
Incidence of upper-extremity deep vein thrombosis in
western France: a community-based study

Proximal upper-extremity deep vein thrombosis
(UEDVT) is defined by thrombosis of the brachial, axil-
lary, or subclavian veins. It also includes extension to the
brachiocephalic vein, superior vena cava, and internal
jugular vein.1 UEDVT is usually classified into primary
and secondary forms. Primary UEDVT encompasses
unprovoked thrombosis and thrombosis associated with
thoracic outlet syndrome. Secondary UEDVT is associat-
ed with a known risk factor, which is most frequently the
presence of a central venous catheter.2 Unlike lower-
extremity deep vein thrombosis, the association between
UEDVT and symptomatic pulmonary embolism is not
common. The frequency of symptomatic pulmonary
embolism associated with a symptomatic UEDVT is not
known precisely but is estimated to be between 3% and
12%.3

To date, estimates of the incidence of UEDVT have
only been obtained through the extrapolation of the pro-
portion of UEDVT recorded in registries of highly select-
ed patients with venous thromboembolism.3-6 UEDVT
may account for 10% of the number of deep vein throm-
boses of the extremities; however, the current incidence
of symptomatic UEDVT may be higher than expected
because of the dramatic increase in the use of central
venous catheters over the last years.  
The EPIGETBO study is an epidemiological study that

prospectively enrolled all patients living in a well-defined
geographic area in western France who were diagnosed
in hospitals or in the community with symptomatic
venous thromboembolism.7 The purpose of this analysis
of the EPIGETBO data was to determine the incidence of
and risk factors for symptomatic UEDVT occurring over
a 2-year period.
The methods of the EPIGETBO study have already

been extensively described.7 All patients aged 18 years or
older living in the Brest District between March 1st, 2013
and February 28th, 2015 with an objectively documented,
symptomatic, proximal deep vein thrombosis of the
extremities were prospectively included in the study.
Symptomatic UEDVT was defined as the presence of
swelling, pain, and/or redness of the upper extremity.
UEDVT had to be confirmed by compression ultrasonog-
raphy or a computed tomography angiogram. UEDVT
patients with no symptoms suggestive of pulmonary
embolism did not undergo systematic chest imaging.
A standardized case report form was filled in for every

patient with proven acute venous thromboembolism. All
patients or their families were interviewed directly or by
telephone in order to collect clinical data, and the charts
of admitted patients were reviewed. The patients’ gener-
al demographic characteristics, risk factors for venous
thromboembolism, clinical signs and symptoms, date
and location of venous thromboembolism and place of
diagnosis of venous thromboembolism were recorded.
Patients were contacted at least twice to ensure the accu-
racy of the recorded data and modifications in health
condition.
The database was checked regularly in order to exclude

double entries and to review, validate, and adjudicate the
diagnoses of venous thromboembolism. Proximal
UEDVT was defined as thrombosis of the brachial vein or
a more proximal vein. Etiological workup was left at the
discretion of physicians in charge of the patients.
Clinical characteristics are described by the mean ±

standard derivation and by numbers and percentages.

Annual incidence rates of UEDVT per 1,000 inhabitants
were calculated as the number of UEDVT cases occurring
between March 1st, 2013 and February 28th, 2015, divided
by two and by the population of the Brest District, which
was 367,911 as per the 2013 census performed by the
National Institute for Statistics and Economics Studies
(INSEE).8 The 95% confidence intervals (CI) were esti-
mated based on a Poisson distribution.
The study protocol was approved by the Brest

University Hospital Ethics Committee. Individual written
consent was not required. 
Between March 1st, 2013 and February 28th, 2015, 502

inhabitants of the Brest District were diagnosed with a
symptomatic proximal deep vein thrombosis of the
extremities. Of them, 72 (14.3%) had a symptomatic
proximal UEDVT. The mean age of UEDVT patients was
63.2±18.6 years, 33 (45.8%) were men, 48 (66.75) had a
central venous catheter, and active cancer was also
reported in 48 (66.7%) (Table 1). The central venous
catheters were peripherally inserted central catheters
(n=20), port-a-cath (n=17) ports, double or triple lumen
catheters (n=10), or not specified (n=1). Of the 48
patients with cancer, 34 (70.8%) had had a central
venous catheter placed shortly before or at the time of
diagnosis of UEDVT. The UEDVT was more proximal in
patients with cancer than in those without cancer: 39/48
(81.25%) cases of UEDVT in cancer patients extended to
the subclavian vein or internal jugular vein whereas
11/24 (45.8%) cases did so in non-cancer patients
(P=0.003). A symptomatic pulmonary embolism was
diagnosed concurrently in six of the 72 patients with
UEDVT (8.3%). Five out of these six patients (83.3%)
had a central venous catheter in place. The proportion of
patients with pulmonary embolism was not different
between patients with primary and secondary UEDVT
(P=0.47).
The overall annual incidence rate of UEDVT was 0.098

per 1,000 inhabitants (95% CI: 0.097 to 0.099). The inci-
dence of UEDVT increased with increasing age (Figure
1A): the annual incidence was 0.047 per 1,000 (95% CI:
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Table 1. Clinical characteristics of the 72 patients with symptomatic
upper-extremity deep vein thrombosis.
Characteristic N=72

Age, mean (SD) 63.2±18.6
Men 33 (45.9%)
Smokers 37 (55.2%)
Past history of VTE 11 (15.9%)
Family history of VTE 6 (10.7%)
Admission to hospital within 3 months 35 (49.3%)
(medical wards)
Active cancer 48 (66.7%)
Surgery within 3 months 19 (26.8%)
Pregnancy/post-partum 1 (2.6%)
Oral contraceptives 2 (5.3%)
Hormone replacement therapy 1 (2.6%)
Central venous catheter 48 (66.7%)
Associated with cancer 34 (70.8%)*
Not associated with cancer 14 (29.2%)*

Symptomatic pulmonary embolism 6 (8.3%)
VTE: venous thromboembolism. *among patients with central venous catheter in
place



0.046 to 0.049) in residents aged 20-39 years and reached
0.328 per 1,000 (95% CI: 0.321 to 0.334) in residents
aged 75 years and over. No difference in incidence rates
was observed between men and women.
Primary UEDVT occurred in seven patients (9.7%).

The annual incidence of primary UEDVT was 0.0095 per
1,000 (95% CI: 0.0092 to 0.0098) and was stable across
age categories (Figure 1B). In contrast, the annual inci-
dence of secondary UEDVT was higher in older patients
than in younger ones: 0.297 per 1,000 (95% CI: 0.291 to
0.303) in patients 75 years and over versus 0.032 per
1,000 (95% CI: 0.031-0.033) in patients aged 20-39 years
(incidence rate ratio 9.375; 95% CI: 8.998 to 9.768). 
In this study, the annual incidence of UEDVT was

0.098 per 1,000 inhabitants and these thromboses
accounted for 14% of the total number of proximal deep
vein thromboses of the extremities. The two leading risk
factors for UEDVT were the presence of a central venous
catheter and active cancer. UEDVT was associated with
pulmonary embolism in 8.3% of the cases.
Herein we provide for the first time a direct estimate of

the incidence of UEDVT in an unselected population of
patients diagnosed in hospitals and the community.
Previously there have been only indirect estimates of the
incidence of UEDVT, with annual rates varying from 0.04
to 0.1 per 1,000 inhabitants.3 In the only available popu-
lation-based study, the incidence of UEDVT was 0.036
per 1,000;9 however, not every case of UEDVT that
occurred in the studied population was recorded explain-
ing in part the difference observed with our data. As ini-
tially hypothesized, the incidence we found was within
the former upper estimates and is probably the result of
the increased use of central venous catheters to deliver
chemotherapy, drugs, and parenteral nutrition. The use
of peripherally inserted central catheters has increased
substantially in recent years – not only in cancer patients
– because they are easy to insert and remove at the bed-
side; however, these catheters are associated with an
even higher risk of deep vein thrombosis than centrally
placed catheters.10

Notably, the incidence of primary UEDVT remained
stable across age categories, whereas the incidence of
secondary UEDVT increased with increasing age.
Primary UEDVT is a rare disorder with a previously esti-
mated annual incidence of 0.02 per 1,000 inhabitants.11

Our data suggest a lower incidence rate and emphasize
the fact that primary UEDVT can happen at any age.

Nevertheless, young patients with UEDVT are more like-
ly to present with primary thrombosis than older
patients, the latter being those who more often need a
central venous catheter or who have active cancer.
Our observation of an 8.3% frequency of symptomatic

pulmonary embolism associated with UEDVT is also in
line with prior reports.3 This low frequency, when com-
pared to that in patients with lower-extremity deep vein
thrombosis, could mask higher rates of silent pulmonary
embolism. In fact, when systematic lung imaging is per-
formed in patients without symptoms  of pulmonary
embolism, the prevalence of asymptomatic pulmonary
emboli can reach 36%.12 Small pulmonary emboli, sec-
ondary to a low load of thrombotic material in the upper
extremities, may explain this high rate of silent events. 
The decision to exclude asymptomatic line-associated

UEDVT diagnosed in the workup of pulmonary
embolism, or UEDVT revealed by dysfunction of a cen-
tral line from our study led to an underestimation of the
incidence of clinically significant UEDVT. However, in
order to compare our data with those of previous studies,
it was necessary to use a common definition of sympto-
matic UEDVT.
We acknowledge that the sample size is also a limita-

tion of our study leading to wide confidence intervals.
However, we performed a prospective study of all symp-
tomatic proximal UEDVT cases diagnosed in hospitals or
in the community in a well-defined geographic area
whose natural geographic limits ensure exhaustive
records and accuracy of estimates.7 Furthermore, we
reviewed and adjudicated all patients’ charts in order to
confirm and validate the diagnosis of UEDVT and we
chose a 2-year inclusion period to increase the number of
observed cases and avoid the effect of any seasonal vari-
ation over a shorter period of observation.
In conclusion, UEDVT is an infrequent manifestation

of venous thromboembolism that can be associated with
symptomatic pulmonary embolism. The risk factors for
UEDVT are easily identifiable; however, how to improve
the prevention of these events needs further investiga-
tion.
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Figure 1. Annual incidence of symptomatic upper-extremity deep vein thrombosis UEDVT: upper extremity deep vein thrombosis.
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