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Varicose vein surgery after acute isolated superficial vein

thrombosis in daily practice: INSIGHTS-SVT study
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ABSTRACT
Objective: The aim of this study was to assess the utilization of surgical interventions in patients diagnosed with
superficial vein thrombosis (SVT) and its potential association with the occurrence of venous thromboembolism (VTE)
and bleeding events.

Methods: INSIGHTS-SVT, a prospective, non-interventional, multicenter study in Germany, investigated the management
and outcomes of patients with acute SVT who received conservative and/or invasive treatments at the discretion of the
treating physician.

Results: Among the 872 patients with 12-month data, 657 hadmedical therapy only, and 215 patients underwent vascular
surgery (70 within 3 months of SVT diagnosis, 136 between months 4 and 12, and nine had an intervention in both pe-
riods). The most commonly performed procedures included endovenous thermal ablation, ligation of the saphenofe-
moral or saphenopopliteal junction, and vein stripping. The primary outcome of symptomatic VTE was observed in 5.8%
of conservatively treated patients and 6.3% of those who underwent surgical intervention. Additionally, the secondary
outcome of recurrent or extended SVT was documented in 4.7% of conservatively treated patients and 5.3% of invasively
treated patients. Bleeding events occurred in 1.4% of conservatively treated patients and 2.1% of surgically treated pa-
tients. These differences were statistically not significant. Furthermore, our analysis indicated a potential protective effect
associated with surgical treatments, such as ligation of the saphenofemoral or saphenopopliteal junction, stripping and
endovenous thermal ablation, concerning the endpoint of VTE for patients when applied after 3 months from the index
SVT event.

Conclusions: In line with previous research, our study suggests that surgical interventions are not frequently employed in
themanagement of SVT, although they may be warranted in select cases. Nevertheless, additional research is essential to
gain a deeper understanding of the indications, criteria, and benefit of surgical interventions in the treatment of SVT. (J
Vasc Surg Venous Lymphat Disord 2024;12:101917.)

Keywords: Fondaparinux; Low-molecular weight heparin; Prognosis; Risk assessment; Superficial vein thrombosis;
Surgical intervention; Venous thrombosis
Acute superficial vein thrombosis (SVT) is a prevalent
vascular condition characterized by the formation of
blood clots in the superficial veins, mostly in the lower
extremities. Although generally considered a benign
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condition, SVT is frequently associated with substantial
pain, swelling, and discomfort in affected patients.1

Furthermore, if left untreated, SVT can progress to poten-
tially life-threatening conditions such as deep vein
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ARTICLE HIGHLIGHTS
d Type of Research: Multicenter, prospective cohort
study

d Key Findings: In 197 invasively and 675 conservatively
treated patients with acute superficial vein throm-
bosis (SVT), symptomatic venous thromboembolism
occurred in 6.3% vs 5.8%, recurrent or extended SVT
in 5.3% vs 4.7%, and bleeding events in 2.1% vs 1.4%
over 12 months.

d Take HomeMessage: Almost all patients in the study
received anticoagulation alone (conservative treat-
ment) or in combination with surgery. Surgery after
SVT was rare. Patients treated invasively appeared
to be “low-risk” compared with those treated conser-
vatively, as they were younger and had fewer previ-
ous venous thromboembolism events, but had a
higher rate of varicose veins in their medical history.
There were no statistically significant differences be-
tween groups in outcomes at 12 months.
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thrombosis (DVT) or pulmonary embolism (PE).2 There-
fore, prompt diagnosis and effective management of
SVT are essential in averting these serious complications.
Recently, the European Society for Vascular Surgery

(ESVS) issued its 2021 Clinical Practice Guidelines on
the Management of Venous Thrombosis, providing
evidence-based recommendations for the diagnosis,
treatment, and prevention of venous thromboembolism
(VTE), encompassing SVT.3 These guidelines advocate an
SVT management approach largely contingent on symp-
tom severity and the likelihood of progression to DVT or
PE. Patients experiencing mild to moderate SVT may
derive benefit from noninvasive interventions such as
compression stockings and nonsteroidal anti-
inflammatory drugs (NSAIDs).4 However, individuals
with more extensive SVT or those facing a high risk of
progression (eg, SVT close to saphenofemoral junction
[SFJ], malignancy, extension of SVT clot) may necessitate
more aggressive treatments, including anticoagulation
or surgical intervention.
Surgical options include thrombectomy and phlebec-

tomy, entailing the removal of the thrombus or the
affected vein, respectively, as well as ligation of the
affected vein. These procedures traditionally served pa-
tients with extensive SVT or recurrent symptoms.5

In the past, emergency or urgent surgical therapy
involving the ligation of the SFJ or saphenopopliteal
junction (SPJ) was the standard approach for rapidly
ascending or orifice-related SVT of the superficial truncal
veins to prevent DVT by ingrowth into the deep venous
system. However, a paradigm shift in this approach to-
wards conservative treatment has emerged in recent
years.3

Despite the presence of substantial evidence and guid-
ance, the management of SVT exhibits considerable vari-
ability.6,7 For instance, the ESVS guideline recommends
treatment of superficial reflux after the acute phase of
SVT, typically no sooner than 3 months following onset.3

This wide-ranging variation in real-world SVT manage-
ment and outcomes has been the subject of several
observational studies. The InNvestigating SIGnificant
Health TrendS in the management of Superficial Vein
Thrombosis (INSIGHTS-SVT) study has systematically
collected comprehensive data on patient characteristics,
diagnosis, management, and outcomes of acute isolated
SVT in Germany under real-world conditions.
In this report, we present an analysis of the characteris-

tics and outcomes of patients who underwent invasive
interventions for the initial SVT episode during the period
between their study enrollment and the 12-month
follow-up visit.

METHODS
In brief, INSIGHTS-SVT was a prospective, multi-center,

observational study spanning a 12-month follow-up
period. The study protocol received approval by the
institutional review board of the physician chamber in
Hessia, Germany, and all patients provided written
informed consent. The study was registered by the regu-
latory authority (BfArM) under NIS 6781 and by
ClinicalTrials.gov under NCT 02,699,151.8 Previous reports
have covered the 3-month9 and 12-month outcomes of
the entire patient cohort, as well as the outcomes
specific to patients with cancer.10

The study engaged hospital- and office-based physi-
cians with expertise in the treatment of SVT, who were
certified in compression ultrasound (CUS) diagnostics.
This group included vascular physicians, vascular
surgeons, phlebologists, and general internal medical
physicians or general practitioners.
Patient inclusion criteria were as follows: objectively

confirmed (by CUS, including duplex ultrasound [DUS]),
time interval between onset of SVT symptoms and inclu-
sion less than 3 weeks, isolated SVT of the lower extrem-
ities; concomitant DVT was excluded by CUS or DUS.
Patients were ineligible if they met any of the following

exclusion criteria: proximal extension of SVT to 3 cm or
less of the SFJ, symptoms suggestive of PE; subjects un-
likely to comply with the requirements of the protocol
(eg, due to cognitive and/or language limitations); and
subjects likely not available for 12-month follow-up. Pa-
tients had a follow-up visit at 3 months and at 12 months;
optional visits were at 10 6 3 days and 45 6 3 days,
respectively. Due to the observational nature of the study,
ultrasound examinations and any other diagnostic or
therapeutic decisions during follow-up were at the inves-
tigators’ discretion. DUS refers to duplex ultrasound sys-
tems with both pulsed-wave Doppler and color
technology.

http://ClinicalTrials.gov


Journal of Vascular Surgery: Venous and Lymphatic Disorders Noppeney et al 3

Volume 12, Number 6
The primary outcome measure was the incidence of
symptomatic VTE, defined as a composite of DVT, PE,
and recurrent or extending SVT at 3 months of follow-
up. Secondary outcomes included recurrent SVT or
extension of SVT into the deep venous system or to
3 cm or less from the SFJ, symptomatic PE, DVT, persis-
tent SVT (clinical non-improvement), asymptomatic
SVT, death, new cancer, or cancer relapse and hospital-
ization because of VTE, over 12 months.
The primary safety outcome measure was the combi-

nation of major or clinically relevant non-major bleeding
at 3 months, with definitions based on American College
of Chest Physicians Evidence-Based Clinical Practice
Guidelines (major bleeding)11 and the CALISTO trial
(clinically relevant non-major bleeding).12

Information pertaining to invasive procedures was sys-
tematically recorded using a predefined list of interven-
tions, which encompassed the following: sclerotherapy,
endovenous thermal ablation (EVTA), ligation of the
SFJ or SPJ, vein stripping, thrombectomy, phlebectomy,
and any other relevant procedures. Further, information
on pharmacological and non-pharmacological therapy,
including type of utilized drugs, their dosing, and
duration of application was collected.

Statistical analysis. In this pre-defined subgroup anal-
ysis, we conducted a comparison between patients who
received invasive interventions within the 12-month
follow-up period and those who did not. We utilized
standard descriptive statistics to present the distribution
of selected parameters. Patient comparisons were car-
ried out using analysis of variance and c2 tests as
appropriate.
To investigate the incidence of the VTE outcome over

the 3-month and 12-month follow-up period, we
employed Kaplan-Meier estimates. To identify potential
correlates of VTE in the follow-up period, both univariate
and multivariate Cox proportional hazard models were
applied. We assessed the proportional hazard assump-
tion by examining Schoenfeld residuals.
The incidence rate (based on observation time) of

VTE outcome was calculated in patients without any
invasive interventions and patients with VTE event
before invasive intervention in comparison to patients
with VTE outcome after invasive interventions.
The incidence rate ratio for the two groups was esti-
mated by multilevel mixed-effects Poisson regression
analysis.
Our analysis of the VTE outcome considered cumula-

tive data within the baseline to 12-month time frame
and the 3-month to 12-month follow-up window. The
threshold for statistical significance was set at a P-value
of .05.
All statistical analyses were conducted using Stata

Statistical Software, Release 12.1 (StataCorp LLC).
RESULTS
The study flow is illustrated in Fig 1. Of the 872 patients

with available 12-month follow-up data, 197 patients
(22.6%) underwent invasive treatments at some time
point during the follow-up. Among these 197 patients
receiving invasive treatments, 70 received such interven-
tions within the first 3 months, 136 patients between 4
and 12 months, and nine patients received invasive treat-
ment twice, spanning both periods.
A total of 817 patients (93.4%) received anticoagulation

therapy after the index event as the initial treatment
choice at baseline. Of the 197 patients, 182 patients
(92.4%) undergoing surgery and 635 of the 675 patients
(94.1%) not undergoing surgery received anticoagulation.
Furthermore, 141 of 197 patients (71.6%) received some
form of non-pharmacological treatment in addition to
the anticoagulation therapy. The median duration of
anticoagulation therapy was 28 days (interquartile range
[IQR], 18-42 days) for patients who underwent surgery
and 35 days (IQR, 21-42 days) for those who did not.
Table I displays a comparison of the characteristics be-

tween the 197 patients who underwent invasive treat-
ments and the 675 patients who received conservative
treatment. All 197 patients who underwent invasive treat-
ments had SVT as the index event in a varicose vein. No
significant differences were observed in age, sex, body
mass index, or ethnicity between the two groups. There
were noteworthy distinctions in chronic risk factors for
VTE. Invasively treated patients more frequently pre-
sented with varicose veins and chronic venous insuffi-
ciency/ulceration but had a lower incidence of prior
thrombosis. No other factors showed statistically signifi-
cant differences.
Regarding specific procedures, the most commonly

performed interventions within the first 3 months
included EVTA (3.6%), vein stripping (2.9%), and ligation
of the SFJ/SPJ (2.8%). During the acute phase, which
spanned up to 1 week, only five patients underwent sur-
gery. In the subsequent 1 to 4 weeks, 19 patients received
surgical interventions, whereas between 4 and 12 weeks,
46 patients underwent surgery, and between 12-week
and 1-year follow-up, 136 underwent surgery. Further de-
tails on the types of interventions and surgical proced-
ures carried out in patients with SVT, categorized by
the time interval between diagnosis and intervention,
are shown in Fig 2 (including Kaplan-Meier curve of sur-
gery combined).
A great majority of patients enrolled in the registry

(93.4%) received anticoagulation at baseline. Notably,
concerning both anticoagulant and non-
pharmacological treatments, the differences between
patients who underwent surgery and those who did
not were minimal and did not reach statistical signifi-
cance. Specifically, among patients who received surgery
compared with those who did not, fondaparinux was



Fig 1. Study flowchart. In addition, there were nine patients who received invasive treatment twice, spanning
both periods.
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administered at baseline to 125 patients (63.5%) vs 417
(61.8%), low molecular weight heparins were given to
48 patients (24.4%) vs 170 (25.2%), and other anticoagu-
lants (direct oral anticoagulants, vitamin K anticoagu-
lants, and unfractionated heparin) were used by nine
patients (4.6%) vs 48 (6.7%). Additionally, non-
pharmacological treatment was utilized by 141 patients
(71.6%) who underwent surgery.
The primary outcome of symptomatic VTE within the

initial 3 months of follow-up was observed in 51 patients
(7.6%) treated conservatively, which included 37 patients
with varicose veins and 14 patients without varicose veins.
In contrast, 16 patients (8.1%) who underwent surgical
treatment experienced this outcome. Importantly, this
data indicates that there was no significant difference
between the two groups in terms of symptomatic VTE
within the first 3 months. Furthermore, even in the
subgroup analysis categorized by the type of invasive
therapy, no significant differences were identified in the
endpoints compared with conservatively treated
patients after the initial 3 months of follow-up.
Furthermore, there was no statistically significant differ-

ence in the incidence of symptomatic VTE within the 12-
month follow-up period. Specifically, among conserva-
tively treated patients, those with varicose veins (n ¼ 65;
12.5%) and those without varicose veins (n ¼ 14; 11.0%)
exhibited similar rates, as did invasively treated patients
(n ¼ 26; 13.2%).
An additional analysis focused on the incidence of VTE
outcome before and after invasive therapy as well as in
conservatively treated patients. A numerically lower inci-
dence of VTE was observed for patients after EVTA as
compared with conservatively treated patients and to
patients before EVTA (4.6 vs 10.9 events per 100 person-
years). Venous stripping was also associated with a lower
incidence of VTE outcome after invasive intervention (5.1
vs 10.5 events per 100 person-years). The differences be-
tween the two groups were not statistically significant
(Fig 3).
Table II (within 3 months) and Table III (within

12 months) present the incidence of VTE and bleeding
events for conservatively treated patients with and
without varicose veins in comparison to surgically
treated patients. Notably, patients who underwent
EVTA or sclerotherapy did not exhibit a statistically signif-
icant difference in the incidence of symptomatic VTE
compared with conservatively treated patients.
Among surgically treated patients, symptomatic VTE

was observed in 20 patients (74%) before the interven-
tion and in seven patients (26%) after the intervention
(P ¼ .021).
Detailed information on the performed surgical inter-

ventions is provided in Table IV. Among all patients
who received invasive treatments, one-third (n ¼ 70;
35.5%) underwent surgery within 3 months of SVT diag-
nosis, whereas two-thirds (n ¼ 136; 64.5%) received



Table I. Patient characteristics at inclusion

Conservatively treated

Invasively treated

P valueb

Varicose veins No varicose veins

(n ¼ 520) (n ¼ 155) (n ¼ 197)

No. (%) No. (%) No. (%)

Age, years 62.3 (14.4) 58.3 (15.6) 58.1 (13.2) <.001

Age $65 years 253 (48.7) 55 (35.5) 62 (31.5) <.001

Women 341 (65.6) 98 (63.2) 123 (62.4) .691

Body mass index, kg/m2 29.5 (6.5) 29.2 (6.7) 29.1 (5.6) .733

Body mass index $30 kg/m2 206 (39.6) 60 (38.7) 69 (35.0) .528

Caucasian 517 (99.4) 155 (100.0) 197 (100.0) .361

Chronic risk factors for VTE

Varicose veins 416 (80.0) 76 (49.0) 174 (88.3) <.001

History of thrombosis

SVT 181 (34.8) 38 (24.5) 59 (30.0) .044

DVT or PE 103 (19.8) 33 (21.3) 12 (6.1) <.001

VTE (SVT, DVT, or PE) 242 (46.5) 57 (36.8) 66 (33.5) .003

Family history of DVT or PE 80 (15.4) 29 (18.7) 36 (18.3) .484

CVI/ulceration 271 (52.1) 52 (33.6) 111 (56.4) <.001

Cancer 50 (9.6) 5 (3.2) 8 (4.1) .004

Known thrombophilia 29 (5.6) 15 (9.7) 6 (3.1) .028

Hormone replacement therapy 11 (2.1) 1 (0.7) 2 (1.0) .334

Oral contraception 37 (10.9) 18 (18.4) 10 (8.1) .049

Current smoking 64 (12.3) 33 (21.3) 39 (19.8) .005

Hemiplegia 4 (0.8) 0 (0.0) 0 (0.0) .218

Chronic inflammatory disease 27 (5.2) 8 (5.2) 7 (3.6) .642

Immobility/bedriddenness 25 (4.8) 4 (2.6) 6 (3.1) .340

Arterial risk factorsa 313 (60.2) 79 (51.0) 84 (42.6) <.001

Heart failure 16 (3.1) 6 (3.9) 0 (0.0) .321

Respiratory failure 27 (5.2) 4 (2.6) 2 (1.0) .022

Transient risk factors

Trauma (past 4 weeks) 19 (3.7) 10 (6.5) 7 (3.6) .276

Travel (>6 hours by car or flight) 56 (10.8) 12 (7.7) 11 (5.6) .080

Major surgery (past 12 weeks) 21 (4.0) 4 (2.6) 10 (5.1) .496

Severe systemic infection 7 (1.4) 1 (0.7) 0 (0.0) .223

Pregnancy 4 (0.8) 1 (0.7) 2 (1.0) .920

Postpartum 4 (0.8) 3 (1.9) 2 (1.0) .451

Characteristics of SVT events

Great or lesser saphenous vein 262 (50.4) 127 (81.9) 92 (46.7) <.001

Other veins 258 (49.6) 28 (18.1) 105 (53.3)

Great saphenous vein only 177 (34.0) 91 (58.7) 60 (30.5) <.001

Distance between thrombus and
SFJ, cm

26.2 (15.4) 26.1 (14.8) 26.7 (14.2) .965

Distance between thrombus and
SFJ <10 cm

25 (13.7) 8 (8.6) 8 (11.8) .471

Lesser saphenous vein only 30 (5.8) 8 (5.2) 10 (5.1) .916

Number of affected veins 2.1 (1.0) 2.7 (1.6) 2.2 (0.8) .424

Localization

Proximal only 128 (24.8) 36 (25.2) 47 (24.2) .885

Distal only 290 (56.1) 75 (52.5) 105 (54.1)

(Continued on next page)
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Table I. Continued.

Conservatively treated

Invasively treated

P valueb

Varicose veins No varicose veins

(n ¼ 520) (n ¼ 155) (n ¼ 197)

No. (%) No. (%) No. (%)

Proximal and distal 99 (19.2) 32 (22.4) 42 (21.7)

Extension

Mean (SD) 13.8 (11.0) 17.7 (11.7) 13.2 (9.5) <.001

<20 cm 360 (69.5) 88 (57.1) 141 (71.6) .007

$20 cm 158 (30.5) 66 (42.9) 56 (28.4)

CVI, Chronic venous insufficiency; DVT, deep vein thrombosis; PE, pulmonary embolism; SD, standard deviation; SFJ, saphenofemoral junction; SVT,
superficial vein thrombosis; VTE, venous thromboembolism.
Data are presented as number (%) or mean (standard deviation).
Boldface P values indicate statistical significance.
aDiabetes mellitus, arterial hypertension, coronary artery disease, cerebrovascular disease, peripheral artery disease, atrial fibrillation, renal failure.
bP value for the comparison of patients with any intervention vs conservatively treated patients.
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surgery more than 3 months after SVT diagnosis. The
most common surgical procedures included EVTA (n ¼
106; 12.1%), followed by SFJ/SPJ ligation (n ¼ 52; 6.0%),
and venous stripping (n ¼ 51; 5.8%).
Fig 2. Lines represent cumulative event rates in percent, al
until 12 months, categorized by type of intervention. EVTA
saphenofemoral or saphenopopliteal junction.
DISCUSSION
The findings of this study shed light on the utilization of

invasive treatments in the management of SVT, revealing
that such procedures were relatively infrequent,
ong with their 95% confidence intervals (CIs) over time
, Endovenous thermal ablation; SFJ/SPJ, ligation of the



Fig 3. The figure shows incidence rates (IRs) of venous thromboembolism events (VTEs) per 100 patient-years, by
intervention type. The black squares show VTE incidence rates along with 95% confidence intervals (CIs) for pa-
tients with no intervention or before intervention, whereas the gray diamonds show VTE IRs with 95% CIs for
patients after intervention over 12 months. IRs for the different interventions: Sclerotherapy: IR, 2.09; 95% CI, 0.52-
8.50; P ¼ .302; endovenous thermal ablation (EVTA): IR, 0.37; 95% CI, 0.12-1.18; P ¼ .092; ligation of the sapheno-
femoral or saphenopopliteal junction (SFJ/SPJ): IR, 1.03; 95% CI, 0.38-2.91; P ¼ .952; vein stripping: IR, 0.44; 95% CI,
0.11-1.78; P ¼ .248; thrombectomy: IR, 1.77; 95% CI, 0.25-12.72; P ¼ .570; phlebectomy: IR, 1.03; 95% CI, 0.33-3.25;
P ¼ .960.
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accounting for only 8.0% of all patients within the first
3 months after study inclusion or 23.6% during the com-
plete 12-month follow-up. Overall, the group of patients
treated invasively appeared to be “low-risk,” as they
Table II. Three-month incidence of venous thromboembolic a

Primary outcome

Symptomatic VTE (DVT, PE, recurrent or extendingb SVT)

Secondary outcome

SVT (recurrent or extendinga)

PE

DVT

DVT and PE

Persistent SVT

Asymptomatic SVTb

Death

New cancer or relapse

Hospitalization due to VTE

Bleeding

Severe bleeding

Clinically relevant non-major bleeding

DVT, Deep vein thrombosis; PE, pulmonary embolism; SFJ, saphenofemoral ju
aExtension into the deep vein system or <3 cm to the SFJ).
bDetectable only on compression ultrasound or duplex ultrasound.
were younger, had fewer previous VTE events, but had
a higher rate of varicose veins in their medical history.
Almost all patients in the study received anticoagula-

tion alone or in combination with surgical interventions.
nd bleeding events

Conservatively
treated with
varicose veins

(n ¼ 520)

Conserva-
tively treated
without vari-
cose veins
(n ¼ 155)

Invasively
treated
(n ¼ 197)

37 7.1 14 9.0 16 8.1

30 5.8 9 5.8 15 7.6

4 0.8 4 2.6 1 0.5

10 1.9 2 1.3 1 0.5

12 2.3 6 3.9 1 0.5

34 6.5 5 3.2 2 1.0

1 0.2 1 0.7 0 0.0

2 0.4 1 0.7 0 0.0

8 1.5 1 0.7 0 0.0

6 1.2 1 0.7 0 0.0

8 1.5 6 3.9 3 1.5

2 0.4 1 0.7 0 0.0

6 1.2 5 3.2 3 1.5

nction; SVT, superficial vein thrombosis; VTE, venous thromboembolism.



Table III. Twelve-month incidence of venous thromboembolic and bleeding events

Conservatively
treated with
varicose veins

(n ¼ 520)

Conserva-
tively treated
without vari-
cose veins
(n ¼ 155)

Invasively
treated
(n ¼ 197)

Primary outcome

Symptomatic VTE (DVT, PE, recurrent or extendinga SVT) 65 12.5 17 11.0 26 13.2

Secondary outcome

SVT (recurrent or extendinga) 50 9.6 10 6.5 23 11.7

PE 8 1.5 4 2.6 2 1.0

DVT 17 3.3 4 2.6 2 1.0

DVT and PE 21 4.0 8 5.2 3 1.5

Persistent SVT 35 6.7 6 3.9 2 1.0

Asymptomatic SVTb 3 0.6 1 0.7 1 0.5

Death 8 1.5 3 1.9 1 0.5

New cancer or relapse 9 1.7 1 0.7 1 0.5

Hospitalization due to VTE 7 1.4 1 0.7 0 0.0

Bleeding 9 1.7 6 3.9 3 1.5

Severe bleeding 2 0.4 1 0.7 0 0.0

Clinically relevant, non-major bleeding 7 1.4 5 3.2 3 1.5

DVT, Deep vein thrombosis; PE, pulmonary embolism; SFJ, saphenofemoral junction; SVT, superficial vein thrombosis; VTE, venous thromboembolism.
aExtension into the deep vein system or <3 cm to the SFJ).
bDetectable only on compression ultrasound or duplex ultrasound.
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The rates of anticoagulation therapy, as well as the
duration of such treatment, were similar between the
groups treated surgically and those treated conserva-
tively. Therefore, we conclude that anticoagulation ther-
apy did not significantly confound the results of our
study.
Among the spectrum of interventions, EVTA, venous

stripping, and ligation of the SFJ/SPJ emerged as the
most commonly performed procedures, with the major-
ity being performed after a 12-week period following SVT
diagnosis. The study lacks detailed information regarding
the rationale behind the early surgical interventions.
Nonetheless, for patients undergoing surgery at a later
stage, varicose veins in conjunction with a history of
SVT consistently served as the primary indication. In sum-
mary, the study showed that early surgical intervention of
superficial phlebitis was associated with low risk for VTE
complications. The study’s key finding suggests that
there is no significant difference in the incidence of
symptomatic VTE between conservatively and invasively
treated patients with acute isolated SVT of the lower
limbs. Additionally, there were also no statistically signif-
icant differences observed in bleeding events between
the treatment groups. However, it is crucial to under-
score that invasive treatment may inherently heighten
the risk of bleeding events. Consequently, the decision
regarding treatment modality should be based on a
careful individual assessment of the potential risks and
benefits for each patient.
Moreover, the results imply a potential protective effect
against VTE events when applied after 3 months from
the index SVT event. Our finding is in line with the
German DVT guidelines, where interventions are recom-
mended not earlier than 3 months after SVT symptoms
have decreased.
These outcomes align with previous studies, including a

Cochrane systematic review by Di Nisio et al,4 which
concluded that anticoagulation alone typically suffices
for SVT treatment, and the evidence for surgical interven-
tions is not compelling. The ESVS 2021 Clinical Practice
Guidelines on the Management of Venous Thrombosis
also advocate for anticoagulation as the primary
approach for SVT treatment, specifically recommending
surgical or endovascular interventions only after the in-
flammatory and prothrombotic phase has concluded,
which is typically no sooner than 3 months after SVT
onset.3 This guideline reflects a common clinical practice,
although it is not primarily based on robust evidence.
However, it is important to note that these guidelines

acknowledge certain circumstances in which surgical in-
terventions may be warranted, such as when the
thrombus extends into the deep venous system, when
complications like ulceration or bleeding arise, or when
anticoagulation is not possible. Additionally, the 2023
guideline on the Diagnosis and Therapy of Deep Vein
Thrombosis by the German Society of Angiology empha-
sizes the potential advantages of surgical interventions in
specific situations, such as reducing the risk of recurrent



Table IV. Surgical interventions by type and time period

Total (within
3 months

after
diagnosis)

Within
1 week
after

diagnosis

2-4 weeks
after

diagnosis

>4-12weeks
after

diagnosis

More than
12 weeks after

diagnosis

(n ¼ 872) (n ¼ 872) (n ¼ 872) (n ¼ 872) (n ¼ 872)

Any surgery 70 8.0 5 0.6 19 2.2 46 5.3 136 15.6

Sclerotherapy 2 0.2 0 0.0 0 0.0 2 0.2 12 1.4

EVTA 31 3.6 1 0.1 5 0.6 25 2.9 75 8.6

Ligation SFJ/SPJ 24 2.8 1 0.1 9 1.0 14 1.6 28 3.2

Venous stripping 25 2.9 3 0.3 6 0.7 16 1.8 36 4.1

Thrombectomy 6 0.7 1 0.1 3 0.3 2 0.2 0 0.0

Phlebectomy 16 1.8 1 0.1 5 0.6 10 1.2 15 1.7

Other 9 1.0 0 0.0 4 0.5 5 0.6 5 0.6

Isolated ligation SFJ/SPJ 7 0.8 1 0.1 4 0.5 3 0.3 11 1.3

Ligation SFJ/SPJ in
combination with
thrombectomy

6 0.7 0 0.0 3 0.3 2 0.2 0 0.0

Ligation SFJ/SPJ,
(non-isolated) phlebectomy
and stripping

4 0.5 0 0.0 1 0.1 3 0.3 1 0.1

Isolated phlebectomy 0 0.0 0 0.0 0 0.0 1 0.1 3 0.3

EVTA, Endovenous thermal ablation; SFJ/SPJ, saphenofemoral/saphenopopliteal junction.
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thrombosis and alleviating symptoms. These guidelines
collectively underscore the importance of a tailored
and nuanced approach to SVT management, consid-
ering both individual patient characteristics and the clin-
ical context.5

The strengths and limitations of the study are duly
acknowledged and provide valuable context for the
interpretation of the results: Strengths include the avail-
ability of a large cohort from clinical practice with rela-
tively long follow-up, documentation of patients in
experienced clinical centers, consecutive enrollment of
eligible patients, and the very broad inclusion criteria.
Thus, this prospective real-life registry provides a major
advantage in that it reflects the full spectrum of
everyday practice and current treatment pathways,
which would not be possible in a randomized
controlled trial.
Limitations include the open non-randomized study

design, with the decision to perform surgical interven-
tions being at the discretion of the treating physician.
This introduces a heterogenous study sample with po-
tential selection bias, as some patients who could
have benefited from surgery may not have been
selected for intervention. Conversely, it is also possible
that patients with more severe varicose veins were
more likely to be selected for surgery, potentially lead-
ing to an overestimation of the effect. Also, the study
lacks detailed information about the specific indica-
tions for interventions, such as the extent of the SVT,
or the severity of the symptoms. The combined
outcome of VTE is mostly driven by superficial throm-
bophlebitis events but DVT and PE are most of interest
for patient-centerd outcomes. Understanding these in-
dications could provide more insight into the
decision-making process.
Patients with SVT located less than 3 cm from the SFJ

or SPJ were excluded from the registry. This exclusion
may have omitted a group of patients who may have
been suitable candidates for intervention, which may
affect the generalizability of the study. The study had a
relatively small sample size, especially in the group of pa-
tients treated invasively. This limited sample size may
affect the statistical power of the analysis. The study pri-
marily assessed short-term outcomes within 3 and 12
months of diagnosis. Therefore, it did not evaluate long-
term outcomes or quality of life, whichmay be important
factors in the decision-making process for SVT manage-
ment. Long-term follow-up studies may be needed to
determine the potential long-term benefits or risks of
surgical intervention.

CONCLUSIONS
In conclusion, this study, with real-world data, contrib-

utes to our understanding of SVT management by high-
lighting the importance of individualized treatment
strategies, appropriate timing of interventions, and the
need for continued research to refine our approach to
this condition. It reinforces the notion that the manage-
ment of SVT should be guided by a careful assessment of
each patient’s individual circumstances and risk factors.
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