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various signs and symptoms including dilated veins, 
heavy and tired legs, cramps, pain, swelling, edema, 
stasis dermatitis, hyperpigmentation of the skin, 
lipodermatosclerosis, and ulcerations. 

Chronic venous insufficiency is a common prob-
lem that has a significant impact on afflicted individ-
uals and on the healthcare system. Chronic venous 
insufficiency and its complications (that could drive 
up to lung embolism) are major health issues in de-
veloped countries. The considerable socioeconomic 
impact in Western countries is due to chronic venous 
insufficiency high prevalence, cost of investigations 
and treatment, loss of working days, disability pay-
ments and altered quality of life. 

In Italy chronic venous insufficiency is the third 
disease, in terms of frequency, after allergies and hy-
pertension: 19 million Italians are affected, 10-50% 
of the male population, over 50% of the female pop-
ulation. Only one out of three of them is aware of the 
disease and follows the correct therapy.1 

Risk factors found to be associated with chronic 
venous insufficiency include age, sex (ordinarily, 
women make up the largest demographic), family 
history, obesity, pregnancy, phlebitis, and previous 
leg injury. There also may be environmental or be-
havioral factors associated with chronic venous in-
sufficiency such as prolonged standing and perhaps 
a sitting posture at work.2, 3 

The term chronic venous insufficiency represents 
the full spectrum of manifestations of chronic ve-
nous disease ranging from simple telangiectases or 

Aim. Chronic venous insufficiency represents a major health 
issue because of the high prevalence and the high direct and 
indirect costs. Compressive stockings are the mainstay of 
conservative approach, but in the daily clinical experience 
compliance is not optimal because of the lack of comfort. The 
objective of the study was to verify if a lower degree of com-
pression obtained with stockings prepared with a special reg-
istered fiber Nexus-es®, enriched with extremely light, noble 
metals can reach the same results of stockings with a higher 
degree of compression. 
Methods. Forty patients attending at the same specialistic 
center, with chronic venous insufficiency I, II have been ran-
domized in two groups: the first group (20) used the 15 mmHg 
stockings Nexus-es® and the control group (20) used normal 
25 mmHg stockings, indistinguishable for the patients. 
Results. As expected, clinical signs (edema, superficial vein 
dilatation) and symptoms (heaviness), like parameters 
measured at light reflection rheography improved after six 
months of therapy in both groups. The improvement was 
similar in both groups; in the study group the same, posi-
tive result is achieved with a lower compression (15 mmHg 
instead of 25 mmHg). No adverse events have been reported 
in the course of the study. 
Conclusion. The preliminary data shows a similar result in 
the study group achieved with a lower compression compared 
to the control group, probably through an improvement of 
tissue exchanges and oxygenation. In the daily clinical prac-
tice a lower compression drives to a better compliance and a 
better adherence. 
Key words: Venous insufficiency - Stockings - Electromag-
netic fields.

The term chronic venous insufficiency describes 
a condition that affects the venous system of the 

lower extremities with venous hypertension, causing 

Centro Sudi Flebologico Terme di Casciana
 Casciana Terme, Pisa, Italy

ACTA PHLEBOL 2011;12:91-7

C. GRACI

Preliminary comparative randomized blind study on 
effects of Nexus-es® elastic medical stockings in patients 

affected by chronic venous insufficiency of lower limbs

Received on February 16, 2011.
Accepted for publication on March 2, 2011.

Corresponding author: C. Graci, via E. Toti 6, 56123 Pisa, Italy. E-
mail: gracic@libero.it

Anno: 2011
Mese: August
Volume: 12
No: 2
Rivista: ACTA PHLEBOLOGICA
Cod Rivista: ACTA PHLEBOL

Lavoro: 
titolo breve: Effects of Nexus-es® elastic medical stockings
primo autore: GRACI
pagine: 91-7

M
IN

ERVA
 M

EDIC
A

COPYRIG
HT®



GRACI EFFECTS OF NExuS-ES® ELASTIC MEdICAL STOCkINGS

2 ACTA PHLEBOLOGICA August 2011

from the ability to perform normal activities of daily 
living with or without compressive stockings.

The venous severity scoring has been shown to be 
useful as an evaluative instrument to assess changes 
in disease severity over time and in response to treat-
ment.7

Based on initial experiences with the VCSS, an 
international ad hoc working group of the American 
Venous Forum has updated the instrument clarifying 
ambiguities, updating terminology, and simplifying 
application.8 

In the diagnosis of chronic venous insufficiency 
there are important non-invasive techniques: venous 
duplex imaging and photoplethysmography (PPG) 
or light reflection rheography.9, 10 The latter studies 
blood flow and blood volume changes in the skin 
through a light source and a light-sensitive diode that 
detects changes in the number of red blood cells in 
the dermis.11 Red blood cells absorb maximum light 
in the sitting or standing position when the pressure 
is high and the veins are full. Venous plexuses be-
come less full and light absorption decreases as the 
venous pressure falls with exercise.

Regarding the treatment of chronic venous insuffi-
ciency, the practitioner should be able to recognize the 
manifestations of chronic venous insufficiency and 
use confirmatory testing. Specific treatment is based 
on severity of disease, patients with uncorrected ad-
vanced chronic venous insufficiency are at risk for ul-
ceration, recurrent ulceration, and nonhealing venous 
ulcers with progressive infection and lymphedema.

The initial treatment of chronic venous insuf-
ficiency involves conservative measures to reduce 
symptoms and prevent the development of second-
ary complications and the progression of disease. 
The use of compressive stockings is the mainstay 
of conservative treatment. The use of graded elastic 
compressive stockings (with 20 to 50 mmHg of ten-
sion) is well established in the treatment of chronic 
venous insufficiency and compression stockings 
have been shown to reduce reflux in vein segments.12

If conservative measures fail or provide an unsat-
isfactory response, then further treatment should be 
considered based on anatomic and pathophysiologi-
cal features. CEAP clinical classes 4 to 6 often re-
quire invasive treatment. 

As chronic venous insufficiency has been known 
since ancient times, bandages since Neolithic 13 and 
Hippocrates used bandaging to treat chronic venous 
insufficiency. A preliminary therapeutic considera-

reticular veins to more advanced stages, lesions of 
the skin and often of the subcutaneous tissues with 
the same pathogenetic mechanism: the chronic dam-
age to the venous pumping function.4 The dilated 
(varicose) superficial veins become progressively 
larger and more complex; varicose veins are prone to 
develop bouts of superficial thrombophlebitis. Ede-
ma that usually begins in the perimalleolar region, 
increases and ascends up the leg accumulating fluid. 
Edema presumably produces the pain by increasing 
intracompartmental and subcutaneous volume and 
pressure. There also may be tenderness along vari-
cose veins from venous distention. The leg pain or 
discomfort is described as heaviness or aching after 
prolonged standing and relieved by elevation of the 
leg.

Obstruction of the deep venous system may lead 
to venous claudication, or intense leg cramping with 
ambulation. Cutaneous changes include skin hyper-
pigmentation from hemosiderin deposition and ecze-
matous dermatitis. Fibrosis may develop in the der-
mis and subcutaneous tissue (lipodermatosclerosis). 
There is an increased risk of cellulitis, leg ulceration, 
and delayed wound healing. Long-standing chronic 
venous insufficiency also may lead to the develop-
ment of lymphedema, representing a combined dis-
ease process.

The manifestations of chronic venous insuffi-
ciency have been classified in a clinical scheme: 
the CEAP (Clinical, Etiology, Anatomic, Patho-
physiology classification) developed by an inter-
national consensus conference.5 Because many of 
CEAP components, which is the worldwide stand-
ard for describing the clinical features of chron-
ic venous disease, are relatively static, a disease 
severity scoring scheme with gradable elements, 
that can change in response to treatment, was de-
veloped in 2000 by the American Venous Forum.6 
The venous severity scoring system (VESS) is 
based on different scores: 

the first is a Venous Clinical Severity Score (clini-
cal characteristics of chronic venous disease graded 
from absent to severe); 

the second is a Venous Anatomic Segmental dis-
ease Score, entirely based on venous imaging which 
combines the Anatomic and Pathophysiologic com-
ponents of CEAP assigning a numerical value to seg-
ments of the venous system in the lower extremity;

a third score, the disability score is a modifica-
tion of the existing CEAP disability score and comes 
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tween 4 and 14 μm. due to its microfilaments Nex-
us-es® shows particolar electrophysical properties as 
infrared emission and vibrational/rotational excita-
tion of water particles. It has been demonstrated that 
if submitted to an electromagnetic radiation of the 
same wavelength of water molecules, the negative 
charge of water particle is attracted to one side and 
the positive charge towards the other side; therefore 
the whole water particle starts to rotate.19 usually 
water particles because of their shape and electric 
charge are linked each other in big reticules, named 
clusters, composed by a hundred of water particles.20 
At bodily temperature nearby 40% of water is orga-
nized in clusters, with the solutes trapped inside the 
clusters. When the water particles start to rotate, wa-
ter clusters are broken, and the solutes, the nutritive 
substances, the catabolits are released 21 (Figure 1).

On this basis for the Nexus-es® fiber has been as-
sumed an active effect on the microcirculation and 
on exchanges between tissues and vessels, with an 
improvement of vein function, and clinical and he-
modynamic parameters.

The hypothesis of this study is that the effect of 
Nexus-es® allows a lower degree of compression 
than the usual compressive stockings, with a strong 
improvement of tolerability and compliance. 

Materials and methods

The study enrolled 40 subjects with chronic ve-chronic ve-
nous insufficiency I-II, all attending the “Centro 
Studi Flebologico delle Terme di Casciana” in 2008. 
The subjects signed the informed consent. Patients 

tion for all CEAP clinical classes of chronic venous 
insufficiency is compression therapy to provide 
graded external compression to the leg and oppose 
the hydrostatic forces of venous hypertension.14 Sev-
eral studies have investigated the hemodynamic ben-
efits of compression therapy in patients with chronic 
venous insufficiency. Adequate compression produc-
es through a greater tissutal pressure the decrease of 
venous caliber, a best closure of valvular flaps and 
eventually reduction of pathological refluxes up to 
30-40%.15 Both the blood volume in the lower limbs 
and venous capacity decrease, while the right ven-
tricular filling and blood rate increase. Treatment 
with 30 to 40 mmHg compression stockings results 
in significant improvement in pain, swelling, skin 
pigmentation, activity, and well-being if compliance 
of 70% to 80% is achieved.16 With a structured regi-
men of compression therapy 93% of patients with 
venous ulcers can achieve complete healing at a 
mean of 5.3 months.17

Elastic compression stockings in chronic venous 
insufficiency has to take in account two factors: ten-
sion and length. The tension is based on the clinical 
severity:18

— 20 to 30 mmHg for CEAP classes 2 to 3; 
— 30 to 40 mmHg for CEAP classes 4 to 6; 
— 40 to 50 mmHg for recurrent ulcers. 
The length of the compressive stockings is in-

versely proportional to patient compliance; with 
knee-length stockings patient adherence is greater, 
the use of thigh- or waist-high stockings may be nec-
essary in patients with edema extending above the 
knee, but these stockings are more difficult to use. 

Tolerability and difficult in wearing the compres-
sive stockings are limiting factors in chronic ve-
nous insufficiency therapy, as confirmed by a recent 
study: in 70% of the cases prescription has not been 
followed because of lack of comfort.12 

The research has developed in the Eighties par-
ticular textile fibers where noble metals are fused to 
polyester at high temperature. Nexus-es® is a special, 
patented fiber, containing in its inner mixture Plati-
num, Titanium and Aluminium molecules. Platinum, 
Titanium and Aluminium are very light, ductile, re-
sistant and highly conductive metals; in these metals 
following an increase of temperature (sun radiation, 
body temperature) excited electrons pass from low 
energy to high energy stages. The length of the micro 
metal filaments determines the frequency of vibra-
tion and the wavelength comprised for Nexus-es® be-

Big clusters of
water molecules

Broken clusters of
water molecules

Figure 1.—Water clusters.
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of therapy. All assessments have been performed 
by the same physician for all patients and at both 
visits.

Results

Forty patients were enrolled in the study and ran-
domized. All enrolled patients followed the protocol 
and ended the study according to prescription. 

All patients have been analyzed; no protocol de-
viations have been reported.

demographic characteristics of the two groups 
are reported in Table I; the two groups were homo-
geneous for sex, age and working activity. In both 
groups there were 18 females, while male subjects 
were only two; the mean age was 35±15 in the 
study group (Nexus-es® 15 mmHg stockings) and 
35±14 in the control group (“normal” 25 mmHg 
stockings). 

At baseline clinical and instrumental parameters 
have been recorded and are reported in Tables II, 
III. Signs and symptoms severity are exactly alike at 
baseline in the study group and in the control group. 
The difference in light reflection rheography meas-
ures between the two groups are not significant; the 
color ultrasonography exam shows the same results 
in both groups.

After six months of treatment patients were visited 
for the second time. The physician asked the patients 
if they have followed the prescription within the last 
six months. All patients confirmed they have fol-
lowed the therapy. 

In both groups after six months clinical signs and 
symptoms (edema, dilated superficial veins, heavi-
ness) show an improvement as described in Figure 
2. Light reflection rheography parameters improve 
similarly in both groups (Table IV and Figure 3) 
without statistical significant difference (P<0.05) 
detected between the two groups. The color ultra-
sonography does not show any relevant difference.

No adverse events were reported in the course of 
the study.

were men and women, aged 18-65 years, without 
relevant concomitant pathologies and without signs 
of arterial disease. All subjects worked in prolonged 
standing position (barman, shop assistant) and de-
nied smoking habit. 

The study was conducted in accordance with local 
laws and ethical requirements. Patients were rand-
omized in two groups: 20 in the study group, wear 
the compressive stocking Nexus-es® available in 
three sizes (M, L, xL) with degree of compression 
15 mmHg; 20 patients, in the control group, used 
common compressive stockings (25 mmHg). 

Patients were prescribed to wear the stockings for 
the whole day, and were not aware which kind of 
stockings they were wearing. The study has lasted 
for six months. 

The objective of the study was to demonstrate that 
the fiber 15mmHg Nexus-es® produces the same re-
sults of a “normal” 25mmHg stocking, with a better 
tolerability and compliance for the patient. 

The outcomes were the following: 
• clinical parameters: 
— symptoms as heaviness; 
— signs assessed by the physician as edema and 

dilated superficial veins;
• instrumental assessments: 
— light reflection rheography; 
— ecocolor-doppler. 
Patients were visited and performed clinical and 

instrumental evaluation at T0 and after six months 

Table I.—Demographic characteristics of the two groups.

Study group (N.=20) Control group (N.=20)

Sex

Males  2  2

Females 18 18

Age

Mean 35 35

Sd 14 15

Table II.—Clinical examination at baseline.

Study group
(N.=20)

Control group
(N.=20)

Edema ++ ++

dilated superficial veins +++ +++

Heaviness +++ +++

Table III.—Light reflection rheography examination at baseline.

Study group
(N.=20)

Control group
(N.=20)

T (s) 25.7±9.3 25.2±9.7

delta R (mV)  245.4±72.7 240.5±80.1
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ness), the signs observed by the physicians (edema 
and dilated superficial vein), and the results recorded 
during the light reflection rheography. The entity of 
the improvement is equivalent in both groups. It is 
very interesting that the same results have been ob-
tained in the study group, with a lower compression 
(15 mmHg), and in the control group (higher com-
pression, 25 mmHg).

The opportunity to obtain a significant improve-
ment with a lower degree of compression, and there-

Discussion

As expected, in patients with chronic venous in-chronic venous in-
sufficiency I-II compressive stockings represent an 
important and useful therapy. The results show the 
same results in terms of efficacy both in the study 
group (patients wearing 15 mmHg Nexus-es® stock-
ings) and in the control group (patients wearing 
“normal” 25 mmHg stockings). Both stockings im-
prove the symptoms reported by the patients (heavi-

Table IV.—Light reflection rheography examination at baseline and at day 60.

Study group (N.=20) Control group (N.=20)

Baseline 60 days Baseline 60 days

T (s) 25.7±9.3 30.7+3.9 25.2±9.7 30.5+4

delta R (mV)  245.4±72.7 302.3+31.3 240.5±80.1 300+25.5

3

2

1

0
Edema Dilated

superficial veins
Heaviness

3

2

1

0
Edema Dilated

superficial veins
Heaviness

Baseline 60 days

Study goup Control goup

Figure 2.—Signs and symptoms decrease after 60 days of treatment.
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Figure 3.—Rheographic parameters at baseline and after 60 days of treatment.
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brevettata che contiene molecole di metalli nobili, leggeri, 
Nexus-es®, possa ottenere gli stessi risultati di una calza a 
più elevato grado di compressione. 

Metodi. Quaranta pazienti con insufficienza venosa cro-
nica I, II afferenti allo stesso centro flebologico, sono stati 
randomizzati in due gruppi omogenei: 20 hanno utilizzato 
una calza compressiva Nexus-es® 15 mmHg e 20 una calza 
in normale tessuto elastico 25 mmHg, indistinguibile per i 
pazienti. 

Risultati. Come atteso, dopo sei mesi di trattamento 
sono stati dimostrati miglioramenti in entrambi i gruppi; 
sia nei segni clinici come edema e dilatazione del circolo 
venoso superficiale, che a livello sintomatologico (senso di 
pesantezza), e nei parametri misurati alla reografia a luce 
riflessa. Il miglioramento era sovrapponibile nei due grup-
pi; ma nel gruppo di studio il risultato positivo è stato ot-
tenuto con un livello di compressione inferiore (15 mmHg 
invece di 25 mmHg). Nel corso dello studio non sono stati 
registrati né riferiti eventi avversi. 

Conclusioni. I dati preliminari raccolti in questo studio 
mostrano un risultato sovrapponibile ottenuto nel gruppo 
di studio con un livello di compressione inferiore rispetto 
al gruppo di controllo, probabilmente attraverso un miglio-
ramento degli scambi tessutali e dell’ossigenazione. Nel-
la pratica clinica quotidiana tutto questo si traduce in una 
compliance migliore e quindi una migliore aderenza alla 
terapia. 
Parole chiave: Insufficienza venosa - Calze compressive - 
Campi elettromagnetici. 
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