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Fibromuskulare Dysplasie: PTA

= 66 Pat.; FU (Median): 32 Mo. (1-121)
/ technischer Erfolg: 100%
& \',‘1, § Rezidiv-Stenosen: 10%

Erfolgsrate uber 10 J.: 87%

Tegtmeyer et al.: Circulation 1991 *



Fibromuskulare Dysplasie

Technical
Effects on blood pressure
Success rate Improved Months of follow-up
Study Year Patients 0y Cured % Unimproved mean (range)
Sos et al. [43] 1983 31 87 59 34 7 16 (4-40)
Baert ef al. [44] 1990 22 83 58 21 21 26 (6-72)
Tegtmeyer et al. [45] 1991 66 100 39 59 2 39 (1-121)
Bonelli et al. [46] 1995 105 89 22 63 15 43 (0-168)
Jensen et al. [47] 1995 30 97 39 47 14 12 (NR)
Davidson et al. [48] 1996 23 100 52 22 26 NR
Klow et al. [49] 1998 49 98 26 44 30 9 (1-96)
Birrer et al. [50] 2002 27 100 74° 26 10 (NR) 7.4
Surowiec ef al. [61] 2003 14 95 79° 21 NR 28.5
de Fraissinette ef al. [62] 2003 70 94 14 74 12 39 (1-204)
Kim et al. [53°] 2008 15 79 13 80 7 24 (1-60)

Olin: Curr Opin Cardiol 2008




Fibromuskulare Dysplasie

Patienten

FU (Monate)

Prim. Offenheit
1 Jahr
8 Jahre

Stent

Birrer Surowiec Alhadad
2002 2003 2005
27 14 69
10+4 (mean) 24-96 84+57 (mean)
77% 83% 73%
69% 67%
1 Pat. 0 Pat. 5 Pat.




Fibromuskulare Dysplasie

29 Frauen, 45 Jahre (mean), 38 Intervent.; retrospek., FU (median): 2 J.

Freedom From Recurrent Hypertension
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Fibromuskulare Dysplasie

29 Frauen, 45 Jahre (mean), 38 Intervent.; retrospek., FU (median): 2 J.

Freedom From Recurrent Hypertension

0 1 2 3 4 5 6 7 8 9 10
C Time (years)

Davies: J vasc surg 2008

Outcome Predictoren (rr, 95% Ci):

Hypertension <8 J  (1.23;1-2.98, P=.02),
eGFR > 60 mL/min  (26.5; 18.1-34.5, P=.01)
ipsilat. Niere >9 cm  (1.41; 1.1-3.3; P=0.03)
Niere contralat. (1.53; 1.1-1.96, P=.04)
Blutgluc. <110 mg/dL (1.53, 1.17-2.3, P=.04)
Triglyc.>150 mg/dL  (6.67, 1.9-10, P=.004)
HDL >50 mg/dL (3.89, 2.1-6.4, P=.024)

Alter > 50J n.s.



Arteriosklerotische Stenose

Metaanalyse 1322 Pat.; FU 6-29 Mo.

. PTA Stent
techn. Erfolg: 77%  98%

Restenose: 26% 17%

P<0.001

Leertouwer et al.: Radiology 2000 *




. .
Atherosklerotische Stenosen

163 Pat. (200 Stenosen); prospektiv; FU (median): 12 Monate

_w 1 0-5mm N
ostial proximal truncal
29% 50% 21%

Baumgartner et al.: Radiology 2000



Cumulative primary patency rate (%)

Atherosklerotische Stenosen: PTA vs. Stent

163 Pat. (200 Stenosen); prospektiv; FU (median): 12 Monate

Renal arteries at risk
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Ostiale Stenose: Stent vs. PTA

85 Pat. (prospektiv, randomisiert); FU: 6 Mo.

! 0-10 mm techn. Erfolg  Offenheit Restenose

1 1

a PTA 57% 20%  48%
Stent 88% 5% 14%

Kein Unterschied im klinischen Erfolg!

v. d. Ven et al.: Lancet 1999 *



Restenose nach Stenttherapie

Author No. of patients Stent type Technique Definition of restenosis ~ Restenosis rate (%) Follow-up period (months)

Hennequin et al. [34] 21 Wallstent Angiography  Not defined 20 29 (mean FU)

Van de Ven et al. [29] 24 Palmaz Angiography  >50% 13 6

Dorros et al. [23] 76 Palmaz Angiography  >50% 25 6

[anonne et al. [30] 63 Palmaz Duplex =60% 14 11.3 (mean FU)

Henry et al. [27] 39 Palmaz Duplex AT > 70 m/sec, PSV > 1.5 m/sec 9.2 14 (mean FU)

Blum et al. [25] 68 Palmaz Duplex PSV > 2.0 m/sec + dRI > 0.05 11 27 (mean FU)

angiography (>50%)

Taylor et al. [26] 29 Palmaz Angiography  >50% 16 6.7 (mean FU)

White et al. [35] 100 Mixed Angiography  >50% 19 8.7 (mean FU)

Gross et al. [36] 30 Palmaz, InFlow, Be-Stent ~ Angiography ~ Not defined 12.5 6

Van de Ven et al. [24] 42 Palmaz Angiography ~ >30% 14 6

Baumgartner et al. [37] 21 Mixed Duplex =60% 20 12

Watson et al. [38] 33 Palmaz Duplex >60% (RAR >3.5) 18 20 (mean FU)

Beutler et al. [39] 63 Not documented Angiography ~ >50% 30 23 (median FU)

Lederman et al. [33] 300 Mixed Angiography  >50% 21 16 (median FU)

Rocha-Singh et al. [40] 51 Palmaz Duplex >60% (PSV =2 m/sec, RAR > 3.5) 14.3 13.1 (mean FU)
or angiography (>50%)

Zeller et al. [31] 215 Mixed Duplex =70% (RAR > 3.5 + dRI = 0.05) 11.2 12

Zeller et al. [32] 156 Mixed Duplex >70% (RAR > 3.5 + dRI > 0.05) 114 12

Zeller et al. [41] 143 Palmaz Genesis, Radix Duplex >70% (RAR > 3.5 + dRI = 0.05) 6.4 22 (mean FU)

FU, follow-up: PSV, pwelocity; RAR, renal aortic flow velocity ratio; dRI, side-difference in intrarenal resistance index.

Zellers et al.: Catheter Cardiovasc Interv 2006




Rezidiv-Stenose nach Stent

300 Pat. (363 Stents), FU: 16 Mo. (Median)

100%
90% -
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70% -
60% | P=0.068
50% -
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30% -
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10% -

Restenosis Rate

0% A

<45 4.5-6.0 > 6.0
Reference vessel diameter (mm)

Lederman et al.: Am Heart J 2001

Restenose-Rate nach
10 Monaten (mean)

= 21% (23/102 Pat.)

= 12% bei @ >4,5mm




Beschichtete Stents

m Carbon-Beschichtung:

Restenoserate: 6,4% (coated) vs. 5,8% (bare) r>.05

(147 Pat. FU: 22+5Mo.)
Zeller et al.: J Endovasc Ther 2005

m Gold-Beschichtung:
1-Jahres-Offenheit: 69% (coated) vs. 84% (bare) r<.05

(126 Pat. FU: 15 Mo.)
Nolan et al.: J Vasc Surg 2005

B Sirolimus Coating
50% Restenose : 19% (coated) vs. 24% (bare) r>.05

(105 Pat. FU: 6 Mo.)
Zahringer et al.: J Endovasc Ther 2007*



Therapie der Nierenarterienstenose
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Renale Hypertonie: Angioplastie oder Medikation

Metaanalyse 210 Pat. (3 Studien), FU: 3-12 Mo.

Mean Difference (85% Confidence interval), in mm Hg
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- = ! DRASTIC (12)

EMMA (14)

rl
1

ol

{ SNRASCG (13)
Weighted Mean Difference

Diastolic Blood Pressure

: 1 = DRASTIC
b -1 ! EMMA
; o i SNRASCG
— Weighted Mean Difference
-15 -10 -5 0 5 10 15 20
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Nordmann et al.: Am J Med 114, 2003




JNC-7 Report: Stroke-Mortalitat

Stroke mortality
(floating absolute risk and 95% Cl)
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Renale Hypertonie: Pradiktoren fur Outcome
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Nierenfunktion: Angioplastie oder Medikation

Metaanalyse 210 Pat. (3 Studien), Follow-up: 3-12 Monate

Trial Sarum Creatinine: Mean (s.8.) Ditterence & CI
Angioplasty Medical Therapy Angioplasty:Medical Therapy

Webster (unilateral) 144 (19.90) 207 (39.84) € .

(n= 11) (n= 10) E [Bpe=.15)
Webster (bilateral) 183 (25.40) 157 (11.93) : - >

(n= 12) (n= 13) {2p=.34)
Plouin 97 (5.25) 105 (4.52) —8—

(n= 23) (n= 25) (2. 25)
van Jaarsveld 105 (3.61) 117 (5.40) —T

{n=52) (n= 47) é (2p=06)
i Total: n =98 n=95 <I>I

(2p=.03)

|
l

~l— seno T 05% confidence e

BO 60 -40 -20 20 40 60 80
Angioplasty better Medical Therapy better

=]

lves et al.: NDT 2003



Stenttherapie bei Niereninsuffizienz

23 Pat.; FU (Median): 17 Mo. vor, 8 Mo. nach Stent

Krea. [mg/dl]: 2,9 (median) g

=,

Stenose: > 50% c

S

: S

Progression: £

ks

langsamer 78% z
schneller 22%

Stent inserted

Harden et al.: Lancet 349, 1997 Time (days)




Niereninsuffizienz

Harden Watson Korsakas Rivolta
(1997) (2000) (2004) (2006)
Patienten: 23 25 17 (28%) 52
Krea. [mg/dl]: 2,9 (median) 1,5-4 5,4 (mean) 2.9 (mean)
Stenose: > 50% > 70%, >80% unilat. >70%
global >60% bilat.
Progression:
langsamer 78% 100% 76% (53%%) 75%
schneller 22% 18% (36%*) 25%

* 11 Pat. dialysepflichtig vor Intervention




Verlangsamung der Progression und
Verzogerung der Dialyse
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Nierenfunktion nach Stent

IMPROVED CREATININE
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Niereninsuffizienz

unilateral, >50% S-Kreatinin erhoht
Stabil seit mind. 1 Jahr

-



Randomisierte Studien

B STAR: Nierenfunktion (140 Pat.)
m ASTRAL: Progression d. Nierendysfunkt. (806 Pat.)
B CORAL: Renal Adverse Events (1000 Pat. geplant)

B RAVE: Progression zu terminaler NI; Tod (240 Pat. geplant)

-

B NITTER: Progression zu terminaler NI; Tod



Randomisierte Studien

B STAR: Nierenfunktion (140 Pat.)

m ASTRAL: Progression d. Nierendysfunkt. (806 Pat.)




STAR: Abnahme der eGFR = 20%

Cumulative Survival

1.0

Abnahme eGFR

0.8

0.6 -

Q.2 ™

0.0+

— Stent group
- Medication group

Patients remaining, n
Medication group 76

Stent group

64

T T T I
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68 60 57 53
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0.0
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STAR: Primare und Sekundare Endpunkte

End Point

Primary end point, n (%%
Unilateral or bilateral stenosis
Unilateral stenosis only
Bilateral stenosis only

Secondary end points, n (%)
Therapy-refractory hypertension
Malignant hypertension
Pulmonary edema
Cardiovascular morbidity

Heart failure

Coronary artery disease

Peripheral arterial disease

Cerebrovascular disease

Abdominal aortic aneurysm
All-cause mortality

Overall deaths

Cardiovascular mortality

Periprocedural mortality§

Primary end point or death, n (%)

Stent Group
(n = 62)"

10 (16)
3(9)
7 (22)

o OO

1(2)
3 (5)
4 (6)
0
0

5(8)
2(3)
2(3)

15 (24)

Medication Group
(n = 74)*

16 (22)
8 (20)
8 (23)

3 (4)
3(4)
7 (9)
1(1)
0

6 (8)
4 (5)
0

22 (30)

Crude Hazard Ratio

(95% Cht

0.73 (0.33-1.61)
0.48 (0.13-1.81)
0.95 (0.34-2.61)

0.39 (0.04-3.71)
1.16 (0.23-5.73)
0.67 (0.20-2.28)

0.99 (0.30-3.24)
0.59 (0.11-3.25)

0.81 (0.42-1.56)




STAR: Limitationen

m Uberschatzung der Stenosen in MRA und CTA

Stent Medikation
DSA: 17% 9%
Stenose < 50% 18% ?

B Einschrankung der Nierenfunktion anstelle
Progressionsgeschwindigkeit

B Surrogat Parameter (eGFR) als Endpunk
B mean S-Krea: 1.6 mg/dl, eGFR 45 ml/min/1.73m?2

-



Individuelle GFR nach Stenttherapie

GFR (%)

27 Pat. (prospektiv),FU: 12 Mo.

55 Stented Kidney 54 *
51 52
B0 49 48
46 *
45

Controlateral Kidney

40

PRE-STENT 2 4 B 8 10 12

Time { months)

Coen et al.: BMC Nephrol, 2004




ASTRAL: Serum-Creatinin

250 -

200 -

SCr

150 - — Revascularisation
— Medical Management
1ﬂn T T T T T L] 1
0 6 12 18 24 30 36 42 48
Months from Randomisation
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Medical: 403 348 328 299 215 130 77




ASTRAL: Anderung im Serum-Creatinin

Mean Change in SCr

Revascularisation: 403 338

Treatment Difference
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ASTRAL: Time to first renal event

ARF, dialysis, transplant, nephrectomy, renal death

100 |
te T 83%
! T 77%
]
r HR=0.98, 95% CI|=0.66 to 1.48
'5' 50 -
-
Ll
2
2P =09
- No. No. Events
Patients Obs. Exp. =
evasc
Revasc 403 46 464 | . :
Medical 403 47 466 Atadieal
0 : : . .
0 1 2 3 4
Years from Randomisation
At risk:
Revasc 403 265 177 111 63
Medical 403 273 182 109 61




ASTRAL: Subgruppenanalyse

Ergebnis nicht beeinflusst durch

HOhe des Serum-Kreatinins
Bilateraler Stenose

NierengrofBe

Einzelniere

Stenosegrad

Progression der Nierenerkrankung




ASTRAL: Subgruppenanalyse (Stenosegrad)

stenasis at baseline Change from Baseline: Mean (s.e.) Statistics Difference & Cl
revasc medical Dift Var. revasc:medical

<=70% 8.44 (5.24) 14.86(5.85) -6.41 63.45 =

{n= 106) (n= 124) {2p=42)
71-89% 12.51 (10.10) 11.10{4.17) 1.41 110.65 -

(h= 75) {n= 84) {2p=89)
>=90% 31.29 (10.93) 28.36 (12.40) 1.83 271.10 ™

{n= 108) (n= 82 {2p=21)

Heterogeneity between 3 groups x:= 0.4; p=280
TR 1 T —— FPETT FTET] FETT] PP Free PEeel Feeel Pree eee ey

-50 -40 -30 -20 -0 ©0 10 20 30 40 50

revasc better medical better




ASTRAL: Subgruppenanalyse (Progression)

rapid increasea in scr at baseline Change from Baseline: Mean (5.e.) Statistics Difterance & Cl
reVasc medical Diff War. revasc medical
no 17.65 (5.30) 16.90 (4.71) 0.74 50.00 -
(n= 227) (n= 240} (2p=.52)
yes 19.05 (23.36) 34.76 (21.34) 1571  1001.0€ >
(n= 38) {n=38) {Zp=E2}
not known 2253 (8.10) 4.33 (6.97) 18.19 113.05 L
I,'r'l= 15) {n= 21}' 13:"-&9:'
Heterogeneity between 3 groups xf: 2.3, p=.31
I b S —— PP FYPT PP Pt el PP e e et P

-50 40 -30 -20 -10

revasc better

0 10 20 30 40 350

medical better




ASTRAL: Komplikationen

<24h:

Stentmisplacement 11 (3,3%)
Renal arterial dissection 4 (1%)
Thrombose 1 (0.3%)
Embolisation 6 (1,9%)

Balloon rupture 1 (0.3%)

>24h:

Lokale Infektion an der Punktion 1 (0.4%)
Leistenhamatom 25 (10%)
Pseudoaneurysma 2 (0.8%)

Abnahme der Nierenfunktion 26 (10%)

24 (7%) Pat.

44 (17%) Pat.




Ischamische Nephropathie

“Critical” renal artery stenosis
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Textor: J Am Soc Nephrol, 2004




LVMI [g/m?]

140+

135+

130+

125+

120+

115+
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105-

P<0.001 P<0.001

Rickgang der linksventrikularen Hypertrophie
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Zusammenfassung

m FMD

= Therapie bei typischen Veranderungen
PTA (ggf. mehrfach)
Rezidiv bei 10-30% der Patienten

Stent vermeiden

Cutting-Balloon experimentell




Zusammenfassung

m Atherosklerose
= PTA bei trunkaler Stenose
= Stent bei ostialer Stenose
= Stentdurchmesser korreliert mit Re-Stenose

= Stent-Coating ohne positiven Effekt




Klinische Ergebnisse

B Renale Hypertonie
= PTA/Stent besser als ihr Ruf
= Aber noch Fragen bei der Stratifizierung der Patienten
B [schamische Nephropatie
= Flr das Gros der Patienten kein Effekt bewiesen
= Erfolge bei progressivem Funktionsverlust
= Hohes Kreatinin ist keine Kontraindikation
= auf weitere Entscheidungsparameter achten
m Linksventrikulare Hypertrophie
= Regression nach Intervention
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