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The “COPIOUS” study: “COnservative thigh Perforating 
surgery by selective ablation of Incompetent 
saphenOUS vein”.

L’étude « Copius » : Chirurgie conservatrice de perforante 
de cuisse par ablation sélective de la veine saphène 
incontinente. 

Risse J., MD1, Creton O., MD2, Creton D. MD3

Abstract

Introduction:

The involvement of perforating veins of the thigh (PC) in 
varicose disease and its recurrence is controversial.

Precise haemodynamic exploration is essential before 
therapeutic decision.

Our hypothesis is that in the presence of an incontinent PC 
associated with an incompetent and proximal competent 
distal saphenous trunk, the selective ablation of the great 
saphenous vein (GVS), under the perforator, restores 
hemodynamics with an orthograde flow in the Competent 
GSV and preservation of a PC flow to the deep venous 
system.

Method:

This is a multi-center, interventional, cross-sectional, 
nonrandomized clinical trial including consecutive patients 
with symptomatology of venous insufficiency, refluxing 
PC, underlying incontinent and proximal continent GVS.

Thermal surgical treatment (laser or radiofrequency) or 
ligation of the GVS under the perforator was performed. 
 >

Résumé

Introduction : 

L’implication des veines perforantes de cuisse (PC) dans 
la maladie variqueuse et ses récidives est controversée. 

L’exploration hémodynamique précise est indispensable 
avant décision thérapeutique. 

Notre hypothèse est qu’en présence d’une PC incontinente 
associée à un tronc saphénien distal incompétent et 
proximal compétent, l’ablation sélective de la grande veine 
saphène (GVS) refluante, sous la perforante, rétablit 
l’hémodynamique avec flux orthograde dans la GSV 
compétente et préservation d’un flux de PC vers le système 
veineux profond.

Méthode : 

Il s’agit d’une étude clinique multicentrique, 
interventionnelle, transversale, non randomisée incluant 
des patients consécutifs avec symptomatologie 
d’insuffisance veineuse, PC refluante, GVS sous-jacente 
incontinente et proximale continente. 

Un traitement chirurgical thermique (laser ou 
radiofréquence) ou ligature de la GVS sous la perforante 
a été réalisé. >
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> Results:

Fifty-eight legs were included.

Early control found 92.5% of proximal PCs and GVS 
permeate with orthograde flow in the GVS and 82.4% in 
the long term.

CEAP VCSS scores and PC and GVS diameter decreased.

Absence of residual varix in 96.2% of cases. Two patients 
had long-term variceal recurrence.

Conclusion:

Selective surgery of incontinent distal GVS under PC with 
continental proximal GVS preservation is possible and 
restores hemodynamic balance.

The recidivism rate was low in the long term, not significant, 
requiring completion of the study on a larger scale.

Keywords: varicose veins, perforating veins, surgery.

> Résultats : 

Cinquante-huit jambes ont été inclus. 

Le contrôle précoce trouve 92,5 % de PC et GVS proximales 
perméables avec flux orthograde dans la GVS et 82,4 % à 
long terme. 

Les scores CEAP VCSS et le diamètre des PC et GVS ont 
diminué. 

Absence de varice résiduelle dans 96.2 % des cas. Deux 
patients ont présenté une récidive variqueuse à long terme. 

Conclusion : 

Une chirurgie sélective de GVS distale incontinente sous 
une PC avec préservation de GVS proximale continente est 
possible et rétabli un équilibre hémodynamique. 

Le taux de récidive était faible à long terme, non significatif, 
nécessitant de compléter l’étude à plus grande échelle. 

Mots-clés : varices, veines perforantes, chirurgie.

Introduction

Hemodynamic of the perforating veins

The hemodynamic significance of the perforating veins 
continues to be a point of controversy [1-4]. 

A thorough understanding of superficial venous anatomy 
and anatomical variations is essential to perform an 
accurate examination and guiding future treatment [5-6]. 

In chronic venous insufficiency (CVI), incompetent 
perforating veins (IPVs) are more often located in the 
middle third of the calf, followed by the lower calf and 
middle thigh [7]. 

The pathophysiologic mechanisms that lead to the 
development of PV reflux are not the same at the thigh or 
the leg. It is important to know and understand this 
hemodynamic in order to target the area to be treated and 
avoid recurrences. 

Recent reports have proposed that reflux in the leg PVs is 
due to volume overload at re-entry points of incompetent 
superficial veins. In the thigh, it seems like PV incompetence 
is associated with reflux in the superficial veins connected 
to them [8-10]. 

This points out the important role of superficial vein reflux 
in the development of PV incompetence.

IPVs and recurrence of varicose vein

Incompetent perforating veins have been implicated in the 
aetiology of recurrent varicose veins by several different 
authors [11]. In a recent study [12], reflux in thigh perforating 
veins was responsible for recurrence of varicose veins after 
surgery (REVAS) in 12.5% of failures. 

The presence of thigh perforating veins was comparable 
to great saphenous vein (GSV) recanalization as a cause 
of REVAS in both Rasmussen’s [13] and Rass’s [14] studies 
and most likely was a causative factor in GSV recanalization 
[15]. 

This finding underlines the progressive nature of REVAS, 
despite concomitant treatment of the varicose branch veins 
as well as incompetent perforating veins in several series 
at the time of endovenous ablation. 

Treatment of IPVs

The necessity for surgical correction of IPV is still debated 
[3, 16] with several studies showing no symptomatic 
benefit in C2 patients [13, 17] or improved ulcer healing in 
C5 or C6 patients [18-21]. 

There is some evidence that for primary varicose veins, 
GSV treatment restores competence in up to 80% of 
incompetent perforating veins [22]. 

This would still leave 20% of incompetent perforators 
which would continue to reflux and may lead to recurrence. 
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IPV surgery is not as successful as its proponents claim, 
with missed veins and less than optimal durability [4]. 

Although IPV surgery can be done with some success via 
less invasive techniques [20, 21, 23], the question remains 
as to whether it has any value in decreasing the risk of 
recurrent varicosities (except venous ulcer). 

Because most limbs in the early stages of CVI exhibit reflux 
in the superficial veins only, it can be assumed that one 
of the mechanisms for development of IPV involves the 
presence of reflux in the superficial vein segment to which 
this PV connects. 

But the entire GSV is not always incompetent. 

If the proximal part of the GSV and the sapheno-femoral 
junction are competent it is not justified to occlude them. 

Our hypothesis is that a thigh IPVs associated with a distal 
incompetent GSV accompanied by a proximal competent 
trunk can be corrected by selective GSV ablation. 

Selective ablation of the distal GSV under the perforator 
vein would restore hemodynamic. 

The flow in the perforating vein should then be made 
upwards in the competent proximal GSV and we can 
conserve the flow of PV to the deep venous system.

The present study aimed to evaluate the feasibility of 
conservative treatment of thigh IPVs by selective occlusion 
of the distal incompetent saphenous vein. 

The secondary objectives are to evaluate 
the competence of the thigh perforator 
vein and the conserved GSV after 
treatment, evaluate clinical improvement, 
identify recurrent varices, describe 
complications. 

Methods

Study design and patient selection 

COPIOUS was a multicentre, interventional, 
cross-sectional, non-randomized clinical 
study over 10-year involving consecutive 
patients with a thigh IPVs associated to a 
limited underlying GSV reflux (Figure 1). 

Patients over 18 who met these criteria and 
consulting in one of the 2 participating 
centres were enrolled. Patients with 
obstructive syndrome or deep venous 
incompetence, CEAP ≤ 2 or pregnant 
women were excluded.

Preoperative assessments 

Patients were referred to the surgeon by 
the angiologist. 

During the consultation, the investigating physician carried 
out the usual assessment including the complete clinical 
examination with pictures, the standardized collection of 
data and a second full venous duplex ultrasound (DUS). 

The CEAP classification was used as the common 
descriptive platform for reporting patient status in chronic 
venous disease [24] and the Venous Clinical Severity Score 
(VCSS). 

According to the guidelines from the American College of 
Phlebology and Intersocietal Accreditation Commission 
for a complete examination of the superficial venous 
system [25], DUS was performed with a high-frequency 
linear transducer (7.5-15 MHz). 

Standing and reverse Trendelenburg positions was used 
to improve the ability to detect reflux and increase the 
caliber of refluxing veins compared with supine positioning. 

Color Doppler was used to rapidly determine the direction 
of blood flow. 

Spectral (pulsed wave) Doppler was used to demonstrate 
the magnitude, duration, and direction of superficial veins 
and perforator veins. 

Reflux was defined as flow retrograde to the direction of 
physiological flow and lasting for > 0.5 seconds [26]. 

Informed consent was received from all patients prior to 
surgery.
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Figure 1 : The COPIOUS approach is based on this pathophysiologic 
theory; only the incompetent GSV (left) is treated by endovenous 
treatment or stripping and the refluxing PV is preserved.
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Procedure

Indications for treatment include clinically significant 
symptoms of venous insufficiency and current or prior 
venous ulceration as well as DUS showing axial reflux 
greater than 0.5 seconds in duration and a patent deep 
venous system. 

Absolute contraindications include restricted mobility and 
deep venous obstruction with the superficial system vital 
to allow venous return. 

Relative contraindications include allergy and severe 
coagulopathy or thrombophilia. 

Saphenous vein ablation consists of using either a 
radiofrequency ablation (RFA) system or endovenous laser 
ablation (EVLA) system, or surgical procedure such as 
stripping and phlebectomy, or ultrasound guided foam 
sclerotherapy. 

All treatments were performed by two experienced 
surgeons. 

Follow up

A clinical examination and DUS were performed between 
1 and 3 months post surgery by the surgeons. 

Physicians assessed patient’s signs and symptoms utilising 
venous clinical severity score (VCSS) and completed CEAP 
classification. In the case of treatment failure: occlusion 
of the perforating vein or the entire GSV, follow-up has 
been stopped. 

Long term follow-up was done by an independent 
angiologist. 

Ultrasound examination included measuring the external 
(adventitia-to-adventitia) diameters of the GSV in the 
standing position, the patency of the thigh perforating 
vein and the competent GSV and characteristics of outflow 
and reflux. 

Endpoints

The primary endpoint was the patency of the thigh 
perforating vein and the conserved proximal GSV. The 
secondary endpoints were the absence of reflux in the 
perforating vein and an ascending flow in the proximal 
GSV, the absence of reflux in this GSV, improvement of the 
perforating vein and GSV diameter after treatment, 
improvement of CEAP and VCSS, presence of recurrent 
varices, side effects such as pigmentation, thrombosis, 
pain. 

Statistical analysis

A descriptive analysis was performed on inclusion and 
per-operative data, giving the mean, standard deviation, 
median (and range) for quantitative data, and number and 
percentage for qualitative measures (and exact 95% 
confidence interval). 

CEAP was analysed as an ordinal variable, VCSS as a 
continuous variable using both parametric and non-
parametric tests. Differences were considered significant 
at the 95% level (p < 0.05). 

Results 

Clinical data

57 subjects were enrolled and 58 legs (bilateral disease 
in 1 patient) were treated. 

The patients were mostly women (n = 33; 58%), and the 
median age was 57 years (range; 25-84). 

The CEAP is set out in Table 1. 

At baseline, the mean VCSS for 16 legs was 5 (2.1) ranging 
from 2, representing uncomplicated varicose veins or 
venous oedema with ankle swelling in the evening, to 8 in 
patient with induration and skin pigmentation. 

The VCSS improved at 3 months after surgery reaching a 
value of 2 (1.2) from 0 to 4 for 15 treated legs.

Inclusion n (%)
17 patients

3 months n (%)
15 patients

C-Class of CEAP stage 

C0 no evidence of 
venous disease (yes) 

0 (0.0) 2 (13.3)

C1 superficial reticular 
veins (yes)

0 (0.0) 9 (60)

C2 simple varicose 
veins (yes)

8 (47) 1 (6.7)

C3 oedema of venous 
origin (yes)

5 (29.4) 0 (0.0)

C4 skin pigmentation in 
the ankle area (yes)

4 (23.5) 3 (20)

C5 healed venous ulcer 
(yes) 

0 (0.0) 0 (0.0)

C6 open venous ulcer 
(yes)

0 (0.0) 0 (0.0)

Table 1 : Initial characteristics of treated patients  
at inclusion and 3 months.

Treatment procedure 

57 subjects were enrolled and 58 legs (bilateral disease 
in 1 patient) were treated. 
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The patients were mostly women (n = 33; 58%), and the 
median age was 57 years (range; 25-84). 

Twenty-seven patients were treated with radiofrequency 
ablation (RFA), 29 with conventional surgery (high ligation 
and stripping) and two with endovenous laser therapy 
(EVLT).

Study design 

Efficacy analysis

Primary endpoint

The analysis was performed on 53 veins from 52 patients. 

During the early visit (1-3 months), 92.5% [95% CI: 85.4-
99.6], n=49 thigh perforating veins were still patent. 

One was not found during DUS. 

 

 

 

 

2 conventional surgery        2 EVLT   27 RFA  

 

 

 

27 conventional surgery   2 EVLT   24 RFA  

 

25 conventional surgery   1  EVLT  23 RFA  

 

   

Intervention 

1-3 months 

Long term 

57 patients included 

57 patients (58 veins) 
 

52 patients (53 veins) 
  Lost to follow up n = 5 

 

Perforating vein and/or 
GSV occlusion n = 4  

 

 18 patients (18 veins) 
  

Lost to follow up n = 31  
 

 
 

8 conventional surgery   1  EVLT   9 RFA  

Perforating vein and/or
GSV occlusion n = 1 

Enrollment

Figure 2 : Patients inclusion in the study.
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Three (5.7%) perforating veins were occluded, treated by 
EVLT for one and conventional surgery for the two others 
(Figure 2). 

The proximal GSV was selectively preserved with the 
obliteration of the incompetent part in 49 cases (92.5%).

Long term follow-up was completed in 18 patients 
(18 veins). 

The median time of follow-up was 22.5 months 
(6-63 months). 

Only in one patient the GSV was occluded and the PV has 
not been found (Table 2).

Secondary endpoints

At the first visit (1-3 month), all the patent perforating vein 
(n = 49) had an ascending flow in the proximal GSV. 

Absence of reflux was also found in 96% (n = 2) of the 
patent perforating veins. All the preserved GSV (n = 48) 
were still competent. 

GSV diameter improved from a median of 4.3 mm (2.5-
6 mm) to 4.0 mm (1.6-5 mm) and perforating vein diameter 
improved from a median of 4 mm (2-9 mm) to 3 mm 
(1.8-5 mm). 

Functional stage was improved at 3 months (Table 1). 

No residual superficial varicose vein was demonstrated in 
96.2% of patients (n = 51/53) at 3-month follow-up. There 
were no adverse events either during the surgical 
procedure. 

The majority of side effects occurred the first week, the 
most common being ecchymosis. 

Other adverse events were rare most resolved without 
treatment. 

One superficial venous thrombosis and one contralateral 
venous thrombosis, resolved fully in the 8 days control 
under treatment by low molecular weight heparin, one 
infection at an incision point, pigmentation in two cases. 

During long-term follow-up, 82.4% (n = 14) of the patent 
PV were still competent (Table 2). Two patients (11.8%) 
had recurrent varicose veins. 

One had a successful complementary sclerotherapy 
treatment. 

PV GSV

Patency (yes) 94.4% (n = 17/18) 94.4% (n = 17/18)

Reflux (yes) 17.6% (n = 3/17) 5.9% (n = 1/17)

Table 2 : Long-term follow-up.
PV: perforating vein, GSV: Great saphenous vein

Discussion

studies on the anatomic distribution of venous insufficiency 
in patients with CVI have shown that PV incompetence is 
present in approximately 20% of limbs [8, 9]. 

The hemodynamic significance of IPV has been a subject 
of debate. 

There are argument that IPVs are not the major cause of 
recurrent varicosities (3), which are a result of the natural 
history of the disease itself, irrespective of IPV status. 

Labropoulos [10] notices that PV reflux was always 
associated with reflux in the superficial vein connected to 
it. Recurrence rates could be reduced by changing the 
primary operation.

The aim of COPIOUS is a segmental treatment of the 
incompetent distal GSV to restore the hemodynamic by 
maintaining the drainage in the proximal competent GSV 
eliminating the thigh PV reflux point. 

It also preserves a part of the GSV for use as a future 
vascular graft and we can conserve the flow of PV to the 
deep venous system. 

The difficulty is the removal of the distal saphenous trunk 
without occluding the thigh PV. 

In our study PV and competent proximal GSVs were 
successfully preserved in more than 90% of cases at early 
and long-term follow-up, which was similar after 
endovenous treatment or traditional surgery. 

Reflux in PV disappeared in 96% of patients. 

The mean diameter of the PV and the proximal GSV was 
reduced at 3 months sonographic follow-up. There was no 
statistically significant difference probably because of low 
power. CEAP “C” classification and VCSS improved after 
three months of follow-up. 

The varicose vein recurrence rate was low but only the 
third of the patients followed in the long term. 

The hemodynamic results were fairly stable after 22 months 
median follow-up, with three moderate refluxing PV and 
a no statistically significant improvement in GSV 
hemodynamics in more than 90% of cases compared with 
preoperative. 

These results suggest that the hemodynamics and 
diameter of the thigh PV can be improved using a treatment 
focusing on the incompetent GSV. 

Physicians must decide when ablation of only a part of 
GSV would be feasible, using endovenous or surgical 
treatment. 

Personalized medicine is very important and an 
incompetent GSV associated with IPV is not the only 
determinant for the ablation of the GSV in patients with 
varicose veins.

Our study has some limitations. 
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It has a selective study population and the number of 
patients on long term follow-up were not enough to draw 
statistically significant results. 

The study could also have been supplemented by a quality 
of life questionnaire like The Chronic Venous Insufficiency 
Questionnaire (CIVIQ [27]). 

This preliminary study would lead to larger prospective 
series.

From the data in our study and the observations in previous 
studies of patients with primary venous disease, it would 
be safe to assume that reflux in the PV occurs only in the 
presence of incompetent superficial veins that act as a 
capacitor for the refluxing PV. 

As the local hemodynamic conditions change and as 
intravenous pressure increases, the diameter of the PV 
increases, and the PV valve becomes incompetent. 

This may be in combination with or separate from primary 
venous wall disease. 

Because there is sufficient evidence that correction of 
reflux in the superficial veins can correct PV and halt CVI 
progression [28-31, 10], abolishing superficial vein reflux 
seems appropriate.

By this approach ablation of the GSV will be prevented 
when there is a competent segmental GSV with an intact 
terminal valve reflux at the SFJ. 

The major argument in favour of this conservative approach 
is the physiological role that the proximal GSV could play 
in superficial drainage if it performs its function properly 
and to a lesser extent its availability as a revascularization 
material in cardiovascular operations.

In conclusion, the COnservative thigh Perforating surgery 
by selective ablation of Incompetent saphenOUS vein 
(COPIOUS) is feasible and has good technical success rates 
and clinical results for treating varicose vein disease in 
patients with proximal segmental GSV reflux and a 
competent terminal valve. 
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