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Introduction

In its promotion and scientific program, the French Soci-
ety for Vascular Medicine (SFMV) has addressed a consensus
statement regarding the ‘‘Unresolved questions on venous
thromboembolic disease’’.

Indeed, several international guidelines were already
proposed regarding management of venous thromboembolic
disease, but many questions remain without clear estab-
lished recommendations.

Methods

In this context, a task force, mandated by the French soci-
ety, has addressed issues regarding: Diagnosis of lower-limb
deep vein thrombosis recurrence; Therapeutic management

of superficial vein thrombosis; Therapeutic management of
distal vein thrombosis; Therapeutic management of post
thrombotic syndrome.

The purpose of the consensus process was to provide
expert guidance to answer to these specific cases that are
not currently entirely resolved.

Sources and searches

For each of the identified questions, a systematic review of
the available literature through Medline (1980—2017) and
the Cochrane Central Register of Controlled Trials analysis
was performed. References in included studies and previ-
ous systematic reviews were also reviewed for additional
potential studies.

Consensus process

A multidisciplinary expert consensus group from 19 parti-
cipants with expertise in the areas of vascular medicine,
haematology, internal medicine, methodology, identified
important clinical challenges for each issue. A steering com-
mittee of 5 to 6 participants was designed for each issue
and developed the initial statements, associated with sum-
maries of the evidence graded according to level of evidence
(Table 1).

Consensus statements were first submitted to the expert
consensus group, which, through a Delphi methodology,
provided a level of agreement and suggested statement revi-
sions.

For the Delphi method, experts had to answer, for each
statement, (1) totally agree, (2) agree, (3) without opinion,
(4) disagree, (5) totally disagree. Consensus was obtained
for more than 80% of answers for ‘‘Agree’’ (1 and 2), or
‘‘Disagree’’ (4 and 5).

Statements were progressively revised through separate
voting and finalized at a face-to-face expert’s consensus
meeting.

Thereafter, the text was submitted for a novel Delphi
vote to second multiregional French panel experts from the
Regional Association for Vascular Medicine (ARMV) for proof-
reading and final opinion.

Table 1 Levels of evidence.

|
la: systematic review of randomized
controlled trials
Ib: individual randomized controlled trials
with narrow confidence intervals

Ila: systematic reviews of cohort studies
IIb: individual cohort studies or low-quality
randomized controlled trials

I
Illa: systematic reviews of case-control
studies
Illb: individual case-control studies

v Case series

\Y Expert opinion or formal consensus

https://doi.org/10.1016/j.jdmv.2018.12.003
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In the absence of real evidence based data, we decided
not to grade these propositions, but the proposed answers
reflect the opinion of the SFMV experts.

Role of the funding sources

The conferences and meeting were funded by an unre-
stricted grant from Bayer France. The authors administered
all aspects of the meeting, and the funding source had no
role in drafting or approving the guideline statements.

We hope that these publications would be first helpful in
clinical practice, and then allow promoting specific clinical
trials to answer these unresolved questions (G. Pernod, for
the French Society for Vascular Medicine Working Group).

Diagnosis of lower-limb deep-vein thrombosis
recurrence

Background and rationale

The diagnosis of lower-limb DVT recurrence is highly impor-
tant, but is difficult and has not been well investigated. The
recommendations for clinical practice cited above are pro-
posed on the basis of a review of published data and a survey
of experts’ opinions based on the DELPHI method.

The clinical context

Only clinically suspected recurrence of lower-limb DVT is
addressed here. This is defined as the onset of clinical signs
and symptoms affecting the lower limbs in patients with a
history of venous thromboembolism (VTE), whether ipsilat-
eral or contralateral DVT, or pulmonary embolism (PE). The
previous episode of VTE must have been objectively con-
firmed even if the relevant documentation was not available
at the time of suspected recurrence. The patient should no
longer have been on anticoagulant treatment for at least the
past 48 hours (following the decision to temporarily or per-
manently discontinue this treatment). The clinical context
(presence or absence of a triggering factor) does not differ
from that of a first episode of VTE.

Other circumstances, such as a suspected first episode of
DVT of the lower limbs, suspected recurrence of PE, super-
ficial vein thrombosis, or upper-extremity DVT, or suspected
lower-limb DVT recurrence during anticoagulant treatment
will not be discussed here owing to the distinct prognostic
profiles of these conditions, and the different approaches
used for their diagnosis and therapeutic management.

Rationale

The diagnosis of lower-limb DVT recurrence is highly impor-
tant for several reasons. First, VTE recurrence is common,
with a high prevalence ranging from around 24% [1] to 45%
[2], and a reported 1-year, 5-year and 10-year cumulative
incidence after a 6-month anticoagulant treatment of 13%,
23% and 30% respectively [3]. Second, as VTE recurrence,
especially in the form of proximal DVT and/or PE, requires
long-term if not extended anticoagulant therapy [4] to pre-
vent thrombosis progression and embolization, and the risk
of bleeding increases with prolonged treatment, there is a
need for accurate diagnosis of recurrence. Unfortunately,

there is no reference standard for the diagnosis of DVT
recurrence, and objective and accurate diagnostic methods
are lacking, although a number of diagnostic methods are
available, including clinical probability assessment, D-dimer
assays, and vascular imaging methods based on ultrasound,
venography, computed tomography (CT) scans, magnetic
resonance direct thrombus imaging (MRDTI), and nuclear
medicine imaging methods such as positron emission tomog-
raphy (PET) scans. However, venography is non-diagnostic
in 33% of patients with clinically suspected DVT recurrence
[5,6]1). The major issue is that neither clinical symptoms
and signs, nor imaging tests allow accurate discrimination
between an old thrombus and a new one developed at the
same site, a frequent problem owing to the low normalisa-
tion rate after a first proximal DVT[6].

Primary objective

Our primary objective was to assess the validity and utility
of diagnostic tests and strategies for patients with clinically
suspected acute DVT recurrence based on a review of diag-
nostic accuracy and diagnostic management studies, and to
gather the opinions of experts in vascular medicine using the
DELPHI survey method [7,8] with regard to the assessment
of clinical probability and the respective roles of D-dimer
assay, ultrasound examination and other imaging methods.

Estimation of the clinical probability of DVT
recurrence

A review of published studies did not reveal any clinical
prediction rule specific to suspected lower-limb DVT
recurrence
The Wells clinical prediction rule (CPR) [9,10] is proposed for
suspected lower-limb DVT in general and has rarely been
validated in the specific context of suspected recurrence
of lower-limb DVT. It takes into account the history of DVT
or PE, but does not cover all the items potentially associ-
ated with the diagnosis of DVT recurrence. Use of the Wells
CPR in this context could therefore lead to more frequent
classification of patients in the high-risk category in view of
their history of DVT or PE. For this reason, its efficiency, i.e.
the proportion of patients attributed a low score, should be
lower for suspected recurrence of lower-limb DVT than for
clinical suspicion of a first DVT episode. The event rate in
this low-risk group is not well known. The only study that
has evaluated the Wells rule was based on a prospective
cohort of 105 patients. This sample size was too small for
any conclusion to be drawn from the findings: 61 patients
(58%) were classified as having a low clinical probability of
DVT recurrence, yet the event rate in this low-risk group
was 21% (13/61), corresponding to a high failure rate [2].

The AMUSE (Amsterdam Maastricht Utrecht Study on
thromboEmbolism) score [11] was constructed and validated
for suspected lower-limb DVT in the setting of general
medicine. It does not take into account the history of VTE
recurrence but includes a rapid and qualitative D-dimer
assay. It has never been validated for suspected recurrence
of lower-limb DVT.

In a meta-analysis of individual patient data from 13
studies (n=10,002 patients), the accuracy of the Wells
rule for excluding DVT was assessed in different subgroups

https://doi.org/10.1016/j.jdmv.2018.12.003
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of patients[12], including a subgroup with suspected DVT
recurrence (n=941 with 220 confirmed cases). In these
patients, the original Wells rule needed to be updated by
adding one extra point to the score to enable the safe exclu-
sion of DVT. Using the updated model (and defining low risk
as a score of <1), in conjunction with a negative D-dimer
test result, led to a failure rate of 1.0% (95% confidence
interval 0.6% to 1.6%) instead of 2.5% (95% confidence inter-
val 1.2% to 5.4%) with the original model.

Estimation of clinical probability in the context of
suspected recurrence of lower-limb DVT
The panel considered that clinical judgement is at least as
good as the Wells rule and that it is useful in clinical practice
with regard to suspected recurrence of lower-limb DVT for
estimating the clinical probability of this event. The panel
believed that some clinical criteria, for the most part not
included in CPRs, are highly suggestive of DVT recurrence
and need be accounted for. Concerning the previous episode
of DVT, prior unprovoked VTE or provoked VTE associated
with a permanent risk factor, proximally located lower-limb
DVT, anticoagulant treatment for less than 3 months, and
poor-quality treatment were considered to be strong cri-
teria for suspecting the recurrence of lower-limb DVT. An
interval of less than 1 month or even 3 months between
the previous DVT episode and the suspicion of recurrence
was also thought to be strongly suggestive of the diagno-
sis of DVT recurrence. With regard to the current episode
of suspected DVT recurrence, the presence of new clinical
symptoms and signs, a unilateral increase in volume of the
affected lower limb, paralysis (or paresis) or recent immo-
bilisation, recent major surgery, active cancer, and finally,
absence of any alternative diagnosis more likely than that of
DVT recurrence are strong criteria for the diagnosis of DVT
recurrence. Other characteristics, like age and gender, that
are prognostic indicators of recurrence may also be useful
indicators for the diagnosis of recurrence.

In clinical practice, the Wells rule may be useful in emer-
gency departments for physicians who have little experience
in the diagnostic management of DVT.

Guidance statements

We suggest that the clinical probability of DVT recur-
rence should be defined as high if any of the following
criteria is met:

e Previous provoked DVT associated with a permanent

risk factor;

Previous unprovoked DVT;

Previous proximal DVT;

Previous bilateral DVT;

Initial anticoagulant treatment lasting less than 3

months;

e Poor-quality treatment at the time of the first DVT
episode;

o Interval between the end of treatment for the previ-
ous DVT and suspected recurrence less than 1 month;

e Interval between the end of treatment for the pre-
vious DVT and suspected recurrence less than 3
months;

e Recent clinical signs (at the time of suspected recur-

rence);

Unilateral increase in leg volume;

Paralysis or paresis of the leg;

Recent immobilisation (for at least 3 days);

Recent major surgery (within less than 4 weeks);

Active cancer (ongoing treatment for cancer, interval

of less than 6 months between the discontinuation of

cancer treatment and the onset of symptoms, pallia-

tive care);

e Absence of any alternative diagnosis more likely than
that of DVT recurrence.

We suggest that:

e The physician’s clinical judgement is useful for the
diagnosis of DVT recurrence

e The physician’s clinical judgement is as least as good
as the Wells CPR for the diagnosis of DVT recurrence.

D-dimer assay

Review of published studies

As mentioned above, according to an individual patient data
meta-analysis [12], an updated Wells rule better classifies
patients as at low risk than the original model. When com-
bined with a negative D-dimer test results, it enables safe
exclusion of the diagnosis of DVT recurrence.

Our review identified five other publications investigating
the value of D-dimer assays either alone or integrated within
a diagnostic work-up for VTE recurrence [13—15].

The results of a multicentre study first reported as an
abstract [16] and later cited in an article [17] indicate that
highly sensitive D-dimer assays are useful for ruling out the
diagnosis of recurrent lower-limb DVT. The utility of a neg-
ative D-dimer assay (STA-Liatest D-di®; Diagnostica Stago,
Asniéres-sur-Seine, France, and Parsippany, New Jersey) for
ruling out the diagnosis of DVT recurrence was assessed in
a diagnostic management study in a prospective cohort of
300 consecutive patients [18]. In patients with negative D-
dimer results, anticoagulant therapy was withheld, and no
further diagnostic tests for DVT were performed as part of
the initial evaluation. Patients with positive D-dimer results
underwent compression ultrasound. Among the 134 patients
(44.6%) with a negative D-dimer assay, the rate of confirmed
thromboembolic events was 0.75% (95% Cl: 0.02—4.09%) and
the rate of ‘‘confirmed’’ or ‘‘suspected but unconfirmed’’
thromboembolic events was 6.0% (95% Cl: 2.6—11.4%). The
number of inconclusive test results was too high for the
results of this study to be considered as valid. The utility
of a negative D-dimer assay for ruling out the diagnosis of
PE recurrence was investigated in a retrospective study in
patients with a clinical suspicion of a new episode of PE [1].
The D-dimer assay was negative in 15.9% (49/308 patients),
a two-fold lower rate than that observed in patients with
no history of VTE. The rate of thromboembolic events at 3
months was 0% (95% Cl: 0.0—7.9%).

https://doi.org/10.1016/j.jdmv.2018.12.003
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Two studies integrated a D-dimer assay into a diagnos-
tic management strategy. The first of these [2] evaluated a
diagnostic strategy combining clinical probability estimated
on the basis of the Wells CPR (modified rule), and the results
of D-dimer assay, in comparison to a diagnostic strategy
based on ultrasound examination (specifically, an increase
of >4mm in vein diameter after compression, or involve-
ment of a new vein segment) and to clinical outcome at
3 months. In this prospective cohort of 105 patients, the
prevalence of recurrence was 44.8% (47/105). The clinical
probability was defined as low in 58% of patients (61/105)
and the D-dimer test was negative in 17% (18/105), 15%
(16/105) of patients meeting both these criteria. The pre-
dictive value of a negative D-dimer test alone was 94.4%
(95% Cl: 74.2—99.0%), that of a negative D-dimer test associ-
ated with a non-high clinical probability being 100% (95% Cl:
79.6—100%). The second study [19], conducted in a prospec-
tive cohort of 146 patients, investigated the utility of a
negative D-dimer assay in addition to a negative ultrasound
examination to rule out the diagnosis of DVT recurrence. Cri-
teria for DVT were either thrombosis progression or a>4mm
increase in vein diameter under compression at the level of
the popliteal vein or femoral vein between two examina-
tions. The incidence of recurrent VTE at 3 months in patients
with negative results in both the ultrasound examination
and the D-dimer assay and consequently not treated (n=75
patients) was 0% (95% Cl: 0—4.8%).

Overall, the use of a D-dimer assay alone has not been
extensively validated or proved to be sufficiently accurate
in the diagnosis of recurrent lower-limb DVT, and the studies
evaluating strategies incorporating a D-dimer test following
clinical probability assessment or ultrasound examination
were underpowered or lacked external validation.

Guidance statements
We suggest that:

e Exclusion of the diagnosis of DVT recurrence should
not be based on negative results of the D-dimer assay
alone.

e The results of the D-dimer assay should be assessed
in conjunction with the clinical probability of recur-
rence estimated according to the Wells rule or the
physician’s clinical judgement, preferably before
performing a diagnostic ultrasound examination.

e If the ultrasound examination is performed first and
its results are inconclusive, or not in accordance with
the estimated clinical probability, we suggest that a
D-dimer assay should be performed.

Ultrasound examination

Review of published studies

As compression ultrasound (CUS) findings may be equiv-
ocal due to a post thrombotic sequelae, a diagnhostic
approach proposed for CUS is to compare the results of
the examination performed at the time of suspected DVT
recurrence with those of the baseline CUS performed on

discontinuation of anticoagulant treatment [19—21]. The
diagnosis of DVT recurrence is then based on the presence
of a new non-compressible vein segment or on an increase in
vein diameter after full compression at the level of the com-
mon femoral vein or the popliteal vein in the cross-sectional
plane. A>2 or>4mm increase in vein diameter has been
suggested as a positive diagnostic criterion [20—23].

This criterion was first assessed in a diagnostic accu-
racy study [20] that compared ultrasound with venography
in 29 patients. The criterion for proximal DVT recurrence
was either non-compressibility of a previously normal or nor-
malised vein segment or a >2 mm increase in vein diameter
after compression. Recurrence was identified by venography
in a total of 11 patients (38%); 10 presenting proximal DVT
and one presenting isolated distal DVT. The sensitivity of
ultrasound for detecting all DVTs was 91% (95% Cl: 59—100%)
(one false negative corresponding to a distal DVT associ-
ated with an unchanged vein diameter) and a specificity of
100% (95% Cl: 81—100%). The Kappa coefficient of agreement
between two operators for 100 examinations was 0.95 (95%
Cl: 0.88—1.00).

The utility of ultrasound using these criteria was assessed
in a diagnostic management study [24] that compared
negative ultrasound findings (at baseline and on repeat
ultrasounds at D2 + 1 and D7 & 1) to clinical outcome over a
6-month follow-up. Patients with negative ultrasound results
received no anticoagulant treatment during this period. A
total of 205 patients were included of whom 153 patients
had a negative ultrasound at baseline and 150 at the repeat
ultrasounds as well. Recurrence was observed in 2/150
patients. The diagnostic failure rate was 1.3% (95% Cl:
0.02—4.7%). If only the initial negative results (at baseline)
had been taken into account, the diagnostic failure rate
would have been 5/153, i.e. 3.3% (95% Cl: 1.1—7.5%).

The safety of a diagnostic strategy based on a comparison
of imaging tests at the time of suspected recurrence of PE
or lower-limb DVT with those performed previously (on dis-
continuation of anticoagulant treatment) was demonstrated
in the REVERSE study in a cohort of patients having com-
pleted 5—7 months of anticoagulant treatment after a first
unprovoked VTE [25]. This strategy effectively ruled out VTE
recurrence in 19% of cases (76/398) with a diagnostic failure
rate of 2.8% (95% Cl: 1.4—5.5) based on clinical outcome at
the end of 3 months without treatment.

We did not find any other external validation study
reporting on these ultrasound criteria for the diagnosis of
DVT recurrence, but we found inconsistency with respect
to inter-observer variation in vein diameter measurement
(and implicitly the increase in vein diameter between two
successive ultrasound examinations) [26—30]. An alternative
criterion, namely a thrombus length of > 9 cm has been pro-
posed [31], but has not been validated in a cohort of patients
with suspected recurrence of lower-limb DVT.

Comparing CUS results with baseline imaging helps to
better classify patients with regard to DVT recurrence,
enhances inter-observer agreement [29] and can safely
rule out VTE recurrence, as shown in a validation study
[25] (Table 2 for DVT). However, this strategy has many
major limitations in clinical practice, the most important
of these being poor or moderate inter-observer agree-
ment [26] (Table 3), non-availability of previous CUS
reports and measurements [27], and a high percentage

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 2 Diagnostic management studies (only studies published as articles are included in this analysis).

Author Number of patients Cut-off for Strategy tested  Patients with Symptomatic
(year) Duration of follow-up  positive test for safety negative strategy recurrent VTE
Prevalence result n (%) % (95% Cl)
Rathbun SW et al. [18] 300 patients STA-Liatest D- D- 134 (44.6) 0.75
(2004) 3 months di>0.47 pg/mL  dimer negative (0.02—4.09)
18%:2 6.0 (2.6—11.4)°
Prandoni P et al. [21] 205 patients CUS: >2mm CUS at 153 (74.6) at 3.27
(2002) 6 months increase in vein  presentation D2 +1 (1.07—7.46)
26.8% diameter, new negative 150 (73.2) at 1.3 (0.02—4.7)
non- Repeated CUS D7 +1
compressible at D2 +1 and
vein D7 + 1 negative
Aguilar C et al. [2] 105 patients CPR (modified D-dimer 18 (17.1) 5.55 (1.0—25.8)
(2007)c 3 months Wells) negative 16 (15.2) 0 (0—20.4)
44.8% STA-Liatest D- CPR unlikely
di>0.4 png/mL and D-dimer
negative
Prandoni P et al. [19] 146 patients 3 months  CUS: >4mm CUS and 75 (51.4) 0 (0—4.8)
(2007)¢ 26—30% increase in vein  D-dimer both
diameter, new negative
non-
compressible
vein D-di:
Biopool
Autodimer
Le Gal G et al. [25] 130 patients CUS: >4mm CUS negative 100 (76.9) 2 (0.2—7.04)

(2009)¢ 3 months increase in vein
23.1% diameter, new
non-
compressible
vein

CUS: Compression ultrasound performed on the common femoral and popliteal veins. CPR: Clinical prediction rule (Wells rule).

a Of the 300 study patients, 134 (45%) had negative D-dimer results (negative cohort), and 166 had positive D-dimer results. Among
the 166 patients with a positive D-dimer assay, CUS documented new DVT in 54 patients (all had new non-compressible vein segments);
ultrasound results were normal in 79 patients and inconclusive in 33 patients.

b Worst case-scenario taking into account six additional patients in whom venous thromboembolism during follow-up could not be
definitively excluded (five patients with recurrent leg symptoms and one patient who died).

€ CUS: > 4mm increase in vein diameter, new non-compressible vein segment. CUS was performed if the CPR indicated that recurrence
was unlikely and D-dimer assay was positive or if the CPR indicated that recurrence was likely. It was repeated at 1 week if the CPR
indicated that recurrence was likely and the D-dimer assay was positive.

d CUS was performed first, then a D-dimer test if the CUS was negative. CUS was repeated at 1 week, or venography was performed,
if the D-dimer test was positive. The cut-off for the D-dimer test was not reported.

€ Only patients with a suspicion of ipsilateral DVT recurrence were included in this analysis. Data were extracted from those obtained
for the entire cohort, which included other patients either with a suspicion of DVT in the other leg or at other sites, or with a suspicion
of PE with or without DVT. In this strategy, recurrence was ruled out if the increase in vein diameter was <1 mm. The ultrasound
examination was repeated 1 week later, or venography was performed, if the increase in diameter was between 1.1 and 3.9 mm.

of non-diagnostic CUS results in up to 20—32% of the
patients [18,27]. This may lead to misdiagnoses with erro-
neous clinical decisions and consequent VTE complications
in untreated patients (false negative results), or poten-
tial bleeding complications in those who are treated
(over-diagnosis leading to false positive results and over-
treatment). The other limitations are the potential for
recurrence at a site other than that previously investi-
gated, lack of power in diagnostic accuracy and diagnostic
management studies [19—21], and the scarcity of exter-
nal validation studies [25]. Due to these limitations, the

diagnosis of ipsilateral DVT recurrence by CUS is mainly
based on the criterion of a new non-compressible vein seg-
ment according to guidelines [22,32] and a recent review
[23].

In clinical practice, the criterion of increase in vein diam-
eter is rarely used. When it is employed, the threshold value
of a 4mm increase in vein diameter is generally adopted.
In any case, the ultrasound examination is not necessarily
repeated within the first 7 to 10 days if it is negative, or if it
is positive, but only when the initial ultrasound results are
inconclusive.

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 3 Vein diameter measurement after full compression.

Author No. of patients Criteria r2 coefficient Mean difference Kappa
(year) between paired coefficient
measurements (95 (95% ClI)
percentile)
Prandoni P et al. NR NR NR NR 0.95
[20] (1993) (100 (0.88—1.00)
assessments)
Linkins LA et al. 60 patients Non- NA NA 0.83
[26] compressibility 17% 2.2mm (8.0 mm) (0.69—0.97)
(2006) Vein diameter NR
measurement
Hamadah A et al. 121 patients Presence of NA NA Entire study
[29] (2011) baseline population:
imaging 0.78
(0.63—0.93)
Subgroup
classifiable:
0.93 (0.83—1)
Hassen S et al. 43 patients Vein diameter r2=90.9% for 0.73mm (2.5mm) at NR
[28] Vein segments measurement all vein the proximal veins NR
(2011)® with acute DVT: segments 1.01mm (2.7 mm) at
47 proximal, 36 r2=71.8% for the distal veins
distal distal vein
segments
Tan M et al. [30] 49 patients Vein diame- NA NA 0.92 (0.8—1)
(2012) ter>2mm r2=0.648 (2 mm) NR
Vein diameter
measurement

NR: not reported. NA: not applicable.

@ In the study of Hamadah et al., [20], the objective was to assess inter-observer agreement in groups with and without baseline
imaging. The Kappa coefficient corresponds to the inter-observer agreement with regard to 1) whether or not patients were classifiable
for VTE recurrence, and 2) how they were classified (diagnostic classification). Only the results for the group with baseline imaging

results available are presented in this table.

b All studies concerned exclusively proximal DVT except that of Hassen et al. [28] which also included patients with distal DVT and
was the only study to be performed in acute DVT patients. As vein diameter is enlarged in the acute DVT phase, this may explain why
the inter-observer agreement (lower variability in measurements) was higher in this study than in the other studies.

What is the role of ultrasound examination in the
diagnosis of lower-limb DVT recurrence?

Two scenarios should be considered when performing the
ultrasound examination, depending on whether or not the
results of a previous examination are available.

If such results are available (in the form of a report, or
measurements of femoral and popliteal vein diameters after
compression), a comparison of thrombus location and assess-
ment of the change in vein diameter (as recommended in the
American College of Chest Physicians Evidence-Based Clin-
ical Practice Guidelines [32] and in the guidance from the
SSC of the ISTH) [22] may allow a diagnostic decision. The
evaluation will favour recurrence if involvement of a dif-
ferent segment of the vein or downstream extension of the
thrombus is detected in the same leg, if the other leg is
affected, or if an increase of >4 mm in vein diameter at the
same site between two successive ultrasound examinations
is observed. The diagnosis may be considered as uncertain
if the increase in vein diameter is between 2 and 4 mm. It is
ruled out if the increase is <2 mm.

If no records of a previous ultrasound examination are
available, the diagnosis should be based on the assessment
of venous obstruction, thrombus appearance and vein diam-
eter on B mode, and the presence or absence of blood flow
and its direction on colour Doppler ultrasound (CDUS). In any
case, whether or not prior documentation is available for
comparison, the criteria for DVT recurrence are identical to
those used for the diagnosis of a first DVT episode, namely
complete vein obstruction (i.e. an occlusive thrombus on
B-mode and no colour Doppler flow within the occluded
vein segment) accompanied by vein dilation, or a partial
vein obstruction with the characteristics of a new thrombus
(hypoechoic, non-adherent or mobile, with a regular sur-
face) and an antegrade colour Doppler flow that may outline
the thrombus (with no reflux). DVT recurrence can be ruled
out on the basis of either:

e a normal compression ultrasound (no intraluminal mate-
rial and a fully compressible vein);

e a chronic aspect identified by a small vein diameter and
a thickened vein wall, or;

https://doi.org/10.1016/j.jdmv.2018.12.003
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e a chronic aspect with a partial vein obstruction with the
characteristics of an old thrombus (hyperechoic, adher-
ent, irregular surface) and venous reflux (i.e. a retrograde
flow on colour Doppler).

Whatever the method used, if the ultrasound is equivocal
(non-diagnostic), i.e. there are limitations to performing the
examination or to interpreting the results, the ultrasound
should be repeated at D2 +1 and/or at D7 +2 while with-
holding anticoagulant treatment, but monitoring the patient
more closely in order to detect any significant change in vein
diameter or any thrombus progression.

We recommend adoption of the following ultrasound
criteria:

e for confirmation of the diagnosis of DVT recurrence
by ultrasound, to rely on the criterion of a new non-
compressible vein segment, and to set the cut-off for
increase in diameter of the common femoral vein or
the popliteal vein under compression in the trans-
verse plane between two successive examinations
at>4mm, this cut-off being clinically more relevant
than an increase of >2 mm;

o for exclusion of the diagnosis of DVT recurrence, to
set the cut-off for vein diameter increase between
two examinations at <2 mm;

e for a non-diagnostic (equivocal) ultrasound, an
increase in vein diameter between two examina-
tions > 2 mm and <4 mm.

We also suggest that:

e the criterion of vein diameter increase should be
preferred whenever available because it is the most
robustly validated criterion; failing that, morpholog-
ical and haemodynamic analysis by colour Doppler
ultrasound (venous obstruction, thrombus appear-
ance, vein diameter, blood flow) may be used;

e irrespective of the ultrasound criterion adopted, if
the examination is either clearly negative or clearly
positive, a repeat examination is not warranted;

e in contrast, if the ultrasound examination is incon-
clusive and the D-dimer test, if performed, is positive
(so the diagnosis of DVT recurrence remains uncer-
tain), the ultrasound should be repeated at D2 +1
and/or at D7 +£2 to check for an increase in vein
diameter or for thrombus progression. No antico-
agulant treatment should be initiated pending the
results of these additional investigations.

Other investigations

Review of published studies

Among the various techniques available (molecular imag-
ing [33], "®F-FDG PET [34] and magnetic resonance imaging
(MRI) [35—37], the most attractive is magnetic resonance
direct thrombus imaging (MRDTI). MRDTI is non-invasive,

takes only a few minutes to be performed, is highly accu-
rate in comparison to venography for the diagnosis of a first
DVT, and is highly reproducible [35]. Its accuracy is slightly
lower for DVT located below the knee. In a follow-up study
including 39 patients with diagnosed DVT, MRDTI results
normalised over a period of 6 months in all of them [36].
MRDTI was compared to a ‘‘standard approach’’ in a study
comprising two groups of patients with a history of throm-
bosis: one group presenting symptomatic DVT extending to
an initially non-thrombosed vein segment in the same leg
on ultrasound examination (N =39), the second group being
asymptomatic but having previously experienced venous
thrombosis (>6 months earlier) with unchanged findings
on ultrasound examination and a negative D-dimer assay
(N=42). The sensitivity of MRDTI was 95% (95% Cl: 83—99%),
and the specificity was 100% (95% Cl: 92—100%). The Kappa
coefficient of agreement between observers was 0.98 (95%
Cl: 0.93—1).

No validation study of MRDTI has been performed in
patients with a suspected recurrence of lower-limb DVT.

What is the role of vascular imaging techniques?

The other imaging methods have not been validated and at
present do not have a well-defined role. MRI and positron
emission tomography (PET) are not always readily acces-
sible and are also costly. A venous CT scan (angioscan or
phleboscan) may be performed in the event of difficulty in
identifying an iliac or caval thrombosis, or in determining its
extent.

Summary of published articles and suggested
diagnostic work-up for a clinical suspicion of
lower-limb DVT recurrence

Summary of published articles

Published articles reporting diagnostic management strate-
gies and those reporting inter-observer variability in vein
diameter measurement by ultrasound are summarised in
Tables 2 and 3.

Which diagnostic approach should be used?

We suggest several diagnostic approaches depending on the
availability of test results and the level of expertise of the
physician in charge of the patient.

The ideal situation corresponds to availability of an esti-
mation of clinical probability (according to the Wells score
or the physician’s clinical judgement) and the results of D-
dimer assay before performing an ultrasound examination.
The diagnostic strategy to adopt will then be identical to
that proposed with regard to the suspicion of a first DVT
(Fig. 1).

In the other situations, when the ultrasound examination
is the first step in the diagnostic work-up, two alternative
strategies are proposed, as illustrated in Figs. 2 and 3.

For the management strategy following the ultrasound,
see Fig. 2.

Change on the repeat ultrasound is defined as a>4mm
increase in measured vein diameter or a thrombus progres-
sion to a new vein segment.

Flow chart following (repeat) ultrasound at D2 +1 and
D7 +£2 as in Fig. 2.

https://doi.org/10.1016/j.jdmv.2018.12.003
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Clinical probability
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D-dimer
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No
anticoagulant

Positive

Ultrasound

Figure 1 Ideal diagnostic approach.

Therapeutic management of distal deep-vein
thrombosis: proposals of treatment strategy
according to clinical context

The challenge

Isolated distal deep-vein thrombosis (DVT) of the lower
limbs constitute DVT located below the popliteal vein, not
associated with PE [38]. From a strictly anatomical stand-
point, distal deep veins comprise the leg veins (anterior
and posterior tibial veins, fibular veins), the calf muscle
veins (soleal and gastrocnemius veins) and the tibiofibular
trunk [39]. When searched for, these DVT represent more
than half of all lower-limb DVT [40]. Yet in contrast to the
therapeutic management of proximal DVT and PE, on which
there is general consensus, the management of distal DVT
varies widely from one country to another and from one
physician to another, owing to the paucity of clinical data.
[4,41—43]. The objective of this section is first to review
the current state of knowledge and then, on this basis, to
propose recommendations for the therapeutic management
of distal DVT according to their clinical context, anatomical
characteristics and circumstances carrying a particular risk.
Particular attention will be devoted to the role of antico-
agulant treatments in this particular clinical expression of
VTE.

Role of anticoagulants in isolated distal DVT

The value of anticoagulant treatment at curative dose for
at least 3 months in the case of proximal DVT or PE is

Ultrasound

No recurrence

Equivocal Recurrence

v Y Y

No Ultrasound
anticoagulant D21 D72

No change

Anticoagulant

Change

Y Y

No Anticoagulant
anticoagulant

Figure 2
ultrasound.

Practical diagnostic approach based on the repeat

Ultrasound

No recurrence

Equivocal Recurrence

v Y Y

No D-dimer
anticoagulant

Anticoagulant

Negative

Y Y

FUf No
anticoagulant

Positive

Ultrasound
D2+1 D742

Figure 3  Practical diagnostic approach based on ultrasound
and D-dimer assay with repeat ultrasound.

indisputable and is supported by high-grade recommen-
dations [4,41,44]. Although no placebo-controlled studies
have been conducted in patients with proximal DVT or PE
confirmed by objective examination (Doppler venous ultra-
sound/venography of the lower limbs, CT angiography or
pulmonary ventilation/perfusion scintigraphy), the absence
of anticoagulant treatment seems to be associated with an
increased risk of fatal PE. Historical series pre-dating the use
of anticoagulants recorded a mortality rate from respiratory
distress close to 20% in hospitalised patients presenting signs

https://doi.org/10.1016/j.jdmv.2018.12.003

Please cite this article in press as: Quéré I, et al. Unresolved questions on venous thromboembolic disease. Consen-
sus statement of the French Society for Vascular Medicine (SFMV). JMV—Journal de Médecine Vasculaire (2018),



https://doi.org/10.1016/j.jdmv.2018.12.003

+Model

JDMV-639; No. of Pages 43

10

I. Quéré et al.

of DVT, supposedly proximal, and in the trial reported by
Barritt and Jordan, 26% (5/19) of patients presenting clinical
symptoms of PE included and not receiving heparin (placebo
arm) died [45,46]. These high mortality rates were practi-
cally abolished by anticoagulation, or in the groups receiving
anticoagulant treatment, in accordance with more recent
data.

At present, the value of anticoagulant treatment at cura-
tive dose for 3 months in patients with isolated distal DVT
of the lower limbs is based on the results of a single-centre,
open-label, investigational trial including 51 patients [47]. In
this trial, a 3-month conventional anticoagulant treatment
(unfractionated heparin [UFH], with a subsequent switch
to an anti-vitamin K [AVK]), associated with the wearing
of elastic compression stockings, eliminated the risk of a
thromboembolic event at 3 months, in contrast to treatment
comprising 5 days of UFH and elastic compression stock-
ings (0% vs. 29%, p < 0.05). The double-blind CACTUS trial
randomised 259 patients presenting an isolated distal DVT
with a low risk of recurrence (ambulatory patients mani-
festing a first distal DVT in the absence of cancer) to either
nadroparin 171 1U/kg or a placebo for 6 weeks. The rates of
thrombus extension or PE were 3% and 5%, respectively. The
rate of major and clinically relevant bleeding was 4% in the
nadroparin group [48].

Sub-group analyses of two large, multicentre investiga-
tional trials showed that in patients presenting a first distal
DVT in the absence of cancer, a 6-week anticoagulant treat-
ment at curative dose was not significantly less effective
than longer treatments in preventing VTE recurrence, while
reducing the risk of bleeding complications [49,50].

More recently, the multicentre TICT (Treatment of
Isolated Calf Thrombosis) trial, including 171 patients pre-
senting a first ipsilateral distal DVT, revealed that only
patients who presented an unprovoked DVT, or a DVT
associated with cancer or another persistent risk factor
experienced VTE recurrence at 3 months after a 1-week
treatment with low-molecular-weight heparin (LMWH) at
curative dose followed by a further 3-week treatment with
LMWH at half-dose [51]. Finally, an open-label investiga-
tional trial in patients with isolated distal DVT involving
a calf muscle vein did not show any benefit of a 10-day
treatment with LMWH at curative dose associated with the
wearing of elastic compression stockings, in terms of the
incidence of thromboembolic events at 3 months, compared
to a treatment comprising the use of elastic compression
stockings alone (rate of proximal thrombus extension 3.7%
in both groups, never beyond the popliteal vein) [52].

On the basis of published data, a distal DVT profile carry-
ing a high risk of extension can be identified, for which use
of an anticoagulant treatment appears to be warranted:

e history of VTE: study reported by Lagerstedt and TICT

[47,51];

e presence of cancer: TICT trial and also the study reported

by Bernardi (see below) [51,53,54];

e presence of a persistent risk factor: TICT trial [51];

¢ involvement of the tibiofibular trunk: such thrombosis are
often regarded as proximal DVT, and are treated in the
same way as these, in view of the anatomical continuity
of the tibiofibular trunk with the popliteal vein, which in
all probability results in an equivalent thromboembolic
risk.

Other than in these clinical circumstances, the use of
an anticoagulant treatment and the intensity of such treat-
ment are much more controversial, especially given the very
low risk of serious thromboembolic events in the absence of
treatment: in published series, less than 1% of patients pre-
senting a distal DVT receiving no treatment but monitored,
notably by Doppler ultrasound, experienced symptomatic PE
within 3 months [55]. Finally, it is worth pointing out that
while distal DVT carry a lower risk of thromboembolic events
than proximal DVT, the risk of bleeding under anticoagu-
lant treatment is lower in patients with distal DVT owing
to their more favourable comorbidity profile [56,57]. This
hampers comparison of the benefit/risk profile of anticoag-
ulant treatment in patients with distal DVT vs. those with
proximal DVT. Published data derived from investigational
clinical trials and patient care studies do not provide a basis
for defining a therapeutic strategy with a high level of scien-
tific evidence. Therapeutic strategy according to the clinical
context of DVT onset.

Unprovoked distal DVT

Published data suggest that the overall rate of proximal
extension of distal DVT is less than 10% with a PE rate of < 1%
[55]. In contrast, the results of epidemiological studies and
subgroup analyses of investigational clinical trials seem to
indicate that long-term rates of proximal extension and
recurrence of distal DVT are substantially higher when these
DVT are unprovoked [51,58]. In our opinion, these findings
justify implementing an anticoagulant treatment in patients
presenting an unprovoked distal DVT.

Published data also suggest that the rate of recurrence of
distal DVT following discontinuation of anticoagulant treat-
ment is only half that of proximal DVT, even when the initial
DVT was unprovoked [58—60]. Furthermore, in the OPTIMEV
study, comparison of patients presenting a first distal DVT
(n=490) with those presenting a proximal DVT (n=259),
in the absence of cancer, showed that the overall rate of
PE following treatment discontinuation (up to 3 years) was
identical and low (0.9% vs. 1.0%, HR=1.1 [0.4—3.0]) in the
two groups. However, in the case of recurrence in the form of
DVT, distal DVT recurred predominantly in the form of distal
DVT (82%, n=18), whereas proximal DVT recurred predomi-
nantly in the form of proximal DVT (83%, n=19). In view of
the 3.8% annual rate of recurrence of unprovoked distal DVT
in OPTIMEV and the less serious nature of their recurrence
compared to proximal DVT, and assuming a threshold annual
incidence of recurrence of 3% for justifying the discontinu-
ation of anticoagulant treatment under optimal conditions
of safety in the case of proximal DVT [61,62], the benefit
of prolonged anticoagulant treatment for first unprovoked
distal DVT appears to be doubtful.

Concerning the optimal duration of the anticoagulant
treatment, the DOTAVK trial showed that in patients pre-
senting a first distal DVT in the absence of cancer, anticoagu-
lant treatment for 6 weeks rather than 12 weeks did not lead
to an increased risk of thromboembolism at 15 months (2.0%
vs. 3.4%, ns) and resulted in a trend to a lower risk of major
bleeding (1.0% vs. 3.4%, ns) [50]. In the DURAC study, which
included a patient population similar to that included in
DOTAVK, anticoagulant treatment for 6 weeks compared to 6
months was associated with a trend to a higher thromboem-
bolic risk at the end of a 2-year follow-up (11.4% vs. 5.8%, ns)
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in patients with a distal DVT [49]. In the study reported by
Ferrara, including 192 patients presenting a post-operative
distal DVT, superiority of a 3-month anticoagulant treatment
over a 6-week treatment was evident only in patients pre-
senting distal DVT involving two or more veins (and not in
those with single-vessel distal DVT) [63]. Finally, in the TICT
trial, a 4-week anticoagulant treatment (at curative dose for
1 week, then at half-dose for 3 weeks) was associated with a
thromboembolic risk exceeding 5% at 3 months [51]. In this
study, all recurrences were observed in patients presenting
either an unprovoked distal DVT or a distal DVT associated
with cancer or another persistent risk factor.

For patients presenting a first unprovoked distal
DVT:

e we suggest a 3-month anticoagulant treatment at a
curative dose;

o for patients at high risk of bleeding, we recommend
simple Doppler ultrasound monitoring;

o for patients at moderate risk of bleeding, we recom-
mend either ultrasound monitoring or anticoagulant
treatment for a reduced duration of 6 weeks;

e we recommend refraining from prolonged anticoag-
ulant treatment (for more than 3 months).

Recurrent distal DVT

Published data suggest that for patients presenting a first
unprovoked proximal DVT or PE and at low risk of bleeding,
the benefit of prolonged anticoagulant treatment outweighs
the increase in bleeding risk associated with this treatment
[4]. However, available data do not support such a therapeu-
tic strategy for patients presenting a first unprovoked distal
DVT (see above).

To the best of our knowledge, no data are available con-
cerning the risk of recurrence in patients experiencing a
second unprovoked distal DVT. By extrapolation of data on
proximal DVT or PE, it seems justifiable to suppose that the
risk of recurrence is greater after a second unprovoked dis-
tal DVT. Assuming a 50% increase in risk for each recurrence
of unprovoked DVT, and on the basis of a 5% risk of recur-
rence after a first unprovoked distal DVT, it appears that
the annual threshold risk of recurrence of 10% warranting
prolonged anticoagulant treatment would not be reached
before the third recurrence of unprovoked distal DVT [4].

e For patients experiencing a recurrence of unpro-
voked distal DVT, we suggest a 3-month anticoagu-
lant treatment at a curative dose.

e In the case of a first recurrence of unprovoked distal
DVT (corresponding to the second unprovoked distal
DVT) we suggest refraining from further prolonged
anticoagulant treatment at curative dose.

e From the third unprovoked distal DVT onwards, the
benefit of a prolonged anticoagulant treatment may
outweigh the associated risk and should be discussed
with the patient in the light of his or her intrinsic
bleeding risk and life choices.

Distal DVT and cancer

In patients experiencing proximal DVT or PE in the context
of cancer, the risk of recurrence after discontinuation of
anticoagulant treatment is at least 15% per year, justifying
continuation of this treatment for as long as the cancer is
active and the risk of bleeding remains acceptable [4].

In the case of distal DVT, the presence of cancer is a
major risk factor for extension and recurrence of throm-
boembolism, but precise data are scarce [51,53,64—66]. The
only data available are those obtained in the OPTIMEV trial
[57] and in an Italian multicentre trial [67]. In the latter
study, 308 patients presenting a distal DVT in the context
of cancer were followed up for 1 to 2 years. In all, 99% of
patients received anticoagulant treatment, the mean dura-
tion of treatment being 4.2 months. The rate of recurrence
in the form of proximal DVT or PE was 13.2 events per
100 patient-years (13.2% patient-years) following discontin-
uation of anticoagulant treatment. The principal predictive
factor for recurrence revealed by multivariate analysis was
a history of VTE (OR=2.10 [1.1—4.1]). In the OPTIMEYV trial,
in which the duration of follow-up was 3 years and only the
first episodes of distal DVT were taken into consideration,
the incidence of recurrence following the discontinuation
of anticoagulant treatment was 8.5% person-years, proxi-
mal events (proximal DVT or PE) accounting for 57% of these
recurrences [57]. These data suggest a high rate of recur-
rence in patients with distal DVT and cancer.

e For patients with distal DVT in the context of cancer,
we recommend anticoagulant treatment at curative
dose for at least 3 months in the absence of any
known bleeding risk.

e For patients with active cancer, in the absence of any
identified transient triggering factor (e.g. surgery,
chemotherapy) and if the risk of bleeding permits,
we suggest prolonged anticoagulant treatment at a
curative dose.

Distal DVT and surgery

Published data on the management of distal DVT occurring
after surgery are sometimes contradictory and are derived
from studies with a moderate or low level of evidence.

The principal data concerning the natural course of
asymptomatic distal DVT were obtained in the study
reported by Kakkar conducted in patients having undergone
elective surgery [68]. In this series, 132 patients with
no history of VTE were monitored regularly after surgery
using radiolabelled fibrinogen tests to detect DVT. Patients
with positive fibrinogen test results underwent venography
to confirm the diagnosis. Distal DVT was detected in 40
patients, regressing spontaneously within less than 72 hours
in 14 patients. At one week post-surgery, nine patients
manifested extension of distal DVT to the proximal deep-
vein system and four patients experienced PE. High rates
of extension were also reported by Ferrara [63]. In this ran-
domised, single-centre study including 192 patients without
known cancer or thrombophilia and presenting a symp-
tomatic post-operative distal DVT, the overall incidence of
proximal extension was 17.7%. Interestingly, the number
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of veins manifesting thrombosis had an impact on the
efficacy of anticoagulant treatment. In patients presenting
thrombosis in a single vein, 6 weeks of anticoagulant treat-
ment at curative dose appeared to be sufficient to prevent
recurrence in comparison to 3 months (recurrence rates
respectively 14.7% vs. 2.9%, P=0.2), whereas in those with
thrombosis in two or more veins, a 3-month anticoagulant
treatment was more effective in preventing recurrence
than a 6-week treatment (recurrence rates respectively
9.7% vs. 35.4%, P=0.001). Importantly, no serious bleeding
episode was observed during treatment. In the study
reported by Singh, conducted in 156 patients presenting
distal DVT, orthopaedic surgery was one of the risk factors
for extension or recurrence identified (like cancer and
immobilisation following stroke) [65]. The results seemed
to differ according to whether distal DVT was detected by
chance or in the context of a systematic screening protocol.

In a series of 184 patients undergoing hip surgery with
a Doppler ultrasound examination scheduled at 3 days, 21
days and 3 months in the event of DVT, Tsuda reported
that only 9 patients developed DVT, invariably distal and
asymptomatic [69]. These DVT all spontaneously evolved
favourably with mechanical thromboprophylaxis. Identical
results were obtained in the retrospective series described
by Yun [70]. In this series, 37 patients presenting asymp-
tomatic distal DVT diagnosed by a scan following knee
arthroplasty all had a favourable outcome after a follow-
up of 1 to 6 months, irrespective of whether they had been
treated with a VKA for 3 to 6 months (n=17) or had received
no anticoagulant treatment (n=20). Studies in larger series
of patients investigated the impact of anticoagulant treat-
ment at prophylactic dose on the course of asymptomatic
distal DVT [71,72].

In a series of 359 consecutive Asian patients undergo-
ing venography to detect DVT after knee arthroplasty, Wang
and colleagues observed that 49% (n=175] presented DVT,
distal in 91% of cases (n=160). No PE was recorded dur-
ing the 3-month follow-up and patients with isolated DVT in
a calf muscle vein had the same prognosis as those with
mixed or leg-vein DVT in terms of symptom onset (i.e.
the development of clinical symptoms necessitating initi-
ation of anticoagulant treatment). Anticoagulant treatment
at prophylactic dose resulted in a significant reduction in
the number of patients becoming symptomatic (19% vs. 59%
in the case of isolated DVT in a calf muscle vein (n=38),
25% vs. 62% for mixed distal DVT (n=45), and 25% vs. 63%
for leg-vein DVT (n=77) (p < 0.05 in each case). The low
rates of extension and recurrence precluded evaluation of
the impact of anticoagulant treatment [71]. Concordant
results were obtained in the PROTHEGE trial reported by
Barrelier and colleagues. In this study, 857 patients having
undergone knee arthroplasty were randomised 1 week after
surgery to receive either short (10-day) or prolonged (35-
day) anticoagulant treatment at prophylactic dose. The rate
of distal DVT was 34% at randomisation. Patients presenting
an asymptomatic distal DVT detected at 7 days and receiv-
ing anticoagulant treatment at prophylactic dose for 35 days
(n=144) manifested lower rates of events than those treated
for 10 days (n=141) (proximal DVT, symptomatic DVT, PE,
or serious bleeding episode: 2.8% vs. 7.8%, P=0.067; proxi-
mal DVT: 1.4% vs. 2.8%; symptomatic DVT: 0.7% vs. 2.8%; PE:
0% vs. 0.7%; serious bleeding episode: 0.7% vs. 1.4%) [72].

e For patients presenting symptomatic post-operative
distal DVT and starting to walk soon after surgery, if
an anticoagulant treatment at curative dose is pre-
scribed, we recommend continuing this treatment
for no longer than 6 weeks.

e For patients presenting symptomatic post-operative
distal DVT and not starting to walk soon after surgery,
if an anticoagulant treatment at curative dose is pre-
scribed, we suggest continuing this treatment for 3
months.

The value of anticoagulant treatment at a curative
dose is further increased in the presence of risk fac-
tors for extension, such as thrombosis in several veins,
location of the thrombus close to the proximal vascu-
lar system, presence of a persistent risk factor (e.g.
prolonged immobilization, cancer), or a supplementary
risk factor (e.g. inflammatory disease, sepsis).

e For patients presenting asymptomatic post-surgical
distal DVT, in the absence of any risk factor for
extension, we suggest withholding anticoagulant
treatment at a curative dose.

e For patients presenting asymptomatic post-surgical
distal DVT and not receiving anticoagulant treat-
ment at curative dose for this thrombosis, we suggest
ultrasound monitoring.

e For patients presenting symptomatic post-surgical
distal DVT, we suggest withholding anticoagulant
treatment at a curative dose if there is a signifi-
cant risk of bleeding and we recommend withholding
anticoagulant treatment at a curative dose in the
presence of active bleeding. In these cases, ultra-
sound monitoring is recommended.

e For patients with symptomatic post-surgical distal
DVT and at risk of bleeding (but not experiencing
active bleeding), if it is decided not to implement
anticoagulant treatment at curative dose, we sug-
gest instead anticoagulant treatment at prophylactic
dose, notably in the presence of a risk factor for
extension (e.g. restricted mobility).

Distal DVT in the context of oestroprogestative hormone
treatment

The risk of recurrence after a first proximal DVT in the
context of oestroprogestative contraception is low (6% at
5 years), justifying the decision not to prolong anticoagu-
lant treatment beyond 3 months [73]. In the study reported
by Kearon, only patients who presented an unprovoked DVT
during oestroprogestative treatment were considered to be
at sufficiently low risk of recurrence (subject to a negative d-
dimer assay) for anticoagulant treatment to be interrupted
[74]. To the best of our knowledge, no data have been
published on distal DVT. Analysis of the data obtained in
the OPTIMEV trial concerning the 54 patients presenting
an initial distal DVT under oestrogenic hormone treatment
(contraception or hormone replacement therapy), and with-
out the additional complication of cancer, indicated, as in
the case of proximal DVT, a very low incidence of recurrence
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on discontinuation of anticoagulant treatment, correspond-
ing to 0.7% patient-years, among patients treated for 3
months. No bleeding occurred during treatment [57].

For patients presenting distal DVT after oestropro-
gestative hormone therapy, we suggest anticoagulant
treatment at a curative dose for 6 weeks to 3 months.

Other transient predisposing factors (e.g. travel)

Few data are available concerning the benefit of anticoagu-
lant treatment for patients presenting distal DVT provoked
by a transient risk factor other than surgery or hormone
therapy, for example DVT occurring during the course of a
journey. By extrapolation of the data described above, in
the absence of any additional risk factor, these DVT may be
considered as being at greater risk of extension than a sim-
plex post-surgical distal DVT and at lower risk of extension
than an unprovoked distal DVT. In the OPTIMEV study, among
the 35 patients who presented a first distal DVT after a long
journey and in the absence of cancer, the annual incidence
of recurrence on discontinuation of anticoagulant treatment
was 1.1% person-years [57]. The duration of anticoagulant
treatment should therefore not exceed 3 months and may
be reduced to 6 weeks. If anticoagulant treatment is not
prescribed, ultrasound monitoring is always recommended.

e For patients presenting distal DVT secondary to a
journey (>4 hours), we suggest anticoagulant treat-
ment at curative dose for 6 weeks to 3 months.

e On discontinuation of anticoagulant treatment, if
further travel is planned, we recommend thrombo-
prophylactic measures comprising the use of elastic
compression stockings, precautions against dehydra-
tion and avoidance of a prolonged sitting position
(i.e. it is recommended to get up and move around
during plane flights and to schedule regular pauses
when travelling by car).

e For patients having experienced a first distal DVT and
planning to undertake a long journey (> 4 hours),
we suggest anticoagulant treatment at prophylactic
dose covering the duration of travel.

Asymptomatic distal DVT
An asymptomatic distal DVT is a DVT diagnosed in the con-
text of a systematic screening protocol.

To the best of our knowledge, only one prospective study
evaluating the rate of extension of isolated, distal DVT
(IDDVT) outside the surgical context has been published. In
this study, conducted in patients at high risk of thrombosis
hospitalised in a medico-surgical rehabilitation centre, the
rate of diagnosed IDDVT was 34% and the rate of proximal
extension of these asymptomatic distal DVT at 2 weeks was
3% [75].

In the surgical context, evaluation of several series
of patients suggests a spontaneously favourable evolution
of asymptomatic distal DVT [69]. The prescription of an
anticoagulant treatment at prophylactic dose substantially

reduced the already low rate of thromboembolic events
[71,72].

No study has specifically investigated the benefit of
anticoagulant treatment at curative dose in patients with
isolated asymptomatic distal DVT in either a surgical or a
medical context.

e For patients with an asymptomatic distal DVT dis-
covered by chance, we suggest refraining from
anticoagulant treatment at a curative dose.

e For patients with an asymptomatic distal DVT dis-
covered by chance and not prescribed anticoagulant
treatment at curative dose, we suggest ultrasound
monitoring.

e An anticoagulant treatment may be proposed for
patients presenting a risk factor for extension (e.g.
prolonged bed-rest, cancer), possibly at a prophylac-
tic dose (see section concerning unresolved issues).

e With regards to distal DVT, the benefit/risk ratio
of anticoagulant treatment at prophylactic dose is
unknown. We suggest proposing such treatment for
asymptomatic distal DVT in patients with a risk factor
for thrombus extension (e.g. chronic immobilisation,
cancer), especially when you do not wish to treat
with curative dose anticoagulation.

e The expert group emphasises that it recommends
refraining from systematic screening to detect
asymptomatic DVT.

Therapeutic strategy according to the anatomical
location of distal DVT

The international observational study RIETE and the French
observational study OPTIMEV both revealed that anticoagu-
lant treatment was prescribed for over 90% of patients with
distal DVT [56,57]. In OPTIMEV, 86.5% of patients with leg-
vein DVT and 76.7% of those with DVT involving a calf muscle
vein were treated for at least 3 months [76]. Only bilateral
distal DVT were treated for longer periods (median duration:
153 days).

On the basis of the published data, three distinct groups
appear to be distinguishable in terms of the risks of exten-
sion and recurrence.

Distal DVT occurring in a single calf muscle or leg vein

Certain studies have suggested that DVT in a calf muscle
vein might carry a lower risk of extension and recurrence
than those in a leg vein [52,77,78]. In the interventional
clinical study CACTUS, the rates of extension of leg-vein
DVT and calf muscle vein DVT were similar [79]. Compa-
rable results were reported by Wang in patients presenting
asymptomatic distal DVT following surgery [71]. In OPTIMEYV,
the risk of recurrence following discontinuation of anticoag-
ulant treatment was identical irrespective of whether the
DVT involved a calf muscle vein or a leg vein: 1.7% vs. 1.6%
per patient-year irrespective of the type of recurrence con-
sidered (DVT or PE) [58]. Concordant results were obtained
in the patient cohort evaluated by Sartori and colleagues
[64]. These results therefore suggest that the duration of
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treatment should not be adjusted according to whether the
distal DVT is located in a calf muscle vein or a leg vein.

e We suggest not adjusting the duration of antico-
agulant treatment according to whether the DVT
involves a leg vein or a calf muscle vein.

Distal DVT occurring in two or more veins or bilateral
distal DVT

In the study reported by Ferrara, patients presenting a post-
operative distal DVT involving two or more veins showed
a significantly higher rate of recurrence when anticoagu-
lant treatment was prescribed for 6 weeks compared to
3 months. A trend towards a similar difference in treat-
ment efficacy was found with respect to single-vein DVT,
but in this case the difference was not statistically signif-
icant [63]. These results were confirmed in the OPTIMEV
trial, which showed that in patients presenting a first distal
DVT in the absence of cancer, the presence of throm-
bosis of at least two veins in one or the other leg was
an independent risk factor for DVT following discontinu-
ation of anticoagulant treatment. The risk of recurrence
was tripled in the case of unilateral DVT affecting two or
more veins (OR=2.9 [1.4—6.1], incidence of recurrence 4.9%
patient-years) and quadrupled in the case of bilateral DVT
(OR=4.0 [1.4—11.1], incidence of recurrence 8.9% patient-
years) [58]. Itis important to emphasise that in OPTIMEVY, the
duration of anticoagulant treatment was not affected by the
presence of thrombosis in two or more veins rather than in a
single vein in the case of a unilateral DVT (median treatment
duration approximately 90 days) but rather by the bilateral
nature of the DVT (median treatment duration: 153 days).
The incidence of serious bleeding was higher in patients with
bilateral DVT (3.9% patient-years vs. 0.75% patient-years in
the case of unilateral DVT involving two or more veins vs.
0—0.62% patient-years in the case of isolated DVT affecting
a leg or calf muscle vein), but the small number of patients
involved (n=39) and the durations of anticoagulant treat-
ment (and therefore of exposure to higher risks) warrant
caution in interpreting these results.

e For patients presenting a unilateral distal DVT affect-
ing two or more veins, or a bilateral distal DVT, we
suggest a 3-month anticoagulant treatment at a cura-
tive dose.

Distal DVT involving the tibiofibular trunk

From a strictly anatomical point of view, the tibiofibular
trunk forms part of the distal deep-vein system of the
lower limbs [39]. However, as it is located in the prolon-
gation of the popliteal vein, the thromboembolic potential
of DVT affecting this trunk, in the absence of anticoagulant
treatment, is thought to be close to that of popliteal DVT.
In clinical practice, notably in Anglo-Saxon countries, DVT
arising in the tibiofibular trunk are generally regarded as
proximal DVT and are treated as such. If a Doppler venous
ultrasound examination of the proximal vasculature is per-
formed in the context of suspected DVT, the tibiofibular
trunk is systematically explored [80]. This similarity of DVT

located in the tibiofibular trunk to proximal DVT, terms of
prognosis, was observed in the OPTIMEV trial, patients with
a first DVT in the absence of cancer showing a higher rate
of recurrence of thrombosis affecting the deep-vein sys-
tem following discontinuation of anticoagulant treatment
when the first DVT was located in the tibiofibular trunk than
when it was located in a leg vein or a calf muscle vein
(4.7% patient-years vs. 2.6% patient-years), the former rate
being equivalent to that associated with proximal DVT (5.2%
patient-years) [58].

e For patients presenting a DVT located in the
tibiofibular trunk, we suggest anticoagulant treat-
ment at curative dose for at least 3 months, by
analogy with the treatment prescribed for proximal
DVT.

Therapeutic strategy according to the size of the
thrombus (diameter under compression)

According to the international recommendations of the
American College of Chest Physicians, vein diameter under
compression (</> 7mm) may serve as a decisive parame-
ter for determining whether or not anticoagulant treatment
should be prescribed [4]. This cut-off value is based on data
derived from a series of 29 patients studied by Ohgi and
colleagues, showing that patients presenting a distal DVT
with a thrombus diameter under compression below 7 mm
did not develop PE, in contrast to those in whom the throm-
bus diameter under compression was above 7mm [81]. It
is therefore impossible to distinguish whether the observed
clinical signs correspond to the natural evolution of a distal
thrombus or to embolism resulting from an isolated proxi-
mal thrombus. In the OPTIMEV trial, in which 490 patients
presenting a first distal DVT in the absence of cancer were
followed up for 3 years, the diameter of the thrombus under
compression was not predictive of the risk of recurrence (or
that of bleeding) [58]. However, these data concern exclu-
sively DVT for which the diameter of the thrombus under
compression was at least 5mm [82]. No precise data are
available concerning the clinical significance and prognosis
of distal DVT associated with a smaller vein diameter for
which the risk of a false positive result of a Doppler venous
ultrasound examination is no doubt much greater [77].

Concerning the impact of thrombus length (</> 5cm),
apart from the results of an early study performed using iso-
topic diagnostic tools, no data are available suggesting that
this parameter should guide therapeutic strategy, beyond
clinical good sense [4,68].

e Thrombus diameter under compression is not pre-
dictive of either thromboembolic recurrences or
bleeding complications and we suggest that this
parameter should not be used to guide therapeutic
strategy in patients presenting a distal DVT with a
thrombus diameter exceeding 5 mm under compres-
sion.
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Situations associated with particular risk

Distal DVT and pregnancy

Frequency of distal DVT. No data are available concerning
the frequency of isolated distal DVT or its prognosis during
pregnancy, but this form of DVT appears to be less frequent
than proximal iliofemoral venous thrombosis [83].

The small number of patients presenting a distal throm-
bosis during pregnancy in the OPTIMEV study precludes any
conclusion as to the risk of extension in this subgroup.
Anticoagulant treatment, duration, and choice of anticoag-
ulant. Pregnancy is considered to be a situation carrying
a risk of thrombus extension (owing to the associated state
of hypercoagulability, mechanical factors, and immobilisa-
tion).

A systematic review confirmed the efficacy and safety
of use of LMWH at curative dose during pregnhancy, with a
reduced risk of heparin-induced thrombopenia, bleeding and
osteoporosis compared to UFH [84]. The use of enoxaparin
was favoured during a long period, but data from several
studies suggest that tinzaparin in the form of a single injec-
tion per day (175 units/kg) is also suitable for the treatment
of DVT during pregnancy [85—87].

By analogy with the treatment of distal DVT occurring
outside the obstetrical context, but not associated with an
immediately reversible risk factor, anticoagulant treatment
at curative dose for a minimum of 3 months should be envis-
aged [4].

It has not yet been established whether the dose of
anticoagulant may be reduced during pregnancy to an inter-
mediate dose after the initial 3-month treatment. This
therapeutic strategy has been successfully used outside the
context of pregnancy, in patients with a contraindication to
anticoagulation at full dose or in the context of cancer [88].

e We suggest treatment with LMWH at a curative dose
in patients presenting distal DVT during pregnancy.

e We recommend anticoagulant treatment at a cura-
tive dose for at least 3 months.

e We suggest continuing anticoagulant treatment at
a curative dose throughout pregnancy and up to
6 weeks post-partum.

e If it is decided not to implement anticoagulant
treatment at a curative dose throughout preg-
nancy, we suggest prescription of an anticoagulant
treatment at prophylactic dose up to delivery and
recommend prophylactic treatment during the post-
partum period.

e In view of the mode of administration of anticoag-
ulants, involving subcutaneous injections during a
prolonged period, we suggest favouring treatment
comprising once-a-day injections.

e There is no formal consensus concerning adjustment
of the dose of LWWH during pregnancy. Possible ther-
apeutic options include notably adjustment of the
dose of LMWH according to patient weight and/or
measurement of anti-Xa activity in the event of sus-
pected overdose.

e We suggest refraining from regular monitoring of
platelet count in patients treated for distal DVT dur-
ing pregnancy.

e For patients presenting distal DVT during pregnancy,
we suggest wearing elastic compression stockings for
the relief of symptoms (pain, oedema), if well toler-
ated.

e In view of the low risk of thrombotic extension of
distal DVT and the risks of inserting a vena cava filter
(e.g. filter migration or fracture, vein perforation)
we recommend avoiding placement of such a filter
in the context of distal DVT during pregnancy.

Associated complementary measures. Elastic compres-
sion: No data are available concerning the value of wearing
venous compression stockings for patients presenting throm-
bosis during pregnancy. In contrast, the effect of wearing
such stockings was studied during the post-partum period
and was found to be associated with a reduction in the diam-
eter of the common femoral vein and an increase in the rate
of blood flow [89].

In patients with confirmed distal venous thrombosis, the
wearing of venous compression stockings may have an anal-
gesic effect, but no study has demonstrated its value in
reducing the risk of thrombus extension or that of post-
thrombotic syndrome [90].

For patients manifesting distal DVT during pregnancy, we

suggest wearing elastic compression stockings if well toler-
ated, with the objective of relieving symptoms (e.g. pain,
oedema).
Vena cava filters. Placement of a vena cava filter may be
envisaged during the perinatal period for iliofemoral throm-
bosis, but the value of this therapeutic strategy is uncertain
[91]. No data are available concerning distal DVT.

e In view of the low risk of thrombus extension with
distal DVT and the risks associated with placement of
a vena cava filter (filter migration or fracture, vein
perforation), we recommend refraining from inser-
tion of a vena cava filter during the perinatal period
in patients presenting distal DVT during pregnancy.

Thrombophilia (clotting factor deficiencies,
anti-phospholipid syndrome, mutations)
Anti-phospholipid syndrome (APLS). The detection of
an antiphospholipid antibody, or especially several such
antibodies, in any of the following assays: circulating antico-
agulant, anticardiolipid antibodies, or anti-B2-glycoprotein
| antibodies, in patients presenting distal DVT, gives grounds
for suspecting antiphospholipid syndrome, this diagnosis
being confirmed if the antibodies are still detectable 3
months after the first positive assay [92].

e In the absence of confirmation of APLS at 3 months,
we recommend discontinuation of anticoagulant
treatment (in the absence of any other factor jus-
tifying its prolongation).
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Please cite this article in press as: Quéré I, et al. Unresolved questions on venous thromboembolic disease. Consen-
sus statement of the French Society for Vascular Medicine (SFMV). JMV—Journal de Médecine Vasculaire (2018),



https://doi.org/10.1016/j.jdmv.2018.12.003

+Model

JDMV-639; No. of Pages 43

16

I. Quéré et al.

e For patients with distal DVT and confirmed APLS:

o we recommend comprehensive therapeutic mana-
gement in a referral centre,

o we recommend anticoagulant treatment at a cura-
tive dose for at least 3 months,

o we suggest prolongation of anticoagulant treat-
ment at a curative dose in patients with persistent
positive results in all three anti-phospholipid anti-
body assays, a history of arterial thrombosis, and
or recurrent distal DVT,

o we suggest the use of VKA with the objective of
achieving an INR between 2 and 3 in preference to
any other oral anticoagulant.

Other types of thrombophilia. Current recommendations
have been extrapolated from the results of studies con-
ducted in patients with proximal DVT, taking into account
the initial circumstances, the risk and number of recur-
rences of distal DVT, and the risk of bleeding associated with
treatments.

In patients presenting VTE, a search for thrombophilia
may be considered if this might have an impact on the type
of treatment envisaged. Such a search is not recommended
in patients with provoked thrombosis. In patients mani-
festing unprovoked thrombosis, the most frequent types
of thrombophilia (heterozygous mutations of factors V and
Il) are associated with only a marginal or non-significant
increase in the risk of recurrence. This risk is poorly
documented for the more rarely encountered types of
thrombophilia (deficiencies in antithrombin, or protein S
or C, homozygous mutations of factor V or Il, or double
heterozygous mutations of factor V and factor Il) [93,94].
Published data suggest a lower risk of recurrence for dis-
tal DVT than for proximal DVT, and furthermore, distal DVT
most often recur in the form of DVT rather than PE [58—60].

For patients presenting a first distal DVT of inexplicable
origin, recommendations favour short anticoagulant treat-
ment (for 3 months at most). More prolonged treatment
may be considered from the third recurrence onwards for
patients at low risk of bleeding.

e For patients with unprovoked distal thrombosis and
no family history of VTE, we do not recommend a
search for constitutional thrombophilia.

Bleeding risk

Few data are available concerning the prognosis of distal
DVT in patients at risk of bleeding. Two randomised clinical
trials demonstrated that serial Doppler venous ultrasound
monitoring focusing on the proximal vasculature and not
detecting distal DVT, investigating only thrombus exten-
sions during regular monitoring, was as safe as complete
Doppler venous ultrasound monitoring in terms of the rate of
thromboembolism at 3 months [53,95]. Similarly, in the pilot
Anticoagulation for Calf Thrombosis (ACT) study, among the

34 patients with distal DVT who did not receive anticoagu-
lant treatment but were regularly monitored, 4 presented a
symptomatic proximal event during follow-up (including one
symptomatic PE), but none experienced fatal PE [96]. Simi-
larly, in the CACTUS study, no symptomatic PE was diagnosed
in the placebo arm during the 6 weeks of follow-up [79].
These results suggest that it is always feasible not to pre-
scribe anticoagulant treatment for distal DVT provided that
clinical and ultrasound monitoring is implemented. Patients
should be examined at one week and possibly again the fol-
lowing week. Beyond 2 weeks, the risk of extension appears
to be low [78]. For patients manifesting proximal extension
with an absolute contraindication to anticoagulant treat-
ment, insertion of a vena cava filter may be proposed [4].

e For patients presenting distal DVT and at high risk of
bleeding, we recommend ultrasound monitoring at one
week (D5—D7) rather than anticoagulant treatment.

e We recommend not inserting a vena cava filter in this
context, except in the case of proximal extension of the
thrombus.

e For patients at moderate risk of bleeding, the decision
whether or not to implement anticoagulant treatment
should be taken on a case-by-case basis, notably tak-
ing into account any additional risk factors for thrombus
extension.

Elderly patients (aged > 80 years)

Advanced age constitutes a major risk factor for both VTE
and bleeding under anticoagulant treatment [97—100]. To
the best of our knowledge, no data have been published
specifically concerning the prognosis of distal DVT in elderly
patients (i.e. those aged > 80 years). In the multicentre
OPTIMEV study, over 97% of patients aged over 80 years who
presented a first distal DVT in the absence of cancer received
an anticoagulant treatment prescribed, in the vast majority
(> 95%) of cases, at curative dose and for a median duration
of 3 months. This therapeutic approach was strictly identi-
cal to that implemented for patients with distal DVT as a
whole in the cohort [58]. In terms of bleeding complications
and recurrence of thromboembolism, compared to patients
without cancer presenting a first distal DVT as a whole
(n=490), patients aged over 80 years (n=74) manifested
more recurrences of thromboembolism following discontin-
uation of anticoagulant treatment (8.4% patient-years vs.
2.7% patient-years) but also a higher incidence of bleeding
during treatment (2.9% patient-years vs. 0.6% patient-years
[58]. This excess thromboembolic risk in elderly patients
therefore seems to be counterbalanced by the excess risk of
bleeding and it is difficult to determine on the basis of avail-
able data whether the benefit/risk ratio of anticoagulant
treatment is more or less favourable in this sub-population.
The decision whether or not to prescribe anticoagulant
treatment and the duration of such treatment should there-
fore be taken on a case-by-case basis. In all cases, venous
ultrasound monitoring may be envisaged. Direct oral antico-
agulants should be used with caution and in association with
monitoring of renal function.
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e For patients aged over 80 years, we suggest the
same therapeutic strategy as that implemented for
younger patients, in the absence of any particu-
lar bleeding risk other than that associated with an
advanced age.

Severe renal Insufficiency

The onset of distal DVT in patients presenting severe renal
insufficiency (creatinine clearance < 30 mL/min according
to the Cockcroft—Gault formula) poses the problem that the
choice of possible anticoagulants is restricted solely to UFH
and VKA [44]. The use of UFH necessitates monitoring of
haemostasis by measurement of activated partial thrombo-
plastin time (aPTT) at least once a day, which is difficult
to reconcile with ambulatory therapeutic management. In
addition, renal insufficiency is a major risk factor for bleed-
ing associated with anticoagulant treatment [99,100]. In our
opinion, the most appropriate therapeutic approach in this
context appears to be ultrasound monitoring at 1 week and
possibly also at 2 weeks, anticoagulant treatment being ini-
tiated solely in the event of proximal thrombus extension.
This treatment should generally be administered in a medi-
cal facility. For patients who are already hospitalised, there
are fewer barriers to anticoagulant treatment and this may
be proposed if additional risk factors are present. It is worth
noting that in the FIDO study, patients treated with UFH at
fixed dose (333 IU/kg/day, then 2501U/kg twice a day) did
not manifest higher rates of bleeding and thromboembolism
compared to those treated with LMWH [101]. Although this
therapeutic approach is suggested in the guidelines of the
French Medicines Agency (AFSSAPS), it should be borne in
mind that it has not been validated in populations with
severe renal insufficiency. A blood creatinine level > 200 pM
was an exclusion criterion in the FIDO study and therefore
extrapolation of the reported results to patients with severe
renal insufficiency may not be warranted [44].

e By analogy with the therapeutic strategy imple-
mented in patients with severe renal insufficiency
presenting proximal DVT or PE, if anticoagulant
treatment at curative dose is prescribed, this should
comprise initial treatment with UFH with subsequent
switch to a VKA.

Onset of distal DVT during prophylactic anticoagulant
treatment

Anticoagulant treatment at prophylactic dose reduces the
risk of VTE by just over half [102]. In the event of onset of
proximal DVT or PE despite such treatment, anticoagulant
treatment at a curative dose may be implemented. However,
in view of the uncertainty regarding the necessity of system-
atically treating all distal DVT by anticoagulant therapy at
curative dose, the management of distal DVT occurring dur-
ing prophylactic anticoagulant treatment has never formed
the object of specific clinical studies or recommendations.

In the OPTIMEV cohort, 134 patients presented a first
distal DVT in the absence of cancer, despite anticoagulant
thromboprophylaxis. In 97% of these patients (n=130) this
treatment was pursued for a mean duration of 92 days,
as in the majority of patients presenting distal DVT in the
cohort. However, the posology was adjusted, 99.2% (n=125)
of patients for whom the intensity of anticoagulation was
recorded receiving this treatment at curative dose. This
therapeutic approach differed little from that implemented
in the cohort as a whole in patients presenting a first dis-
tal DVT in the absence of cancer: 98.5% (n=530) of these
patients being treated with anticoagulants, 97.9% receiving
this treatment at curative dose and for a median duration
of 92 days. The rate of bleeding under treatment was 1.1%
patient-years, this rate similarly differing little from that
observed in the other patients in the cohort presenting dis-
tal DVT (0.6% patient-years) taking into account the small
numbers involved. Following discontinuation of anticoagu-
lant treatment, the incidence of deep-vein thromboembolic
recurrences was 2.2% patient-years, distal DVT account-
ing for half the events recorded. These rates were close
to those observed for the patient cohort as a whole (2.7%
patient-years, 55% of events comprising distal DVT) [58].
These findings indicated that in French clinical practice,
the management of distal DVT occurring under prophylactic
anticoagulant treatment is the same as that implemented
for any distal DVT and the prognosis of these DVT appears
to be comparable.

e We recommend a 3-month anticoagulant treatment
at a curative dose for patients experiencing distal
DVT despite prophylactic anticoagulant treatment.

e This treatment may be prolonged in patients with a
persistent major risk factor such as cancer.

Chronic immobilization

Few data are available on the therapeutic management of
distal DVT occurring during chronic immobilization (for> 1
month), e.g. in elderly bedridden patients, or in para- or
hemiplegic patients. In the TICT study, the presence of a
persistent risk factor in patients manifesting distal DVT was
found to be a risk factor for recurrence of thromboem-
bolism [51]. In the cohort study reported by Sachdev in which
patients were resident in a convalescent care center, the
rate of extension of distal DVT was 3%, but these DVT were
invariably asymptomatic [75]. No data are available from
the OPTIMEV study as too few patients presented such a risk
factor (n=8).

e For chronically immobilized patients presenting
symptomatic distal DVT, we recommend anticoagu-
lant treatment at a curative dose for 6 weeks to 3
months.

https://doi.org/10.1016/j.jdmv.2018.12.003
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e Beyond the initial treatment period, the decision
whether or not to prolong anticoagulant treatment
will depend on the presence of additional risk fac-
tors for recurrence or extension (e.g. cancer, history
of VTE) and the risk of bleeding.

Choice of anticoagulant

The decision to prescribe anticoagulant treatment for a
patient presenting distal DVT raises the question of the
choice of anticoagulant.

By analogy with proximal DVT, treatment with a LMWH
with a subsequent switch to a VKA should be given pref-
erence over treatment with UFH with subsequent switch
to a VKA, the latter strategy being reserved for patients
presenting severe renal insufficiency.

With regard to direct oral anticoagulants (DOA), we
emphasise that a distal location of DVT was an exclusion
criterion in the clinical trials evaluating DOA [103—106].
However, in everyday practice, DOA are frequently used in
this indication, certain physicians even considering them as
a first-line treatments in view of their ease of use. The Phase
IV study XALIA showed that treatment with rivaroxaban was
as safe and effective as conventional treatment with a LMWH
followed by a VKA in patients with DVT, including those with
distal DVT [107].

For patients with distal DVT scheduled to receive
anticoagulant treatment at curative dose:

e we recommend avoiding the use UFH except in
patients with severe renal insufficiency or at partic-
ular risk of bleeding;

e we recommend treatment with UFH, with an early
switch to a VKA, for patients with severe renal
insufficiency (creatinine clearance of <30mL/min
according to the Cockcroft—Gault formula);

e we recommend treatment with a LMWH, with no
subsequent switch to any other treatment, for DVT
occurring during pregnancy;

e pending further data on other anticoagulants, we
suggest treatment with a LWMH, with no subsequent
switch to any other treatment, for patients with can-
cer, in the absence of any contraindication to LMWH;

e outside the particular clinical contexts described
above, we suggest either treatment with a LMWH or
fondaparinux with subsequent switch to a VKA, or
treatment with a DOA prescribed according to the
same protocol as for proximal DVT;

o the choice of the class of anticoagulant will depend
on the patient’s co-morbidities (notably age) and
preferences.

Unresolved issues

Role of prophylactic anticoagulant treatment
Anticoagulant treatment at prophylactic dose allows pre-
vention of 50 to 60% of DVT in patients at risk [102]. In the
PROTHEGE study, prolongation of prophylactic treatment
led to a reduction of 66.7% in proximal thromboembolic
events at 1 month compared to no anticoagulant treatment
(2.1% vs. 6.3%) in patients presenting asymptomatic distal
DVT after knee arthroscopy [72]. This reduction in the rate
of events was less than that generally reported in patients
with proximal DVT or PE undergoing anticoagulant treat-
ment at curative dose (at least 80%) [4]. Taking into account
the lower risks of extension and recurrence of thromboem-
bolism associated with distal DVT, and also the lower risk of
bleeding, it is difficult to estimate the benefit/risk ratio of
anticoagulant treatment at curative vs. prophylactic dose
in the management of distal DVT, in the absence of any
dedicated study [56,76]. Finally, it is fully conceivable that
anticoagulant treatment at prophylactic dose may delay the
proximal extension of a distal DVT, beyond the period of
ultrasound monitoring if performed.

o If it is decided to initiate anticoagulant treatment in
patients presenting distal DVT, we suggest prescrib-
ing this treatment at a curative dose.

e The benefit/risk ratio of anticoagulant treatment at
prophylactic dose in the context of distal DVT is
unknown. We suggest proposing anticoagulant treat-
ment at prophylactic dose for patients presenting
an asymptomatic distal DVT with risk factors for
thrombus extension (e.g. chronic immobilization,
cancer) notably when implementation of anticoag-
ulant treatment at a curative dose is considered
undesirable.

Role of elastic compression

The double-blind investigational trial SOX showed that, com-
pared to placebo compression stockings, elastic compression
stockings neither reduced pain nor prevented the develop-
ment of post-thrombotic syndrome in patients with proximal
DVT [58,108]. However, the results of this trial are con-
troversial owing to poor compliance with treatment and
the timing of pain evaluation (at D15), which was possi-
bly too late. Further studies should allow a more precise
assessment of the possible benefits of elastic compression
stockings, notably the CELEST study (Clinical Trial registra-
tion no. NCT01578122). In view of the innocuity of elastic
compression and its potentially beneficial effects on oedema
and pain, we consider the prescription of elastic compres-
sion stockings for symptomatic patients to be justifiable
during the acute phase.

However, the risk of post-thrombotic syndrome in
patients presenting a first distal DVT is completely unknown
and might be extremely low. Furthermore, no study has
evaluated the impact of elastic compression in patients
with distal DVT [55]. On these grounds, continued elastic
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compression in the absence of venous symptoms does not
appear to be warranted.

e For patients with symptomatic distal DVT, we suggest
prescribing elastic compression stockings during the
acute phase (the first two weeks) for symptom relief
(treatment of oedema and pain).

e We suggest refraining from systematic prescrip-
tion of elastic compression stockings beyond the
acute phase with the objective of preventing post-
thrombotic syndrome.

Vena cava filters

e In view of the inherent risks of vena cava filter
insertion (filter migration or fracture, vein perfo-
ration) and maintenance (thrombosis with a risk of
post-thrombotic syndrome) and bearing in mind that
for patients with a contraindication to anticoagulant
treatment it is always possible to monitor isolated
distal DVT by simple venous ultrasound examina-
tions, we recommend refraining from vena cava filter
placement in patients presenting isolated distal DVT
with a contraindication.

Distal DVT diagnosed before surgery

e For patients presenting symptomatic distal DVT diag-
nosed prior to surgery, we suggest that the decision
to initiate anticoagulant treatment or to delay
surgery should be taken on a case-by-case basis, tak-
ing into account the risk associated with surgery and
the inherent risk factors of the patient and the DVT.

Post-thrombotic syndrome

Tools and recommendations for the diagnosis of
PTS: literature review

As emphasised in recent recommendations, PTS is primarily
diagnosed on clinical grounds [109—112].

Clinical scales and scores

Numerous clinical scales have been developed and/or used
in studies to diagnose PTS. Some of these scales were
developed specifically for PTS (the Villalta score, the Gins-
berg measure, and the Brandjes scale) [113—115], whereas
others were developed to diagnose or classify all types
of venous insufficiency (e.g. the CEAP [clinical, etiologi-
cal, anatomical, pathophysiological] classification, the VCSS
score [venous clinical severity score], and the Widmer scale)
[116—118].

These scores were compared in 2005, in a series of 124
patients with a history of DVT [119]. The rate of PTS var-
ied from 13 to 36% and the different scores were poorly
correlated (kappa coefficient 0.22—0.56). In contrast, irre-
spective of the scale used to assess PTS, there was an
excellent correlation between increase in dynamic venous
pressure at the ankle and increasing severity of PTS.

To encourage standardisation and facilitate comparison
of published clinical studies, various expert committees
have suggested use of the Villalta score to diagnose PTS
[109—111,120] (Tables 4-5).

The Villalta score, besides being the score most widely
used and that employed in the majority of the major clinical
trials on PTS, has several key advantages [110,120—124]:

e it takes into account signs detectable on physical exami-
nation as well as symptoms of venous insufficiency;

o it allows both quantitative and qualitative assessment of
PTS;

e it is sensitive to changes in symptoms over time;

e it is correlated with deterioration in quality of life [122];

e the concordance between different observers is good
[120].

The limitations of this score are as follows:

e it has not been prospectively and externally validated in
the setting of investigational trials;

o healed ulcers and venous claudication are not taken into
account in calculation of the score;

e it provides no information concerning the mechanism of
PTS (venous reflux and/or obstruction), leading to the sug-
gestion by some authorities that this score should be used
in conjunction with the CEAP [112].

Another drawback of the Villalta score, shared with other
scores, is that it does not discriminate between PTS and
primary venous insufficiency. In the REVERSE study [125],
367 patients having experienced a first unilateral lower-limb
proximal DVT underwent evaluation of both legs using the
Villalta score. The results showed that:

e 31.6% of patients had a Villalta score > 4 in the leg having
presented a DVT 6 months previously, corresponding to
the usual rate of PTS;

e 39.7% of patients presenting PTS also had a Villalta
score >4 on the contralateral leg that had not previously
experienced DVT.

Furthermore, in this study, the scores determined for the
two legs were strongly correlated, the distribution of signs
and symptoms being identical. Close to 40% of the PTS diag-
nosed clinically therefore appeared to be related, at least
in part, to non post thrombotic venous insufficiency.

Besides the use of a standardized scale for assessing PTS,
the experts also suggested [112]:

e evaluating PTS on the leg that had previously presented a
DVT,

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 4 Use of the Villalta score to diagnose PTS [115].
Each symptom or sign is scored as follows: 0=absent, 1=mild, 2=moderate, 3 =severe
Subjective symptoms Score Objective signs Score

0to3 O0to3
Pain in legs Skin induration (hypodermatitis

sclerodermiformis)

Cramps Hyperpigmentation
Pruritus New venous ectasia (clinical)

Paraesthesias

Subtotal 1
The Villalta score equals:
(Subtotal 1 + subtotal 2)

Redness (erythema, dermo-hypodermatitis)
Pain on calf compression

Subtotal 2

Definition of post-thrombotic syndrome
(PTS):

Score <5=absence of PTS

Score between 5 and 9 =mild PTS

Score between 10 and 14 = moderate PTS
Score > 15 or presence of unhealed venous
ulcer =severe PTS

Venous ulcer: O Absent: O Present. If an unhealed venous ulcer is present and the score is < 15: total score =15. If an unhealed venous
ulcer is present and the score is > 15: the total score calculated according to the table is retained.

e evaluating PTS at least 3 months after the DVT so as not
to confuse the acute signs of DVT with PTS, a chronic
complication of DVT;

e scheduling the patient’s visit preferably in the after-
noon, when the signs of venous insufficiency are more
pronounced, and asking the patient not to wear the pre-
scribed elastic compression stockings on the day of the
visit to avoid masking any oedema.

Clinical diagnosis

Following a proximal DVT located in the iliac or common
femoral vein and involving a collecting trunk, up to 44% of
the patients may experience an obstructive syndrome lead-
ing to venous claudication [126]. This is classically defined
as the onset of painful tension of the sural or crural muscle
while walking, obliging the patient to stop, and persist-
ing when the patient is no longer making any effort but is
standing still. Apart from the incapacitating nature of this
condition, its diagnosis is important, as specific therapeutic
strategies are available for its relief.

For any patient presenting DVT, we suggest a systematic
search for cutaneous signs of venous insufficiency at the time
of diagnosis to enable treatment of this condition and assess-
ment of its impact on the patient’s quality of life. This can
be evaluated using generic quality of life scales (e.g. the
MOS-SF36 scale, for which a French version exists) or qual-
ity of life scales specific to CVI (e.g. the VEINES-QOL or CIVIQ
scales, currently available in English, notably in the context
of interventional procedures).

We recommend:

e evaluating the presence of PTS in the affected leg at
the earliest 3 months after a DVT and also inspecting
both legs for cutaneous signs of pre-existing CVI when
the diagnosis of thrombosis is made;

e scheduling an appointment with the patient prefer-
ably in the afternoon and asking the patient not to
wear his/her elastic compression stockings on the
day of the visit.

We suggest, for any patient having presented DVT
more than 3 months previously, conducting:

e a systematic search for symptomatic venous insuffi-
ciency to be treated, examining and comparing both
legs, and an evaluation of the impact of this condi-
tion on the patient’s quality of life;

e a search for venous claudication in the case of an
iliofemoral DVT.

Role of Doppler venous ultrasound examination in
the diagnosis and management of PTS

SPT is diagnosed on clinical grounds. Doppler venous ultra-
sound is the first complementary examination performed
to detect venous insufficiency, irrespective of its nature,
and includes an anatomical and haemodynamic evaluation
of both the deep and superficial venous systems.

This examination permits the description of pari-
etal lesions and their topography (lesion mapping),

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 5 Determination of the Villalta score: visual guide.
Oedema Hyper-pigmentation Venous ectasia Redness Skin Pain on calf  Ulcer
induration compression
| L
Absent or Underlying o None — No venule or o Normal leg  The skin None Scored as
minimal bony varicose colour covering the present or
structures vein visible tibia and absent.
clearly ankle is not Ulcers are
evident thickened typically
No visible and moves located in
marks left easily over the medial
after the subcuta- zone of the
pressure on neous lower part
the ankle or tissues or of the leg
tibia bony and may be
structures open or
closed
Mild 4 Minimal u; Slight E‘L A few pale Slight The skin Present, E:
masking of brownish red or redness of covering the described by
underlying and mottled slightly the foot or  tibia and the patient
bony colouration purple the lower ankle is as mild in
structures round the venules third of the  slightly intensity
Superficial ankle visible leg thickened or
marks around the slightly
visible after ankle and adheres to
pressure on on the foot the
the ankle or underlying
tibia tissues or
bony
structures
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Table 5 (Continued)

Oedema Hyper-pigmentation Venous ectasia Redness Skin Pain on calf  Ulcer
induration compression

Moderate Marked Marked ‘L Prominent l Moderate The skin Present,
swelling, brownish purple redness of covering the described by
underlying colouration venules the foot or  tibia and the patient
bony around the visible the lower ankle is as moderate
structures ankle and around the third of the  moderately in intensity
no longer the lower ankle and leg thickened or
evident part of the on the foot moderately
Moderate tibia adheres to
marks left the
after underlying
pressure on tissues or
the ankle or bony
tibia structures

Severe 'L Substantial Coalescent Numerous Marked The skin of  Present,
swelling, dark brown confluent redness or the tibia described by
underlying mottling and purple and ankle is  the patient
bony around the prominent colouration  greatly as severe in
structures ankle and purple of the foot  thickened or intensity
no longer tibia venules or or the lower adheres
evident varicose third of the strongly to
Deep marks veins visible leg the
left after around the underlying
pressure on ankle and tissues or
the ankle, tibia and bony
tibia or knee elsewhere structures

on the leg

Remark: these signs may be less apparent in brown- or black-skinned patients.
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determination of the haemodynamic mechanism (reflux or
obstruction) and the existence of a collateral venous circu-
lation, identification of markers predictive of an increased
risk of progression to PTS and finally orientation of the ther-
apeutic strategy.

The data generated by the Doppler venous ultrasound
examination are not taken into account in the various grad-
ing systems used for the clinical evaluation of PTS with the
exception of the CEAP. This examination provides a morpho-
logical and haemodynamic description of a vein segment at
a precise moment in the evolution of PTS which is likely to
vary according to changes in the thrombus, the vein wall and
venous flow.

Risk factors for PTS identified by Doppler venous
ultrasound examination

Some morphological or haemodynamic characteristics
revealed by the Doppler venous ultrasound examination are
predictive of the onset of PTS and the risk of progression to
severe SPT [19]. Up to now, however no independent risk
factor indicated by ultrasound data has been identified as
being predictive of the onset of PTS at the venous ulcer
stage.

Post-thrombotic parietal and haemodynamic lesions and
risk of PTS

The existence of residual thickening of the vein wall after
thrombosis, revealed by venous ultrasound examination, has
been shown to be a risk factor for PTS in several studies
[127,128].

In the multicentre REVERSE study, residual parietal
thickening following a first unprovoked proximal-venous
thrombosis was shown to be an independent risk factor
for the onset of PTS (RR 2.1 [95% Cl: 1.1—-3.7]) equiv-
alent to the existence of superficial venous insufficiency
(RR 2.2 [95% Cl 1.1—4.3]) clinically evaluated in the con-
tralateral leg with respect to the venous thrombosis [127].
Prandoni and colleagues followed up a population of 869
patients for 3 years after a first DVT and identified PTS
in 54.2% of patients presenting a residual parietal thick-
ening located in the common femoral or popliteal vein on
venous ultrasound examination versus 26.8% of those man-
ifesting no parietal lesion (HR: 2.34 [95% ClI 1.87—2.93])
[128]. A more recent single-centre prospective cohort of
290 patients, in which a Doppler venous ultrasound exami-
nation was performed 3 and 6 months after a first proximal
DVT. Residual parietal lesions whether alone or associated
with deep popliteal reflux increased the risk of PTS by 1.9
[1.4—2.6] and 1.8 [1.3—2.7] respectively, without a cumula-
tive effect, whereas reflux alone was not predictive of PTS
(1.1 [0.7—1.9] [129].

There are controversies over the cumulative effects of
the presence of parietal lesions and reflux on the risk of
PTS. An earlier study showed a cumulative effect of proxi-
mal parietal lesions and reflux, the relative risk of PTS being
three-fold higher in patients manifesting both residual pari-
etal lesions and reflux (OR 3.5 [95% CI 1.4—8.6]) [130].

Determination of the anatomical location of the
thrombus

There seems to be a gradient of PTS risk, which progres-
sively increases in the direction of venous flow from the
distal veins to the iliac veins. A study performed in 2005
using the CEAP grading system to determine the diagnostic
score for PTS, showed that the risk of PTS was twice as high
following a proximal DVT than after a distal DVT (OR 2.0
[95% Cl 1.3—3.1]) in univariate analysis; proximal location
of the DVT remaining the sole independent risk factor for
PTS in multivariate analysis [131]. In the VETO study, the
Villalta score at 2 years was significantly higher in the case
of a femoro-iliac DVT than when the DVT was more distal
(OR 2.1; 95% Cl 1.3—3.7) [122]. In the MEGA study, among
the 1668 patients examined after a first DVT, the subgroup
of patients experiencing a distal DVT located in the calf and
the subgroup experiencing a popliteal DVT manifested the
same risk of PTS (RR=0.9 [0.6—1.3]) [132].

Determination of thrombus extension

Thrombosis affecting several vein segments is often
described in the literature as extensive thrombosis or throm-
bus burden. Involvement of several vein segments has been
shown to be associated with an increase in both the risk of
PTS and the severity of this condition (P<0.001), including
in particular a greater frequency of ulcers (36.7% vs. 14.6%),
after a median patient follow-up of 3.4 years [133].

Doppler venous ultrasound, PTS and duration of
anticoagulant treatment

International recommendations do not advocate modifi-
cation of anticoagulant treatment duration in patients
presenting parietal sequelae following a DVT [4,134]. Based
on currently available evidence, the duration of anticoag-
ulant treatment does not appear to affect the onset and
evolution of PTS [131,135].

e We recommend performing a bilateral Doppler
venous ultrasound examination at the time of DVT
diagnosis, to confirm this diagnosis, as well as a phys-
ical examination to search for signs of pre-existing
bilateral CVI.

e We recommend performing a bilateral Doppler
venous ultrasound examination at the end of
anticoagulant treatment, or 6 months after DVT
diagnosis, in order to search for parietal and/or post-
thrombotic haemodynamic sequelae.

e We suggest mapping of lesions within the deep
venous system as part of the evaluation of clinical
signs suggestive of PTS.

e We suggest mapping of the superficial venous sys-
tem to detect any ipsilateral or contralateral venous
insufficiency.

https://doi.org/10.1016/j.jdmv.2018.12.003
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e We recommend including in the exploration of the ensEg) |
deep venous system a period when the patient is in a . 056(0:31-0.99)
supine position, as in any exploration of thrombosis Lee 2013 (147) 0.23 (0.07 - 0.78)

from the sural level to the inferior vena cava, as well
as a period when the patient is standing with the
contralateral leg bearing the weight of the body.

o If astanding position is not feasible, we suggest plac-
ing the patient in a supine position for examination
and tilted at an angle of >15° so the legs are lower
than the head.

Thrombolysis during the acute phase

Context

In the context of DVT, the objective of anticoagulant treat-
ment is to block the extension of the thrombus and to
prevent its migration into the lungs. This treatment has
no direct effect on dissolution of the thrombus. The inci-
dence of PTS after a DVT is 15 to 40% at 6 months to 2 years
[110,122]. The presence and severity of PTS are highly pre-
dictive of patient quality of life 2 years after a DVT [122].
Iliofemoral extension of the thrombus leads to an incidence
of PTS at 2 years > 50% [122,136], as well as to more severe
PTS resulting in venous claudication and trophic disorders
[126]. The value of wearing elastic compression stockings to
reduce the risk of PTS remains controversial [111]. Devel-
opment of PTS is more frequent in patients with residual
thrombosis or popliteal reflux [137—139]. A reduction > 50%
in the size of the clot leads to a 50% decrease in the inci-
dence of PTS [140,141].

The objective of thrombolytic therapy for a proximal
iliofemoral thrombosis is to reduce the risk of PTS. Catheter-
directed thrombolysis CDT), or first-generation pharma-
comechanical catheter-directed thrombolysis [PCDT) is
associated with an unacceptably high incidence of serious
bleeding complications, as is systemic thrombolysis [140].

Iliofemoral thrombolysis during the acute phase

Local catheter-directed thrombolysis [CDT). This consists
in the local perfusion of a thrombolytic treatment by implan-
tation of a windowed catheter within the blood clot. The
thrombolytic agent is generally perfused over 6 to 24h.
The patient is monitored for bleeding risk [assessed by the
activated partial thromboplastin time [aPTT], prothrombin
time [PT], and fibrinogen assay) and thrombus regression,
resulting in regular repositioning of the catheter. The two
limitations of this technique are the duration of treatment
(1—3 days) and the rate of bleeding complications.

In the CaVenT study [121], 209 patients presenting a first
episode of iliofemoral DVT were randomised within 20 days
from symptom onset to either CDT or standard anticoag-
ulant treatment. At 2 years, 37 patients [41.1%, 95% CI:
31.5—-51.4) in the CDT group vs. 55 [55.6%, 95% Cl: 45.7—65)
[P<0.05) presented PTS, representing a reduction of 14.4%
[95% Cl: 0.2—27.9) in PTS incidence with CDT. In the CDT
group, 20 bleeding episodes were recorded, including 3 seri-
ous events. The clinical benefit of CDT was still evident at 5
years [142], the rate of PTS being 43% [95% Cl: 33—53) in the
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Figure 4 Risk of PTS in patients treated with local
catheter-directed thrombolysis plus an anticoagulant versus an
anticoagulant alone.
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Figure 5 Bleeding risk in patients receiving local catheter-
directed thrombolysis plus anticoagulant treatment versus
anticoagulant treatment alone.

CDT group vs. 71% [95% Cl: 61—79; P<0.0001), corresponding
to a reduction in PTS incidence of 28% (95% Cl: 14—42).

A meta-analysis of six studies [including CaVenT)
reported at 6 months both a lower rate of residual obstruc-
tion [OR 0.20, 95% Cl: 0.09—0.44), and an improvement in
iliofemoral patency [OR5.77, 95% Cl: 1.99—16.73) in the CDT
group [143] (Table 6). Only two studies evaluated PTS, one at
12 months [144], the other [CaVenT), at 6—24 months, then
at 5 years [121,142], showing a decrease in the frequency
of PTS [OR 0.49, 95% Cl: 0.19—-0.96) (Fig. 4). The results
obtained in a large series reported by Bashir [145] showed
no difference in mortality between CDT and anticoagulant
treatment, but a higher rate of serious complications [e.g.
PE, serious bleeding episodes) in the CDT group (Table 7).
CDT was also associated with an increase in major bleeding
complications (OR 2.0, 95% Cl: 1.62—2.2) (Fig. 5).

These results are consistent with those of a Cochrane
analysis which similarly emphasised the higher rate of bleed-
ing complications with CDT [146].

Pharmacomechanical thrombolysis [PMT). PMT consists in
mechanical thrombolysis, by fragmentation and aspiration
of the thrombus, combined with thrombolytic treatment.

The first generations of percutaneous CDT treatments
[PCDT) combined the use of CDT and mechanical throm-
bolysis. A systematic review of 16 retrospective series
[not including any controlled study versus anticoagulant
treatment), using techniques other than percutaneous
thrombectomy, analysed 511 procedures in 481 patients
[147]. In the analysis presented here, we excluded
procedures based on first-line surgical thrombectomy,
endovascular thrombectomy alone, and one study assessing
ultrasound-guided thrombolysis. Technical success [throm-
bolysis >50%) was reported in 83 to 100% of patients.

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 6 Local catheter-directed thrombolysis: metanalysis [143].
Author, year No. of patients Groups Endpoints Follow-up
AbuRahma, 2001 [168] 51 CDT +Ac vs Ac Patency, vein function, complications 5 years
Elsharawy, 2002 [169] 35 CDT +Ac vs Ac Patency, vein function, complications 6 months
Enden, 2009 [170] 103 CDT +Ac vs Ac Patency, vein function, complications 6 months
Enden, 2012 [121] 189 CDT +Ac vs Ac Patency, PTS, recurrence, 2 years
complications
Lee, 2013 [144] 53 CDT +Ac vs Ac Patency, vein function, PTS, 15 months
recurrence, complications
Bashir, 2014 [145] 53 CDT +Ac vs Ac Mortality, complication 6 years

Ac: anticoagulant; CDT: catheter-directed thrombolysis.

Table 7
propensity score [145].

Patient outcomes after CDT plus anticoagulant treatment, or anticoagulant treatment alone, in groups matched for

Outcome CDT? Anticoagulation?® OR (95% Cl)° p
(n=3594) (n=3594)

Death 42 (1.2) 31 (0.9) 1.41 (0.88—2.25) 0.15
PE 642 (17.9) 408 (11.4) 1.69 (1.49—1.94) <0.001
Blood transfusion 397 (11.1) 234 (6.5) 1.85 (1.57—-2.20) <0.001
Gastrointestinal 59 (1.6) 56 (1.6) 1.08 (0.75—1.57) 0.67
bleeding
Intracranial bleeding 32 (0.9) 12 (0.3) 2.72 (1.40-5.30) 0.3
Haematoma 86 (2.4) 20 (0.6) 4.54 (2.78—7.41) <0.001
Vena cava filter 1250 (34.8) 561 (15.6) 2.89 (2.58—3.23) <0.001
Duration of 7.23 (5.80) 5,02 (4.67) 2.27 (1.49—1.94) <0.001
hospitalisation,
mean, (SD), days
Cost, mean (SD), USD 85,094 (59,121) 28,164 (42,067) 57,417 (54,796—60,037)° <0.001
Cl: confidence interval; OR: odds ratio; PE: pulmonary embolism; SD: standard deviation; USD: United States dollars.

@ |If not otherwise indicated, the data are expressed as the number (percentage) of patients.

b OR adjusted for race.

¢ Estimated difference between the two groups.
Table 8 Data from studies assessing PMT combined with CDT (first generation).
Author, year No. of Median Follow-up % Lysis PTS Recurrence of Associated

patients age (months) (Groups I, 11, 1) DVT (%) thrombolysis

Kasirajan, 2001 [171] 17 41 8.9 41/35/24 — 49 (11 months)  CDT 9/13
Vedentham, 2002 [149] 20 52.6 = 46/46/8 = 4 CDT 20/20
Vedentham, 2004 [150] 18 49.7 19.8 17/52/31 0 0 CDT 18/18
Cynamon, 2006 [172] 24 43 5.3 50 (I1+11)/50 0 8.3 CDT 8/24
Lee, 2006 [151] 25 56 16 100 = 0 CDT 20/25
Rao, 2009 [152] 43 48.4 5 91 (1+11) = 0 CDT 37%
Shi, 2009 [173] 16 53 = 7 5.6% 5.6 CDT 100%

Compared to CDT alone, these approaches achieved a
40—-50% reduction in the quantity of thrombolytic agent used
and the duration of treatment [148—151] (Table 8).

Five of the seven studies reported the use of a vena cava
filter; none reported the occurrence of PE. The efficacy of
this therapeutic approach is nevertheless uncertain owing to
poor or no documentation of its effect on the development
of PTS and the absence of data concerning the length of
follow-up and the mode of evaluation of PTS [in particular,

none of the studies used the Villalta score or a quality of life

scale).

Despite the reductions in thrombolytic doses and dura-
tion of perfusion achieved, the incidence of serious bleeding
remained very high (6 to 14%) [149,150,152].

The currently used forms of PCDT combine a local in situ

thrombolytic treatment with mechanical thrombolysis by
fragmentation and aspiration of the thrombus. These new
PCDT protocols have the advantage of allowing complete

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 9 Data reported in studies evaluating PMT with new-generation PCDT.
Author, year Study No. of Median Follow-up % Lysis PTS  Recurrence of
patients age (months) (Groups I, 1, 111) DVT (%)
Bush, 2004 [174] Prospective 23 52 10.2 35 (I+11)/65 — 13
non-controlled
PCDT
Lin, 2006 [175] Retrospective 93 45 13 25 (I1+11)/75 (PCDT) — 6.5
PCDT vs CDT
Kim, 2006 [148] Retrospective 67 43 — PMT +CDT > CDT 0 0
PCDT vs CDT
Arko, 2007 [176] Prospective 30 50.9 6.2 100 — 0
non-controlled
PCDT
Park, 2014 [177] Retrospective 90 60 16 100 — 0
PCDT vs CDT
Huang, 2015 [178] Retrospective 39 63 12 81 (PCDT) 0
PCDT vs CDT

CDT: catheter-directed thrombolysis; PCDT: percutaneous catheter-directed thrombolysis; PMT: pharmacomechanical thrombolysis

Table 10

Efficacy and safety reported in studies on PMT (new-generation PCDT).

Author, year

Incidence of PE (%)

Bleeding necessitating transfusion (%)

Bush, 2004 [174] 0

Lin, 2006 [178] 0

Kim, 2006 [148] 4

Arko, 2007 [176] 17 (asymptomatic)
Park, 2014 [177] 2.2

Huang, 2015 [178] 0

0

2 (CDT)

5.3 (PCDT)/7.7 (CDT)
0

2.7

0

CDT: catheter-directed thrombolysis; PCDT: percutaneous catheter-directed thrombolysis; PE: pulmonary embolism

endovascular treatment during a shorter intervention and
with a reduced dose of thrombolytic agent. However, their
efficacy in terms of reducing the risk of PTS has been poorly
or not at all evaluated (Table 9).

Five of the six studies reported use of a vena cava filter.
Sharifi and colleagues [153] conducted a randomised trial
in 141 patients evaluating filter use vs. no filter use during
thrombolysis (PCDT, CDT, etc.) in the acute phase of DVT.
The authors reported a symptomatic PE incidence of 1.4%
with filter use vs. 11.3% without a filter in the total popu-
lation (P=0.048). The effect of the thrombolytic technique
used (PCDT vs. CDT) on the incidence of PE was not reported
(Table 10). One of the factors most predictive of the devel-
opment of PE was the presence of PE upon admission.
Thrombolysis by means of PCDT vs. CDT.  Four studies eval-
uated PCDT vs. CDT (Table 11).

Thrombolysis using CDT/PCDT vs. an anticoagulant. Three
studies evaluated the effect of thrombolysis versus anti-
coagulant treatment on the incidence of PTS (Table 12).
In a randomised study, Sharifi and colleagues [154] com-
pared the efficacy and safety of a thrombolytic procedure
implemented during the acute phase with those of an antico-
agulant (VKA) treatment. A total of 183 patients (mean age
61 years) were randomised and followed up for 30 months.
PTS was assessed on the basis of a composite endpoint,
namely the onset of two new symptoms (e.g. pain, tingling,
burning sensation) in addition to the following signs: oedema

plus venous reflux detected on Doppler ultrasound examina-
tion, hyperpigmentation, or ulcer (active or healed). Various
thrombolytic procedures were used (PCDT, CDT, etc.). A
vena cava filter was inserted in all patients randomised to
the interventional arm.

Srinivas and colleagues [155] performed a comparative,
non-controlled study evaluating the efficacy and safety of
a thrombolytic procedure implemented during the acute
phase comprising CDT combined with mechanical throm-
bolysis (PCDT; n=25) vs. an anticoagulant treatment (VKA;
n=26). A vena cava filter was implanted in 18% of patients.
The incidence of adverse events was high (24%) in the PCDT
group, but unfortunately was not reported for the antico-
agulant group. Iliofemoral patency at 6 months was 80% in
the CDT/PCDT group vs. 23% in the anticoagulant treatment
group (P<0.01). The incidence of PTS (based on the Villalta
score) was 20% in the CDT/PCDT group vs. 77% in the antico-
agulant treatment group (P<0.01). Overall, the incidence
of PTS was significantly higher in the anticoagulant group
(29.6%; 6/88) than in the CDT/PCDT group (6.8%; 24/81;
P=0.001).

The ATTRACT trial [156] is the largest study conducted in
this area to date, the incidence of PTS being validated on
the basis of the Villalta score, constituting the primary end-
point. A total of 692 patients were prospectively randomised
during the acute phase of DVT to either thrombolysis by CDT
combined with mechanical thrombolysis vs. anticoagulant

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 11  Studies comparing PCDT with CDT.
Lin, 2006 [175] Kim, 2006 [148] Park, 2014 [177] Huang, 2015 [178]
PCDT  CDT PCDT CDT PCDT CDT PCDT CDT
n=52 n=46 n=19 n=26 n=30 n=45 n=16 n=18
Age ? ? 53 (21) 43 (13) 50.9 (17.8) 62.5 (14.6) 62.7 (10.1) 64.1 (15,4)
P=0.008 NS
Vena cava ? ? ? ? 100% 91% ? ?
filter
Patency
] 16 (84.2%) 21
5 (15.8) 80.40%
Il 3 (11.5)
| 0
PTS ? ? ? ? Initial Initial Villalta 12M  Villalta
Villalta Villalta 2.06 (2.9) score 12 M
score 7.8 score (5.06 (4.1)
3.1) 8.6 (5.9) 12 P=0.03
12 M 4.9 M 4.2 (3.4)
(4.2) NS
PE ? ? 1 (5.3%) 1 (38%) 0 1 0 0
Major 0 1 1 (5.3%) 2 (77%) 1 1 0 0
bleeding
(0.2 (1.2
PRC) PRC
P<0.05)
CDT: catheter-directed thrombolysis; PE: pulmonary embolism; PCDT: percutaneous CDT; PRC: packed red cell transfusion; PTS:
post-thrombotic syndrome.
Table 12 Thrombolysis by CDT/PCDT versus anticoagulant treatment.
Patient Srinivas 2014 [155] Sharifi 2012 [154] Vedantham [156]
characteristics
and outcomes
CDT + PMT VKA PCDT, CDT... VKA PCDT, CDT... VKA
(n=27) (n=28) (n=91) (n=92) (n=336) (n=355)
Mean age (SD), yrs 39 (16) 53 (17) 61 (11.3) 61 (11.2) 52 (10) 53 (10)
P<0.03
PE n=4 (15%) ? n=1(1.1%) N=7 (7.6%) ? ?
NS
Serious bleeding n=4 (15%) ? n=2 (2.2%) n=1(1.1%) n=19 (5.7%) n=13 (3.7%)

(necessitating
transfusion)

CDT: catheter-directed thrombolysis; PCDT: percutaneous CDT; PE: pulmonary embolism; PMT: pharmacomechanical thrombolysis;

VKA: vitamin K antagonist.

treatment. Between 6 and 24 months of follow-up, no differ-
ence was seen in the incidence of PTS (47% in the PCDT group
vs. 48% in the control group; RR 0.96 [95% CI 0.82—1.11];
p=0.56). However, a significant reduction in moderate to
severe PTS (Villalta score > 10) was noted (18% vs. 24% in
the control group; RR 0.2 [95% CI 0.54—0.97]; p=0.03). This
trial has certain limitations as follows: 43% of the thrombo-
sis were solely femoropopliteal, without involvement of the
iliac vein; only 42.2% of the patients underwent mechan-
ical thrombolysis, the others being treated by CDT alone;

the duration of fibrinolysis was still around 20 h, even when
combined with a mechanical procedure; and finally, only 62%
of the patients underwent angioplasty, 28% with associated
stent placement.

Current recommendations

Several learned societies have adopted a position on the
interventional treatment of proximal iliofemoral thrombo-
sis, but with low grades of recommendation (except for
ischaemic thrombosis) (Table 13).

https://doi.org/10.1016/j.jdmv.2018.12.003
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Table 13 International recommendations.
Indication Recommendations Grade/Author
IFDVT CDT or PCDT should be given to patients with IFDVT associated with limb-threatening 1/C Class I: benefit »» risk, ‘‘the treatment

accompanied
by phlegmasia
cerulea dolens

Acute
iliofemoral
thrombosis

circulatory compromise (i.e. phlegmasia cerulea dolens)

We recommend early thrombus removal strategies as the treatment of choice in patients with
limb-threatening venous ischaemia due to iliofemoral deep venous thrombosis with or without
associated femoropopliteal venous thrombosis (phlegmasia cerulean dolens)

Patients with IFDVT at centres that lack endovascular thrombolysis should be considered for
transfer to a centre with this expertise if indications for endovascular thrombolysis are
present.

CDT or PCDT is reasonable as first-line treatment for patients with acute IFDVT to prevent PTS
in selected patients at low risk of bleeding complications

Stent placement in the iliac vein to treat obstructive lesions after CDT, PCDT, or surgical
venous thrombectomy is reasonable

We suggest a strategy of early thrombus removal in selected patients meeting the following
criteria (a) a first episode of acute iliofemoral deep venous thrombosis, (b) symptoms

<14 days in duration, (c) a low risk of bleeding, and (d) ambulatory with good functional
capacity and an acceptable life expectancy

CDT and PCDT, in experienced centres, may be considered in select patients with acute
(< 14 days) symptomatic, extensive proximal DVT who have good functional capacity, >1
year life expectancy, and low expected bleeding risk

Systemic anticoagulation should be provided before, during, and after CDT and PCDT

Balloon angioplasty with or without stenting of underlying anatomical venous lesions may be
considered after CDT and PCDT as a means of preventing re-thrombosis and subsequent PTS
Catheter-directed thrombosis (CDT) and pharmacomechanical CDT (PCDT), in experienced
centres, may be considered in select patients with acute ( < 14 days) symptomatic, extensive
proximal DVT who have good functional capacity, at least 1-year life expectancy, and low
expected bleeding risk

AHA 2011 [179]

1/A
AVF/SVS 2012
[180]

1/C
AHA 2011 [179]

lla/B
AHA 2011 [179]

lla/C
AHA 2011 [182

2/C
AVF/SVS 2012
[180]

lIb/B
AHA 2014 [110]

1/C
AHA 2014 [110]

lIb/B
AHA 2014 [110]
lIb/B
AHA 2016 [181]

should be proposed’’; Level of Evidence
C: expert consensus

Grade 1: benefit » risk; Quality of
evidence A: randomised trials or large
observational series (strong
recommendation)

Class I; Level of Evidence C

Class lla: benefit » risk ‘it is reasonable
to administer the treatment’’; Level of
Evidence B: non-randomised studies

Class lla; Level of Evidence C: expert
consensus

Grade 2 C: benefit/risk ratio not
demonstrated; Level of Evidence C:
observational studies, case report, etc.
(weak recommendation, alternative
treatment option)

Class lla; Level of Evidence B

Class I; Level of Evidence C

Class llb; Level of Evidence B

Class llb: benefit >risk, ‘‘the treatment
may be considered’’; Level of Evidence
B: non-randomised studies

CDT: catheter-directed thrombolysis; IFDVT: iliofemoral deep-vein thrombosis; PCDT: pharmacomechanical catheter-directed thrombolysis; PTS: post-thrombotic syndrome. AHA Classes:
I: Benefit »> Risk; procedure/treatment SHOULD be performed/administered; lla: Benefit » Risk; it is reasonable to perform procedure/administer treatment; Ilb: Benefit > Risk;
Procedure/treatment may be considered. AHA Levels of Evidence: A: multiple populations evaluated, data derived from multiple randomised clinical trials or meta-analyses; B: Limited
populations evaluated, data derived from a single randomised trial or non-randomised studies; C: Very limited populations evaluated, only consensus opinion of experts, case studies,
or standard of care. SVS/AVF Grades of recommendation: 1: Strong (the benefits of an intervention or treatment clearly outweigh its risk and burdens); 2: Weak (the benefits and risks
are uncertain or are more closely balanced). SVS/AVF Quality of evidence: A: High (consistent results from randomised clinical trials or observational studies with large effects; B:
Moderate (randomised clinical trials with limitations and very strong observational studies; C: Low (observational studies) or very low (case series, descriptive reports, expert opinion).
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In the absence of ischaemic thrombosis:

e In patients presenting an acute proximal DVT in a

lower limb, thrombolysis is not indicated as first-line
treatment in view of the absence of precise data in
the literature.

We recommend anticoagulant treatment alone
rather than thrombolysis. If no improvement of
symptoms is seen within the first 15 days and the
patient manifests signs and symptoms meeting the
criteria for serious adverse events (major obstruc-
tion, pain, oedema), despite a well-conducted
anticoagulant treatment, we suggest interventional
thrombolysis in the case of iliofemoral DVT for
certain selected patients* (class lla B recommenda-
tion, AHA 2011; Grade 2 C recommendation, AVF/SVS
2012) provided that the conditions specified below
are met:

In this context, the panel of experts recommends
that interventional thrombolysis be performed by
teams with expertise in this technique, involving a
specialised medical unit and an interventional unit
possessing the appropriate means of intervention,
with an individual discussion of each case (class | C
recommendation, AHA 2011).

* The criteria for patient selection are as follows (Il

b B recommendation, AHA 2016):

acute symptomatic proximal DVT (principally ilio-
caval or iliofemoral) dating from fewer than 7 to 14
days previously;

presence of one or more criteria indicating poor
tolerance e.g. oedema, pain, thrombus extension,
despite a well-conducted anticoagulant treatment;
patient with a life expectancy > 1 year, in good gen-
eral health and presenting a low risk of bleeding;
we recommend the same mode of anticoagulant
treatment after interventional thrombolysis as in the
absence of this procedure;

anticoagulant treatment should be pursued for at
least 3-6 months after the thrombolytic procedure;
the addition of an antiplatelet agent may be
discussed on a case-by-case basis by the team
responsible for the patient’s care;

the duration of anticoagulant treatment should be
discussed independently of the interventional pro-
cedure, notably in the case of an unprovoked index
thrombosis (Class Ila C recommendation, AHA 2011);
the duration of anticoagulant treatment should be
discussed on a case-by-case basis in the event of
incomplete recanalisation.

Patients with ischaemic thrombosis:

e We recommend the application of international rec-
ommendations:

e We recommend revascularisation in patients pre-
senting limb-threatening ischaemic iliofemoral
thrombosis (AHA class IC recommendation, AVF/SVS
grade 1A recommendation).

e We recommend revascularisation by CDT or PMT as
the first-line treatment (Class IC recommendation,
AHA 2011).

e In the absence of any local possibility of endovascu-
lar treatment, we recommend transfer of the patient
to an “‘expert’’ referral centre (Class IC recommen-
dation, AHA 2011).

e Surgical thrombectomy may be envisaged by experi-
enced surgeons in the case of iliofemoral thrombosis.

Elastic compression for the treatment of PTS

The results of randomised investigational studies concern-
ing the use of elastic compression stockings to prevent PTS
are discordant. For this reason, the French Society for Vas-
cular Medicine considered it essential to define consensual
guidelines for clinical practice.

Current recommendations (Table 14)

In France, the reference recommendations are those issued
by the French Medicines Agency (AFSSAPS) in 2009 [157].
The prevention of PTS is based on wearing elastic venous
compression socks or stockings exerting a pressure of 30
to 40 mmHg at the level of the ankle. It is recommended
to start wearing such socks or stockings as soon as possible
after the diagnosis of DVT and the initiation of anticoagulant
treatment, and to continue wearing them for a minimum of
2 years (or longer if symptoms persist).

These French recommendations are based on the concor-
dant results or two randomised open-label trials [113,124],
showing a reduction in the prevalence of PTS of 58 and 48%,
respectively, at 2 years versus the comparator arm in which
patients wore no elastic compression stockings during the
same period.

From the international standpoint, the recommendation
of the American College of Chest Physicians (ACCP), Chest
2016 [4] takes into account the publication of the results of
the SOX trial [111] which did not show any difference in the
prevalence of post-thrombotic syndrome at 2 years between
the elastic compression arm (in which patients wore stock-
ings exerting a pressure of 30—40 mmHg at the level of the
ankle) and the control arm in which patients wore placebo
stockings exerting a pressure of only 5 mmHg at the ankle.
The wording of the ACCP recommendation is *‘In patients
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Table 14 Summary of investigational trials (compression).
Author, Methodology End-point Inclusion Type of Compression Duration of No. of PTS with PTS without
year period/ proximal DVT (mm Hg) follow-up patients (n) compression compression
Proximal DVT (months) (%) (%)
At a distance from
index DVT
Ginsberg, 2001  Treatment Ginsberg 12 months Any DVT 20-30 12 202 0 4.3
[114] algorithm measure 30—40 61.1 58.8
Active vs. ? = 5.0
Placebo
stockings
Aschwanden, Open CEAP C4—Cé6 6 months Any DVT 26—36 36 169 13.1 20.0
2008 [159] —
Octavia, 2016 Open Villalta score 12 months Any DVT 36—46 12 518 13.0 20.0
[160] _
Acute phase
Brandjes, 1997  Open Villalta score 15—21 days First DVT 40 76 315 20,0 47.0
[113] — 11.0 23.0
Prandoni, 2004  Open Villalta score 7 days First DVT 30—40 50 180 24.5 49.1
[124]
Prandoni, 2012  Blinded Villalta score 5—7 days First 30—40 socks vs 36 267 35.6 socks vs —
[123] 30—40 thigh 32.6 thigh
length length
Kahn, 2014 Placebo Ginsberg 15 days First DVT 30—40 18 806 14.2 12.7
[111] stockings measure 5
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with acute DVT of the leg, we suggest not using compression
stockings routinely to prevent PTS’’ (Grade 2B recommen-
dation). The associated remarks are difficult to understand
at first sight: **This recommendation focuses on prevention
of the chronic complication of PTS and not on the treatment
of symptoms. For patients with acute or chronic symptoms,
a trial of graduated compression stockings is often justified.

Natural course of PTS after a proximal DVT

PTS, as evaluated by the Villalta score, varies over time. Fol-
lowing a proximal DVT, the initial weighted Villalta score was
reported by Kahn to decrease by half from an initial value of
8, reaching a plateau after 1 to 2 years [122]. The incidence
of severe PTS, including venous ulcer continued to increase,
reaching 30% at 6 years [158]. Published data indicate that
half the patients subsequently manifesting severe PTS had a
moderate Villalta score at inclusion into the cohort, whereas
the other half already met the criteria of severe PTS at
inclusion [122,158]. In the study reported by Aschwanden,
the incident rate of post-thrombotic trophic disorders in the
group not receiving elastic compression therapy was 20% at
3 years [159]. In this study, the patients included showed no
cutaneous lesions at inclusion.

Is elastic compression therapy an effective treatment for
post-thrombotic complications? Clinical trial results

The results of randomised investigational studies inves-
tigating the use of elastic compression are discordant.
Brandjes [113] and Prandoni [124] reported efficacy of
venous compression with a reduction of 50% in moderate or
severe PTS (Villalta qualitative score 1/0 or weighted Villalta
score) at 5 and 2 years, respectively. Compliance declared
by the patient (wearing of compression stockings for more
than 80% of the time) was over 80% in both studies.

In contrast, the double-blind, controlled SOX study [111],
in which patients in the control arm wore compression stock-
ings exerting a pressure of only 5mm Hg at ankle level,
showed no benefit of elastic compression. The main limita-
tions of this study comprised the very low rate of compliance
in both arms, the poorly discriminating definition of the com-
pliant group (wearing the compression stockings at least 3
days a week reported in at least three of the five visits sched-
uled in the protocol), and the rate of protocol violations in
terms of the use of compression stockings other than those
specified in the ostensibly placebo arm (from 6.1 to 7.4% of
patients depending on the visit), vs. 1.8 to 4.7% of patients,
depending on the visit, in the active compression arm. This
rate of protocol violations is high and could partly explain
the lower rate of PTS observed in the placebo arm.

The rates of patient compliance (69.1 and 55.6%, respec-
tively, in the two arms), were substantially lower than those
reported in previous studies. The effect of poor compliance
on observed efficacy has been reported in another study
[109].

Three trials were conducted after an observation period
of 1 year with no treatment [114], or a period of 6 months
during which the patients wore compression stockings [109],
or a period of 1 year with or without the use of elastic
compression stockings at the discretion of the investigator
[160]. The study reported by Ginsberg, using an endpoint
with low sensitivity, showed no benefit of compression

stockings [114]. The study reported by Aschwanden [159]
used an endpoint based on the incidence of post-thrombotic
trophic disorders, less subject to bias in the evaluation
of functional disorders in the context of an open-label
study, but the study was underpowered. Use of compression
stockings reduced the incidence of the clinical endpoint
by 40% in the active treatment arm. One trial compared
thigh-length with below-knee (socks) compression elastic
stockings after a first episode of DVT. PTS occurred in 32.6
and 35.6% respectively (p>0.05) with more side effects
leading to premature discontinuation in case of thigh-length
compression (21.5 vs 13.6%) [123].

A recent Cochrane systematic review identified 10 RCTs
with a total of 2361 participants that evaluated compression
therapy. The overall methodological quality of these trials
was low. Overall, the use of elastic compression stockings
led to a clinically significant reduction in the incidence of
PTS (risk ratio (RR) 0.62, 95% confidence interval (Cl) 0.38
to 1.01; p=0.05; 1393 participants; 5 studies; low-quality
evidence); no reduction in the incidence of severe PTS (RR
0.78, 95% C1 0.53 to 1.15; p=0.21; 1224 participants; 4 stud-
ies; low-quality evidence); and no clear difference in DVT
recurrence (RR 0.94, 95% CI 0.69 to 1.28; 1212 participants;
4 studies; p=0.69; low-quality evidence) [161].

Is it possible to identify patients with different levels of
risk of PTS?
Population at low risk of PTS. Ginsberg and colleagues
studied 120 patients with symptomatic or asymptomatic
proximal DVT detected after surgery who manifested no
PTS or reflux (assessed by the presence of pain and venous
oedema for the past month) at 1 year post-DVT. The inci-
dence of PTS (presence of pain and venous oedema for the
past month) at 55 months was only 5% (3.7% in patients
with asymptomatic DVT) [114]. In the same study, among 47
patients presenting asymptomatic post-thrombotic reflux,
4.7% manifested symptomatic PTS at 57 months. Among
patients having experienced an initial symptomatic proxi-
mal DVT with a Villalta score below 4 at 1 month, 32% still
had a Villalta score below 4 at 2 years [122].
Risk factors for PTS [6]. The principal risk factors for PTS
are ipsilateral recurrence of DVT, which increases the risk by
a factor of 3 to 6 [122,124,162], an iliofemoral rather than
popliteal location of the DVT [132], age, with a 30% increase
in the risk of PTS every 10 years [122], obesity [132,163], and
the quality of anticoagulation treatment [164,165].
Independent predictive factors for PTS comprise a Vil-
lalta score of 5 or more at 1 month [122,166], a residual
thrombus, and a high level of D-dimers [138,167].
Distal deep vein thrombosis. No data have been published
yet estimating the incidence or prevalence of PTS after dis-
tal DVT.
If elastic compression is prescribed, what is the optimal
duration of such therapy after a proximal DVT?. The dura-
tion of elastic compression therapy in investigational studies
has ranged from 2 years [111,124] to 5 years [113]. Observa-
tional studies have shown that skin complications increase
up to 6 years after the onset of DVT [158]. In studies
investigating short- or medium-term PTS prophylaxis the
observation periods have lasted less than 6 years, precluding
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assessment of the prevention of late complications, partic-
ularly leg ulcers, with the necessary power.

Which elastic compression should be prescribed?

The different compressions used in published trials
(Table 14). In the original study reported by Brandjes [113]
the compression stockings used were made to measure,
being manufactured on a flat knitting machine and therefore
rather rigid, exerting a pressure of 40 mmHg at the ankle
[corresponding to class 4 in France). They were worn for
2 years from the second to third week following the start
of anticoagulant treatment. This protocol achieved a 58%
reduction in the incidence of PTS.

In the studies conducted by Prandoni and colleagues
[123,124], the socks or stockings used were ready-made
products manufactured on a flat knitting machine and exert-
ing a pressure of 30 to 40 mmHg at the ankle [corresponding
to class 3 to 4 in France). They were worn for 2 years start-
ing from the first week after the initiation of anticoagulant
treatment. This protocol led to a 48% reduction in the inci-
dence of PTS.

In the study reported by Aschwanden [159], the socks
or stockings used were ready-made products manufactured
on a flat knitting machine and exerting a pressure of 26 to
36 mmHg at the ankle [corresponding to class 3 in France).
This protocol resulted in a 35% reduction in the incidence of
PTS.

In the SOX study, 30—40mm Hg graduated elastic
compression stockings ready-made open-toes cotton socks
were used [111].

No study focusing on the prevention of PTS has used elas-
tic compression socks or stockings exerting a pressure of
less than 25 mmHg at the ankle (corresponding to class 2
in France),

No study focusing on the prevention of PTS after symp-
tomatic DVT has used elastic compression socks or stockings
exerting a pressure of less than 25 mmHg at the ankle (cor-
responding to class 2 in France).

No study has compared different levels of compres-
sion and no study has evaluated different types of elastic
compression devices, for example socks exerting their high-
est pressure at the level of the calf rather than the ankle or
round kneeting versus flat kneeting socks.

In the context of PTS prophylaxis, we suggest that:

e elastic compression therapy should not be systemat-
ically prescribed after a proximal DVT;

e elastic compression should be prescribed only in the
presence of signs of CVI following a lower-limb DVT;

e no recommendation concerning elastic compression
can be issued at present for patients presenting a
distal DVT, pending publication of the results of the
CACTUS-PTS study. However, by analogy with prox-
imal DVT, we suggest treating signs of CVI in both
legs.

Duration of compression:

e After a proximal DVT, we suggest that elastic
compression should be maintained for as long as the
signs of CVI persist;

e We suggest that compression stockings should be
worn on both legs by patients with contralateral CVI
irrespective of its aetiology;

e We suggest checking that elastic compression effec-
tively alleviates complications (oedema and pain)
before any renewal of its prescription.

e If elastic compression does not appear to be effec-
tive, we recommend checking patient compliance
and suggest increasing the force of compression and
searching for an underlying aggravating cause (e.g.
obstructive syndrome, reflux) that might necessitate
an alternative treatment.

Type of elastic compression:

e We suggest socks rather than thigh level compres-
sion.

e At present, no suggestion can be made concerning
the texture (manufacture on a flat or circular knit-
ting machine) of the elastic compression devices to
be used and are made on the pressure applied at
the ankle in the absence of comparative studies and
pending the results of the CELEST trial.

Therapeutic management of superficial vein
thrombosis (SVT)

The challenge

Superficial vein thrombosis (SVT), a manifestation of VTE,
is @ common condition yet it has been less well studied
than any other type of VTE. Few clinical trials have focused
on this condition and relevant published data are relatively
scarce [182]. SVT is regarded as a relatively benign disease
yet recent studies have challenged this concept by showing
that its risk factors overlap with those of deep-vein throm-
bosis (DVT) and also that it is frequently associated with DVT
or PE [183]. Its progressive and often recurrent nature is also
problematic.

Several observational studies have indicated a link
between SVT and DVT, revealing that around 25% of patients
with symptomatic SVT also present DVT, a frequency jus-
tifying an early complete diagnostic work-up [184,185].
However, the incidence of SVT remains unclear. Several
retrospective studies have suggested an incidence higher
than that of DVT, but a recent French study conducted in
a community-based general population showed an incidence
closer to that of PE [183,186]. SVT is usually diagnosed on the
basis of clinical findings, but the diagnosis should be system-
atically confirmed by an ultrasound examination allowing
detection of any associated deep-vein thrombosis. In 2010,
the CALISTO trial demonstrated the benefit of treatment
with fondaparinux at the dose of 2.5mg (one injection per
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day) for 45 days in preventing the extension and recurrence
of SVT, the clinical safety of this treatment being good [187].
Prior to CALISTO, the treatment of SVT was based on venous
compression therapy, non-steroidal anti-inflammatory drugs
(NSAID) and anticoagulation using various therapeutic reg-
imens [188]. Surgery could also be envisaged in certain
cases. In CALISTO, the inclusion criteria designed to obtain
a homogeneous population meant that numerous questions
remained unanswered with respect to SVT occurring in other
locations and under other circumstances, notably in preg-
nant women and patients with renal insufficiency, as well
as in patients with recurrent SVT and SVT less than 5 cm in
length.

e In the context of suspected SVT, we recommend,
in the first instance, a complete venous ultrasound
examination of the lower limbs to detect any associ-
ated DVT.

Place of anticoagulants in the treatment of
superficial vein thrombosis

An anticoagulant treatment should be envisaged for all
patients presenting SVT. Based on the results of CALISTO,
fondaparinux was granted a Marketing Authorisation (MA) for
the treatment of acute, symptomatic, spontaneous super-
ficial vein thrombosis of the lower limbs in adults not
presenting associated deep-vein thrombosis [187]. Interna-
tional guidelines therefore propose treating SVT of more
than 5cm in length with fondaparinux at the dose of 2.5mg
or with low-molecular-weight heparins (LMWH) rather than
no treatment (grade 2B recommendation), suggesting the
use of fondaparinux in preference to LMWH (grade 2C rec-
ommendation) [4]. Prior to CALISTO, the recommendations
issued by the French Medicines Agency (AFSSAPS) in 2009
were of low grade, suggesting low-dose anticoagulation for
7 to 30 days associated with venous compression (based
on professional consensus) and NSAID administered topically
rather than systemically (grade C recommendation). The use
of anticoagulants at curative dose was not recommended for
SVT (grade C recommendation) with the exception of SVT
extending to the saphenofemoral junction. If treatment with
fondaparinux or an LMWH was implemented, continuation
of this treatment for 7 to 30 days was suggested (based on
professional consensus). The role of surgery was limited, as
this was not recommended as an initial treatment (grade C
recommendation), although it could be considered for SVT
extending to the saphenofemoral junction[189]. The indica-
tion of fondaparinux for the treatment of SVT is based on the
results of the CALISTO trial, which showed a lower incidence
of symptomatic thrombotic events in patients receiving fon-
daparinux, based on a composite endpoint comprising DVT
recurrence, PE or extension of SVT to within less than 3cm
of the saphenofemoral junction, as well as SVT recurrence.
The incidence of this endpoint was 1.2% in the fondaparinux
group versus 6.3% in the placebo group at the end of a 2.5-
month follow-up after the diagnosis of isolated SVT. The

incidence of major bleeding was identical in the two treat-
ment groups at the end of this period [187].

The results of CALISTO therefore justify current guide-
lines, which recommend treating symptomatic SVT involving
thrombosis more than 5cm long and located more than 3cm
from the saphenofemoral junction for 30 to 45 days.

However, numerous questions remain unanswered and we
shall discuss these in the following sections.

Unprovoked or provoked nature of superficial vein
thrombosis

SVT may be characterized as unprovoked if examination
of the patient reveals no evidence of any readily identi-
fiable risk factors likely to have triggered this condition.
Provoked SVT shares numerous risk factors with DVT, namely
age above 65 years, obesity, active cancer, history of
thromboembolism, pregnancy, use of oral contraceptives or
cestro-progestative therapy, recent surgery, and certain rare
diseases, such as Behcet’s disease and Buerger’s disease.
Varicose veins constitute the principal risk factor for lower-
limb SVT, being present in 80 to 90% of the cases. Typically,
SVT occurs in elderly women with a high body mass index
(BMI) and chronic venous insufficiency. SVT may therefore
be considered to be unprovoked if it occurs in the absence
of the associated risk factors cited above [190—192].

Definition of unprovoked and provoked SVT:

e unprovoked SVT is defined by the absence of any
evident triggering factor;

e provoked SVT is defined by the presence of risk fac-
tors (immobilization, cancer, surgery, etc.);

e the presence of varicose veins is a risk factor for SVT.

Treatment of SVT

No data have been published supporting prolonged treat-
ment of patients presenting unprovoked SVT. The principal
risk factors identified in the POST and OPTIMEYV trials, eval-
uating thromboembolic recurrence at three months, were:
male sex and hospitalisation (OPTIMEV multivariate analy-
sis). In the Optimev study, mortality at three months was
higher in the group of patients whose SVT was located in
a ‘‘healthy vein’’ than in the group presenting SVT in a
varicose vein, but association with DVT was more frequent
in the ‘‘healthy vein’’ group and may be a confounding
factor[185].

In the POST trial, history of thromboembolism, male sex,
presence of cancer and absence of varicose veins were risk
factors for recurrence. Published data therefore provide no
argument in support of increasing the duration of treatment
in patients presenting unprovoked SVT. A search for can-
cer, an inflammatory disease or, depending on the context,
thrombophilia associated with antiphospholipid antibody
syndrome (APLS) may be justified in certain cases [184].

Similarly, no published data confirm the value of increas-
ing the doses of the treatment administered in order to
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enhance resolution of the thrombosis [193]. Based on the
current state of knowledge, it is premature to propose treat-
ing SVT with a direct oral anticoagulant.

With regard to recurrent SVT, available epidemiological
data provide no information concerning the risk of recur-
rence beyond the second episode.

There is no justification for long-term treatment of
patients experiencing recurrence of unprovoked SVT. The
risk factors potentially associated with recurrence are prin-
cipally male sex, history of VTE, and cancer. In the presence
of these factors, particularly cancer, a specific treatment
should be envisaged (see below). With regard to other risk
factors, a longer treatment may be considered on a case-by-
case basis. Finally, the data concerning venous thrombosis in
a non-varicose vein are contradictory and do not provide a
basis for any specific treatment proposal. There are no data
supporting adjustment of anticoagulant doses to achieve
greater efficacy.

e For patients experiencing an initial episode or a
first recurrence of isolated symptomatic SVT with
a thrombus over 5cm long and located more than
3 cm from the saphenofemoral junction (the CALISTO
criteria), with no risk factor, we recommend an anti-
coagulant treatment with fondaparinux 2.5 mg (one
injection per day) for 45 days.

e There is no justification for administering a loading
dose, or for increasing the duration of treatment.

e For patients presenting symptomatic SVT in a non-
varicose vein, with no associated risk factor, we
recommend the same treatment.

e From the third recurrence of SVT onwards, the bene-
fit of prolonged treatment is uncertain and should be
discussed with the patient, taking into account the
patient’s risk of bleeding and life choices.

e A search for cancer may be useful in patients
manifesting unprovoked SVT, from the first episode
onwards.

Superficial vein thrombosis and active cancer
according to ISTH criteria

In patients experiencing an onset of SVT in the context of
cancer, the rate of SVT recurrence following discontinua-
tion of anticoagulant treatment is around 10%, justifying
the pursuit of this treatment as long as the cancer is
active, provided that the risk of bleeding is acceptable
[184,185,194,195].

For SVT occurring in the setting of cancer, we suggest
treatment for 3 to 6 months. For patients with active cancer
and without any increased risk of bleeding, prolonged anti-
coagulant treatment may be proposed. Treatment beyond 3
months is advisable but the patient’s wishes should also be
taken into account as the risk of embolism associated with
SVT in this population is largely unknown.

By analogy with proximal DVT and PE, an initial treat-
ment with a LMWH without any relay treatment should be
envisaged for SVT.

e For patients experiencing SVT in the context of can-
cer, we suggest considering on a case-by-case basis
prolongation of anticoagulant treatment beyond 45
days.

e In the event of symptomatic extension of SVT, objec-
tively confirmed by ultrasound, in a patient receiving
anticoagulant treatment at a prophylactic dose, we
suggest continuing anticoagulant treatment at a
curative dose for 3 months without switching to an
oral anticoagulant.

Superficial vein thrombosis and identified risk
factors (apart from cancer)

e We suggest respect of the recommended duration of
treatment in view of the substantial risk of recur-
rence if treatment is discontinued prematurely.

e We suggest refraining from emergency treatment of
varicose saphenous veins on diagnosis of SVT.

e Once the acute episode has resolved, and if no par-
ticular risk factor is present, we suggest proposal
of ablation of the affected varicose veins after the
occurrence of SVT.

Superficial vein thrombosis less than 5cm in length

SVT involving a small thrombus, defined empirically as being
less than 5cm long, are considered as benign and require
only symptomatic treatment. SVT exceeding 5cm in length
necessitate the treatment specified above. These data are
based on the STENOX trial [196] in which the length of 5cm
was arbitrarily chosen to define a clinically relevant throm-
bosis. The same threshold thrombus length was adopted in
the CALISTO trial.

For thrombosis less than 5cm long, we therefore suggest
topical treatment. However, this therapeutic strategy may
be reconsidered if the thrombus is located close to a per-
forating vein or to the saphenofemoral or saphenopopliteal
junction, in which case the risk of extension into the deep
venous system is greater. The therapeutic strategy may also
be adapted according to the risk factors presented by the
patient, notably in the case of cancer [184,185,190].

o We suggest that anticoagulants should not be used to treat
SVT if the thrombus is less than 5cm in length.

e For thrombosis less than 5cm long, we therefore suggest
topical treatment.

e For patients with SVT involving a multi-segmented throm-
bus or bilateral thrombi less than 5 cm long, in the absence
of cancer, we suggest initiating an anticoagulant treat-
ment at prophylactic dose

Thrombosis located less than 3 cm from the
saphenofemoral junction

Few studies have specifically focused on SVT extend-
ing to the saphenofemoral or saphenopopliteal junction
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and patients presenting such thrombosis have often been
excluded from clinical trials. Nevertheless, various findings
indicate their potential for serious consequences as a result
of extension of the thrombosis into the deep venous system
[184]. The pooled results of the POST and OPTIMEV trials
show that involvement of the saphenofemoral or sapheno
popliteal junction increased the risk of DVT and PE at 3
months [univariate analysis) [185]. Several other studies
have also described extensions of the thrombus into the
common femoral vein, in approximately 50% of patients.
The management of these SVT remains controversial: lig-
ation of the saphenofemoral junction has been proposed
by North-American teams, whereas in Europe, the tendency
is to suggest a 3-month anticoagulant treatment [192]. A
major distinction is whether or not the thrombus extends
to the pre-terminal valve, which may determine recourse
to surgery. A systematic review published by Sullivan and
colleagues showed that surgery is associated with a risk of
extension to the deep venous system, and in particular, a
risk of PE similar to that associated with no treatment [197].
Recent guidelines suggest exclusively medical treatment [4].

o In the absence of confirmed scientific data, we sug-
gest that sapenofemoral ligation should be avoided.

e We suggest anticoagulant treatment at curative dose
for at least 3 months for SVT involving a throm-
bus located less than 3 cm from the saphenofemoral
junction in the absence of any bleeding risk.

Asymptomatic superficial vein thrombosis

Data concerning asymptomatic SVT are scarce, as most SVT
are accompanied by clinical symptoms, frequently major,
which facilitate their diagnosis.

In the absence of validated data, we suggest refraining
from anticoagulant treatment.

In the setting of cancer, SVT are generally symptomatic.
However, if an asymptomatic SVT is detected in a patient
with cancer, prescription of anticoagulant treatment at a
curative dose may be envisaged without supportive clinical
evidence. In all other cases, anticoagulant treatment is not
advised.

Specific situations

Superficial vein thrombosis, pregnancy and
estro-progestative contraception

As pregnant women are excluded from interventional clin-
ical trials, few data are available concerning SVT in this
population. SVT is nevertheless a frequent complication dur-
ing pregnancy. On the basis of the recommendations issued
by the Canadian Society of Obstetricians and Gynaecologists
[198], treatment with LMWH at a prophylactic dose may be
suggested for patients presenting SVT during pregnancy. The
duration of treatment is more difficult to establish. Most
authors concur in proposing durations ranging from 1 to 6
weeks, favoring a longer treatment duration for patients
presenting bilateral or highly symptomic thrombosis, or

thrombosis located in proximity to the deep venous system.
For more limited or smaller SVT, Canadian recommendations
suggest clinical evaluation comprising an ultrasound exam-
ination repeated after one week. Given the difficulty of
patient selection and the low risk of bleeding, a six-week
treatment may be considered necessary, also taking into
account the post-partum risk of thromboembolism.

e For SVT occurring during pregnancy, we suggest a
6-week anticoagulant treatment with a LMWH at a
prophylactic dose. We suggest that the increased risk
of thromboembolism during the post-partum period
should be taken into account.

For SVT occurring after the use of cestro-progestative
contraceptives, treatment with fondaparinux at 2.5 mg (one
injection per day) for 45 days is proposed. Guidelines sug-
gest discontinuation of cestro-progestative contraception
during anticoagulant treatment and immediately following
its discontinuation, with a subsequent switch to a non-
thrombogenic mode of contraception [199].

e For SVT occurring during pregnancy, we suggest an
anticoagulant treatment at a prophylactic dose using
a LMWH.

e We suggest that the increased risk of thromboem-
bolism during the post-partum period should be
taken into account.

e By analogy with DVT, we suggest considering on a
case-by-case basis the prolongation of anticoagulant
treatment beyond 45 days, throughout the post-
partum period.

o In the event of a documented extension of SVT dur-
ing anticoagulant treatment at prophylactic dose,
we suggest envisaging the use of curative doses with
regular clinical monitoring.

e In view of the mode of administration (subcutaneous
injections during a long period), we suggest giving
preference to a once-a-day injection regimen.

e We suggest refraining from regular platelet monitor-
ing in patients receiving a LMWH for SVT.

e In the case of SVT occurring in the context of cestro-
progestative therapy, we recommend treatment with
fondaparinux at 2.5 mg for 45 days.

e We suggest replacing oestro-progestative contracep-
tion by a method of contraception not associated
with an increased risk of thromboembolism.

SVT in the context of anticoagulant treatment

e For SVT occurring during oral anticoagulant treat-
ment at prophylactic dose, we suggest switching to
treatment with a LMWH or fondaparinux at curative
dose.
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Risk of bleeding anticoagulant therapy [201]. However, in patients pre-

e We suggest refraining from anticoagulant treatment
if the patient is at significant risk of bleeding or
is experiencing active bleeding, suggesting instead
clinical and ultrasound monitoring. The ultrasound
examination should be performed at weekly inter-
vals.

e We recommend avoiding placement of a vena cava
filter in this context.

o If the risk of bleeding is lower, recourse to antico-
agulation should be decided on a case-by-case basis,
taking into account particularly the presence of addi-
tional risk factors for thrombus extension.

Elastic compression therapy for SVT

Prescription of elastic compression stockings is standard for
patients with SVT, both to reduce oedema and as a symp-
tomatic treatment for pain associated with SVT. In general,
this therapy is proposed for one week or even two weeks.
Furthermore, as the wearing of elastic stockings is an inte-
gral part of treatment for venous insufficiency associated
with varicose veins, and SVT is often a complication of
varicose veins, this therapy is widely prescribed. Data con-
cerning the value of elastic compression therapy in the
context of SVT are scarce, but a recent clinical trial showed
no improvement of symptoms, no increase in patency, no
reduction of thrombosis, no improvement in quality of life,
and no decrease in analgesic consumption in 80 patients
presenting a SVT less than 5cm long [200]. Wearing elastic
compression stockings may nevertheless be suggested, in the
absence of any contraindication, in order to relieve symp-
toms or to continue the management of superficial venous
insufficiency in the context of SVT, without any expecta-
tion of benefit in terms of recanalization or prevention of
thrombus extension. This therapy may be prescribed as a
complement to anticoagulant treatment if necessary.

A Cochrane meta-analysis did not sufficiently differenti-
ate data concerning the use of compression therapy alone
for any conclusions to be drawn, although the benefit of this
therapy as a complement to anticoagulant treatment was
noted [188].

o Despite the absence of convincing data on the benefit
of compression therapy on recanalization or the risk
of recurrence, we suggest that elastic compression
stockings be warm for the purpose of analgesia, in
the absence of any contraindication.

Venous thrombosis of the upper limbs

Venous thrombosis occurs in approximately 40% of hospi-
talized patients fitted with an intravenous catheter. The
benefit of an anticoagulant treatment in these patients
has not been established and available data suggest that
symptomatic treatment should be prescribed rather than

senting unprovoked upper-limb SVT, a condition analogous
to unprovoked lower-limb SVT, an etiological assessment
should be envisaged.

e For SVT following peripheral vein puncture, topical
treatment is sufficient [except in the context of can-
cer).

e For unprovoked upper-limb SVT, the treatment is the
same as for SVT of the lower limbs.

Superficial vein thrombosis after thermal ablation of
varicose veins

No recommendation has been issued in favor of thrombopro-
phylaxis in patients scheduled to undergo thermal ablation
of varicose veins. A control ultrasound examination is gen-
erally recommended after thermal ablation to detect any
clinically relevant thrombotic complications. The incidence
of such thromboembolic complications is nevertheless low,
these complications occurring in less than 1% of the patients
after thermal ablation procedures [202]. The benefit of
treatment with an LMWH or an anticoagulant treatment
at a curative dose has not been established. However, for
documented SVT meeting CALISTO criteria, treatment with
fondaparinux 2.5mg per day for 45 days may be envis-
aged, although it is important to differentiate SVT from vein
induration following the thermal ablation procedure.

e Following thermal ablation of varicose veins, treat-
ment with fondaparinux 2.5 mg per day for 45 days
may be envisaged for symptomatic SVT involving a
thrombus exceeding 5cm in length.

e Following thermal ablation of varicose veins, there
is no indication for treating a thrombus that does not
extend beyond the saphenofemoral Junction.

Mondor’s disease

The data concerning the etiology and treatment of Mondor’s
disease are contradictory, as this condition does not corre-
spond to a true thrombotic episode but more likely to an
inflammatory episode or to thickening and local inflamma-
tion of the vein concerned. The efficacy of an anticoagulant
treatment has not been established.

e We suggest that anticoagulant treatment should not
be prescribed for patients with Mondor’s disease, as
this condition does not correspond to venous throm-
bosis.

Severe renal insufficiency

Patients with severe renal insufficiency are systematically
excluded from clinical trials, while in the cohorts enrolled in
observational studies focusing on SVT, patients with severe
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renal insufficiency are generally too few for any conclusions
to be drawn concerning therapeutic strategies [184,185].

e For patients with severe renal insufficiency (crea-
tinine clearance according to the Cockcroft-Gault
formula <30mL/min), we suggest solely clinical and
ultrasound monitoring in the first instance.

e With regards to patients with additional risk factors.

e For those with a creatinine clearance of
20—30mL/ml, we suggest replacing fondaparinux by
tinzaparin at a prophylactic dose.

Patients aged over 80 years

e For patients over 80 years old, we suggest the same
therapeutic strategy as for younger patients, in the
absence of any particular risk of bleeding unrelated
to age.
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