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Background: Post thrombotic syndrome (PTS) is a serious complication of deep venous thrombosis (DVT). There
were always debates on the efficacy of elastic compression stockings (ECS) in prevention for post thrombotic
syndrome.

Objective: To assess effects of elastic compression stockings and ECS's wearing time on post thrombotic syndrome
after diagnosis of deep venous thrombosis.

Methods: PubMed, Cochrane Library, Embase, Web of Science were last searched on 23 November 2022 for
studies assessing effects of elastic compression stockings or theirs wearing time on post thrombotic syndrome
after diagnosis of deep venous thrombosis.

Results: 9 randomized controlled trials were included. Wearing elastic compression stockings was associated with
a statistically reduction in the overall post thrombotic syndrome rate (RR 0.73, 95 % CI 0.53 to 1.00; P = 0.05; I
= 82 %). No significant difference in severe post thrombotic syndrome rate, recurrent deep venous thrombosis
rate, and death rate was seen whether wearing elastic compression stockings or not. The pooled effect of studies
comparing different wearing time of elastic compression stockings showed no significant difference in post
thrombotic syndrome rate, severe and moderate post thrombotic syndrome rate, recurrent deep venous
thrombosis syndrome rate and death rate.

Conclusions: Wearing ECS can reduce the risk of developing PTS after DVT and a wearing time of less than or
equal to 1 year is comparable to 2 years wearing. The results support ECS's role as a foundation therapy for
preventing PTS.

1. Introduction there is an urgent need to find effective measures to prevent PTS for

patients after DVT.

Venous thromboembolism (VTE) is the third most common cardio-
vascular disorder, with two thirds of all cases presenting with deep
venous thrombosis (DVT) [1]. Post thrombotic syndrome (PTS) is a form
of chronic venous insufficiency secondary to prior DVT, and half of the
patients are expected to suffer from PTS within the first 1-2 years [2,3].
Though not lethal, no effective treatment has yet been developed for
established PTS, and this syndrome can significantly impact the function
and quality of life of patients, with adverse effects comparable to chronic
diabetes mellitus, osteoarthritis or chronic lung diseases [4-6]. Thus,

The current-available prevention methods for PTS mainly include
anticoagulation, elastic compression stockings (ECS) therapy, physical
exercise, and thrombolysis [7]. Owing to safety and convenience rea-
sons, ECS plays an important role in preventing PTS. However, whether
the routine use of ECS can effectively prevent PTS after DVT is still
controversial [8-12], and the recent guidelines also held different
opinions on this issue [13-15]. Moreover, considering that ECS may
cause discomfort to the patients in their daily life, the optimal wearing
duration of ECS is also a widespread concern [16-18].

Abbreviations: PTS, post thrombotic syndrome; DVT, deep venous thrombosis; ECS, elastic compression stockings.
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The primary objective of this meta-analysis was to compare the
overall PTS rate, moderate and severe PTS rate between patients
wearing ECS routinely and those not wearing or wearing placebo, as
well as to compare the PTS rate between patients wearing ECS for
different durations after DVT. The secondary objective was to compare
the recurrent rate of DVT and death rate between patients wearing ECS
and those not wearing or wearing placebo.

2. Methods

This meta-analysis was performed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [19]. The study protocol was registered on PROSPERO
(CRD42022381162).

2.1. Search strategy and selection criteria

The electronic databases of PubMed, Cochrane Library, Embase, and
Web of Science were searched from inception to 23 November 2022.
According to the search strategy listed in the Appendix. The references
from review articles and major texts were also reviewed to include
additional studies. After removing duplicate articles, four reviewers
(JHM, WJL, YFX, HT), who were paired into two teams, independently
screened the titles and abstracts of preliminarily-retrieved studies. The
inclusion criteria were: (1) studies comparing between patients wearing
ECS and those not wearing or wearing placebo, and/or comparing be-
tween patients wearing ECS for different durations; (2) studies in which
the PTS was diagnosed by Villata scale, Ginsberg measure, Brandjes
scale, CEAP (clinical, etiological, anatomic, pathophysiological) classi-
fication, Venous Clinical Severity Score (VCSS) or Widmer Scale [20];
(3) studies reporting the incidence rate of PTS; and (4) studies that are
RCTs. The exclusion criteria were: (1) studies focusing on non-DVT
patients; (2) studies that used distal DVT ECS for the prevention of
DVT; or (3) studies focusing on patients wearing ECS after the diagnosis
of PTS. Disagreement on the eligibility of any full-text articles was
resolved by discussing with a senior author (SGG).

2.2. Data extraction

The two teams of reviewers, independently extracted the desired
data from the included studies using a standardized form, including: first
author, year of publication, country, number of included patients,
participant characteristics, initiation of wearing ECS after DVT, ECS
characteristics, comparison groups, PTS definition, compliance, mean
follow-up, and incidence of aimed outcome. If any data was missing, we
would contact the corresponding authors to request for the original in-
formation as far as possible; if failed, the values would be extracted from
figures using Plot Digitizer. Disagreements, if any, were resolved
through discussion.

2.3. Quality assessment

The two teams of reviewers were then independently assessed the
risk of bias of the included studies using the Cochrane Collaboration's
risk of Bias Tool [21] based on seven domains (random sequence gen-
eration, allocation concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome data, selective
reporting, and other bias). For each domain, the studies were rated as
low, unclear, or high risk of bias, as appropriate. Discrepancies, if any,
were resolved by consensus or by discussing with a senior author (SGG).

2.4. Statistical analysis
The outcome of this study was the PTS rate, recurrent DVT, and

death rate, which was extracted in the form of a dichotomous variable as
an absolute number and patient number. The outcome was pooled by the
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Mantel-Haenszel method, and was presented as a risk ratio with 95 %
confidence interval. The 12 statistic was used to assess the statistical
heterogeneity between studies. When I was below 50 %, the level of
heterogeneity was judged acceptable and fixed effects models were
chosen for analysis; otherwise, random effects models were used. All
analyses were performed using Review Manager (RevMan, version 5.4).

3. Results
3.1. Literature search

Fig. 1 shows the flow chart of literature search and study selection.
After screening the titles and abstracts of preliminary-retrieved articles,
2059 studies were excluded. Then, 29 studies were reviewed by full text
and 20 of them were eliminated based on the inclusion and exclusion
criteria. Eventually, a total of 9 RCTs [3,17,18,22-27] were included in
our final analyses.

3.2. Baseline study characteristics

Of the 9 RCTs included, there were 7 studies [3,22-27] that
compared between patients wearing ECS and those not wearing or
wearing placebo, involving a total of 1694 subjects (852 wearing ECS
and 842 not wearing or wearing placebo). There were two studies
[17,18] that compared between patients wearing ECS for different du-
rations, involving a total of 1383 subjects (699 wearing ECS for 2 years
and 684 wearing for less than or equal to 1 year). The baseline char-
acteristics of the included RCTs are presented in Table 1. The types of
ECS used in all studies were at knee height. In the two studies [22,23],
the patients initiated the use of ECS at 6 or 12 months after the diagnosis
of DVT. All studies reported the overall PTS rate, while 6 of them also
reported the severe PTS rate.

3.3. Quality assessment

There were 3 studies [18,22,24] rated as a high risk of bias. Only the
SOX trial [25] had no identified bias. Unclear bias was mainly related to
the blinding of patients, except for studies [23,25] in which the patients
wore placebo stockings. The detailed distribution of bias is shown in
Fig. 2.

3.4. Primary outcome

3.4.1. Overall PTS rate, moderate and severe PTS rate

In the studies [3,22-27] that compared between patients wearing
ECS and those not wearing or wearing placebo, the overall pooled effect
showed that the use of ECS was associated with a statistically significant
reduction in the overall PTS rate (RR 0.73, 95 % CI 0.53 to 1.00; P =
0.05; 2 =82 %) (Fig. 3A). Then, a further analysis was performed on
high-quality studies [3,25-27] only. Of the 7 studies, two [22,24] were
excluded for high risk of bias and one [23] was excluded for unknown
randomization and concealment. The pooled effect of the remaining 4
studies still indicated a statistically significant reduction in the overall
PTS rate (RR 0.66, 95 % CI 0.44 to 0.99; P = 0.05; I? = 88 %) (Fig. 3B).
There were 4 studies [3,25-27] that reported the severe PTS rate and the
pooled effect indicated t no statistically significant difference (RR 0.61,
95 % CI 0.29 to 1.31; P = 0.21; I? = 62 %) (Fig. 3C). Then, a further
analysis was performed on the moderate PTS rate in these 4 studies
[3,25-27] and the pooled effect showed that there was no statistically
significant difference either (RR 1.03, 95 % CI 0.98 to 1.09; P = 0.21; 2
=71 %) (Fig. 3D).

In the two studies [17,18] that compared between patients wearing
ECS for different durations, the overall pooled effect showed that there
was no statistically significant reduction in both the overall PTS rate (RR
1.18,95% CI 0.75 to 1.85; P = 0.48; ? = 76 %) (Fig. 4A) and the severe
PTS rate (RR 1.66, 95 % CI 0.64 to 4.31; P = 0.30; I = 6 %) (Fig. 4B),
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Fig. 1. Flow chart of literature retrieval.

and the moderate PTS rate (RR 1.16, 95 % CI 0.66 to 2.03; P = 0.61; I> = and no statistically significant difference was identified either (RR
83 %) (Fig. 4C). 0.99, 95 % CI 0.72 to 1.35; P = 0.93; I2 = 0 %) (Fig. 5B).

4. Discussion
3.5. Secondary outcome

Our findings suggested that the use of ECS could significantly reduce

3.5.1. Recurrent DVT rate and death rate

There were 4 studies [3,25-27] that reported the recurrent DVT rate
and the pooled effect indicated no statistically significant difference (RR
0.95, 95 % CI 0.65 to 1.41; P = 0.81; =0 %) (Fig. 5A). There were 6
studies [3,22,23,25-27] that reported the death rate during follow-up

81

the risk of PTS for patients after DVT but had no advantage in reducing
the recurrent DVT rate and death rate. We also found that the outcome of
wearing ECS for 2 years was comparable to that of wearing for less than
or equal to 1 year in terms of the risk of PTS.
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Table 1

Study characteristic.

Study Country Patient number Mean (SD or range) age, Sex (female/male) Initiation of Characteristic of =~ Comparison PTS Compliance Mean (SD or Incidence rate
years ECS after ECS group definition range) follow-up
Intervention Control Intervention Control Intervention Control bvt Total Intervention Control
Randomized controlled trials about ECS versus none ECS
Aschwanden Switzerland 84 85 64-1 63-8 30/54 40/45 6 months Knee high, 26-36  No stockings  Skin 91-60 % 3-2(2 16.57 13.10% 20.00
2008 (52.9-72.5) (45-3-70-8) mm Hg changes/ months-6-8 % %
CEAP years) years in
ESC group
29 (15
months-7-0
years) years in
None ESC group
Brandjes 1997 Netherlands 96 98 60 (17) 59 (17) 42/54 44/55 2-3 weeks  Knee high, 30 mm No stockings  Villalta 76 % 76 (60-96) 51.03 31.25% 70.41
Hg months in both % %
groups
Ginsberg2001 Canada 24 23 62:0 (33-78) 60-5 10/14 11/12 1 year Knee high, 20-30  Placebo Ginsberg ~ NA 55.0 (2:0-97-3) 213  0.00% 4.35%
(24-87) mm Hg stockings months in ESC %
group
59-1 (18:3-97-2)
months in None
ESC group
Jayaraj 2015 USA 36 33 48 (14) 47 (16) 18/18 16/17 2 days Below knee, No stockings  Villata 60 % 24 monthsinboth 75.36 80.56 % 69.70
30-40 mm Hg groups % %
Kahn 2014 Canada 409 394 54-3 (15-3) 54-8(15-8) 154/255 166/ 2 weeks Knee high, 20-40 Placebo Villata/ 62 % 24 months inboth 42.84 43.03 % 42.64
228 mm Hg stockings Ginsberg groups % %
Prandoni2004 Italy 90 90 60-1 (18-:5) 63-0(189) 48/42 55/35 7 days Below knee, No stockings  Villalta 87 % 24 monthsinboth 37.22 25.56 % 48.89
30-40 mm Hg groups % %
Yang 2021 China 113 119 60-6 (12-:0) 57-8(14-1) 65/48 67/52  Within 28 Knee high, 30-40 No stockings  Villalta 94 % 24 monthsinboth 43.53 37.17 % 49.58
days mm Hg groups % %
Randomized controlled trials about different wearing time of ECS
Mol 2016 Netherlands 262 256 57 (14) 56 (14) 104/152 107/ NA Knee high, 34-46 Same type, 2  Villata NA 24 monthsinboth 16.41 19.92 % 12.98
155 mm Hg, 1 year years wearing groups % %
wearing
Cate-Hoek Netherlands 437 428 56-3 (15-7) 58-1(14-6) 177/251 184/ Within 24 h  Knee high, 30-40 Same type, 2  Villata NA 24 monthsinboth 28.09 27.57 % 28.60
2018 253 mm Hg, 6 months years wearing groups % %

wearing

In randomized controlled trials about ECS versus none ECS, intervention group wear ECS and control group wear placebo or no stockings. In randomized controlled trials about different wearing time of ECS, intervention
group wear less than or equal to 1 year compression stockings and control group wear 2 years compression stockings. ECS, elastic compression stockings; NA, not addressed.
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Fig. 2. Graph of the risk of bias for the included RCTs (A); Graph of the risk of bias summary for the included RCTs (B).

In 2016, Subbiah et al. [28] conducted a similar meta-analysis,
which suggested that the use of ECS could not significantly reduce the
risk of developing PTS in patients with DVT. Though their analysis was
rigorous, recent studies have continued to investigate the effectiveness
of ECS in preventing PTS. By including the latest published articles, our
pooled results seemed to support that ECS could effectively reduce the
incidence of PTS.

The SOX trial [25] played an important role in establishing the
current guidelines issued by the American College of Chest Physicians
(ACCP) [15], the American Society of Hematology (ASH) [14], and the
European Society for Vascular Surgery (ESVS) [13], which are all
against the routine use of ECS. The SOX is a rigorous trial, especially for
its use of placebo stockings, which can effectively reduce the subjective
bias derived from the patients to some degree. This method, however, is
difficult to achieve in most of other studies. Nonetheless, in view of a
comparatively low level of compliance and high level of loss to follow-
up, there were also concerns over the SOX trial [29]. Combining our
present analysis results, we tend to support that ECS can indeed provide
benefits to patients after DVT.

As for the duration of wearing ECS, the OCTAVIA trial [17] reported
that stopping wearing ECS after 1 year seemed to be no inferior to
wearing ECS for 2 years. Further analysis of the OCTAVIA trial suggested

83

that thrombus score > 3, BMI > 26, duration of symptoms before
diagnosis > 8 days, and Villalta score ranged 2-4 were independent
predictors of PTS in patients with proximal DVT who completed the
compliant use of ECS for 1 year [16]. The IDEAL DVT trial [18] reported
that the individualized ECS therapy for 6 months was comparable to the
standard duration of 2 years. The pooled effects of these two trials
suggested that the ECS therapy with a duration less than or equal to 1
year seemed to be no inferior to 2-year therapy. The routine use of ECS
may bring about troubles to the patients' daily life, so according to our
results, patients after 6 or 12 months of ECS therapy should be evaluated
comprehensively based on the above predictors of PTS to determine the
necessity to continue.

Besides the wearing duration, the pressure of ECS is also a crucial
factor that affects the patients' comfort. To improve the patients' level of
compliance, the pressure of ECS should also be cautiously taken into
consideration while formulating the ECS therapy. According to Gal-
anaud JP et al. [30], the 25 mm Hg ECS was almost as effective as 35
mm Hg ECS in preventing PTS.

Furthermore, in patients with DVT, the presence of residual vein
thrombosis is a known risk factor for the development of PTS. [31] A
prospective cohort study by Prandoni P et al. [32] discovered that for
patients with proximal DVT, the adequate use of ECS can reduce the risk
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Fig. 3. Effect of elastic compression stockings in preventing post thrombotic syndrome after deep venous thrombosis (A), sensitivity analysis of highest quality
studies (B; defined as without high risk of bias; Aschwanden and colleagues [22] and Jayaraj and colleagues [24]; Ginsberg and colleagues [23] was excluded for
unclear risk of randomization and allocation concealment), severe (C) and moderate post thrombotic syndrome (D).

of developing PTS in those who still had residual vein thrombosis 3
months after treatment. These findings point out a promising new
research direction for improving patient outcomes.

Several limitations in this study should be highlighted. First of all, an
obvious level of clinical and statistical heterogeneity was detected across
the included studies. The heterogeneity may be rooted in the differences
in the ECS types, the onset of using ECS after diagnosis of DVT, the
definition of PTS, and the bias from study design, especially in terms of
compliance and blinding. We performed sensitivity analyses for the
onset of use, definition of PTS, and study design, in which the hetero-
geneity was not statistically-significantly reduced. Secondly, some of the
included studies were at high risk of bias, which might affect the reli-
ability of the results. Thus, we performed a specific analysis on high-
quality studies only in order to improve the reliability. We excluded
trials with a high risk of bias, as well as Ginsberg's trial, from our
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analysis. This was because Ginsberg's trial had an unknown risk of bias
in terms of randomization and concealment, which could potentially
introduce significant bias. However, our final conclusion was not
impacted by this decision. When we included Ginsberg's trial, the
resulting RR was 0.65, with a 95 % CI ranging from 0.44 to 0.97, which
still provided support for the efficacy of ECS. Lastly, there were only two
studies that compared the wearing duration of ECS, and one of them was
judged as of high risk. Therefore, more high-quality studies are needed
in order to confirm the optimal wearing duration.

5. Conclusion

Our results support that the routine use of ECS after diagnosis of DVT
can reduce the risk of developing PTS, and the wearing duration of less
than or equal to 1 year is no inferior to that of 2 years. This suggests that
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Fig. 4. Effect of different wearing time in preventing post thrombotic syndrome (A), severe (B) and moderate post thrombotic syndrome (C).

A Compression stockings  None stockings or placebo Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed. 95% CI

Brandjes 1997 14 9% 13 98 27.3%  1.10[0.55,2.21] I

Kahn 2014 16 409 17 39 36.8%  0.91[0.46,1.77] — &

Prandoni2004 12 0 13 90 276%  0.92[0.45,1.91] - &

Yang 2021 3 13 4 19  83%  0.79[0.18,3.45] v

Total (95% CI) 708 701 100.0%  0.95[0.65, 1.41] -

Total events 45 47 . . . .

Heterogeneity: Chiz = 0.25, df = 3 (P = 0.97); ?= 0% !

0.1 0.2 0.5 1 2 5 10
s oroverdleficot 25025 (PSL51) Compression stockings ~ None stockings or placebo

Compression stockings  None stockings or placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% Cl M-H. Fixed. 95% CI
Aschwanden 2008 3 84 3 85  4.3% 1.01[0.21, 4.87]
Brandjes 1997 19 96 16 98 22.6% 1.2110.66, 2.21] L
Ginsberg2001 3 24 0 23 0.7% 6.72[0.37,123.33]
Kahn 2014 36 409 36 394 52.4% 0.96 [0.62, 1.50] -
Prandoni2004 7 90 12 90 17.2% 0.58 [0.24, 1.41] =
Yang 2021 1 113 2 119  2.8% 0.53[0.05, 5.73]
Total (95% CI) 816 809 100.0%  0.99[0.72, 1.35]
Total events 69 69
Heterogeneity: Chi? = 3.75, df = 5 (P = 0.59); 2= 0% oo " 0 ” i 1’0 1 50

Test for overall effect: Z = 0.09 (P = 0.93) Compression stockings ~ None stockings or placebo

Fig. 5. Effect of elastic compression stockings in patients with deep venous thrombosis on recurrent deep venous thrombosis (A) and mortality (B; all-cause).
the conventional therapy of wearing ECS for 2 years is not necessary for for the purpose of preventing PTS.
all patients. However, more high-quality studies are needed to further

confirm the necessity of wearing ECS and the optimal wearing duration

85



J. Meng et al.
License for publication

The Corresponding Author has the right to grant on behalf of all
authors and does grant on behalf of all authors, an exclusive license (or
non-exclusive for government employees) on a worldwide basis to the
BMJ Publishing Group Ltd. to permit this article (if accepted) to be
published in BMJ and any other BMJPGL products and sublicenses such
use and exploit all subsidiary rights, as set out in our license
(https://authors.bmj.com/policies/#copyright).

CRediT authorship contribution statement

JHM and SGG proposed the design, searched the literature, collected,
analysed and interpret the data, and wrote the report. WJL, YFX, HT
searched the literature, and collected, analysed and interpreted the data.
YMW searched the literature, designed the figures and tables, and wrote
the report.

Funding

This work was supported by the National Clinical Research Center
for Geriatric Disorders, Xiangya Hospital, Central South University
(2021KFJJ06) and Hunan Provincial Natural Foundation of China
(2021JJ30040).

Declaration of competing interest
The authors declare that they have no known competing financial

interests or personal relationships that could have appeared to influence
the work reported in this paper.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.thromres.2023.03.016.

References

[1]
[2]

L. Duffett, Deep venous thrombosis, Ann. Intern. Med. 175 (9) (2022), Itc129-itc44.
S.R. Kahn, L. Shrier, J.A. Julian, T. Ducruet, L. Arsenault, M.J. Miron, et al.,
Determinants and time course of the postthrombotic syndrome after acute deep
venous thrombosis, Ann. Intern. Med. 149 (10) (2008) 698-707.

D.P. Brandjes, H.R. Biiller, H. Heijboer, M.V. Huisman, M. de Rijk, H. Jagt, et al.,
Randomised trial of effect of compression stockings in patients with symptomatic
proximal-vein thrombosis, Lancet (London, England) 349 (9054) (1997) 759-762.
S.R. Kahn, A. Hirsch, L. Shrier, Effect of postthrombotic syndrome on health-related
quality of life after deep venous thrombosis, Arch. Intern. Med. 162 (10) (2002)
1144-1148.

S.R. Kahn, C.E. M'Lan, D.L. Lamping, X. Kurz, A. Bérard, L. Abenhaim, The
influence of venous thromboembolism on quality of life and severity of chronic
venous disease, J. Thromb. Haemos. 2 (12) (2004) 2146-2151.

L.N. Roberts, R.K. Patel, N. Donaldson, L. Bonner, R. Arya, Post-thrombotic
syndrome is an independent determinant of health-related quality of life following
both first proximal and distal deep vein thrombosis, Haematologica 99 (3) (2014)
e41-e43.

M.J. Baldwin, H.M. Moore, N. Rudarakanchana, M. Gohel, A.H. Davies, Post-
thrombotic syndrome: a clinical review, J. Thromb. Haemos. 11 (5) (2013)
795-805.

D. Appelen, E. van Loo, M.H. Prins, M.H. Neumann, D.N. Kolbach, Compression
therapy for prevention of post-thrombotic syndrome, Cochrane Database Syst. Rev.
9 (9) (2017), Cd004174.

M.L. Avila, M. Montoya, C. Lumia, A. Marson, L.R. Brandao, G. Tomlinson,
Compression stockings to prevent post-thrombotic syndrome in adults, a Bayesian
meta-analysis, Thromb. Res. 182 (2019) 20-26.

J.M. Burgstaller, J. Steurer, U. Held, B. Amann-Vesti, Efficacy of compression
stockings in preventing post-thrombotic syndrome in patients with deep venous
thrombosis: a systematic review and metaanalysis, VASA Z. Gefasskrankheiten 45
(2) (2016) 141-147.

[3]

[4]

[5]

[6]

[7]

[8]

[91

[10]

86

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Thrombosis Research 225 (2023) 79-86

Y.W. Jin, H. Ye, F.Y. Li, X.Z. Xiong, N.S. Cheng, Compression stockings for
prevention of postthrombotic syndrome: a systematic review and meta-analysis,
Vasc. Endovasc. Surg. 50 (5) (2016) 328-334.

A.L. Skervin, A. Thapar, A.J. Franchini, P. Prandoni, J. Shalhoub, A.H. Davies,
Systematic review and meta-analysis of utility of graduated compression stockings
in prevention of post-thrombotic syndrome, Eur. J. Vasc. Endovasc. Surg. 51 (6)
(2016) 838-845.

S.K. Kakkos, M. Gohel, N. Baekgaard, R. Bauersachs, S. Bellmunt-Montoya, S.

A. Black, et al., Editor's Choice - European Society for Vascular Surgery (ESVS)
2021 clinical practice guidelines on the management of venous thrombosis, Eur. J.
Vasc. Endovasc. Surg. 61 (1) (2021) 9-82.

T.L. Ortel, I. Neumann, W. Ageno, R. Beyth, N.P. Clark, A. Cuker, et al., American
Society of Hematology 2020 guidelines for management of venous
thromboembolism: treatment of deep vein thrombosis and pulmonary embolism,
Blood Adv. 4 (19) (2020) 4693-4738.

S.M. Stevens, S.C. Woller, L.B. Kreuziger, H. Bounameaux, K. Doerschug, G.

J. Geersing, et al., Antithrombotic therapy for VTE disease: second update of the
CHEST guideline and expert panel report, Chest 160 (6) (2021) e545-e608.

G.C. Mol, C.E.A. Dronkers, M.A. van de Ree, S.L. van der Pas, M. Tegelberg-Stassen,
F.B.M. Sanders, et al., Elastic compression stockings one year after DVT diagnosis:
who might discontinue? Thromb. Res. 173 (2019) 35-41.

G.C. Mol, M.A. van de Ree, F.A. Klok, M.J. Tegelberg, F.B. Sanders, S. Koppen, et
al., One versus two years of elastic compression stockings for prevention of post-
thrombotic syndrome (OCTAVIA study): randomised controlled trial, BMJ (Clin.
Res. Ed.) 353 (2016), i2691.

A.J. Ten Cate-Hoek, E.E. Amin, A.C. Bouman, K. Meijer, L.W. Tick, S. Middeldorp,
et al., Individualised versus standard duration of elastic compression therapy for
prevention of post-thrombotic syndrome (IDEAL DVT): a multicentre, randomised,
single-blind, allocation-concealed, non-inferiority trial, Lancet Haematol. 5 (1)
(2018) e25-e33.

D. Moher, A. Liberati, J. Tetzlaff, D.G. Altman, Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement, PLoS Med. 6 (7)
(2009), €1000097.

S.R. Kahn, A.J. Comerota, M. Cushman, N.S. Evans, J.S. Ginsberg, N.

A. Goldenberg, et al., The postthrombotic syndrome: evidence-based prevention,
diagnosis, and treatment strategies: a scientific statement from the American Heart
Association, Circulation 130 (18) (2014) 1636-1661.

J.P. Higgins, D.G. Altman, P.C. Ggtzsche, P. Jiini, D. Moher, A.D. Oxman, et al., The
Cochrane Collaboration's tool for assessing risk of bias in randomised trials, BMJ
(Clin. Res. Ed) 343 (2011), d5928.

M. Aschwanden, C. Jeanneret, M.T. Koller, C. Thalhammer, H.C. Bucher, K.

A. Jaeger, Effect of prolonged treatment with compression stockings to prevent
post-thrombotic sequelae: a randomized controlled trial, J. Vasc. Surg. 47 (5)
(2008) 1015-1021.

J.S. Ginsberg, J. Hirsh, J. Julian, M. Vander LaandeVries, D. Magier, B. MacKinnon,
et al., Prevention and treatment of postphlebitic syndrome: results of a 3-part
study, Arch. Intern. Med. 161 (17) (2001) 2105-2109.

A. Jayaraj, M. Meissner, Impact of graduated compression stockings on the
prevention of post-thrombotic syndrome - results of a randomized controlled trial,
Phlebology 30 (8) (2015) 541-548.

S.R. Kahn, S. Shapiro, P.S. Wells, M.A. Rodger, M.J. Kovacs, D.R. Anderson, et al.,
Compression stockings to prevent post-thrombotic syndrome: a randomised
placebo-controlled trial, Lancet (London, England) 383 (9920) (2014) 880-888.
P. Prandoni, A.W. Lensing, M.H. Prins, M. Frulla, A. Marchiori, E. Bernardi, et al.,
Below-knee elastic compression stockings to prevent the post-thrombotic
syndrome: a randomized, controlled trial, Ann. Intern. Med. 141 (4) (2004)
249-256.

X. Yang, X. Zhang, M. Yin, R. Wang, X. Lu, K. Ye, Elastic compression stockings to
prevent post-thrombotic syndrome in proximal deep venous thrombosis patients
without thrombus removal, J. Vasc. Surg. Venous Lymphat. Disord. 10 (2) (2022)
293-299.

R. Subbiah, V. Aggarwal, H. Zhao, R. Kolluri, S. Chatterjee, R. Bashir, Effect of
compression stockings on post thrombotic syndrome in patients with deep vein
thrombosis: a meta-analysis of randomised controlled trials, Lancet Haematol. 3 (6)
(2016) €293-e300.

C. Schwahn-Schreiber, M. Marshall, V. Wienert, H. Partsch, E. Rabe, M. Stiicker,
Wearing compression stockings after deep venous thrombosis of the leg is still
advisable analysis of a publication in the lancet, December 2013, Phlebologie 43
(2014) 144-147.

J.P. Galanaud, C. Genty-Vermorel, M.T. Barrellier, F. Becker, V. Jabbour, S. Blaise,
et al., 25 mm Hg versus 35 mm Hg elastic compression stockings to prevent post-
thrombotic syndrome after deep vein thrombosis (CELEST): a randomised, double-
blind, non-inferiority trial, Lancet Haematology. 9 (12) (2022) e886-e896.
C.E.A. Dronkers, G.C. Mol, G. Maraziti, M.A. van de Ree, M.V. Huisman,

C. Becattini, et al., Predicting post-thrombotic syndrome with ultrasonographic
follow-up after deep vein thrombosis: a systematic review and meta-analysis,
Thromb. Haemost. 118 (8) (2018) 1428-1438.

P. Prandoni, A.W.A. Lensing, M.H. Prins, S. Villalta, R. Pesavento, D. Tormene, et
al., Elastic compression stockings for prevention of the post-thrombotic syndrome
in patients with and without residual vein thrombosis and/or popliteal valve
reflux, Haematologica 107 (1) (2022) 303-306.


https://authors.bmj.com/policies/#copyright
https://doi.org/10.1016/j.thromres.2023.03.016
https://doi.org/10.1016/j.thromres.2023.03.016
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203112437
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202570967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202570967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202570967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202550007
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202550007
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202550007
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202495967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202495967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202495967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204519917
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204519917
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204519917
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202478247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202478247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202478247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202478247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202459297
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202459297
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310202459297
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204399987
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204399987
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204399987
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310201584967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310201584967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310201584967
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310201397023
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310201397023
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310201397023
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310201397023
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159280537
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159280537
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159280537
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159272247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159272247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159272247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159272247
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159038797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159038797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159038797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310159038797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158335577
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158335577
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158335577
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158335577
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158246907
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158246907
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158246907
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204131837
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204131837
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204131837
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204111897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204111897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204111897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310204111897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158238867
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158238867
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158238867
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158238867
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158238867
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203592827
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203592827
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203592827
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158187827
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158187827
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158187827
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158187827
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203544037
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203544037
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203544037
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158170407
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158170407
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158170407
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158170407
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158161377
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158161377
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158161377
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158148327
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158148327
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158148327
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158115837
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158115837
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158115837
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203537157
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203537157
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203537157
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203537157
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158067897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158067897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158067897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310158067897
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157367287
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157367287
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157367287
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157367287
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157310517
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157310517
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157310517
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157310517
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203499317
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203499317
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203499317
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203499317
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203149797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203149797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203149797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310203149797
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157260037
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157260037
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157260037
http://refhub.elsevier.com/S0049-3848(23)00090-7/rf202303310157260037

	Is it necessary to wear compression stockings and how long should they be worn for preventing post thrombotic syndrome? A m ...
	1 Introduction
	2 Methods
	2.1 Search strategy and selection criteria
	2.2 Data extraction
	2.3 Quality assessment
	2.4 Statistical analysis

	3 Results
	3.1 Literature search
	3.2 Baseline study characteristics
	3.3 Quality assessment
	3.4 Primary outcome
	3.4.1 Overall PTS rate, moderate and severe PTS rate

	3.5 Secondary outcome
	3.5.1 Recurrent DVT rate and death rate


	4 Discussion
	5 Conclusion
	License for publication
	CRediT authorship contribution statement
	Funding
	Declaration of competing interest
	Appendix A Supplementary data
	References


