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Perforator Management with Endovenous
Laser Ablation and its Role in the Treatment
of Resistant Venous Ulcers
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ABSTRACT

Introduction: Varicose vein disease can present in different
patterns with pathological components being restricted to Great
Saphenous Vein (GSV), Short Saphenous Vein (SSV), perforators
or any combination of these. The role of perforators has been
debated in the past especially for non-healing ulcers. Different
methods of treatment have been used in the past for treatment
of perforators with Endovenous Laser Ablation Therapy (EVLT)
emerging as a promising modality.

Aim: To calculate the rate of perforator closure post-EVLT
and to study the patient’s progress using Revised Venous
Clinical Severity Score (RVCSS) post-treatment of incompetent
perforators in resistant cases of varicose vein.

Materials and Methods: This prospective cohort longitudinal
study comprised of 55 patients suffering from treatment
resistant venous ulcer over a minimal period of three months
with incompetent perforators even after the treatment of
primary venous insufficiency. They were taken up for EVLT. The

INTRODUCTION

Varicose veins are tortuous, dilated veins with histological presence of
tunicaintimahypertrophy [1]. They are most commonly seen between
the age group of 30-70 years. The common clinical presentation in a
case of varicose vein disease include cosmetic problems, leg pain,
pruritus and skin rash. Few patients can present as thickened skin
with pigmentation (lipodermatosclerosis), bleed from a varicosity or
anon-healing ulcer [2]. Varicose vein disease involving the hind limbs
effects the superficial component of venous system i.e., GSV, SSV
and associated perforators. The concept of this disease is ancient
going back into the time of Celsus and Hippocrates who gave the
humoral theory of Avicenna [3]. Previously, the management of this
disease mainly focussed on surgical treatment involving GSV and
SSV, until Homas gave the concept of incompetent perforators
management, in addition to previous treatment in 1916 [4]. Many
research papers have revealed the role of incompetent perforators
treatment in residual and intractable varicose vein [5,6].

Many treatment options are available for perforator management
like open ligation, subfascial endoscopic perforator surgery, coil
embolisation, thermal ablation, sclerotherapy and glue embolisation
[7-10]. Previously, the major focus was on the treatment of GSV and
SSV with management of incompetent perforators through surgical
techniques. Limited study is available which establish the role of
perforator management using endovenous laser technique [11].
So in this study role of endovenous laser treatment in perforator
management and healing of resistant ulcers has been studied.

MATERIALS AND METHODS

This was a prospective cohort longitudinal study carried out over
a period of one year from June 2019 to June 2020 after obtaining
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patients were followed-up for three months for healing of ulcer
and improvement of symptoms using the RVCSS. Statistical
analysis was done using Statistical Package For Social Science
(SPSS version 24.0) and paired t-test was used to calculate the
p-value at three weeks and three months.

Results: Out of 55 patients, 45 consented for active perforator
management. In that group of 45 patients, 75 incompetent
perforators were identified and managed by EVLT. Rest 10
patients opted for the conservative management. The closure
of perforator was found in 100% perforators with 95% of these
patients showing healing of ulcers on follow-up. With treatment
of incompetent perforators, there was a significant reduction in
RVCSS from 9.44 to 4.16 when patients were followed-up after
three months.

Conclusion: The EVLT is an effective method in closure of
the incompetent perforators in lower limb. The treatment
of incompetent perforators is must, especially in cases of
intractable/residual varicose vein disease.

approval from the Institutional Review Board (IRB) Ethical number
DM/IEC/2019-20/195. The study included patients referred to
the Radiology Department with chief complaint of non-healing
ulcer even three months after surgical/EVLT of GSV/SSV and
having incompetent perforators. All procedures performed in
this study involving human participants were according to the
Ethical standards of the Institutional and/or National Research
Committee. Fifty five patients presented during the study period,
who fulfilled this inclusion criteria were taken up for the study.
Those cases having underlying Deep Vein Thrombosis (DVT)
or reflux in the deep vein, overlapping arterial disease were
excluded from the study.

The venous anatomy of the lower limb consists of superficial and
deep veins. Superficial venous system consists of the Common
Femoral Vein (CFV) which begins at the level of the inguinal ligament
as the continuation of the external iliac vein and extends caudally to
the bifurcation into the Femoral Vein (FV) and the profunda femoris
vein, which lie medial to the adjacent artery. The Popliteal Vein (PV)
represents the continuation of the FV after its exit from the adductor
canal in the posterior caudal thigh. The paired anterior tibial veins
arise from the PV and course laterally along the anterior calf to the
dorsum of the foot. The tibioperoneal trunk originates from the PV
slightly caudal to the anterior tibial veins and bifurcates into the
paired posterior tibial veins and peroneal veins. GSV and SSV and
their branches comprise the superficial venous system of the lower
extremities. The GSV empties into the medial aspect of the CFV.
The normal GSV typically is 1 to 3 mm in diameter at the level of the
ankle and 3 to 5 mm in diameter at the saphenofemoral junction.
The SSV measures 1 to 2 mm in diameter inferiorly and 2 to 4 mm
at the saphenopopliteal junction [Table/Fig-1].
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[Table/Fig-1]: Venous anatomy of the lower extremity.

The cases which fulfilled the aforementioned criteria underwent
complete physical examination for any venous pathology. The
evaluation was performed and graded according to the RVCSS
which was given by American Venous Forum [12]. The various
parameters included in evaluation were skin pigmentation, pain,
venous oedema, inflammation, number and size of active ulcers
and were graded according to the scoring pattern mentioned in
the RVCSS. The similar repeat examination after procedure was
performed after three weeks and at three months post-treatment.
The scoring was done independently by two radiologists blinded to
each other’s observation to limit the bias.

The positive cases were assessed with hind limb venous doppler
examination to identify the perforators which are incompetent. The
examination was done in lying down and standing position. The
doppler was performed using high frequency probe (7-12Mhz)
for better resolution imaging. The criteria to label the perforator as
incompetent was reflux for more than 0.5 second and diameter more
than 3.5 mm [Table/Fig-2,3] [13,14]. After the identification of the
incompetent perforators, endovenous laser was used to ablate them.

[Table/Fig-2]: Incompetent perforator with closure procedure.

The ablation was carried out under asepsis in accordance with a
strict protocol [13]. The patient position was set as prone/supine
according to the site of the perforator. After adequate preparation
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[Table/Fig-3]: Reflux is seen on distal augmentation.

of the Ultrasound (USG) probe and the puncture site with 2%
chlorhexidine solution, 5 mL 2% lignocaine was injected for local
anaesthesia. The perforator vein was accessed using the 18-
gauge needle under USG guidance. The position of the needle
was confirmed by USG guidance and blood extravasation through
needle [Table/Fig-4]. No tumescent was given in this procedure.
Under USG guidance, needle tip was positioned at the fascial level.
Furthermore, the positioning of the laser fibre was kept such that
the fibre tip was 1 cm distal to the tip of the needle. Under laser
energy, the perforator vein ablation was done, using 940-nm diode,
1,320 nm Nd:YAG and 1,470-nm microfibers [15]. The perforator
occlusion was ensured using USG in the follow-up [Table/Fig-5]. The
steps of EVLT are shown in the schematic diagram [Table/Fig-6].

[Table/Fig-4]: EVLT procedure done with needle placement at fascial level
arrow).
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[Table/Fig-5]: Postprocedure doppler image showing obliterated perforator with
no flow.
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[Table/|

6]: Fiberoptic laser is inserted into the diseased vein. Laser energy
causes vein to collapse. Laser is slowly withdrawn and vein closes. Vein becomes
harmless fibrous tissue and is gradually absorbed.

STATISTICAL ANALYSIS

Statistical analysis was done using SPSS version 24.0 and paired t-test
was used to calculate the p-value at three weeks and three months.

RESULTS

A total of 55 patients (18 female and 37 male) were taken up in
this study with average age of 48.50+11.86 (25-75 years). A total
of b5 ulcers were present in 55 patients. Out of the 55 patients,
only 45 agreed for the laser ablation of the incompetent perforators.
Rest 10 patients opted for the conservative management. In the
evaluated 45 patients, there were 75 incompetent perforators which
were successfully treated through laser ablation. The most common
site for the perforators was medial aspect of ankle with average
diameter of 4.5 mm.

The patients were followed-up for healing of ulcer and improvement
of symptoms using the RVCSS after three weeks and at interval
of three months after procedure. There was a significant mean
reduction in the RVCSS (5.28+1.52, p-value<0.001) among the
patients with the perforator closure in comparison to the patient
with non-closure. Detailed follow-up RVCSS for the patients and
ulcer healing are given in the [Table/Fig-7].

e Postprocedure Postprocedure (three
P (three weeks) months)
rvcss | Ve | pycss | Yleer | pycss | Yleer
healing healing Healing
Perforators | g 444111 0 6.01+1.01 20 416+ 1.1 43
closed
Perforalors | 16514121 | 0 | 015x1.19 | 1 8.29+1.02 2
not closed

[Table/Fig-7]: Showing RVCSS score and ulcer healing in preprocedure and

follow-upto three months; (RVCSS-Revised Venous Clinical Severity Score).

No major complications were found in this study. However, on
subsequent follow-up post-treatment; 20% patients complained of
pain and redness due to persistent inflammation with few of them
showing small areas of burn around ablation.

DISCUSSION

The study was carried in two aspects to evaluate the success rate
of perforator closure in EVLT procedures and its impact on ulcer
healing in resistant non-healing ulcers. Closure rate of the perforators
in the study was 100%. Its corresponding impact on ulcer healing
was favourable with comparison of pre and postprocedure RVCSS
showing significant postprocedure reduction. Perforator occlusion in
the management of the venous ulcer has always been a debatable
issue in the past. Some studies have shown positive results for the
closure of incompetent perforators [16,17], while some of them
have advocated contrary to this [18,19]. Many studies have shown
that incompetency of perforators can be attributed to change in the
haemodynamics in the lower limb post saphenous vein occlusion
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and these incompetent perforators play an important role in
recurrent venous ulcer [20]. Evaluation of incompetent perforators
is done using the duplex doppler. Various criteria have been used
to evaluate the incompetent perforators. The most widely accepted
criteria for the incompetency of the perforators is diameter >3.5mm
and reflux > 0.5 second [13,14]. Various methods are available
for the management of the incompetent perforators including
surgical method, using cyanoacrylate glue, coil embolisation and
endovenous laser management. This study was intended to study
the efficacy of the endovenous laser treatment of the incompetent
perforators and its impact on the clinical profile of the patient.

The perforator occlusion success rate in this study was 100%.
The available literature also shows a similar high success rate
achieved for perforator closure using laser ablation. Zerweck C
et al.,, in a similar study achieved an occlusion rate of 95.6% [21].
Dumantepe M et al., had a occlusion rate of about 86% in their
study [22]. Similar results were also observed by Hissink RJ et al.,
and Lawrence PF et al., [23,24]. The symptom relief in the patients
of chronic venous insufficiency was calculated using RVCSS and by
separately evaluating the ulcer healing. RVCSS was calculated in
the preprocedure phase and during follow-upto three months. The
average reduction in the RVCSS post-ablation of the perforators
was 5.28+1.52 which was significant statically (p-value<0.001).
Similar results are also found in the literature. Most studies have
revealed favourable reduction in the RVCSS postperforator closure.
Prasad Bp K et al., studied the RVCSS after perforator management
in chronic residual and recurrent varicose vein [25]. A significant
reduction in score was evident i.e., from 8.18+3.60 to 4.30+2.48
after three months which decreased even further to 2.42+1.52 after
six months and significant statistical result. Dumantepe M et al., also
showed similar results in their study [22]. Amongst the cases with
perforator treatment, the ulcers were healed in 95% of the cases
in three months, however there was no significant improvement
in patients who opted for conservative treatment. Lawrence PF et
al., also illustrated ulcer cure in 90% of their patients [24]. Similarly
Prasad Bp K et al., also gave about 100% cure in the patients with
ulcer post-treatment of incompetent perforator [25].

The laser management of the perforators offers multiple advantages. It
has high success rate which is most novel method of management of
varicose veins. However, it is not universally available and is expensive
treatment modality for varicose vein and perforator management.
Endovenous laser management produces successful results in
treatment of patients with incompetent perforators. Treatment
of incompetent perforators produces significant symptomatic
improvement in the form of decrease in the RVCSS and improved
ulcer healing. The laser ablation has its associated complications. In
20% of patients in the study there was persistent inflammation with
few of them shows small areas of burn around ablation.

Limitation(s)

Firstly, it was carried in a short sample size. Secondly, perforator
closure was studied in specific set of patients who had already
undergone primary treatment of GSV/SSV stripping/ablation. The
generalisation of the results to full set of population has to be done
with caution. Thirdly, study was done with short time of follow-
up limited to three months. The delayed complications/effects of
perforator closure and its impact on ulcer healing was not done
after three months.

CONCLUSION(S)
The EVLT is a relatively safe procedure producing no major
complications in the patients. It is a very good method in closure
of the incompetent perforators in lower limb, producing 100%
success rate in present study. It produces statistically significant
mean reduction in the RVCSS in comparison to the patient with
non-closure.

International Journal of Anatomy, Radiology and Surgery. 2021 Jan, Vol-10(1): RO28-R0O31



l . www.ijars.net

REFERENCES

[1] OkluR, Habito R, Mayr M, Deipolyi A, Aloadawi H, Hesketh R, et al. Pathogenesis
of varicose veins. J Vasclnterv Radiol. 2012;23(1):33-40.

Golledge J, Quigley FG. Pathogenesis of varicose veins. Eur J Vasc Endovasc
Surg. 20083;25(4):319-24.

Recek C. Historical review of opinions on the nature of varicose veins and leg
ulcers and their treatment. Rozhl Chir. 2006;85(12):641-45.

Homans J. The operative treatment of varicose veins and ulcers, based upon a
classification of these lesions. Surg Gynecol Obstet. 1916;22:143-59.

Bush R, Bush P, Flanagan J, Fritz R, Gueldner T, Koziarski J, et al. Factors
associated with recurrence of varicose veins after thermal ablation: results of the
recurrent veins after thermal ablation study. Sci World J. 2014; 2014:505843.
Thibault PK, Lewis WA. Recurrent varicose veins. Part 1: evaluation utilizing
duplex venous imaging. J Dermatol Surg Oncol. 1992;18:618-24.

Van Neer PAFA, Veraart JCUM, Neumann HAM. Venae perforantes: A clinical
review. Dermatologic Surg. 2003;29:931-42.

Thibault PK, Lewis WA. Recurrent varicose veins. Part 2: Injection of
incompetent perforating veins using ultrasound guidance. J Dermatol Surg
Oncol. 1992;18:895-900.

Van Dijk LC, Wittens CH, Toonder IM, Laméris JS, du Bois NA, Pattynama PM.
Ultrasound-guided percutaneous coil embolisation of incompetent perforating
veins: not effective for treatment of venous ulcers and recurrent varicosities. J
Vasc Interv Radiol. 1999;10:1271-74.

Toonder IM, Lam YL, Lawson J, Wittens CH. Cyanoacrylate adhesive perforator
embolisation (CAPE) of incompetent perforating veins of the leg, a feasibility
study. Phlebol J Venous Dis. 2014;29:49-54.

Proebstle TM, Herdemann S. Early results and feasibility ofincompetent perforator
vein ablation by endovenous laser treatment. Dermatol Surg. 2007;33:162-68.
Hardman RL, Rochon PJ. Role of interventional radiologists in the management of
lower extremity venous insufficiency. Semin Intervent Radiol. 2013;30(4):388-93.
Kuyumcu G, Salazar GM, Prabhakar AM, Ganguli S. Minimally invasive treatments
for perforator vein insufficiency. Cardiovasc Diagn Ther. 2016;6(6):593-98.

[
[31
[41
(5]

[6]
[71
(8]

[91

[10]

1]
N2

[3l

Gaurav Kumar et al., Endovenous Laser Perforator Management and Ulcer Healing . I
[14] Van Rij AM, Hill G, Gray C, Christie R, Macfarlane J, Thomson I. A prospective
study of the fate of venous leg perforators after varicose vein surgery. J Vasc
Surg. 2005;42(6):1156-62.

Min RJ, Zimmet SE, Isaacs MN, Forrestal MD. Endovenous laser treatment of the
incompetent greater saphenous vein. J Vasc Interv Radiol. 2001;12:1167-71.
Gloviczki P. The rationale for the treatment of perforating veins in advanced
chronic venous insufficiency. Dis Mon. 2010;56:658-62.

van Gent W, Wittens C. Influence of perforating vein surgery in patients with
venous ulceration. Phlebol J Venous Dis. 2015;30:127-32.

O’Donnell TF. The rationale for ablation of incompetent perforating veins is not
substantiated by current clinical evidence. Dis Mon. 2010;56:663-74.

Recek C. Competent and incompetent calf perforators in primary varicose veins:
a resistant myth. Phlebol J Venous Dis. 2016;31:532-40.

Gloviczki P, Gloviczki ML. Evidence on efficacy of treatments of venous ulcers
and on prevention of ulcer recurrence. Perspect Vasc Surg Endovasc Ther.
2009;21:259-68.

Zerweck C, von Hodenberg E, Knittel M, Zeller T, Schwarz T. Endovenous laser
ablation of varicose perforating veins with the 1470-nm diode laser using the
radial fibre slim. Phlebology. 2014;29(1):30-36.

Dumantepe M, Tarhan A, Yurdakul I, Ozler A. Endovenous laser ablation of
incompetent perforating veins with 1470 nm, 400 pm radial fiber. Photomed
Laser Surg. 2012;30(11):672-77.

Hissink RJ, Bruins RM, Erkens R, Castellanos Nuijts ML, van den Berg M.
Innovative treatments in chronic venous insufficiency: Endovenous laser ablation
of perforating veins: a prospective short-term analysis of 58 cases. Eur J Vasc
Endovasc Surg. 2010;40(3):403-06.

Lawrence PF, Alktaifi A, Rigberg D, DeRubertis B, Gelabert H, Jimenez JC.
Endovenous ablation of incompetent perforating veins is effective treatment for
recalcitrant venous ulcers. J Vasc Surg. 2011;54(3):737-42.

Prasad Bp K, Joy B, Toms A, Sleeba T. Treatment of incompetent perforators
in recurrent venous insufficiency with adhesive embolisation and sclerotherapy.
Phlebology. 2018;33(4):242-50.

(9]
[e]
n7
8]
9]

[20]

[21]

[22]

[23]

[24]

[25]

PARTICULARS OF CONTRIBUTORS:
1. Assistant Professor, Department of Radiodiagnosis and Imaging, SGRD Institute of

Medical Sciences and Research, Amritsar, Punjab, India.

2. Associate Professor, Department of Radiodiagnosis and Imaging, SGRD Institute of Medical Sciences and Research, Amritsar, Punjab, India.

3. Resident, Department of Radiodiagnosis and Imaging, SGRD Institute of Medical S
4. Resident, Department of Radiodiagnosis and Imaging, SGRD Institute of Medical S

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Amandeep Singh,

469, East Mohan Nagar, Sultanwind Road, Amritsar-143001, Punjab, India.
E-mail: dr.amancs@gmail.com

AUTHOR DECLARATION:

¢ Financial or Other Competing Interests: None

e Was Ethics Committee Approval obtained for this study?  Yes

¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects.

International Journal of Anatomy, Radiology and Surgery. 2021 Jan, Vol-10(1): RO28-R0O31

ciences and Research, Amritsar, Punjab, India.
ciences and Research, Amritsar, Punjab, India.

PLAGIARISM CHECKING METHODS: ©antetall
o Plagiarism X-checker: Aug 18, 2020

* Manual Googling: Oct 01, 2020

¢ Thenticate Software: Nov 02, 2020 (07%)

ETYMOLOGY: Author Origin

Date of Submission: Aug 14, 2020
Date of Peer Review: Aug 31, 2020
Date of Acceptance: Oct 01, 2020

Yes Date of Publishing: Jan 01, 2021



