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Conclusions: The unexpected high incidence of detected valve lesions
in children, in particular the younger ones, should be best explained by
congenital disease. It is a merit of today’s ultrasound systems that these
lesions now can be detected. New strategies for systematic early detec-
tion, coaching, and cost-effective therapy now have to be developed.
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Objective: Mechanochemical ablation (MOCA) is a nonthermal tech-
nology approved by the Food and Drug Administration for the delivery
of sclerosing agents to treat symptomatic saphenous vein reflux.
Although the technology is considered durable, its effectiveness
compared with radiofrequency ablation (RFA) in the great saphenous
vein (GSV) and small saphenous vein (SSV) is ill defined.

Methods: Data were prospectively collected in the Center for Vein Res-
toration’s electronic medical record system (NexGen Healthcare Informa-
tion System, Irvine, Calif) and retrospectively analyzed. Patients were
divided into the following treatment categories and stratified by Clinical,
Etiology, Anatomy, and Pathophysiology (CEAP) class: MOCA GSV, MOCA
SSV, RFA GSV, and RFA SSV. The revised Venous Clinical Severity Score
(rVCSS) was used to determine chronic venous disease treatment effec-
tiveness in patients who underwent RFA and MOCA only in the GSV or
SSV distributions. Patients with multiple treatment modalities were
excluded from the analysis. In addition, the 20-item Chronic Venous
Insufficiency Questionnaire (CIVIQ-20) was used to assess quality of life
before and after intervention at 1 month. All statistical analyses were per-
formed using GraphPad Prism 7 (GraphPad Software Inc, La Jolla, Calif).
Treatment outcomes were assessed using unpaired t-tests and two-
way analysis of variance.

Results: From January 2015 to December 2017, there were 21,383 pa-
tients (34,014 limbs) who underwent thermal or MOCA procedures for
chronic venous disease. The average age of the cohort was 571 =
14.04 years, and 73% were female. Patients/limbs were divided into
the following groups: MOCA GSV (342/545), MOCA SSV (41/62), RFA
GSV (15,069/25,153), and RFA SSV (1450/2087). Preintervention and post-
intervention rVCSS and CIVIQ-20 data were analyzed at 1 month. All
postintervention rVCSS outcomes for RFA in the GSV or SSV demon-
strated significant improvement compared with preintervention scores
regardless of CEAP class (P = .001). Patients treated with MOCA
demonstrated improvement in all CEAP classes accept for C5 MOCA
GSV patients and C6 MOCA SSV patients (P = .001). CIVIQ-20 scores
at T month were similar regardless of treatment modality or treatment
outcome. CIVIQ-20 scores ranged from 50 before intervention to 35 af-
ter intervention at 1 month.

Conclusions: MOCA appears to be as effective as RFA in the GSV across
CEAP classes. By rVCSS, MOCA may not be as effective as RFA in patients
with C5 and C6 disease in the GSV and SSV distribution, respectively.
However, patient-reported outcomes between treatment modalities
are similar. MOCA in the SSV appears safe. Further assessment and
long-term data are required.
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Objective: VenaSeal (Medtronic, Dublin, Ireland) cyanoacrylate closure
(CAC) requires implantation of a device, not a drug. This case report de-
scribes the histopathologic features of an explanted segment of a great
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Fig 1. Ultrasound demonstrated echo-dense vessel with no venous
flow.
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Fig 2. Microscopic and histopathologic examinations of the explanted
saphenous vein.

saphenous vein (GSV) treated 5.5 years previously with CAC and com-
pares it with an untreated control segment.

Methods: A segment of left GSV from a 65-year-old man 5.5 years after
CAC was localized with duplex ultrasound and surgically excised at mid-
thigh. An untreated control segment was excised from midcalf.

Results: The vessel was nonpalpable. Ultrasound demonstrated echo-
dense vessel with no venous flow (Fig 1). On microscopic examination,
the segments demonstrated a lumen filled by collagenized mature
fibrous tissue and remnants of polymer material (Fig 2). Histopathology
examination revealed cyanoacrylate encapsulated by multinucleated gi-
ant cells and chronic granulomatous inflammation within the vein wall
and focally extending to the adventitial layer (Fig 2). The control vein
exhibited thickening of the medial wall consistent with chronic reflux
pathophysiology.

Conclusions: These findings demonstrate the presence of cyanoacry-
late implant in a GSV treated 5.5 years earlier. The cyanoacrylate is
intermittently dispersed throughout the vein as well as encapsulated
by multinucleated giant cells and chronic granulomatous inflammation.

Author Disclosures: 3. Almeida: Nothing to disclose; S. Murray: Nothing
to disclose.

Contemporary Trends in the Treatment Types E
and Costs of Lower Extremity Superficial

Venous Disease

Nathan Itoga, Elizabeth George, Celine Deslarzes-Dubuis, Kara
Rothenberg, John Harris. Surgery, Stanford University

Objective: The treatment of lower extremity superficial venous disease
has evolved from purely open procedures to less invasive procedures with


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jvsv.2019.01.050&domain=pdf

Journal of Vascular Surgery: Venous and Lymphatic Disorders

Volume 7, Number 2

100000
—Sclero

—-Laser

-Ablation
Stab

—Open

90000

80000

70000

60000

50000

40000

30000

Number of procedures

20000
10000

0
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year
# of Patients 31,537 | 47,677 | 61,985 | 64,043| 73,133 | 75,952 | 57,658 61,488 | 36,904 | 36,686
Total Payment | $101m | $163m | $216m | $226m| $274m | $297m | $229m| $248m | $154m | $157m
Average
payment/patient
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Fig. The volume of each type of procedure by year with payment
information.

innovation and advances in technology. The purpose of this study was to
evaluate the contemporary trends in the treatment type and treatment-
related costs for superficial venous disease.

Methods: Using the Truven MarketScan database (Truven Health Ana-
lytics, Ann Arbor, Mich), a comprehensive database of all private insur-
ance claims in the United States, we investigated the treatment of
lower extremity venous insufficiency fromn 2007 to 2016. We extracted
Current Procedural Terminology codes from the outpatient claims file
and classified treatment into five categories: sclerotherapy, laser ablation,
radiofrequency ablation, stab phlebectomy, and open venous ligation/
stripping. We used multivariate regression to evaluate patients’ charac-
teristics and physicians’ specialty as it related to treatment
reimbursements.

Results: From 2007 to 2016, we identified 448,051 patients who un-
derwent 1,301,565 procedures for lower extremity superficial venous
disease. The average (mean = standard deviation) number of proced-
ures per patient was 3.33 + 3.56, with a median of 2 procedures per pa-
tient (interquartile range, 1-4). The volume of each type of procedure by
year is depicted in the Fig. Sclerotherapy consistently had the highest
procedure volume, followed by laser ablation. All procedure types saw
a decline in volume following a peak in 2012; however, open venous
ligation started to see waning volumes beginning in 2010. This
decrease in volume corresponded to a decrease in the overall annual
total cost of treatment, down to $157 million in 2016 from its peak of
$297 million in 2012. The average payment per patient per year
continued to rise by more than $1000 from $3203 in 2007 to $4280
in 2016. In analyzing physicians’ specialty, compared with radiologists,
cardiologists were associated with a $733 decrease in payment per pa-
tient, and vascular surgeons were associated with a $163 decrease in
payment per patient.

Conclusions: The treatment of lower extremity venous insufficiency
continues to evolve and to favor less invasive open procedures. Although
the overall number of procedures for superficial venous disease
decreased in patients with private insurance, the average payment per
patient has continued to increase, indicating that physicians continue
to maximize reimbursements. Further work is needed to evaluate the ef-
ficacy of procedural reimbursements, especially in the setting of repeated
procedures.
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Objective: Varicose veins are commonly caused by valvular reflux in the
saphenous vein. Most insurance companies approve venous ablation (VA)
for treatment of junctional reflux only and deny therapy for symptomatic
patients with significant reflux below the junction of the saphenous vein
with the deep system. We hypothesize that there is no difference in out-
comes of VA between patients treated for junctional reflux and patients
treated for reflux below the junction with the deep system.

Methods: A retrospective single-center review of consecutive patients
undergoing VA using radiofrequency in an outpatient office was per-
formed from 2012 to 2016. Patients’ electronic medical records were
reviewed for characteristics, imaging, and outcomes. A telephone survey
inquiring about intensity of symptoms on a numeric rating scale of O to
10 before and after treatment was also conducted. Patients were divided
on the basis of the location of reflux at the saphenofemoral or sapheno-
popliteal junction or below the junction. Patients’ characteristics and out-
comes were compared between the two groups. Clinical success was
defined by improvement or resolution of symptoms. Technical success
was defined by vein closure on duplex ultrasound.

Results: There were 265 patients (junctional reflux, 224 [84.5%]; reflux
below junction, 41 [15.5%]) who underwent VA of 343 veins. The mean
age of the patients was 58.8 = 15 years. There was no difference in age
(P = 59), sex (P = .61), or race (P = .88) between the groups. Patients
with junctional reflux were significantly more likely to undergo bilateral
treatment (33.3% vs 12.2%; P = .006). There was no difference in Clinical,
Etiology, Anatomy, and Pathophysiology (CEAP) score (P = .67), laterality
(P = .66), or type of vein treated (P = .59). On ultrasound, veins with junc-
tional reflux were noted to have significantly larger diameters (P = .004);
however, veins with reflux below the junction had higher reflux time
(P < .0001). The clinical success (P = .98), technical success (P = .12),
and complications (P = .29) were not different between groups. The
survey results demonstrated no difference in improvement in pain
(P = .24) or swelling (P = .07) and recurrence of pain (P = .32) or swelling
(P = .84) after 2 years.

Conclusions: The location of reflux in the saphenous vein does not
affect the patient’s presentation or outcomes of VA. Absence of junc-
tional reflux should not be used by insurance companies as a criterion
for denial of VA

Author Disclosures: A. Aurshina: Nothing to disclose; 3. Cardella:
Nothing to disclose; K. Orion: Nothing to disclose; B. Sumpio: Nothing
to disclose; H. Zhou: Nothing to disclose; Y. Zhang: Nothing to disclose;
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Objective: Endovenous thermal ablation for chronic venous disease
treatment is recommended over traditional surgery by international
guidelines. Nevertheless, the indication is associated with its mini-inva-
siveness rather than with the recurrence rate, which remains the same
despite the constant technical evolution of the different devices. Indeed,
the strategy remains the same ablative one of the surgical stripping. In a
2015 Cochrane analysis, venous hemodynamics application in a saphe-
nous-sparing strategy was associated with a decreased recurrence rate
compared with traditional stripping. The aim of this investigation was
to assess the safety and efficacy of a 6-cm endovenous segmental abla-
tion of the saphenofemoral junction in a saphenous-sparing strategy.

Methods: Eighty-five lower limbs of 79 patients (mean age, 55 = 10
years; 30 men and 49 women) affected by chronic venous disease
(C3EpAsPRr) were included. All the patients underwent a 6-cm great
saphenous vein (GSV) ablation distal to the superficial epigastric vein
confluence. Of these patients, 41 were operated on by radiofrequency
(ClosureFast; Covidien, Mansfield, Mass) and 38 patients by laser (LASE-
maR 1500; Eufoton, Trieste, Italy). The procedure was indicated in case
of terminal valve incompetence with presence of a re-entry perforator
along the GSV. Incompetent tributaries along the leg were flush ligated.
Follow-up was performed at 1 year by clinical and ultrasound evaluation.
Venous Clinical Severity Score (VCSS) and Aberdeen Varicose Vein Ques-
tionnaire (AVVQ) were filled in before the procedure and at 1 year.

Results: At a mean 12 = 1 months of follow-up, a recanalization was
recorded in 5 of 85 (5.8%) cases (2 radiofrequencies, 3 lasers), of which
just 2 (1 radiofrequency, 1 laser) showed also a reflux recurrence. No
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