
Article Not peer-reviewed version

Factors Associated with Recurrent

Varicose Veins in the Lower Extremities:

A Single-Center Retrospective Analysis

Gang Chen † , Yue Lin † , Ya Peng , Shichai Hong , Xiang Hong , Fanzhen Lv , Chenwei Lin , Weifeng Lu *

Posted Date: 6 March 2026

doi: 10.20944/preprints202603.0512.v1

Keywords: great saphenous vein; high ligation; iliac vein; perforating vein; recurrent varicose vein; small

saphenous vein

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/4675935
https://sciprofiles.com/profile/5144298
https://sciprofiles.com/profile/4746026
https://sciprofiles.com/profile/3925594
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


 

 

Article 

Factors Associated with Recurrent Varicose Veins in 

the Lower Extremities: A Single-Center Retrospective 

Analysis 

Gang Chen †, Yue Lin †, Ya Peng, Shichai Hong, Xiang Hong, Fanzhen Lv, Chenwei Lin and 

Weifeng Lu * 

Department of Vascular Surgery, Zhongshan Hospital (Xiamen), Fudan University, Xiamen, China 

* Correspondence: lu.weifeng@ zsxmhospital.com 

† Gang Chen and Yue Lin contributed equally to this study. 

Abstract 

Background/Objectives: Rates of postoperative recurrence of varicose veins range from 7% to 62%. 

We analyzed factors associated with recurrent varicose veins (RVVs) of the lower extremities after 

interventional treatment. Methods: We enrolled 99 patients (114 lower extremities) with RVVs 

admitted from January 2018 to June 2025 (71 women, 76 limbs; 28 men, 31 limbs; average age (SD) 

63.9 (9.8) years). Duplex ultrasound scanning, magnetic resonance venography, or computed 

tomography venography were performed. The presence of a residual great saphenous vein, primary 

deep venous valve insufficiency, incompetent perforating veins, and iliac vein stenosis were 

recorded. We analyzed the charts of patients who underwent operations for recurrent varicose veins 

for associated factors. Results: We recorded residual trunk of the great saphenous vein in 55 limbs 

(48.3%), deep venous valve insufficiency in 47 (41.2%), incompetent perforating veins in 7 (6.1%), 

anterior accessory saphenous vein insufficiency in 2 (1.8%), and small saphenous vein insufficiency 

in 2 (1.8%). Iliofemoral venography indicated 31 limbs (27.2%; left lower, 24; right lower, 7) with a 

nonthrombotic iliac vein compression lesion. After identifying associated factors, retreatments—high 

ligation and stripping of the great saphenous vein or iliac vein stent implantation or small saphenous 

vein dissection ligation and stripping—were performed. The venous clinical severity score was 7 

(interquartile range, 5–10) on admission and 3 (interquartile range, 2–4) 3 months after discharge. 

Conclusions: RVVs are associated with multiple factors, including inadequate initial surgical 

techniques, nonthrombotic iliac vein compression lesions, deep venous valve insufficiency, small 

saphenous vein insufficiency, and incompetent perforating veins. Performing detailed imaging 

before retreatment is essential to identify factors associated with RVVs and prevent recurrence. 

Keywords: great saphenous vein; high ligation; iliac vein; perforating vein; recurrent varicose vein; 

small saphenous vein 

 

1. Introduction 

Varicose veins (VVs) of the lower extremities are common vascular disorders that can cause 

swelling, pigmentation, and ulcers in the legs. To date, various interventions to treat VVs have been 

developed, including high ligation (HL) and stripping of the great saphenous vein (GSV), 

radiofrequency ablation (RFA) of the GSV, endovenous laser ablation of the GSV, and foam 

sclerotherapy. [1–4] However, postoperative recurrence remains frequent, with rates ranging from 

7% to 62%. [5] 

Recurrent varicose veins (RVVs) after surgical treatment may cause swelling, thrombophlebitis, 

and ulcers in the legs. [6] Patients with RVVs can have physical discomfort and a heavy economic 

burden. [7]According to recent studies, the factors most likely to give rise to recurrence include the 

presence of a nonthrombotic iliac vein compression lesion (NIVCL), inadequate stripping of the GSV, 
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reflux in the anterior accessory great saphenous vein (AAGSV) or small saphenous vein (SSV), and 

the presence of incompetent perforating veins (IPVs). [5,8–10] Very few studies have illustrated the 

weight of each associated factor with RVVs. Therefore, we conducted a retrospective study on 

patients with RVV in our hospital. We aimed to describe factors associated with the occurrence of 

RVVs so that recurrence of VVs after surgery could be prevented. 

2. Materials and Methods 

2.1. Study Population and Examination Methods 

We conducted a retrospective review of the data of patients with RVVs who were admitted to 

Zhongshan Hospital (Xiamen), Fudan University, between January 2018 and June 2025. RVVs were 

defined as the presence of VVs after interventional treatment, irrespective of the cause and previous 

treatment. [11]Previous intervention modalities included HL, RFA, VV dissection without HL and or 

RFA, and foam sclerotherapy alone. All lower limb RVVs enrolled in this study were classified as 

clinical class C3–C6 according to the clinical, etiological, anatomical, and pathophysiological (CEAP) 

classification system. Patients who met the following inclusion criteria were enrolled: diagnosed as 

having VVs after interventional treatment of the unilateral or bilateral lower extremities; with VVs 

manifesting as a CEAP clinical class of 3 or more; and aged 18 years or older and younger than 90 

years. The exclusion criteria were pregnancy, recent cerebral hemorrhage, recent gastrointestinal 

bleeding, poor general health, and deep venous thrombosis in the lower limbs. Demographic data—

including age, sex, laterality, body mass index, and the clinical class of the CEAP classification—were 

collected from the medical records of each patient. 

All patients underwent duplex ultrasound (DUS) in an upright position to evaluate reflux in the 

GSV, SSV, AAGSV, deep veins, and perforating veins. Reflux was defined as reverse flow of more 

than 0.5 seconds during a pressure release test. [12]The AAGSV was defined as any vein that 

accompanied the GSV that was located on the anterior surface of the thigh superficially to the GSV 

and was not surrounded by a saphenous fascial sheath. [9]An IPV was defined as a perforating vein 

with a lumen diameter of more than 3.5 mm at the fascia and reflux of more than 0.5 seconds with 

compression–release maneuvers distal to the perforating vein. [13]All patients underwent computed 

tomography venography (CTV) or magnetic resonance venography (MRV) to assess the degree of 

iliac vein stenosis. Digital subtraction angiography (DSA) was recommended if stenosis of the iliac 

vein was suspected based on CTV or MRV findings. If more than 50% stenosis of the iliac vein was 

detected using iliofemoral venography, a nonthrombotic iliac vein compression lesion (NIVCL) was 

also diagnosed. [5,14]This study adhered to the Declaration of Helsinki (revised in 2013) and was 

approved by the Ethics Committee of Zhongshan Hospital (Xiamen), Fudan University. Informed 

consent was obtained from all patients. 

2.2. Surgical Treatments 

Different surgical treatments were performed, depending on the diagnoses revealed at the 

preoperative examination. For patients who had undergone dissection of VVs alone or foam 

sclerotherapy alone, without high ligation or RFA of the great saphenous vein, high ligation and 

stripping of the GSV or RFA was performed to treat the residual main trunk of the GSV. For patients 

with inadequate stripping of the GSV, stripping of the GSV from the saphenofemoral junction (SFJ) 

to the medial malleolus, with ligation of the SFJ and inguinal tributaries, was performed to remove 

the long stump or remaining branches of the GSV. For patients with SSV reflux, stripping of the SSV 

from the saphenopopliteal junction to the lateral malleolus was performed. For patients with AAGSV 

reflux, stripping of the AAGSV was performed. If IPV was identified, division and extra-fascial 

ligation of the IPV and dissection of tributary varicosities was performed. If stenosis of the iliac vein 

lesion exceeding 50% was detected on DSA, and patients had a CEAP clinical class of more than 3, 

balloon dilation of the iliac vein or stent placement was considered. 
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Postoperatively, a class 2 compression stocking was supplied for patients to wear for at least 30 

days. All patients underwent outpatient follow-up 1 month and 3 months after discharge. The venous 

clinical severity score was recorded on admission and reassessed 3 months after discharge. 

2.3. Statistical Analysis 

Statistical analyses were performed using SPSS for Windows software (version 16.0; SPSS Inc., 

Chicago, Illinois, USA). Descriptive characteristics are presented as mean (SD) or median 

(interquartile range). The t-test was used for normally distributed data, whereas the rank-sum test 

was used for non-normally distributed data. Dichotomous covariates between the groups were 

compared using the χ2 or Fisher’s exact test. Statistical significance was set at p < 0.05. 

3. Results 

Ninety-nine patients (114 affected limbs) with RVVs treated from January 2018 to June 2025 were 

included. The average age (SD) of the cohort was 63.9 (9.8) years (range, 38–85 years) and 71.7% were 

female. RVVs were present on the left side in 70 patients and on the right side in 44; 13 patients had 

bilateral RVVs. 

All limbs exhibited superficial VVs and ankle edema of venous origin, with 20 limbs having 

open crural venous ulcers and 4 having healed venous ulcers. According to the clinical CEAP 

classification, 16 limbs were categorized as C3, 74 as C4, 4 as C5, and 20 as C6 (Table 1). The 114 lower 

limbs were divided into 2 groups: RVVs in the left lower limb and RVVs in the right lower limb. No 

significant differences were observed between the two groups regarding demographic characteristics 

and CEAP classification (p > 0.05; Table 2). 

Table 1. Demographic and lesion characteristics of patients with recurrent varicose veins. 

Characteristic Value 

Sex [n (%)]  

Female 71 (71.7) 

Male 28 (28.3) 

Mean age (years) 63.9 ± 9.8 

Body mass index 24.9 ± 2.5 

Laterality of RVVs limb [n (%)]  

Left          70 (61.4) 

Right 44 (38.6) 

Clinical CEAP classification [n (%)]  

C3 16 (14.0) 

C4 74 (64.9) 

C5 4 (3.5) 

C6 20 (17.5) 

CEAP, clinical, etiological, anatomical, and pathophysiological classification system; RVVs, recurrent 

varicose veins. 

Table 2. Comparison of the demographic and lesion characteristics of patients with recurrent var -icose veins in 

the left and right limb groups. 

Characteristic LLG RLG t/χ2 p Value 

Sex [n (%)]   0.20 0.65 

Female 52 (74.3) 31 (70.5)   

Male 28 (28.3) 13 (29.5)   

Mean age 

(years) 
63.9 ± 9.8 63.7 ± 8.7 −0.18 0.81 

Body mass 

index 
24.9 ± 2.5 25.6 ± 2.3 1.87 0.07 
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Clinical CEAP 

classification [n (%)] 
 1 (2.3) 3.85 0.28 

C3 16 (14.0) 11 (25.0)   

C4 74 (64.9) 31 (70.5)   

C5 4 (3.5) 13 (29.5)   

C6 20 (17.5) 63.7 ± 8.7   

CEAP, clinical, etiological, anatomical, and pathophysiological classification system; RVVs, recurrent 

varicose veins. 

The previous intervention modalities included high ligation and stripping, RFA, dissection of 

VVs alone, and foam sclerotherapy alone (Table 3). 

Table 3. Previous surgical treatment of limbs with recurrent varicose veins. 

Previous surgical treatment Number of RVVs limbs (%) 

HL 56 (49.1) 

RFA 3 (2.6) 

Only varicose vein dissection 46 (40.3) 

Only foam sclerotherapy 9 (8.0) 

HL, high ligation of the great saphenous vein; RFA, radiofrequency ablation of the great saphenous 

vein. 

On duplex ultrasound (DUS) examination, 48.3% of RVV legs had a residual main trunk of the 

GSV, 41.2% had deep vein valve insufficiency, 6.1% had IPVs, 1.8% had AAGSV reflux, and 1.8% had 

SSV reflux (Table 4). CTV and MRV findings showed stenosis of the iliac vein in 42 legs. Iliofemoral 

venography was recommended for these patients. We performed iliofemoral venography on 38 

limbs; the remaining 4 limbs did not undergo the procedure due to patient refusal. Among the 38 

legs examined using DSA, iliac vein stenosis of greater than 50% was detected in 31 legs; thus, NIVCL 

was diagnosed in these legs. 

Table 4. Examination findings of patients with recurrent varicose veins. 

Finding Number of RVVs limbs (%) 

Residual main trunk of the GSV 55 (48.3) 

Deep venous valves insufficiency 47 (41.2) 

NIVCL 31 (27.2) 

IPVs 7 (6.1) 

AASV insufficiency 2 (1.8) 

SSV insufficiency 2 (1.8) 

AASV, anterior accessory saphenous vein; GSV, great saphenous veins; IPVs, incompetent 

perforating veins; NIVCL, nonthrombotic iliac vein compression lesion; RVVs, recurrent varicose 

veins; SSV, small saphenous vein. 

No statistically significant difference was observed between the left- and right-lower limb 

groups regarding the residual main trunk of the GSV, deep vein valve insufficiency, SSV reflux, 

AAGSV reflux, and IPV. However, the difference in NIVCL diagnosis between the two groups was 

statistically significant (p < 0.01; Table 5), suggesting a higher prevalence of NIVCLs in patients with 

left RVVs than in those with right RVVs. 

Table 5. Comparison of factors influencing recurrence in patients with recurrent varicose veins in the left and 

right limb groups. 

Factor, n (%) LLG RLG t/χ2 p Value 

NIVCL   4.61 0.03 
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Yes 24 (34.3) 7 (15.9)   

No 46 (65.7) 37 (84.1)   

Residual main 

trunk of the 

GSV 

  1.33 0.25 

Yes 32 (45.7) 25 (56.8)   

No 38 (54.3) 19 (43.2)   

Deep venous 

valve 

insufficiency  

  1.51 0.22 

Yes 32 (45.7) 15 (34.1)   

No 38 (54.3) 29 (65.9)   

IPVs   0.06 0.81 

Yes 4 (5.7) 3 (6.8)   

No 66 (94.3) 41 (93.2)   

AASV 

insufficiency 
  0.11 0.74 

Yes 1 (1.4) 1 (2.3)   

No 69 (98.6) 43 (97.7)   

SSV 

insufficiency 
  1.28 0.26 

Yes 2 (2.9) 0 (0)   

No 68 (97.1) 44 (100.0)   

AASV, anterior accessory saphenous vein; GSV, great saphenous veins; IPVs, incompetent 

perforating veins; LLG, left limbs group; NIVCL, nonthrombotic iliac vein compression lesion; RLG, 

right limbs group; RVVs, recurrent varicose veins; SSV, small saphenous vein. 

The median venous clinical severity scores significantly decreased from 7 (interquartile range, 

5–10) at admission to 3 (interquartile range, 2–4; p < 0.01) at 3 months after discharge (p <0.0001; 

Figure 1). At 3 months after reoperation, ulcers in all 20 limbs had completely healed. The mean 

duration of follow-up was 3.42 (0.67) years. No recurrence was observed during postoperative 

follow-up. The retreatments were performed successfully in all legs, with no cases of deep vein 

thrombosis or surgery-related deaths. 

 

Figure 1. Comparison of the venous clinical severity scores of patients with recurrent varicose veins at admission 

and 3 months after discharge. (****: p <0.0001). 
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4. Discussion 

Although surgery for VVs of the GSV has greatly progressed, postoperative recurrence remains 

a substantial challenge for vascular surgeons. The etiology of RVVs are multifactorial. In the present 

study, we identified some factors associated with RVVs in our clinical practice, including inadequate 

stripping of the GSV, NIVCL, deep venous valve insufficiency, AAGSV insufficiency, SSV 

insufficiency, and IPVs. We infer that these associated factors comprise 2 major sources of recurrence 

following VV surgery. Factors in the first group are attributable to inadequate or incomplete initial 

treatment, including inadequate stripping of the GSV and AAGSV insufficiency. Factors in the second 

group are attributable to chronic venous hypertension, including NIVCL and deep venous valve 

insufficiency, which could lead to recanalization and disease progression. 

Factors associated with RVVs include inadequate stripping of the GSV, neovascularization, 

perforator veins, Budd–Chiari syndrome, and NIVCLs. [5,15–18] In the present study, inadequate 

stripping of the GSV was a major factor associated with recurrence. GSV stripping and HL of the SFJ 

is an important procedure in VV surgery. Leaving long remnants of the GSV or its tributaries may 

lead to recurrence of VVs. [10,19–22] In the current study, 55 RVV limbs had previously undergone 

dissection or sclerotherapy for VVs in the leg without HL of the SFJ and stripping of GSV in the thigh. 

In our opinion, to reduce recurrence rates, surgeons should combine HL and stripping of the long 

GVS to the knee, and perform meticulous dissection of the SFJ with division of all the branches. [10] 

Another possible error that may occur during the initial surgery is incomplete ligation of all branches 

at the SFJ. [10] AAGSV insufficiency can also induce RVVs. [9] In our study, 2 limbs with RVVs were 

affected by AAGSV reflux. Several studies have also reported that SSV insufficiency was a cause of 

VV recurrence. [12,23,24] If surgeons miss the reflux in the initial surgery and do not treat it at the 

saphenopopliteal junction or in the vein of the popliteal fossa, the persistent reflux of the SSV may 

induce RVVs. In the present study, 2 RVV limbs were affected by SSV reflux. Preoperative DUS 

scanning can help surgeons to effectively identify and treat SSV insufficiency to decrease the 

incidence of recurrence. [24] Lam et al. reported that the recurrence rate of VVs after ultrasound-

guided foam sclerotherapy alone was high. [25] In our study, 9 limbs with RVVs were previously 

treated with foam sclerotherapy alone. This result indicated that foam sclerotherapy alone was 

undependable for VV surgery. 

Among patients with RVVs in the present study, the proportion of female patients was higher 

than that of male patients, and the proportion of left lower limbs was higher than that of right lower 

limbs. We performed a statistical analysis of the 2 lateral lower limbs to identify significant causative 

factors of RVVs in the left lower limbs: The results showed that significantly more cases of RVVs in 

the left lower limb were due to NIVCL. This may be attributed to the fact that NIVCL was reported 

to be more common in the left lower limb. [14] Zeng et al. also identified NIVCL as a contributing 

factor for RVVs. [5] In the present study, NIVCLs were present in 31 limbs with recurrence. This 

finding may be because NIVCL leads to chronic venous hypertension in the lower limbs, leading to 

recanalization and disease progression. To exclude NIVCL before performing surgery for VVs and 

decrease the incidence of recurrence, we recommend performing preoperative CTV or MRV 

examinations for patients with a CEAP clinical class of 3 or more. If severe stenosis of the iliac vein is 

detected on CTV or MRV, performing DSA is recommended for such patients (Figure 2A-B). If 

NIVCL is diagnosed via iliofemoral venography, iliac vein stenosis must be treated before VV surgery 

to prevent recurrence. In the present study, 31 RVV limbs with severe iliac vein stenosis were 

identified via DSA. Three months after balloon dilation of the iliac vein and stent placement, VV 

dissection and foam sclerotherapy were performed. All patients recovered well after reoperation, 

with no recurrence observed during follow-up. 
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Figure 2. Stenosis of the left common iliac vein and collateral circulation of the pelvis on magnetic resonance 

venography image and transfemoral venography image in a 56-year-old woman with recurrent varicose veins. 

A. Stenosis of the left common iliac vein (green arrow) and collateral circulation of the pelvis were shown in the 

magnetic resonance venography image. B. Stenosis of the left common iliac vein (blue arrow) and collateral 

circulation of the pelvis were shown during transfemoral venography. 

DUS is a commonly used, noninvasive diagnostic tool for assessing RVVs. [12] With DUS, we 

can identify the residual main trunk of the GSV, SSV, AAGSV, and IPV. An IPV untreated during the 

previous surgery may induce dilatation and incompetence of the superficial venous system. [10] In 

the current study, IPVs were identified in the thighs of 7 RVV limbs using DUS and MRV (Figure 3A-

C). We performed ultrasound-guided division and ligation with a small incision to treat these IPVs 

(Figure 3D). 

 

Figure 3. Examination images of the same woman with recurrent varicose veins showing an incompetent 

perforating vein in the area of the right femoral vein. A. An incompetent perforating vein in the area of the right 

femoral vein (yellow arrow) was identified in the magnetic resonance venography image. B. The 2-dimensional 

ultrasound image showed the incompetent perforating vein (blue arrow) in the area of the femoral vein. C. The 

color Doppler flow image showed the incompetent perforating vein (purple arrow) in the area of the femoral 
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vein. D. The intraoperative photo in this patient showed an incompetent perforating vein (green arrow) in the 

area of the femoral vein. 

Deep venous valve insufficiency is another cause of RVVs because it exacerbates venous 

hypertension in the lower extremities and promotes VV recurrence. [15] In the present study, this 

type of insufficiency was identified in 47 RVV limbs via DUS. We had not performed operation for 

deep venous valve insufficiency such as repair of the first valves of the femoral vein surgeries and, 

instead, we advised patients with this condition to employ long-term wear of gradient compression 

socks to improve venous function. If secondary deep venous valvular reflux was caused by NIVCL, 

we recommended performing iliac vein balloon dilation or stent placement for patients manifesting 

with a CEAP clinical class of more than 3. The venous clinical severity scores of patients followed up 

for 3 months after discharge were significantly lower than those at admission, indicating a significant 

improvement in treatment outcomes. 

This study had some limitations due to its retrospective nature. First, this study used a small 

population at a single institution. Second, the follow-up duration of the study was short. Third, we 

did not use intravascular ultrasonography to assess iliofemoral vein lesions because it is relatively 

expensive to perform. In the future, we will conduct a randomized trial to compare the rate of 

recurrence according to different treatments to determine the optimal therapy for VVs. 

5. Conclusions 

RVVs are caused by multiple factors, including inadequate techniques used in the initial surgery, 

NIVCL, deep venous valve insufficiency, and IPVs. We suggest using DUS to evaluate the 

hemodynamics of a patient’s VVs before surgery. Long residual GSVs should be avoided, and the 

ligation of the SFJ and inguinal tributaries should be carefully performed. MRV or CTV should be 

performed for patients with NIVCL; DSA should be performed when compression of the iliac vein is 

severe. If severe iliac vein compression is identified, and the patient has a CEAP clinical class of more 

than 3, we recommend treating the NIVCL before performing the VV surgery to reduce venous reflux 

and venous hypertension. Conducting diagnostic imaging before retreatment is essential for patients 

with RVVs to identify the causative factors of recurrence and improve clinical outcomes. 
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Abbreviations 

The following abbreviations are used in this manuscript: 
AASV    

GSV      

IPVs      

LLG      

NIVCL    

RLG      

RVVs     

SSV      

HL       

RFA      

CEAP          

RVVs     

DSA      

CTV      

MRV     

DUS      

anterior accessory saphenous vein 

great saphenous veins 

incompetent perforating veins 

left limbs group 

nonthrombotic iliac vein compression lesion 

right limbs group 

recurrent varicose veins 

small saphenous vein 

high ligation of the great saphenous vein 

radiofrequency ablation of the great saphenous vein 

clinical, etiological, anatomical, and pathophysiological classification system             

recurrent varicose veins 

digital subtraction angiography  

computed tomography venography 

magnetic resonance venography  

duplex ultrasound 
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