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Significant physician practice variability in the

utilization of endovenous thermal ablation in the 2017

Medicare population
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Angela Park, BS,b Martin A. Makary, MD, MPH,b,e and Caitlin W. Hicks, MD, MS,f Cleveland, Ohio; Baltimore, Md;

Lafayette, Ind; and New York, NY
ABSTRACT
Background: There has been a substantial increase in the use of procedures to treat lower extremity venous disease in
the United States over the past decade. A specialty society-selected metric was applied to evaluate the use of endo-
venous thermal ablation (EVTA) in Medicare beneficiaries and factors associated with physician practice variations. We
used confidential physician reports of this benchmark data to increase physician recognition of individualized usage
relative to their peers.

Methods: We used 100% Medicare fee-for-service claims data to identify all patients 18 years of age and older who un-
derwent at least one lower extremity EVTA over a 1-year period (January 1, 2017, to December 31, 2017). A physician-specific
annual rate of EVTA performed per patient was calculated. Individual physician results were shared confidentially with
each provider billing Medicare for more than 10 ablations during the study period by mail, benchmarked to the distri-
bution of use by their peers nationally. Hierarchical multivariable linear regression was used to identify patient and
provider characteristics associated with high rates of thermal ablations per patient.

Results: A total of 102,145 Medicare beneficiaries (median age, 72.1 years; 67.8% female) underwent an EVTA by 2462
physicians during the study period. The majority (96.4%) of patients underwent 1 to 5 ablations, 3.3% underwent 6 to 10
ablations, and 0.3% underwent 11 or more ablations. Themedian andmean physician ablation rates were 1.6 (interquartile
range, 1.3-2.2) and 1.9 6 0.8 ablations per patient annually, respectively. There were 106 physicians (4.3%) who had an
ablation rate of 3.4 or greater, which is two or more standard deviations above the national mean. After adjusting for
patient-level variables, characteristics independently associated with outlier physicians included specialties other than
vascular surgery, fewer years in practice, and higher overall venous ablation practice volume (P # .03).

Conclusions: Using a physician-generatedmetric of performance, the physician use EVTA performed annually per patient is
highly variable, and this variability correlated with physician discipline, years in practice, and is more common in physicians
who perform ablation the most. Our data show that there is considerable variability in the use of EVTA in Medicare benefi-
ciaries, and that outlier physiciansperformingahighnumber of venous ablationprocedures per patient are identifiable using
a peer-benchmarked practice pattern measure via claims-based data. (J Vasc Surg: Venous and LymDis 2019;7:808-16.)
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An estimated 23% to 33% of adults between 18 and
64 years of age have varicose veins and chronic venous
insufficiency. Nearly one-fourth of affected patients
have advanced disease including skin changes and
active or healed venous ulcers1,2 Overall, the problem of
venous disease has an estimated financial burden in
the United States of $14.9 billion each year.3

Technological innovations have resulted in a dramatic
shift in the management of venous disease from a
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hospital-based surgical intervention to an outpatient,
minimally invasive endovenous ablation procedure.
Endovenous thermal ablation (EVTA), performed with
either radiofrequency ablation (RFA) or endovenous laser
ablation (ELA), has been demonstrated to have a shorter
recovery time, with similar or better postoperative pain,
improvements in quality of life, and lower rates of
varicose vein recurrence compared with conventional
surgery for venous reflux.4 However, since their
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ARTICLE HIGHLIGHTS
d Type of Research: Retrospective cohort study of 2017
Medicare claims data linked to physician national
provider identifiers

d Key Findings: Among 2462 physicians who per-
formed endovenous thermal ablation procedures in
102,145 patients with chronic venous insufficiency,
the mean physician ablation rate was 1.9 6 0.8 abla-
tions per patient annually. After adjusting for patient-
level variables, outlier physicians (n ¼ 106; ablation
rate$2 standard deviations above themean) tended
to be of a nonvascular surgery specialty, have fewer
years in practice, and have a higher overall venous
ablation practice volume.

d Take Home Message: Our data show that there is
considerable variability in the use of endovenous
thermal ablation in Medicare beneficiaries, and that
outlier physicians performing a high number of
venous ablation procedures per patient are identifi-
able using a peer-benchmarked practice pattern
measure via claim-based data.
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introduction almost 20 years ago, there has been a sub-
stantial and sustained increase in the overall number of
these procedures performed on patients with lower
extremity chronic venous disease (CVD). An analysis of
procedures performed for CVD in Medicare beneficiaries
found a 15% compounded annual growth rate (CAGR) of
the use of phlebectomy, sclerotherapy, RFA, and ELA pro-
cedures from 95,206 in 2005 to 332,244 in 2014. The
CAGR was primarily attributable to rapid increases in
RFA (31% CAGR) and ELA (22% CAGR) with the over-
whelming majority performed with an outpatient office
setting.5

The factors leading to the increased use of EVTAhas been
discussedandmirrors trends inothermedicalprocedures.6

The possibilities include an increased demand for proced-
ures by patients who are more apt to choose treatment
since the introduction of minimally invasive office-based
procedure, overuse related to physician education gaps,
and/or distorted or misguided physician incentives.7-12

The American Vein and Lymphatic Society (AVLS), in
conjunction with investigators from Johns Hopkins
University School of Medicine, joined together to officially
assess EVTA use in the United States, and to identify spe-
cific physician characteristics associated with practice
variation using a physician-developed performance
metric applied to insurance claims data.
METHODS
Study population. The study design and methods for

data collection and archiving were reviewed by the
Johns Hopkins School of Medicine Institutional Review
Board and were approved this study. Informed consent
was not required because the data being analyzed are
publicly available and no patient-identifiable data were
collected. We used the 100% Medicare fee-for-service
carrier claims from 2017 to identify all patients 18 years
of age or older who underwent at least one EVTA pro-
cedure between January 1, 2017, and December 31, 2017,
using the Current Procedural Terminology (CPT) codes
for RFA and ELA (Table I). We chose to use a one-year
time frame to quantify these trends to allow for physi-
cians to perform enough Medicare-billed EVTA cases to
provide an adequate number to calculate individual
EVTA rates that would not be highly skewed by a single
patient interaction.

Patient characteristics. For each Medicare beneficiary
who was treated with either RFA or ELA during the study
period, we obtained the patients’ age, sex, race, and ZIP
code of residence from the Medicare Master Beneficiary
Summary File. ZIP codewasmapped to the Federal Infor-
mation Processing Standard (FIPS) code using the
sashelp.zipcode file (SAS, Inc, Cary, NC). The FIPS code
was further mapped to the core-based statistical area
(CBSA) code using a CBSA to FIPS County Crosswalk from
the National Bureau of Economic Research. CBSA codes
were used to determine if a patient resided in a metro-
politanarea (withanurbancoreof$50,000population) or
a rural area (ie, micropolitan area [with an urban core of
10,000-50,000 population] or non-CBSA area).
We examined diagnosis codes (Supplementary Table,

online only) associated with each ablation encounter to
determine its indication. We categorized the indication
into two groups: (a) varicose veins with pain, swelling, or
inflammation (defined as having a diagnosis of pain or
swelling or inflammation but no diagnosis of ulcer for
any procedure) and (b) varicose veins with ulceration
(defined as having any diagnosis of ulceration during
the course of the study period).

Physician population and characteristics. We identi-
fied the physician providing the thermal ablation pro-
cedure by the National Provider Identifier number
associated with each encounter claim. Physicians who
treated fewer than 10 patients during the study period
were excluded according to our Medicare data use
agreement. We obtained information on physicians’
characteristics from Medicare Data on Provider Practice
and Specialty and Physician Compare National Down-
loadable File. Physician characteristics of interest
included sex, years since graduation from medical
school, primary specialty, practice region, and location,
as well as the annual venous ablation volume during
the study period.

Outcome. The primary outcome was the mean num-
ber of thermal ablations a physician performed per pa-
tient during the study period, which was calculated by



Table I. Current Procedural Technology (CPT) codes used
to identify patients undergoing endovenous thermal
ablation (EVTA)

CPT code Description

36475 laser ablation first vein

36476 laser ablation, subsequent vein

36478 radiofrequency ablation, first vein

36479 radiofrequency ablation, subsequent vein
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counting the reimbursed thermal ablation codes per
patient billed by that specific physician (Table II).
Physician outliers were defined as those physician whose
EVTA rate was two or more standard deviations above
the mean. We chose this cutpoint based on statistical
measures because there are currently no guidelines
reporting appropriate EVTA rates per patient per year. Of
note, the data are right skewed; if we changed our
statistical cutpoint to (Q3 þ 1.5 � IQR) using the Tukey
method, the cutpoint did not change.
During our initial data check, we found that 26.7% of

all thermal ablation procedures were not billed with a
CPT modifier to indicate laterality. Therefore, we calcu-
lated the number of thermal ablation procedures for
each patient instead of for each limb. If a procedure
was billed with a modifier indicating left or right limb
or billed without a modifier, then it contributed one
count to the total number of procedures. If a procedure
was billed with a modifier indicating bilateral proced-
ure, then it contributed two counts. In cases where mul-
tiple ablations were performed on the same day
(presumably for different veins, but we cannot be
sure), each individual ablation contributed to the actual
ablation counts.

Statistical analysis. We used a hierarchical linear
regression model to evaluate patient-level and
physician-level characteristics associated with the num-
ber of thermal ablations a patient underwent in a year.
We modeled patients’ number of thermal ablations as a
continuous outcome. The first-level variables in the
model were patient characteristics including age, sex,
race, and indication for ablation (ie, pain/swelling/
inflammation vs ulcer). The second-level variables
included physician characteristics including sex, years
since medical school graduation, practice region and
location, primary specialty, and annual venous ablation
patient volume (stratified by tertile). We also included a
Table II. Formula for calculating the physician-level metric of
procedures performed per patient

Average no. of thermal ablations per patient ¼
(CPT cod
________
No. of pa

CPT, Current Procedural Technology.
random intercept for physician to account for the cor-
relation of patients within the same physician. All statis-
tical analyses were performed using SAS Enterprise
Version 7.1 (SAS, Inc).
RESULTS
Study cohort. Overall, 102,145 patients underwent an

EVTA during the study period (Table III). Of these, 94.1%
(n ¼ 96,145) underwent ablation for pain/swelling/
inflammation, and 5.9% (n ¼ 6000) underwent venous
ablation for an ulcer. The median age was 72.1 years
(interquartile range [IQR], 67.9-77.8), including 10,343
patients aged 18 to 64 years, 67.8% (n ¼ 69,269) were
female, and 85.0% (n ¼ 86,768) were white. The majority
of patients lived in a metropolitan setting (84.8%; n ¼
86,663). The Southern region had the highest number of
patients (44.3%; n ¼ 45,206), followed by the West (22.0%;
n ¼ 22,500) and the Midwest (18.4%; n ¼ 18,827). Slightly
less than one-half of patients (45.1%; n ¼ 46,089) under-
went one ablation, 29.2% (n ¼ 29,874) underwent two
ablations, and 25.6% (n ¼ 26,182) underwent three or
more ablations during the study period. Only a small
proportion of patients (3.3%; n ¼ 3344) underwent
between 6 and 10 ablations and $11 ablations (0.3%;
n ¼ 286).

Physician cohort. There were 2462 physicians who per-
formed more than 10 EVTA procedures during the study
period (Table IV). The majority of physicians were male
(90.4%; n ¼ 2225), and the median number of years since
medical school graduation was 24.0 (IQR, 18.0-32.0). The
most prominent specialty was vascular surgery (30.1%;
n ¼ 740), followed by cardiology (27.0%; n ¼ 664), general
surgery (15.1%; n ¼371), radiology/interventional radiology
(10.0%; n ¼246), and cardiothoracic surgery (4.3%; n ¼
105). Similar to the patient distribution, the majority of
physicians practiced in a metropolitan setting (93.7%; n ¼
2308), and the South was the most prevalent region
(44.5%; n ¼ 1096). Themedian number of venous ablation
patients treated per physician during the 1-year study
period was 24.0 (IQR, 15.0-42.0). Of these physicians,
35.4% (n ¼ 871) treated between 11 and 18 patients, 32.2%
(n ¼ 792) between 19 and 34 patients, and 32.5% (n ¼ 799)
treated 35 or more patients. During the study period,
59.5% (n ¼ 1465) performed fewer than 50 EVTA pro-
cedures, 19.7% (n ¼ 486) performed between 50 and 100
EVTA procedures, and 20.8% (n ¼ 511) performed more
than 100 EVTA procedures.
average number of endovenous thermal ablation (EVTA)

es 36475 þ 36476 þ 36478 þ 36479) performed by a physician
_______________________________________________________
tients treated with a thermal ablation by the same physician



Table III. Characteristics of Medicare patients undergoing
endovenous thermal ablation (EVTA) in 2017

Characteristic

Patients undergoing
thermal ablation

(N ¼ 102,145)

Age, years

Median [IQR] 72.1 [67.9-77.8]

18-64 10,343 (10.1)

65-74 54,601 (53.5)

75-84 30,061 (29.4)

85-94 6952 (6.8)

$95 188 (0.2)

Sex

Male 32,876 (32.2)

Female 69,269 (67.8)

Race

White 86,768 (85.0)

Black 6030 (5.9)

Asian 1686 (1.7)

Hispanic 4011 (3.9)

North America Native 312 (0.3)

Other or unknown 3338 (3.3)

Region of residence

Midwest 18,827 (18.4)

Northeast 15,525 (15.2)

South 45,206 (44.3)

West 22,500 (22.0)

Other 87 (0.1)

Population density of
residence

Metropolitan 86,663 (84.8)

Rural 15,482 (15.2)

Number of venous thermal
ablations, median [IQR]

2.0 [1.0-3.0]

Indication

Pain/swelling/inflammation 96,145 (94.1)

Ulceration 6000 (5.9)

IQR, Interquartile range.
Values are presented as number (%) unless otherwise indicated.
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Physician performance. The median and mean num-
ber of ablations per patient during the study period for
the entire group of physicians were 1.6 (IQR, 1.3-2.2) and
1.9 6 0.8 vein ablations per patient, respectively. Of the
2462 physicians included in the analysis, 29.2% (n ¼
720) had an ablation rate of more than two per patient,
14.5% (n ¼ 357) had an ablation rate of more than 2.5
per patient, and 4.3% (n ¼ 106) had a venous ablation
rate two or more standard deviations above the mean,
or 3.4 or more ablations per patient (Table IV; Fig).

Independent predictors of venous ablation. Univariate
linear regression analyses demonstrated patient and
physician-level characteristics associated with EVTA
(Table V). After accounting for each of these character-
istics using a hierarchical logistic regression model, pa-
tients aged 65 to 74 years (vs >74 years), male sex, and
white versus black race were all patient factors that were
independently associated with having more venous
ablation procedures (all P # .01; Table V). Having an ulcer
(vs pain/swelling/inflammation) was also associated with
an increased rate of ablations; patients with ulcers
underwent 0.37 (95% confidence interval, 0.33-0.42)
more venous ablation procedures compared with
patients without ulcers (P < .001).
Among physician characteristics, being more than 21 to

30 years since medical school graduation (vs $31 years)
and a general surgeon, cardiovascular surgeon, radiolo-
gist, or other specialty (vs a vascular surgeon) were inde-
pendently associated with a higher number of venous
ablation procedures per patient (all P# .03; Table V). Phy-
sicians with higher volume venous ablation practices (ie,
$19 patients/year, equivalent to the top two tertiles) were
also more likely to perform more venous ablations per
patient compared with physicians with lower-volume
practices (ie, <19 patients/year, or bottom tertile;
P < .001). Physicians practicing in the Northeast versus
Southern region had a lower number of venous ablations
per patient (P < .001; Table V). There were no significant
associations of physician sex or practice setting (metro-
politan vs rural) with rate of venous ablation procedures
after risk adjustment (all P $ .05; Table V).

Profile of the high use physicians. There were 106 phy-
sicians with a venous ablation rate of 3.4 ablations ormore
per patient (ie, $2 standard deviations above the mean).
These top outlier physicians performed an average of 8.2
venous ablations per patient, which was 0.9 venous abla-
tions higher than the next highest physician. The top 106
outlier physicians treated a total of 8591 patients in the
1-year study period. Among the top 10 physician outliers
(Table VI), the median number of years in practice was
22 years (range, 14-31 years) and the number of patients
treated with venous ablation during the study period
varied widely (median, 50.5 patients; range, 14-336
patients). Cardiologists composed 40.0% (n ¼ 4) of the
group, followed by vascular surgeons (20.0%; n ¼ 2), and
then one each of general surgeons, internal medicine,
family practice, and interventional radiology.

Sensitivity analysis. We repeated our analysis limiting
procedures to the first vein treated only (ie, CPT codes
36475 and 36478). Using these revised inclusion criteria,
the median and mean physician venous ablation rates
were 1.53 (IQR, 1.26-2.00) and 1.73 6 0.67 venous ablations
per patient, respectively. Of the 2462 physicians included
in the analysis, 4.3% (n ¼ 107) had a venous ablation rate
of two or more standard deviations above the mean, or
3.1 or more ablations per patient. There is 75% overlap in
outlier identification using limited codes versus full codes.



Table IV. Physician characteristics stratified by physician-
level endovenous thermal ablation (EVTA) rates per pa-
tient (<3.4 vs $3.4 ablations per patient)

Physicians with
<3.4 ablations
per patient
(n ¼ 2356)

Physicians with
$3.4 ablations
per patient
(n ¼ 106)

Sex

Male 2,128 (90.3) 97 (91.5)

Female 228 (9.7) 9 (8.5)

Years since medical
school graduation

Median [IQR] 25.0 [18.0-32.0] 23.5 [18.0-30.0]

0-10 144 (6.1) 2 (1.9)

11-20 677 (28.7) 32 (30.2)

21-30 788 (33.5) 46 (43.4)

$31 699 (29.7) 24 (22.6)

Unknown 48 (2.0) 2 (1.9)

Practice region

Midwest 447 (19.0) 13 (12.3)

Northeast 387 (16.4) 12 (11.3)

South 1,049 (44.5) 47 (44.3)

West 472 (20.0) 34 (32.1)

Other 1 (0.04) 0 (0.0)

Population density of
practice location

Metropolitan 2,205 (93.6) 103 (97.2)

Rural 151 (6.4) 3 (2.8)

Primary specialty

Vascular surgery 715 (30.4) 25 (23.6)

General surgery 350 (14.9) 21 (19.8)

Cardiothoracic surgery 99 (4.2) 6 (5.7)

Cardiology 645 (27.4) 19 (17.9)

Radiology 233 (9.9) 13 (12.3)

Other 314 (13.3) 22 (20.8)

Annual volume of
endovenous ablation
patients

Median [IQR] 23.0 [15.0-40.0] 59.5 [33.0-108.0]

11-18 863 (36.6) 8 (7.6)

19-34 773 (32.8) 19 (17.9)

$35 720 (30.6) 79 (74.5)

IQR, Interquartile range.
Values are presented as number (%) unless otherwise indicated.
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DISCUSSION
There has been a dramatic growth in the use of venous

thermal ablation procedures since their introduction in
1999.5 Increased use is expected with the adoption of
improved diagnostic and therapeutic procedures.13-15

EVTA is a safe and effective minimally invasive technol-
ogy that can be performed in an office environment
with a shorter recovery and equivalent long-term out-
comes. Increased patient acceptance of treatment
undoubtedly leads to more patients presenting for treat-
ment and could conceivably drive part of the measured
increased use. It might also be applied to patients, who
based on age or other comorbidities, would otherwise
not be considered for conventional surgery that usually
involved a higher level of anesthesia and a longer period
of convalescence.
It is currently estimated that between 6% and 11% of all

medical procedures performed in the United States are
unnecessary.12 As such, the judicious application of new
technology to prevent overuse is important. In a physi-
cian survey, the top cited reasons for overtreatment
were fear of malpractice and patient pressure/request.6

Other factors driving overuse may include poor physician
judgment based on educational or experience gaps,16

financial incentives of our fee for service system, and
lack of peer review and shared knowledge in private
practice settings.17 Lack of standardization in training,
diagnostic, and treatment protocols and data to support
clear and through medical guidelines may also
contribute.6

In the current study, we applied a specialty society-
selected, physician-developed quality metric for EVTA
and analyzed factors associated with various levels of
use. We found that themean number of EVTA performed
per patient was 1.9, but that more than 100 physicians
exceeded this mean by more than two standard devia-
tions. After adjusting for patient factors, physician charac-
teristics that were independently associated with more
EVTA per patient included specialties other than vascular
surgery, fewer years in practice, and higher EVTA practice



Table V. Hierarchical linear regression of factors associated with the number of endovenous thermal ablation (EVTA)
procedures performed per patient per year

Patient characteristics

Unadjusted difference in
No. of thermal ablations

(95% CI) P value

Adjusted difference in
No. of thermal ablations

(95% CI) P value

Age, years

18-64 �0.06 (�0.10 to �0.02) .001 0.00 (�0.03 to 0.03) .98

65-74 Reference Reference

75-84 �0.11 (�0.13 to �0.08) <.001 �0.07 (�0.09 to �0.05) <.001

85-94 �0.19 (�0.24 to �0.15) <.001 �0.17 (�0.21 to �0.13) <.001

$95 �0.30 (�0.55 to �0.06) .02 �0.26 (�0.47 to �0.06) .01

Sex

Male Reference Reference

Female �0.03 (�0.06 to �0.01) .006 �0.08 (�0.10 to �0.07) <.001

Race

White Reference Reference

Black �0.10 (�0.15 to �0.05) <.001 �0.12 (�0.16 to �0.08) <.001

Asian �0.02 (�0.10 to 0.06) .65 �0.07 (�0.14 to 0.01) .07

Hispanic 0.14 (0.09-0.20) <.001 0.00 (�0.05 to 0.05) .91

North America Native �0.13 (�0.32 to 0.07) .20 0.00 (�0.16 to 0.17) .95

Other/unknown 0.00 (�0.06 to 0.06) .90 �0.06 (�0.11 to �0.01) .02

Indication

Pain/swelling/inflammation Reference Reference

Ulceration 0.40 (0.35-0.45) <.001 0.37 (0.33-0.42) <.001

Physician characteristics

Sex

Male Reference Reference

Female 0.10 (0.06-0.14) <.001 0.11 (0.00-0.21) .05

Years since medical school graduation

0-10 0.00 (�0.05 to 0.05) .92 0.10 (�0.04 to 0.24) .16

11-20 0.07 (0.04-0.10) <.001 0.04 (�0.04 to 0.12) .33

21-30 0.22 (0.20-0.25) <.001 0.09 (0.01-0.16) .03

$31 Reference Reference

Practice region

Midwest �0.10 (�0.13 to �0.07) <.001 �0.06 (�0.14 to 0.03) .18

Northeast �0.31 (�0.34 to �0.28) <.001 �0.20 (�0.29 to �0.11) <.001

South Reference Reference

West 0.17 (0.14-0.20) <.001 0.06 (�0.02 to 0.14) .13

Other �0.88 (�1.55 to �0.20) .01 �0.71 (�2.19 to 0.77) .35

Population density of practice location

Metropolitan Reference Reference

Rural �0.19 (�0.24 to �0.15) <.001 �0.11 (�0.23 to 0.02) .10

Primary specialty

Vascular surgery Reference Reference

General surgery 0.37 (0.34-0.40) <.001 0.33 (0.23-0.42) <.001

Cardiothoracic surgery 0.40 (0.35-0.45) <.001 0.25 (0.10-0.41) .002

Cardiology 0.02 (�0.01 to 0.05) .16 0.09 (0.00-0.17) .03

Radiology 0.40 (0.36-0.44) <.001 0.33 (0.21-0.44) <.001

Other 0.41 (0.38-0.45) <.001 0.44 (0.35-0.54) <.001

(Continued on next page)
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Table V. Continued.

Patient characteristics

Unadjusted difference in
No. of thermal ablations

(95% CI) P value

Adjusted difference in
No. of thermal ablations

(95% CI) P value

Annual volume of endovenous ablation patients

11-18 Reference Reference

19-34 0.20 (0.16-0.23) <.001 0.20 (0.12-0.27) <.001

$35 0.86 (0.83-0.89) <.001 0.70 (0.62-0.77) <.001

CI, Confidence interval.
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volumes. Similar findings of overuse in high-volumephysi-
cians have been noted in other disciplines, andwere asso-
ciated with operating on less sick patients.10

Our benchmark mean venous ablation rate of 1.9 per
patient per year based on the 2017 Medicare data is
consistent with the 1.8 mean ablation rate recently
reported in an analysis of the 2012-2015 Medicare
data,18 and the 1.7 mean ablation rate reported by
Crawford et al19 in an recent retrospective single-center
analysis. Our findings are also consistent with a prior
analysis of 2012-2014 Medicare data,20 which noted
greater use of EVTA procedures in high-volume physi-
cians and those trained in disciplines other than surgery,
cardiology, or radiology. In our study, the top 10 use rates
were found in physicians from vascular surgery, general
surgery, internal medicine, family practice and interven-
tional radiology (Table VI), demonstrating that overuse
is not a discipline-specific concern. This finding, along
with the number of physicians from a variety of spe-
cialties who used EVTA at a rate substantially more
than the median of their peers, suggests that overuse is
unfortunately a ubiquitous problem in the field of venous
disease.
There is a need to develop data-driven oversight, self-

assessment, and clinical protocols to support decision
making in the treatment of chronic venous insufficiency.
Until the recent introduction of voluntary participation in
registry opportunities, few other alternatives exist for
physicians to assess their own performance relative their
peers. Because venous procedures are primarily
Table VI. Characteristics of the top ten outlier physicians for e

Physician Region Years in practice Specialty

1 South 10-20 Cardiology

2 Northeast 20-30 General surgery

3 Midwest 30-40 Cardiology

4 West 20-30 Internal medicine

5 Midwest 10-20 Family practice

6 South 20-30 Vascular surgery

7 West 10-20 Cardiology

8 South 20-30 Interventional radiology

9 West 20-30 Vascular surgery

10 West 20-30 Cardiology
performed in outpatient office-based practice, very few
quality control measures exist in the community and
peer review in such practices is limited. Trying to address
noneevidence-based practice in an effort to thwart
excessive use in physicians who do not participate in
specialty-specific CME or registries is therefore chal-
lenging for the specialty societies to undertake.
Providing physician-level feedback about procedural

use as compared with peers is one way to engage physi-
cians in a quality control program. The AVLS, in partner-
ship with the Improving Wisely project at Johns
Hopkins University, are collaborating to see if sharing
confidential performance data with physicians will result
in a decrease in practice variability, a recognized sign of
inappropriate and or unnecessary care. As part of the
collaboration, the groups created and distributed a
one-page physician-specific report by US mail to each
physician who billed Medicare for more than 10 EVTA
per year. These reports included a histogram of the abla-
tion rates of the studied physicians as well as the individ-
ual physician’s rate (Fig). Physicians were notified if their
rate was more than two standard deviations from the
mean rate, and educational resources were suggested
for practice enhancement. We expect that many physi-
cians may be unaware of the value of the use of such a
metric and of their EVTA rate in comparison with their
peers, so providing data about physicians’ expected
and actual venous ablation rates per patient may
improve self-awareness and considerations of their prac-
tice variations from their peers. Similar models of
ndovenous thermal ablations (EVTAs)

No. of patients treated Average No. of ablations per patient

33 8.2

74 7.3

71 7.1

54 6.9

35 6.4

47 6.2

14 6.1

336 5.8

161 5.8

159 5.8
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individualized physician feedback using peer-
benchmarking have been previously applied in other set-
tings with positive behavior changes.21-23 Our hope is that
a similar intervention applied to venous ablation proced-
ures will be equally effective at decreasing practice vari-
ation in EVTA. The AVLS and Improving Wisely plan to
repeat the analysis 1 Medicare billing year after the distri-
bution of the physician performance reports to assess for
any changes in practice variability in our community and
on an individual basis as well. We hope to report on this
data in the future. We will also mail the updated
physician-specific data to each individual physician to
provide them with a report card on how their practice
may have changed since the first assessment.
This study has some important limitations. First, we

did not study patient outcomes that may not relate
to ablation rates. Second, some patients may require
more or fewer ablations based on their clinical situa-
tion or response to prior treatment. Consistent with
this notion, we found that patients with CVD with ul-
ceration underwent more venous ablation procedures
than patients who presented with pain, swelling, or
inflammation, which logic would suggest may be
appropriate. It should also be noted that aggregated
Medicare data do not allow for detailed patient risk
stratification; although we adjusted for patient demo-
graphics and venous ablation indication in our risk
adjustment, we were unable to analyze severity of dis-
ease in individual patients. Some physicians may see
higher risk patients with more severe disease, thus
requiring more ablations than their peers. An addi-
tional weakness of this study involves the limited num-
ber of procedure codes used in our query. CPT codes
do not differentiate treatment of axial versus perforator
veins, so we were unable to account for what veins
were treated. We were also unable to determine why
certain patients underwent very high numbers of abla-
tions (eg, $11 ablations), although we suspect this may
be related to a lack of education in the appropriate
indications for treatment in some physicians and
misguided financial incentives in others. In addition,
patients who underwent multiple procedures by a
number of different physicians in a practice would
not have been captured by our physician-level analysis.
Subsequent iterations analyzing the rate of EVTA and
other venous procedures will be modeled to account
for these potential causes of practice variation.

CONCLUSIONS
We present a specialty society-selected physician devel-

oped quality metric for the practice of venous ablation
procedures among Medicare beneficiaries. Our data
show that there is considerable variability in the use
of EVTA in Medicare beneficiaries, and that outlier
physicians performing a high number of venous
ablation procedures per patient are identifiable using a
peer-benchmarked practice pattern measure via
claims-based data. The AVLS is planning to investigate
whether sharing national and individual physician data
with the individual physicians can become a quality
improvement initiative that could help to decrease prac-
tice variability similar to peer benchmarking programs
applied in other areas of medicine.
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Supplementary Table (online only). International Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10-
CM) diagnosis codes of venous diseases

Category ICD-10-CM diagnosis codes

Pain/swelling/inflammation I8000, I8001, I8002, I8003, I80209, I80291, I803, I8310, I8311, I8312, I83211, I83212, I83213, I83214,
I83215, I83218, I83221, I83222, I83223, I83224, I83225, I83228, I83811, I83812, I83813, I83819,
I83891, I83892, I83893, I83899, I87001, I87002, I87003, I87021, I87022, I87023, I872, I87301,
I87302, I87303, I87309, I87321, I87322, I87323, I87329, I87392, I87393, I87399, I878, I879,
M79604, M79605, M79606, M79609, M79651, M79661, M79662, M79669, R601, R609, R252

Ulceration I83001, I83002, I83003, I83005, I83008, I83011, I83012, I83013, I83014, I83015, I83018, I83021,
I83022, I83023, I83024, I83025, I83028, I83201, I83202, I83203, I83208, I83219, I87011, I87012,
I87013, I87031, I87032, I87033, I87091, I87092, I87093, I87311, I87312, I87313, I87319, I87331,
I87332, I87333, I87391, I83009, I83019, I83029, I83209, I83229, L97211, L97219, L97309, L97311,
L97321, L97329, L97811, L97819, L97821, L97909, L97919, L97921, L97929, S81809A
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