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Safian RD,NEJM,2001



AITIEC OTEVWONC VEPPIKWY ApTNPIWV

ABnpwuatwon (90%)

lvopuik) duoTtrAacia (10%)

AlaXWPITUOC a0PTNG N VEPPIKNG apTnpPIag

Mn €101k} aopToapTnpliTida (aptnpliTida Takayasu)
EuBoAn Bpouou i xoAnotepoAng

NocoruaTta KoAAayovou

NeupolvwuaTwaon

TpauPaTIouOC

2TEVWON META UETAUOOXEUDN

2TEVWON UETA AKTIVOBOAIa



2.TEVWON VEPPIKNG apTnPIac

o AY kal anuavTtikn RAS <5%

Safian RD, NEJM 2001

e >30% o€ aoBeveic pe 2N dlayeyvwouevn UE
Ka@eTnpIaouo

Khosla S,Cathter Cardiovasc Interv 2003
o 40% o€ TTEPIPEPIKN apTNPIOK vOoo, >50% o€
NAIKIWPEVOUC UE DIaXUuTn aBnpookKANpwaon

Rimmer JM,Ann Intern Med 1993
Lao D, Mayo Clin Proc,2011



[TaBogualoAoyia veppayyeIOKNG UTTEPTAONG

Renin-angiotensin-aldosterone system
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http://en.wikipedia.org/wiki/File:Renin-angiotensin-aldosterone_system.png�

E¢EAicn aBnNpooKANPWTIKNG VEPPAYYEIOKNC

VOOOU

Progressive Disease

Early Disease

= Mild Progressive aortic Cortical thinning
atherosclerosis atherosclerosis and severe and loss of renal
Mormal unilateral renal-artery mass
COrtex ™~ stenosis /
_ \ /
Right Left \ : J
kidney — — kidney
1«
Right — Left i
renal renal |
mriery 50 mlfmin 50 ml/min HEicry 65 ml/min l 35 ml.n"{nl‘ﬂ
Aorta
Total glomerular fil_tratic-n rate Total glomerular filtration rate
100 mbEmin 100 ml/min

Advanced Disease

[ o=
Atherosclerotic plague Cortical thinning
in perirenal aorta and severe and loss of renal
bilateral renal-artery stenosis mass

lll..
/

Total glomerular filtration rate

30 ml/min Safian RD, NEJM 2001




XAPAKTNPIOTIKA EUPNMATA VEQPAYYEIOKNC
UTTEPTOONC

= 2XETIKA pe AY

» AY o€ TTaid1a N veapoug eVNAIKES (IVOUUIKE OuOTTAQCiQ)

» AY og eviAikeg >50 eTwv (aBNPOOKANPWTIKA OTEVWON)

» AVOEKTIKA N Kakorneng AY (>3 avTIUTTEPTACIKA OKEUAOUATA)
» Avecnyntn K/A pe ocea €1Teic00Ia TTVEUNOVIKOU OIONMATOG

= 2 XETIKA UE VEQPIKN DUCAEITOUPYIa

» AY Kal ETTNPEACTUEVN VEPPIKN AEITOUpYyia N €TTIOEIiVLWON META
armo Anwn a-MEA 1 ARBs

» ETEPOTTAEUPA HIKPOU HEYEBOUG VEQPOG

N dlaPopa ueyebouc>1.5 ek

» Avecnyntn uttokaAlaipia

= AY Kal EKTETAMEVN AYYEIAKI ATTOPPAKTIKA VOO OG
AHA guidelines, JACC 2006



Alayvwaon Ne@payyelakne Yeptaong

> PRA
» Neppoypauua ue Captopril test (MAG3/DTPA yia ekTipnon GFR)

> ATTEIKOVION VEPPIKWY apTnPIWV



Alayvwon Negppayyelakng YTTEPTaonG

» Dupplex utrepnxoypa@nua

» CT ayyeloypagia
» MRI ayyeloypagia

» KAaoolikn ayyeioypagia VEQPIKWY apTnPIwV

Lao D, Mayo Clin Proc,2011



2.UYKpIon OlIaYyVWOTIKWY JECWV YIa TNV 01ayvwaon
VE@PAYYEIQKNC VOOOU

EvaioBnaoia (%) EidikotnTa (%)
NeppOypauua e 52 63
Captopril test
(MAG3)
Dupplex 73 71
UTTEPNXOYPAPNHA
CT ayyegloypa@ia 94 62
MRI ayyeloypa@ia 93 91

Eklof H, Acta Radiol 2006



ABNpwHATWONC OTEVWON VEPPIKNG ApTNPIAC

ecENICN
> S <60% ,  >50% Twv aoBevwyv TTIOEIVWVETAI
Tevueh ° n ammoepagn pe pubuod 20%/€Tog
» 21evwon >60% > 3-16% TTANPN aTTOPPALN/ETOC

2-3% RVH

"
\ 10-20%

aleFR

» ECENICN o€ TEAIKOU OTOdIOU VEPPIKI AVETTAPKEI



[lepiTTTwon Ivopuikng duaTTAaCiag

KENTRON PYRINIKIS IATRIKIS VERIAS

ROMTSOU STELLA -  PYRINIKOS IATROS
16 OKTOVRIOU 1 TEL. (0331)

59100 VERIA OIKIA 66159

RENAL CLEARANCE
Tc99m-0TPA

YSOULT GIANNOULA

GFR (m1/min)/1.73qm
total I L |
limit ( 98,n): 32- &2
Lt [ 24.4%) {6.8

NAME, SURNAME :TSOULI GIANNOULA NUKLID, KIT
AGE :50

Processing protocol : nonelinear L/R separation : OBERHAUSEN
GLOMERUL@R FILTRATION RATE Body surface area [sqm] : 1.66
Examination date 1 29.03.2000 PA [%] : 10.9

Y16 aywyn pe a-MEA

KENTRON PYRINIKIS IATRIKIS VERIAS
ROMTSOU STELLA -  PYRINIKOS IATROS

16 OKTOVRIOU 1 TEL. (0331) 23086

59100 VERIA OIKIA B6159

RENAL CLEARANCE
Tc99m-DTPA

TSOULT GIANNOULA

GFR (ml/min)/1.73am
total I 19.6
limit ( 98,n): 32- 62
Lt (54.4%) ¢ 10,7

Rt 43.6%)

(%]

80l ,/
60"

18 24 HIN
NAME, SURNAME :TSOULI GIANNOULA NUKLID, KIT
AGE 151

Processing protocol : nonelinear L/R i
: separation : OBERHAUSEN
g:IIIIERULAﬂ FILTRATION RATE Body surface area [sgm] : 1.66
amination date i 24.05.2000 PA [X] : 5.3

Xwpic aywyn ue a-MEA




[lepiTTTWON IVOUUIKAC OUCTTAQCIOC




ABNPWHATWONC OTEVWON VEPPIKWYV
aApPTNPIWV




Ayyeloypa@ia JETA AYVEIOTTAACTIKN KAl
TOTTOBETNON Stent oTn OECIA VEPPIKI apTnpia
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Ayyeioypa@ia JETA ayyEIOTTAQCTIKN KAl
ToTTo0£TNON Stent oTnVv aploTEPN




2TEVOCT VEQPIKOV OPTNPIOV OUO®
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AVTIUETWTTION

» QAapUOKEUTIKA TTapEPBaon

» AYYEIOTTAQCTIKN UE N XWPIC stent

> XEIPOUPYIKIN ATTOKATAOTAON



DappaKeUTIKA aywyn

»AvaoToAEic Tou ouaTnuaroc PAA
» AVTayWVIOTEC aoBECTiOU

» AvTIaIJOTTETOAIOKA

» YTTONITTIOQIUIKA



DapuaKeUTIKA aywyn

» ACBEVEIC JE TTPOXWPNUEVN VEPPIKI AVETTAPKEIQ
» Npwrteivoupia >1yp

» A1axuTn evOovePPIKN ayyelakn BAGBN- veppikn aTpoia



lvouuikn duoTtrAacia-AtroteAeouaTikotnta PTRA

Efficacy of Revascularization For Renal Arterv Stenosis Caused by Fibromuscular
Dvsplasia : A Systematic Review and Meta-Analysis

Ludovic Tringuart, Claire Mounier-Vehier, Marc Sapoval, Nathalie Gagnon and Pierre-Francois
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DRASTIC

169 Eligible

63 Excluded
853 with exclusion criteria
10 for other reasons

106 Enrolled

' '

o 56 Assigned to angioplasty
Randomization 54 Underwent angioplasty 50 Assigned to drug therapy
2 Received a stent

: '

3 Months 56 Analyzed 50 Analyzed

{ ' Y '

53 Did not 3 Underwent 28 Did not
undergo second surgical undergo
intervention revascularization angioplasty

22 Underwent
angioplasty

1 follow-up follow-up

Y | Y
53 Analyzed 3 Analyzed 27 Analyzed 21 Analyzed
12 Months (47 with {1 with {25 with {18 with

arteriograms) arteriogram) arteriograms) arteriograms}

l 1 Lost to 1 Lost to

Figure 1. Design of the Study.

Van Jaarsveld, NEJM 2000




DRASTIC

Outcomes 12 months after randomization

Blood pressure — mm Hgt
Systolic
Diastolic
Blood pressure by automatic device — mm Hg
Systolic
Diastolic
Antihypertensive drugs
No. of defined daily doses
No. of drugs
Serum creatinine — myg,/dl
Median
Range
Creatinine clearance — ml/min
Abnormal renal scintigrams — no. /total no. (%)

Comphcations during follow-up — no. of patients

19,/53 (36)

Druwc-THERARY
GROoUP
(M=%

16325

Qa+10

162+37
BE*13

1
-1

1.2
0.6-8.2
62+27
25744 (57

Occlusion of affecred artery

Ruprure of affecred artery

Increase of 2=50% in serum creatinine

Embolization of cholesterol crystals

Groin hematoma necessitating transfusion or surgery

Otherg

oot N oS o [ N e Y |

Van Jaarsveld, NEJM 2000



Characteristic Medication Group (n = 76) Stent Group (n = 64)
Mean age (SD), y 67 (9) 66 (8)

Men, n (%) 45 (59)

Vascular history, n (%)

Any vascular disease 78)

59 (
Diabetes mellitus 18 (31)
18 (

Cerebrovascular disease 31)
Heart failure 7 (12)
Abdominal aortic aneurysm 9 (15)
Peripheral arterial disease 30 (51)
Coronary artery disease 32 (54)
Current or past smoking 52 (68)
Current smoking 15 (20)

Renal function
Mean serum creatinine level (SD)
pmol/L 145 (51) 154 (60)
mg/dL 1.6 (0.58) 1.7 (0.68)
Mean estimated creatinine clearance (SD), mL/min per 1.73 m? 46 (16) 45 (15)

Bax L, Ann Intern Med. 2009




STAR

g, S

Cumulative Survival

—— Stent group
Medication group

12 18
Months Fromm Randomization
Patients remaining. »
Medication group
Stent group

57
S50

~
=
=
=
<
=
3
=
=
E
=1
L

8 12 16 20
Months From Randomization
Patients remaining. n

Medication group &8 &0 57

54 52 S50

Bax L, Ann Intern Med. 2009



ASTRAL

Table 1. Baseline Characteristics of the Patients.®

Revascularization Medical Therapy

wariable
Demographic
Mean age (range) — yr
Male sex — mo. (FE)
Clinical
Smoking status — no. ftotal no. (2E)
Current smoker
Former smoker
Coexisting conditions — no_ftotal no. (25)
Diabetes
Coronary heart disease
Peripheral wvascular disease
Stroke
MNeed for dialysis
Renal function
Serum creatinine
Mean (range) — pmolfliter
Level — no. [(956)
<150 pmolfliter
150300 pmol fliter
=300 prmolfliter
Rapid increaset
Estimated glomerular filtration rate
Mean (range) — mlfmin
Level — no. (34)
<25 mil/min
2550 mlf rmin
Comimid
Urinary protein
Mean (range) — gf/day i
Related laboratory measures
Mean blood pressure (range) — mm Hg
Sy stolic
Driastolic

Mean total cholesterol (range) — mmolfliter]

(M= 403)

70 (42— 86)
254 (63)

FT7/IET (20)
199/387 (51)

121,387 (31)

192 /387 (50)

158387 (41)

GO/387 (18)
o

179 (66—551)

163 (40)
212 (53)
28 (7)
48 (12)

(N = 403)

71 (43—88)
253 (63)

g85/301 (22)
2164391 (55)

1157391 (29)
180,301 (48)
157 /391 (40)
75/3901 (19)

1391 (<1)

178 (64—750)

162 (40)
212 (53)
29 (7)
49 (12)

40.3 (53.4—124.5)

30.8 (7.1—121.7)

80 (22)
213 (53)

8O (22)
213 (53)

101 (25)

101 (25)

0.55 (0—4.77)

149 (87 —270)
75 (45—120)
A7 (0.1—14.8)

0.72 (0—7.7)

152 (90—241)
76 (46—130)
4.7 (1.9-0.5)

THE ASTRAL Investigators, NEJM 2009




ASTRAL

Variable
Renal physiology
StenosisY
Mean (range) ¥
Severity — no. (%5)
=509
50702
=7 %%
Mean length of kidney (range) — cm
Use of concomitant medication
Antihypertensive drug — no_ftotal no. (%)
Any
Diuretic
Calcium-channel blocker
Beta-blocker
ACE inhibitor or ARB
Alpha-blocker
Mean no. of antihypertensive drugs in class (range)
Antiplatelet drug — no.ftotal no. (2&)
Anry
Aspirin
Cholesterol-lowering drug — no.ftotal no. (34)
Arry
Statin
Warfarin — no. ftotal no. [%6)

Revascularization

(N=403)

Medical Therapy

[N =403)

I 76 (40—100)

75 (20—99) I

2 (<1)
159 (39)

4 (1)
14 (41)

242 (60)
9.7 (6-14)

373/384 (97)
261/373 (70)
227/373 (61)
172/373 (46)
174/373 (47)
1477373 (39)
2.79 (1-6)

289/381 (76)
263289 (91)

304/381 (80)
293/304 (96)
427380 (11)

THE ASTRAL Investigators, NEJM 2009

235 (58)
9.8 (6—20)**

383/383 (99)
257/383 (67)
259/383 (68)
200/383 (52)
146/383 (38)
141/383 (37)
2.80 (1-6)

208/383 (78)
2777298 (93)

312/ 389 (80)
296/312 (95)
42/385 (11)

P value




ASTRAL

B Serum Creatinine

Medical therapy

Revascularization

{meol fliter)

o
E
b=

ey

m

2
J

E

=

=

ol
1

1% 24 0

Months since Randomization
MNo. of Patients

Revascularization (3 36 M 263 191
Medical therapy 7 183

Figure 1. Renal Function in Patients with Renal-Artery Stenosis Treated with Revascularization or Medical Therapy
Alone.

THE ASTRAL Investigators, NEJM 2009



ASTRAL

A Systolic Blood Pressure

IE-D—l
15088 Medical therapy

140

I
Revascularization
130

Systolic Blood
Pressure (mm Hg)

120
|

0 18 24 10 16

Number of Patients Moenths since Randomization
Revascularization 385 346 332 321

257 157
Medical therapy 388 361 350 336

264 178

B Diastolic Blood Pressure

80
1
?5_".‘-n.:

=

Revascularization

704

Medical therapy
&5

Diastolic Blood
Pressure (mm Hg)

G0-
|

T | | T
0 18 24 30 36

Number of Patients Months since Randomization
Revascularization 384 344 330

256 197
Medical therapy 388 361 349

262 178

THE ASTRAL Investigators, NEJM 2009



ASTRAL

A First Renal Event

10—
=L B
Bi0—]
00—
&0
50—
01—

30— rMedical therapy 23 a
20— gr—

—

10— - Revascularization

L] T T T
(] 2 3 4

Patients with Renal Event ¢)

Years since Randomization
Mo. at Risk

Revascularization 403 Z36 157
MMedical therapy 403 233 145

B First Cardiowvascular Event

10—
S0
B0
Fi0—
&0
50—
40—
30— . Revasoularization
20
10—

L] T T
(] 2 3

rAedical therapy 5134
o s

Patients with Cardiovascular

Years since Randomization

Mo. at Risk
Revascularization 403 FiTHD 133
rMedical therapy 403 124 118

THE ASTRAL Investigators, NEJM 2009




ASTRAL Conclusion

We found substantial risks but no
evidence of a worthwhile clinical benefit
from revascularization in patients with
atherosclerotic renovascular disease

The NEW ENGLAND

25 JOURNAL of MEDICINE




CORAL

» Systolic hypertension>150 mmHg on = 2

antihypertensive medication

» renal dysfunction defined as Stage 3 or greater CKD

(estimated GFR <60 mL per minute per 1.73 m2) and

» 2 1 renal artery stenosis = 60% and systolic pressure

gradient>20mmHg or =80% with no gradient necessary

Cooper CJ, Am Heart J, 2006



Evoeicelc eTTavayyeiwaong VEPPIKNG apTnpiag

AIJOOUVONIKA oNUAVTIKN
oTEvwon VEPPIKNGS apTtnpiac >70%

AHA Guidelines, JACC, 2006



Evociceic eTTavayyeiwong VEQPIKNG
apTNPIac

TABLE 2. American Heart Assoclation Recommendations for Revascularization of
Atherosclerotic Renal Artery Stenosls (ARAS)

"Percutaneous revascularization can be considered for treatment of an asymptomatic bilateral or solitary
viable kidney with hemodynamically significant ARAS (class IIb, level of evidence [LOE] C)
Usefulness of percutaneous revascularization of asymptomatic unilateral hemodynamically significant
ARAS in a viable kidney is not well established and is currently clinically unproved (class IIb, LOE C)
Hypertension
Percutaneous revascularization s reasonable for patients with hemodynamically significant ARAS and
accelerated hypertension, resistant hypertension, malignant hypertension, hypertension with unexplained

unilateral small kidney, and hypertension with intolerance to drug treatmentl'E B)

Preservation of renal function
Percutaneous revascularization is reasonable for patients with AR,
with bilateral ARAS or ARAS of a solitary functioning kidney
Percutaneous revascularization can be considered for patients with :
with unilateral ARAS (class [Ib, LOE C)

Effect of ARAS on congestive heart failure and unstable angina
Percutaneous revascularization 1s indicated for patients with hemodynamically significant A
recurrent, unexplained congestive heart failure or sudden, unexplained pulmonary eder

AHA Guidelines, JACC, 2006
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