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Abstract
Introduction: varicose veins are a serious health problem in the adult population. They are more common in 
women; however, their incidence in men has increased in recent years. Their importance lies in their socioeconomic 
impact and impact on patient quality of life. Recently, minimally invasive techniques have been developed to short-
en recovery time and reduce potential complications arising from open surgical repair. Endoluminal radiofrequency 
ablation has emerged as one of these alternatives.

Objectives: to describe the clinical and epidemiological characteristics of patients undergoing radiofrequency 
ablation of the great and small saphenous veins in healthcare institutions in the city of Medellín, Colombia.

Method: this was an observational, descriptive, cross-sectional study in patients over 18 years of age diagnosed 
between April 2015 and July 2020 with great and small saphenous vein insufficiency and without concurrent 
diagnoses of other vascular pathologies, who were treated with radiofrequency ablation.

Results: a sample of 173 patients with great and small saphenous vein insufficiency treated with radiofrequency 
ablation was obtained. All patients reported improvement in their previous symptoms, especially pain, at postop-
erative follow-up.

Conclusions: radiofrequency ablation of the saphenous veins proved to be a safe procedure, with infrequent and 
mild complications, and was associated with clinical improvement of symptoms; these findings support its use as 
a minimally invasive option for the treatment of venous insufficiency.
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CLINICAL AND EPIDEMIOLOGIC CHARACTERISTICS OF PATIENTS WITH CHRONIC VENOUS INSUFFICIENCY UNDERGOING RADIOFREQUENCY  
ABLATION OF THE GREAT AND SMALL SAPHENOUS VEINS IN COLOMBIA

INTRODUCTION

Chronic venous disease (CVD) of the lower 
limbs is highly prevalent in the general population, 
with reported rates of up to 60% (1,2). It is estimat-
ed that approximately 25% to 33% of women and 
10% to 20% of men have varicose veins in coun-
tries in Europe and North America (3,4). The clin-
ical presentation encompasses a broad spectrum, 
ranging from small asymptomatic but cosmetically 
concerning ectatic veins (telangiectasias or spider 
veins and venules or reticular varices), to truncal 
varicose veins or involvement of their tributaries 
and predominantly evening edema, to severe skin 
changes including pigmentation, dermatitis, lipo-
dermatosclerosis (fibrosing panniculitis), and ve-
nous ulcer (VU) (5).

The clinical, etiologic, anatomic, and pathophysi-
ologic (CEAP) classification, published in 1994 by an 
ad hoc international committee of the American Ve-
nous Forum (AVF) and endorsed by the Society for 
Vascular Surgery (SVS), has provided a unified lan-
guage and improved communication regarding the 
description of the different forms of CVD (a global 
term). The term chronic venous disease is suggest-
ed for the initial stages without skin or soft tissue in-
volvement (C1, C2, and C3), reserving the term chron-
ic venous insufficiency (CVI) for stages in which such 
alterations are present (C4, C5, and C6) (6).

It is estimated that approximately 1 million peo-
ple in North America have primary venous ulcers due 
to varicose disease and that up to 1 in 10 patients 
is functionally disabled (7,8). Between 20% and 60% 
of patients with superficial CVD have an associated 
component of deep venous system insufficiency. 
Varicose disease is associated with the development 
of complications such as ulceration, bleeding, infec-
tion, superficial thrombophlebitis (STP), and deep 
vein thrombosis (DVT). An incidence rate of STP rang-
ing from 20% to 50% has been reported in patients 
with untreated varicose disease, as well as a 3-fold 
increased risk of developing DVT (7-9).

Patients with C1 CVD are generally referred for 
treatment with sclerotherapy and/or transdermal la-
ser techniques. Patients with C2 to C6 varicose veins, 
who constitute the population included in this study, 
may be treated using traditional or minimally invasive 
techniques. The traditional surgical approach has been 
high ligation of the saphenofemoral junction (SFJ) fol-
lowed by saphenectomy, a procedure associated with 
considerable morbidity, including postoperative pain, 
hematoma, wound infection, saphenous nerve injury, 
and prolonged return to work (5,10,11). Therefore, opti-
mizing the management of CVD in the economically 
active population is necessary by updating surgical 
techniques in order to offer the best outcomes with 
the least possible local trauma (10). Recurrence af-
ter ligation and saphenectomy is approximately 30%  

Resumen
Introducción: las varices constituyen un serio problema de salud en la población adulta. Tienen mayor incidencia 
en las mujeres, pero la presentación en la población masculina se ha incrementado en los últimos años. Su impor-
tancia radica en su impacto socioeconómico y en la calidad de vida del paciente. Recientemente se han diseñado 
técnicas mínimamente invasivas para disminuir el tiempo de recuperación y reducir las posibles complicaciones 
derivadas de la reparación quirúrgica abierta. La técnica endoluminal de ablación por radiofrecuencia ha surgido 
como una de estas alternativas.

Objetivos: describir las características clínicas y epidemiológicas de los pacientes sometidos a ablación por radio-
frecuencia de las venas safena mayor y menor en instituciones de salud de la ciudad de Medellín (Colombia).

Método: estudio de tipo observacional, descriptivo y de corte transversal en pacientes mayores de 18 años diag-
nosticados entre abril del 2015 y julio del 2020 con insuficiencia en las venas safena mayor y menor que no han 
tenido diagnóstico de otros tipos de patologías vasculares al mismo tiempo y que han sido tratados mediante 
ablación por radiofrecuencia. 

Resultados: se obtuvo una muestra de 173 pacientes con insuficiencia en las venas safena mayor y menor tratados 
mediante ablación por radiofrecuencia. La totalidad de los pacientes manifestó en el control posquirúrgico haber 
presentado mejoría con respecto a los síntomas previos, en especial del dolor.

Conclusiones: la ablación por radiofrecuencia en las venas safenas mostró ser un procedimiento seguro, con 
complicaciones poco frecuentes y leves. Se observó una mejoría clínica de los síntomas. Estos hallazgos respaldan 
su uso como una opción mínimamente invasiva en el tratamiento de la insuficiencia venosa.

Palabras clave: 
Ablación por 
radiofrecuencia. 
Insuficiencia 
venosa crónica. 
Procedimientos 
endovasculares. 
Safena mayor. Safena 
menor.



6 M. H. Espinosa Berástegui ET AL.

❘  Angiología 2026;78(1):4-12  ❘

at 5 years (11). The cause is unclear and may include sur-
gical technique or neovascularization (5,8).

To improve effectiveness and patients’ quality of 
life, new minimally invasive techniques have been de-
veloped for the management of CVD, such as radiofre-
quency ablation (RFA), which has been introduced rela-
tively recently in our setting. This technique consists of 
introducing an endoluminal catheter that delivers con-
trolled thermal energy to the internal surface of the ve-
nous wall. The thermal injury initially causes destruction 
of the intimal layer and venous thrombosis, followed 
by thickening and contraction of collagen fibers in the 
medial and adventitial layers, with a marked reduction 
of the lumen and perivenous inflammation, and ulti-
mately definitive obliteration of the vein. This prevents 
pathological venous reflux and secondary venous hy-
pertension (12,13).

Clinical outcomes with this technique have shown 
high efficacy: approximately 90% of patients remain 
free of great saphenous vein reflux, nearly 95% report 
significant clinical improvement in symptoms such as 
pain, heaviness, and edema, and recanalization and re-
flux recurrence rates at 2 years are < 11% (14).

Although RFA is less invasive than conventional 
surgery and allows for shorter postoperative recovery, 
minimizing morbidity inherent to open surgery (pain, 
hematoma, neurologic injury, surgical site infection, and 
functional impairment), complications associated with 
this procedure may still occur, such as burns, edema, 
nerve injury, or deep vein thrombosis. The reported 
incidence in the literature is approximately 16%, lower 
than that observed with invasive techniques (7,8).

Offering surgical management methods with less 
invasiveness, faster recovery, and earlier return to work, 
and demonstrating these benefits in our setting, con-
tributes to treating a larger population more effectively 
at equal or lower cost (15). The objective of this study 
was to describe the clinical and epidemiologic charac-
teristics of patients undergoing RFA of the great and 
small saphenous veins in health care institutions in the 
city of Medellín.

MATERIALS AND METHODS

We conducted an observational, descriptive, 
cross-sectional study. The study population consisted 

of all patients diagnosed with CVD and confirmed in 
health care institutions in the city of Medellín (Inter-
médica Centro de Especialistas) who underwent RFA 
from April 2015 through July 2020. A nonprobabilistic 
convenience sampling method was used, consisting 
of selecting patients from medical records contained 
in the institutions’ information systems.

Inclusion criteria

Health records were included if they met the study 
variables and corresponded to patients aged 18 years 
or older, diagnosed from April 2015 through July 2020 
with insufficiency of the great and/or small saphenous 
veins, without a simultaneous diagnosis of other vas-
cular pathologies, who had been treated with RFA and 
managed in the health care institutions of the city of 
Medellín where the study was conducted.

Exclusion criteria

Patients who had previously undergone open sa-
phenectomy or those who did not meet indications 
for RFA during intraoperative duplex examination 
(suprafascial saphenous vein, great saphenous vein 
diameter > 15 mm, or small saphenous vein diameter 
< 3.5 mm) were excluded.

Study variables

Demographic variables (age, sex, and body 
mass index), pre- and postoperative clinical signs 
and symptoms (pain, paresthesia, induration, and 
pigmentation changes), diameters of the great and 
small saphenous veins (millimeters), infection, reca-
nalization, residual lesions, aesthetic outcomes, re-
covery time, and mortality were analyzed.

RFA 

RFA was performed under ultrasound guidance, 
with the patient in the supine position and reverse 
Trendelenburg for the great saphenous vein. Map-
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ping was conducted from the saphenofemoral 
junction to the leg, and in the prone position for the 
small saphenous vein, mapping from the sapheno-
popliteal junction to the lower third of the calf. After 
ultrasound-guided venous puncture and insertion of 
a 0.035-in metallic guidewire, a 60-cm ClosureFAST® 
catheter was advanced and positioned 1.8 cm from 
the saphenofemoral junction or 2 cm from the saphe-
nopopliteal junction, as appropriate. Subsequently, tu-
mescent solution (prepared with 1% lidocaine [25 mL], 
sodium bicarbonate [10 mEq], and saline solution or 
lactated Ringer [250–500 mL per limb]) was infiltrated 
into the perivenous and subcutaneous compartments 
under ultrasound guidance. Thermal energy was de-
livered in radiofrequency cycles: 2 20-second cycles 
in the proximal segment and single cycles along the 
remaining venous tract. At the end of the procedure, 
puncture sites were covered with dry dressings and 
elastic bandaging was applied to the limb.

Data collection process

Study variable data were obtained from secondary 
sources through review of health records of patients 
diagnosed with insufficiency of the great and small sa-
phenous veins, provided by collaborating health care 
institutions. All collected information was tabulated in 
a database created in Microsoft Excel. Data collection 
was carried out over a 3-month period.

Statistical analysis

Measures of central tendency (mean or median) 
and dispersion (standard deviation or interquartile 

range) were used for quantitative variables after 
assessing normality of distribution using the Kolm-
ogorov–Smirnov test. Qualitative variables were 
expressed as frequencies and percentages. Contin-
gency tables were constructed, and bivariate analysis 
was performed using the Pearson chi-square test. 

Statistical significance was defined as a p value  
< 0.05 and 95% confidence intervals that did not 
cross unity. Statistical analysis was performed using 
SPSS software, version 23.

Ethical considerations

Because this research used personal data from 
human subjects, it adhered to the Declaration of 
Helsinki and Resolution No. 008430 of 1993 (Oc-
tober 4th, 1993). Since this was a secondary data 
study, written informed consent was deemed un-
necessary.

RESULTS

From April 2015 through July 2020, a total of  
173 patients who met the selection criteria were 
identified; of these, 162 underwent RFA of the great 
saphenous vein and 11 underwent ablation of the 
small saphenous vein.

Table I illustrates the sociodemographic char-
acteristics of the sample. Analysis of the entire co-
hort showed a mean age of 56.6 years, with a SD of  
13.6 years. A higher prevalence of venous disease 
was observed in women, who accounted for 65.9% 
(n = 114) of cases, compared with men at 34.1%  
(n = 59). A total of 25% of patients were overweight.

Table I. Sociodemographic characterization
Variables n = 173 95% CI

Age (years) Mean (SD) 56.68 years (SD, 13.6) 54.64–54.72

Sex
Men (%) 59 (34.1%)

Women (%) 114 (65.9%)

BMI (kg/m²) Mean (SD) 25.08 (SD ,4.26)
Source: study database.
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Table III. Bivariate analysis of preoperative and postoperative pain
Variables n = 173 p

Pain < 0.001*

Preoperative pain
Median 10

IQR, 2

Postoperative pain
Median 2

IQR, 1
*Statistical significance: p < 0.05; IQR: interquartile range. Source: study database.

Table II. Preo- and postoperative signs and symptoms of RFA of the great  
and small saphenous veins

Variables n = 173 n (%)

Preoperative signs  
and symptoms

Pain (VAS)

0 3 (1.7%)

6 28 (16.2%)

8 40 (23.1%)

10 102 (59%)

Yes (%) No (%)
Paresthesia 4 (2.3%)

Induration 3 (1.7%)

Pigmentation changes 3 (1.7%)

Postoperative signs  
and symptoms

Pain (VAS)

1 53 (30.6%)

2 120 (69.4%)

Yes (%) No (%)
Infection 0 (0%)

Recanalization 2 (1.2%)

Death 0 (0%)

Residual lesions 0 (0%)
Source: study database.

Regarding signs and symptoms prior to surgi-
cal intervention, all 173 patients reported at least 1 
symptom consistent with chronic venous disease. 
Symptom distribution showed that pain, induration, 
and pigmentation changes were the most prevalent, 
occurring in 98.3% (n = 170) of patients, followed by 
paresthesia in 97.7% (n = 169). Notably, among pa-
tients who reported pain, 59% (n = 102) rated it as 
severe (10) on the visual analog scale, followed by 
23.1% (n = 40) who rated it as 8 and 16.2% (n = 28) 
who rated it as 6 (Table II).

For the pain variable in patients undergoing RFA, 
significantly lower pain levels were observed postoper-
atively compared with preoperatively (p < 0.001) (Table 
III). With respect to postoperative signs and symptoms, 

all 173 patients reported improvement at the 1-month 
postoperative follow-up vs their preoperative status. 
Pain was classified as mild, with scores of 1 and 2, in 
30.6% (n = 53) and 69.4% (n = 120) of cases, respectively.

Radiofrequency assessment showed that the 
mean diameter of the great saphenous vein at  
the thigh level at the saphenofemoral junction (SFJ) 
was 7.46 mm; 6.64 mm at the proximal third, 6.50 mm 
at the middle third, and 6.29 mm at the distal third. 
The mean diameter of the great saphenous vein in 
the upper third of the leg was 5.19 mm. Additional-
ly, the mean diameter of the small saphenous vein 
at the saphenopopliteal junction (SPJ) was 4.03 mm;  
4.00 mm at the upper third and 3.66 mm at the lower 
third (Table IV).
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Table IV. Diameters of the great and small saphenous veins most frequently found in patients 
treated with radiofrequency ablation

Variables n = 173

Great saphenous vein
Thigh

SFJ 7.46 mm (SD, 1.5)

Upper third 6.64 mm (SD, 1.47)

Middle third 6.5 mm (SD, 1.3)

Lower third 6.29 mm (SD, 1.24)

Great saphenous vein Leg Upper third 5.19 mm (SD, 1.07)

Small saphenous vein
SPJ 4.03 mm (SD, 0.5)

Upper third 4.0 mm (SD, 0.4)

Lower third 3.86 mm (SD, 0.3)
SFJ: saphenofemoral junction; SPJ: saphenopopliteal junction. Source: study database.

Involvement of the left great saphenous vein was 
observed in 49.1% (n = 85) of patients, the right great 
saphenous vein in 30.1% (n = 52), and bilateral saphe-
nous involvement in 20.8% (n = 36).

Regarding variables reflecting the safety and ef-
ficacy of the surgical procedure, recanalization was 
observed in 1.15% (n = 2) of cases; in both, it was 
incomplete and patients remained asymptomatic 
during follow-up visits (Fig. 1). Notably, no infections, 
residual lesions, or postoperative deaths were re-
corded among the study participants.

A total of 94.8% (n = 164) of patients recovered in  
< 7 days, and 100% (n = 173) demonstrated satisfac-
tory aesthetic outcomes (Fig. 2).

DISCUSSION

For many years, traditional vein stripping and 
high ligation have constituted the standard man-
agement of chronic venous disease. However, en-
dovascular procedures such as RFA have increasing-
ly gained prominence (16).

García-Madrid et al. (17) reported that thermal 
ablation of the great and small saphenous veins 
is a highly effective and durable practice that may 
even be considered a first-line therapeutic option 
for managing this condition. Similarly, García-Madrid 
et al. and Merchant et al. (14,16) emphasized patient 
satisfaction following the procedure due to favorable 
aesthetic outcomes and rapid return to daily activ-
ities. These findings are consistent with the results 

Figure 1. Recanalization in patients undergoing RFA of the great and small 
saphenous veins. Source: study database.
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Figure 2. Recovery time in days in patients undergoing RFA of the great and small 
saphenous veins. Source: study database.
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of the present study, as improvement in postoper-
ative signs and symptoms was observed in all 173 
patients. A statistically significant improvement was 
found for pain, which was rated as mild (scores of 1 
or 2) in 30.6% (n = 53) and 69.4% (n = 120) of patients, 
respectively. Furthermore, 100% of patients reported 
satisfaction with aesthetic outcomes, and 94.8% re-
covered in < 7 days.

Lurie et al. (18,19) conducted a prospective, random-
ized, multicenter study evaluating complications associ-
ated with this endovascular intervention. They reported 
the absence of significant complications such as deep 
vein thrombosis, pulmonary embolism, severe neuritic 
sequelae, and skin burns. These findings are consistent 
with those of the present study, in which recanalization 
occurred in only 1.2% of cases, was incomplete and as-
ymptomatic, and no infections, residual lesions, or post-
operative deaths were observed.

Body mass index (BMI) is considered a determin-
ing factor in the development of anatomic insuffi-
ciency due to the interaction of hemodynamic fac-
tors in disease progression and recurrence. Future 
analytical studies would be useful to provide stron-
ger evidence regarding the association between BMI 
and the risk of recanalization. The present study does 
not allow causal inferences to be made regarding 
this relationship (20-22).

The retrospective and descriptive design of the 
study represents a limitation, as does the absence of 
a control group and variables assessing quality of life 
or costs. Future prospective, comparative studies with 
longer follow-up periods are needed to strengthen 
local evidence and contribute to the standardization 
of protocols for managing venous insufficiency using 
endovascular techniques.

CONCLUSIONS

In our cohort RFA of the saphenous veins proved 
to be a safe and effective procedure, as reflected 
by significant clinical improvement in symptoms, 
reduced postoperative pain, and high aesthetic sat-
isfaction reported by patients. Complications were 
infrequent and mild, with no recorded infections, re-
sidual lesions, or mortality, and only a minimal num-
ber of cases showing incomplete and asymptomatic 

recanalization. These findings confirm that RFA is a 
minimally invasive technique with appropriate appli-
cability in our setting.
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