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From the American Venous Forum
Treatment pattern of consecutive patients with chronic

venous disease
Joel M. Crawford, MD, Antonios Gasparis, MD, Sahar Amery, MD, and Nicos Labropoulos, PhD, Stony Brook, NY
ABSTRACT
Background: No clear data exist on the treatment patterns in patients with chronic venous disease. This study was
designed to determine how such patients were treated in our center.

Methods: Consecutive patients presenting for a vein consultation at our center were collected during a 9-month period,
allotting for at least 6 months of follow-up. All patients had a detailed history and physical examination by experienced
vascular surgeons and a complete venous ultrasound evaluation by registered vascular technologists having experience
in venous imaging. Charts were reviewed for patient factors including body mass index, age, clinical class (Clinical,
Etiology, Anatomy, and Pathophysiology [CEAP] classification), and treatment. Deidentified data from the chart review
were entered into a local database. Queries were designed to identify trends in the data. The results of the queries were
exported to a spreadsheet program for analysis per patient and per limb.

Results: There were 506 patients evaluated for venous disease during a period of 9 months. We identified 200 patients
with chronic venous disease who required superficial vein treatment. There were 136 (68%) women. Ablation was
required in 156 patients (78%), whereas 44 (22%) required only adjunctive therapy (microphlebectomy or sclerotherapy).
The average number of ablations in patients with venous disease was 1.3 (259 ablations in 200 patients). In patients who
needed at least one ablation, the average was 1.7 ablations per patient (259 ablations in 156 patients). Unilateral ablation
was done in 94 patients (60%), and 62 patients (40%) had bilateral treatment. Of those who underwent unilateral
ablations, 61% required adjunctive treatment of the contralateral limb. In patients who required only adjunctive therapy
(no ablation), 73% underwent bilateral treatment. There were 182 limbs (45.5%) that did not require ablation as no reflux
was found in the saphenous systems. Of the 156 patients who underwent ablation, 218 limbs had at least one ablation;
52% of limbs had C2 disease and on average underwent 1.1 ablations/limb. Only 7 of 113 (6%) limbs required more than
one ablation. Average ablations per limb increased with clinical class, C3 having 1.2 ablations/limb, C4 having 1.4 ablations/
limb, and C5 and C6 having 1.56 ablations/limb.

Conclusions: Patients with venous disease required on average 1.3 ablations/patient. Most (78%) require at least one
ablation for an average of 1.7 ablations/patient. There were 182 limbs (45.5%) with no saphenous reflux that did not require
an ablation. The average number of ablations/limb increased with CEAP class. (J Vasc Surg: Venous and LymDis 2018;-:1-5.)
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The treatment patterns in patients with chronic
venous disease (CVD) vary with the practice and type
of referral. Cross-sectional studies looking at ablation
practices in the United States as well as in other coun-
tries have been performed, but these have been limited.
Demographics, disease, selection criteria, and reasons
that patients were excluded from the analysis have
not been reported. Therefore, a realistic view on the
number of cases that could be treated with
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endovenous ablation is lacking. Such information is
important because it demonstrates the reason for abla-
tions to be performed per patient and in each limb.
Values of this kind are needed to depict the treatment
patterns and to establish thresholds for undertreatment
and, particularly nowadays, overtreatment. This study
was designed to determine how consecutive patients
with signs and symptoms of CVD were treated in our
center.
METHODS
Consecutive patients presenting for a vein consultation

at our center were collected during a 9-month period,
allotting for at least 6 months of follow-up. All patients
had a detailed history and physical examination by
experienced vascular surgeons and a complete venous
ultrasound evaluation by registered vascular technolo-
gists having experience in venous imaging. The charts
were reviewed by a physician for patient factors
including body mass index (BMI), age, clinical class
(Clinical, Etiology, Anatomy, and Pathophysiology
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ARTICLE HIGHLIGHTS
d Type of Research: Retrospective cohort study
d Take Home Message: In an academic medical
center during 9 months, 182 of 506 patients with
venous disease (45.5%) had no saphenous reflux;
200 were treated for superficial vein disease (156
[78%] with ablation, 44 [22%] with microphlebec-
tomy or sclerotherapy), with an average 1.3 ablations
per treated patient (259 ablations in 200 patients).
There were 1.7 ablations per patient treated with
ablation, with more ablations in those with higher
Clinical, Etiology, Anatomy, and Pathophysiology
(CEAP) classes.

d Recommendation: Almost half the patients evalu-
ated in a venous clinic will not have saphenous reflux,
and those requiring ablation averaged 1.7 ablations/
patient. Ablations increased with increasing CEAP
class. These data could serve as a benchmark to
avoid overtreatment.
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[CEAP] classification), and treatment. Institutional
Review Board approval was obtained. The study was
exempt from informed consent. Inclusion criteria for
ablation included the following: patient presented for
evaluation of venous complaints, symptomatic, saphe-
nous reflux, saphenous vein diameter of 5 to 20 mm,
reflux >2 seconds, and reflux segment >10 cm. Exclusion
criteria included failure to complete treatment, cosmetic
treatment only, confounding disease present, and C0 or
C1 disease. Deidentified data from the chart review
were entered into a local database. Queries were
designed to identify trends in the data. The results of
the queries were exported to a spreadsheet program
for analysis.

RESULTS
There were 506 patients evaluated for venous disease

during a period of 9 months. We identified 200 patients
with CVD who would benefit from superficial vein treat-
ment by ablation, microphlebectomy, or sclerotherapy
(Fig 1). There were 136 (68%) women. The average age
was 54 years; 63 patients had undergone previous treat-
ment. Ablation was required in 156 patients (78%),
whereas 44 (22%) required only adjunctive therapy
(microphlebectomy or sclerotherapy). The average num-
ber of ablations in patients with venous disease was 1.3
(259 ablations in 200 patients). Patients who had under-
gone previous treatment had an average of 1.3 ablations.
Those who had not undergone previous treatment also
had an average of 1.3 ablations. In patients who needed
at least one ablation, the average was 1.7 ablations per
patient (259 ablations in 156 patients). Unilateral ablation
was done in 94 patients (60%), and 62 patients (40%) had
bilateral treatment. There was no difference in the
506 Pa�ent
Consults

200 Pa�ents
Underwent treatment

156 Pa�ents
(312 limbs)

Underwent Endovenous 

44 Pa�ents
(88 limbs)

      Microphlebectomy an
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Fig 1. Flow chart of the management of patients. RX, Trea
number of ablations/limb whether it was bilateral (1.28/
limb) or unilateral (1.38/limb). Of those who underwent
unilateral ablations, 61% required adjunctive treatment
of the contralateral limb. In patients who required only
adjunctive therapy (no ablation), 73% underwent
bilateral treatment. There were 182 limbs (45.5%) that
did not require ablation as no reflux was found in the
saphenous systems. Of the 156 patients who underwent
ablation, 218 limbs had at least one ablation.
The majority of limbs (52%) had C2 disease and on

average underwent 1.1 ablations/limb (Fig 2). Only 7 of
113 (6%) limbs in C2 required more than one ablation.
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Fig 2. A, Clinical, Etiology, Anatomy, and Pathophysiology
(CEAP) class distribution (C2-C6) in limbs of 200 patients
with chronic venous disease (CVD). Excluded C0 and C1
limbs totaled 50. B, Number of ablations per limb in each
CEAP class.
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Average ablations per limb increased with clinical class,
C3 having 1.2 ablations/limb, C4 having 1.4 ablations/
limb, and C5 and C6 having 1.56 ablations/limb (Fig 2, B).
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Fig 3. Average number of ablations per patient in each de
With regard to age, a rise was seen with ablations per
patient (Fig 3). The number of patients with CVD for
each decade of life is shown in Fig 4. In looking at clinical
class in regard to age, the average age was higher with
increasing severity (Fig 5). A rise was seen similarly in
average ablations per patient until BMI >44 kg/m2 (Table).

DISCUSSION
In our venous practice, 32% of patients underwent

venous ablation. The 68% of the patients who did not
need ablation included those seeking cosmetic improve-
ment, patients with tributary disease alone or nonsaphe-
nous vein reflux, patients with swelling not related to
venous disease, and morbidly obese patients. The distri-
bution of disease among patients presenting to our cen-
ter is consistent with other studies.1-3 It would be fair to
state that most patients visiting a vein clinic as a primary
vascular consultation do not require endovenous abla-
tion. This is because patients do not want treatment at
that moment, the patients cannot afford to pay (they
have no insurance, or insurance does not cover treat-
ment), or the patient is superobese without skin damage.
Other factors include lymphedema, systemic diseases
such as right-sided heart failure, deep vein obstruction
without or with limited superficial vein reflux, and edema
from other causes; a pathologic process out of propor-
tion with the ultrasound findings; skin conditions
mimicking CVD; medication producing similar signs
and symptoms; and other rare nonvenous disease. Given
these data, when one observes a higher rate of ablation
(ie, two or more ablations in most patients) in consecu-
tive patients of a vein center, it may indicate overtreat-
ment. A few patients may require more than two
ablations; however, this should not represent the
majority of the practice.
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Fig 4. Number of patients (C2 or higher) requiring ablation, phlebectomies, or sclerotherapy in each decade of
life. CVD, Chronic venous disease.
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An increase in ablations per patient was seen with age
and CEAP class. This is probably expected as the age of
patients increases with CEAP class. Several studies have
demonstrated that patients with skin damage and ulcer-
ation are older than those having varicose veins.4-6

Patients with advanced disease have more sites of reflux
and are likely to undergo a higher number of ablations.
However, the majority of practices in the United States
likely treat mostly patients with C2 and C3 disease.
Most patients who had previous treatment performed

by another provider lacked documentation or accurate
knowledge of what their treatment was. Despite having
previous treatment, their ablation rate was no different
from that of those with no treatment. Patients with pre-
vious interventions may have reflux in the untreated limb
and recurrent, residual, or new disease in the ipsilateral
limb. Such a finding should be treated with caution as
it is seen as a one-time event without knowledge of the
original disease.
The trend with ablations related to BMI is interesting

but probably not of major significance. The drop-off
seen after BMI of 45 kg/m2 is due to our practice pattern
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Fig 5. Average age of patients in each Clinical, Etiology,
Anatomy, and Pathophysiology (CEAP) class.
of ablating the superobese only in cases of ulceration as
other CVD symptoms are unlikely to improve without
weight loss.
On average, 1.7 ablations were performed in patients

who needed such a procedure. We previously found
similar data after analyzing the Medicare Provider Utiliza-
tion and Payment database. In the database, the average
ablations per patient of the aggregate data set were 1.8.7

As of December 2017, there were 58 million Medicare re-
cipients who made up approximately 18% of the popula-
tion, indicating that a large number of venous disease is
from this group.
Intention-to-treat analysis was not performed before

treatment to determine whether the findings were
appropriate. This could not be done because of the retro-
spective nature of our study. Even if we assume that we
somewhat overtreat, our average still remains below
that seen in the Medicare data.
It is our practice to avoid ablation in segmental reflux in

the saphenous trunks or accessory veins. Saphenous
veins can have segmental reflux or be normal with reflux
in varicosities alone.8,9 In these cases, we treat the
Table. Prevalence of ablations and patients in body mass
index (BMI) categories

BMI, kg/m2 Average ablations Patients Ablations

18-24 1.13 47 53

25-29 1.15 80 92

30-34 1.43 37 53

35-39 1.75 20 35

40-44 2.33 9 21

45-49 0.33 3 1

50-54 1.00 2 2

55-59 1.00 1 1

60-64 0.00 0 0

65 1.00 1 1
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varicosities in anticipation of resolving the segmental
reflux. This has been shown in several studies to be an
effective method of treatment and reduces the use of
ablation.10-12

The results cannot necessarily be generalized to every
practice and should not be used to define appropriate-
ness. Regional variation does exist in patients seeking
treatment for their venous disease, and significant varia-
tion can be seen in neighboring practitioners according
to specialization. A dedicated vein center like ours, in
which all types of treatment for venous disease have
been performed for 15 years, may not represent the
norm of an average vein clinic in the country. Clearly,
for many practitioners in the United States with different
types of training and expertise, both the type of referrals
and the clinical outcomes may vary significantly. Unfor-
tunately, there is no formalized dedicated venous
training, nor is it dictated who can perform venous treat-
ment. We do like to believe that these results can be a
guide to what practitioners should expect in consecutive
patients with CVD in a vein clinic. Some practices may
have more patients with skin damage, whereas others
may have more patients with cosmetic issues. The data
in this study most likely represent a realistic image of
consecutive patients with CVD in the Western world.
Furthermore, our results may differ from other reports
as only patients with >2 seconds of reflux were treated.
We believe that the volume of blood shifted in a short
duration of reflux may not account for the patient’s
symptoms.
The main limitation in this study is its retrospective

nature and short-term follow-up. Although these data
provide a good guide of what one should expect for
the different patterns of treatment, more accurate and
detailed information could be given only in a prospective
study. A longer follow-up would have allowed more
procedures to be performed per patient. Clearly, up to
30% of patients will have recurrence or development of
new disease at 5 years. However, the clinical presentation
is most often milder than the original. Such patients may
be asymptomatic, require cosmetic treatment, or need
intervention for symptomatic disease. Given that at
5 years the number of procedures would increase at a
moderate degree, the number of ablations would
change by only a modest amount. A detailed analysis
of anatomic reflux patterns is an opportunity for further
research. This could be used to provide recommenda-
tions on appropriateness of treatment.

CONCLUSIONS
Patients with venous disease required on average 1.3

ablations/patient. Most (78%) require at least one abla-
tion for an average of 1.7 ablations/patient. There were
182 limbs (45.5%) with no saphenous reflux that did not
require an ablation. The average number of ablations/
limb increased with CEAP class.
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