ABSTRACT

BACKGROUND: The Triplex method is a three-step
treatment approach to reducing the appearance of small and
medium-sized varicose veins and phlebological imperfections
of the lower limbs. OBJECTIVE: This study evaluated the
effectiveness, duration of results, adverse events, patient
satisfaction, and improvements in quality of life in patients
with small and medium-sized varicose veins who were
treated with the Triplex method. METHODS: We conducted
a six-year follow-up study of 4,000 patients from the years
2012 to 2018. Patients with chronic venous insufficiency

of the lower limbs were included. Patients with active or
previous phlebitis or phlebostatic ulcers were excluded. An
average of three sessions was performed on each patient in
the Triplex group. Follow-up assessments were performed 1,
3,6, and 12 months after the completion of the treatment,
and they included a morphofunctional study, histological
examination, and photographic documentation. The first step
of the treatment approach utilized an injectable shrinkage
solution consisting of sodium salicylate, physiological
solution with 10% glycerol, and lidocaine, which was injected
into the varices to trigger a reduction of the vessel lumen. For
patients in whom the targeted vessels were not sufficienty
narrowed by the shrinkage solution, the second step—
ultrasound-guided foam sclerotherapy, or scleromousse—
was utilized, which consisted of either lauromacrogol 1% or
sodium tetradecyl sulfate 1%, with one group of patients
(n=50) receiving the former and the other group of patients
(n=50) receiving the latter. All patients were administered
Step 3 of the treatment approach, which usually included
varicose treatment with low concentrations of sodium
tetradecyl sulfate (STS) 0.2 to 0.50% or lauromacrogol 0.25%,
with compression additionally prescribed in some patients.
RESULTS: Over a follow-up period of six years, in patients
who underwent full Triplex treatment, we observed 1) a
greater duration of the narrowing of the vessel’s caliber, with
disappearance of the varices; 2) reduced utilization of the
foam solution at the reflux point due to the narrowing of the
gauge; and 3) no relevant hemodynamic effects emerged

in patients with recanalization. In patients who underwent
Steps 1and 2 of the treatment approach, reflux was not
hemodynamically significant. No significant differences were
observed in the lauromacrogol group of patients compared
to the sodium tetradecyl sulfate group. CONCLUSION:
Compared to patients in whom only scleromousse was
performed at the reflux site, the narrowing of the varicose
wall that is achieved using the Triplex method is associated
with longer lasting results in the treatment of small and
medium-sized varicose veins, with physiological recovery of
superficial venous circulation.
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The Triplex method is a treatment approach
for small and medium-sized varicose veins and
phlebological imperfections of the lower limbs.
The name “Triplex”is derived from the three
steps involved in this treatment approach: Step
1) injection of a solution containing sodium
salicylate and lidocaine into verices to shrink
vessel lumen and reduce appearance of varicose
veins; Step 2) administration of Doppler
ultrasonography-quided injection of a soft-foam
laser or a sclerosing solution in patients who did
not achieve adequate results with Step 1; and
Step 3) sclerotherapy of residual telangiectasia
using low concentrations of sodium tetradecyl
sulfate (STS) or lauromacrogol.

This study evaluated the effectiveness,
duration of results, adverse events, patient
satisfaction, and improvements in quality of life
in patients who underwent treatment of small
and medium-sized varicose veins using the
Triplex method.

METHODS

We conducted a six-year follow-up study of
4,000 patients treated at a single center from
2012 to 2018. Patients with chronic venous
insufficiency of the lower limbs, classified as
(1 or C2 using the CEAP classification system,
were included. Patients with active or previous
phlebitis or phlebostatic ulcers were excluded.

The different manifestations of chronic
venous diseases are classified by the

Comprehensive Classification System for
Chronic Venous Disorders (CEAP), devised by
an International Commission of the American
Venous Forum and used throughout the world.!
The treatments indicated for (1 patients in
the CEAP classification include sclerotherapy
and the transdermal-laser, exploiting selective
photothermolysis. In our study, 2,320 patients
were classified as (1. According to the CEAP
classification, (1 patients are those with “venous
disturbance,” telangiectasias, and reticular
veins; (2 patients present with varicose veins,
swelling, and nocturnal cramps.’

The treatments indicated for category (2
patients in the CEAP classification include
tumescent thermal treatments, endoluminal
ablation with laser™* or radiofrequency,*
hemodynamic treatments with the CHIVA4o
method, and sclerotherapy.*'°In our study,
1,680 patients were classified as C2.

The (2 patients (N=1,680) were divided
into three groups. Group A comprised patients
with continent terminal valve and preterminal
valve reflux. These patients were treated only
with shrinkage. Group B comprised patients
with incontinent terminal valve with reflux
and were treated only with scleromousse at
the reflux point. Group C comprised patients
with incontinent valve who were treated first
with shrinkage (Step 1) and then with a small
amount of scleromousse at the reflux point.

An average number of three sessions of the
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TABLE 1. Case study: total data of patients subject to
follow-up

4,000 patients

Follow-up: 6 years
CEAPC1 CEAP Q2

2,320 patients 1,680 patients

In six years of follow-up, 4.000 patients were treated. Of
these, 2,320 were under the CEAP (1 class, while 1,680
were under the CEAP (2 class.

(ase study

Triplex method was performed on each patient.
Follow-up assessments were performed using
morphofunctional evaluation, histological
examination, and photographic documentation
after one, three, six, and 12 months, and once a
year after treatment completion.

This study was carried out in compliance
with the most up-to-date version of the
Helsinki Declaration and was approved by
an ethical committee in accordance with the
International Council for Harmonization of
Technical Requirements for Pharmaceuticals
for Human Use ICH Good Clinical Practice
requlations. The present study was submitted to
the Ethic, Scientific and Medical Committee of
International Radio Medical Center Foundation
(C.LLR.M.) that approved it (Approval No.
01/2016 of January 31,2016). In order to
participate in the trial, each patient had to sign
an informed consent form.

The Triplex approach starts with injections
of a shrinkage solution, and, if insufficient
narrowing occurs, is completed with
ultrasonography-quided foam injection in the
reflux points. The first step in the Triplex method
entails narrowing the entire wall of varicose
veins. Subsequently, there should be a decrease
in the caliber of vessels, which is observable
using Doppler ultrasonography or a histological
examination, reducing or eliminating
telangiectasias associated with the insufficiency
of the saphenous tributaries.

Step I: Shrinkage. Ina 10mL syringe,
3.2mL of 12% sodium salicylate and 1mL of
2% lidocaine are combined, and brought to
10mL with physiological solution with 10%
glycerol. In the case of an allergy to lidocaine,
the administration is avoided. Generally, the
solution is administrated slowly. To achieve
an occlusion of small and medium vessels,
sodium salicylate must have a concentration
of 20 percent, while, for telangiectasias, a
concentration of 8 to 10 percent is warranted.
The physiological solution with glycerol
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TABLE 2. Groups examined for CEAP (2 patients. For CEAP (2 patients, we analyzed 3 study groups, for a total number

of 300 patients
Group A Termlna! valve continent Treated only with the first step,
100 patients Preterminal valve reflux shrinkage
(0.5-1seconds)
Group B Terminal valve incontinence Treated only with the
100 patients Reflux (> 1 second) mousse at the reflux point
Group Terminal valve incontinence Treated with shrinkage and a small
100 patients Reflux (> 1 second) quantity of mousse at the reflux point

Of the 1,680 CEAP (2 class patients we examined three groups, each consisting of 100 patients. The groups were groups
A, B, and C. The patients in group A had preterminal valve reflux (0.5—1 seconds). The patients in this group were
treated only with the first step, shrinkage. The patients in Group B had incontinence of the terminal valve with reflux

of more than one second. The patients in this group were treated only with reflux mousse. The patients in group ¢ had
incontinence of the terminal valve with reflux of more than one second. The patients of this group were first treated with
shrinkage on the whole varicose axis and then with a minimal amount of mousse on the reflux point.

TABLE 3. CEAP (2 patients; results of the follow-up

Group A

Continent terminal valve
Preterminal incontinent valve
Treated with shrinkage like a vase

Group B

Incontinent terminal valve

Treated with mousse only at the origin of reflux

Group C

Incontinent terminal valve

Treated with the mousse only at the origin of the reflux and
shrinkage throughout the vessel

FOLLOW-UP RESULTS

After 2 years, 2% of patients exhibited retrograde reflux
After 6 years, 4% of patients had retrograde reflux

After 2 years, 15% saphenous reflux
After 6 years, 20% saphenous reflux

After 2 years, 2% saphenous reflux
After 6 years, 4% saphenous reflux

Group A patients had continence of the terminal valve and incontinence of the preterminal valve (treated with
shrinkage): after two years, 2% they had retrograde reflux and after, six years, 4% they had retrograde reflux. Group B
patients presented with incontinence of the terminal valve (treated with the mousse only at the point of reflux): after
two years, 15% showed saphenous reflux and, after 6 years, 20% had saphenous reflux. Group C patients who presented

incontinence of the terminal valve (treated before with shrinkage along the entire varicose path and, in a second phase,
treated with a small amount of mousse only at the point of reflux): after two years, 2% showed saphenous reflux and,
after six years, 4 % showed the same.

increases the contact time with the varicose
wall. Needles ranging from 27 gauge (.42mm)
and 30 gauge (.16mm) are used. Each session
includes a dose ranging between 11 to 33mL,
depending on the extent of the vascular
disorder. The treatment should be performed
weekly, with an average of three sessions per
limb. In our study, one treatment per week was
performed for each limb for a total of three
weeks. In six years, 4,000 patients were given
this treatment, of which 2,320 were in CEAP
class C1and 1,680 were in class (2.

The preliminary procedure involves a
morphofunctional Doppler ultrasonography
examination that can be performed with
assistance from a transilluminator—this
allows identification of the saphenous path,
evaluation of crosses and refluxes, the varicose
path, perforations with reflux, return punches,

areas with capillaries, and nourishing veins.
Only the varicose veins, the perforating veins at
the level of the foot, the insufficient tributaries
of the saphenous, the reticular varices, and
the nourishing veins of the telangiectasia are
treated.

The injection of the shrinkage solution in
the varices triggers an inflammatory process
affecting the tunica intima, causing exfoliation
of the endothelium. This results in nonocclusive
fibrosis, with a thickening of the tunica media
and consequent reduction of the vessel lumen.
Consequently, the treated varices are pervaded
and are no longer visible. With this first step,
many telangiectasia and telangiectatic spots
disappear without sclerotization. If the first
step successfully narrows the affected veins, the
patient does not need to undergo Step 2 and
goes directly to the third step. Among the 1,680



CEAP (2 class patients, 1,200 did not undergo
Step 2. Only 480 CEAP (2 patients underwent
the second step.

Step II: Ultrasound-guided foam
sclerotherapy, or scleromousse. This step
is performed when the targeted vessels are
not sufficienty narrowed in Step 1. The foam,
or mousse, is prepared with a three-way tap
and two syringes containing a ratio of TmL of
1% sodium tetradecyl sulfate (STS) and 4mL of
air. Scleromousse is echoguided using a needle
or catheter to treat only the reflux point and
not the whole varicose vein. The scleromousse
is removed 15 days after the second session.
Only the reflux at the origin was treated in was
treated in 20 patients belonging to the CEAP
(2EpAs+pPr category.

Step lll: Sclerosis of residual
telangiectasia. Usually, low concentrations
of STS 0.2% to 0.50% or lauromacrogol 0.25%
were administered to the patients. This step is
performed if telangiectasias remain after Step 1
and Step 2. Post-treatment compression using
elastic stockings of a first or second class (first
class compression grade: 18—21mmHg; second
class compression grade: 22—-32mmHg) was
used. Patients in CEAP C; group achieved stable
results in narrowing of the affected veins.

In a sample of 300 patients classified as
CEAP (2, we analyzed cross-negative incidence
in three groups (Table 1, section B). Group A
(n=100) had mild reflux of the preterminal
valve (retrograde reflux in the saphenous vein
0.5—1second) and were treated only with the
Step 1. After two years, 98 percent of these
patients were reflux-free, and two percent
of patients showed retrograde reflux in the
saphenous vein. After six years, only four
percent of these patients presented retrograde
saphenous flow. These patients underwent Step
1 again.

Group B contained 100 patients with
incontinence of the terminal valve (>1 second)
who were treated only with the scleromousse
(upper one-third of the thigh), saving the rest
of the varicose vessel. After two years, only
15 percent of patients had reflux, with the
presence of varices that were evident before
treatment. In these patients, we proceeded
with the first step along the varicose path and
applied scleromousse to the upper one-third of
the thigh , which resulted in resolution. After
six years, only about 20 percent of the patients
presented with hemodynamically significant

Surface Vein

FIGURE 1. After shrinkage

Deep Vein Surface Vein

FIGURE 2. Scleromousse application after shrinkage

reflux and evidences of viscosity. They were
administered Step 1 along the entire varicose
path and then Step 2, which was applied to the
origin of the reflux.

In Group C, 100 patients with incontinence
of the terminal valve (>1 second) were
treated with Steps 1and 2 immediately. After
two years, only two percent of the patients
had reflux, which was not hemodynamically
significant. After six years, four percent of
the patients presented with reflux that was
hemodynamically significant. These patients
were only administered the first step again.

No significant differences were observed
egarding the use of lauromacrogol or STS in Step
3. No adverse effects were reported concerning
the solution of sodium salicylate and lidocaine
in a physiological solution with 10% glycerol,
which was used to shrink vessels in Step 1.

CONCLUSION

The Triplex method effectively achieves
vessel narrowing, attaining restoration of the
functionality of the superficial venous system
and saving the venous heritage. During the
six-year follow-up, we observed 1) greater
duration of the narrowing of the vessel’s caliber,
2) reduction in the amount of scleromousse
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TABLE 4. Type of treatment performed on the total
number of patients (N=4,000 patients)

OVERALL PERCENTAGE

TREATMENT TYPE OF PATIENTS

Truncular, reticular,

piercing varices

Vertebrate veins of 80%
telleanagectasies: treated

only with shrinkage

Varices and refluxes treated

with shrinkage and mousse

Refluxes treated only with
mousse

17%

3%

Values are expressed as percentages, both for the

patients of CEAP C1 class and for the patients of CEAP
Q dlass.

TABLE 5. Reflux site according to CEAP classification

and number of treated patients (n=1,680 patients
belonging to the CEAP (2 category)

(2EpAsPr2, 3, 4... large or
560
small saphenous reflux
In C2EpAs+pPr (leg
piercing with the diastolic 100
flow)
(2 Ep As2 Pr17 (thigh
perforators with systolic 300
reflux)
Extrasafenic reflux 720
TABLE 6. CEAP (2 patients, group B, treated only with
mousse at the reflux point
Group 1
Mousse with 50 patients
lauromacrogol 2%
Group 2
Mousse with sodium 50 patients
tetradecyl sulfate 1%

required to treat the reflux point, 3) insignificant
incidence of hemodynamic reflux in cases of
recanalization in which we administered Steps
Tand?2.
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treatment with shrinkage. Histological report: after shrinkage. Notes of intimal sclerosis with endothelial exfoliation. Regular thickness. Thickening of the medium tunic. Consolidation
of the vessel wall structure. Nonocclusion of the vessel.
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RETROSPECTIVE ANALYSIS

FIGURE 4. CEAP (1 patient with telangiectatic spots from retrograde flow from the outflow of the thigh to the lateral leg; A
four years after treatment.

FIGURE 5. Varices fed by a thigh piercing reflux. Patient CEAP C2 (C2EpAs + pPr17). A) before treatment; B) after the shrinkage treatment C) and five years after treatment

FIGURE 6. CEAP (2 patient A) before and B) after one session of shrinkage and scleromousse




RETROSPECTIVE ANALYSIS

FIGURE 7. CEAP (1 patient A) before; and B) after two sessions of shrinkage

FIGURE 9. CEAP patient A) before; and B) after-the first step. Sherman’s piercing reflux and forefoot can be observed.
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