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Paolo Prandoni, Anthonie W.A. Lensing, Martin H. Prins, Sabina Villalta, Raffaele Pesavento, Daniela Tormene,

Franco Noventa, and Gualtiero Palareti

Elastic Compression Stockings for Prevention of the
Post-Thrombotic Syndrome in Patients with and without
residual Vein Thrombosis and/or popliteal Valve Reflux

Haematologica. 2021 Sept 9. doi: 10.3324/haematol.2021.279680

Aim

The aim of this study was to report the
risk of PTS in relation to therapeutic
adherence to elastic compression
stockings (ECS) and presence of residual
vein thrombosis (RVT), popliteal valve
reflux (PVR) or both in the 861 patients
who survived at least six months.

Methods

In a prospective cohort study of 869
patients with a proximal DVT that was
either unprovoked or associated with
transient risk factors, we observed an
increased risk of PTS in those with RVT.
Two trained physicians who were una-
ware of other patient’s details or study
outcomes assessed the adherence to
ECS. Patients who used the ECS for

> 70 % of daytime for the first year were
considered adherent (‘stockings’ group).
Patients who did not accept the advised
ECS, discontinued ECS use during the
first year, or used the ECS < 70 % of
daytime were considered non-adherent
('non-stockings’ group).

The main demographic and clinical
characteristics of the two groups were
compared using standard methods. The
hazard ratio (HR) for the effect of ECS
on PTS development in the whole popu-
lation, as well as in patients with and
without RVT and/or PVR was estimated
using the proportional hazard Cox’s
regression model.

Patients were advised to wear ECS

(30 — 40 mmHg at the ankle) for at
least two years and were followed-up
for 3 years. They were instructed to
report on a booklet the duration they
wore the stocking, use of not permitted
stockings, and occurrence of adverse
effects impairing their use. The Villalta
scale was used to assess the PTS
development every six months.

Results

Of the 861 patients, 511 (59.3 %) be-
longed to the ‘stockings’ group, and the
remaining 350 (40.7%) to the ‘'non-
stockings' group. The two groups had
substantially comparable demographic
and clinical characteristics.

RVT and/or PVR was detected in 539
patients (62.6 %). Of these, RVT alone
was found in 299 (55.5%), PVR alone in
115 (21.3 %) patients, and the combina-
tion of RVT with PVR in 125 (23.2 %).
PTS developed in 249 of the 539 pati-
ents (46.2 %; severe in 35, 6.5 %) with
RVT and/or PVR, and in 90 of the 322
(28.0%; severe in 11, 3.4 %) without
RVT and/or PVR.

PTS developed in 162 of the 511 pati-
ents (31.7 %,; severe in 19, 3.7 %) in the
‘stockings’ group, and in 177 of the
350 (50.6 %; severe in 25, 7.1 %) in the
‘non-stockings’ group (p < 0.007).

In patients with RVT and/or PVR, the
36-month PTS-free survival figures were
35.2% in the ‘non-stockings’ group,
and 64.0% in the ‘stockings’ group

(P <0.001).

Indeed, in our study 48 % of patients
with PVR had also RVT, but in the multi-
variate minimal-significant Cox’s model,
there was no independent effect of PVR
on the incidence of PTS, as well as on
the relative efficacy of adequate use of
ECS. Our observation is pathophysiolo-
gically plausible. Indeed, in the absen-
ce of longstanding vascular damage
venous hypertension and subsequently
PTS are unlikely to occur. This is also
consistent with the demonstration that
PTS is unlikely to develop in individuals
with a limited thrombotic burden and in
those with isolated calf DVT.

Our study strongly suggests that in
patients with proximal DVT, adequate
use of ECS provides a clinically import-
ant reduction in any and severe PTS in
patients with ultrasound evidence of
RVT (with or without PVR) at 3 months,
whereas in patients without RVT such
an effect is absent. In a clinical context
dominated by persistent uncertainty on
the necessity for compression therapy
to prevent PTS, our study has the poten-
tial to revive a stalled discussion.
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Conclusions

In conclusion, the results show that
the ultrasound assessment of RVT in
patients with proximal DVT has the
potential to identify those who are likely
to benefit from the long-term use of
ECS. While awaiting confirmation from
properly randomized clinical trials, they
are in our opinion plausible enough to
inform the long-term management of
patients with proximal DVT.

Comments of the Editors

The role of elastic compression sto-
ckings (ECS) in proximal deep venous
thrombosis (DVT) patients to prevent
post-thrombotic syndrome (PTS) is still
under discussion. In two recent interna-
tional consensus documents one recom-
mended against routine compression'
and the other for immediate compres-
sion after diagnosis to reduce pain and
symptoms and to consider immediate
compression for prevention of PTS2.

Based on the results of a recent syste-
matic review showing that DVT patients
presenting a residual vein thrombosis
(RVT) or a popliteal valve reflux (PVR)

at six weeks or later also displayed a
higher risk of subsequent PTS (compa-
red to patients without these findings),
Prandoni et al. report the risk of PTS

in relation to therapeutic adherence to
ECS and presence of RVT, PVR or both
in 861 patients who survived at least six
months. The results strongly suggests
that in patients with proximal DVT and
ultrasound evidence of RVT (with or
without PVR) at 3 months, adequate
use of ECS is followed by a significant
reduction of PTS. In patients with RVT
and/or PVR, PTS developed in 34.8%
in the ECS group, and in 64.0% in the
non-ECS group

(p < 0.001). In patients without RVT no
effect of ECS on the incidence of PTS is
present.

This is the first time that the preventive
effect of compression for development
of PTS could be demonstrated in a
group of patients with a high risk for
PTS after proximal DVT. As RVT can ear-
liest be diagnosed after 3 months, early
compression is indicated in all proximal
DVT patients for at least 3 months.
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Pinar Borman, Esra G. Koyuncu, Aysxegu” | Yaman, Emel Calp, Funda Koc, Ruveyda Sargut and Sevilay Karahan

The Comparative Efficacy of Conventional Short-Stretch Mul-
tilayer Bandages and Velcro Adjustable Compression Wraps in
Active Treatment Phase of Patients
with Lower Limb Lymphedema

Lymphatic Research and Biology: Volume 19, Number 3, 2021

Aim

Compression is the most important
component of complete decongestive
therapy (CDT), but there is no standard
best method for applying compression.
The aim of this study was to evaluate
the comparative efficacy of conventional
multilayer short-stretch bandaging, and
a Velcro adjustable compression wrap
with regard to volume reduction, ultra-
sonographic measurements, functional-
status, and quality of life (QolL) in the
active CDT period of patients with lower
limb lymphedema.

Methods

The demographic and clinical variables
of lower limb lymphedema patients
were recorded. All patients received
skin care education, manual lymphatic
drainage, and supervised lymphedema
exercises, and were randomly alloca-
ted to Group?1 (multilayer short-stretch
bandaging-Rosidal-K) or to Group 2
(adjustable-compression-velcro-wrap-
Circaid Reduction-kit) for a duration of
3 weeks with 15 sessions.

Limb volumes were assessed by Pero-
meter. Ultrasonographic measurements
included subcutaneous soft tissue
thickness. The functional disability and
QoL were evaluated by the Lower Extre-
mity Functional Scale and LYMQOL-Leg
(Lymphedema Quality of Life Question-
naire-Leq), respectively, at baseline,
after CDT, and at first-month follow-up.

Results

Thirty-six patients (10 male and 26
female) with mean age of 51.6 years
were included. Fourteen patients
had primary and 22 patients had
secondary lymphedema. The median

duration of lymphedema was 68 months.

Significant improvements in volumes
and ultrasonographic measurements
were observed in both groups at the
end of therapies, and improvements
sustained up to a month. Appearance,
symptoms, and overall Qol-subscores
were improved only in Group 2.

Conclusions

In conclusion, adjustable compression
velcro-wrap performed as a part of CDT
can greatly reduce the volume similar
to conventional multilayer bandages,

as well as improve the QoL. It can be a
comfortable alternative to the conven-
tional multilayer bandages in the active
treatment phase of the CDT.



SIGVARIS
GROUP

Comments of the Editors

In this prospective randomized and
controlled study the authors included
40 patients with primary or secondary
lymphedema which were treated in the
initial decongestion phase by complete
decongestive therapy including skin care
education, manual lymphatic drainage,
and supervised lymphedema exercises.
For compression treatment the patients
were randomized into one group with
multilayer short-stretch bandaging and
one group with adjustable-compression-
velcro-wraps. After three weeks, at the
end of the initial phase, there was a
significant leg volume decrease in both
groups without a significant difference
between the groups. The treatment was
performed in both groups by experien-
ced therapists.

This study shows, despite the small
number of included patients, that initial
decongestion in lymphedema is not
only possible by bandaging but in the
same way by velcro wraps. In a similar
study Damstra et al. could show that

in patients with moderate to severe
lymphedema of the legs, velcro wraps
achieved even a significantly more
pronounced reduction in volume after
24 hours than inelastic multicomponent
bandages’. In this study patients were
able to apply and adjust the device after
being instructed in its use and after an
initial 2-hour period of wear'.

The problem of bandage systems is
the pressure drop when the edema
decreases and the frequent inability of
the patients to readjust the bandaging

themselves. This is possible with velcro
wraps, giving the patients the ability to
maintain a sufficient compression effect
for a longer time.

1. Damstra RJ, Partsch H. Prospective,
randomized, con- trolled trial compa-
ring the effectiveness of adjustable
compression Velcro wraps versus in-
elastic multicomponent compression
bandages in the initial treatment of
leg lymphedema. J Vasc Surg Venous
Lymphat Disord 2013; 1:13-19.
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Editor’s Choice — European Society for Vascular Surgery (ESVS)
2022 Clinical Practice Guidelines on the Management of
Chronic Venous Disease of the Lower Limbs

Eur J Vasc Endovasc Surg (2022) 63, 184-267

Aim

The European Society for Vascular Surgery
(ESVS) has prepared new guidelines for
the treatment of patients with CVD, to
update the existing ESVS guidelines on
the management of CVD, which were
published in 2015.

The focus of the present guidelines is on
CVD of the lower limbs, related to
pathology of the superficial, perforating,
and deep veins of the lower limbs as
well as to abdominal and pelvic venous
pathology. The guidelines report several
recommendations on diagnosis and
treatment of these pathologies in dif-
ferent chapters, with details on health
questions and population described in
the related text.

Methods

Members of the Guideline Writing
Committee (GWCQ) were selected by the
ESVS to represent clinicians involved

in the treatment of CVD and included
vascular surgeons, vascular physicians,
an interventional radiologist, and a
gynecologist - obstetrician. All members
of the GWC were involved in selecting
and rating the evidence for each of

the different chapters and subsections

under their responsibility and all GWC
members were involved in formulating
the final recommendations.

A comprehensive literature search of
articles published was performed using
MEDLINE (through PubMed), Embase,
Cardiosource Clinical Trials Database,
and the Cochrane Library databases
between 1 January 2013 and 30 June
2020, for relevant papers published in
English, only peer reviewed, published
literature and studies presenting pre-
defined outcomes were considered. The
European Society of Cardiology (ESC)
system was used for grading evidence
and recommendations. A, B, or C re-
flects the level of current evidence, and
the strength of each recommendation
was then determined to be class |, Ila,
llb, or IlI.

Results

In this updated guideline of the ESVS a
special section about compression with
the four different modalities: elastic
compression stockings (ECS), elastic and
inelastic bandages, adjustable compres-
sion garments (ACG) and intermittent
pneumatic compression (IPC) devices is
included in the chapter on conservative

treatment of chronic venous diseases
(CVD).

For patients with symptomatic CVD, the
guideline recommends ECS, exerting

a pressure of at least 15 mmHg at the
ankle, to reduce venous symptoms
(class I, level B).

Comment: This is important because

it is a strong recommendation for the
lowest compression class in one of the
most frequent indications for compres-
sion stockings. In the recent German
guideline, it is recommended: The lo-
west effective CCL shall always be
preferred. This supports adheren-
ce to compression therapy’.

For patients with chronic venous disease
and oedema (CEAP clinical class C3),

the guideline recommends compression
treatment, using below knee elastic
compression stockings, inelastic banda-
ges or ACG, exerting a pressure of

20 — 40 mmHg at the ankle, to reduce
oedema also on a class |, level B.

Comment: This recommendation
summarizes all kinds of edema associ-
ated with venous disease. However, we
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might differentiate low intensity edema
which manifests as evening ankle ede-
ma or edema after prolonged sitting
or standing from severe edema which
may already be present in the morning
and may show significant circumferen-
ce differences between the affected
and the not effected leg. In the first
case studies have shown effectivity also
by 15— 20 mmHg MCS1,2 whereas the
severe edema patients may need stron-
ger compression at least in the initial
edema reduction phase.

For patients with chronic venous
disease and lipodermatosclerosis and/
or atrophie blanche (CEAP clinical class
C4b), the guideline recommends using
below knee ECS, exerting a pressure of
20 — 40 mmHg at the ankle, to reduce
skin induration (class |, level B). For pa-
tients with post-thrombotic syndrome,
the guideline recommends considering
below knee ECS, exerting a pressure of
20 — 40 mmHg at the ankle, to reduce
severity (class Ila, level B) and adjuvant
intermittent pneumatic compression
(class Ilb, level B).

Comment: These recommendations
provide a wider range of pressure valu-
es which allow to modify compression
to the clinical needs of the patient and
considering adherence.

For patients with active venous leg ulce-
ration (VLU), the guideline recommends
multilayer or inelastic bandages or ACG,
exerting a target pressure of at least

40 mmHg at the ankle, to improve ulcer
healing (class I, level A) and for patients
with active VLU of small size and recent
onset, to consider superimposed elastic
compression stockings exerting a target
pressure up to 40 mmHg at the ankle
(class lla, level B). For patients with
healed venous leg ulceration, long term
compression therapy should be conside-
red to reduce the risk of ulcer recurren-
ce (class lla, level B).

In daily practice the use of two-layer
ulcer stocking not only in small but also
at least in medium size and ulcers of
longer duration has become a standard
procedure because it is cost-effective
and can be performed by the patients
themselves easily. In the recent German
guidelines of compression therapy, it

is recommended that after the initial
decongestion phase, in certain VLU pa-
tients the treatment should be changed
from bandages to a two-layered ulcer
compression stocking system for long-
term therapy'.

Comments of the Editors

In summary the new ESVS Guideline
provides a modern view not only of
diagnosis and invasive treatment of CVD
but also of compression therapy.
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