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Pathogenesis (nalnn1siin)
1. miqmﬁumﬂﬁnmwﬁmaamLﬁamLLm (intramural occlusion) leilkn atherosclerosis obliterans naeAEen
LLmé’ﬂLaumﬂmsquuﬁ (thromboangiitis, obliterans, Buerger's disease) Waz#anlannLAIBNLEUTLANIN
#1d (Takayasus disease, nonspecific aortoarteritis)
2. nmsgadiuanmeluvieveaasaidonis (intraluminal occlusion) awAldun msifnduidensaduniely
NaoALA0ALAILAY ﬁﬂﬁlﬁﬂmsqmﬁwaamLﬁamlmafméa%’ﬂ (chronic arterial embolism)
3. MIgARUIINAIEUBNNTITaIRERERAWA (extramural occlusion) @1wAliun waenLdenwAQNIAaIN

v L a4 X A oA
NANULUDNITDLUBLUBDNING

I&{&;%

Fig. 1 Show atherosclerosis and embolism
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nalnn1siiin atherogenesis
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Flowchart 1 Pathogenesis of atherogenesis
Clinical presentation
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Fig. 2 Approximate magnitude of the effect of risk factors on the development of critical limb ischemia in

patients with peripheral arterial disease. CLI - critical limb ischemia
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NavALaRALAY tibio-peroneal UanuUsa (foot claudication)
nasALaRnALAY femoro-popliteal UnUsuUed (calf claudication)
napaLdanLag ilio-femoral UIAUIIUAUYT (thigh claudication)
NaoALdALAY aorto-iliac UanuTnaumANiy (buttock claudication)
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Fig. 3 Dry gangrene
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Radiology

Computed tomographic angiography: CTA Wumadentumsdwnsafiudinlunnssuvedsanasn
Wenvvaldendeundu Inenisanansiusdsiutunisienaisdreuiinesaztreviliidiunnrasaiden
Iimmuiisushnsiadasaiden madmse Fsaadsslendlasaneluneifinisgaduuiin aorto-liac

Tunslideyaniuselovison snnaununising nseaduuiiadduvniu (infra-inguinal) Tedevasnises
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Fig. 4 CTA show atherosclerosis

Magnetic resonance angiography: MRA 115 MRA with gadolinium fiusslevitesideiiauiieuiunis
i1 CTA %0 ultrasound wagldiiaiuiu

Angiography Tdlun1siiadelsanasnidonuuindendsunau wadfslaeinniinisin CTA n1sidnd viaen
LHORANLNTTEUMUINLIUDINITOAGY LLasUNﬂ%u’ﬂmmsauaﬂmmamaamiqmﬁuﬁ Tnelusefifiduden
wruadundngiuvesmsivasnideaunsudeadsiuilonadanduanmgain thrombosis anndt wiadinis
AU naneszduiloniafiaziinain emboli 1nny

Duplex ultrasonography \unsldnsafianuseuasendu LﬁmmmﬁqﬂaaﬂmmwuﬁﬂLmﬁwawaam
Benfidean1snsraneSanin adudes A48 2 ssuvanunsoastounduannisnsenunisivaieuredon
wazkUananan mL‘fJugﬂmwsuawaamﬁam (vascular image) warmAduAEeden (velocity wave form)
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Msav wavvemaendonuatlalurionty msussduiivsslendlunsinaununs Snwlsavaoniden
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PS 88.7 cm's 2 - - . PS 386 cm's
5.3 cmes 8 ; ED 0.0 cms

ED

5.

Fig. 5 Doppler show normal (left), poor flow: atherosclerosis (right)
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Table 3 Interpretation of Ankle-Brachial Index (ABI)
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Ankle-Brachial Index Interpretation
1.0-1.4 Normal
0.91-0.99 Borderline range
0.70-0.9 Mildly abnormal
0.40-0.69 Moderately abnormal
<0.4 Severely abnormal
>1.4 Incompressible vessel

R) High Thigh

'Gain %:20 |

R) Low Thigh

Gaen %20

R) Calf

| Gain %720

R) Ankle

R g
Gaily' %:20

R) Metatarsal

Gaid % 40

R) Digit

Gain %:80

L) High Thigh

— Segmental BP- —]
I\ Segment/Brachial Index

\ | .\ 100 — Brachial — 96
\ |
An,'p’ >38 mm Gain %20/
L) Low Thigh
Amp: 18 mm Gain %20
82
082 L) Caif
/
‘ ¥
Amp: 21 m &‘Gam %20
L) Ankle
72
072
Amp- 17 mm Gain %20
63 (PT). L) Metatarsal
61 (DP)
, 1 0 & . ‘ D o = :
Arfip. 16 mm 0 m_"',. - N\OH— 000 Gain %40
L) Dagit:
063 — Ankle/Brachial Index
Amp: >10 mm Gain %80

Fig. 6 Ankle-Brachial Index report

Amlp: 24 thon

Amp: 10 mm

Amp. 6 mm

Amp: 3 mm

Amp: 6 mm

Amp: 4 mm



Chronic critical limb ischemia 8

Classification of Lesion
nsPuuntsatiulain Inguinal ligament wuUsUsznnvastsafosuvisiogmile inguinal ligament

(Suprainguinal or Aortoiliac occlusive disease) wazsoalsaiagaina inguinal ligament (Infrainguinal or

Y

Femeropoplitealocclusive disease) Fslundazuszinnilafinisuusussinmessasiuanu TASC Classification

1. Suprainguinal or Aorto-lliac disease

TASC A lesions

* Unilateral or bilateral CIA stenoses
« Unilateral or bilateral single short (<3 cm) /\

EIA stenosis / \

TASC B lesions

* Short (€3 cm) stenosis of the infrarenal aorta
« Unilateral CIA occlusion

o L
« Single or multiple stenosis totaling 3 to 10
cm involving the EIA not extending into the /\
CFA
« Unilateral EIA occlusion not involving the / \ / \

origins of the internal iliac or CFA

TASC C lesions

« Bilateral CIA occlusions
* Bilateral EIA stenoses 3 to 10 ¢cm long not

extending into the CFA

* Unilateral EIA stenosis extending into the

CFA /\

« Unilateral EIA occlusion involving the origins / \ / \ /

of the internal iliac and/or CFA

* Heavily calcified unilateral EIA occlusion with
or without involvement of the origins of the
internal iliac and/or CFA

TASC D lesions N
« Infrarenal aortoiliac occlusion

L
« Diffuse disease involving the aorta and both
iliac arteries
« Diffuse multiple stenoses involving the A /\
unilateral CIA, EIA, and CFA / \ / \ / \
« Unilateral occlusions of both CIA and EIA
J L

* Bilateral EIA occlusions
* |liac stenoses in patients with AAA not

amenable to endograft placement /\\ //\x
ATAYe

Fig. 7 Inter-Society Consensus for the management of peripheral arterial disease (TASC) classification of

aortoiliac lesion. AAA, abdominal aortic aneurysm CFA, common femoral artery: CIA common iliac artery: EIA,

external iliac artery



2. Infrainguinal or Femero-popliteal disease
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TASC A lesions
* Single stenosis <10 cm in length
* Single occlusion <5 cm in length

=4

=

TASC B lesions

* Multiple lesions (stenoses or occlusions),
each<5cm

» Single stenosis or occlusion <15 ¢cm not
involving the infrageniculate popliteal artery
* Heavily calcified occlusion <5 cm in length
« Single popliteal stenosis

TASC C lesions

* Multiple stenoses or occlusions totaling >15
cm with or without heavy calcification

* Recurrent stenoses or occlusions after failing
treatment

TASC D lesions
» Chronic total occlusions of CFA or SFA (>20
cm, involving the popliteal artery)

» Chronic total occlusion of popliteal artery
and proximal trifurcation vessels

= S | | 5=

=




Management

CLI confirmed
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'

Candidate for
revascularization

v

Imaging (Duplex,
angiography, MRA, CTA)

b

Revascularization
as appropriate

}

Mot candidate for
revascularization

'

}

Stable pain and lesion

Mot-tolerable pain,
spreading infection

h

k

Medical treatment
(non-operative)

Amputation

Flowchart 2 Algorithm for treatment of the patient with critical limb ischemia. Contraindication are: patients

not fit for revascularization not technically possible; benefit cannot be expected (l.e. widespread ulceration

gangrene). CLI — critical limb ischemia; MRA — Manetic resonance angiography; CTA — Computer tomographic

angiography

nsinwiienisiisdent Evaned 2 Usean laun mandeUaeums Wuviaenidenund (arterial bypass

surgery) Lagn133nwlaedsHIUNIgE8aU (interventional endovascular therapy) @3518az1denazlananluiide

aa U ' U 1 a v a U (2 ‘:9_/ v
Bnsshwaeld miﬁﬂmumaxﬂismmmmmmzaﬂuamwmxwmaamwLLazmmquma‘uaqmqmmumu TASC 11 '@

wusseelsa loidu 4 suuuuseiufie
1.
2.

TASC A: Endovascular Intervention 1udsundnlunissnen (Treatment of Choice)

TASC B: Endovascular Intervention faduisnanuisaldlunissnwle dalanad

TASC C: Surgical Bypass {w3snantunissnw eniugtheisl co-morbidity unnlyanunsavinnisiisialen

#915041911 Endovascular intervention ¢

TASC D: Surgical Bypass 10u35n155nwwan (Treatment of choice)
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Table 4 Compare pro and con of treatment

Endovascular intervention Conventional surgery
Y a
Uof
- wHarAnIWIALEn, aneinstinuna feiuialdd | - lidiesnsiadesiie visegunsaliivewdun WU stent,
A intervention wire, catheter
- AATEYZLIAINIIATOUAE (Hospital stay) - lddpadssanisiinnnizunsngdouainnisiasuansiiu

IL&@s (contrast media)

- Wunsindaviai@en (Altemative procedure) dmsu | - Lildssionsiianngunsndeuainnisyi

Qjﬂwﬁﬁ cardiopulmonary compromise Endovascular intervention

- Aldanggnnin

- NANNS3NWSEELEEIRNIN

Uaidey

- fosmsirdosiioniegunsaliiey - wnarhiadivwelug) Uanueasnnnin §lheiuilddn
nn

- |AvssionsuansiiuLas (contrast media) - STYYMIATRUALIUIUNT

- Herian1sinnIgknsndousnn1svia Endovascular | - ldanansaldlafugieniiensdeaas wu

intervention cardiopulmonary compromise

- AlgTegendn

- ABINIIATVN Secondary intervention Lo LAl

vascular patency

Arterial bypass surgery
ns¥nuisiidumsinniiiussavsnimgeaelunisamadonduings Teviliornisuanidlusueinme
viudt wazusaviadeniinsmeldedrsndtiadeivinliifnanudusalaun anmilavesiiioudausame anmvasa
Feaundlududusardruamesenisgasuinedildlumsnigtn vaeaideondeusofimumnzay fiheliinneinde
nazlsnsIdiguuse
foued
- vieeAdenLANRNRULAUINLELLY
- vaeaidenunswesngafuIInauen

- viAeAdonkAawIgnTusa vinveinsidaUisunIuAuraenFenLad
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mseddsumaiunaendenuniilives
aortobifemoral bypass, axillobifemoral bypass, femoro-femoral bypass, femoro- popliteal bypass,

femoro-distal bypass, popliteal-distal bypass

Fig. 8 Show common used of surgical bypass

Endovascular Intervention

Hagtuldimatanngunsaiiiolilunsdnuuuy Endovascular intervention snunevsiiileqatyseasels
gunsalannsnegiufithelilduuiiaelnefiannsogluanmislildinniign uazilemainnnzunsndouainns
fwlvilsfoniian wdaduuszanvilveqldad

1. Percutaneous Transluminal angioplasty (PTA)

\Jun1591 Revascularization ﬁi%ﬁ’ummuﬁqﬂLLaxﬁmamiaﬂmmmuﬁqm NANNI5UBINITN PTA Aons
yereaafiinsiviuveaduidenlngly Balloon venseenlagldmnudu siliusnudilifeudon (Plague) naifurtl
Yeavaonidentu intema waz media mnuduilazyild Plaque wanesnuassoruiuazi Tinmsvereesnves
naonaen

2. Subintimal Angioplasty
L‘flug‘uLLuwﬁwaﬂmsv‘hAngioplasty Tngldlunsdifidunisgasududnune Long occlusion uag

' o

intraluminal wire WugadulUlile wdnn1suean1s¥i Subintimal angioplasty duvilaednwaugmndu Extraluminal

q

o
o o

dissection H1uqnfiiuAY 1Nt re-entry nduitanly lumen ileann clot sanuBnass

3. Balloon angioplasty
Humsldaeaugnltsisveievasaidenunsiinisfuuauviogasiu vasadenunsiifenldliud vaendonuns
femoral 919059973 iaeALEeALAY femoral MralAETUMaBALIEALAY brachial Ty uazraaaLioALAT axilla 119
410 uenanueaguiliugunsaindnlunisveneviaenidenudn faigunsaldy 9 Mhanldsmiuueaguiilevinli
KANSSYIFTY LHu stent TeuanaztheifiulssAninmlunsveevaeaidonieusaguida Sufiuanulaoniy uax

andgymizesmisiudiudinduusiaiinveagulusneiig
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Konvensjonell PTA

=N

~
A
J

w— Adventitia/media
w— N tima
@ Plakk/trombe /\ /\

Fig. 9 Angioplasty: Subintimal angioplasty (left), Balloon angioplasty (right)

4. Endovascular Stent
fio viasumamﬁgﬂé’uﬁgﬂaaﬂidiﬁugmawaamLﬁam Wielddnsvenevasndenndainnsi PTA aunseuntau
2 UszLanleun
4.1 Bare stent dsvilatiannsnutseantddn 2 Ussiamau andnunzuazisnisld stent
a. Balloon-expandable stent
b. Self-expanding stent
4.2 Covered stent

Fousduasnisld Endovascular Stent

- Postangioplasty dissection lunséifiiin Intimal flap #ivaanisivavenden etestunisiin Acute
arterial occlusion

- Residual stenosis following angioplasty fifinsfufuvesaendeniunii 30% wietestunsia Early
failure Wag late recurrence

- Persistent pressure gradient ﬁqnmﬁ 10 mmHg

- Recurrent stenosis after angioplasty

- Occlusion e Stabilize residual thrombus 1unnstiesiiu distal embolization

- Embolizing lesion wftefni ulcerative plaque Wun1stlaariu Further embolization
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5. Endovascular Cryoplasty
faausrasdvanAoannisvetevasaidenilliifiemeuay anszazn1siin Restenosis Ingadendnnisaeld
Ay Unfiagyh Angioplasty %ﬂ%ﬁﬂﬁmaaLwaaﬁagjiw*jwL%aémﬁwaamﬁamwﬁaﬁa LAZNAI9INYIINITVENE
vaendonzilivesmaaiinis amsuan (Microfracture) uenanniiumnanduanunsasiifeaduin wazndaile
Beuiinilaanidenin Apoptosis navilan elasticity vewiiaonidesludu Media lduazanaazannisiin
Intimal hyperplasia 16
Complication of Endovascular intervention

1. Access site complication

Groin hematoma

- Arteriovenous fistula
- Pseudoaneurysm
- Retroperitoneal hematoma
2. Complications related to passage of catheters and devices nsldlduain w3e Catheter 1WlUlunaen
FonenavilviAnnsuniuresasmdenls Microembolization ansnsaiialduaziiiiugunsaleglunasn
Bhl
3. Intervention-specific compticationiuniajﬁﬁﬁ lliac angioplasty and stent %'!ﬂﬂzymﬁwuiﬁﬁaaﬁa sl
guidewire 111Ul subintimal space #vau1sa detect Iannsgaidenseninlilld Jaymsesnfenisiia
restenosis &9 10—20%%6\‘1@1]38%@@!1’1’;3 Total occlusion 984 stent A1UUN

4. Infection, Bleeding, Dissection, Rupture

Lower limb amputation

a4 o

& ada d a o8 Yy Ada A < v Y vy aa
ausaduisnisganansavi i teddinnunannnsuiinlussesiaiduduls agldlunsdin

q

Waefiegligngaiuegaguusdimsuhvienmsiidarasndenliamnsavils lnensiidniuusesndu 2 siandn

16un Above knee amputation uaz Below knee amputation lag@siinnsiude wensallunisldvniion below knee
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