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+ Aorta

- Aortic replacement or bypass

— Intervention : EVAR & TEVAR, hybrid procedure
+ Peripheral arterial occlusive disease (PAOD)

- Extra-anatomical bypass

— Intervention : PTA & stent insertion
* Venous disease

— DVT : Thrombectomy & IVC filter insertion

— varicose veins : high ligation & stripping, EVLT
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+ Vascular graft

— Dacron or PTFE graft
— Autogenous vein (ex. GSV)

* Flowmeter

— Postoperative flow & pattern
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= Vascular C-arm, table
+ Contrast injector

+ Protection device

* Guidewire

+ Catheter

+ Sheath

+ Balloon / inflator
« Stent

+ Lead apron
+ Thyroid shield
+ X-ray mobile barriers

+ Lead glasses / gloves

« 5Fr
-+ Guiding cath
+ Supporting cath

+ Multipurpose (MP) / DAV...
+ Cobra
+ Omni
* Pig-tail (angiography cath)
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+ Classic C-arm + vascular package

Vs.

+ Vascular C-arm
* Fluoro
+ DSA (Digital Subtraction Angiography)

+ Roadmap

+ Radiation dose

= 0.035”/0.018”/0.014”

+ Soft/ stiff | superstiff wire
+ Various length (~260mm)
+ Various shapes of tips

+ CTO wire

* Short sheath : general use

— 5Fr~9Fr

« Balkin, Ansel, shuttle sheath..
— Cross-over technique

— Visceral artery procedure
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+ Balloon
— Compliant vs non-compliant
— Cutting balloon..
+ Stent
— Balloon-expandable
- Self-expandable
— Stent-graft (Viabahn)
- Different profile & deployment techniques

— Numerous products - No significant differences
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EVLT or RF ablation for varicose veins
— guidewire AHEE! & J[=Z 0! catheter workE =2

Aortic intervention
— Sales associate 22| 2 28

— Peripheral intervention 2Ct =8 &}C

Peripheral intervention

- IS 42 caseRH, TAEH
CTO & BTK intervention

- BEst FE0I=HE &
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* Aortic disease
* Peripheral vascular disease

* Aortic valve & Mitral valve
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* Specific situation in Korea (gate-keeper?)

Surgery or Intervention
Hybrid op
Is open repair still the d for the descending and

thoracoabdominal aorta?

Anthony L, Estrera, MD

I 1982, i the anaual Intemational Socieiy for Canbeoves-
cular Surgery conferemce, D Crawford' delivered the pres-
identinl addres tiflad, “Aortic Aneurysm: A Multifocal o T

Disane.” n which they reponed resalis on 191 patients oy e e = St
(from a weal of 1310) with muluple thoracle ancurysms. sy, e shsmbard shonidd b il s ot
In this serics, which spanned from 1956 0 i he mmcut appeopuiate ticktcat.
lined many imporant principles from

U year inent w vund todday. G obo
they?

We know now that thonce aonic diseace may ocour in
concurrent locations in as many as 20% of cases and that
complete ports cvahistion should be conssderest for s X
But the question b, does the thomcic norta need to be ohserved over the study period. sugpesting that it would
il b el e o I enduecular Snclailon caeugh?  be difficuli to improve such resilts for open repair msch
I repair dhe mow st dard further
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R
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FIGURE 1. “Individusliond standand™ for sosryum tressmon

S FEEH2E g AQII?
* Cardiovascular surgeon
* Cardiac interventionist
* Radiologic interventionist or Vascular surgeon
Or

. 201222 (%7227 OICIAI??)
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Introduction
Other countries’ situation

Radiologist's perspective

Reviews of articles

Proportion?

Table 1 Audited prosportion of cateqories of vascular drease
discussed a Clasqow Vascular MOTM

Clinical category Rumber (%)
Vascular Imaging: The Evolving Role of the Perpleral el dee “
Multidisciplinary Team Meeting in Peripheral e =
Vascular Disease e
Meserteric artenal disease 1
Andrew Christie, MRCS, FRCR!  Giles Roditi, FRCP, FRER? and misoeflanecus
Lh:)ilb':lt:ﬂ 0;:me.. Southern General Hospaal, Scotland, :dtilu;li\f.ud:!:r9>,-\n|:>d:nlcc (:':iﬁ‘:i‘.:::;::I.xs\::\::;cl Figure 1 Overview maximem intensity projections of four pathents
st PO SMECTORE oo i ctpsgioet i bty e ot oo e
Wagdont SEIVE 35 a-r excellent starting point for multidisclplnary team meeting
Semin butervent Radiol 2014;11:120-128 discussion, displaying a readily interpretable summary of the patients”
The role of MDTM A
* Clinical case discussion -
* Case presentation a
* Planning of Intervention; no delay B 1
[ - -
* Post-multidisciplinary meeting; important Stnsutunton “""“"""'"'.Z'M-Ml
* Education & Research gttt
Most importantly —
Patient-oriented Approach!!! ) e
How about Cardiologist? pa e :
9 Multidisciplinary Approach in
Canada - Aortic Disease -
= i
Multidisciplinary training in cardiovascular fellowship programs PR P . e
® Viewpoint
Multidisciplinary Aortopathy Clinics Should Now Be the
Standard of Care in Canada
* Cardiac imaging Sradley, MBCHE.® arid Saraly C. B Bl 1S o
* Vascular care
* 42% of pph intervention(2011) by cardiology
* Cardiac surgery
* Specially TAVR team
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The Role of MDT

* For differential
diagnosis

Tabile 1. Satfing o multidisciplinany sofopathy cinic

Esmoreis] atnendance at Inscrminene

evary climic mmendece yogpined Acors by seferad
* Screening e gy
pecislin
T Geneix coumelor Vascular srgron
* Specialized Nancpuade | Clnd bl Opbnb
- Clnicalimearch Secial winrker Dithopasdic srgery
cardiovascular osdsaon SR
imaging s e
* Medical & surgical B uriayaine corpalaions fup g ebrbictones
management somic divens s mor: fmquossly mxaimd
* Pregnancy
management
Ideal approach for TAVR? Real world in Korea in the
beginning
e
3 -
N / =
s e
e \ =
a w s
L m—-
:n.‘ll :::-:"‘t::::\Y "‘\Iw Al T B . oart. 381510
Heart, 2015

Anywhere in OR

—

-
-.=' ) Iai
9 =] }.‘t :‘&

e

2 A=Al DHE ALE

* Hybrid OR & Cath * OR alone
room
* Priority of room * Angio C-arm,
* Collaboration or Power injector
alone * Op table
* Experience before * Equipment of
intervention intervention
* checklist * Preparation with
OR member
* Collaboration or
alone
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Conclusions ?-_-," }\|- E" Ll l__.l'

cHo=z
Feff otk 20, &H
o OF EICHD M2I3IX 21, & &8-S 018510
s S, dill, FUHHOH =32 2&(Rescue team!)
« EXE ALE =HI
* Dl 8t & collaboration
ZEH0 SH?
* TAVRZ J1J| #8 EH|
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Catheter and Wire
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Endovascular Techniques 1 - Balloon, Stent, Atherectomy
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dutHor fie FAo] MelS AleAte] Aok, Wol mefat EX4Jof ulet defet). 7MY 58] AMEl= = dAde Terumo
Ate] hydrophilic radifocus guidewireo|t}, ©1¥27o| we} 0,018, 0,025, 0,032, 0.035, 0.038 <17} =t Ti7)e] Ho
0.035212 5 ARg3IT) Tipe] Hokof whe} straight, angled, J-tip type (1.5 cm F= 3.0 cm)©| )11, tip length 3 cm& {4
(flexible)sic). 9= AA 73wo]| wat standard (soft), half stiff, stiff type¢] ¢1om Zo]i= 80 cm, 120 cm, 150 cm, 180
cm, 260 cm F TRt

H7e] 9ol 0.035 Q1% o] F ANGEAE AAe] METE, WMol S4Jo] wket 0,018, 0,014 €1%] Aol
ol g=l= Qltk 7kS vk w4 WH(CTO, chronic total occlusion)of coronary 0.014 inch dedicated CTO—guidewireo]| 3ltds}
X Conquest series (Asahi Intec.), Miracle series (Aschi Intec.), Progress Sereis (Abbot Vascsular) 50] 68 & = Qlc}
0.018 ¢1%] VI8—Control, 0,016 ¢1%] Fathom~16 (Boston Scientific), 0.018 ¢1%] sv—5 (Cordis), 0.014 1] Approach CTO
wire (COOK), 0.014 T+ 0.018 217 Nitrex (EV3), 0.014 ©]2] Skipper DEEP (Medtronic Invatec.) 5 ZZofl= 2T A4S
918 REANSO] ol FAIET 9lck 0.0 T 0.018 917 HAEL ALES) Al 29, AAEL @] $I5jo] Microcatheter
S ARESh= Alo] HEYE 4= Qlar, WREW Al ¢35t Microcatheter® 2.6F CXI support catheter (COOK), 2.4Fr Renegrade
STC (Boston Scientific) So] 3838 4= lch

Amplatz super stiff (Boston Scientific)-2 0.035 T 0.038 system @ & =FZo] - A5t diltortous vessel)S E35}o]
wsfst sfjEela L5 712 (difficulty anatomy)=d|o]] 9-831t}. Zol= 80 em, 150 cm, 180 cm, 260 cm®| ¢111, tip shape2]
Jof| we} straight@} modified J-tip©] ¢t} Amplatz =2 A 0 2% 2o QF T= 7H2ofli= 0.035 Q1X] systemo]|A] 714}
FgE XA 7[A] AL 9= Lunderquist wire (COOK)7} =20] & 4% gJc}

i

oN

SHAFT STIFFNESS

® Function of core size

Larger core => stiffer shaft

Create “room” for larger core

Round-Wire Coil
with flat-wire coil

[

Stiff shaft provides support for
device delivery

Flat-Wire Coil
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Z%. Endovascular Techniques 1 — Balloon, Stent, Atherectomy

Il. Balloon

A7 w2 Al=AlA EP 3t FAlo] 7, EAlElo] AREAL Qi) 34
A3} 9 ok ) 95 S 22 B4 Y BN reference vessel)9] |
St} grba o2 dt w9 (rupture)d] RS EEle], 22| FA A
HHO| oz 4.0 mm %= 6.0 S FHgITh

oA} e o= Zol7} 71 F4o] ZAJxo] o]l et oS So] Admiral balloona Medtronic InvatecAlolA] A|zE
Zlez g Zol7} 300 mmo|e}, ZE o 71 Zojo] FAlo] #Af of2] AlzAfollA ARE]e] SAIEAAL oPgolct. AlzApict
A9 Aol Sli= AR FHakL Q=] ARAl] w2 FA| FTRHEth= A T4 A7 Melste] Bk el At

BN 2-3%) FH5] FA L skt Zlo] Fasick

HH(target lesion)?] A3]3} =, WOl Zo|,
S Afsto] 2t A Holet 27E Aelsfof
#e] 749 5.0 mm E= 7.0 mm F71E, tiEE

Radial Force : Balloon Compliance

Compliance is the ability of a balloon to grow with pressure.

¢ Semi-compliant balloons grow and conform .
to the areas of least resistance as pressure Semi-Compllant

is increased ; -
— Semi-compliant balloon actually grows more *' &
= .

where it is not constricted, thus having a 5
higher potential for causing edge dissections. “Dog bone” effect
— 4 pressure = 4 size

* Non-compliant halloons grow and conform
less as pressure is increased Non-Compliant

- Little change in volume with incremental
increases in pressure. More force is exerted
against a lesion at a given inflation pressure
than 5C balloons, including stent delivery
balloons.

— “Mpressure = 1 rigidity

METRO GROUP
()F HO‘%P]T/\[ S

alecy &

¥ A%k A3]s) oy ARIE AF2F ol cutting balloono] -3-88F 4= It} BostonA} peripheral cutting balloona-
0.018 ¢12] over—the—wire design® & 47]|9] atherotomes®] += Zo] 20mm2] non—compliant balloon®]t}.

THUNDERALo| 4] LHt #A10]| H3)| paclitaxelo] ZE% drug—coated—balloon®| 67§ AF2ke W 6, 12,2471 2 HEHA]
=9 vlgo| e Ao & HuI] Medtronic Invatec. |4 paclitaxel balloon?l IN PACT Admiral, IN., PACT Pacific 53}
BardAloll Al A1 Algol sufjoflA AREAL SlTth

1. Stent
AHELS Z43218 (balloon expandable)y} A7 A& (self—expandable) 2] 2714 §3 o] ok EAWAG AR EL HE A0
Z prEE o] FERE YA AHIES AXAZES Qlar, 2 WAME Y(radial force)ﬂ Fth= o] Sleh webA, Asjsirt
2Rt R *H, eccentric WA 7Rt radial force7t @41 8= 7L, e -‘?—Zl—rb} CHEF EARAE e AHEAA]
7h R 90l SBBlTh WHio] AR AT A1 clostity)} B2 (lexibilty) S HHOE 7] whizol 23]
A5k, W2 o] 2HEES sjofali: H9o] e

A ZARC) flare marker, bridge $1Z2 & Elj(straight bridge F+= S—sphaed bridge)?} HHl(peak—to—valley F+= peak—to—
peak) 2 7iEE celle] A7), struts?] 7] W 74 Sof ulet Fefrt th2oh E=3E AEIE designo]] wief Zkzke] EXJo] ZEA
T}t 7] deployment) Al2glo] Qlol Xfol7} Slck. AHIE Zojoh AL At 234 A s 27 5-14
mm, 710] 20-150 mm7}7) AjkElo] Qlck
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Balloon expandable Self expandable
M.v&opm'w i
- Radual force. - Trackablity
e
Disadvantages :
Disadvantages: ladwu::v
- Trackabd dho-opague marker:
s
- short, caldified Indications :
i e

lll. Chronic Total Occlusion (CTO) devices and Ahterectomy devices

EHE:Z ¢] CTO I AJ&7|+& CordisAke] OUTBACK Re—entry catheter@} Frontrunner”} )tk OUTBACK catheter= <]
0] A-8E)= 7]5L2 subintimal channelo]|A] truelumen© 2 ZREA © 2 zJz1¢o] By k2w a3} oF A= 4= QJrh
Fontrunner CTO catheter+ distal blunt tipg @il @A intra—luminal channelS FFHE0] Z1¢3H= W] 0 & guidewire2]

Z19)8 80J3}7] €3]] blunt microdissections ©]-831c},

Choosing a Strategy

Subintimal approach

Re-entry devices
1. Outback® Re-Entry device (Cordis)

2. Pioneer Re-Entry device
(Medtronic)

True lumen devices

3. Frontrunner® (Cordis)
4. Crosser™ (Bard)

5. Wildcat (Avinger)!

‘s Interventional
e Surgery

a. Avinger." Republished with permission. h&art., Medscape

FDASIA] 315 QR 24t 8712 20044 ke SilverHawk devicel= @) Sl o] Akgsloia| Tt Sk
Sl 2HIES o]83lo] ke BS]aL SUES ARt Al7l= 7idel obd, /4 EAlls(direct atherectomy)@} 5437381t
AA|(plaque excision)o|2i= 7HE-S EQJ8t 7] Lot} E3], o] 7|5 AEIE ARIA] A HRIFo| o} AEIE AlRlo|| A5HA Q]
ZHHERS T (common fenral artery)®] F£A|5-9] ¥Rl AVAYU 4= it

Advantages and Limitations of True Lumen-
Crossing Tools (cont)

* Differential dissection
* Requires microcatheter
* No subintimal recovery

FRONTRUNNER

@2 Interventional " o
& T ventonal g puascorts comiprodutslionunnersp-coathesrieolRiont .. Medscape
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Endovascular Techniques 2 - Iliac, Femoral, BKT Lesions

DA

o

=

oK
MM

I. lliac Lesion

e Ue] FHsAAES k- mbARl AR o R ofn] FYEITE Als AJEES 95% oVdeln, Fd el 59 TiEE
< 80-90%0f| FshaL 9lo] A] 54 XmE Akl Slct.

5 (flow—limiting dissection), %A Aol WESSHA] Gk ol 413t 41518} HHlo]L} eccentric HHe]
He SHES ﬁ?ﬁ}—t— Zo] Tgol =il RO} A== retrograde HiEED WA} F(ipsilateral) E2- WS
Fa=ml A|<s0] EFAQ] HIFHolT)

—10

d2], A, A8, distal embolizationgo] ity E# Hele: AR BARER A A==,
Aol HiF EFo] WASIER wE 2A7F Hasht WA My F ARE SAEAR A
& reverseA|7|1, AJ%o] w2} stent-grafti} &4 e 2sfor gtk

=828 ulyl h
=E= 15 eporm
AF X0 YR % Tof= completion angiogram E3f B AS15L9] dissection, distal embolizations: 2 ZR1I5H= A 0|

Il. Femoral Lesion

ThyE] SANEOl HEEule] Sl vlsha ciEpsulo] tiet FAAIES] ARE ol EXlel), B BREuR
Zo| ito] tElElo] PEERe AL AIak, o of Hofe] Al AMIEIolof B oA i, ATl ol o)
olqky HIch ehsilo] Eolo] Thad SAp} BRI ATA] ula] AlthEo2 Thon] ofEuE AHES] Anfoloin
23144 AA T intrapopliteal artery qudqus EHbo] Wol EgFsly] wlifo|th AHIES} FATHES v|wsh A1EL di7)

HISSAL A-HIEZE LS we Haro] Qlok Z1efuf, R Ho] thsl subintamal angioplasty®} ARIES Hlwdt A=
oF7iA] Hselet. 71 iol] thet 2HIEA|E0] SR 23, HISHo] Be chES U 28} ol fracture BA] A

7] Wl AJe] 20-30%A HEER=E] ofelolA] Ato] Bilet AR SfEl ShAk ofd] Eelak) gt Hald), Ay
+ atherectomy device, paclitaxel®] coating®l drug eluting balloon, Supera stent”’} FE3F TgF AalE Hoj3a1 QJch

[¢]

rr

I1l. BTK (Below the Knees) Lesion

A Aledriet 719E0] EAlskal, AlerddEe] AefEe] dEw, BIK lesiono] A& 580 (A8 Te A5 7=l
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7HL Qi) dubA o ® QubAlQ] aagrof] HISf W2 morbidity@} mortality S 0|3l re—interventionsr & 4= Q17| whizol| $-A1% S
& endovascular treatmentE A 3sH= Adolal & 4= giok

AR O F ipsilateral antegrade approach?} AS =31, 243t wireE A931e] true lumen or subintimal angioplasty S
SJAs1o] 43291 wire Bt} o] 2ojAJe, 5Fr HeartailZhe: &7§21¢1 guiding cathetere] 2|J3}e] hydrophilic low profile long
balloon© & prolonged inflation (3—5 min) 3} optimal balloon angioplasty A¥}S Q=513 T1Ho|x B85 flow—limit—
ing dissection, thrombosis, acute recoil S0 & AlA|Z¢] & §xof Aol7} = A= provisional stenting2 A3 & 4=
Qlov) Aul= £x| 9t} BTK Al4-& oJA3] critical limb ischemia $RF50]|A A3t wound healing®]4} intractabledt 184
£58 MAPI91E HFH0R A glos], Bk Aldiue] $4% 91k AEE drug-coate-balloon i stent?]
$8400 el oF) Bl We AR Sl AaElolof  Row AEd,



Exposure of Peripheral Artery

QAR APpETe

a o

:

18

o|pkstEAl

Hyun chel Joo

Acxillary a: oronary a

Intercostal a- eliac a.

Suprarenal a- Superior mesenteric a.
Deep brachial a. Lumbar a

Commeon carotid a:
Brachiocephalic a- . Aorta

Peripheral artery

* Subclavian artery

* Brachial artery
 Radial artery

« Femoral artery

« Popliteal artery
Anterial tibia artery
+ Peroneal artery
Posterial tibia arery

Subclavian artery

Pitfalls and Danger Points
Phrenic nerve injury
Thoracic duct injury
Brachial plexus injury
Vertebral artery injury
Pneumothorax

Subclavian artery

+ Position and incision
- supine with the arms tucked in and the head turned to the
opposite side

- A rolled towel may be placed between the scapulae to
extend the shoulder slightly and flatten the supraclavicular
fossa.

- supraclavicular incision : 1 to 2 cm above and parallel to
the clavicle, and a horizontal

- infraclavicular incision : 2 cm below the middle third of the

clavicle and extended laterally about 8 cm.
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Supraclavicular SCA exposure

Position

Incision

Muscle

lertebeal artery and vain

Internal jugular vein

Exposure of the Axillary Artery

+ The infraclavicular incision
+ The axillary vein is the first structure to be encounted




Hyun chel Joo: Exposure of Peripheral Artery

Brachial artery

Figpire 13,10 Expuar of the
g e

il arters (M Lisws e, ) Al st i S b ol apmmerens
e ragurss o e Uistal mrachas artery s i it

Peaion, () Bagenate of tha b sice s e baptal  wady schaved

Ulnar artery

Femoral artery

+ Femoral triangle
- inguinal ligament
- sartorius muscle {
- adductor magus muscle (e f\

N {

Femoral artery

* The floor of Femoral triangle
- the iliacus
- psoas major
- pectineus
- adductor magus
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Femoral artery

+ Femoral sheath

« Divided in triangle

» Deep femoral artery
- posterolateral

Femoral artery

* The nerve is lateral to the artery and
provides motor and sensory function
primarily to the thigh.

* Medial to the common femoral vein are
the lymphatic structures draining
interstitial fluid from the leg.

Popliteal artery

« Popliteal fossa
- diamond-shape space
- femur
- uppper tibia
- popliteus muscle
- fascia

Popliteal artery- above knee

A

+ Longitudinal incision in

anterior medial thigh

- Proximal : sartorius muscle
retracted superiorly

- Distal: sartorius muscle is
retracted inferiorly

- The adductor magus muscle
retracted superiorly

Popliteal —below knee

+  Same incision of GSV harvesting
- Mobilizing of head of grastronemius muscle poteriorly
- Pes anserinus tendon may be divided

Popliteal —below knee

- Incision: the medial upper calf to posterior to the tibia

- Crural fascia is incised

- Exposing the medial head of gastronemius muscle
retracted posteriorly 3" i

- Conjoined tendon can
be divided

10




Hyun chel Joo: Exposure of Peripheral Artery

Anterial tibia artery

+ A vertical incision in anterolateral
+ A plane between tibialis anterior and the extensor digitorum
longus

Posterial tibia artery

+ with a medial calf incision 2 cm posterior to the tibial edge
+ Soleus muscle incision
+ Retracted posteriorly

Posterial tibia artery

+ with a medial calf incision 2 cm posterior to the tibial edge
+ Soleus muscle is moved off
+ Retracted posteriorly

Peroneal artery

+ A longitudinal incision 2 cm posterior to the medial edge of the
tibia
+ The soleus muscle is mobilized off the tibia

Figure 20,15 Dozaalis pells aetery and i magoe

"
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