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Abstract

Background—While Chronic Venous Insufficiency (CVI) and Varicose Veins (VVs) are a 

universally recognized problem, they are frequently under-appreciated as major contributors to 

long-term morbidity in the elderly despite the increasing prevalence with age. Prior studies have 

demonstrated that CVI and VV treatments in patients ≥ 65 yield an overall benefit, however, there 

has been little data if octogenarians are undergoing these procedures and with what success. As 

such, our objectives were to (1) investigate the procedures selected, (2) examine clinical outcomes 

following VV procedures in elderly patients ≥ 80 years old and (3) explore complication rates 

(both systemic and leg specific) following VV procedures in patients ≥ 80 years old.

Methods—We performed a retrospective review using the Vascular Quality Initiative Varicose 

Vein Registry (VQI VVR) of all VV procedures performed for ≥ C2 disease from January 2015 – 

February 2017. We divided all procedures into three age groups: patients < 65, patients ≥ 65 – 79, 

and patients ≥ 80 years of age. Statistical testing included Chi squared test for categorical variables 

and student t test for continuous variables. Two comparisons were performed. First comparing 

patients < 65 to ≥ 65 – 79 and second, comparing patients ≥ 65 – 79 to ≥ 80.

Results—There were a total of 12,262 procedures performed with 8,608 procedures in the < 65 

group, 3,226 in the 65-79 group, and 428 procedures in patients ≥ 80 years old. A total of 22,050 

veins were treated during the 12,262 procedures. Almost half of procedures (46.51%, N=5,703) 

had only one vein treated during a single procedure. Between age groups, the percentage of one 

vein treated increased as patient age increased, ranging from 45.39% (N=3,875) for patients < 65, 

48.55% (N=1,555) for patients between 65-79, to 64.08% (N=273) for patients ≥ 80. Patients in 

the ≥ 80 group had an overall lower average BMI, were more likely to be on anticoagulation and 

undergo truncal procedures alone compared to the other groups. The ≥ 80 group had a significant 
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improvement in both venous clinical severity scores (VCSS) (4.37 ± 4.16, p < .001) and patient 

reported outcomes (PROs) (8.79 ± 7.27, p < .001) from pre to post procedure. Overall 

complications were low in all age groups. The octogenarians had no higher risk of systemic 

complications.

Conclusions—Vascular specialists are performing VV procedures in octogenarians and are 

more likely to perform truncal only therapy. Additionally, octogenarians have statistically 

significant improvement of VCSS and PROs with a low risk of complications despite more 

advanced venous disease at presentation.
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Introduction

Varicose veins are a common problem that can have profound effects on patient quality of 

life.1 Known risk factors include advancing age, obesity and female gender.2–5 Many 

propose conservative management with compression hose; however strong evidence that this 

alone is sufficient is lacking. Furthermore, patients have a high rate of intolerance with this 

therapy.6 Varicose vein procedures have the ability to decrease the severity of venous disease 

and decrease patient morbidity while remaining cost-effective.7–9

The Vascular Quality Initiative (VQI) Varicose Vein Registry (VVR) is a quality 

collaborative that began in January 2015 to capture varicose vein procedures performed 

across the United States. The VQI VVR has been shown to be useful in monitoring changes 

after varicose vein treatment. Data from the VQI VVR has established that modern day 

varicose vein surgery yields substantial improvements in venous clinical severity scores 

(VCSS) and patient reported outcomes (PROs).10 These improvements remain, even in the 

Medicare population.11 Although these studies have demonstrated a benefit with overall low 

complication rates, patients’ ≥ 80 or octogenarians have yet to be examined despite 

advanced age being a known risk factor for varicose veins. In addition, current clinical 

practice guidelines, as outlined by the American Venous Forum, do not specify treatment for 

patients who present with chronic venous insufficiency and varicose veins at advanced ages.
7

Using the VQI VVR data, we sought to (1) investigate the procedures selected, (2) examine 

clinical outcomes including the C class of the clinical etiology anatomic physiologic 

(CEAP) classification, VCSS, and PROs as well as (3) explore complication rates (both 

systemic and leg specific) following VV procedures in elderly patients ≥ 80 years old.
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Methods

Data source and data capture

All varicose vein procedures in the VQI VVR were examined. Details on this registry have 

been previously explained.10,11 In short, the VQI VVR is a quality collaborative that falls 

under the Society for Vascular Surgery Patient Safety Organization (SVS PSO) which was 

approved in February 2011 by the Agency for Healthcare Research & Quality (AHRQ) to 

improve patient safety and quality of care while protecting data sharing between 

participating partners. This dataset prospectively captures all varicose vein procedures 

performed at participating centers (currently 27) for ≥ C2 or greater disease. Access to the 

VQI VVR is granted through a regional and national application process that includes 

concomitant institutional review board (IRB) approval (HUM00114502). All patient 

information in the dataset is de-identified and use of this information does not require 

informed consent.

Procedure selection

For our study, procedures from 2014 were excluded as these were entered into the registry 

retrospectively and procedures after February 2017 were also excluded to ensure patients 

had adequate time for follow up. Following these exclusions, all procedures were divided 

into three age groups: procedures performed in patients < 65 years of age, ≥ 65 to 79 and ≥ 

80 years of age. Of note, all patients between 79 and 80 years of age were considered 79 and 

included in the middle age group for analysis. To determine the types of procedures selected, 

all procedures were divided into either treatment of axial reflux or truncal procedures, 

treatment of varicose veins or cluster procedures, or perforator procedures. We also 

examined various combinations of these procedures.

Clinical Outcomes

Clinical outcomes included the C class of the CEAP classification, specifically looking at 

CEAP class improvement, which we defined as moving from a higher C class to a lower C 

class, VCSS and PROs score improvement and systemic and leg specific complication rates. 

Trained clinical data abstractors at each center prospectively record outcomes in the VQI 

VVR both pre procedurally and after the procedure during the two follow up time points, 

early (0-3 months) and late (>3 months). The C class of the CEAP classification were 

recorded pre and postoperatively. Of note, when patients are C5, they cannot be designated 

below a C5. VCSS and PRO scores were also collected both pre and postoperatively. VCSS 

includes 10 different components scored from 0-3 for a total component score ranging from 

0-30: presence of varicose veins, edema, pigmentation, inflammation, induration, active 

ulcers, ulcer duration, ulcer size, compression therapy and pain. PRO includes 7 different 

subjective components scored from 0-5 for a total component score 0-35: heaviness, 

achiness, throbbing, swelling, itching, appearance and impact on work. For both VCSS and 

PROs, the component scores were compared pre to post procedure. Systemic complications 

recorded in the VQI VVR include mild and severe allergic reactions, migraine, visual 

disturbance, cough/chest tightness, systemic infection, pulmonary embolism (PE), transient 

ischemic attach (TIA), stroke, and death. Systemic complications were recorded at the time 

of the procedure, while the leg specific complications were recorded during the follow up 
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appointment and included bleeding, blistering, deep venous thrombosis (DVT), hematoma, 

paresthesia, pigmentation, superficial phlebitis, treatment induced ulcer, wound infection 

and endovenous heat induced thrombus (EHIT). All clinical outcomes were first compared 

between the < 65 year old group and the 65-79 age group. Next the patients 65-79 years of 

age were compared to octogenarian patients. We did not compare the octogenarian group to 

the patients < 65, as we previously established in an earlier analysis that the Medicare 

population benefit from these procedures.11

Statistical analysis

To evaluate baseline demographics and patient characteristics, univariate analysis was 

completed for all patients that underwent a single procedure to account for duplicates, as this 

is a dataset of procedures. For the statistical analysis, X2 was used for comparison of 

categorical variables and student t-test was used for continuous variables as they were 

normally distributed. A p value of < .05 was considered statistically significant. The analysis 

was completed using Stata 14.0 software (StataCorp LP, College Station, TX).

Results

Patient characteristics and clinical presentation

A total of 13,679 varicose vein procedures were in the VQI VVR dataset on initial analysis, 

however we excluded 107 procedures from 2014 since these were entered retrospectively 

and 1,310 procedures after February 2017 to ensure adequate time for follow up. After 

exclusions, 12,262 procedures remained. There was a total of 8,608 procedures performed in 

4,043 patients <65 years of age (average age 48.30 ± 10.62), 3,226 procedures in 1,334 

patients between ages 65-79 (average age 70.43 ± 4.08) and 428 procedures performed in 

161 octogenarians (average age 83.29 ± 2.87) [Figure 1].

Table I summarizes patient baseline demographics and patient history between the three age 

groups. The 65-79 year old group had a higher percentage of white patients (79% vs. 72%, p 

= .001), patients with a history of previous varicose vein treatment (31% vs. 28%, p =.047), 

deep vein thrombosis (8% vs. 5%, p < .001) and on anticoagulation therapy (14% vs. 5%, p 

< .001) when compared to the patients < 65. The octogenarian group had similar 

characteristics when compared to the 65-79 group with the exception of having a lower 

average BMI (22.25 ± 4.91 vs. 29.11 ± 6.21, p < .001) and the highest percentage of patients 

on anticoagulation (20% vs. 14%, p = .029).

Anatomic and Procedure Breakdown

When examining procedure breakdown, the most common procedures for all age groups was 

isolated truncal procedures, followed by combined truncal and cluster treatment. 

Interestingly, when we examined the number of veins per procedure treated between age 

groups, the percentage of procedures treating only one vein increased as patient age 

increased, ranging from 45% (N=3,875) of procedures for patients < 65, 48% (N=1,555) of 

procedures for patients between 65-79, to 64% (N=273) of procedures for patients ≥ 80 

(Figure 1).
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Outcomes

Figure 2 depicts the numbers of procedures performed for each pre procedure CEAP class 

stratified by age group. C3 was the most common presentation for both patients < 65 

(N=3,350, 39%) and patients 65-79 (N=1,060, 33%), whereas the octogenarian patients were 

more likely to present with C4a (N=113, 26%). In octogenarians, the majority of procedures 

were initiated for C4a (N=113, 26.40) or C6 with an active ulcer (N=87, 20%). There were 

only 15 procedures (3.50%) performed on octogenarians with C5 disease. All three age 

groups had a significant improvement in CEAP from pre to post procedure (Figure 3A-C). 

For patients < 65 years old, the number of patients in C0 and C1 class increased after 

treatment (C0 from 49 to 709) and C1 (47 to 1375), while those in C2 (1761 to 1149), C3 

(1988 to 1014), C4a (811 to 548), C4b (176 to 129) and C6 (226 to 117) all decreased. For 

patients 65-79 years of age, we saw similar trends with C0-1 class increasing following 

treatment (C0 from 26 to 219; C1 from 5 to 446) and C2, C3, C4a, C4b and C6 decreasing 

following treatment C2 (566 to 506), (C3 from 693 to 422), C4a (542 to 343), C4b (124 to 

88), C6 (107 to 52). Finally, in the octogenarian group we found the same findings with 

C0-2 class increasing following treatment (C0 from 2 to 17), C1 (4 to 40), C2 (39 to 54) and 

C3, C4a, C4b and C6 decreasing following treatment (C3 from 81 to 45), C4a (70 to 62), 

C4b (18 to 12), C6 (53 to 27). With regards to octogenarians with active ulceration or C6 

disease, 55% of procedures (N= 29) with post procedure follow-up resulted in a healed ulcer.

VCSS and PRO component scores improved for all age groups pre to post procedure (Table 

II). For VCSS, patients < 65 had a pre procedure mean of 7.98 ±3.56 (95% CI 7.88-8.08), a 

post procedure mean of 3.84 ± 3.71 (95% CI 3.74-3.95) with an overall difference of 4.14 

± 3.47 (95% CI 4.04-4.23, p < .001). The patients 65-79 had a pre procedure mean of 8.42 

± 3.86 (95% CI 8.25-8.58), a post procedure mean of 4.35 ± 3.98 (95% CI 4.18-4.52) with 

an overall difference of 4.07 ± 3.76 (95% CI 3.91-4.23, p < .001). The octogenarian group 

had a pre procedure mean of 10.23 ± 5.03 (95% CI 9.63-10.83), a post procedure mean 5.86 

± 4.95 (CI 5.27-6.45) with an overall difference of 4.37 ± 4.16 (95% CI 3.87-4.86, p < .001). 

For PRO, patients < 65 had a pre procedure mean of 15.18 ± 6.71 (95% CI 14.98-15.38), a 

post procedure mean of 4.62 ± 5.58 (95% CI 4.46-4.79) with an overall difference of 10.56 

±7.42 (95% CI 10.34-10.78, p < .001). The patients 65-79 had a pre procedure mean of 

14.09 ± 6.60 (95% CI 13.80-14.39), a post procedure mean of 4.46 ± 5.45 (95% CI 

4.22-4.71) with an overall difference of 9.63 ± 7.00 (95% CI 9.32-9.94, p < .001). The 

octogenarian group had a pre procedure mean of 14.44 ± 7.45 (95% CI 13.50-15.37), a post 

procedure mean 5.65 ± 6.51 (95% CI 4.83-6.46) with an overall difference of 8.79 ± 7.27 

(CI 7.88-9.70, p <. 001)[Table II].

When comparing mean improvement of VCSS between patients < 65 vs. 65-79 (4.14 vs. 

4.07, p = .446) and between the two older age groups (4.07 vs. 4.37, p = .217) there was no 

difference. However there was a statistically significant difference between the mean PRO 

improvement between patients < 65 vs. 65-79 (10.56 vs. 9.63, p < .001). When comparing 

the overall mean PRO improvement between patients 65-79 vs. the octogenarian group there 

was no difference (9.63 vs. 8.79, p = .078).
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Complications

The overall leg complication rate was 6.65% (N=419), ranging from 5.71% (N=12) in the 

octogenarian group to 6.73% (N=296) in the < 65 year old group. The overall rate of 

systemic complications was 0.44% (N=54), ranging from 0.43-0.70%. Of note, the 

octogenarian group had similar rates in both of these categories compared to the other 

patient cohorts (Table I). Overall follow up in our cohort was 75%.

Discussion

Within the VQI VVR, octogenarians undergoing varicose vein procedures predominantly 

have isolated venous procedures and typically have a truncal alone procedure. We also 

discovered that octogenarians undergoing varicose vein procedures are more likely to have 

advanced disease, with 56% of procedures performed for ≥ C4a disease. Despite advanced 

age and more severe venous disease, octogenarians had a statistically significant 

improvement in VCSS and PROs with an overall low complication rate that was similar to 

other age groups.

There is a paucity of data regarding treatment of varicose veins in the elderly. Importantly, 

our study demonstrates that varicose vein disease in octogenarians is often first treated by 

vascular specialists at more advanced disease stages than their younger counterparts. This 

suggests that specialists may be more selective in intervening on elderly patients, pursuing 

conservative treatment more frequently for elderly patients than younger patients. This may 

also reflect a general reluctance to refer octogenarians to specialists until they are 

experiencing venous wounds. The VQI VVR is a procedural database and does not capture 

the full denominator of patients referred to vascular specialists, thus it is impossible to know 

how many octogenarian patients were seen and not offered an intervention either for 

prohibitive comorbidity burden or because proceduralists were not willing to intervene for 

less severe disease.

Importantly, despite more severe disease, it appears that octogenarians do benefit from the 

procedures offered. A recent study by Pappas et al also found a higher incidence of skin 

changes and ulceration with good treatment improvement.12 The patients who undergo 

surgery do benefit, with 55% of ulcers healed following treatment in our cohort. This 

healing rate is similar to healing rates seen by others13,14, such as Marston et al after 10 

weeks of compression and wound therapy. In this study, the average cost for 10 weeks of 

outpatient therapy was $2198 ± $445.15 The 10-week outpatient compression therapy 

included at least weekly dressing changes with a return visit to clinic every 1-3 weeks 

depending on need for home nursing visits. Given this result, the argument can be made that 

ulcer healing can be achieved with just compression, however when examining a study by 

Lin et al, the cost of office based interventional procedures was less expensive than 

compression seen in the previous study. In this retrospective analysis of the professional and 

technical portions for the charges and costs of RFA and/or EVLT at a tertiary care hospital in 

Detroit, MI ranged between $1074 and $1534 in the years 2010 and 2011.16 This suggests 

that performing these procedures are helping ulcer healing with less cost to the system.
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Our study revealed overall improvement in VCSS and PROs from pre to post procedure 

measurements in octogenarians. This suggests not only objective improvement in venous 

disease, but also in patient reported symptoms of heaviness, achiness, swelling, throbbing, 

itching and appearance. This is important given the overall emphasis on quality of life and 

patient reported outcomes in modern medicine as quality of life becomes as important of an 

outcome as the traditional measures of surgical outcomes, recurrence rates and 

complications. In addition to venous disease quality of life measures in vascular 

surgery17–19, there have been quite a few specialties that have specifically looked at QOL.
20–22 McGirt et al compared effectiveness, morbidity and quality of life following lumbar 

surgery in the elderly (70 years of age and older) compared to patients younger than 70 years 

of age. They found that the elderly had significant and equivalent improvements at 1 year in 

pain, disability and quality of life in both groups. These authors also found surgical 

complications to be similar among both the young and older patient cohort.23

Overall complication rates in our study were similarly low for all age groups. The 

octogenarians did not have a higher complication rate, despite having more advanced venous 

disease. In the same study by McGirt et al examining lumbar surgery in the elderly patients 

(≥ 70 years of age) compared to younger patients (< 70 years of age), both patient cohorts 

also had similar complication rates.23 This study highlights a disease process that is 

increased in the elderly with potential for surgical intervention to have substantial 

improvements of patient quality of life and suggest that vascular specialists currently 

treating octogenarians can be encouraged to continue their current practices. They may even 

consider intervening earlier when necessary given the low risk of morbidity and mortality in 

this population. Those specialists that are hesitant can be reassured that with good patient 

selection, procedures can be performed which provides benefit to the patient without high 

complications.

Limitations

Our study has a few important limitations. First, this a retrospective review of the 

prospectively collected VQI VVR. Secondly, the follow up in our study was only 75%, 

however this is much improved compared to our previous investigations conducted with the 

VQI VVR (45% and 62.2%).10,11 Third, selection bias cannot be excluded or fully adjusted 

for given the database is a procedural dataset which collects pre and post procedural data 

only patients undergoing varicose vein procedures. This fails to capture all the patients that 

may have been seen in clinic and been denied treatment for various reasons. Finally, some of 

the outcomes included in the PROs are subjective and thus have the potential for response 

bias.

Conclusion

Vascular specialists are performing VV procedures in octogenarians and are more likely to 

perform truncal only treatment. Importantly, this patient population presents for treatment 

with more severe disease, with 20% of this cohort has active ulceration at presentation with 

approximately 55% healing after therapy. Additionally, octogenarians have statistically 

significant improvement of VCSS and PROs with a low risk of complications. Taken 
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together, these findings suggest that VV procedures are safe and effective in the 

appropriately selected elderly patient.
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Take Home Message

Complications of 12,262 varicose vein procedures were low in all age groups, including 

octogenarians, despite having more advanced venous disease at presentation. 

Octogenarians had significant improvements in venous clinical severity scores and patient 

reported outcomes.

Recommendation

With good patient selection we recommend performance of indicated procedures for 

varicose veins in octogenarians.
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Figure 1. 

Flow diagram of procedure breakdown in each age group.
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Figure 2. 

Number of procedures performed for each pre procedure CEAP class within each age group.

Sutzko et al. Page 12

J Vasc Surg Venous Lymphat Disord. Author manuscript; available in PMC 2019 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 3. 

A–C. Number of procedures performed for each pre procedure and post procedure CEAP 

class within each age group for all procedures with complete data. Post procedure CEAP 

was either from the 0-3 month or > 3 month follow up visit, whichever is more recent.
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