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Att valja amne:
Viktigt amne inom karldiagnostik

"Om kritiska stenoser i karlsystemet”

e Perifera artarer a —
stenosgradering

* Halsartarer * kritisk ischemi
 AV-fistlar * internationella guidelines
e Grafter * ”nya” kriterier / studier

Svensk forening for klinisk fysiologi, hostmote 2019



Vad betyder signifikant eller kritisk
stenos i olika karlomraden?

* Perifera artarer, 50% - symtomgivande / tryckfall

* Halsartarer, 70%? eller 50% - risk for ny
embolisering vid symtomgivande stenos

» AV-fistlar, 50% ?? — dalig dialyseffekt/ocklusionsrisk
* Infrainguinala vengraft, 70% - ocklusionsrisk

* Njurartarer, 60% - forenligt med renovaskular
hypertoni? Bara i hoggradigt selekterade fall.



Perifera artarer

* Signifikant stenos — symtomgivande

En 50% stenos (diameter-reduktion 50%, tvarsnittsyte-
reduktion 75%) begransar flodet, symtom vid fysiskt arbete

Flodeshastighetskvot anses kunna avgdéra om stenosen ar mer
eller mindre an 50%

V2/V1>2 eller V2/V1>25 ?
Teoretiskt motsvarar V2/V1 = 4 gransen for 50% stenos

Teori och praktik overenstammer inte och oftast anvands
kvoten 2,5 som grans da denna kan anvandes oberoende av
flodesprofiler fore eller i stenosen.
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Bedom flodesprofiler fore stenosen och i sjalva stenosflodet. Kan aven anvanda
matning av diameter om bra registreringsforhallanden foreligger.



Perifera artarer:

* Kliniskt handlar det oftare om ocklusioner an om
stenoser och oftast multipla sadana och dar risken
for gangran/amputation ar en viktig faktor

» dvs begreppet “kritisk ischemi” snarare an kritisk stenos

DEFINITION: Vilovark och/eller ischemiska sar i kombination
med objektiva tecken till kraftigt nedsatt perifer cirkulation
- vristtryck £ 50 mmHg och/eller tatryck < 30 mmHg

e Kritisk ischemi som begrepp ar pa vag att fasas ut, och har
i nya Guidelines ersatts av CLTI:

“chronic limb-threatening ischemia, CLTI”




Chronic limb-threatening ischaemia

This entity includes clinical patterns with a threatened limb viabil-
ity related to several factors. In contrast to the formerly used term
‘critical limb ischaemia, severe ischaemia is not the only underly-
ing cause. Three issues must be considered with the former ter-
minology of ‘critical limb ischaemial First, ‘critical’ implies that
treatment is urgent to avoid limb loss, while some patients can
keep their legs for long periods of time even in the absence of
revascularization.”® Second, the increasing predominance of dia-
betes in these situations, present in 50-70% of cases, presents
mostly as neuro-ischaemic diabetic foot ulcers. Third, the risk of
amputation does not only depend on the severity of ischaemia but
also the presence of wound and infection. This explains why the
ankle or toe pressures, measured to address LEAD severity, are
not a definition component of CLTL

The three primary factors that constitute and contribute to the risk
of limb threat are: Wound (W), Ischaemia (I), and foot Infection (fI).
Each factor is graded into four categories (0 = none; 1 = mild;
2 = moderate; 3 = severe). Table 49.9.7 displays the coding and
clinical staging according to the WIfI classification. Table 49.9.8
provides an estimation of the amputation risk at 1 year accord-
ing to the WIfI classification. The management of patients with
CLTI should consider the three components of this classification
system. Revascularization should always be discussed as its suit-
ability is increased with more severe stages (except stage 5).

CLT]
WIFI

Sarbildning (wound, W)
ischemi (1) och infektion
(foot infection, fl)

Graderas i 4 nivaer

(0-3) och resultatet

sammanvags i WIfl-
klassifikationen



Table 7. Assessment of the risk of amputation: the WIFI classification (for further details see Mills et al™).
Component Score Description

0 No ulcer (ischaemic rest pain)

w 1 Small, shallow ulcer on distal leg or foot without gangrene

(Wound) 2 Deeper ulcer with exposed bone, joint or tendon = gangrenous changes limited to toes
3 Extensive deep ulcer, full thickness heel ulcer + calcaneal involvement + extensive gangrene
ABI Ankle pressure (mmHg) Toe pressure or TcPO,
I _ 0 >0.80 = 100 =60
(Ischaemia) 1 0.60—0.79 70—100 40—59

2 0.40—0.559 50-70 30—39
3 <0.40 <50 < 30
0 No symptoms/signs of infection

fl 1 Local infection involving only skin and subcutaneous tissue

(foot Infection) 2 Local infection involving deeper than skin/subcutaneous tissue

3 Systemic inflammatory response syndrome
Example: A 65-year-old male diabetic patient with gangrene of the big toe and a <2 cm rim of cellulitis at the base of the toe, without any
clinical/biological sign of general infection/inflammation, whose toe pressure is at 30 mmHg would be classified as Wound 2, Ischaemia 2,
foot Infection 1 (WIfl 2-2-1). The clinical stage would be 4 (high risk of amputation). The benefit of revascularization (if feasible) is high, also
depending on infection control.
ABI = ankle-brachial index; TcPO2 = transcutaneous oxygen pressure.



Estimate risk of amputation at | year for each combination®

Ischaemia-0 Ischaemia - | Ischaemia -2 Ischaemia - 3

fl-0 fl-1 fl-2 fl-3 fl-0 fl-1 fl-2 fl-3 fl-0 fl-1 fl-2 fl-3 fl-0 fl-1 fl-2 fl-3

* Reproduced with permission. Mills JL et al 1 Vasc Surg 2014;59(11:220—234,
fl = foot infectdon; H = high risk; L = low risk; M = maoderate riskg V0 = very low risks W = wound.,
Web Figure 2. Estimation of the amputation risk according to the WIfl classification (see also Table 7).

Grad av ischemi enligt WIfl: ESC/ESVS Guidelines

O = none 1 = mild Eur J Vasc Endovasc Surg

2018; 55: 305-368
2 = moderate 3 =severe



Ska vi overga till att gradera vrist-
och tatryck enligt WIfl-grad?

Vristtryck Tatryck
WIfl
Ankelindex > 0,92 e Ta-index > 0,70
= normalt T Grad0 — =normalt

Strax under 0,9 / None \

= |att sankt

0,8 till ankeltryck 70 mmHg .—Grad1

* Strax under 0,70
= latt sankt

~—~ °* 0,6till tatryck 40 mmHg

= mattligt sankt Mild = mattligt sankt

50 - 70 mmHg , Grad 2 * 30 —°40.mm.Hg o

= mattligt-till-kraftigt sankt = mattligt-till-kraftigt sankt
Moderate

Under 50 mmHg . Under.30 rtlmHg

= kraftigt sankt T Grag3 — = kraftigt sénkt

Severe



Standardiserat vardforlopp kritisk benischemi
— nationellt program for handlaggning

1.1 Inledning

Syftet med standardiserade vardforlopp (SVF) ar att i hela landet erbjuda en vilorganiserad,
professionell vard utan onoédig vantetid. Oavsett om valgrundad diagnosmisstanke uppkommer i
primarvard eller specialiserad vard ska patienten handldggas enligt SVF.

Standardiserat vardforlopp Kritisk Benischemi (KI)

Arbetsgrupp Referensgrupp
Anders Gottsater, Malmao Angiologi Karlkirurgi Olle Nelzén, Skdvde
Manne Andersson, Jonkoping Karlkirurgi Radiologi Hans Lindgren, Helsingborg
Jonas Malmstedt, Stockholm Karlkirurgi Klinisk Fysiologi Stefan Rosfors, Sodersjukhuset
Birgitta Sigvant, Karlstad Karlkirurgi D"‘_ab?m!,og' Jan ’_&pemm’ Malma
) ) . o ) Primarvard Gunilla Hasselgren, Karlstad
Joakim Nordanstig, Goteborg Karlkirurgi .
) o . Rut Oien, Blekinge
Ulf Hedin, Stockholm — sammankallande  Karlkirurgi Hanna Wickstrém, Blekinge
Hud Asa Bostrom, Sodersjukhuset
Lill-Marie Persson, Skavde
Karlsjukskoterska Lena Soderlund, Karlstad
Lotta Jarl, Sodersjukhuset
Ortopedi Carin Ottosson, Sodersjukhuset

Patientrepresentant



Perifera artarer:

* Kritiska ocklusioner, niva/lage i forhallande till
sarlakning och/eller vavnadsperfusion (gangran)

“the ANGIOSOME-MODEL”

6 specifika end-artarer
forsorjer fotens 7
angiosomer: en fran
tibialis ant (nr 1), tre
fran tibialis post (nr 2,
3, 7) och tva fran
peroneus (nr 5, 6)

1. Dorsalis pedis angiosome

2. Medial calcaneal artery angiosome
3. Medial plantar artery angiosome
4. The hallux, which may be supplied by the feeding arteries of angiosomes 1, 2, or 6
5. Anterior perforating branch angiosome

6. Lateral calcaneal branch angiosome Houlind 2013

7. Lateral plantar artery angiosome



The Angiosome-model

* Har ront stort intresse vid val av karl for operativ eller
interventionell atgard avseende underbenet. Men den exakta
betydelsen av conceptet diskuteras fortfarande.

* "direkt” respekt "indirekt” revaskularisering

e Har hittills visat att:

» Direkt revaskularisering ger battre sarlakning an indirekt

* Direkt revaskularisering ar viktigare hos diabetiker an hos icke-
diabetiker (samre kollateralisering?)

* Direkt revaskularisering med operation ger ej battre resultat an indirekt
avseende amputationsfrekvens

* Direkt revaskularisering med endovaskular teknik hos diabetiker har i
nagon studie visat sig battre an indirekt avseende amputationsfrekvens

Spillerova et al, 2017



Halsartarer

e KRITISK STENOS (som bor opereras)

e Stenos som ger symtom (relaterade till karlets
forsorjningsomrade), dvs som gett cerebral emboli

* Plack-ruptur, ulceration, tromb-palagring

Symtomatisk stenos som har hog risk att ge fornyad emboli
trots basta medicinska behandling
* Hog stenosgrad, men ej subtotal ocklusion

Stenos dar operation kan goras med lag operativ risk
* Bulbnara, ej kontralateral ocklusion

Asymtomatisk stenos ??

« VAD SAGER AKTUELLA GUIDELINES ?



YES

Imaging of carotid artery disease by
duplex ultrasound, CTA andjor MRA

Carotd Carotid
stenasis stenosis
<S0% 70-99%

CEA +BMT s
recommended

by

Figure 49.5.2 Management of extracranial carotid artery disease. BMT, best medical therapy; CAS, carotid artery stenting CEA, carotid endarterectomy; CTA,

computed tomography angiography; MRA, magnetic resonance angiography; TIA, transient ischaemic attack.
3 With post-stenotic internal carotid artery narrowed to the point of near occlusion.

E See Table 493.3.
© Age >80 years, dinically sgnificant cardiac diseasa, severe pulmonary disease, contralateral internal carotid artery occlusion, contralateral recurrent laryngeal nerve paksy, previous

radical neck surgery or radiotherapy and recurrent stenoss after CEA.




Level of Evidence A

Level of Evidence B

Level of Evidence C

Data derived from multiple
randomised clinical trials or meta-
analyses

Data derived from a single
randomised clinical trial or large
non-randomised studies

Consensus of opinion of the experts
and/or small studies, retrospective
studies, registries

Figure 1. Level of evidence.

Class Il Conflicting evidence and/or a
divergence of opinion about the
usefulness/efficacy of the given
treatment or procedure

Class lla Weight of evidence/opinion is in favour

Figure 2. Class of recommendation.



CHAPTER 49.5 EXTE

Table 49.5.9 Recommendations on revascularization in patients
with symptomatic® carotid disease

Recommendations Class® Levalt

CEA is recommended in symptomatic patients with | A
70-99% carotid stenoses, provided the documented
procedural death/stroke rate is <£%7 ™

CEA should be considered in symptomatic patients lla A
with 50-59% carotid stenoses, provided the
P Y S B [ RS Y Py Y Tl | 1"

CEA (carotid endarterectomy) — sa tidigt som mojligt, med viss
reservation for forsta dygnet, ej vid infarkt som tar > 1/3 av cerebri
media territoriet.

CAS (carotid artery stenting) — storst risk vid ingrepp som gors inom
forsta 7 dagarna efter symtom

disease, CAS may be considered as an altemnative
to surgery, provided the documented procedural

death/stroke TATE s <6% 2485 T

When dedided, it & recommended to perform I A
revascularization of symptomatic 50-99% carotid

stenoses as s00n as possible, preferably within

14 days of symptom onset’

Revascularization & not recommended in patients Il A
with a <50% carotid stenosis™

L 1A within & months. /

a Class of recammeniasm:
b Level of evidence




Table 49.5.2 Recommendations for imaging of extracranial carotid

arceries
Recommendations Class*  Lewel®
DUS (as first-line), CTA and/or MRA are I B

recommended for evaluating the extent and
severity of extracranial carotid stenoses?

Whien CAS is being considered, it 5 recommended B
that any DU5 study be fol Iu:nwecl either by MRA

or CTA toey, g Ee-as o 2 wettashe

extp-and intracranial ciroulation®

0=

When CEA is considered, it is recommended that
the DIUS stenosis estiimation be corroborated
either by MEA or CTA (or by a repeat DUS study
performed in an expert vascular laboratory)®

CAS, Cimesd ariery stenting; CEA, carotid E-n:Iar[r-rn-:L:-m}' CTA, competsd tomography
angioeraphy; DUS, duplad Thrasoomd- A magretit resonance angiography
1 Clzss of recommendation.

b | eveel of evidence.

Stenosgrad ska beraknas och anges enligt NASCET !




Recommendation 47 Class Lewvel References

Carotid endarterectomy or carotid stenting may be lib =
considered in recently symptomatic patients with <250%
stenoses if they suffer recurrent symptoms despite best
medical therapy and following multidisciplinary team review

There is one situation in which the ECST measurement situation, the NASCET measurement method will record a

method has important advantages over NASCET. The NAS- <50% stenosis, whereas the ECST method will measure this
CET method does not pemmit reliable measurement of ste- as being =70%. In this rare situation, recently symptomatic
nosis severity in patients with large volume plaques within patients with large volume plagues consistent with an ECST
dilated carotid bulbs. Here, the residual luminal diameter =70% stenosis should be considered for revascularisation.

may be only slightly less than that of the distal ICA. In this

B ECST-metoden:

&B_B x 100 % stenos ECST: (40-12)/40 = 70%

C-Bc100% steos NASCET: (14-12)/14 = 12%




NASCET-gradering

Tar ej hansyn till plackets storlek
Kan vara viktig information



ECST % stenosgis

Rothwell et al '
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NASCET % stenosls
ECST NASCET

* 40% * 0%

* 50% *17%

* 60% *33%

* 70% * 50%

* 80% *67%

* 90% * 83%

Stroke 1994; 25: 2435-2439

e Pa 1000 angiografier fran
80-talet gjordes matning
enligt bagge metoderna pa
samma bild och sambandet
mellan ECST- och NASCET-
stenos beraknades.

* ECST = 0.6 x NASCET + 40

ULTRALJUDSKRITERIER (hog flodesvinkel)

V max ECST NASCET
*<1.3m/s <50% <20%
*1.3-2.2m/s 50-69% 20-49%
*2.3-3.1m/s 70-79% 50-69%
* >3.2m/s > 80% > 70%

Jogestrand et al. Lakartidningen 2012



ECST % stenoeis
z 3 & &2 3 8 3 2 ® 8

Omrakningen med korrektionsfaktor
stammer ofta, men inte alltid

* FOr tata stenoser spelar det inte sa stor roll vilken
metod som anvands

* For mattliga stenoser blir spridningen mer
markerad och ibland mer betydelsefull

—
[l

e Korrektionsfaktorn forutsatter
att relationen mellan
diametrarna ar 1,68

e Stammer detta aven for ett
nyare och inhemsk material ?

T T B
-0 30 -4 a0 20 o 29 40 a0 aa 100
NASCET % stenosls



Diametermatning med ultraljud vid gradering
av karotisstenos — fungerar det i praktiken?

Annika Larsson, ST-lakare; Stefan Rosfors, overlakare docent
Fysiologiska kliniken, Sodersjukhuset

* Kunde ej utforas i 18% av fallen

« Ovriga kunde géras med god
reproducerbarhet

* Stenosgrad matt med diameter
och med flodeshastighet

(36.17)/36- 6verensstamde i cirka 70% av
53% matningarna

NASCET:

(ESCS_T1:7)/60= e Relationen mellan diametrarna

72% (ICA dist / ICA prox) var 1,57

» 7 patienter uppfyllde operations-
Vmax 2,8 m/s: NASCET: 50-69% stenos kriterier vid diametermatning,
ECST: 70-79% stenos men e enligt flodeshastighet

Bra referens om gradering av karotis-stenoser: von Reutern et al. Stroke 2012



ASYMTOMATISK KAROTISSTENOS

Enligt aktuella
Guidelines har
plackets utseende
eller innehall ingen
eller mycket
begransad betydelse
vid stallningstagande
till operation av
symtomgivande
stenos.

Hur ar det vid icke-
symtomgivande
stenos??

CEA + BMT
should be

(a8

CAS + BMT

(1ib,8)

 Recent (<6 months) symptoms of stroke/TIA
NO YES
duplex ultraj

?\:i
JSIon




Table 49.5.4 Features associated with increased risk of stroke in
patients with asymptomatic carotid stenosis treated medically>0-37

Clinical® Contralateral TIA/stroke
Cerebral |psilateral silent infarction™?
imaging

Ultrasound  Stenosis progression (>20%)°>
imaging Spontaneous embolization on transcranial Doppler (HITS)**
Impaired cerebral vascular reserve®3
Large plaquesP
Echolucent plaques®
Increased juxta-luminal black (hypoechogenic) area™”

MRA Intraplaque haemorrhage™®
Lipid-rich necrotic core

HITS, high-intensity transient signal; MRA, magnetic resonance angiography; TIA, transient
ischaemic attack.

3 Age is not a predictor of poorer outcome.

B Mare than 40 mm? on digital analyss.



Asymptomatic internal carotid artery stenosis and
cerebrovascular risk stratification

Andrew N. Nicolaides, MS, FRCS, PhD (Hon),a Stavros K. Kakkos, MD, MSc, PhD, DIC,a

Efthyvoulos Kyriacou, BSc, PhD,b Maura Griffin, MSc, DIC, PhD,a Michael Sabetai, MD, FRCS, PhD,a
Dafydd J. Thomas, MD, PhD,c Thomas Tegos, MD, PhD,a George Geroulakos, MD, PhD,a,d

Nicos Labropoulos, PhD, DIC, RVT,e Caroline J. Doré, BSc,f Tim P. Morris, MSc,f

Ross Naylor, MD, FRCS,g and Anne L. Abbott, MB, BS, FRACP, PhD,h,i for the Asymptomatic Carotid
Stenosis and Risk of Stroke (ACSRS) Study Group, London and Leicester, United Kingdom; Limassol,
Cyprus; Stony Brook, NY; and Melbourne, Australia

Plack-area
Kontralat TIA



Karotisdissektion

* Tas inte upp inte specifikt i nya Guidelines, men det
finns komplement/referenser®* — och tidigare
consensus-rapporter

 Viktigt att kanna igen ultraljudsmassiga bilden
e Avsaknad av placki bulben
* Avsmalnande lumen med hogre upp sittande stenos
* Ovanligt med “dubbel-lumen”

* Maste konfirmeras med CT- eller MR-angio

e Ofta finns trauma (viss latens) och lokal smarta med i
anamnesen (tidigare mest yngre personer)

* Ska inte opereras, behandlas med antikoagulation

* Sprynger M et al. European Heart Journal
Cardiovasc Imaging 2018; 19: 1195-1221.



' l:lﬂtlamuml hematoma

External carotid artery
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AV-fistlar

* Drabbas ofta av stenoser pa vensidan
* Manga “dialys-problem” ar ej relaterade till stenos

* Flodesmatning utgor ett visst matt pa stenosens
hemodynamiska betydelse

* Ibland svart att hitta "normalt” segment for
berdkning av flédeshastighetskvot (V2/V1 > 2,5?)

%) Roy-Chaudhury et al.

J Am Soc Nephrol 2006




4 mm STENOSIS AT A =-25% to +75%
12 mm
16 mm

OmMmmooOm>»
Wuwunun

ISTENOSIS AT A =|
cf adjacent vein AIB — 86%
cf adjacent vein A/IC —» 75%
cf outflow vein A/ID —> 30%
cf inflowveinAJE —> 0%
cf inflow artery AIF — -25%

Flera studier har visat att man med fordel kan anvanda den absoluta diametern i
det smala segmentet for att beddoma om en stenos ar signifikant, dvs férenad
med dysfunktionell fistel. Cut-off varde 2,7 mm.

Forst beskrivet av Fahrtash et al, 20111
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Olika typer av stenoser i AVF

4
The morphological assessment of stenotic lesions in AVF using ultrasound (N=158)

Valve(+) Valve(-)
IHR = 50% IHR < 50%
\ 4 l \ 4
Valve type Intimal hyperplasia type Shrinking type
(N=16) (N=110) (N=32)

R =<

Valve type Intimal hyperplasia type Shrinkir;g type

IMPLIKATIONER FOR MER INDIVIDUALISERAD TERAPI? (se nista bild)

Valve type — PTA IH-type — drug-coated balloon Shrinking type — stent

Suemitsu, J Endovasc Therapy 2018
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Figure 2. Primary patency after balloon angioplasty in failed
arteriovenous fistulas according to lesion morphology.




Infrainguinala vengraft
Kritisk stenos enligt aktuella Guidelines

1218 ”MULTIPARAMETRIC APPROACH” M. Sprynger etal

Table 12 Elements of a surveillance programme of infrainguinal vein grafts

Risk of occlusion Stenosis (diameter) P5Y (cm/s) Velocity ratio GFY (cml/s) ABI| reduction
(stenotic PSVY/prestenotic PSY)

Very high risk =70% =300 =35 <45 (or staccato) =015

High risk =705 =300 =35 =45 <015
Intermediate risk 50-70% 180300 =2 =45 <015
Low risk <50% or none <180 <2 =45 =015

Modified from Bandylk™**

Mills kriterier kopplade till atgard™:
Normal: <2 m/s, VR< 2

Bandyk’s stenosgradering: Mattlig stenos: 2-3 m/s, VR 2-4
50-75%: 1,5-3 m/s (VR >2,5) Kritisk stenos: >3 m/s och VR > 4
>75%: >3 m/s(VR>3,5)

* Mattlig stenos kan féljas och dtgdrdas vid
progress. Kritisk stenos bor dtgdrdas direkt.



A,
p '?7:4-.
{&P‘ Re,
Q?,?‘\ VR > 2,5 signifikant stenos (50%). Symtomatisk NASCET-stenos >
Ischemi kan vara av kritisk grad. 50%. Ofta Vmax > 2,3 m/s.
Tank pa angiosomer vid diabetes Kraver vanligen multimodal och
och vid sarlakning. garna multifaktoriell bedémning.

KRITISK STENO

Kritisk bor implicera stor risk for deletart utfall om ingen intervention gors

AV-FISTEL VENGRAFT
Diameter < 2,7 mm, hog Vmax 70%, Vmax > 3 m/s och VR
och nedsatt volymsflode. > 3,5. Sarskilt kritiskt vid

Stenostyp kan ha betydelse. sjunkande ABI och lag GFV.
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