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Perforators contribute to
ambulatory venous hypertension

Number and diameter of perforators
Increases in advanced CVI

70% of the IPV have hemodynamic
significance

45% of perforators are not
abolished with saphenous ablation

Zukowski et al. Brit J Surg 1991;78(5):625-629

Delis KT et al. J Vasc Surg. 1998;28:815-825.

Labrapoulos et al. Am J Surg 1995;169:572-574.

Danielson G et al. Eur J Vasc Endovasc Surg. 2005;30:670-673.
Blomgren L et al. J Vasc Surg. 2005;42:315-320.



When to Treat Them ?
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Incompetent Perforators Advanced CVI (C5 - C6)

No deep venous obstruction
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Perforating Veins

Competent Incompetent
(<500 ms) ( >500 ms)

Labropoulos N, Tiongson J, Pryor L, Tassiopoulos
AK, Kang SS, Ashraf, Mansour M, et al. Definition of
venous reflux in lower-extremity veins. JVasc Surg
2003;38:793-8.

Coleridge-Smith P, Labropoulos N, Partsch H, Myers
K, Nicolaides A, Cavezzi A, et al. Duplex ultrasound
investigation of the veins in chronic venous disease
of the lower limbs: UIP consensus document:part I.
Basic principles. Eur J Vasc Endovasc Surg
2006;31:83-92.

@ MAYO CLINIC



36734 (1999)

New Insights into Perforator Vein Incompetence

M. Labropoulos*’, M. A. Mansour', 5. 5. Kang', P. Gloviczki®* and W. H. Baker’

the deep

* A perforator vein diameter of 3.9 mm had
high specificity (96%)
low sensitivity (73%)
to predict incompetence
* Almost one-third of the incompetent
perforators had a diameter of < 3.9 mm
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Diameter-retlux relationship in perforating
veins of patients with varicose veins

Joiao Luis Sandri, MD, Fanilda S. Barros, MD, Sandra Pontes, MD, Claudio
Jacques, MD, and Sergio X. Salles-Cunha, PhD, Vitoria, Espirito Sante, Brazil

Purpose: Treatment of chronic venous valvular insufficiency requires understanding of
the hemodynamics of perforating veins. To preserve normal veins or veins that can func-
tion normally once primary sources of valvular insufficiency are removed, a better
understanding of the diameter-reflux relationship is desirable. We measured reflux and
diameters in 500 perforating veins of patients with varicose veins (C;EpAspPR).
Methods: Color flow duplex ultrasonography scanning was performed with the patient
standing. Perforating veins were mapped medially in the thigh and medially, laterally,
and posteriorly in the calf. Reflux was defined as reverse flow that lasted longer than 0.5
seconds. Diameters were measured on B-mode transverse projections at the crossing of
the fascia. Competent

Student f test, one-wa

msaweee a perforator diameter of 3.5 mm was

=17)and 4.7 + 1.9 n

1?9': and 3.7 + 1.0 mu I " "
vy aSssoclated with reflux in 90%
and 1 * + 1‘.] mm ln

diameters of 3.5 mm o

than 90% of the cases.

Conclusion: An enuargement in the diameter of the perforating veins of 1 to 1.5 mm in

the calf or 2 mm in the thigh of patients with varicose veins could be the difference

between normal flow and reflux. Further studies are needed to confirm if elimination of

reflux in patients with primary varicosity will transform incompetent perforators to

competent ones. (J Vasc Surg 1999;30:867-75.)
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Supplement to

Vascular Surgery

Official Publication of tha
Soclaty for Vascular Sungany®

Vohme 53 Supplement 5 May 2011

The Care of Patients with Varicose Veins and Associated
Chronic Venous Diseases

Ty for VASCULAR SUR

Clinical Practice Guidelines of the Society for Vascular Surgery®
and the American Venous Forum

INA Mosby

W VS CEUNg.org

W MAYO CLINIC

associated chroni

practice guidelines of the Society for Vascular
Surgery and the American Venous Forum

Perer Gloviczki, MD,” Anthony J. Comerota, MD," Michael C. Dalsing, MD,” Bo G. Eklof, MD i
David L. Gillespie, M), Monika L. Gloviceki, MDD, PhID, Joann M. Lohr, MIV# Robert B. McLafferry, MD,®
Mark H. Meissner, MD,' M. Hassan Murad, MDD, MPH. Frank T. Padberg, MD.* I"P:frT Pappas, MD,*
Marc A. Passman, MD,! Joseph D. Rafferto, MD,™ }
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Perforating Veins

Competent
(< 500 ms)

Non-Pathologic

Incompetent
(>500 ms)

« Small (< 3.5 e Large (< 3.5
mm) mm)

« C2-C4 *C 5-6

* Not In close « Underneath a
proximity of healed or active
ulcer ulcer
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Guidelines of the SVS/AVF on Duplex Scanning

N of
Guideline

Guideline

Grade of
recommendati
on

1 =strong

2 =weak

Grade of
Evidence

A: High quality
B: Moderate quality

C: Low or very low
Quality

2.4.
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We recommend a cutoff value of
500 ms for the perforating veins

1

B




Mid-term results of endoscopic perforator
vein interruption for chronic venous

insufficiency: Lessons learned from the
North American Subfascial Endoscopic
Perforator Surgery registry

Peter Gloviczki, MD, John J. Bergan, MD, FACS, Jeffrey M. Rhodes, MD,
Linda G. Canton, RN, BSN, Scott Harmsen, MS, and Duane M. Ilstrup, MS,
and the North American Stud}" Group, Rochester, Minn, and San Iiege an d La
Jolla, Calif

Pirpose: The safery, feasibilivy, and eardy efficacy of subfascial endoscopic perforator surgery (SEPS)
for the weament of chronic venous insuffidency were established in a preliminary repore. The
long-term dinical outcome and the late complicadons after SEI'S are as yer undetermined.
Methods: The North Amencan Subfascal Endoscopic Perforator Surgery remsiry collected infor-
madon on 143 SEPS procedures that were performed i 17 centers i the Undted States and
Canada between August 1, 1993, and February 15, 1996, The data analysis in this stody foomsed
on mid-term outcome in 146 patd
Resslte One hundred foroy-six pan
87 years) underwent SEPS. One
21 (14%) had healed uloers {dass 5
tant venous procedures (sirpping,
no deaths or pulmonary embolism
low-up perinds averaged 24 mong
was 38% (median dme tw healing, :
deep venous obstrumion prediceed
398 ar the last follow-up (P < .
vears was 28% (standard error, <
recurrence rate (46%) than did the
Twenty-cight of the 122 patients |
actve uleer at the last follow-up «
Conclusions The interrupton of
decreasing the symptoms of chroni
new uleer developmient, however,
reevaluation of the indications for
vious deep vein thrombosis are s

bosis are less sucosssful. Operado

Median 54 days

Vasc Surg 1999:20:489-502.)

Limbs a risk 1M 52 34 25
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vein interruption for chronic venous

insufficiency: Lessons learned from the
North American Subfascial Endoscopic
Perforator Surgery registry
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Linda G. Canton, RN, BSN, Scott Harmsen, MS, and Duane M. Ilstrup, MS,
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Pirpose: The safery, feasibilivy, and eardy efficacy of subfascial endoscopic perforator surgery (SEPS)
for the weament of chronic venous insuffidency were established in a preliminary repore. The
long-term dinical outcome and the late complicadons after SEI'S are as yer undetermined.

Methods: The North Amencan Subfascal Endoscopic Perforator Surgery remsiry collected infor-
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Mid-term results of endoscopic perforator
vein interruption for chronic venous

insufficiency: Lessons learned from the
North American Subfascial Endoscopic
Perforator Surgery registry

Peter Gloviczki, MD, John J. Bergan, MD, FACS, Jeffrey M. Rhodes, MD,
Linda G. Canton, RN, BSN, Scott Harmsen, MS, and Duane M. Ilstrup, MS,

and the North American Stud}" Group, Rochester, Minn, and San Iiege an d La
Jolla, Calif

Pirpose: The safery, feasibilivy, and eardy efficacy of subfascial endoscopic perforator surgery (SEPS)
for the weament of chronic venous insuffidency were established in a preliminary repore. The
long-term dinical outcome and the late complicadons after SEI'S are as yer undetermined.
Methods: The North Amencan Subfascal Endoscopic Perforator Surgery remsiry collected infor-
madon on 143 SEPS procedures that were performed i 17 centers i the Undted States and
Canada between August 1, 1993, and February 15, 1996, The data analysis in this stody foomsed
on mid-term outoome in 146 pagents.

Resslte One hundred forvy-six patents (79 men and 67 women; mean age, 56 years; range, 27 w
87 years) underwent SEPS. One hundred a
21 (14%) had healed uloers (dass 5 ). One h
tant venous procedures (simpping, 70; high
no deaths or pulmonary embolisms. One de
low-up periods averaged 24 months (range,
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REVIEW

The Role of Superficial Venous Surgery in the
Management of Venous Ulcers: A Systematic Review

D.P.J. Howard **, A. Howard®, A. Kothari ®, L. Wales <,
M. Guest ©, A.H. Davies*
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Dutch SEPS Trial

* RCT on best medical treatment vs.
SEPS and saphenous ablation

* No difference at 29 months

* SEPS beneficial
° In recurrent and in medial ulcers
°* In centers of excellence

G o cenan Gent WB et al. J Vasc Surg 2006:44;563-571
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Letter regarding: ‘The role

of perforators in chronic venous
insufficiency’ by TF O’Donnell.
Phlebology 2010;25:3-10
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MS Whll‘eley
The Whiteley Clinic, 1 Stiding House, 5




One-year outcomes of radiofrequency ablation
of incompetent perforator veins using the
radiofrequency stylet device

P Marsh, B A Price, J M Holdstock and M 5§ Whiteley
The Whiteley Clinic, 1 Stirling House, Stirling Read, Guildford, GU2 7RF, UK

Abstract
0 i

reatment for I

Keywords: incompet
insufficiency

Introduction

« 1 year closure rate after RF was 88%
 RF stylet is an effective treatment of incompetent
perforating veins

outoomes.

DO 10,1258 /pheb
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Endovenous ablation of incompetent perforating

veins is effective treatment for recalcitrant venous

ulcers

Peter F. Lawrence, MD, Ali Alknifi, MD, David Rigberg, MD, Brian DeRubertis, MD, Hugh Gelabert,
MD, and Juan Carlos Jimenez, MD, Los Angeles, Calif

Objectives: Endovenous closure of incompetent saphenous veins has been reported to facilitate venous ulcer healing;
however, there is little information about the effectiveness of perforator ablation (I"A) in healing recalcitrant venous
ulcers. We report our experience with PA with venous ulcers unresponsive to prolonged compression therapy.

Methods: Padents with nonhealing venous ulcers of =35 montdhs’

lower extremity venous system for incompetence of superficial, perforating, and deep veins. Patients who had either no
saphenous incompetence or persistent ulcers afver saphenous ablation underwent PA of incompetent perforating veins >3
mm that demonstraced reflux; initial treatment was performed on the perforator vein adjacent vo the ulcer with addidional
incompetent veins treated if ulcer healing failed.

Results: Seventy-five ulcers with 86 associated incompetent perforating veins were treated with PA in 45 patients with
CEAP 6 1. =~ —= venous ulcers. Treated incompetent perforavor veins were located in the medial ankle {(61%), calf
(37%), and lateral a... - ~& PA_ assessed by postprocedure duplex ulerasound, was 58%; repeat
ablation wa~ _

infection, . . .
due o in 75 recalcitrant ulcers treated with RF ablation

their nlce

for heali 90% of ulcers healed when at least 1 perforator
W was closed
No ulcer healed without at least 1 perforator
being closed
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The impact of ablation of incompetent superficial
and perforator veins on ulcer healing rates

Michael Harlander-Locke,* Peter F. Lawrence, MD," Ali Alktaifi, MD.* Juan Carlos Jimenez, MD,"*
David Rigberg, MD." and Brian DeRubertis, MD." San Diego and Los Angeles, Calif

Objective: We assessed the impact of endovenous ablatio e . . .
saphenous [SSV]) and perforator (posterior tibial [PTPV 1 dble IV. The ulcer healing rates associated wath the

failed conventional compression therapy.
Methods: Patients with CEAT 6 ulcers were weated with
and depth were wacked prospectively. Those ulcers
compression therapy underwent ablation of at least one Preallation Potablarion
Results: We performed 140 consecutive endovenous abla healis _— bheali N
ulcers in 88 limbs. Ulcers had been present for 71 = o "I:H ¢ 3‘1-':[ i J ) HE"T__ ] 'I'r"'_r_: )
successful ablation, the healing rate for healed ulcers im Variable (e /mo) = SEM  (com”/mao) = SEM P value
(= .05). Ulcer healing rate for healed ulcers, based o
cm? /month, and PTPV = 2.9 cm? /month. Afrer a minim Healed ulcers
months), 76.3% of patients healed in 142 = 14 days. Tw caled tieers _
unrelated illnesses, six patients are sdll actively healing, a All veins . - . = 05
four patients with six ulcers (7.1%) recurred; two have A xial
. . .. HAXL
Conclusion: There is measurable and significant reduc GSV y - (5
incompetent superficial and perforator veins in patients w A e "j
2012;55:458-64.) S8V : : : < 05
Perforators
PTPV . 9+, <05
Unhealed ulcers
All veins : — 4. 1 < 05
GSV : — 6. 2 <05
PFITV : -28=x.1 <05
—
G5V, Grear saphenous vemn; FIPV, posterior nbial perforator vein; S5V,

incompetent vein ablated

small saphenous vein.
Posiove rates ndicate an increasing ulcer size; while negative rates indicate a
decreasing ulcer size. Significance was determined using the Wilcoxon

MAYO CLINIC - .
U‘\Tlﬂ rwo-sample paired sign rank vest.




Perforator Interruption in Simple
Varicose Veins (C2)

Kianifard B, Holdstock J, Allen C, Smith C, Price B, Whiteley MS.
Randomized clinical trial of the effect of adding subfascial endoscopic
perforator surgery to standard great saphenous vein stripping.

Br J Surg 2007;94:1075-80.

* RCT: 38 limbs with HLS + SEPS, 34 with HLS

°* No difference in pain, mobility, varicose vein
recurrence and QOL scores At 1 year

e SEPS added no benefit in C2 disease
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The Management ol Chronic Venous
Insulficiency With Ulceration: The Role ol
Minimally Invasive Perlorator Interruption

R I
. Bohanmon,

Background: The purpose of ths
with interuption of incompealant |.u!|r1uralur VI £
adjunctive therapias in the management of patients with chronic venous insufficiency (CVI1).
Mathods: ralrespactive review ol a prospectvely maintained wveno
callected over 6 years (2005-2011). The sludy cohon included 64 palier vrlh
or O who underwvent I‘l'lir'lil'l"l-E]l‘_.l' I
pararator surg
riéant of thair L
£ COM Ln-..iim'_ wWarg
] .J|IJ|.HJrI VENoUS ukﬁrhﬂ-ﬂllng e e surgical compli-
5. Inaddition o clinic lollow-up examination by a surgical provider, chad noles from othar
subspeaciallies wane also reviewad. We also conducted elephone as mants in patients who
had been lost B clinic -'.JII-:Jw-up in arder o provide complele oulcome
Results: In this = 64) of patients with CVl who had adjunc hua IPY Ireatment,
41 (B47%) o it SEPS and 23 (36% tents underwent RFA-IPV along with ablation ol
the greater sap.. ‘== 08K ar G The mean patient follow-up was 37 monts.
There wara no difle. ~ o ; actors. Twenly-three (B8%) SEPS
and 12 (100 BFA-IPV . waenl on o complataly heal their
vanous ulcars 8 PrOC 80w © =9 (SEPS) and 4.4 (RFA-
1PV man ]
apead a o

ewd © 64 ulcers

et © 100% healed after RF, 88% after SEPS

thera may

w¥ « Recurrence was 17% after SEPS, 25 % after RF

support an

il - Supports perforator + GSV ablation in C6
disease




SEPS vs. Other Methods?

Duplex Guided

Phlebectomy

Proven +
efficacy

Long term +
data

Invasive +++
procedure

Treats all +4++
IPVs

Return to +4+
work

Repeatable 4+
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Guidelines of the SVS/AVF on Treatment of Perforating Veins

N of Guideline Grade of Grade of
Guideli recommendati Evidence
ne on A: High quality
1 = strong B: Moderate quality
2 =weak C: Low or very low
Quality
13 1 We recommend against selective_ 1 B
- treatment of incompetent perforating
veins in patients with simple varicose
veins (CEAP class C2).
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Do Perforator Veins Always Need to be Treated

or Should Treatment be Limited to C5 or C6
Venous Disease and How?

Treat incompetent perforating veins selectively
In patients with large perforators (>3.5 mm)
In C5-C6 disease

when they are located underneath of healed
or active ulcers

Use percutaneous techniques preferentially

SEPS is reserved for rare and refractory
cases with severe skin changes
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