
ORIGINAL ARTICLE

Annual diagnosis rate of superficial vein thrombosis of the
lower limbs: the STEPH community-based study

P . FRAPP�E,*†‡ A. BUCHMULLER-CORDIER ,*§ L . BERTOLETT I , *‡§ C. BONITHON-KOPP , ¶
S . COUZAN,** P . LAFOND,†† A. LE I ZOROVICZ ,‡‡ A. MERAH,* E . PRESLES ,* P . PREYNAT ,**

B . TARDY*‡†† and H. D�ECOUSUS ,*‡§ FOR THE STEPH STUDY GROUP1

*INSERM, CIE3; †D�epartement de M�edecine G�en�erale, Universit�e Jean Monnet; ‡EA3065, Universit�e Jean Monnet, PRES de Lyon; §Service

de M�edecine et Th�erapeutique, CHU de Saint-Etienne, Saint-Etienne; ¶CIC-Epid�emiologie clinique INSERM CIE1, Facult�e de M�edecine, Dijon;
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Summary. Background: The incidence of superficial vein

thrombosis (SVT) in the general adult population remains

unknown. Objectives: To assess the annual diagnosis rate

of symptomatic, objectively confirmed lower limb SVT,

associated or not with concomitant deep vein thrombosis

and/or symptomatic pulmonary embolism. Methods/

patients: We conducted, from November 14, 2011, to

November 13, 2012, a multicenter, community-based

study in the Saint-Etienne urban area, France, represent-

ing a population of 265 687 adult residents (according to

the 2009 census). All 248 general practitioners located

within the area were asked to refer any patient with clini-

cally suspected lower limb acute SVT to a vascular physi-

cian for systematic compression ultrasonography. All 28

vascular physicians located within the area participated in

the study. The annual diagnosis rate, with the corre-

sponding 95% confidence interval (CI), was calculated as

the number of patients with symptomatic, objectively con-

firmed SVT divided by the number of person-years at risk

defined by population data of the area. All venous throm-

boembolic events were validated by an independent cen-

tral adjudication committee. Results: Overall, 171 patients

with symptomatic, confirmed SVT were reported. The

annual diagnosis rate was 0.64% (95% CI, 0.55%–
0.74%), was higher in women, and increased with advanc-

ing age regardless of gender. Concomitant deep vein

thrombosis (20 proximal) was observed in 42 patients

(24.6% [95% CI, 18.3%–31.7%]), and concomitant symp-

tomatic pulmonary embolism was observed in eight

patients (4.7% [95% CI, 2.0%–9.0%]). Conclusions: This

first community-based study showed that symptomatic

SVT with confirmed diagnosis is a relatively common dis-

ease frequently associated with thromboembolic events in

the deep venous system.

Keywords: epidemiology; population; saphenous vein;

thrombosis; venous thromboembolism.

Introduction

Recent epidemiological studies conducted in the second-

ary or tertiary care setting have shown that superficial

vein thrombosis (SVT) is a potentially serious disease

[1,2]. In one of these studies, 25% of patients had, at first

presentation, concomitant associated symptomatic or

asymptomatic deep vein thrombosis (DVT; with 39%

being proximal), and 4% had an associated symptomatic

pulmonary embolism (PE) [1], suggesting that systematic

compression ultrasonography should be performed in all

patients with suspected SVT [3–5]. Moreover, when SVT

was isolated (i.e., without concomitant DVT or PE at first

presentation), up to 8% of patients developed symptom-

atic thromboembolic complications within 3 months [1].

The incidences of DVT and PE in the general popula-

tion have been assessed in several epidemiological studies

[6–10]. DVT is reported to affect approximately 0.5%–
1.2& persons per year and PE to affect 0.3%–0.6%, with

these incidences rising exponentially with advancing age
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[6–10]. In contrast, the incidence of SVT has never been

measured prospectively, despite being estimated to occur

more often than DVT [4,11–13]. Finally, the few available

prospective epidemiological studies on SVT were con-

ducted solely in the secondary or tertiary care setting [1,2].

SVT is a condition frequently disregarded by patients

and primary care practitioners. As a consequence, its true

incidence in the general population is difficult to assess.

We therefore conducted a descriptive, multicenter, com-

munity-based study to evaluate the annual diagnosis rate

of symptomatic SVT of the lower limbs in a primary care

setting within a well-defined geographic area. The second-

ary objective was to assess the proportion of SVT cases

with concomitant DVT and/or symptomatic PE at pre-

sentation.

Methods

The STEPH study was a descriptive, multicenter, commu-

nity-based study conducted during a 1-year period in the

resident adult population of the Greater Saint-Etienne

urban area (France).

Patient recruitment

Patients were all hospitalized or non-hospitalized inhabit-

ants of the study area, aged ≥ 18 years, in whom acute

symptomatic SVT was diagnosed and confirmed ultraso-

nographically between November 14, 2011, and Novem-

ber 13, 2012. They were identified from several sources,

including mainly primary care practitioners but also sec-

ondary/tertiary physicians from both private and public

practices located in the study area. In France, and partic-

ularly in the Greater Saint-Etienne urban area, venous

compression ultrasonographic examinations are per-

formed by vascular physicians.

Several measures were taken to ensure, as far as possi-

ble, the exhaustiveness of case reporting. First, the geo-

graphic area studied was precisely predefined as the city of

Saint-Etienne and the 10 surrounding cantons. This area

encompasses 32 towns and 334 952 inhabitants, including

265 687 adults [14]. Social Security data confirmed that

these inhabitants consult general practitioners located

within the same area [15]. Before the start of the study, an

article was published in the local newspaper to inform the

population of its launch. Second, all the 248 general practi-

tioners working in the predefined area were asked via letter

to refer any patient with clinically suspected SVT to a vas-

cular physician for compression ultrasonography and to

sign an agreement committing themselves to doing so sys-

tematically. All the 28 vascular physicians in the prede-

fined area, including those practicing in a hospital,

participated in the study. Third, a total of seven local kick-

off meetings were held with the general practitioners and

vascular physicians working in the study area to inform

them about the latest research findings concerning SVT

and the study objectives and logistics. During these meet-

ings, no specific standardized criteria for referral were pro-

posed to participating physicians, to keep the study

procedures as close as possible to routine practice; general

practitioners were asked to refer any clinical suspicion of

SVT to a vascular physician, regardless of their level of

confidence in this suspicion. Throughout the study, news-

letters were sent regularly to maintain the investigators’

motivation. Fourth, the reasons for any patient exclusion

were to be documented. Finally, the exhaustiveness of

inclusions was further ensured by implementing a cross-

checking process between general practitioners and vascu-

lar physicians for inclusions and, for hospitalized patients,

by systematically checking coded reasons for hospitaliza-

tion based on the World Health Organization International

Statistical Classification of Diseases and Related Health

Problems 10th Revision [16].

The study was conducted in accordance with the ethical

principles stated in the Declaration of Helsinki, Good

Clinical Practice, and relevant French legal and regula-

tory requirements regarding data protection. The protocol

was approved by an independent ethics committee. All

patients received written information about the study,

emphasizing their right to refuse participation or to with-

draw at any time. No written informed consent was

required for inclusion.

Data collection

All patients consulting a general practitioner for a clinical

suspicion of SVT of the lower limbs had to be systemati-

cally referred to a vascular physician for compression

ultrasonography. Patients were prospectively included in

the study by vascular physicians regardless of the nature

of the primary consultation (general practitioner, emer-

gency unit, or other hospital department), as soon as the

diagnosis was confirmed with compression ultrasonogra-

phy. Reporting of negative ultrasound tests was not

requested. Clinical data, including the patient’s place of

residence, demographic characteristics, and risk factors

for venous thromboembolism, were collected by the vas-

cular physician. Symptoms and signs of PE were system-

atically sought by the vascular physician, and, if

suspected, the diagnosis had to be objectively confirmed.

Data were entered in the study database using a stan-

dardized electronic case report form (CleanWEBTM;

http://cleanweb.tentelemed.com). All data regarding

venous thromboembolic events were checked on-site

against source documents by a dedicated clinical research

associate.

Outcome validation

SVT and DVT were diagnosed with the use of complete

bilateral compression ultrasonography and categorized

as ‘at or above knee’ or ‘below knee’ for SVT (when
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appropriate) and as ‘proximal’ or ‘distal’ for DVT. The

ultrasonographic criteria used for the diagnosis of SVT

were similar to those used in a previous study [17] with

the exception that no minimal thrombus length was speci-

fied. DVT was stated to be proximal if incompressibility

was noted with respect to the popliteal, superficial femo-

ral, common femoral or iliac vein, or vena cava. All com-

pression ultrasonography examinations were performed

according to a predefined procedure, standardized across

all centers, similar to that used previously [17,18].

Clinically suspected concomitant PE had to be con-

firmed with spiral computed tomography or high-proba-

bility ventilation-perfusion lung scanning.

Based on these data, including ultrasonographic images

and specific reports of objective tests, all suspected throm-

boembolic events, whether or not objectively confirmed,

were reviewed by an independent central adjudication

committee in accordance with published validated criteria

for SVT [1,17] and international guideline criteria for

DVT and PE [19,20].

Statistical analysis

Population data by age group and gender were provided

by the most recent census, that of 2009, and were used to

estimate the number of person-years at risk during the

study period. The annual diagnosis rate (per thousand),

with the corresponding 95% confidence interval (CI), was

calculated by 10-year group as the number of patients with

confirmed SVT occurring during the year of the study

divided by the number of person-years, assuming a normal

distribution. To permit comparison with other studies,

annual diagnosis rates were age-standardized by the direct

method using the World Health Organization European

standard population [21]. The proportion of cases associ-

ated with concomitant DVT or PE at presentation was cal-

culated. Except for annual diagnosis rates, qualitative data

were reported as numbers and percentages. Quantitative

data were reported as median and interquartile range.

SAS-Windows� version 9.3 (SAS Institute, Cary, NC,

USA) was used to analyze and process all data.

Results

The study was conducted from November 14, 2011, to

November 13, 2012. During the study year, 171 patients

were diagnosed with SVT. All cases were confirmed with

compression ultrasonography and adjudicated as such by

the Central Adjudication Committee. Thus, the measured

annual diagnosis rate of SVT was 0.64% [95% CI, 0.55%–
0.74%]. The age-standardized rate was 0.53% [95% CI,

0.41%–0.64%]. Annual diagnosis rates varied widely

according to age and sex, from 0.04% [95% CI, 0.00%–
0.10%] in men aged 18–39 years to 2.19% [95% CI,

1.59%–2.78%] in women aged ≥ 75 years (Table 1 and

Fig. 1).

Among the 168 cases of confirmed SVT for which

referral information is available, 155 (92.3%) were

referred to a vascular physician by a primary care physi-

cian (Table 2). Of these cases, 114 were referred by a gen-

eral practitioner located within the study area. No

differences in patient characteristics were seen according

to whether the patients had been referred by general prac-

titioners who had signed (n = 117) or not signed

(n = 131) an agreement to participate in the study (data

not shown). The median intervals between symptom onset

and the first consultation and between symptom onset

and consultation with the vascular physician were 5 days

(interquartile range, 3–9 days) and 6 days (interquartile

range, 4–11 days), respectively.

SVT involved the long saphenous vein in 90 (52.6%)

cases, the short saphenous vein in 22 cases (12.9%), and

other superficial veins in 100 cases (58.5%), with the total

being > 100% because patients could have experienced

SVT at more than one site (Table 3). It was associated

with concomitant DVT and/or symptomatic PE at inclu-

sion in 45 cases (26.3% [95% CI, 19.9%–33.6%]), a con-

comitant DVT being diagnosed in 42 cases (24.6%, 95%

CI, 18.3%–31.7%), proximal in 20 (47.6%) of 42 cases,

and a concomitant symptomatic PE in eight cases (4.7%,

95% CI, 2.04%–9.01%), all confirmed with spiral com-

puted tomography (Table 3). The concomitant DVT was

not contiguous to the SVT in 19 (45.2%) of 42 cases.

The median age of the 171 patients with confirmed

SVT was 68 years (interquartile range, 56–79 years), 37

patients (25.3%) were obese, 111 (64.9%) were women,

130 (82.8%) had varicose veins, and 77 (47.0%) had a

personal history of venous thromboembolism (Table 4).

In patients with concomitant DVT or PE at presentation,

SVT was more frequently located in the great saphenous

vein, at or above the knee, and extended to the perforat-

ing veins than in patients without such complications

(Table 3).

Table 1 Annual diagnosis rates of superficial vein thrombosis by age

and sex

Age group,

y

Person-years,

n

Patients,

n

Annual diagnosis

rates, % (95% CI)

Female residents

18–39 47 978 6 0.13 (0.02–0.23)
40–59 44 215 23 0.52 (0.31–0.73)
60–74 26 353 30 1.14 (0.73–1.55)
≥ 75 23 784 52 2.19 (1.59–2.78)
Subtotal 142 330 111 0.78 (0.63–0.92)

Male residents

18–39 47 962 2 0.04 (0.00–0.10)
40–59 40 463 27 0.67 (0.42–0.92)
60–74 22 252 19 0.85 (0.47–1.24)
≥ 75 12 680 12 0.95 (0.41–1.48)
Subtotal 123 357 60 0.49 (0.36–0.61)

CI, confidence interval.

© 2014 International Society on Thrombosis and Haemostasis

Superficial vein thrombosis frequency 833



Discussion

This first community-based study on the annual diagnosis

rate of symptomatic lower limb SVT showed that this dis-

ease is frequent (0.64% per year in an adult population).

Annual diagnosis rates appeared to be higher in women

than in men and to increase substantially with advancing

age, as reported for DVT and PE [6–10]. Our results con-

firm a high rate of concomitant DVT and/or PE at first

presentation in patients with SVT [1,2], even in the

primary care setting (24.6% and 4.7%, respectively).

Surprisingly, the annual diagnosis rate of SVT appears

to be lower than the annual diagnosis rate of DVT. In

the only other community-based study on SVT performed

to date, the prevalence of this disease was found to be

approximately twice that of DVT and/or PE [11]. In that

study, however, the data were based on historical infor-

mation reported by the patient and were not checked in

any way, which may explain why they differ from our

findings. The methodology of studies investigating the

incidence of DVT and PE varies widely [6–8]. In a French

study conducted in 1999 and using methods comparable

to ours, the annual incidence of lower limb DVT was

1.24% and that of PE was 0.6% [6]. Thus, the annual

diagnosis rate of SVT in the primary care setting appears

to be half that of DVT and close to that of PE.

Two French epidemiological studies on SVT were con-

ducted in the secondary/tertiary care setting (i.e., patients

were recruited only by vascular physicians) [1,2]. These

studies showed that SVT is a potentially serious disease,

with one fourth to one third of the patients included mani-

festing concomitant DVT or PE at first presentation. In

our study, conducted in the primary care setting, 92.3% of
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Fig. 1. Annual diagnosis rates by age and sex (per 1000 residents).

Table 2 First physician consulted by patients with confirmed superfi-

cial vein thrombosis

Total No. of patients

(N = 168)*

Primary care

General practitioner in the

study area

114 (67.9)

Having signed an agreement to

participate in the study (n = 117)

66

Not having signed such an

agreement (n = 131)

48

After-hours/emergency unit 17 (10.1)

Other primary care physician†
(n = 19)

24 (14.3)

Secondary/tertiary care

Vascular physician, hospital 9 (5.4)

Vascular physician, private practice 2 (1.2)

Other 2 (1.2)

*Data missing in three cases. †General practitioners with a specific

practice (e.g., allergology, acupuncture), general practitioners outside

the study area referring patients living within the study area, or gen-

eral practitioners newly establishing a practice in the study area dur-

ing the study period.
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the patients were first seen by a primary care physician and

were then referred to a vascular physician. Thus, our

patient population might have been expected to be less

severely ill than those included in the two previous epidemi-

ological studies. However, overall, the characteristics of

our patients were comparable to those of the patients

included in both of these earlier studies [1,2]: similarly, our

patients were typically overweight women, aged between 60

and 70 years, and almost 80% had varicose veins and pre-

sented other classic risk factors for venous thromboembo-

lism in a comparable proportion. More important, the

proportion of SVTs associated with concomitant DVT or

PE at first presentation in our primary care study was simi-

lar to that observed in secondary/tertiary care studies. In

the Prospective Observational Superficial Thrombophlebi-

tis (POST) study, 23.5% of patients presented with a con-

comitant DVT (9.7% in a proximal vein), and 3.9%

presented with a concomitant symptomatic PE [1]. The cor-

responding proportions in our study were 24.6% (11.4% in

a proximal vein) and 4.7%. Moreover, the risk factors for

concomitant DVT and/or PE appeared to be similar to

those reported in the secondary/tertiary care setting [1,2,5].

In particular, such concomitant thromboembolic events

were more frequent when the SVT involved the long saphe-

nous vein, was located at or above the knee, and/or

extended to the perforating veins (Table 3). These results

are in agreement with a recently published post-hoc analysis

of 1500 placebo-treated patients included in a large ran-

domized trial, suggesting that extension per se might be an

index of SVT severity [18]. In our view, these findings argue

that SVT is not a benign disease and support systematic

recourse to compression ultrasonography as soon as it is

suspected, even in patients seen in the primary care setting.

Table 3 Characteristics of venous thromboembolic events

Characteristics

SVT with DVT or

PE (n = 45)

SVT without DVT or

PE (n = 126) All SVT (N = 171)

SVT

Median (IQR) time between symptom

onset and first consultation, d

4.0 (3.0–9.0) 5.0 (4.0–9.5) 5.0 (3.0–9.0)

Median (IQR) time between symptom

onset and first consultation with a

vascular physician, d

5.0 (3.0–11.0) 6.0 (4.0–11.0) 6.0 (4.0–11.0)

Long saphenous vein* 29 (64.4) 61 (48.4) 90 (52.6)

At or above knee 22 (48.9) 35 (27.8) 57 (33.3)

Short saphenous vein* 8 (17.8) 14 (11.1) 22 (12.9)

Other superficial veins*† 20 (44.4) 80 (63.5) 100 (58.5)

Extension to perforating veins‡ 17 (37.8) 3 (2.4)† 20 (11.8)

DVT or PE§ 45 (100.0) – 45 (26.3)

DVT§ 42 (93.3) – 42 (24.6)

Proximal 20 (44.4) – 20 (11.7)

Distal 23 (51.1) – 23 (13.5)

Symptomatic PE§ 8 (17.8) – 8 (4.7)

IQR, interquartile range; SVT, superficial vein thrombosis; DVT, deep vein thrombosis; PE, pulmonary embolism. *Patients could have experi-

enced SVT at more than one site. †Including tributaries of the long and short saphenous veins. ‡Data missing in one patient. §Concomitant

with SVT.

Table 4 Characteristics of patients with confirmed SVT

Variable Total (N = 171)*

Median (IQR) age, y 68 (56.0–79.0)
Age > 75 y, No. (%) 58 (33.9)

Women, No. (%) 111 (64.9)

Median (IQR) body mass index, kg m�2 25.6 (23.3–30.1)
Body mass index > 30 kg m�2, No. (%) 37 (25.3)

Risk factors for VTE, No. (%)

Varicose veins 130 (82.8)

Personal history of VTE 77 (47.0)

SVT 51 (32.1)

DVT 45 (27.3)

PE 20 (12.4)

Family history of VTE 36 (26.7)

SVT 12 (9.4)

DVT 30 (22.1)

PE 13 (9.5)

Immobility

Recent travel (within past 20 days) 20 (12.2)

Current hospitalization 11 (6.7)

Bed rest (> 3 days, within past 20 days) 9 (5.6)

Trauma (within past 30 days) 9 (5.6)

Recent surgery (within past 60 days) 6 (3.7)

Lower limb immobilization 0 (0.0)

Acute infectious disease (within past 30 days) 13 (8.0)

Active cancer† 13 (7.9)

Autoimmune disease 7 (4.3)

Endocrine

Oral contraceptive use 5 (4.7)

Pregnancy or postpartum 4 (3.8)

Hormone-replacement therapy‡ 0 (0.0)

IQR, interquartile range; VTE, venous thromboembolism; SVT,

superficial vein thrombosis; DVT, deep vein thrombosis; PE, pulmo-

nary embolism. *Denominators may be < 171 due to missing data

for some variables. †Cancer treatment ongoing or received within

the past 6 months. ‡Estrogens or progestogens.
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The main limitations of our study are related to its pri-

mary care setting, which may lead to underestimation or

overestimation of the true annual diagnosis rate of SVT in

the general population. We believe we minimized this risk

of underestimation, by (i) defining precisely the geographic

area of investigation, (ii) optimizing the participation of

all the physicians involved in the management of SVT in

this area, and (iii) implementing a cross-checking process

for inclusions. All the vascular physicians performing

venous compression ultrasonography and located within

the predefined geographic area participated in the study.

It may be argued that only 117 of the 248 general practi-

tioners working in the predefined area signed a formal

agreement to participate in the study. However, the

remaining 131 general practitioners also referred patients

to vascular physicians for ultrasound examination,

although at a lower rate, and these patients were thus

enrolled in the study. Assuming a similar rate of inclusion

among participating and non-participating general practi-

tioners, 26 additional SVTs would have been reported,

yielding an annual incidence of 0.74% per year (95% CI,

0.40%–0.84%), close to that actually observed and still

lower than that of DVT [6]. We also believe that overesti-

mation is unlikely. In particular, asymptomatic cases of

SVT discovered incidentally were not taken into consider-

ation, and all symptomatic cases were documented with

systematic compression ultrasonography according to

guidelines [3,4] and confirmed by an independent central

adjudication committee. Finally, we acknowledge that the

study sample was based on general practitioner or vascu-

lar physician recruitment and may not fully reflect SVT

really encountered in the general population, assuming

that some patients with only mild symptoms may not have

consulted any physician or may not have been referred to

vascular physicians by primary care practitioners. Conse-

quently, the patients with SVT identified in our study were

probably the most serious cases. However, milder SVTs,

resolving spontaneously, may not represent a burden in

terms of either patient discomfort or public health costs.

While strategies for the treatment of lower limb SVT

are still debated [4,17,22–24], this study provides useful

information for future research on the management of

this disease and its potential impact in terms of health

care resource utilization and costs. This impact might call

for implementing preventive strategies, for example,

against varicose veins, which constitute the main risk fac-

tor for this disease.

In conclusion, the results of this first community-based

study suggest that SVT is a frequent disease and confirm

that its annual diagnosis rate is close to that of PE and

half that of SVT.
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