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Clinical relevance of distal deep vein thrombosis
Review of literature data
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1Division of Angiology and Hemostasis, 2Division of Internal General Medicine, Geneva University Hospital, Geneva, Switzerland
3Department ofVascular Medicine, University Hospital, Montpellier, France
4Department of Internal Medicine and Chest Diseases and EA 3878, Brest University Hospital, France

Summary
The standard diagnostic approach of suspected deep vein
thrombosis (DVT) is serial lower limb compression ultrasound
(CUS) of proximal veins.Although it only assesses the proximal
veins, withholding anticoagulant treatment in patients with a
negative CUS on day one and after one week has been proven to
be safe. However, in many centres, distal DVT is systematically
screened for and treated by anticoagulants.The objectives of the
review were 1) to evaluate the rate of extension of distal DVTs
to proximal veins 2) to compare the safety of proximal limited
CUS versus single complete CUS.We performed a MEDLINE
search covering the period from January 1983 to January 2005
by using the key-words “calf vein thrombosis”,“distal thrombo-
sis” and “compression ultrasonography”. English, German and
French language original studies were retrieved. Moreover, ref-
erences of retrieved articles were screened in order to detect
missed pertinent articles. We pooled data of management

Keywords
Calf thrombosis,distal deep vein thrombosis,compression ultra-
sonography, proximal deep vein thrombosis

studies where proximal or complete (i.e. proximal and distal)
CUS were used, respectively. Studies evaluating CUS limited to
the proximal veins showed a good safety profile with a pooled
estimate of the 3-month thromboembolic rate of 0.6% (95% CI:
0.4–0.9%) in patients in whom anticoagulation was withheld.
Studies using proximal and distal CUS showed a similar pooled
estimate of the 3-month thromboembolic rate (0.4%, 95% CI:
0.1–0.6%) but distal DVT accounted for as many as 50% of all
diagnosed DVTs in those series.Therefore, searching for distal
DVT potentially doubles the number of patients given anti-
coagulant therapy and entails a risk of over-treatment. Data
suggesting that anticoagulation is indicated for distal DVT are
limited, and realizing distal CUS entails a risk of over-treatment.
There is an urgent need for randomised trials assessing the use-
fulness of anticoagulant treatment in distal DVT.
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Introduction
During the last two decades, diagnosis of deep venous thrombo-
sis (DVT) has made considerable progress. Invasive procedures
such as phlebography have been replaced by non-invasive diag-
nostic tests, in particular lower limb venous compression ultra-
sonography (CUS). By definition, proximal DVT involves the
popliteal and/or more proximal veins. Distal DVT involves infra-
popliteal veins: i.e. posterior tibial veins, peroneal veins, anterior
tibial veins, and muscular calf veins (soleal or gemellar veins).
The sensitivity and specificity of CUS for proximal DVT are
high (97% and 98%, respectively) (1) and the necessity for treat-

ing proximal DVT by anticoagulants is based on robust evidence
(2). On the other hand, the sensitivity and specificity of CUS for
distal and possibly non-occlusive DVT are certainly lower (1, 3)
and a meta-analysis by Kearon et al. reported sensitivity of 50%
to 75% and specificity of 90% to 95% (1). Moreover, due to con-
siderable uncertainty on the natural history of distal DVT, in par-
ticular the rate of extension to proximal veins, the need for anti-
coagulant treatment is debated.Therefore, contrarily to proximal
DVT, the diagnostic and the therapeutic approach of distal DVT
remain controversial.

We first reviewed the available data on the natural history of
distal DVT, in particular the rate of extension to proximal veins.

© 2006 Schattauer GmbH, Stuttgart
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To better evaluate the necessity of searching for and treating dis-
tal DVTs, we then reviewed, pooled and compared 1) the data of
outcome studies using CUS limited to the proximal veins and 2)
the data of outcome studies using proximal and distal veins CUS
in patients with clinically suspected DVT.

Methods
Study identification
We attempted to identify all published data encompassing: 1)
prospective studies assessing the rate of extension of distal DVT
to proximal veins (group 1), 2) prospective trials using CUS li-
mited to the proximal veins where patients were left untreated if
proximal CUS was normal (group 2, reported in Table 3), and 3)
prospective trials using proximal and distal veins CUS where pa-
tients were left untreated if proximal and distal CUS were normal
(group 3, reported in Table 4). Studies matching our research
criteria and assessing the rate of extension of distal DVTs to
proximal veins (group 1) were separated in two Tables according
to the administration (Table 2) or not (Table 1) of anticoagulant
treatment. Studies were identified by a MEDLINE (PubMed)
search covering the period from January 1983 to January 2005
by using the key-words calf vein thrombosis, distal thrombosis
and compression ultrasonography. We reviewed the titles of all
retrieved studies, and irrelevant ones were excluded. Articles in
English, German and French languages were accepted. We aug-
mented our searches by manually reviewing the reference lists of
all original articles and all review articles. This was done by two
of the authors (MR, GLG). Case reports and abstracts were ex-
cluded.

Study eligibility
The crucial issue was to retrieve studies where the extension to
proximal veins was assessed by accepted diagnostic means.
Proximal ultrasonography has shown to have excellent diag-
nostic accuracy at the proximal level. Therefore, to analyze the
rate of extension to the proximal veins of distal DVT, we in-
cluded only studies in which diagnosis of proximal extension
was made by phlebography or ultrasonography. Only prospective
studies were considered. As the number of studies assessing the
rate of extension of distal DVTs is limited, we accepted studies
including in- or outpatients and studies including post-surgical
patients.

Concerning trials about the safety of CUS limited to the
proximal veins (group 2) or of proximal and distal CUS (group
3) in patients with clinically suspected DVT, we selected pub-
lications only if 1) the diagnosis of DVT was based on objective
tests; 2) the studies were prospective; 3) included consecutive
patients; 4) patients were left untreated if ultrasound examin-
ation was normal and 5) had a formal follow-up of at least three
months. At least two authors evaluated each study for inclusion.
Any disagreements were resolved by discussion. Authors were
not blinded to journal, authors, or institution.

Study selection
On preliminary review of the titles and abstracts of citations
found by our search algorithm, we identified 100 potentially per-
tinent studies. We then reviewed the full text of each of those 100

articles, and excluded a further 72 publications: 21 because the
major aim of the study was the diagnostic accuracy or the useful-
ness of ultrasound in the diagnosis of DVT or in diagnostic strat-
egies for pulmonary embolism (4–24), 6 because they reported
data on the diagnostic value of phlebography (25, 26), plethys-
mography (27, 28), and of magnetic resonance (29, 30) in sus-
pected DVT; 12 because they were general review articles (1, 3,
31–40), 10 because they reported the association of distal DVT
and pulmonary embolism but did not specify the rate of exten-
sion to proximal veins (7, 41–49), 6 because they were retrospec-
tive (8, 50–54), 1 because it compared complete CUS with proxi-
mal CUS associated with clinically-guided and not systematic
distal CUS (55), 3 because they studied the patterns and distribu-
tion of isolated calf DVT (56–58), 2 because the extension of dis-
tal DVT to adjacent distal veins or to proximal veins was not
specified (59, 60), 5 because they analyzed relations between
distal DVT and the post-thrombotic syndrome (61–65), 1 be-
cause it was a prospective study assessing the safety of a single
complete CUS, but the proportion of proximal and distal DVTs
was not specified (66), 1 because it studied the role of systematic
detection of distal DVT in orthopedic patients (67), 1 because it
reported (68) the same data as a previously published work (69),
3 because they used incomplete proximal and/or incomplete dis-
tal examination (70–72). This left us with 28 studies that met our
selection criteria: 19 prospective studies including 1355 patients
where the proximal extension of distal DVT could be analysed
(Tables 1 and 2); 6 prospective outcome studies including 5876
patients (Table 3) and assessing the safety of CUS limited to
proximal veins in suspected DVT (73–78); 3 prospective out-
come studies (Table 4) including 2714 patients and assessing the
safety of complete CUS in suspected DVT (79–81). The first 19
studies were divided in two Tables: Table 1 displays studies in-
cluding patients with distal DVTs left untreated and Table 2 dis-
plays studies where patients with distal DVTs were treated with
various anticoagulant regimens.

Data analysis
It is important to point out that these studies of the group 1, dis-
played in the Tables 1 and 2, were highly heterogeneous as they
included patients in very different clinical settings and as vari-
able proportions of patients were given anticoagulant treatment.
Therefore, a pooled estimate of the rate of extension in treated
and not treated patients could not be calculated.

For groups 2 and 3, differences between studies for the esti-
mation of the three-month thromboembolic risk were assessed by
a chi-2 test. The results of the homogenous studies were pooled
into an overall estimate of the three-month thromboembolic risk,
with its 95% confidence interval, using averaged, inverse vari-
ance-weighted estimates from each study (Tables 3 and 4).

Results
Prevalence of distal DVT
In studies including inpatients, 80% of DVTs are proximal and
distal DVT accounts for only 20% of all DVTs (3, 58, 82). How-
ever, some studies with outpatients report a proportion of distal
DVT as high as 60 to 70%, underlining the potential relevance of
the problem in clinical practice (83, 84).
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Natural history of distal DVT
In a consecutive series of 189 outpatients with a first episode of
venographically diagnosed symptomatic DVT, 99% of patients
with proximal DVT also had associated calf vein thrombosis,
and there was a continuous involvement between the proximal
and distal veins in > 90%, suggesting that most thrombi orig-
inated in the calf (58). The natural history of deep vein thrombo-
sis seems to be in the vast majority of cases the development of
a thrombus in the distal veins of the calf that extend proximally,
the so-called ascending thrombosis. The embolic potential of
proximal vein thrombosis is unanimously recognized. On the
other hand, although data are scarce, distal clots appear to have a
much lower embolic potential (41). Therefore, the rate of proxi-
mal extension of distal DVT is a crucial issue as it largely deter-
mines the potential clinical relevance of distal DVT. Table 1 dis-
plays available studies in which the rate of propagation to proxi-

mal veins was reported in patients left untreated. Table 2 displays
studies in which the rate of propagation was reported in patients
receiving various anticoagulant regimens. The global rate of ex-
tension was highly variable (0 to 44%) and the variations in study
design and target population were too large to allow a pooled es-
timate or a comparison between the proportion of patients who
extended their distal DVT to proximal veins in treated and un-
treated patients.Therefore, data displayed at the bottom ofTables
3 and 4 simply reflect the number of distal DVTs having ex-
tended to proximal veins/ all followed-up distal DVTs.

In a previous review of the literature analysing both studies
where patients were anticoagulated-or not-, Philbrick et al. re-
ported that extension to the proximal veins varied between 0%
and 29% (33). It is difficult to establish the definitive rate of ex-
tension of distal DVT based on those studies which are unlikely
to be repeated. Indirect data from studies using serial proximal

Table 1: Reported rate of distal DVT extension to proximal veins in surgical and medical patients without anticoagulant treat-
ment.

Source, year Study type No. of patients in-
cluded/ Patients
with distal DVT and
complete follow-up

Type of follow-up
(FU)

Diagnosis of
extension

Proximal
Propagation
n/n,(%)

Kakkar et al.(98),
1969

Prospective 132/39 Daily clinical FU.
symptom-driven 125I
FUT follow-up

Phlebography 09/39, (23%)

Doouss et al.(99),
1976

Prospective 379/124 Daily clinical FU.
symptom-driven 125I
FUT follow-up

CUS
Phlebography

07/124, (6%)

Hull et al.(100),
1981

Prospective 322/11 Sytematic 125I FUT,
IPG and phlebography

Phlebography 00/11 (0%)

Moser et al.(101),
1981

Prospective 068/21 Systematic daily 125I
FUT and IPG. Sys-
tematic phlebography
at days 5–7

Phlebography 00/21, (0%)

Solis et al.(69),
1992

Prospective 042/38 Systematic post-
operative CUS and
phlebography

CUS, Phlebography 02/25, (8%)

Lohr et al.(102),
1995

Prospective 288/192 Systematic CUS at
3-day intervals

CUS 21/169, (12%)

Oishi et al.(103),
1994

Prospective 273/41 Systematic CUS at day
4 after total hip or
knee arthroplasty

CUS 07/41, (17%)

Lagerstedt et
al.(92), 1985

Prospective 051/51 Symptom-driven
clinical and 125I FUT
follow-up

Phlebography if
clinical
symptoms or posi-
tive 125I FUT

08/28, (29%)

Schwarz et
al.(104), 2001

Prospective 084/84 Sytematic CUS at days
3;5–7;10–12; 4 w.,3 m.

CUS 00/32, (0%)

Wang et al.(105),
2003

Prospective 055/37 Systematic clinical FU.
and phlebography
3–4 years after total
knee arthroplasty

Phlebography 0/37, (0%). No
details about
phlebographic
results in
function of
presence or
abence of
symptoms

MacDonald et
al.(96), 2003

Prospective 135/120 Systematic CUS at
days 5;9;14;30;30.

CUS 4/120, (3%)

Proportion of
MVT/ all distal
DVTs (%)

No data

No data

No data

No data

No data

No data

No data

No data

100%

No data

100%

Clinical context
of included
patients

Asymptomatic
post-surgical
patients

Asymptomatic
post- surgical
patients

Symptomatic
medical patients

Symptomatic
medical patients
or at risk (trauma,
surgery)

Asymptomatic,
post orthopedic
surgery

Symptomatic
surgical and
medical patients

Asymptomatic
post surgical
patient

Symptomatic
medical
patients

Symptomatic sur-
gical and
medical patients

Symptomatic and
asymptomatic
post-surgical pa-
tients

Symptomatic sur-
gical and
medical patients

Initial diagnosis

125I FUT
confirmation by
phlebography
125I FUT, CUS
confirmation by
phlebography
125I FUT, IPG con-
firmation by
phlebography
125I FUT, IPG
confirmation by
phlebography

CUS
Phlebography

CUS

CUS

125I FUT
confirmation by
phlebography

CUS

Phlebography

CUS

Type of treatment,
number of patients
assigned to treat-
ment ( )

None (39)

None (124)

None (11)

None (21)

None (25)

None (169)

None (41)

5 days IV. heparin (28)
then no anticoagu-
lation

Class II stockings
alone (32)

Asymptomatic pa-
tients: no treatment
(24)

None (120)

- - - - - - - - 58/610, (10%,
7-12%)

Total (n/n), (%,
95% CI)
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CUS, which show a low rate of proximal DVTs (1 to 5.7%) de-
tected by the repeated CUS (73, 74, 76–78) in patients left un-
treated, while at least 20% of DVTs are distal in phlebographic
series (58), may add useful information in this context and are
discussed later in this review.

The relationship between distal thrombosis and the post-
thrombotic syndrome is far from established. Some studies re-
ported the development of venous reflux in the affected distal or

in the adjacent distal veins, with persisting symptoms in the leg
(51, 85). However, these studies included limited number of pa-
tients and a very limited follow-up. Conversely, other studies
suggested that only popliteal vein involvement was correlated
with the risk of developing a post-thrombotic syndrome (86, 87).
The question of whether the limited reflux in a calf vein may lead
to severe post-thrombotic syndrome (i.e. ulceration) will require
further studies.

Table 2: Reported rate of distal DVT extension to proximal veins in surgical and medical patients with various anticoagulant treat-
ment. One study included some patients given streptokinase (106).

Source, year Study type No. of patients in-
cluded/ Patients with
distal DVT and
complete follow-up

Type of
follow-up

Diagnosis of
extension

Proximal
Propagation
n/n, (%)

Hull et al.(107),
1979

Prospective 068/32 Systematic 3 and
6 weeks, clinical,
IPG and 125I FUT
follow-up

Phlebography 00/32, (0%)

Bentley et
al.(108), 1980

Prospective 100/100 Systematic phle-
bography at day 7

Phlebography 01/100 (1%)

Lagerstedt et
al.(92), 1985

Prospective 051/51 Symptom-driven
clinical and 125I
FUT follow-up

Phlebography if
clinical symp-
toms or positive
125I FUT

00/23, (0%)

Schulman et
al.(106), 1986

Prospective 036/36 Systematic one
week
phlebography

Phlebography 00/36, (0%)

Krupski et
al.(109), 1990

Prospective 024/9 Systematic CUS
(repeated
3 times)

CUS 04/9, (44%)

Lohr et al.(110),
1991

Prospective 075/75 Systematic CUS at
3 to
4-day intervals

CUS 11/75, (15%)

Solis et al.(69),
1992

Prospective 042/38 Systematic post-
operative CUS
and phlebography

CUS, Phlebo-
graphy

03/13, (23%)

Lohr et al.(102),
1995

Prospective 288/192 Systematic CUS at
3-day intervals

CUS 00/23, (0%)

Meissner et
al.(85), 1997

Prospective 058/29 Systematic CUS at
D1;D7;M1;M3;M6;
M9;M12; then
yearly

CUS 04/29, (14%)

Astermark et
al.(111), 1998

Prospective 143/119 Systematic phle-
bography
24 months after
index event

Phlebography 4/119 (3%) at
3 m
11/119 (9%) at
2 y.

Pinede et al.(95),
2001

Prospective 736/197 Symptom-driven
CUS

CUS 04/197, (2%)

Schwarz et
al.(104), 2001

Prospective 084/84 Sytematic CUS
at days 3; 5–7;
10–12; 4 W.; 3 M.

CUS 00/52, (0%)

Wang et al.(105),
2003

Prospective 055/37 Systematic clinical
FU. and phlebo-
graphy 3–4 years
after total knee
arthroplasty

Phlebography 0/37, (0%). No
details about
phlebographic
results in func-
tion of presence
or absence of
symptoms

Total (n/n), (%,
95% CI)

- - - - 31/745
(4%, 3–6%)

Proportion of
MVT/all distal
DVTs (%)

No data

0% (only poster-
ior tibial DVTs)

No data

No data

No data

No data

No data

No data

12%

19%

No data

100%

No data

-

Clinical context
of included
patients

Symptomatic and
screening
of high-risk patients

Symptomatic and
asymptomatic medi-
cal and post-
surgical patient

Symptomatic
medical
patients

Symptomatic
medical and post-
surgical patients

Symptomatic
medical patients

Medical sympto-
matic or post-
surgical asympto-
matic patients

Asymptomatic, post
orthopedic surgery

Symptomatic surgical
and medical patients

Data missing

Symptomatic
medical patients

Symptomatic
surgical and medical
patients

Symptomatic
surgical and medical
patients

Symptomatic and
asymptomatic post-
surgical patients

-

Initial diagnosis

125I FUT, IPG
confirmation by
phlebography

Phlebography

125I FUT
confirmation by
phlebography

Phlebography

CUS

CUS

CUS
Phlebography

CUS

CUS

Phlebography

CUS

CUS

Phlebography

-

Type of treatment,
number of patients
assigned to treat-
ment ( )

14 days IV. Heparin
then 6 wk warfarin
(16) or sc.heparin
(16)

7 days sc. Heparine
(50) or IV. Heparin
(50)

5 days IV. heparin
then 3 mo warfarin
(23)

IV.heparin then 5–6 m.
warfarin (19)
Heparin and strepto-
kinase then 5–6
m.warfarin (17)

IV. heparin then war-
farin (unknown
duration)

Not specified

IV. heparin and war-
farin (13)

IV. heparin (23)
(unknown duration)

Various {Anticoagu-
lation (21),VCI filter
(2), unknown or no
treatment (8)}

IV. heparin or LMWH,
then warfarin (119)

IV. or sc.heparin then
fluindione 6 vs 12
weeks

10 days LMWH (52)

Symptomatic: IV. hepa-
rin 3–5 days then asa.
325 mg td. or LMWH
3–7 days (24)

-
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Proximal serial CUS in outcome studies
The limited performances of distal venous examination reported
in most studies explain why many centres use only proximal
CUS, i.e. limited to the popliteal, and supra-popliteal veins.
Since such protocols do not search for distal DVT that could po-
tentially extend to the proximal veins with a significant risk of
pulmonary embolism, the standard diagnostic approach consists
in performing two CUS limited to the proximal veins at day 1 and
7, the so-called “serial proximal ultrasonography “. Patients with
a proximal DVT on the initial ultrasonographic examination are
treated with anticoagulants. When the initial examination is
negative, patients are not anticoagulated, and a second proximal
CUS is repeated one week later to detect the potential extension
of distal DVT. Patients with a second normal CUS are consider-
ed as definitely not having a proximal DVT and are not treated.

Many prospective, well designed, outcome studies have
shown the safety of serial proximal CUS (Table 3). Six studies
used only proximal veins CUS (73–78). Five of these studies
used the classical repeated CUS and one used a single proximal
CUS associated with D-dimer dosage and pre-test clinical prob-
ability (75). In this study, the diagnostic strategy was based on
assessment of clinical probability, D-dimer dosage, and a single

proximal CUS. Patients with low or moderate clinical probabil-
ity, positive D-dimer and a normal proximal CUS were left un-
treated and followed for 3 months. Patients with a high clinical
probability and a normal CUS underwent phlebography. As the
second CUS depicts 1% to 5.7% of proximal DVT (see Table 3),
it is possible that not realizing the second CUS results in the
slightly higher 3– month thromboembolic risk reported in this
study, but confidence interval for that risk widely overlaps with
that of the other similar studies

The pooled estimate of the 3-month thromboembolic risk of
these studies using only proximal veins CUS was 0.6 (95% CI:
0.4–0.9%). There was no significant difference in the estimation
of the 3-month thromboembolic risk between these six studies
(p=0.16). If one considers each study individually, the 3-month
thromboembolic risk in patients with a negative proximal CUS is
low: in management studies, it is lower than 1% in series using
serial CUS (CUS repeated after 1 week in patients with an in-
itially negative CUS) (73, 74, 76–78) and 2.6% (95% CI:
0.2–4.9%) in the single study that used a single proximal CUS
(75) (Table 3). This compares favourably with the 3-month
thromboembolic risk in patients with clinically suspected DVT
who had a negative venogram, which was found to be 1.9% (95%
CI 0.4–5.4%) (25). Even if serial proximal CUS is very safe, its
main limitation is the need for a second ultrasound exam, which
is costly and has a very low yield as it reveals a proximal DVT in
only around 1% to 5.7% of patients (74, 77). Therefore, some
authors proposed to use diagnostic strategies based on evaluation
of clinical probability, D-dimer measurement and a single CUS
limited to the proximal veins. Perrier et al. have shown that strat-
egy to be safe with an acceptable 3-month thromboembolic risk
(2.6%, 95% CI: 0.2–4.9%) and cost-effective (75, 88).

Proximal and distal CUS in suspected DVT
Three prospective outcome studies using a single complete (i.e.
proximal and distal) CUS matched our search strategy (79–81).
Patients were treated if CUS showed a proximal or distal DVT
and were left untreated if proximal and distal veins were normal.
As shown in Table 4, they show that extending the ultra-
sonographic examination to distal vein is very safe. Indeed, the
pooled estimate of the 3-month thromboembolic risk is of 0.4
(95% CI: 0.1–0.6%) and there is no significant difference in this

Source, year Patients (n) Prevalence of DVT (%) Proportion of proximal DVTs detected
by the 2nd CUS
% (95%CI)

Timing of follow-up CUS Three-month thrombo-
embolic risk,
% (95% CI)*

Birdwell et al.(78), 1998 0405 16 2 (0.8–4.2) 5–7 days 0.6 (0.1–2.1)

Cogo et al.(74), 1998 1702 24 0.9 (0.3–1.2) 7 days 0.7 (0.3–1.2)

Bernardi et al.(73), 1998 0946 28 5.7 (1.9–12.8) 7 days 0.4 (0–0.9)

Wells et al.(76), 1997 0593 16 1.8 (0.3–5.2) 7 days 0.6 (0.1–1.8)

Perrier et al.(75), 1999 0474 24 N.A.* Not done 2.6 (0.2–4.9)

Kraaijenhagen et al.(77), 2002 1756 22 3 (1.9–5.2) 7 days 0.6 (0.1–1.8)

Pooled estimate 5876 23 N.A. - 0.6 (0.4–0.9)

*During 3-month follow-up in patients left untreated after normal proximal compression ultrasonography. Abbreviations: DVT: deep vein thrombosis; CUS: compression ultrasonography; N.A.: not applicable.
N.A*: In the study by Perrier et al, only one CUS limited to proximal veins was realized.

Table 3: Performances and safety of proximal compression ultrasonography for diagnosing DVT in outcome management studies.
Calf DVTs were not searched for in these studies.

Source, year Patients
(n)

Prevalence of DVT
%, (n)

Three-month
thromboembolic
risk,
% (95% CI) *

All
n, (%)

Proximal
n, (%)

Distal
n, (%)

Single proximal and
distal CUS

Elias et al. (79), 2003 0623 204, (33) 112, (55) 092, (45) 0.5 (0.1–1.8)

Schellong et al. (80),
2003

1646 275, (17) 121, (44) 154, (56) 0.3 (0.1–0.8)

Stevens et al. (81),
2004

0445 061, (14) 042, (69) 019, (31) 0.8 (0.2–2.3)

Pooled estimate 2714 540, (20) 275, (51) 265, (49) 0.4 (0.1–0.6)

*During 3-month follow-up of patients left untreated after a normal complete (proximal and distal)
compression ultrasonography. Abbreviations: N.A.: not applicable; DVT: deep vein thrombosis

Table 4: Performances and safety of a single proximal and distal
compression ultrasonography for diagnosing DVT in outcome
management studies.
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estimation between these 3 studies (p=0.53). However, these
studies point to some important problems. First, such an ap-
proach may be quite costly and time-consuming as complete
CUS is proposed to all patients with suspected DVT. Noteworthy,
in patients with clinically suspected DVT, a normal Enzyme
Linked Immuno-adsorbent Assay (ELISA) D-dimer test allows
to withhold anticoagulation without further testing in about one
third of outpatients at a much lesser expense (88) and with a simi-
lar safety. Second, the pooled estimate of the 3-month throm-
boembolic risk of these studies is similar to that computed for
studies using only proximal CUS (Table 3). Therefore, detecting
calf DVT may be deleterious: it does not reduce the 3-month
thromboembolic risk and it entails a significant risk of false posi-
tive findings and subsequent unnecessary anticoagulant treat-
ment in patients who could be left untreated (as shown by the low
3-month thromboembolic risk with a normal proximal compres-
sion ultrasonography). A pooled analysis of these studies (Table
4) shows that of a total of 2714 included patients, 265/540 (49%)
of diagnosed DVTs were distal.

One additional recent paper, that was not included in our sys-
tematic review because it was published after our search period,
confirmed the safety (three month thromboembolic risk : 0.24%;
95% CI:0.01 %-1.3%) of a single CUS in 542 consecutive pa-
tients with suspected DVT (89).

Selective Distal CUS
The option of performing a distal CUS only in patients pres-
enting with localized calf pain has been analyzed in one prospec-
tive study. Gottlieb et al. randomised more than 500 patients with
suspected DVT to undergo routine complete CUS of the lower
limb veins, or proximal CUS associated with a selective exam of
the calf only if localised symptoms were present (55). The rate of
isolated calf DVT detected was very low and similar in the two
groups (1.3% and 1.5% respectively). The 3-month thromboem-
bolic risk was below 1% with no differences between the groups.
Therefore, even in this comparison study, there was no obvious
advantage to perform routine extensive CUS of distal deep veins.

Discussion
Should we treat distal DVT? Indeed, if treating distal DVT does
not improve the outcome, a systematic search for distal clots is
useless. Unfortunately, there is no universal consensus on the
necessity of searching for and treating distal DVTs and medical
care varies dramatically from one centre to another.

In spite of the reassuring data obtained from the outcome
studies using proximal CUS, recent consensus conferences, in-
cluding that of the American College of Chest Physicians (90)
(ACCP) and the Australasian Society of Thrombosis and Hae-
mostasis (91) still recommend to treat distal DVT with anti-
coagulants for a period of three months.

Why these recommendations? The only randomized study
about the usefulness of anticoagulation in distal DVT was pub-
lished by Lagerstedt et al. (92). It included only 51 patients with
symptomatic distal DVT diagnosed by phlebography. Recur-
rence rate at 3 months was 28% in patients not anticoagulated
(8/28) compared with 0% in anticoagulated patients. However,
extension of DVT was not evaluated by systematic phlebography

at 3 months but by physical examination and serial isotopic tests,
later abandoned because of insufficient performances. In the
non-treated group, 8 patients had a proximal extension of their
DVT and one experienced PE. However, 50% of these patients
had previous thromboembolic events, and were therefore at high
risk of recurrence. Therefore, it seems unreasonable to recom-
mend to systematically search for and to treat distal DVT on the
basis of this single study and the 1A grade of recommendation
delivered by the ACCP consensus conference (90) for this indi-
cation seems not to be supported by the available evidence.
Moreover, the results of our pooled analysis of the three-month
thromboembolic risk in studies using CUS limited to proximal
veins (Table 3) and in studies using proximal and distal veins
(Table 4) are similar and questions the interest of searching for
and treating distal veins.

Another potential limitation of searching distal DVT is the li-
mited reported performance of CUS at the infra-popliteal level.
Admittedly, the gold standard for diagnosing DVT remains phle-
bography. However, it is no more widely used in the everyday
clinical practice and has some limitations for the diagnosis of
distal DVT (26, 93, 94).The reported diagnostic performances of
CUS for distal DVT are highly variable, with sensitivities rang-
ing from 0% to 92.5% compared with phlebography (5–7). Even
if those variations may be explained in part by the inclusion of
asymptomatic patients in whom even proximal ultrasonography
has limited diagnostic performance, such variations suggest that
the diagnostic performances of ultrasonography in distal DVT
are poorer than for proximal clots. A meta-analysis by Kearon et
al. suggested a sensitivity of 50–75% and an acceptable specifi-
city (90 to 95%) (31). Some papers, however, report much higher
diagnostic performances. In a study, where results of complete
CUS were compared to phlebography, Bressolette et al. reported
values of 100% for both sensitivity and specificity in 12 patients
(83). Even if better results may be obtained in some centres, with
the best ultrasound equipment and in the hands of highly skilled
ultrasonographers, they can probably not be translated in every-
day clinical practice. Indeed, contrarily to proximal compression
ultrasonography, examination of the distal veins is quite dif-
ficult. For example, Simons et al. found that only 55% of patients
could benefit from a well conducted examination (10). In a meta-
analysis (7), the overall rate of indeterminate distal CUS was
54.6% (i.e. distal CUS tests which could not be reliably inter-
preted), with a wide variation in the reported frequency of inde-
terminate examinations (9.3–82.7%).

Opting for a 3-month anticoagulant treatment in the presence
of a distal DVT raises several problems in clinical practice. First,
series based on serial ultrasonography indicate that only a small
fraction of distal DVT extend proximally. Indeed, the rate of
proximal DVTs detected by the repeated ultrasound varies from
0.9% to 5.7% (Table 2), while at least 20% of DVT are distal in
most phlebographic series (58). Second, the randomised DO-
TAVK study showed a similar safety of an anticoagulant treat-
ment of 6 or 12 weeks for distal DVT, suggesting that a shorter
period of anticoagulation (6 weeks) would be safe (95). Third,
muscle vein thromboses (i.e. gemellar and solear thrombosis)
are probably less dangerous than thrombosis of the deep distal
veins (i.e. peroneal and tibial posterior veins). Mc Donald et
al.(96) showed in a prospective study where muscular throm-
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boses were not treated but followed by ultrasonograpy that only
3% of muscular thrombosis extended in the popliteal vein. Ex-
tension occurred only until the 15th day. This suggests that the
vast majority of muscular vein thromboses need no anticoagu-
lation or a shorter period of anticoagulation. Fourth, in studies
using proximal and distal CUS, half of detected thrombosis were
distal (Table 4) and a risk of over-treatment should not be ne-
glected. This point deserves further comment. It is troublesome
that in centres where distal veins are systematically assessed, one
of two thrombosis is a distal DVT. As shown in the Tables 3 and
4, the reported prevalence of DVT is globally similar in centres
using proximal or complete CUS. It is possible that populations
screened are different and that physicians working in centres
using complete CUS have a lower index of suspicion for DVT.
One can wonder if adopting a complete examination in centres
with experience of CUS limited to proximal veins would really
double the prevalence of the disease and the proportion of treated
patients. Obviously, there is no definitive answer. However,
using distal CUS may potentially unnecessarily increase the
number of patients given anticoagulant therapy, a treatment as-
sociated with a major hemorrhagic risk evaluated to 0.6 to 1.2%
and a risk of fatal bleeding of 0.1 to 0.4% for a 3-month period
(97).

In conclusion, even if well-conducted management studies
have shown the safety of a diagnostic strategy limited to proxi-

mal (i.e. without visualisation of distal DVT) ultrasonography in
patients with suspected DVT, many clinicians still search for and
treat isolated distal DVT. However, this attitude is not supported
by hard data. In fact, distal CUS has probably limited diagnostic
performances and its systematic use may increase the prevalence
of diagnosed DVT. This may result in over-treatment of a sub-
stantial proportion of patients, who might have fared well with-
out anticoagulant therapy, as suggested by studies in which distal
DVT where not searched for.

Admittedly, complete leg ultrasonography may be useful in
everyday clinical practice because it can help diagnose other
conditions, as calf haematoma, partial muscle rupture, and popli-
teal cyst. However, its advantage in diagnosing venous throm-
boembolism appears to be at least debatable. As distal DVT is a
frequent encountered problem, and no universal consensus about
the care of this pathology is accepted, there is an urgent need for
randomised trials assessing the usefulness of anticoagulant treat-
ment in symptomatic distal DVT.

Abbreviations
MVT: muscular vein thrombosis (i.e. gemellar or soleal veins thrombo-
sis). IV :intravenous. 125I FUT: 125I-labelled fibrinogen uptake test.
LMWH: Low molecular weight heparin. CUS : compression ultra-
sonography. IPG : impedance plethysmography. DVT: deep vein throm-
bosis; N.A.: not applicable. FU: follow-up.
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