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2TEVLION VEQPIKWYV OpTNPIWYV: EVa
oUYXPOVO TTPORANUC
® [1OAAEC IATPIKEC EIDIKOTNTEC
e HITA: aucnon Katda 2,8 popEC OTIC OXETIKEC

ETTEPPBATIKEC TTPACEIC ATTO TO 1996 £wC TO
2000

Murphy T et al, Am J Roentgenol 2004

® 2NMEPA QPKETEC WEAETEC TTOU QPOPOUV OTN
Oepartreia TNC oTEVWONCG BpiokovTal UTto
ekmovnon (CORAL, RAVE, STAR KAT)



Opicpoi: Ne@payyelakn UTTEPTAGN

e YTTEPTAON ME OTEVWON VEPPIKAC = 75% N
otévwon > 50% Kal HETAOTEVWTIKN

dlaTtaon
Alcazar J et al, J Hypertens 2001

e YTTEPTOON TTOU OepaTtreveTal N BEATIWVETA
ONUAVTIKA JETA ATTO ATTOKATAOTOON

OTEVWHEVNC VEPPIKNC apTnpIag

Conlon P et al, Am J Kidney Dis 2000



Opicpoi: loyaipikn (alwdaiikn)
VEQPOTTG0EIa

® ETEPOTTAEUPN N AMPOTEPOTTAEUPN OTEVWON
VEQPPIKNG apTNEIac Kal KPEATIVIV opoU
>115 mg/dl Alcazar J et al, J Hypertens 2001



Aitia
ETepOTTAEUPN OTEVWOT

e ADNPWATIKN OTEVWON VEPPIKNC apTNPIaG

e [vopuwpatwong duoTtrAaacia

e AveUpuUOua VEPPIKNG apTnpiac

e ApTnpIako €uoAo

e ApTnPIoPAERIKN ETTIKOIVWVIO
(ouyyevnc/TpauuaTikn)

e [licon veppIkNC apTnpiac (e€w- N
EVOOVEPPIKNC aITIoAoyiag)

Garovic V and Textor S, Semin Nephrol 2005



2TEVWAON VEQPPIKNG apTnpiag

/

lvopuwpuatwdng duotrAacia (10%)

Kupiwg yuvaikeg
<50 eTWwV
TTEPIPEPIKO TPITNHOPIO TNG APTNPIAG

AYYEIOYPAPIKA : KOMBOAOYIOEIDRG (90%)

- oTravia egeAicoeTal

ABnpwpuaTikn (85%)

KUPiwg avopeg
« >60 eTWV
« EKQUOT VEQPIKAG apTnpiag

* oUXVA ggeAicoeTal



Aitia
AUQOTEPOTTAEUPN CTEVWLICOT

e Au@OoTEPOTTAEUPN ABNPWMATIKN OTEVWON
e ABnNpoeuBoAIKN vOOOC

e AyyeliTioa

e AIOXWPIOTIKO avEUPUOUA QOPTNG

Garovic V and Textor S, Semin Nephrol 2005



EmonuioAoyika oedopéva (1)

e H ouyvoTepn aitia BTTaBouc uTTEPTAONC

e 2uxvoTnTa 1% OTO YEVIKO UTTEPTAOIKO
'IT)\r]eUO'IJC') Derkx F et al, Lancet 1994

e 5% o€ voonAeuduevouc aoBeveic
e Ewc 40% o€ tTpitoBfaOuIa KEVTPQ
UTrngaUr]Q Coen G et al, BMC Nephrol 2003

® 6,8% o€ aoBeveic TTAvw aTTO 77 ETWV
Hansen K et al, J Vasc Surg 2002



EmonuioAoyika oedopéva (Il)

e 2¢ aoBgveic TTou apyidouv alyokaBapon n

guxvoTnTta Tn¢ PTavel 1o 22-31%
Van Ampting J et al, Nephrol Dial Transplant 2003

e 2¢ a00Oeveic TTou UTTOBAAAOVTAI O€
ayyeloypa@ia yia aAAo AOyo n
oTepavioypagia eTtavel 1o 5-40%

Pillay W et al, Br J Surg 2002
Conlon P et al, Kidney Int 2001
Mui K et al, J Am Soc Nephrol 2006



EmonuioAoyika oedopéva (ll)

e 10,4% o€ vekpoTouEc peTa ammo AEE
Kuroda S et al, Stroke 2000

e 12% o€ vekpoTopEc peta ammo OEM

Uzu T et al, Am J Kidney Dis 1997

® 2 UXVOTEPN OTOUC AEUKOUC
Levin A et al, Am J Nephrol 2007



2TEVWION VEQPIKWY KATA TN
OIEVEPYEIO OTEPAVIOYPOAPIAC
(drive-by renal arteriography)

TABLE 3. Prevalence of ARAS at GCardiac Catheterization
Patients, ARAS =30%, ARAS =50%, Bilateral, ®
Study, Y egrhekrms n n (%) n (%l n %)

Vetrovec et al, 19201 116 34 29) 27 (23] & (24)

Harding et al, 1002° 1302 375 (20t 188 {15) 52 (28)

Jean et al, 10047 106 &5 (33) 36 (18) R

Rihal et al, 20021 207 101 (34¢ 57 (1) 11 {a)
45 (25) 19 (11) 5 (25)

White CJ et al, Circulation 2006



2TEVWOT VEQPPIKWYV KATA TN
OIEVEPYEIQ OTEPAVIOYPAPIAC
(drive-by renal arteriography)

® 2& GAANn dnuoaicuon ue 14152 aoBeveic
onuavTikn otevwaon (>50%) BpEdnke aTo
6,3%, EVW AUPOTEPOTTAEUPN OTEVWON O€
1,3%

e 270 11,1% o1 BAGPBeC xelpoTEPEUCAY PETA
QTTO TTEPITTOU 2,5 XpOovia

Crowley J et al, Am Heart J 1998



Noonpotnra - OvnroTnra

e 2-5 popEC aucnon TNG KapdIayyEIaKNS
OvnToéTNTAC
Johansson M et al, J Hypertens 1999
e AveCApTNTOC TTAPAYOVTAC KIVOUVOU YIa
KapOdIAYYEIOKN voonpoTNTa Kal BvnroTnTa

Mui K et al, ] Am Soc Nephrol 2006
e AucnuEvn KapdlayyeIakn voonpotnTa

avecapTnTa atro 10 £TTiTredo TnG All
Kalra P et al, Kidney Int 2005

® 5-15% 1wV vEwv TTepITTwoewv XNA TeAIKOU

oTadiou
Mui K et al, Curr Hypertens Rep 2007



NAGO®YZIOAOTIKON
MHXANIZMOI (1)

¢ Two Kidneys — One Clip
e One Kidney — One Clip

o AUQOTEPOTTAEUPN OTEVWON

® 2TEVWON TNG MIAg apTnpiag £TTi UTTOAEITOUPYOUVTOG
ETEPOTTAEUPOU VEPPOU

e 2TEVWON TNG Miag apTtnpiag 1Ti atro@pacng TNG
ETEPOTTAEUPNG

e 2TEVWON TNG MiAg apTnpiag £TTi JOVNPOUC vEQPOU



ETEPOIIAEUPN GTEVIOT VEDPIKNG AP PIOG

ZTEVWTIKOC VEPDOC Mr) oTevwniKde vempoe
Meiwan aIgaTIKAG POrS AUENON AIPATIKAG PONG
TRAS KoaTaoToAR RAS vaTpioupnan

1 pevivn, Agll, aAdooTepoVvn

l

AyyeloouoTtraon, Katakparnon Na

l

PevivoecapTwpevn UTTépTaon

Goldblatt H et al, J Exp Med 1934



ANOOTEPONIAEUPN BTEVION VEPPIKN G APTHPING

Meiwan TNS vePPIKAG aINATWOoNG

T

T RAS AVETTOPKN S aTTOB0AN

T pevivn, Agll, aAdooTepdvn

A

4

VaTpiou-vePOU

l

AUZNon Tou ECWKUTTAPIOU OYKOU

l

XapnAni Agll Augnon T1ng

APTNPICKNAG TTiEONG
(OYKOECAPTWMEVN UTTEPTAON)

Tobe W et al, Can J Cardiol 2006



NAGODYZIOAOTIIKOI
MHXANIZMOI (1)

ROS production Antioxidant 41

\ , depletion

T (i.e. NOy) Macrophages
Oxidative stress § activation == |ntrarenal Ang |
l (i.e. inflammation) l

NF-kB activation mmp =YiOKINeSs/ - | Vasoconstriction/
chemokines I ischemia \

_ o Ischemia/reperfusion Oxidative stress f
Iscliemia/reperiusion

Low tissue PO,

!

HIF-1 and AM activation
L TEC injury == Tubulointerstitial inflammation

!

ECM accumulation
Proinflammatory and
progrowth factors Production of

i.e. NF-xB, TGF-g, PDGF...) TIMPs
\ Vs " ﬂ

ECN accumulation

Meier P et al, Nephrol Dial Transplant 2007



KAIVIKA) £IKOva

ACUUTTTWUATIKA (TUXQio EUpNUQ)
Neppayyelakn utréptaon (50%)
loxaipikn veppoTtradeia (apxika
AVOOTPEWIUN)

2.03apn voooc¢ Tou KUKAOQOpPIKOU (2N,
KA,AEE,A)



Safian R and Textor S, N Engl J Med 2001



ACC/AHA Guidelines for the
Management of Patients with Peripheral

Arterial Disease (Lower Extremity, Renal,
Mesenteric, and Abdominal Aortic)

| ¥asc Inteiv Radiol 2006; 17:1382-1298

ABLE 1. Clinical GClues to the Diagnosis of Renal
Artery Stenosis

Onset of hypertension at <30 years of age or severe hypertension at
=05 years of age” (Class |, LOE B)

Accelerated, esistant, or maligrant hypertenzion® (Class |0 LOE C)

Unexplained atrophic kidney or size discrepancy =15 cm between
kidneyst (Class |; LOE B)

sudden, unexplained pulmonary edema (Class |; LOE E)

Unexplained renal dysfunction, including individuals starting renal
replacerment therapy iClass lla; LOE Bj

Development of new azotemia or worsening renal function after
administration of an ACE inhibitor or ARE agent (Clazs |; LOE B)

Multivessel coronary artery disease or peripheral arterial disease (Class
llb; LOE B)

Unexplained congestive heart failure or refractory angina (Class llb; LOE C)




KAIVIKEC evOEigeIC yia TOavn
VEQPAYYEIAKI UTTEQPTACT
e 'Evapin umréptaonc <30eTwv N Bapia utrEpTaon
>55 €TWV

e AVOEeKTIKN N KAKONONG UTTEPTOON

e MIKPOC veppPOC eTEPOTTAEUPA N dlaPOopPa
ueyEBouc >1,5 cm peTacu Twyv OUO VEPPWYV

® —APVIKO, AVEENYNTO TTVEUPOVIKO oidnua
e AveENyntn VEQPIKN AVETTAPKEIQ

e Ne@pIkn aveTTapKkela N €mOLiVWaN AUTAGC META
yopriynon AMEA 1 ATblocker

e [loAuayyelakn vOooC
e Avecnyntn KA n avOekTikr otnBayyxn

e Ouonua (cuoToAodIACTOAIKO) OTNV KOIAIOKNA
xwpa (evaiobnaoia 40%, €1dikoTNTa >90%)



2UOYETION KAIVIKWYV EUPNUATWY PE

OTEVWON VEPPIKNC

cal Charactensti Patients with Renal Patients with Univariable Multivanable Odt
Artery Stenosis (n 107 Hypertension | Odds Ratio Ratio (95% Ci)t
95% Cl)*

Mean age + SD. 57 + 12 50 + 12 1.6 (1.3-2.0)4

'l,]l,'h, Y 51 58 0.8 (0.5-1.2) 0.4 (0.2-0.7

Black ethmcity, ¢ 1 01(00-09 |

Atherosclerotic vascular disease, b3 28 45(2.9-7.2)

Recent onset of hypertension, % 39 34 1.2(0.8-1.9 19(1.1-3.4

Family history of hypertension, % 57 67 0.7(0.4-1.0)

Ever smoked, % 79 65 2.1(1.2-3.4) 1.6(1.1-2.6)9

Obesity, % 40 70 03(02-0.4 0.4 (0.2-0.6)

Abdominal bruit, % 27 4 9.2 (4.6-18.3

iy o 22 21 1.1 (0.6-2.1

Viec concentrauios SD, penoifl 12 * 35 89 * 22 1.4(1.2-1.5"" @
40 0 6(1.0-2.5 | i (

ITort i en
ertorl ( a4f ern
a1 10 ea re
e for pat wl I noked ¢ pends o noking | v
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Krijnen P et. Al, Ann Intern Med 1998




AlayVWOTIKN TTPOCEYYION

e /\EITOUPYIKEC OOKIMAOIEC
® ATTEIKOVIOTIKEC TEXVIKEC



NAEITOUPYIKEC OOKINATIEC

e AoKiyaagia KATITOoTTPiANG

(W€Tpnon PRA peta tn xopriynon KamtotrpiAng, n PRA cival upnAn
010 50-85% Twv acBevwy pe ZNA Kal N KATTITOTTPIAN TNV augAvel
1010iTEPQ)

e Padievepyo veppoypauua PE KATITOTTPIAN
(EKTiNNON AIHOdUVANIKAC ONPACIiag TNG OTEVWONG)
e MeTpnon pevivng VEQPPIKWY PAEBWV

(augnuévn pevivn oTov TTAcXovta veppo >1,5 Qopég)

e DAgc o1 dokiyaaieg autég Oev Bewpouvral
QACIOTTIOTEC KAl OEV TTPOTEIVOVTAI ATTO TNV
ACC/AHA



ATTEIKOVIOTIKEC TEXVIKEC

e I.v. [lueAoypa@ia o€ Taxeic XpOvoucg
e Triplex Ne@pikwv

o CTA

e MRA (ue GD)

e DSA



For each diagnostic technique, the concurrent summary ROC curve is shown. The boldface, diagonal line indicates the point at which sensitivity equals
1 — specificity. Because data for computed tomography angiography (C74) and gadolinium-enhanced magnetic resonance angiography (MRA) were
nearly identical, both tests are represented by the same line patrern.

True-Positive Rate (Sensitivity), %

CTA, gadobnium=enhanced MEA
Morn—gadolinium-enhanced MES
-----————= Ulrasonography
——me—e— Captopril renal scintigraphy

Captopri test

[
ad

False-Positive Rate (1-Specificity), %

Vasbinder GB et al, Ann Intern Med 2001




Figure 2. Differences between the areas under the summary receiver-operating characteristic (ROC) curve for a
particular test and the area under the summary ROC curve for the reference test (ultrasonography).

0.060 (0.033 to 0.087)

Cadolinium-enhanced MRA 0.059 (0.031 to 0.086)

Non—gadolinium=enhanced 0.034 (-0,001 to 0,086)
MRA

Captopril renal scintigraphy —0.016 (-0.063 to 0.032)

Captopril test —0.210 (—0.392 to —0.028)
L I

I I I
—3,30 —0,20 —i3,10 0,00

Difference in Area under the ROC Curve

Vasbinder GB et al, Ann Intern Med 2001




2Uykpion pe DSA (n=356)

Table, Sansitivity, Specificity, and Likedlhcod Ratos for
Computad Temographlc Anglography and Magnetic Resonance
Anglography

M s urem st Computed Tomographie  Magnetk Resonancs
anghogr aphs dnglography

=enskiv by oed

Specitichy 052

Fostve [kdihood rats 7.905.1-12. 13
ey Clr®

Hegatve |k e oo 032 (0L 25053 045 0.33-051)
rato (S5% CI

Vasbinder GB et al, Ann Intern Med 2004



e H e1mIAoyn TNC KATAAANANC OIAYVWOTIKNG
OOKIMNOCOIaC ECapTATAl ATTO XAPAKTNPIOTIKA
TOU aoBevoucg, aAAQ TTPETTEI KAl VO
BaoileTal oTNV EPTTEIPIA TOU KEVTPOU

Kaplan N and Rose B, UpToDate 2007
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58 aogBeveic pe KAVIK uTTOWia
VEPPAYYEIOKAC UTTEPTATNC

e 2

Imaging findings of US, CTA, MRA, and DSA

Findings LIS CTA MEA DSA

Normal renal artery 92 G
MNormal polar artery :
Normal (distal)
Atherosclerotic main

renal artery stenosis
Atherosclerotic polar

artery stenosis

Fibromuscular

dysplazia

[nwvisible main renal
artery

[nvisible polar artery

Total number of
examined arteries



Table 4
Results of diagnostic efficacy of all three methods

compared with DSA

Poszitive Negative
predictive  predictive

Senstfivity  Specificity accuracy accuracy

/5% 89 6% 50% 04.6%
04% 03e; 71% 009
90% 04 1% 75% 0f%

i




2UUTTEPOC O

Therefore, 1t mav be suggested

of US and either CTA or
MEA 1s sufficient to demonstrate pathology of renal arter-
1es and serve as a reliable non-invasive process that can be
used in the routine clinical practice. The u[_'n[_'nln:‘utjnn of the
above combination i1s particularly usetful in cases of hemo-
dvnamically significant renal arterv stenosis. DH A may be
reserved for patients with major discordance between the
two modalities, for those with negative imaging findings

and unexplained hvpertension and those suitable for

angioplasty or stent placement.



