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Preoperative Evaluation

WEe) ot

4 & &
UM Are| 7Y LR E PN
e » Medical & surgical Hx.
HEL + Onset & medical course
ot + Aggravation factor & relieving factor
o Ee ¥4y » Subjective symptoms (leg heaviness, pain,
SEM S night mus_cle cramping, iching sensation,
paresthesia...)
« Cosmetic problem? medical problem?
Uttt 2 =RTCE
Sex, age, body weight, height « Symptom onset time & progression period
Medical Hx. : DM, Hypertension, allergy, s j’rgdisptgstittion factors : Heredity, trauma Hx.
smoking, rheumatologic disease... 0D, activity L
. _ * Previous Tx. Hx. : Medication, scleroTx.

Surgical Hx. : frcture Hx. Operation Hx. Elastic stocking apply Hx.
OBGY Hx. : pregnant & delivery Hx. « DVT, vasulitis, thrombophlebitis, skin ulcer
Pregnant plan, hormone Tx. Hx.
Contraceptive, menstuation period. * PAOD Hx. CAOD Hx. Lymphedema

« Family Hx. Of vascular disease
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Physical examination

« TH|
O|R 7|2, AT, =Y, HWAHAL A},
T E2 ZH|, Duplex =1}, 7t0j 2}

1 TR : & M i A Ty

2. &Y

3. Xy

Physical examination

Upright standing position
* Both leg

» Venous collateral inspection : lower
abdomen, flanks, pubic region — iliac or
ilio-caval obstruction

« Mesurement of circumferences od both

leg

Trendelanberg , Perthes test

Diagnostic tools

« Definition of reflux
: femoro-popliteal axis, deep vein in
the calf, perforating vein

: retrograde flow (all segment)
duration >0.5s(p<0.001)

: deep femoral, popliteal veins >0.5s
: perforating vein >0.35s

Diagnostic tools

» Diameter of vessel

: GSV ; 3cm below SFJ, mid thigh, at
the knee, lower leg

: SSV ; 3cm below SPJ

* Duplex ultrasound examination(DUS)
: non-invasive, gold standard

* Phlebography - invasive, selective Ix.

DUS technique

Table 1. Pre-cperstive duplex imaging

DUS technique

Anatomic information
* Flow visualization (presence of reflux)

* Provocation manoeuvres of flow
augmentation

Morphology (patency or obliteration)
» Compressibility (thrombosis diagnosis)

.
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Anatomy

Medical record

« U2 X| 23} ; TAISH L= ALR 7|
- 220} M2l CEAP 25

Table IL “The CEAP clasification

CEAP Dhscripeion
L. Chindeal
chassification
Co No visible or palpable signs of venous
discase
C, Telangicctases of reticular veins
Cy Varicose veins
€ Edema
Cu Figmenaation and,/or eczema
Ca Lipodermatoaclerosis and /or strophic
blanche
« Healed venous ulcer
C Active venous ulcer
« Sympuoms, including ache, pain, tigheness,

skin irriarion, heaviness, muscle cramps,
a0 well as osher complain arributsble
o venous dysfunction

C, Asympromac

=2

=




International Consensus for Terminology,
Anatomy & CEAP Classification

SejeilL ofujcle} FrelnelmAl

M =

Background

* Chronic venous diseases
+ Wide spectrum of vein-related problems with morphologic (ex.

Te rm i n O I 0 venous dilation) and/or functional abnormalities (ex. Venous reflux)
g y of long duration

* Varicose veins
« Dilated, often palpable subcutaneous veins with reversed blood flow
+ Most common manifestation of primary chronic venous disease

Chronic venous disorders (CVD) Telangiectasias / Reticular veins
* The entire spectrum of morphological and functional + Telangiectasias
abnormalities involving the vascular system * Dilated intradermal venules

+C1-C6

+ Diameter < 1 mm
+ Synonyms : spider veins, hyphen webs, thread vein

Stages of Vein Disease

* Reticular veins
+ Dilated bluish subdermal veins
+ Diameter : 1 ~ 3 mm
+ Usually tortuous

* Less severe




MIHZ: International Consensus for Terminology, Anatomy & CEAP Classification

Varicose veins

+ Dilated, elongated, tortuous,
subcutaneous veins

* Diameter > 3 mm

» Palpable

Chronic venous insufficiency (CVI)

» presence of edema, skin changes, or ulceration

*C3-(6

* most commonly associated with chronic venous reflux

Venous Insufficiency (=Reflux)

+ Leaky state of one or more of the venous valves, the valve not
closing tightly and blood therefore regurgitating through it, thus
valvular incompetence

» Reflux > 0.5 seconds

« Positioning : hydrostatic pressure is the key
patient should be examined standing

* Color Flow : normal antegrade flow => BLUE
abnormal retrograde flow => RED = REFLUX

Nomenclature
Greater Saphenous or Long Saphenous vein &
sV Great Saphenous Vein (GSV)
Lesser Saphenous Vein (LSV) Small Saphenous Vein (SSV)
i Cranial Extension of the SSV (still used as
Giacomini Vein Giaconini vein)
SF) or Crosse Confluence of the superficial inguinal veins
Dodd or Hunter Perforators Femaral Canal Perforators
Sherman and Boyd Perforators Paratibial Perforators
Posterior Arch Vein Posterior Accessory GSV
Codkett Perforators Posterior Tibial Perforators (still used as Cockett

Communicating veins

perforator)
Intersaphenous veins

Caggiati A. et al. Joumal of Vascular Surgery. 2002

Anatomy

Anatomy of Lower Limb

Venous System

» Superficial

+ Lie close to skin

* Deep
+ Lie within the muscles

» Perforators

+ Connect the superficial and deep venous systems

« Flow normally from superficial to deep
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GSV Anatomy
Perforators

+ Superficial and longest vein in body

» Easily visualized and palpated passing anterior
to the medial malleolus

* Begins on the dorsum of foot from medial end of
dorsal venous arch and extends up medial side
of calf, knee, thigh

+ Estimated 206 perforators in the leg + Drains into the Femoral vein at the SF)

+ Saphenous nerve is very closedly applied to the vein
in lower 2/3 of leg and often injured

+ Fascia is the landmark

Saphenofemoral junction (SFJ) SFJ Variation

Great saphenous vein and tributaries

inguinal ligament
- . superficial epigastric v.

| saphenous opening
(fossa ovalis)
saphenofemoral junction, SFJ
(3 cm to inguinal ligament)
superficial extemal pudendal v.

superficial iliac
circumflex v.

anterolateral v.

great saphenous v,
posteromedial v.
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SSV Anatomy Saphenopopliteal Junction (SPJ)

+ Begins behind the lateral malleolus as a * Most often 2-4cm above the knee crease

continuation of the lateral marginal foot vein

+ Ascends the posterior aspect of the calf and *Higherin25:30%

frequently terminates at the &Tpliteal vein-
)

Saphenopopliteal Junction + Rarely below knee crease

~Lies iman iterfascial compartment » SSV joins the popliteal vein at the SP) and joins deep veins at

a higher level through its cranial extension of the SSV or joins

+ Sural nerve in lower third of leg GSV via the vein of Giacomini

SPJ Variation

CEAP classification

International Consensus

CEAP
Symptoms Clinical signs E; eﬁﬂhg}’ A: anatomy

Cs C C2 Cs C4 Cs Ce €0 - no evidence of venous dz  Ec - congenital W nireToal | [ A

P : pathophysiology

Ep - primary vencus dz  Ad - deep veins Po - venous obstruction

- e
o | . N veins
) / % \'. €2 - varicose veins Es - secondary venous dz Ap - perforating veins  Pn - not specified
< s o

Heavylegs, | Telangectna | Visbeand | Vesous Trephic e cer | Pressence of - edema associated with vel - not specified - not specified
pans in e of el papatie oedena carge ol wih gt one o Fore ] IR 2 B SliE ot
gt prun. | vers varcowt vens | fwithout irophe | venous ongin - | changes v oo
Bamaecd |unadnen e mon .“:“".L. | et | e Cda - pigmentation or eczema
sgpa pgmentad accoepare
o puu by g C4b - lipodermatosclerasis
toease dematts, chags
o el + e more
e e €5 - healed venous ulcer
+ fead mory
€0- 08 ammcrpter y te mea wr 6 - active venous ulcer
Coonesings € A L3
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Graduated Compressive Stocking for Varicose Vein




Endovenous Laser Ablation

Agngrolnt

History of EVLT

* First description of endovenous laser ablation of GSV (puglisi, 1989)
* First report of endoluminal laser energy (sene, 1999)
* First report of minimally invasive method
for incompetent GSV (Navarro, 2001)
= First FDA approval of ELA in USA for GSV(2002)/ for SSV (2003)

* First report regarding early results of ELA in IPV (Proebstle, 2007)

Pulsed deliv

+manual ¢

Mechanism of EVLT

* Delivery of the laser energy to the target vessel
= 600 pm bare-tipped or jacket tipped fiber

* Formation of steam bubbles generating heat

* Destruction of vascular endothelial lining by heat

* Inflammation reaction
= Thrombotic occlusion leading to venous closure
» fibrosis

€ €KL

S

Indication of EVLT
| weeottrmimen  vestitses ]
* Insufficient GSV and gt e ot

and/for pREchm ol NAS

* clinical presentation Ptocsions

+ accessory and perforator S

= recurrent truncal varicos

* varicosities patients with p

Vil ar sirlace sclernsherapy Marinne weiny

« Varicosities in patients with b s

pmlight Telmngectaes

L { { { £ 4
il
i

Procedure of EVLT

-Insertion of microsheath into the G
-Measurement of the distance between access site & 5F)

-Advance of 0.035-inch guidewire to the SFl{under US}

-connecting the fiber to the gene
-sheath withdrawal = axposure of fibertip app. 2em

-confirm of the position using ultrasound

-Preparation o venous inj)

v de

n fiber located 1




-

20164 CHOHEAR

St BIOLS| EUL SRACHY| Ol ol4dm

810 nm Specific for Hb absorption
940nm Balanced ratio between the light irradiated into tissue and its
absorption by Hb and water
980nm 5
1319/1320nm | 54
7]
Wemagiebin  +
1470nm 4. m o i
[t & A
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S H
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1.mqd o s
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Tumescent anesthesia

+ Effect
+ pain reduction during EVLT
* Protection of perivascular tissues by cooling
* Increase the surface area contact between laser tip & vein wall
* Less risk of DVT d/t early post-operative ambulation

* Composition
o 500ml saline
o 5ml 10% lidocaine
© 10ml 8.4% sodium bic|
o 1ml adrenaline

* Method of administra
+ spinal anesthesia nee
* Under the ultrasound
* Hand delivery metho

EVLT targeting GSV varicosity

EVLT targeting SSV varicosity

Perforating veins

* average adult 150 perforators
* one-way valves that force blood to flow

from the superficial system to the deep system

Post.tibial Cockett's Lower Medial aspect of Post. Arch v

Middle ankle & leg Post. Tibial v
Upper
paratibial Boyd's Anteromedial
portion of calf
Femoral canal | Dodd's & Hunterian | Inf. perforator Distal end of G5V
thigh Popliteal vein
Sup. perforator Midthigh G5V
Femoral vein
intergemellar perforator of May midcalf S5V
Soleal veins
para-Achillean | Perforator of Bassi SSV

Peroneal veins

Posterior tibial perforating vein
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Superior femoral canal perforating vein

Paratibial perforating vein

Complication of EVLT

* Procedure related complication

— Vein access problem: prevention of venospasm, Doppler US
— Fiber advancement problems

. Post—procedure events
1. Bruise/ pain: higher wavelength laser {1320nm, 1470nm)
2. Paresthesia (7-9.5%)
= full length GSV EVLT: partial EVLT
=SSV EVLT (40%): Accurate tumescent anesthesia injection
3. Induration: radial fibers, higher wavelengths, lower LEED
4. Rare Cx:supf thrombophlebitis, skin burn, DVT, infection
hyperpigmentation

outcomes
* Surgical stripping vs RFA/ELA

— Similar results
* abolition of GSV reflux
* improvements in quality of life, patient satisfaction
* Cosmetics , pain levels
— Superior results with RFA/ELA
« earlier return to normal activity or work with ELA
* Easier/safer approach for recurrent case after stripping
* Laser vs RFA (EVVERT study)
— Severe Pain, bruising for Laser case
— Biased result due to 810nm laser & bare-tip fiber

EVLT for varicose vein

* Easy to approach

« Broadly applicable, especially for IPV
case, recurrent case

« Efficient method

With technologic * Early recovery d/t early ambulation

evolution including US | Cosmetically confident, minimally
invasive

guidance, laser, fiber and oy
3 » Less complication
temescent anesthesia P

THANK YOU
FOR YOUR ATTENTION
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Endothermal ablation devices

Generator B10nm diode laser 940nm Nd: | 980nm 1319nm 1320nm | 1470nm
type YAG laser | diode laser | Nd:¥AGlaser
output 15 or 30W 15w 120W 15w 15W oW 15W
Delivery | Bare-tipped Jacket Bare- Jacket Bare- Bare- Bare-
device 600um tipped tipped tipped tipped tipped tipped
fiber B00pum BO0pm BO0PM B00um BO0um B00um
fiber fiber{+LPS fiber fiber fiber fiber
I
energy Direct Steam bubbles formation Light Coagulates | Water/blo
delivery contact | 5 heat i P endo od
Mecha | [fibertip]® | = Endathelium destruction “heat -thefium | absorption
-nism Endotheliu generation Vascular
i vein wall Occlusion
Destruction collapse
marking | Everylcm | Every lem nong Every 1cm none none none
pullback lem/3-5s | S50-70dfem | 1emf3-5s | 50-800fcm E i k
(1mmy/s)
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Radiofrequency Ablation

AW (chronic venous insufficiency)2] 714 Q31 919191 A AWRL] 2|8 Xt 15A7F whe Halr} 9)oit) 31A
2% ARAE 9] A W AU ol B VHIRRY) Bebh T S 5 S0l Mool E 7] Asle]
oA WS T2 S Holal gl aFuh glofjAel 22 FHEE 7HEeR 3t Ho|AIE o83k HIRIGA] FHY Alzo]

4

SPAERol tiet BlRdEE] AR v IA] S7HIE Wk aFut A, FlolA A=Y 2|al 2gu) fiestof AlRYst
= AEESo] Itk of% 1999do] vl FDA FIE 15 oS olgst ARel LY 1T AEVNUSE
Closure plus) ThEA ] 2| gzof| 7P HA] 220]7] AJAF=T] Merchant 50| XL 31 Hof] &J5hH 5 7] 52241 HALefA|
Al w82 87.2%, reflux free ratet= 83.8% = Q<=5 A11S H a1 71A1AQ] et HTle] 2R g9l v|nl ATLE0lA
A& T Qi g By & F 55 H28, 3 W 5ol Qlojd S0 vls) B AHEC] Harsieh 0 siAuk oj2gt

AENE ekl Al gt & Jﬂ-‘—HE—‘] 7P 2 AR AmARe] dal e B ZHEE FEiR Qlef Al
5 whels WAHOR Qe e wE o] MRt ol

o 200750l 27F8) 241 555 S NUSEClomre sy 712 7Hele]e] ol 1S Helela 1t A
717} o WAL, 2A) 1155t SA|7S(VNUSRClosure fast)2] 7FEE= 7120] 7helel7k 7ba sl GF AT thalstel
Tem Z20]9] coil (heating element)S gofl H215}al 7]£9] continous pull back systemof|A] HoUA|7} AEE o 7HHElS
LA)0)R] k11 TAHA]7 = BA AZ<x(segmental ablation) Aelstar th 7HE o] Lrl= 1200 & E &2 2027t AAsH
A spe] ofnf e AEes upe] A 100EH 10Ee] B W k. ofefal B4 A%hee A A7 Fol
45cm Zolo] S | =2sh=t] HF 3-5& H= AefA k. 24t a1} BAAE(VNUSRClosure fast)}t 7]E9] 1170
HA|7=(VNUS® Closure plus)i= 72402 Al {RS: 712 Hlszsh ZJolS o 7HEEofA A Als S1toll A=A
£ 7HE Wiz 324 o Far} Qloks Aolal 24t 2=t A <(VNUSRClosure fast)2] 79~ 7HE[E] ©2] 9J21E superi—
or epigastric vein®| Z/spolut thE]Hm koA 2em HofRl Stof| 91%] AJAoRK=T| olf= AlEAlol EAYsh= forward
heatinge] oJ3t 4579 FHZF0] 99S Hol=e7] fftelth

VNUS faste]] thgt 2|2 32 Proebstleso] HAlslGli=t] & 252F0l|A 24 5}t AulafiesS Al3sto] 670 541 AAMY
99.60%2] HAL-L Kol 0.8%2] Y, 2.8%2] 7zrol4} 2]o] DVTL skin burnZe 9j%at HzRkg.o ¢j9irt”

RECOVERY trialefAl 980nm laser ablationa} B]nlsle] 30 524 AARY T2l 100% E3 gafe-s Hoj B2 =&
T3 71 9 o] BRRgo] glojA VNUS fastito] BARH 02 GoJ6HA| Wk B 51¢ic}? &}A|9k radial cabbed fiber7}
old bare tip 980 nm laser®} H| WS 81917]of] EVLTe| H|g| ¥53] Hojut) ek 4~= Qiich o]% 2011dof] Rasmussenso|
HIRPARFA 29 $5tof|A] 1470 nm EVLTO} H|wgh Atoflx] 19 7 E3 HlaeolMe Tt Hl’\?ﬂ ANE HojFo
A& % 1094 pain score, QAPAFTR | E|, Q0 20| Ejolifi= EAKOR 2Ju] 97| RFA Folld £& AnE RojFct”

Fast catheter= A|2AF i A2} 12 mm ofte] atofAfut 285 AAJslal Lot Caleano 5] E‘-J—?} sl oJshd

N
52



20161 CHSHEBLAIRIG AL IlotY] E0F SHALHY| T Oi4dQ

[ = H = X L

12mmo]AF9] large vein (mean 16.6 mm)of| $Jo14] fast catheterE ©|-83F X7 Aujo A 671 F/UA 100%2] HafeS Ho
Bl HEOTS A o]83t Ao 2 FyoAE A e ATE 7|ofE 4= 9t Hsieict?

2| Dietzek o] 2t wl=at f#U 1371 AlH|oflA] X143t 3267 9] SALE gz gt 3}714 A2 AtolM= 59
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1. Anatomy of great saphenous vein

Great saphenous vein (GSV: T AM)L- femoral veinoll HALPHA] H 7]2] 1A AWET} vhlA| E&=d] 71X] Aue]
T Rz Hol7t W GSVe} A 94ar 213 femoral veindt Whik= 9= Qloh 7H4] WSS tii2e] 49 217%0]
ZEo. AulEo|ojA] £A o] 7EAHE A7 o] & anterolateral thigh vein® |} posteromedial thigh vein = anterior accessory
great saphenous vein 50| femoral vein} 7[7to]x GSVe} Thj ofE Awo] GSVRIA] &5 Uo7 a7} glom, ol=
QI3 GSV7F opd TR 74| AJE Aaksl= 7-97F S2A] ¢tk GSV7ZE Saphenofemoral junction (SF)OlAE 5= 7= Lio]
A Fet Aol e Hug A & ok eb S Aol Duplex scand o Tk o] Y= GSV} ofH Fh
SFHA] Femoral veino] YHb=A] markingg alFH 20 AW 483 73S Y 4 okad D).

— Superior epigastric
ven

Anterior

lataral

Superice external

tributary pudandal vein
Famoral vein
P
femioral vein
Great
saphenous vein
Mid thigh (Huterian)
perforator
Poplitaal vein Dod
parforating wein
Boyd's
parforating vain
Antarior
tributary vein
Posterior
Aribarior arch ven
tibial vein
Postarior tibial
perforators
Dorsal
Wenous arch

32l 1. Great saphenous vein within the venous system of the lower limb.
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SFJollA] external pudendal artery”} GSVE} ol 7124HA] a1 7kS: T7)2] 7R 2 UirojA] GSVE 7l Q= 727t QlojA]
o2 7k Awog 9elale] ARBAL SAMAFIA] s Zolstoiof SleH 1Y 2).

33 2. External pudendal artery at SFJ.

E X173 (saphenous nerve)2 subsartorial canalg UobA &5 A5HEEE GSVe} 7AA S=885)7] wjie]] GSVE] Stripping=

BT Sksle A BajAlA &4k 7154d0] 1=t} Saphenous nerveZt $AFE|OlE Baol] ZARS ZeElA|s oroL) ouist
S19] 49 gztol el helo] A1 B SAISH 2 9] Wl EHREA S6A ASS A58 Bt gk 6071
Cadaver leg s& %31 A+ A7& 2 medial malleolusoj|A+= 80%0f| A EAJA17d0] GSVe} A 9] G2z o2 Waky]o] Qljlo
o} midlegoll A= 9Tl H| GSVS} BAIAIZo] Waslel Agicka k1 3.

— Graat saphanous
vein

Saphancus
nere

T2l 3. Correlation between saphenous nerve and great saphenous vein.

YE]Fof|A GSVeF ThHE wEAW-S Mid thigh perforator(Hunterian)@} femoral canal perforator (Dodd)S50] Qlom o]=
SAgAlo] GRRe] e Tearingo] H7] ujge] WER Zzet Wi gick

2. High ligation (Crossectomy) and Stripping of GSV
% Fof| Duplex scang F3f 0] Qlis thsAldw o] 3305 S50l ASFe] SFI7IA] A8l = Zlo] 583t
Anterior accessory vein 59| 7}2| JuEol sl o] Qli= A HHsto] o] QlrhH 7hegt GSVet o] WS



S7IE: HEMGYY DoAts 3 Wis
AleYsh= Zlo] Bt Afsl|Fe] wl 7= Femoral artery®] pulsations REAAH 71 915, = medial edgeof| 478 medial
sideZ 9F 1 cmof|A] 1.5 em A%E2] inguinal crease?} H3§}A| oblique incisions 7}3tcl HA 424 Ao Duplex scans: =3
Marking® S5 palpationglo] lem w3k} 2he: AR FRsalAlt uluk BiAjel ool 2e R BE 297} B
PR AU AT AenR Jisa B WS selo] o] Ik AR Aol s,
Conventional crossectomy+= SFJo|A2] GSVe] RE 71X AWMS Azsl= Ao|X|ut EVLTU RFA A|<of|A] superficial epi—
°

gastric veing savingsto{e Adgo] 3 AZE 9l WAEI Ho|7t gls Zhe i $29] kg W descending draining

it

vessel?Q] superficial epigastric vein®] physiologic drainages Ater Q= ¢l 7oz AZEc)

Superficial epigastric veing: A|2Jgt 7}X] AWM o] AZRS- ulzl 3 superficial epigastric vein termination?] just distal portion
of|A] silk#5-02 AZSE X divisione A|8Y3Hc). Division$- €95 GSVE Mosquito forcep & clampd}il bleeding controlS-
I3} Silk #5—0= GSVE ZAo{A] Caudal directionS 7 |HA] forcepol] GSVo] Blade #112 F& Z7}S 718t £ Pin stripperS
ARISHAT u)g] HEAJSE GSV S8t & retrograde direction® & HSYA|FIT), SHo)|A stripper7} TEA[H 1 o] 2F 5mm2]
Z7)E 7¥5}al mosquito forcep2 o€ Pin stripper?} 3174 GSVE -2 & pin stripperS cranial direction© 2 2F7}F ®jTHA]
GSVE Tx47] 92 FofF 2]l Y95E mosquito forcep 2 & clampdt & Pin stripperS GSV BFo. & Z3kx|71ct Pin stripper
5 £Ho|A GSVuZo 2 wjlH $ A3|Hof|A] bleeding control2 ¢8| caudal direction® & 7|1l E Silk#5—0= Pin stripper
headE GSVo|| IIAQA)7|3L HAES foloHA okl &8-S £0]7] 93l Tumescent solution (1:100,000 epinephrine 500 ml
AE] Al Fao] A2 8ol)S Trivex illuminator®Smith & Nephew,Oklahoma City, U.S.A)E ARE-sto] GSVEof| 119to =2 3¢
3t & caudal direction® 2 stripping2 31t} Stripping2 5FHA] 71X AWo g Qls) #|3to] 9)2H 16G needle® 7[R AW
014 Strippings X133t} Strippinge] U AAE GSV =842 whe} oF 2427t compressiong 3 $ EF A|AS flsf
A%E SpA Wobx] LRAMRE AR AR GSV AL ufel 2w ZelwA] Squeerng (Rolling}S: Stk

dFo] AA=NeH Melfet £5o HIl= Vieryl #5-00=2 FASIAL Steri stripg €¢It He A= o £
Compression dressing=r A8zt $- POD 197o]| 444 2= $- Class [ YRIAEFIS 2R8AIA B3It Bl A] BlAH|20]=4

SEAE T W AYSHOD] PAAERE S F OF T AL ALIES Sk

ASXHW 09| As I UAS
1. Anatomy of small saphenous vein

2B L ARl - A170] oF 3.1 mm ARl tiEAWY} o] Hol FAe- AP WolT), B W O] AJARS:
i 50) Aulgo] ojojaA] &F FAhm oA 7|3 o= TRA] Fole]o] BlEIALo|oA FastL R SoHoA
i T Bl Syt AAEE 9 2/3= 9t sloll fiX[skal tiAlE BAI9F AR o] QUA| efom AR 1/3E
FAJOR RE ofg] Ex|ef dAE]o] qltk

EA O] TR =R of2] 71X TRelRE S Kol Q152) 27-33%Cl| 4]+ popliteal fossaedHollA] GSVe} AAE]
At} deep veini} A= 15,3%0 4= St AAE - thA] 9= Z8gste] GSVoll AZ%7|%= gtk 9-10%0f| 4= pop—
liteal fossaedPol ] GSVol| AAE| 7L} deep veinol] AAE7| % FH(1H 4)>°. LEAPFWo] glE| oA Aple] Tupa) ol
Fo At AAE7] e Sh=t] o] A9Ws “Giacomini's vein”o]2fal F=m tfE|FofA] “femoropoplitecl vein (tHEl&2}
U)o ojojx] ufsl HuWo s FaYsitrE Aol AR AFE AL e ISTRE dEpA]7] = gt

2EAHHE tibial nerve@} sural nerve@} WASHA| 9IX|a Q17 wmell AHF7E A7IH = A7 ke 6l S5 A
Z] 4= Qlck AEA M| mid thighof|A] femoropopliteal vein © & LY 0]3L9] AW E = “Sciatic—like pain™ -395H 4= Qi
(a3 5).

Sural nerves= AxEA o] 9] 1/3F-lof|AE Ttz =¥ uff A5AEW Zhrte| 4] 8617 whitof| Sural nerve in—

juryE Ash] YleliAle Stripping2 mid—cdlf level7x] Alsjel= Zlo] H™slcIY 6).
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GSvV
GSV

Ssv

\

Tibial nerve
Common peroneal nerve

Lateral sural
-~ cutaneous nerve

Medial sural
cutaneous nerve

J&| 5. Correlation of vessels and nerves at popliteal fossa.

Great saphenous vein —— Small saphenous vain

— Intarsaphenous vemn

Sural narve

37 6. Correlation between sural nerve and small saphenous vein.

10
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2. ABNY WS

T Hof| Bt Mls AHAolA s HAE Fos FARE o A5 niRE AFEIth 2 aEd 5249 AAoA
25 mpfstol] AlgEglen daols A =S dlof SR oRE 2dEES SIth o] AREY| Hofl 27t niE
JEfe] Jeke Aol 223t friestol Fote] RofAitE SebfollA S vhiy| ffs AR =8 s F7H]
2EAHe] 25 wlor AL aa A uisi=Ale] A RS FAsIE e S oS sl ealetE
ARESHA] Rl

A obito] mlE] Hlow FARE Fo] oF lem Freo] - FATNE sho] ol AEA S Mosquito forcepser AR510]
Zlo} €2 & Varady retractor®™ (Aesculap, Tuttlingen, Germany)S ARSSH] TS Au|sioiny, AR o] Yoje
Moscito forceps© 2 clamping 3}31 2191591 ZJeet 912 G4 SikisS AMgsto] 22 3 Heisto] Relstich, WupAol
Qe BB ulo] AuApuT} T 2% v gue] eitold AMSIo] YA Hole] BBE HAUSER St
SIHSZ A1) UG AHAPIHE o] ofeE0 = TA A|EA|T Pin stripper 91915 Ao ARlsle] ol
o=z o] Yelrh Fope] FZolA %5 53l Pin stripper?] Heka ERIGH & 2] Aol oF 5 mme] 2] HIIE s3Itk
Pin stripper& 9| o2 ot SEJAJX] 5 Mosquito forcepsE ARSI A WS Y= Fot &9 £ Pin stripperE olZj=2
ol AEAYMS FaL HZO R Lo =g SIqirh. 9ollA] Sik#dE ARESH] AEAYE WS Pin stripper®] Headoll 21745}
gt WAL AgElr| Ao AL foldl st &L £0]7] 98] Tumescent solution (1:100,000 epinephrine& 500

P

ml AY]R]g2=o] 418 2GS Trivex illuminator® (Smith & Nephew,Oklahoma City, U.S.A)S AM880] ARA|A W o]0
IPOR FUF T WASS A WAE T FHo HUF BAES 2-3 mmo| vl4EA = Varady retractor®
(Aesculap, Tuttlingen, Germany)S ARE3lo] HMARES AlaslHon A= 3M™MSteri—strips® (3M™ Hedltheare, Saint
Paul, US.A) g3t BRIBIATE WAL AA%E 5 Pin Stripper7t Sk k5ot Fol] 9] A Viery#5-0"sutures
(Johnson&Johnson, Newdersey, U.S.A)E AR50 1|5} 2alst & 3M™Steri—strips® (3M™ Healtheare, Saint Paul, U.S.A.)&
ARgSte] BtelRit) B $h= 42& ¥ Compression dressing& A3 £ POD 194J0] 442 2|2 & Class I JEAEF&

2RgA1A Estglch Bl Al HjAH| R[S 29A1E T A7 Agsiolon gekrel)e i F ok T Wk 285 E SIglr)
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Duplex Sonography: Basic Concept & Setting of Equipment

Doppler Effect Doppler Effect

= 1842 Christian Doppler (1803-1853)

« 14" Dopplar Effect Mosal in 1|Dopgler Effectll | * Doppler Effact Model in 1|Deppler £ffect

- RadioGraphics

Doppler US Color and Spectral Parameters

= Baseline

= Pulsed wave (PW) Dopple_fr us

= sampled from sample volume (in 2D image) only

= divides the color barinto (+) and (-)
= Velocity scale

= range of flow velocities that are depicted -

= Color Doppler US = Wall filter

= velocity as a color-coded overlay on gray image

= Duplex US

» simultaneous presentation of 2D and PW Doppler = Inversion of flow

= eliminates the typically low-frequency high-
intensity noise from vessel wall motion
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Color-specific Parameters Color gain

= Color box or overlay
= Color bar
= Color gain
= amplification of the
sampled information
= Color priority
= threshold determine %
whether a given pixel e :
is displayed as a gray-scale value or as color value

Color scale

= Angle correction
= Spectral gain

= Sample size

= Sample position

Right CFV

A Right [CFA




Ot7Al: Duplex Sonography: Basic Concept & Setting of Equipment

PW in venous DUS: flow pattern PW in venous DUS: reflux

= Venous flow pattern: phasicity = Saphenofemoral junction (SFJ)
L et — . - ; rl . -.:I:-

Right SFJ VALA |

Parameter Optimization Equipment Specifications

= Color box size: as small as possible VIl Equipment Specifications
- COlOf galn: .ﬁ” ent're Iumen WlthOUt no'se Equipment must be \.li‘.-\Hc of duplex imagin, h:-i] eal-time imaging with cc

the veins and Doppler evaluation of the flow si ginating from within the

a veins. Imaging should nducted at the highest dinically opriate frequency, realizing
= . . BiNg g ¥ g
Doppler angle: 45-60
FRI2Hz s

that there is a trade-off between resclution and beam penetration. This should usually be at a

- N EH2 R - frequency of 5 MHz or greater, with the occasional need for a lower-frequency transducer. In
= Sample size - y—— g - )

most cases, a linear or curved linear transducer is preferable, but sector scanners can be helpful

3 . for difficult patients or for the medial subclavian or innominate v uation of the flow
= Velocity scale : : 4

signals originating from withi umen of the vein should be conducted with a carrier fre-
: / ; 25 2 4 3 alative ar . ’
: quency of 2.5 MHz or greater. A display of the relative amplitude and direction of moving
= Baseline / .

blood should be available.

Imaging and flow analysis are currently performed with duplex sonography, using range gating,
Color Doppler imaging can be used to facilitate the examination.

- Tuned for slower flow velocity!

v W ¥ - AlUM Practice Guideline for the Performance of Peripheral Venous Ultrasound
15 American Institute of Ultrasound in Medicine

Summary References

1. Physics & concept of Doppler US . Boote EJ. AAPM/RSNA physics tutorial for
- PW Doppler, Color Doppler, Duplex US residents: topics in US: DoppI(.er US techniques:
.. Doppler parameters & optimization (cjoncep.ts of bI(?od ﬂowl detection and flow
4 ynamics. Radiographics. 2003;23:1315-1327.
*  colorbox, color scale, color gain, Doppler angle, Kruskal JB et al. Optimizing Doppler and color flow
santnple volume size, spectral scale, baseline US: application to hepatic sonography.
3. PWin venous Doppler US Radiographics. 2004;24:657-675.
* Flow pattern /Valvular insufficiency 3. AIUM Practice Guideline for the Performance of
Peripheral Venous Ultrasound Examinations ©
2015 American Institute of Ultrasound in Medicine




Duplex Sonographic Evaluation for Varicose Vein:
Guidelines and Consensus

Samsung Vein Clinic

UAE, ZAE, A4, AR, o8, B4F, o5

[y o

Duplex ultrasound
investigation - standard ig
assessing the morphology and
hemodynamic of the lower

limb vein . ﬂunntnmlrm Inf(;rl‘rl.-lllrrll

iagnosis)

Aim of the duplex
ultrasound examination

« Both limbs should be studied at initial A
investigation
« high- frequency linear array transducer of
7.5~13MHz. .




7144 Duplex Sonographic Evaluation for Varicose Vein: Guidelines and Consensus

Definition of
venous reflux

Appropriate surface position
of major superficial veins

velop more later in the
cially for non- dilated vei

Mickey Mouse sign

- |dentify GSV, CFV & CFV using "Mickey
Mouse

.
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R e e LR e - AASV distinguish from
: : e GSV - ant. & lateral to
1 GSV, over FV & FA
("alignment sign")
« Have own
compartment - "eye"
« AASV invloved in 14%
of varicose vein

Investing fascia of

= m

- Terminal valve(1-2mm distal to SFJ), preterminal valve( 2cm .

distal) - proximal(sup. epigastric, sup. circumflex iliac, sup. ext.
pudendal) & distal veins(lateral AASV, medial PASV) drain

tributaries)
5FJ), mid-thigh £

A

iIring manual ©
% the SFI(




7144 Duplex Sonographic Evaluation for Varicose Vein: Guidelines and Consensus

sually found in middle and lower 1/3 of thigh _
- pccasionally in the near SFJ - Test the PV proxmal and distal to SPJ ( retrograde flow
‘bidirectioal flow is probably abnormal above SPJ when SPJ terminal valve incompetent, only

. : : : : retrograde flow distal to this level is true deep venous reflux)
|ere?))rd its location & diameter( muscle fascia - SSV reflux during calf compression(systolic) - possible PV or
ve

FV obstruction
- Diastolic phase reflux of SSV- measure diameter at 3cm
distal SP) or popliteal crease

: - The presence of accompanying arteries
- examine above and below SPJ( only retrograde

flow distal to SPJ represent true reflux)
- anatomical & hemody nic relationship of PV,
SPJ and gastrocnem i

A, SSV join PV at SPJ and
joins deep veins at higher
level through TE or join
GSV via Giacomini vein(GV)

B. SSV continues upward as
TE or GV, also connect with
PV through anastomotic : et
tiny vein thigh( semitendinous muscle m|
3y muscle laterally, superio
7 +TEof SSV p
C ' no cennect with » TE or Giacomini vein trans
Sy - | — proximal incompetent vei
deep veins versal(“asce

-GSV in middle to lower 1/3 of leg is competent in 97 %
wth GSV trunk incompetence - branch from GSV is not
situated below fascia

(find the origin of reflux when only GSV below knee trunk
incompeten
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- More than 40 perforating vein

. Descrtptwe terms designating The reason for examination
locations preferred - Primary varicose veins

- Perforator groups - Foot(dorsal, - Recurrent varicose veins

- Skin changes or leg ulceration
plaﬂtar, med. & Iat')' - venous malformation

Ankle(med_ lat., & ant_), Leg(med.. - Suspected deep vein thrombosis
ant., lat.,and post.), Knee,
Thigh(med., ant., post.)

Duplex scanning
2 We recommend that in patients with chronic venous disease, a
complete history and detailed physical examination are
complemented by duplex scanning of the deep and erficia
veins. The test is safe, noninvasive, cost-effective, and rellable

- Duplex ultrasound investigation is

reference standard in assessing the 2.2 We recommend that the four components of a complete duplex
scanning examination for chronic venous disease shou Iri be

morphology and hemodynamics of = : ; : Atting Feadirerent
lower limb veins f ; :

* Adequ_atef use Of IdUD'E‘}? ultrasound 15 2.3 We recommend that reflux to confirm valvular |r—'0rmetewc0 in the
essential in the diagnosis, treament upright position of t l“el.}dhcms be LI:I.ucned in one of two w
and postop. f/u of varicose vein ik

ma C compression an sse of the limb dis Lcl' lu the
point of examination

References

2.4 We recommend a cutoff value of 1
flow (reflux) in the ] i

the great sa

femoral, and the perforati ng veins

2.5 We recommend that in patients with chronic venous insufficiency,
duplex scanning of the perforating veins is perfo
We recommend that the defm on of “patl
15 includes Iho:e wuLn an ourward rlsm of OLJ"dTIOn or
yeneath heale




Duplex Sonographic Real Time Demonstration

oY, 8718,

x
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