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Renal Arter Darliginin Perkutan Tedavisi

» 1978 - Gruentzig ve ark., ilk olarak renal arter darligina basarili
anjioplasti

o Gruentzig A, Kuhlmann U, Vetter W. Treatment of renovascular
hypertension with percutaneous transluminal dilatation of a renal
artery stenosis. Lancet 1978; 1:801-802.




Renal Arter Darligi

Aterosklerotik (90%)

Fibromuskuler displazi (10%)
> Medial fibroplazi (90%)
- Klasik "string of beads" gorunimu
* Renal arterin mid-distal bolumu
> Perimedial fibroplazi
- Fokal darliklar
> Intimal/Medial fibroplazi
+ Fokal, konsantrik darliklar

Aortorenal disseksiyon
Vaskulit-renal arteri tutan (or; PAN)
AVM- renal arteri tutan
Radyoterapi

Skleroderma
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Aterosklerotik Renal Arter Darlig:

« Genellikle osteal

« Aortadaki hastalik ile
iliskili

« Unilateral ya da
bilateral




Aterosklerotik Renal Arter Darligi Sikhig:

Evaluation with renal artery duplex of 834 patients consecutive

patients who were participants in the Forsyth county cohort of the
Cardiovascular Health Study (J Vasc Surg. 2002;36:443-51).

» Otopsi serileri % 4-27
» Hipertansif % 1-4
» >65 yas kisilerde % 6.8

» Diabetiklerde % 8




Vaskuler Hastaligi Olanlarda
Renal Arter Darligi Sikhgi

» Renal Arter Darhigi Sikligi

> Miyokard infarktusu % 12
- Kardiyak kateterizasyon hastalarinda % 6-19
> Alt ekstremite periferik arter hastaligi % 22-59

» Kardiyak kateterizasyon uygulanan hastalarda renal
arter darhgi belirteclert:
o Koroner arter hastaligi; Yas; PAH; Serum kreatinin; Hipertansiyon

Scoble JE, In Renal Vascular Disease; 143-49




Severity of renal vascular disease predicts mortality in patients
undergoing coronary angiography

PETER J. CoNLon, MARK A. LITTLE, KAREN PIEPER, and DaNiEL B. MARK
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Renal arter stenozunun dogal seyri

5 anjiografik calismanin degerlendirilmesi

Referanslar Takip Hasta llerleme Total i e :
suresi sayisl (%) okliizyon * IIerIey|C| Seylr
(Ay) (%)

Wo“]egggber, 12-88 21 (70) NA  « %65 Uzerindeki darliklarin
%12-15’inde bir yil igcinde
Meaney,1968 6-120 39 14 (36) 3(8) .- . .
total okluzyon izlenir
Dean,1981 6-102 35 10 (29) 4(11)
Schreiber,1984 12-60+ 85 37 (44) 14 (16) o ,
Tollefson,1991 15-180 48 34 (71) 7 (14) ’ BU haStaIar:ln A)4O Inda o
Toplam 237 11649  28(14) renal fonksiyonlarda belirgin

bozulma olmaktadir
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Tanisal Testler

Renal arter Doppler ultrasonografi
Bilgisayarli tomografik anjiografi (CTA)
Manyetik resonans arteriografi (MRI)

Invazif anjiografi (DSA)— Altin standart

_

-Aortik/lliak ateroskleroz
*Aortik anevrizma (mural
trombus?)

*Aksesuar renal arter
*Renal arter darligi
lokalizasyonu

*Renal arter angulasyonu
*Renal boyutlar



Abdominal Aotografi
(AP,5-6F kateter, DSA, 30-40 cc kontrast madde)

Osteal lezyonlarin saptanmasi

v

» Selektif renal anjiografi icin yol gosterici

» Aksesuar renal arterin saptanmasi

v

Abdominal aortun degerlendirilmesi
(anevrizma, ateroskleroz, tlser, trombus)




Selektif Renal Arter Anjiografisi

» En uygun ¢cekimler AP, LAO 10°-20°,
20 cm FOV

» 4-6 cc/sn kontrast madde

» Bifurkasyon lezyonlari icin kranial ya
da kaudal angulasyon

» Ana renal arterler, dallari ve nefrogram
fazi degerlendirilmeli




Kateter secimi

Osteal orijin Kateter secimi

Horizontal JR,RDC,HS,MP,S0s
inferior IMA, RDC, Cobra,
MP&HS (brakial)
Superior MPJR.HS

J Cardiovasc Surg 2007;48:411-42




Hangi yaklasim?

» Femoral yaklasim:

» Brakial/Radial yaklasim:

Renal arter ¢ikisi horizontal, i.
kaudal veya hafif sefalikse

Aortanin kronik oklizyonu (Leriche
sendromu)

Infrarenal blyiik aort anevrizmasi

Renal arter ¢ikisi asiri sefalikse (inferior
angulasyonlu)

Tortuoz aort




Referans damar ¢apinin belirlenmesi

Fig. Renal 10: Reference vessel

To calculate % diameter stenosis or minimal lesion diameter, reference vessel must be
determined.

A: Reference vessel can be determined about 2em distal to stenosis.

B: Tvpical post-stenostic dilatation is seen and bifurcation follows. In this case, reference
vessels can not be determined.

C: The bifurcation located at the ostium and real vessel size is not known.

www.intechopen
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Hemodinamik olarak anlamh darlik?

» Lezyon yuzdesi (>%70-80)
» Intermedier lezyonlar (%50-70/80)

.. Pd/Pa<0.9
i. Istirahat ortalama transstenotik gradient >10 mmHg
. Hiperemik sistolik gradient >20 mmHg

v. Renal FFR<0.8
<4 F kateter ya da 0.014 basing teli
posthiperemik gradientler daha degerli

papaverin/dopamin ile indiiklenmis ortalama gradient




Renal girisimden fayda gorme:
Renal resistiv indeks ?

» Renal parankim
hasarinin gostergesi

» Doppler USG

» Rezistiv indeks=
[1-(EDV/PSV)]x100

Change in Creatinine Clearance (ml/min)
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Resistance index <80

Resistance index >80

NEJM 2001;344:2244-49



Stentleme teknikleri

» Direkt yerlestirme
» No-touch
» Teleskop
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Direkt yerlestirme teknigi

Eurolntervention 2015



No-touch teknigi

Eurolntervention 2015



Teleskop teknigi

"7 SF Sidewinder
/" lorSoftw
) disgnostic catheter

Eurolntervention 2015




Kilavuz tel secimi

» 190 (‘Teleskop’ tekniginde 300) cm, 0,014” BMW,
extrasupport

Hidrofilik tellerden kaciniimali

Kilavuz tel ile darlik gecilir, renal arterin ilk segmenti
kanule edilir (2/3 distal segmente uzaniimamali)

En genis ve kivrimli damara tel ilerletilmeli
Telin tamami goruntd igcinde olmali

v Vv

v Vv




Predilatasyon

» Dusuk profilli gergcek captan 1 mm kiigiik balon, 4.0 cutting balon
dusunulebilir

» Osteal lezyon varsa, balon pozisyonu ‘half-in/half-out

» Kateter ostiumdan cikarilip aortaya dusurultr (renal arterin inferiorunda)
» Kilavuz tel gorintilenmeli

» Balon tamami ile agilana kadar yavasca sisirilir (8-10 atm)

» Lezyon dizelene kadar balon sisirilmesi tekrarlanabilir

» Balonun distale gitmesinden kacinilmalidir (disseksiyon)




Stent-Teknik basari

Calismalar Calisma Stent Tipi CECEREL] Teknik

Periyodu Sayisi Lezyon Basari
(%)
Rodriquez- 1999 93-96 125 Palmaz 66 RS/ 98

Lopez Disseksiyon yok

van de Ven 1999 93-97 52 Palmaz 100 RS*<%50 90
Henry 1999 NA 104 AVE 77 RS< %20 99
Rocha-Singh 1999 93-95 180 Palmaz 43 P <5 mmHg 98
Tuttle 1998 91-96 148 Palmaz 100 RS<%30 98
Dorros 1998 90-95 202 Palmaz NA RS<%50 99
Rundback 1998 NA 54 Palmaz NA RS<%30 94
White 1997 92-94 133 Palmaz 81 RS<%30 99
Harden 1997 92-95 32 Palmaz 75 RS<%10 100
Blum 1997 89-96 74 Palmaz 100 RS<%50 100
Henry 1996 90-94 64 Palmaz 53 RS<%20 100
lannone 1996 92-93 83 Palmaz 78 RS<%30 99
Hennequin 1994 87-91 21 Wallstent 33 NA 100
Rees 1994 88-92 296 Palmaz 100 RS<%30 98

*: Reziduel Stenoz PG: Basing Gradienti 08




Stent-Restenoz

Degerlendirilen Stent Osteal

Galigmalar Arter Sayisi (%) Tipi Lezyon

van de Ven 1999 52 50 (%95) Palmaz 100
Rocha-Singh 1999 180 158(%88) Palmaz 43
Tuttle 1998 148 49 (%33) AVE e
Rundback 1998 54 28 (%52) Palmaz NA
White 1997 133 80 (%60) Felez | 8
Harden 1997 32 24 (%75) ez |
Blum 1997 74 74 (%100) Palmaz 100
Henry 1996 64 54 (%84) Palmaz 53
lannone 1996 83 69 (%85) Palmaz 78
Dorros 1995 92 56 (%61) Paimaz 100
Hennequin 1994 21 20 (%95) Palmaz 33
Rees 1994 296 150 (%51) Palmaz 100

[

Degerlendirme
Metodu

anjio
duplex+anijio
anjio
anjio+CT
anjio
anjio
anjio
anjio
duplex
anjio
anjio

anjio

Degerlendirmeye
kadar gegen
ortalama zaman

(ay)

24

14

11

29

Restenoz
(%)

%21
%12

%14
%26
%19
%12
%11
%9
%14
%25
%20

%33

~ 16



Stent-Restenoz

100%

90% -
@ 80% -
& 70% ] 0065 The restenosis rate was 36.0% for vessels

p=t. . . - — .

.g gg:ﬁ’ ! I i D=0.008 with a reference diameter <4.5 mm compared with
§ 400; | [ { 15.8% in vessels with reference diameter 4.5 to 6.0 mm
‘gu'; 30% - (P = .068 compared with smallest vessels) and 6.5% in
T 20% - vessels with reference diameter exceeding 6.0 mm (P <

13:?" | Ll .01 compared with smallest vessels)

<45 4.5-6.0 > 6.0

Reference vessel diameter (mm)

Restenosis incidence after PTRAS according to reference vessel
diameter.

Am Heart J. 2001;142(2):314-23




DES?

Sirolimus-Eluting Versus Bare-Metal Low-Profile Stent
for Renal Artery Treatment (GREAT Trial): Angiographic
Follow-up After 6 Months and Clinical Outcome up to

2 Years

Resuits: At 6 months, the overall in-stent diameter stenosis for BMS was 23.9%=22.9%
versus 18.79%:%15.6% for SES (p=0.39). The binary restenosis rate was 6.7% for SES versus
14.6% for the BMS (p=0.30}). After 8 months and 1 year, TLR rate was 7.7% and 11.5%,
respectively, in the BMS group versus 1.9% at both time points in the SES group (p=0.21).
This rate remained stable up to the 2-year follow-up but did not reach significance due to
the small sample. Even as early as 6 months, both types of stents significantly improved
blood pressure and reduced antihypertensive medication compared to baseline (p<0.01).

After 68 months, renal function worsened in 4.6% of the BMS patients and in 6.9% of the
SES group. The rate of major adverse events was 23.7% for the BMS group and 26.8% for
the SES at 2 years (p=0.80).

Conclusion: The angiographic outcome at 6 months did not show a significant difference
between BMS and SES. Renal artery stenting with both stents significantly improved blood

pressure. Future studies with a larger patient population and longer angiographic follow-
up are warranted to determine if there is a significant benefit of drug-eluting stents in
treating ostial renal artery stenosis.

J Endovasc Ther 2007;14:460-468




Jaa Intervention

Title: Drug-eluting stents versus bare-metal stents for the prevention of
restenosis in patients with renovascular disease

Authors: Christian Bradaric, MD; Kristin Eser, MD; Stephanie Preuss, MD; Michael
Dommasch, MD; Isabell Wustrow, MD; Nicolas Langwieser, MD; Bernhard Haller, PhD;
Ilka Ott, MD; Massimiliano Fusaro, MD; Uwe Heemann, MD; Karl-Ludwig Laugwitz, MD;
Adnan Kastrati, MD; Tareq [brahim, MD

Conclusions

DES was supernor to BMS in preventing [SE. Owverall the BMS-in-DES-techmigue (hybnd) achieved

the lowest nisk for ISE.




Stent-Renal fonksiyonlara etkisi

Table 4. Effect of Renal Stenting on Renal Function
_ ‘ Repalfinction

Study series No. of patlents )
van de Ven, 1999 42 12% 62% 26%
Rocha-Singh, 1999 150 22% 70% 8%
Tuttle, 1998 129 15% 81% 4%
Dorros, 1998 163 18% 48% 34%
Rundback, 1998 45 20% 47% 33%
Harden, 1997 32 457 9% 8%

T ->
Kontrast Kolesterol Yuksek perfuizyon
nefropatisi embolizasyonu basincli

Curr Opion 2000;2:130-39




Distal koruma?

Embolic Protection and Platelet Inhibition During Renal
Artery Stenting

Christopher J. Cooper, MD; Steven T. Haller, MS; William Colyer, MD; Michael Steffes, MD;
Mark W. Burket, MD; William J. Thomas, MD; Robert Safian, MD; Bhagat Reddy, MD;
Pamela Brewster, MA; Mary Ann Ankenbrandt, RN; Renu Virmani, MD; Eric Dippel, MD;
Krishna Rocha-Singh, MD; Timothy P. Murphy, MD; David J. Kennedy, PhD; Joseph 1. Shapiro, MD;
Ralph Dn. D' Agostino, PhD; Michael J. Pencina, PhD; Sadik Khuder, PhD
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» Plak yuku

» Referans damar capi
» Kalsifikasyon varhgi
» Stent appozisyonu

{CMEZ

Prediction of Hypertension Improvement
After Stenting of Renal Artery Stenosis

Comparatwe Acmracv of Translesional Pressure
Gradients, Intravascular Ultrasound, and Angmgraphw

However, IVUS has not been demonstrated to improve
outcomes in patients undergoing renal stenting, and
therefore cannot be recommended for routine use [14].

J Am Coll Cardiol. 2009 Jun 23;53(25):2363-71




Kalsifikasyon

» Kalsifikasyon siktir ancak ciddi kalsifikasyon nadirdir

» Problemler

v Basarisiz dilatasyon
v Stent recoili
v Perforasyon

» Yaklasim
v Direkt stentleme tercih edilmemeli

v Balon dilatasyon yapilamadi ise stentleme yapiimamali
v"Balon sisirilirken olusabilecek agriya dikkat!




Renal arter total okluzyonu

» Klinik degerlendirme

» Uygun bobrek olguleri

» Anjiografide kokun net sekilde gorulmesi
» Artmis renin uretimi




Komplikasyonlar

Ateroemboli

Spinal parapleji/paraplezi
Disseksiyon (aortik/renal arter)
Perforasyon /ruptur

Kontrast nefropatisi/ Renal yetersizlik
» Renal arter trombozu/okluzyon
Girisim yeri komplikasyonlari

v Vv

v VvV Vv

v

Endovascular Today Jan 2007





































