
 http://vas.sagepub.com/
Vascular

 http://vas.sagepub.com/content/early/2013/12/17/1708538113516320
The online version of this article can be found at:

 
DOI: 10.1177/1708538113516320

 published online 17 December 2013Vascular
Hayley M Moore, Tristan RA Lane, Ian J Franklin and Alun H Davies

Retrograde mechanochemical ablation of the small saphenous vein for the treatment of a venous ulcer
 
 

Published by:

 http://www.sagepublications.com

 can be found at:VascularAdditional services and information for 
 
 
 

 
 http://vas.sagepub.com/cgi/alertsEmail Alerts: 

 

 http://vas.sagepub.com/subscriptionsSubscriptions:  

 http://www.sagepub.com/journalsReprints.navReprints: 
 

 http://www.sagepub.com/journalsPermissions.navPermissions: 
 

 What is This?
 

- Dec 17, 2013OnlineFirst Version of Record >> 

 at Imperial College London Library on January 13, 2014vas.sagepub.comDownloaded from  at Imperial College London Library on January 13, 2014vas.sagepub.comDownloaded from 

http://vas.sagepub.com/
http://vas.sagepub.com/
http://vas.sagepub.com/content/early/2013/12/17/1708538113516320
http://vas.sagepub.com/content/early/2013/12/17/1708538113516320
http://www.sagepublications.com
http://www.sagepublications.com
http://vas.sagepub.com/cgi/alerts
http://vas.sagepub.com/cgi/alerts
http://vas.sagepub.com/subscriptions
http://vas.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://www.sagepub.com/journalsPermissions.nav
http://vas.sagepub.com/content/early/2013/12/17/1708538113516320.full.pdf
http://vas.sagepub.com/content/early/2013/12/17/1708538113516320.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://vas.sagepub.com/
http://vas.sagepub.com/
http://vas.sagepub.com/
http://vas.sagepub.com/


XML Template (2013) [12.12.2013–12:09pm] [1–4]
//blrnas3/cenpro/ApplicationFiles/Journals/SAGE/3B2/VASJ/Vol00000/130038/APPFile/SG-VASJ130038.3d (VAS) [PREPRINTER stage]

Original Article

Retrograde mechanochemical ablation
of the small saphenous vein for the
treatment of a venous ulcer

Hayley M Moore, Tristan RA Lane, Ian J Franklin and
Alun H Davies

Abstract

We present the first case of retrograde ablation of the small saphenous vein to treat active venous ulceration. A 73-

year-old gentleman with complicated varicose veins of the left leg and a non-healing venous ulcer despite previous

successful endovenous treatment to his left great saphenous vein underwent mechanochemical ablation of his small

saphenous vein with the ClariVein� system, under local anaesthetic, using a retrograde cannulation technique. Post-

operatively the patient had improved symptomatically and the ulcer size had reduced. This report highlights that patients

with small saphenous vein incompetence and active ulceration can be treated successfully with retrograde mechano-

chemical ablation.
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Introduction

Venous ulceration is generally treated with compression
therapy, but work by Gohel et al.1 showed that surgical
intervention was effective at preventing ulcer recur-
rence. More recent evidence from Kulkarni et al.2 and
Pang et al.3 demonstrated that ultrasound-guided foam
sclerotherapy improved ulcer healing rates compared to
historical data. Mechanochemical superficial vein abla-
tion using the ClariVein� (Vascular Insights LLC of
Madison, CT, USA) catheter does not require tumes-
cent anaesthesia and has good treatment outcomes.4

Twenty two percent of patients with venous ulcer-
ation have small saphenous vein (SSV) incompetence.5

In the presence of active ulceration, open surgery and
distal endovenous ablation techniques requiring cannu-
lation and tumescent anaesthesia may risk the introduc-
tion of infection. The use of ultrasound-guided foam
sclerotherapy has been described, however ablation
rates are variable.2,6–8

In this report, we present the first case of retrograde
ablation of the SSV to treat active venous ulceration.

Case report

A 73-year-old gentleman presented to the clinic at
Charing Cross Hospital with complicated varicose

veins of the left leg, with a non-healing 4-cm diameter
venous ulcer present for more than 1 year. He had a
Clinical Etiological Anatomical Pathological (CEAP)
score of C6bS Ep Asd Pr, an Aberdeen Varicose Vein
Questionnaire (AVVQ) score of 23.85,9 an EQ-5D
0.666, EQ-VAS 7010 and a VCSS of 16.11 He had a
history of type II diabetes mellitus and a past history
of prostate cancer, which had been treated with radio-
therapy. A venous duplex ultrasound revealed refluxing
(>0.5 seconds reflux time) disease of both the great
saphenous vein (GSV) and SSV as well as an incompe-
tent deep venous system. The GSV was 7.2 millimetres
in maximal diameter and the SSV maximal diameter
was 12 millimetres in maximal diameter. He underwent
endovenous treatment to his left GSV, following which
his pain improved and the size of the ulcer reduced
from 4 cm to 2 cm diameter. However, after 6 months
of adequate compression with the three-layer banda-
ging technique, the ulcer had failed to fully heal and
his symptoms worsened. A repeat venous duplex scan
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demonstrated occlusion of the GSV and persisting
reflux in the SSV and the femoral and popliteal veins.
The patient underwent mechanochemical ablation of
his SSV under local anaesthetic in August 2012. The
procedure was as follows:

The SSV was cannulated under ultrasound guidance
at the SSV fascial curve in the popliteal fossa and the
ClariVein� catheter was passed distally using standard
Seldinger technique in a prone reverse Trendelenberg
position. The patient angle was then flattened. Using
standard mechanochemical ablation technique4 and
4ml 2% Fibrovein� (sodium tetradecyl sulphate),
20 cm of the SSV was ablated. The puncture site was
closed with a Steri-Strip dressing (3M, St. Paul, Minn)
and a cannulation site plaster (Mepore; Mölnlycke
Health Care, Gothenburg, Sweden) without sutures.
A schematic of the technique is demonstrated by
Figure 1, with a clinical photo of the equipment in
Figure 2. Adequate compression with the three-layer
bandaging technique was continued until ulcer healing.

At 3-month follow up, subjectively, he had experi-
enced no post-operative pain or inflammation. The
patient had improved symptomatically, increasing his
daily activities due to a reduction in the pain from his
ulcer. The ulcer size had reduced to 3mm with evidence
of granulating tissue at the base. His AVVQ had not

improved – 24.82 (5% deterioration) – however, the
EQ-5D 0.735 (10% improvement) and EQ-VAS of 80
(14% improvement) were both markedly improved and
his VCSS score was improved to 12 (25% improve-
ment). Repeat venous duplex ultrasound at 3 months
showed successful SSV occlusion and a competent deep
venous system.

Figure 1. Schematic of retrograde ClariVein procedure.

Figure 2. Clinical picture of ClariVein mechanochemical

ablation device in use.
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Discussion

In this report, we demonstrate that retrograde venous
ablation using a non-thermal modality is feasible with a
catheter-based technique such as the ClariVein� device.
A mechanochemical catheter device allows distal treat-
ment without the risk of nerve damage due to thermal
injury. This retrograde technique ensures that the can-
nulation site is distant from the site of ulceration, which
may reduce the risk of infection, with the added benefit
that no additional skin punctures are required for tumes-
cent anaesthesia. However, the current rate of infection
during ablation runs at 0.3% and so the improvement
will beminor. Historic infection rates of 4–8%have been
reported in the context of general anaesthetic with sim-
ultaneous adjunctive phlebectomies12–14 and the one
notable report of sepsis after endovenous treatment
was treatment of an ulcer with endovenous ablation
and phlebectomies under general anaesthetic.15

The segment of vein underlying the area of ulcer-
ation can also be treated using this technique, meaning
a longer segment of vein can be ablated. The technique
could also be applied to treat both the distal GSV in the
presence of ulcerations and in the future may allow
precise access to problematic incompetent veins extend-
ing under active ulceration.

Further patients have also been treated with this
approach with good closure rates and improvements
in symptomatology and ulcer status. The normalisation
of deep venous reflux on treatment of superficial reflux
has been previously described after surgery.16,17

Use of the ClariVein� device for retrograde treat-
ment has a good margin of safety as the amount of
liquid sclerosant used is small and the active treatment
area is 2 cm distant to the cannulation site to prevent
skin damage. Coupled with a vein in spasm and a cath-
eter impeding flow, proximal passage of sclerosant into
the deep venous system before deactivation by blood is
highly unlikely.

Conclusion

This report highlights the expanding possibilities for
treatment of venous ulceration. Patients with SSV
incompetence and active ulceration can be treated suc-
cessfully with retrograde mechanochemical ablation
whilst maintaining sterility.
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