 137–298 m). None of the control
limbs developed claudication within the investigated maxi-
mum walking distance (600 m; P � 0.001) (Fig. 1).

FIGURE 1. A: The prevalence of intermittent venous claudica-
tion among 39 patients with prior I-FDVT, after a median 5-year
(range 1–23 years) follow-up period; 43.6% (17 of 39) devel-
oped intermittent claudication at a median initial claudication
distance of 130 m (interquartile range 105–268 m), the sever-
ity of which compelled 6 of them [35% (6 of 17)] or 15.4%
(6 of 39) of the total to discontinue the treadmill at a median
absolute claudication distance of 241 m (interquartile range
137–298 m). B: Distribution of initial and absolute claudica-
tion distances among the 17 patients of our study population
with prior iliofemoral thrombosis and intermittent venous
claudication.
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Hemodynamic Evaluation
Of the limbs with prior I-FDVT, 81% had venous reflux

in both superficial and deep systems; reflux was confined to
superficial system alone in 19%. In control limbs, reflux in
both superficial and deep systems was present in 29.7% (P �
0.001), and in superficial system only in 27% (P � 0.2). The
substandard OF (37%, range 32.2–43%) in limbs with prior
I-FDVT was significantly lower (P � 0.001) than control
limbs (49%, range 44–52%). VFI of limbs with prior I-FDVT

was abnormal (3.8 mL/s, range 2.5–5.7 ml/s) and signifi-
cantly higher (P � 0.001) than control limbs (1.6 mL/s, range
1.4–1.9 ml/s); similarly, RVF (45%, range 32.5–51.5%) was

abnormal and higher (P � 0.006) than control limbs (35%,
range 24–40%). EF and VV were similar in the two limb groups
(P � 0.13 and P � 0.27, respectively) (Figs. 2,3, and 4).

Clinical Assessment
Compared with the control limbs, those with prior

I-FDVT had a significant clinical impairment confirmed using

FIGURE 2. A: Outflow fraction [OF] (%) in 37 control limbs
and 41 limbs with prior I-FDVT (P � 0.001), on the left. On the
right, the limbs with prior I-FDVT are subdivided into those with
(�) and without (–) claudication, and those with severe clau-
dication compelling cessation of walking; differences among
the three subgroups were not significant (P � 0.58). Data are
expressed as median and interquartile ranges. B: Outflow
fraction (%) in limbs with prior I-FDVT plotted against the initial
claudication distance (m) (r � 0.43, P � 0.018, Spearman’s
two-tailed). Patients with shortness of breath were excluded.

FIGURE 3. A: Venous volume [VV] (mL) in 37 control limbs and
41 limbs with prior I-FDVT (P � 0.27), on the left. On the right,
the limbs with prior I-FDVT are subdivided into those with (�)
and without (–) claudication, and those with severe claudica-
tion compelling cessation of walking; differences among the
three subgroups were not significant (P � 0.58). Data are
expressed as median and interquartile ranges. B: Ejection
fraction [EF] (%) in 37 control limbs and 41 limbs with prior
I-FDVT (P � 0.13), on the left. On the right, the limbs with
I-FDVT are subdivided into those with (�) and without (–)
claudication, and those with severe claudication compelling
cessation of walking; differences among the three subgroups
were significant overall (P � 0.014) [(–) vs. severe, P � 0.003;
(�) vs. severe, P � 0.016]. Data are expressed as median and
interquartile ranges.
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both the CEAP and VCSS systems. The median CEAP
stratification of the limbs with prior I-FDVT was 3 classes
(95% CI, 2–3 classes) higher (P � 0.0001) than the control
limbs. Similarly, limbs with prior I-FDVT had a higher sever-

ity score (P � 0.0001) on the VCSS scale compared with the
control limbs with a point estimate of 5 points (95% CI, 3–6
points) (Fig. 5).

Risk Factors
Correlational analysis of the risk factors for DVT,

including age, obesity, malignancy, varicose veins, thrombo-
philia, surgery preceding the onset of I-FDVT, contraceptive
pills or hormone replacement therapy, and history of conges-
tive cardiac failure, expressed as a cumulative number per
subject evaluated, failed to yield statistical significance in
relation to the CEAP class (r � 0.049), VCSS grade (r �
�0.029), ACD (r � �0.09), VFI (r � �0.034), RVF (r �
0.088), and OF (r � �0.16) (Spearman’s rank test).

Quality of Life (SF-36)
Quality of life in patients with prior I-FDVT was signif-

icantly impaired in 5 of the 8 parameters assessed using the
SF-36. Physical functioning (P � 0.02), physical role (P �
0.033), general health (P � 0.001), social function (P �
0.047), and mental health (P � 0.043) were all quantified as
worse than those of healthy subjects adjusted for age and sex.
Role emotional, vitality, and bodily pain were not significantly
affected (all, P � 0.085) in our sample volume (Fig. 6).

DISCUSSION
Over 3 decades since the entity of venous claudication

was first acknowledged, its prevalence and clinical signifi-
cance among patients with iliofemoral thrombosis remain
undetermined. Among 20 patients with I-FDVT treated with
conventional anticoagulation and followed-up for 5 years,
Akesson et al48 identified three patients with venous claudi-

FIGURE 5. Clinical stratification of 41 limbs with prior I-FDVT

and 37 control limbs according to the CEAP36 and the VCSS
(venous clinical severity scoring)37 systems. Limbs with prior
I-FDVT were significantly worse than the control limbs in both
systems (both P � 0.0001).

FIGURE 4. A: Venous filling index [VFI] (mL/s) in 37 control
limbs and 41 limbs with prior I-FDVT (P � 0.001), on the left.
On the right, the limbs with prior I-FDVT are subdivided into
those with (�) and without (–) claudication, and those with
severe claudication compelling cessation of walking; differ-
ences among the three subgroups were not significant overall
(P � 0.22) [(–) vs. severe, P � 0.09; (�) vs. severe, P � 0.18].
Data are expressed as median and interquartile ranges. B:
Residual volume fraction [RVF] (%) in 37 control limbs and 41
limbs with prior I-FDVT (P � 0.006), on the left. On the right,
the limbs with prior I-FDVT are subdivided into those with (�)
and without (–) claudication, and those with severe claudica-
tion compelling cessation of walking; differences among the
three subgroups were significant overall (P � 0.05) [(–) vs.
severe, P � 0.03; (�) vs. severe, P � 0.03]. Data are expressed
as median and interquartile ranges.
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cation (15%). In the largest series on chronic venous obstruc-
tion consisting of 385 limbs, of which 137 (28%) were further
investigated, Raju and Fredericks28 found 44 (11.4%) with
severe hemodynamic compromise (Stages III-IV); however,
claudication rates were not provided. Venous claudication
was reported by Labropoulos et al12 to occur in 8% of
patients (n � 70) with chronic venous dysfunction due to past
DVT; claudication affected only those (n � 30) with prior
I-FDVT; however, the method of its elicitation was not clari-
fied. Recently, Neglen et al6 reported the presence of pain in
94% of the post-thrombotic limbs (n � 78) on which they
performed endovascular iliac vein reconstruction to relieve
outflow obstruction; in 27 of these limbs (35%), the pain was
assessed as �4 on a 0–10 analogue scale (maximum 10).

However, whether this was true venous claudication or con-
stant pain due to post-thrombotic complicated CVD was not
elucidated. Killewich et al26 identified only seven patients
with venous claudication in their extensive practice over a
3-year span, without disclosing information on its prevalence;
claudication was evaluated using a treadmill exercise chal-
lenge, which varied both in speed and inclination from
subject to subject. Isolated cases have been presented by
others.24,25,32,49

Venous claudication and its severity among patients
with a confirmed prior I-FDVT were evaluated in the current
study using a standardized treadmill exercise challenge, sim-
ilar to that used for the investigation of peripheral vascular
disease. Seventeen of these patients (43.6%, 17 of 39) were
found to suffer from venous claudication. Claudication set in
after a median distance of 130 m (range 105–268 m) on the
treadmill at a speed of 3.5 km/h with a moderate inclination
(10%). Of these patients, 9 (23%, 9 of 39) could complete a
10-minute walking challenge (600 m) without a noticeable
deterioration of their symptoms; a further 2 (5.1%, 2 of 39)
had to stop before the scheduled completion of the treadmill
challenge due to either physical exhaustion or worsening
shortness of breath, their claudication being of nonlimiting
severity; in 6 claudicants (15.4%, 6 of 39), symptoms would
gradually escalate forcing them to call for the termination of
the treadmill at a median distance of 241 m (range 137–298
m). The remainder of the investigated patients with prior
I-FDVT (n � 22 of 39) were either entirely free of venous
claudication during the treadmill challenge (36%, 14 of 39) or
had to quit the challenge earlier due to either physical
exhaustion or worsening breathlessness (20.5%, 8 of 39).

The (43.6%) incidence of venous claudication among
patients with prior I-FDVT in our study indicates that its
clinical significance has been unequivocally underestimated
and almost certainly undermanaged. The inevitable bias in-
troduced by the consideration of only those who had survived
the physical challenge of time, and the exclusion of the less
fit of patients who were unable to withstand the stress of
treadmill exercise, suggests that the incidence of claudication
may in effect be of even greater proportions than that yielded
in our study population. In addition, as both recanalization
and collateralization are promoted with time-distance from
the onset of I-FDVT,13,14,50 our findings emanating from a
median 5-year follow-up probably represent a better venous
outflow impairment than that of patients in closer time-
proximity to their thrombotic event.

Determination of venous outflow using occlusive-APG
showed that limbs with prior I-FDVT, despite the years
elapsed since its occurrence allowing for a natural flow
compensation, continued to show a significant impairment in
comparison with the control group, comprised of the “con-
tralateral” nonaffected limbs. Except for three subjects, ve-
nous claudication developed in limbs with substandard (12 of

FIGURE 6. Quality of life assessment of 39 patients with prior
I-FDVT according to the Short-Form 36 health survey question-
naire, in comparison with an equal number of healthy individ-
uals matched for age and sex. Patients with prior I-FDVT had a
significantly worse perception of their physical function (P �
0.02), physical role (P � 0.033), general health (P � 0.001)
[a], social function (P � 0.047), and mental health (P � 0.043)
[b]; there was no difference in the bodily pain (P � 0.57) [a],
vitality (P � 0.085), and role emotional (P � 0.4).
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17, 70.6%) or borderline (2 of 17, 11.6%) outflow capacity,
and the latter measured as OF (%) correlated significantly (P
� 0.018) with the initial claudication distances. Occlusive
APG was chosen for venous outflow quantification due to its
noninvasiveness, reproducibility, and validation in correla-
tion with direct venous pressure measurements and the arm-
foot vein pressure differential.21,51 There is no gold standard
currently to detect and determine the degree of outflow
obstruction.6 Even the invasive procedures, including arm/
foot pressure differential, reactive hyperaemia pressure in-
crease, and indirect resistance calculations, are insensitive
and do not define the level of obstruction.6,12,35 Our findings
on the impairment of venous outflow in limbs with prior
iliofemoral thrombosis confirm previous data by oth-
ers.4,12,21,26,35,40,48 Higher outflow or minimal impairment
has been reported by Tripolitis et al32 and Janssen et al,50

respectively.
The current study confirms previous reports demon-

strating an abnormally large amount of reflux in follow-up
assessment of limbs with prior I-FDVT;4,6,12,26,35,48 the me-
dian VFI in these limbs was 90% higher than the upper
normal limit. In the presence of outflow obstruction and
valvular incompetence, the abnormally elevated RVF in the
limbs with prior I-FDVT was not an unexpected finding,
reflecting the development of venous hypertension. The ele-
vation of RVF, which is well correlated with the ambulatory
venous pressure in chronic venous disease,21,46 is also in
agreement with previous reports4,6,12,24–26,28,35, although the
ambulatory venous pressure may well not increase as in limbs
with severe (grade IV) obstruction.28

In the long-term, venous hypertension has been re-
ported to cause morphologic damage to the skeletal muscle
manifested by atrophy, denervation, and myopathy52 and
mediated probably by an inflammatory response.53,54 A sig-
nificant impairment in the calf muscle pump among limbs
with prior I-FDVT

48 and complicated CVD (CEAP4–6)50 has
been previously reported; foot volumetry and a supine venous
pump function test were used, the latter being reported55 to
correlate well with direct venous pressure measurements. The
calf muscle pump function in our series was not found to be
significantly impaired overall (P � 0.13) in limbs with prior
I-FDVT, although the median EF, reflecting the ability of the
exercising muscle to eject the calf volume up in the thigh,
was attenuated by 12% in comparison with the control group.
However, in the presence of severe venous claudication
compelling cessation of walking, EF was attenuated by
�50% compared with the control limbs, or the remaining
limbs with prior I-FDVT (P � 0.014).

The hostile venous hemodynamic environment in limbs
afflicted by I-FDVT, generated mainly by a combination of
venous outflow obstruction, the large amount of venous
reflux, and small attenuation in calf muscle pump function,
was reflected in the considerable likelihood (34.2%, 14 of 41)

of skin changes or ulceration, which was over 6 times higher
(P � 0.01) than that (5.4%, 2 of 37) among the control group.
The clinical consequences of the venous hemodynamic de-
rangements associated with I-FDVT were demonstrable using
two clinical classification systems. In the CEAP system,36 the
limbs with prior I-FDVT were on average three clinical classes
worse (95% CI, 2–3 classes) than the control ones; the
relative distribution of limbs in the CEAP0–2 and CEAP3–6,
classes was 29.3% and 70.7% in the I-FDVT group, and 86.5%
and 13.5% in the control group, respectively (P � 0.001).
The clinical discrepancy between the two groups was also
confirmed using the VCSS system, introduced in 2000 to
complement the CEAP and to enable quantification and
grading of elements that could change in response to therapy
or disease.37 VCSS is quantified depending on the presence or
absence of pain; varicose veins; venous edema; skin pigmen-
tation, inflammation, or induration; the use of compression
therapy; and the number, duration and size of active ulcers;
all stratified on four different levels (0–3; maximum 30).
Limbs with prior I-FDVT had a median VCSS score of 6
points (range 1–16), significantly worse than the control ones,
most of which scored nil. The significant correlation noted
between the grades of the two systems (r � 0.84, P � 0.001)
is in support of their complementary application.37

Analysis of the risk factors for DVT, present among the
subjects with prior I-FDVT at the time they sustained throm-
bosis, and expressed as a cumulative number, failed to iden-
tify a significant correlation with the clinical status of CVD
according to CEAP, the clinical severity in the VCSS system,
walking ability (ACD), and global venous hemodynamics
(VFI, RVF, OF). A higher propensity to developing DVT,
attached to these factors, probably constitutes only a part of
the different variables determining the extent and sites of
thrombosis or the severity of outflow obstruction and valvular
incompetence, which define the hemodynamic impairment
leading to CVD.

The presence of venous claudication and the clinical
severity of CVD in the affected limbs were evidently re-
flected in the quality of life of these patients. Prior I-FDVT

resulted in a significant impairment of 5 of the 8 parameters
assessed using the short form health survey questionnaire
(SF-36).41–43 In comparison with the norms of healthy sub-
jects, adjusted for age and sex, patients with prior I-FDVT

believed that their physical functioning and role were com-
promised, perceived their general health as being substan-
dard, and felt that both their social function and mental health
were worse than previously. In all these respects, the perfor-
mance of patients with prior I-FDVT parallels that of arterio-
paths suffering from intermittent claudication.56,57 The ques-
tionnaire was completed by the entire group; yet more than
half did not complain of claudication, leading to the assump-
tion that those with venous claudication may have a quality of
life impairment exceeding that of arterial claudicants, prob-
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ably due to the cumulative effects of outflow impairment and
venous insufficiency in post-thrombotic limbs.

CONCLUSION
The current study has shown that 43.6% (17 of 39; 95%

CI, 27–60%) of limbs with prior I-FDVT suffered from ve-
nous claudication, compelling early cessation of walking in
15.4% (6 of 39; 95% CI, 3.5–27%). Five years on average
after the acute event was sustained, limbs with prior I-FDVT

had overall impaired venous outflow, abnormally high
amount of venous reflux, and significantly increased residual
venous volumes reflecting the presence of venous hyperten-
sion. These hemodynamic changes were associated with an
overt clinical compromise resulting in a gross deterioration in
most quantifiable aspects of quality of life. Assessment of
patients with prior I-FDVT in conditions of standardized
exercise challenge enabled identification of the subgroup of
patients meriting further intervention.
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