Safety and efficacy of venous ablation in octogenarians
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ABSTRACT

Objective: Venous ablation (VA) is the recommended treatment of superficial venous insufficiency affecting the lower
extremities. The safety and efficacy of the procedure in octogenarians have not been well studied. We postulate that VA
in octogenarians is as safe and effective as in younger age groups.

Methods: A retrospective single-center review of consecutive patients undergoing VA using radiofrequency in an
outpatient office was performed. Patients, imaging, and procedural characteristics were reviewed from the medical
records. A telephone survey inquiring about intensity of symptoms on a numeric rating scale of O to 10 before and after
treatment was conducted. Patients were divided into three groups based on age: <65 years, 65 to 79 years, and =80 years.
Clinical success was defined by patients’ reporting improvement or resolution of symptoms and was reported per leg.
Technical success was defined by vein closure on duplex ultrasound and was reported per vein. Patients and outcomes
were compared between the three groups using ¥* or analysis of variance test in SAS software (SAS Institute, Cary, NC).

Results: There were 362 patients who underwent 627 VAs in 512 legs. Octogenarians constituted 9.4% of the patient
population and were more likely to have cardiovascular comorbidities. Octogenarians were significantly more likely to
have advanced venous disease as determined by the Clinical, Etiology, Anatomy, and Pathophysiology classification
compared with younger patients (P = .005). On ultrasound, younger patients had significantly larger vein diameters
(P = .04) and longer reflux times (P < .001). There was no significant difference in the types of veins (P = .08) or the mean
number of veins (P = .37) treated in the three groups; however, there was a trend toward younger patients’ requiring more
adjunctive procedures (P = .1). The clinical success (P = .86), technical success (P = .19), and complications (P = .36) were
not different between octogenarians and younger patients. The survey results demonstrated similar findings with no
difference in pain improvement (P = .27) or recurrence (P = .36).

Conclusions: Octogenarians treated with VA present at a more advanced clinical stage compared with younger patients
but have less severe ultrasound findings. VA is safe and effective in all age groups. Age should not be used to deny
patients VA. (J Vasc Surg: Venous and Lym Dis 2019;7:685-92.)
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In the United States, an estimated 30% of the adult
population have varicose veins.” Although common,
they are often overlooked by physicians as being solely
a cosmetic concern. However, varicose veins can be
frequently associated with significant functional limita-
tions and decreased quality of life."*®> Thermal venous
ablation (VA), using laser or radiofrequency ablation
(RFA), is the currently recommended treatment of symp-
tomatic saphenous vein incompetence, the most
common cause of varicose veins.® In the last decade,

From the Department of Surgery® and the Division of Vascular Surgery, Depart-
ment of Surgery,” Yale University School of Medicine, New Haven; and Divi-
sion of Vascular Surgery, Department of Surgery, The Ohio State University
Wexner Medical Center, Columbus.

Author conflict of interest: none.

Correspondence: Cassius lyad Ochoa Chaar, MD, MS, Division of Vascular Sur-
gery, Department of Surgery, Yale University School of Medicine, 333 Cedar
St, Boardman 204, New Haven, CT 06520-8039 (e-mail: cassius.chaar@yale.
edu).

The editors and reviewers of this article have no relevant financial relationships to
disclose per the Journal policy that requires reviewers to decline review of any
manuscript for which they may have a conflict of interest.

2213-333X

Copyright © 2019 by the Society for Vascular Surgery. Published by Elsevier Inc.

https://doi.org/10.1016/j jvsv.2019.05.006

treatment of varicose veins has increased because of
increasing awareness and expansion of VA as a
well-tolerated, office-based, and low-risk procedure.”®
This expansion penetrated a growing elderly population
suffering from varicose veins that might not have been
eligible for traditional stripping surgery despite paucity
of literature to support it in that age group.

The introduction of the Vascular Quality Initiative
Varicose Vein Registry (VQI VVR) in 2015 represents a
major effort to benchmark the treatment of varicose
veins in the United States and to determine its safety
and efficacy across all age groups.®'® The increasing
cost of varicose vein treatment and the appropriateness
of care remain a focus of regulatory bodies exemplified
by the 2016 meeting between the Society for Vascular
Surgery (SVS), the American Venous Forum (AVF), and
the Medicare Evidence Development and Coverage
Advisory Committee (MEDCAC).®" There still, however,
remains a paucity of data describing age-related benefit
to VA despite overwhelming evidence suggesting that
the prevalence of varicose veins increases with age. The
objective of this study was to compare the patient char-
acteristics and outcomes of VA in octogenarians with
younger age groups.
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METHODS

Study population. A retrospective review of all patients
treated from March 2012 to June 2016 with VA at Yale
New Haven Hospital was performed. The electronic med-
ical records were reviewed for patients’ demographics,
comorbidities, and related symptoms. The ultrasound
findings including reflux times and diameter of vein at
the junction as well as the maximal reflux time and size
of the vein regardless of proximity to the junction were
also recorded. The clinical severity score of venous insuffi-
ciency was determined by the Clinical, Etiology, Anatomy,
and Pathophysiology (CEAP) classification for chronic
venous insufficiency as defined by the AVF."?

Patients with symptomatic saphenous or tributary veins
were initially treated with conservative management in
the form of leg elevation and class Il (20-30 mm Hg)
elastic compression stockings for a minimum of 3
consecutive months. They were then considered for VA
on an individual case basis. All VAs were performed using
ClosureFast radiofrequency catheter (Medtronic, Dublin,
Ireland) in an outpatient clinic setting with the use of
tumescent anesthesia. RFA was performed on great
saphenous vein, small saphenous vein, anterior accessory
saphenous vein, and perforator veins. All procedural
ultrasound images were reviewed. The treatment groups
were divided on the basis of age into three
groups: <65 years, 65 to 79 years, and =80 years. All
patients underwent follow-up ultrasound within 1 to
2 weeks after ablation based on each individual pro-
vider's practice and were evaluated for symptomatic re-
lief. The number of veins treated per patient was also
considered to determine the mean number of veins
treated per age group. Adjunctive procedures for each
patient were also recorded. Adjunctive procedures
included phlebectomies only. Phlebectomies were
generally performed in patients with persistent symp-
toms at time of follow-up, typically 1 to 3 months after
the initial ablation procedure.

Long-term follow-up was collected by telephone survey
at the end of the study inquiring about intensity of symp-
toms on a numeric rating scale (NRS) of O to 10 before
treatment, 1 month after treatment, and at the time of
survey. The survey also included questions relating to
compliance with compression stockings, use of pain
medication, and functional limitations including daily
life activities, walking, and hobbies or other interests.
Institutional Review Board approval was obtained from
the Human Investigations Committee at Yale University,
and informed consent from each patient was taken
before conducting the telephone survey.

Outcomes. Clinical success was defined as improve-
ment or resolution of symptoms as reported by patients
on follow-up per leg based on electronic medical record
documentation and chart review within a month of the
procedure. Technical success was defined by vein closure
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ARTICLE HIGHLIGHTS

- Type of Research: Single-center retrospective cohort
study

Key Findings: Despite that the clinical presentation
was more advanced among octogenarians, the clin-
ical and technical efficacy was equivalent among
all age groups in a study of 627 venous ablations per-
formed from 2012 to 2016.

Take Home Message: Venous ablation is a safe and
effective procedure in patients of all age groups.
Age should not be used as a factor to deny this
treatment.

on postprocedure duplex ultrasound scan. Complica-
tions included persistent pain and inflammation (phle-
bitis), hematoma, nerve injury/numbness, and infection.
Endothermal heat-induced thrombosis (EHIT) was also
recorded as a complication. In this study, EHIT as a
complication refers only to EHIT classes 2 to 4. EHIT class
1 was not considered a complication because it does not
require treatment. EHIT 1 was defined as thrombus up to
the junction; EHIT 2, <50% thrombus extension into the
deep vein; EHIT 3, >50% extension into the deep vein;
and EHIT 4, complete deep venous thrombosis.® EHIT
classes 2, 3, and 4 were managed with serial ultrasound
or anticoagulation at the surgeon’s discretion.” NRS
scores before treatment, 1 month after treatment, and at
time of survey were compared between the groups for
pain and swelling. The percentage of patients with
improvement in symptoms after treatment was calcu-
lated on the basis of a decrease in NRS score per leg at
1 month after the procedure. Recurrence was defined as
worsening of symptoms and an increase in NRS score
per leg based on the follow-up survey compared with
1 month after the procedure.

Statistical analysis. Univariable analysis was performed
using x* test for categorical variables and t-test for
continuous variables. All analysis was performed using
SAS software version 9.4 (SAS Institute, Cary, NC). P < .05
was considered statistically significant.

RESULTS

Population of patients. There were 362 patients who
underwent 627 VAs in 512 legs. Octogenarians consti-
tuted 9.4% of the patients and 8.9% of total veins treated.
There were only two (0.5%) nonagenarians in that group.
There was no significant difference in sex (P = .74), body
mass index (P = .16), or race (P = .17) between the three
groups. Octogenarians were noted to have significantly
higher comorbidities compared with the youngest age
group, including hypertension (<65 years, 29.8%;
65-79 years, 70%; =80 years, 64.7%; P < .001), diabetes
(<65 years, 14.5%; 65-79 years, 27%; =80 years, 31.2%;
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Table I. Patients’ characteristics

Female 64 (146) 66 (66) 70.6 (24) 74

Ethnicity

7.8 (18)

African American

10 (10) 8.8 (3)

White 65.4 (149) 73 (73) 76.5 (26)

Unknown 39 (9) 6 (6) 8.8 (3)

Hypertension 29.8 (68)%° 70 (70) 64.7 (22)! <.001°

Hyperlipidemia 141 (26)%° 439 (62) 55.8 (19)' <.001°

Peripheral artery disease 13 (3)° 5 (5) 121 (4) .003°

Deep venous thrombosis 7.5 (17) 13 (13) 1.7 (4) .25

Arthritis 17 (39)%3 38 (38)! 471 (16)" <.001°

20.2 (46)

Prior procedures before VA

21 (21) 17.6 (6) 91

P = .01), coronary artery disease (<65 years, 2.2%; 65-
79 years, 10%; =80 years, 20.6%; P < .001), hyperlipidemia
(<65 years, 14.19%; 65-79 years, 43.9%; =80 years, 55.8%; P <
.001), peripheral artery disease (<65 years, 1.3%; 65-
79 years, 5%; =80 years, 121%; P = .003), and arthritis
(<65 years, 13.9%; 65-79 years, 38%; =80 years, 47.1%;
P < .0071; Table ).

Presentation. CEAP clinical class at presentation was
significantly higher in octogenarians, with a larger pro-
portion of patients with C6 disease compared with the
other age groups (<65 years, 7%; 65-79 years, 12.1%;
=80 years, 20.6%; P = .005). Pain/aching (94%) and
swelling of legs (80%) constituted the most common
symptoms, with no significant difference between the
groups. Octogenarians were significantly more likely to
have ulcers compared with younger groups (<65 years,
7%; 65-79 years, 12%; =80 years, 20%:; P = .005). No differ-
ence was noted in relation to functional limitation to per-
forming daily life activities (P = .38), walking (P = .88), and
hobbies or interests (P = .68) between the three groups.
The use of pain medication before VA was not different
between the three age groups (P = .47; Table Il).

Vein characteristics. There was no difference in lateral-
ity (P = .63) or type of vein (P = 23) treated among the
three age groups. On ultrasound, octogenarians had
significantly smaller maximal vein diameters (<65 years,
591 = 219 mm; 65-79 years, 553 = 2.04 mm; =80 years,
511 £ 1.23 mm; P = .01) as well as smaller vein diameters
at the junction with the deep system (<65 years, 5.69 =
232 mm; 65-79 years, 539 * 222 mm; =80 years,
493 + 132 mm; P = .04). Younger patients had signifi-
cantly longer maximal reflux time (<65 years, 4.03 =
1.83 seconds; 65-79 years, 349 =+ 158 seconds;
=80 years, 3.13 *+ 1.82 seconds; P < .001) with a trend to-
ward higher reflux time at the junction that did not
reach statistical significance (<65 years, 274 =+
1.85 seconds; 65-79 years, 265 =+ 162 seconds;
=80 years, 2.2 *+ 1.3 seconds; P = .1). There was no differ-
ence in the presence of deep venous reflux between
the groups (P = .66), but ultrasound findings consistent
with old, chronic deep venous thrombosis were signifi-
cantly higher in the older population (<65 years, 0%;
66-79 years, 1.6%; =80 years, 3.6%; P < .001). The mean
number of veins treated per patient was 1.73 = 0.94,
with no significant difference between the three groups
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Table Il. Presentation of patients

Cl 0.4 (1) (0] (0] .005°

C3 483 (110) 38.8 (38) 441 (15)

C4b 4.3 (10) 3(3)

29 (1)

c6 7 (16)? 121 (12)"3 206 (7)?

Pain/aching 91.2 (208)? 84 (84) 941 (32) .09

Itching 6.6 (15) 2 (2) 29 (1) 18

Venous ulcer 7 (16)? 121 (12)'3 206 (7)? .005°

Cosmetic concerns 35 (8) 1(1) (0] 25

Interference with daily life activities 456 (118) 39.8 (47) 51.2 (21) 38

Interference with hobbies 15.8 (40) 19.5 (23) 171 (7) .68

(<65 years, 1.64 £ 0.93; 65-79 years, 1.78 = 0.94; =80 years,
1.65 *= 0.95; P = .37). There was a trend toward increased
adjunctive procedures (phlebectomies) performed after
the VA in the young age group that did not reach signif-
icance (<65 years, 10.4%; 65-79 years, 6.9%; =80 years,
21%; P = 1; Table ).

Outcomes. The overall clinical success rate was 92.6%
and technical success was 98.2%, with a complication
rate of 9.4%. No significant difference was noted
between octogenarians and younger patients with
respect to clinical success (P = .86), technical success
(P = .19), and complications (P = .36; Table IV).

The telephone survey was completed by 306 patients
(845% survey response rate). The mean long-term
follow-up period was 26.4 + 11.6 months. Based on the
survey responses, similar findings were demonstrated
with no difference in improvement in pain (P = .44) and
swelling (P = .27). There was also no difference in recur-
rence of pain (P = .06) or swelling (P = .09) at long-term
follow-up. Regarding the use of compression stockings,
most patients were compliant with use after the VA pro-
cedure (P = .15) but had poor compliance long term at
the time of conduction of the survey (P = .13), with no dif-
ference between age groups (Table V).

DISCUSSION

This study underscores the safety and efficacy of VA for
the treatment of varicose veins in octogenarians. There is
no significant difference in clinical and technical efficacy
of RFA with increasing age. Also, the overall clinical
(92.6%) and technical (98.2%) efficacy among the three
groups was noted to be consistent with current reported
outcomes. Previous series have reported clinical success
rate ranging from 85% to 94% and technical success
rate between 82% and 100% after RFA of incompetent
veins,41®

The association of age and varicose vein interventions
was also described in a recent study by Sutzko et al.”®
In this study with 4841 varicose vein procedures, the pa-
tients were classified into two groups based on
age, <65 years and =65 years. However, the outcomes
measured in the study relied on clinical improvement us-
ing Venous Clinical Severity Score (VCSS) and patient-
reported outcomes (PROs) score. A similar statistically
significant improvement in VCSS and PROs score was
observed in both patients <65 years old and patients
=65 years old undergoing procedures. When these
scores were further correlated between the age groups,
no significant difference was noted with VCSS (P = .42);
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Table Ill. Vein characteristics and procedural details

Bilateral 59.7 (233) 65.7 (119) 63.6 (35) 63

Type of vein involved

Small saphenous 20 (78) 171 (31) 14.8 (8)

Perforator veins 4.6 (18) 6.6 (12) 1.8 (1)

Maximum reflux time, seconds 4,03 + 1.83%° 349 + 158! 313 +1.82 <.0071°

Maximum vein diameter, mm 591 + 21923 553 *+ 2.04' 511 = 1.23' .01°

Signs of chronic deep venous thrombosis 023 16 (3) 36 (2) <.001°

Procedure details

56.5 (105) 485 (69) 55.8 (19)

S
[00]

1 vein treated

3 veins treated 6.4 (12) 9.8 (14) 5.8 (2)

5 veins treated 11 (2) 0 2.9 (1)

Adjunctive procedures (per patient)

10.4 (33)

6.9 (10) 21 (1) 1

however, decreased improvement in PROs was noted in
patients aged >65 years (P < .004). Similar findings were
noted in the recent VQI VVR study by Sutzko et al,'® with
significant overall improvement of VCSS and PROs score
across patients of age groups <65 years, 66 to 79 years,
and >80 years. These studies thus suggested that age

istry database studies, do reinforce the finding of these
registries. It also adds significant findings on clinical char-
acteristics and ultrasound characteristics between older
and younger patients. Although the VCSS was not re-
ported in our study, PROs were measured using NRS
and showed no significant difference in terms of
improvement or recurrence of pain on long-term
follow-up at time of the survey.

In our study, the mean number of veins treated per pa-
tient was noted to be identical among all three age
groups with an overall mean of 1.73 + 0.94 veins treated
per patient. Similarly, the mean number of veins did not

differ between age groups in the study by Sutzko et al'®;
however, their mean number of veins treated was 2.2/pa-
tient. In another recent study conducted by the VQI VVR
among 12,262 procedures,'® the results suggested that
an increase in number of single-vein procedures was
noted with increasing age (<65 years, 48%; 65-79 years,
48%; and >80 years, 64%).

Another key result of our study was that there was no
significant difference in complication rate between the
three age groups. This was also noted in the study by
Sutzko et al'® between the two age groups; however, in
their study, an increased rate of wound infection was
noted in patients of age group >65 years (0.95% vs
0.2%; P = .015). Our overall complication rate was
observed to be low (9.4%) among the three age groups
although slightly higher than the VQI VVR data (6.6%)."°

Interestingly, it was noted that the vein diameters were
smaller in the elderly group and the reflux duration was
shorter in the younger population. This is likely to be
related to decreased activity in the older patients and
loss of muscle mass with aging that possibly correlates
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Table IV. Clinical outcomes

Technical success (per vein treated) 97.9 (380) 96.1 (172) 100 (54) 19

EHIT 2 0.6 (2) 0.4 (1) (0]

EHIT 4 0] 0.4 (1) (o]

Infection (0] 0.5 (1) 0 73

Numbness 31(9) 0.9 (1) 0 14

Phlebitis 4.7 (17) 5.3 (6) 6.1 (3) .81

with decreased overall circulation to the lower extrem- Our study results also suggested a significantly
ities. However, our study was retrospective and did not increased CEAP clinical severity class in the octogenar-
capture functional status, degree of activity, and exercise ians (C6, 20.6%) compared with the younger patients.
in different patients. Therefore, we could not confirm our This could be explained by the increased clinical progres-
assumption. sion of disease and venous reflux with delayed

Table V. Long-term outcomes and survey results

NRS before procedure

Swelling before procedure 5.87 * 2.04 6.15 = 2.39 521 £ 237 .26

Pain after procedure 358 * 216 321 £ 149 344 £ 146 .51

NRS at time of survey

Swelling at time of survey 236 *+ 215 3.04 =222 258 +1.92 16

Swelling improvement 91.2 (217) 85.7 (90) 86.5 (32) 27

Swelling recurrence 15.6 (37) 24.7 (26) 13.5 (5) .09

Used stockings after procedure 97.6 (250) 100 (118) 100 (41) 15

Frequency of compression stockings use at time of survey

3-5 days/week 53.2 (81) 491 (27) 722 (13)
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presentation in this population. Similar results were
noted in a prospective study by Musil et al’° among 213
patients in whom older age was associated with
increased number of incompetent vein segments and
significantly higher CEAP class. In this study, a significant
correlation between body mass index and clinical
severity based on CEAP class was also noted. This corre-
lation was not supported in our study, however. The
most common presentation, however, was C3 in all three
age groups, consistent with current literature.®'®

Previous procedures before VA were noted in 19.6% of
our overall population. However, no significant differ-
ence was noted between the three age groups. Sutzko
et al'® also demonstrated similar findings with no cor-
relation between age groups and a previous varicose
vein treatment. In our study, we also did notice an
increased number of adjunctive procedures in the
younger patients after VA, but this was not statistically
significant.

In a recent report,” the SVS, AVF, and MEDCAC had a
meeting to review and to rate the evidence behind treat-
ment of reflux of the saphenous vein with VA in the
elderly. The SVS and AVF representatives reported a
higher level of confidence than the MEDCAC in support-
ing that VA can relieve venous symptoms in the Medi-
care population. Despite the increased comorbidities
associated with the octogenarians as demonstrated in
our results, the clinical success and technical success
were comparable to those in younger patients, with no
increase in complications. Therefore, the protocol for
treatment of chronic venous disease should be applied
regardless of age to improve functional status and qual-
ity of life of patients.

Our study has important limitations, however. First, it
is a retrospective analysis of nonrandomized data
relating to VA procedures obtained from chart review.
Second, the procedures were performed by different
providers at a single center, and hence we could not ac-
count for differences in techniques and follow-up pro-
tocols. Third, long-term follow-up data were collected
at time of telephone survey. Furthermore, response
bias due to overstating or understating of the level of
symptoms could not be accounted for as data relied
on patients’ memory. Another limitation of this study
is that the questionnaire used for survey was not a vali-
dated venous disease assessment tool with reliable and
reproducible results. The questionnaire was designed
on the basis of questions from previous studies address-
ing similar concerns. Validated venous disease assess-
ment tools or quality of life measurements were not
used as the study was retrospective, practices of each
provider varied, and only a telephone survey was used
for long-term follow-up. However, on analysis, an inter-
nal validation of the results was noted because of con-
sistency in patients’ recall and clinical records after the
procedure.

Aurshina et al 691

CONCLUSIONS

Octogenarians treated with VA present at a more
advanced clinical stage compared with younger patients
but have less severe ultrasound findings. VA is safe and
effective in all age groups. Age as a factor alone should
not be used to deny patients VA

AUTHOR CONTRIBUTIONS

Conception and design: AA, CC

Analysis and interpretation: AA, YZ, HZ, CC

Data collection: AA, JC, KO, BS, TS, CC

Writing the article: AA, YZ, HZ, JC, KO, BS, TS, CC

Critical revision of the article: AA, YZ, HZ, 3C, KO, BS, TS, CC
Final approval of the article: AA, YZ, HZ, JC, KO, BS, TS, CC
Statistical analysis: YZ, HZ

Obtained funding: Not applicable

Overall responsibility: CC

REFERENCES

1. Kaplan RM, Criqui MH, Denenberg JO, Bergan J, Fronek A.
Quality of life in patients with chronic venous disease: San
Diego population study. J Vasc Surg 2003;37:1047-53.

2. Mclafferty RB, Passman MA, Caprini JA, Rooke TW,
Markwell SA, Lohr IM, et al. Increasing awareness about
venous disease: the American Venous Forum expands the
National Venous Screening Program. J Vasc Surg 2008;48:
394-9.

3. Abelyan G, Abrahamyan L, Yenokyan G. A case-control study
of risk factors of chronic venous ulceration in patients with
varicose veins. Phlebology 2018;332:60-7.

4. Gloviczki P. The changing face of care for venous disease.
J Vasc Surg 2011;53(Suppl)1S.

5. Huang Y, Gloviczki P. Relationships between duplex findings
and quality of life in long-term follow-up of patients treated
for chronic venous disease. Phlebology 2016;31(Suppl):88-98.

6. Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie DL,
Gloviczki ML, et al. The care of patients with varicose veins
and associated chronic venous diseases: clinical practice
guidelines of the Society for Vascular Surgery and the
American Venous Forum. J Vasc Surg 2011;53(Suppl):2S-48S.

7. Millennium Research Group. US markets for varicose vein
treatment devices 2009. Available at: http://mrgnet/
Products-and-Services/Syndicated-Reportaspx?r=rpuslivrO9.
Accessed September 16, 2012.

8. Crawford IM, Gasparis A, Almeida J, Elais S, Wakefield T,
Lal BK, et al. United States endovenous ablation practice
trends: 4-year review of Medicare provider utilization and
payment database. J Vasc Surg Venous Lymphat Disord
2018;6:288.

9. Obi AT, Sutzko DC, Almeida JI, Kabnick L, Cronenwett JL,
Osborne NH, et al. First 10-month results of the Vascular
Quality Initiative Varicose Vein Registry. J Vasc Surg Venous
Lymphat Disord 2017;5:312-20.e2.

10. Sutzko DC, Obi AT, Kimball AS, Smith ME, Wakefield TW,
Osborne NH. Clinical outcomes after varicose vein proced-
ures in octogenarians within the Vascular Quality Initiative
Varicose Vein Registry. J Vasc Surg Venous Lymphat Disord
2018;6:464-70.

1. Gloviczki P, Dalsing MC, Henke P, Lal BK, O'Donnell TF Jr,
Shortell CK, et al. Report of the Society for Vascular Surgery
and the American Venous Forum on the July 20, 2016
meeting of the Medicare Evidence Development and
Coverage Advisory Committee panel on lower extremity


http://refhub.elsevier.com/S2213-333X(19)30339-7/sref1
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref1
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref1
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref2
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref2
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref2
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref2
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref2
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref3
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref3
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref3
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref4
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref4
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref5
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref5
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref5
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref6
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref6
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref6
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref6
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref6
http://mrgnet/Products-and-Services/Syndicated-Reportaspx?r=rpus11vr09
http://mrgnet/Products-and-Services/Syndicated-Reportaspx?r=rpus11vr09
http://mrgnet/Products-and-Services/Syndicated-Reportaspx?r=rpus11vr09
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref8
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref8
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref8
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref8
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref8
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref9
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref9
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref9
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref9
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref10
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref10
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref10
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref10
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref10
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref11
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref11
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref11
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref11
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref11

692

13.

16.

Aurshina et al

chronic venous disease. J Vasc Surg Venous Lymphat Disord
2017;5:378-98.

. Eklof B, Rutherford RB, Bergan 33, Carpentier PH, Gloviczki P,

Kistner RL, et al. Revision of the CEAP classification for
chronic venous disorders: consensus statement. J Vasc Surg
2004;40:1248-52.

Kabnick L, Ombrellino M, Agis H, Almeida J, Moritz M,
Spreafico G. Endovenous heat induced thrombosis (EHIT)
following endovenous vein obliteration: to treat or not to treat?
A new thrombotic classification. Third International Vein
Congress: In-Office Techniques; Miami, Fla April 14-16, 2005.

. van Eekeren RR, Boersma D, de Vries JP, Zeebregts CJ,

Reijnen MM. Update of endovenous treatment modalities
for insufficient saphenous veins—a review of literature.
Semin Vasc Surg 2014;27:118-36.

. Merchant RF, Pichot O. Long-term outcomes of endovenous

radiofrequency obliteration of saphenous reflux as a treat-
ment for superficial venous insufficiency. J Vasc Surg
2005;42:502-9; discussion: 509.

Proebstle TM, Alm BJ, Gockeritz O, Wenzel C, Noppeney T,
Lebard C, et al. Five-year results from the prospective Euro-
pean multicentre cohort study on radiofrequency

Journal of Vascular Surgery: Venous and Lymphatic Disorders

17.

18.

20.

September 2019

segmental thermal ablation for incompetent great saphe-
nous veins. Br J Surg 2015;102:212-8.

He G, Zheng C, Yu MA, Zhang H. Comparison of ultrasound-
guided endovenous laser ablation and radiofrequency for
the varicose veins treatment: an updated meta-analysis. Int
J Surg 2017;39:267-75.

Tolva VS, Cireni LV, Bianchi PG, Lombardo A, Keller GC,
Casana RM. Radiofrequency ablation of the great saphe-
nous vein with the ClosureFAST procedure: mid-term
experience on 400 patients from a single centre. Surg
Today 2013:43:741-4.

. Sutzko DC, Andraska EA, Obi AT, Sadek M, Kabnick LS,

Wakefield TW, et al. Age is not a barrier to good outcomes
after varicose vein procedures. J Vasc Surg Venous Lymphat
Disord 2017;5:647-57.el.

Musil D, Kaletova M, Herman J. Age, body mass index and
severity of primary chronic venous disease. Biomed Pap
Med Fac Univ Palacky Olomouc Czech Repub 2011;155:
367-71.

Submitted Jan 15, 2019; accepted May 3, 2019.


http://refhub.elsevier.com/S2213-333X(19)30339-7/sref11
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref11
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref12
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref12
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref12
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref12
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref13
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref13
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref13
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref13
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref13
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref14
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref14
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref14
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref14
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref15
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref15
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref15
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref15
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref16
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref16
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref16
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref16
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref16
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref17
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref17
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref17
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref17
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref18
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref18
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref18
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref18
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref18
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref19
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref19
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref19
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref19
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref20
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref20
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref20
http://refhub.elsevier.com/S2213-333X(19)30339-7/sref20

	Safety and efficacy of venous ablation in octogenarians
	Methods
	Study population
	Outcomes
	Statistical analysis

	Results
	Population of patients
	Presentation
	Vein characteristics
	Outcomes

	Discussion
	Conclusions
	Author contributions
	References


