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Cogunlukla aterosklerotik nedenlerle

renal arter daralmas: Sonucunda bobregin kan

dolasiminin bozulmasi ve bobrek
Islevlerinin bozulmasi sonucunda ortaya

cikan tablo
iskemiR bobrek hastaligyI1BH)
olarak tanimlanir




» Aterosklerotik IBH ilerleyici bir hastaliktir
bobrek parankimi ve islevlerinin kaybi ile
sonuclanir

* Renovaskuler hipertansiyondan tamami ile
farkl



1.

ure kreatinin degerinin
yukselmesi icin(IBH)

her iki bobrek arterinde de kanlanmay!
engelleyecek kadar damar daralmasi
olmal

hastada tek bobrek olmali ve bu tek
bobrek arterinde daralma olmali

diger bobrek herhangi baska bir
sekilde(pyelonefrit, travma gibi) hasar
gormus islev eksikligine ugramis olmali



Bilateral disease

One vessel stenctic and one accluded
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Figure 61.4B Anatomic variations of ischemic renal disease.
The renal artery can be partially or totally occluded in situations
of single functioning kidney (a), bilateral disease (b), or unilateral
disease with contralateral nonfunction (c).




Unilateral disease with contralateral
atrophy/nonfunction
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Figure 61.4C Anatomic variations of ischemic renal disease.
The renal artery can be partially or totally occluded in situations
of single functioning kidney (a), bilateral disease (b), or unilateral

disease with contralateral nonfunction (¢).




ileri yas gurubunda ortaya cikan SDBY’lerinin
onemli bir gurubunu temsil eder

yasli hastalardaki nedeni aciklanamayan bobrek
yetmezliklerinin en sik rastlanan nedeni olabillir.

onlenmesi mumkun olan bir bobrek yetmezligi
nedeni

IBH'n1 varhigini kanittamak her zaman mimkiin
deqil



« 20 yil icinde; diyalize baslama ortanca yas!
47 dan 61’ a 8|km| s(1970-1991)

Mallioux LU ve ark Clin Nephrol 1994, 42(2):127.

» yas artisi yashlikla ortaya cikan
aterosklerotik renovaskuler iskemik bobrek
hastaliklarinin SDBY nedeni olarak on
plana ciktiginin gostergesi

« USA de diyalize baslayan hastalarin %12-
14 u ABAH oldugu dusunulur

1-US Renal Data System. USRDS 2003 Annual Data Reports. Bethesda Md:
National Institutes of Health. National Institutes of diabetes and digestive and
kidney disease; 2003.

2- Guo H et al. Atherosclerotic renovascular disease in older US patients
starting dialysis, 1996 to 2001. Circulation. 2007, 2;115(1):50-8.




 Amerika Birlesik devletleri saglik sistemi
kayitlarinda 65 yas ustu hasta gurubunda %6.8
oraninda ateroskleotik renal arter daralmasi

* cins ve Irk ile iligkili degil
 Aterosklerotik kalp hastaliklari, konjestif kalp
yetmezligi, serebrovaskuler hastaliklar ve diger

periferik damar hastalilari ile birlikte gorulme
sikligl yuksektir

Hansen KJ et al. J Vasc Surg. 2002;36:443— 451



* 1991 ve 2000 yillar arasinda rastlanma
sikhgi ikiye katlanmis ve 2015 yilinda
bunun uzerine ilave olarak %50 oraninda
tekrar artisi beklenmektedir

1996 diyalize baslayan hastalarda ABDH %7.1
2001 diyalize baslayan hastalarda ABDH %11.2

Guo H ve ark. Circulation 2007:115:50
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 HT hastalarda BAD sikligi%?2

(Plouin PF ve ark.JASN 2001 12(10):2190-6)

« Kalp kateterizasyonu yapilan KAH olan
hastalarda %30

(Harding MB ve ark J Am Soc Nephrol1992,2:1608-16)

* Yaslilar veya yaygin ADH olan hastalarda
%50

(Missouris CG ve ark. Am J Med 1994,96:10-4)




10 aylik bir surede
295 otopsi olgusu

HT oykusu olan
hastalarda %56,

HT yok ise %17,

tum olgularda ise
bobrek arterinde

darlik %27 oraninda

bulunmustur

Holley KE ve ark.Am J Med
1964, 37:14-22.




IBH’nin yas ile anlamli bir artis

gosteriyor

« <64 yas BAD
yalnizca %3,

* 64-75 arasl yas

gurubunda %18 ve

* >/5 yas hastalarda

Ise %42

1 4

Schwartz CJ, White TA.BMJ 1964, L

2:1415-1421.

<65 65-75 >75




» Bobrek arterleri tam tikanmaya dogru
lerlerken bobrek islevleri de gittikgce
kotuye gidiyor

* bobrek bununla ilintili olarak kucguluyor

» Hastalarin %54’inde serum kreatinin
duzeyi %20 artis gostermis,

* %70’'inde ise bobrek boyutu %10 kagulme
gostermistir,

* degisiklik cogunlukla 2 yil icinde
gerceklesmis

Schreiber MJ ve ark. Urol Clin North Am 1984, 11:383-392.
Pohl MA: Edited by Schrier RW, Gottschalk CW. Boston:
Little, Brown and Company; 1997:1367-1423.

Novick AC: Semin Nephrol 1996, 16:53—-60.



Tikanmanin ilerlemesi dogrudan ilk
anjiodaki damar daralmasinin
duzeyi ile iligkili
» <%75 daralma var ise izleyen anjiolarinda
damar daralmasi ayni kalmak egiliminde

e« >9%75 daralma olan damarlar tam
tikanmaya dogru ilerleme kaydetmisler



Histopatolojik degisiklikler

* hayvan modellerinden elde edilen
bulgulara gore intersitisyel degisiklikler
glomerular degisikliklerin onune gecer.

» |[BH’da glomerular kollaps,

 tubular atrofi, intersitisyel fibrozis bulgulari

Ribstein J, ve ark. Am J Hypertens 1988, 1:239-244.
Preston RA. Journa of Hypertension 1997,15:1365



Figure 61.5 Ischemic glomerular
hanges. This Jones silver stain of a
glomerulus demonstrates the glomerular
ollapse associated with wrinkling of the
basement membrane characteristic of
ischemia.

{Courtesy of Dr. R, Horn.)



ABDH tanisinda klinik
ipuclari(ACC/AHA klavuzu)

30 yastan once HT ortaya cikmasi
55 yastan sonra agir HT ortaya cikmasi

HT ama...

Hizlanmis HT(kontrol altindaki HT'un kontrolden cikarak
siddetinde artis gostermesi)

Direncli HT(tam doz 3 ilag diUretik dahil)

Malign HT ve akut hedef organ hasari(ABY, KKY,norolojik
bozukluk ve/veya IlI,IV HT retiopati)

(Hirsh AT ve ark. J Am Coll Cardiol 2006,47:1239-312)



ABDH tanisinda klinik
ipuclari(ACC/AHA klavuzu)

« ACE I/ARB kullanimi ile bobrek islevleri
bozulmasi

» Aciklanamayan atrofik bobrek/iki bobrek
arasinda fark> 1.5cm

» Beklenmedik akciger odemi-ozellikle
uremik hastada



ABDH tanisinda klinik
ipuclari(ACC/AHA klavuzu)

» Bobrek islevlerinde beklenmedik bozulma
(Diyaliz tedavisi baslanan hastalarda bile)

» Coklu koroner arter hastaligi olanlar

* Beklenmedik KKY olanlar

* Direncli angina pektoris



1970-1985 tarihleri arasinda diyalize baslayan
532 IBHastasinin sag-kalimini incelenmis

ortanca yasam suresi 27 ay,
5yil sagkalim orani %18,
10 yil sagkalim orani ise %5

SDBY nedeni IBH disini

en hastalarin diger

hastalara kiyasla oldukga yuksek olum orani ;

diger organlarda

KI aterosk

duruma katkisi o

abilir

erotik hastallklarm bu

Mallioux LU ve ark Am J Med 1988, 84:855-862.



O iBH

O TumDiyaliz Hastalari

P —

ortanca S5yil yasam 10 yil
yasam yasam

Mallioux LU ve ark Am J Med 1988, 84:855—-862
Mallioux LU ve ark. Clin Nephrol. 1994 Aug;42(2):127-35.
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PJ Conlon JASN 1998, 9:252



 KAH ile ABDH birlikte ise ve koroner
revaskularizasyon yapilmis olsa bile olum

orani iki kat artmis.
Conlon PJ ve ark. Kidney Int 2001,60:1490
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PJ Conlon. Kidney International, Vol. 60 (2001), pp. 1490-1497
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Tantya yonelik dejerlendirmeler

Hirpalayici olmayan Hirpalayici goruntuleme

goruntuleme; 1. Koroner ve periferik
arter angiografi
1. Doplex US sirasinda abdominal

aortografi ve bobrek
arterlerinin
Incelenmesi

2. Gadolonium MRA
3. CT angiografi




Hirpalayiciholmayanigoeruntuiemes




ABDH tanisinda klinik
ipuclari(ACC/AHA klavuzu)

Tarama testi olarak Kaptopril bobrek
sintigrafisi onerilmez

Tanida Renal vende renin olcumu
onerilmez

Tanida Plasma renin aktivitesi olcumu
onerilmez

Kaptopril uygulamasindan sonra renin
duzeyi tayini de onerilmiyor



¥

Figure 35.11A Magnetic resonance
angiogram in renal failure. Angiogram of
an elderly woman with renal failure (serum
creatinine 2.5 mg/dl) and severe
hypertension. a, Severe discrepancy in
kidney size with a small left kidney. b,
Gadolinium-enhanced acrtography
illustrating high-grade, bilateral renal artery
stenotic lesions (arrows). ¢, Extensive
aortic and iliac disease, bilateral renal
artery stenoses (arrows), and markedly
diminished filtration on the left side. L, left;
R, right.




Figure 35.11C Magnetic resonance
angiogram in renal failure. Angicgram of
an elderly woman with renal failure (serum
creatinine 2.5 mg/dl) and severe
hypertension. a, Severe discrepancy in
kidney size with a small left kidney. b,
Gadolinium-enhanced aortography
illustrating high-grade, bilateral renal artery
stenotic lesions (arrows). ¢, Extensive
aortic and iliac disease, bilateral renal
artery stenoses (arrows), and markedly
diminished filtration on the left side. L, left,
R, right




» Resistance index(RI)=[1-(diyastol sonu
hizi/en yuksek sistolik hiz)]X100

* Doppler US ile hesaplaniyor

» RI>80 ise angioplasti ve cerrahi girisim
yapillmasi; bobrek islevleri,kan basinci ve
bobregin omrunu etkilemiyor

Radermacher J ve ark. NEJM 2001,344:6,410-417
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Kimlere bobrek revaskularizasyon

yapilmali

* Anatomik olarak anlamli darlik var ve
Klinik olarak hayati tehdit eden
komplikasyonlar var; ani akciger odemi,
ABY qgibi

 ABDH na bagl ¢oklu ilaca direncli HT,
bobrek iglevlerinin gittikce bozulmasi-
revaskularizasyonun yarari kaniti yetersiz

 ABDH ve septompsuz KBH ve HT da da
yarari???



Bobregin Ranlanmasinun girvisimsel diizeltilmesinden yarar
gormesini etRileyen faktorler

Idrar prt.>1g/dl SVH varligi
GFR<40ml/min Hiperurisemi

Nabiz basinci en az SKB<160mmHg ve
7/0mmHg DKB<80mmHg

Erkek cinsi ve HT un aniden
Yas>65 clkmamis olmasi

HTsuresi>10 yil DM, KKH, PDH

Sigara icme oykusu
yok

Tobe S W ve ark. BMC Nephrology 2007 10.1186/1471-2369-8-4
Radermacher J ve ark. NEJM 2001,344:6,410-417




Resistance index =80

Mo response to captopril scintigraphy
Creatinine clearance <40 ml/min
Urinary protein excretion =1 g/day
Serum uric acid >7.3 mg/dl

Plasma renin activity >5.7 ng/ml/hr
CAD, AOD, or CVD

Pulse pressure =70 mm Hg

Age >65 years

No nocturnal fall in blood pressure
Male sex

Diabetes mellitus

No sudden increase in blood pressure

Size of kidney with stenotic renal artery <9 cm
Smoking ——
Lack of blood-pressure control with ACE inhibitor ——

r T T T T T T T VT T T T TTTIT

0.1 1.0 10 100 1000

Odds Ratio for Worsening Renal Function

Figure 3. Univariate Odds Ratios for a Worsening of Renal Function after Correction of Renal-Artery Stenosis, with 95 Percent Con-
fidence Intervals, Associated with Various Fac before Revascularization.

The absence of a nocturnal fall in blood pressure was determined from measurements of 24-hour ambulatory blood pressure. The
odds ratio for captopril scintigraphy was calculated from published data.** A "sudden increase in blood pressure” refers to recent
worsening of hypertension or recent onset of hypertension. To convert the value for serum uric acid to micromoles per liter, multiply
by 59.5. CAD denotes coronary artery disease, AOD arterial occlusive disease of the legs, CVD cerebrovascular disease, and ACE
angiotensin-converting enzyme

Radermacher J ve ark. NEJM 2001,344:6,410-417



PREDICTION OF OUTCOME OF THERAPY FOR RENAL-ARTERY STENOSIS BY DOPPLER ULTRASONOGRAPHY
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Figure 1. Mean (=SE] Changes in Creatining Claarance after the Correction of Renal-Artery Stenosis,
According to the Resistanca-Indax Value before Revascularization.

Astorisks indicato a significant difforence (P<0.05) batween the two groups with use of an unpeaired
t-test with Bonfarroni’s adjustmant.

Radermacher J ve ark. NEJM 2001,344:6,410-417
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Figura 2. Moan (=5E) Changa in Masn Arterial Pressure and the Numbsar of Antibypertensiva Dregs Taken after the
Carraction of Renal-Artary Stanosis, Aocording 1o the Rasistanos-index Values before Revasoulorization.

In tha growp of patiants with a resistanoe indax of less than 80 bafore revasoulariration, mean (=30} blood pressura
was 1802383112 mm Hy initially and 135+ 148010 mm Hg at tha lest follow-up visit {P<0.001); the respedtive valuas
in tha growp of pationts with & resistanoe indax of at loast 80 boforo rovasculsrization wara 164+ 218316 mm Hg and
163+ 1986210 mm Hg (P=0.73]. The antihyperionsiva drugs incleded angictonsin-cormarting -enzyma inhibitors, an-
giotensin ll-recapior blockors, bata-blockars, maloium sntagonists, alpha-blodkers, direct vesodilstors, divretics, and ni-
trotes. Astarisks indicate o significant difiarancs (P-<0.05] betesan the two groups with wse of an unpained test with
Bonferronis adjustmant.

Radermacher J ve ark. NEJM 2001,344:6,410-417



Therapeutic strategies in ischemic renal disease

Surgical renal artery revascularization

Aortorenal bypass: vein, Dacron, or polytetraflucroethylans

Extra-anatomic repairt splenorenal, hepatorenal, ileorenal, superior
mesantarorenal arteries

Autotranspiantation

Ex vivo branch vessel repair

Transaortic transrenal endartarectomy

Concemitant aortic replacement and renal revascularization

Percutanecus transiuminal renal angioplasty

Endevascular renal artery stenting

Medical or supportive therapy

Figure 61.10 Therapeutic strategies in ischemic renal
disease.




Angiography in the diagnosis of ischemic renal

disease
Risk of
Emboi
Vaolumeof Arterial (Catheteri- Cuality of
Test iContrast Puncture Zation) Images
Conventionsl + 4+ Yas + 4+ + 4+
aortography
Intravenous -+ Mo e +
subtraction
angiography
Intra-arserial b Yias b b
subtractian
angiograpghy
Carbon dioxide Blong Yiay + + + +

angiography

Figure 61.8 Angiography in the diagnosis of ischemic renal
disease. Comparative features of available angiographic
techniques. The symbols + to ++++ indicate increasing effect.




Optimum medikal tedavi(CORAL)

Risk Tedavi hedefi Uygulama

HT KB<140/90mmHg ARB,ACE-I ve diger
KB<130/80mmHg(DM,prt.uri)

Hiperlipidemi LDL<100mg/dlI Statin

DM HbA1C<7 insiilin,OAD,diyet

Nikotin kullanimi Son ver

KV olay

Antiplatelet tedavi

Aspirin,
clopidogrel

Cooper JC ve ark. AHJ 2006,152:59




« Onceden bildirilenlerin aksine:

1. Iki bobregi olupda tek bobreginde RAD
bulunan hastalarda da bobrek yetmezligi
ve KBH (diger risk faktorleri olmasa bile)
gelisebillir

2. Yasli, serum krt.duzeyi>2.0mg/dl,
eGFR<35ml/dak

3. eGFR; RAAS engelleyicilere son
verildiginde duzelme gosterebiliyor

Onuigbo MAC QJMed 2008, 101:519



» Cesitli deneysel IBH'I gcalismalarinda
kalsiyum antagonistlerinin bu hastalardaki
akut bobrek yetmezligi seyrine olumlu etki
yaptigi gosterilmistir.

» Bu etki kalsiyum antagonistlerinin
preglomerular arterde olusturdugu damar
genisletici etkisine baglanmis

Ribstein J, ve ark. Am J Hypertens 1988, 1:239-244.
Preston RA. Journa of Hypertension 1997,15:1365



Revaskularizasyon sonrasi

* %25 bobrek is
* %25 bobrek is
* %50 bobrek is

ev
ev
ev

eri duzelmis
eri kotuye gitmis
eri degismemis

Harden PN ve ark. Lancet 1997,349:1133
Ramos F ve ark. Kidney Int 2003, 63:276



Endovaskuler girisim riskleri

1. Blyuk damarsal komplikasyonlar %3

2. Daha az ciddi komplikasyonlar %10

(Konrtast nefropati, hematom gibi)
Leertouver TC ve ark. Radiology 2000,216:78

* Yasli ve komorbiditesi olanlarda
komplikasyonlar daha sik



Calisma yil n Randomize Sonlanma Bolgular
noktasi
Webster 1998 | 55 | Ang.plasti/ KB,sKr 6ay KB duisusi
medikal Bilyiik olaylar anlamli, diger
konularda fark yok
Plouin 1998 |49 | Ang.plasti/ KB degisikligi 6 ayda KB
(EMMA) medikal komplikasyon degisiklik farksiz
Ang komplk ¢cok
Va 2000 | 106 | Ang.plasti/ KB 3-6 Fark yok
Jaarsveld medikal ay,sCr klirens,
komplikasyon
Van den 1999 | 84 | Ang.plasti/ang.pla | 6 ay,KB sCr Ang.plast+stent
Ven sti+stent basarili %57/88
6ay acik %29/75
Bax 2009 | 140 | Ang.plasti+stent/ | eGFR>%20 Anlamli fark yok

medk.tedavi

dusus,KB, CVmort
ve morb.




Barum Creatininec Maan (3.0 Srafiglics
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Fig. 5. Mean serum creatinineg at & months,

lves NJ ve ark. Nephrol Dial Transplant 2003 18:298



THE EFFECT OF BALLOON ANGIOPLASTY ON HYPERTENSION IN ATHEROSCLEROTIC RENAL-ARTERY STENOSBIS

TABLE 2. QUTCOMES AT 3 430 12 MONTHS IN THE ANGIOPLASTY
AXD VUG- THERAPY GROUP.*

AnGoeasTy DG THERARY
Growe Groe
Lk HH M=58 [Nw 5§

Cmiomes 3 monhs afer mndomizaton
Riood presure — mm Hgf
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Riood presure — mm Hyt

e s s Van Jaarsveld B.NEJM 2000,342:1007

Riood presure by automatic device — mm Hg
Hyminic 152:10 161X
[hastnbic Mo LAY E
Antinpenensve dr
Hnn’-ﬁé‘udﬁfdms 15217 3113
Ko, of drugs 19209 14408
" Eum Creamng — my/d
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_ Cresvinioe dummnc — si/min T34 AR
Abnormal renal scinsigrams — o,/s0ual m0. (%) 19/53(36) 15/ (F)
Complications during Sllow-up — no. of ienis
Occdimsicn of aReciad ameary
Razpae of affisceed amery
Incregs: of AS0K in senem chesinine
Embolization of cholessemi crystals
ioin bemaoma nacessising ransasion O SUgETy
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ASTRAL calismasi
(Bobrek islevleri;Revask/medikal ted)

» 2000-20006 yillar -806 hasta,34ay ortanca
izleme

 Birincil son nokta; bobrek islevierinde
bozukluk

« |kincil son nokta:KB kontrolli, ABY: diyaliz,
tX,nefrektomi, ciddi damar olayi(MI,CVA),
olum.

ASTRAL investigators. NEJM 2009,361:1953
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were performed & o 8 months after baseline. The | bars indicate 95% confidence intervals.

ASTRAL investigators. NEJM 2009,361:1953



Eov rnonarirabon

Symolic Blood

Preasure [mm H

LE 74 10 16
Months sance Fandomss ation

FaT L5
I LTE

R sruarirabion

Wiedical Srarapy

LH]
e
s g

35 4z 4E

Mumbes of Patsnts
Rerwascularization IE4 Bda =30 20
Mledical therapy 3ER BEL 34O k-t
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Sheown are meam values fior sy=siolic blood pressure (Famesl 4) amd dastolic blood presosre [Pane=] B). The second
mezsures for both walues wers performed 1 to 3 months after bacseline; the thind meaneres were performed & o £
momithes after baseline. The [ bars imdicate 35%: confidenos interrals.
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Ne zaman klinik olarak IBH akla gelmeli

1.

2.

HT tedavisi sirasinda (ozellikle ACE |
engelleyici ile)ABY gelismesi

Bilinen RVHT hastasinda ure kreatinin
yukselmesi

Kontrolu gug HT ve BY olan hastada akut
akciger odemi gelismesi

Direncli ve agir HT olan yasli hastada ure krt.
Yukselmesi

Yasli aterosklerotik hastada ure krt.
Yukselmesi

Yasli bir hastada aciklanamayan ure krt.
yukselmesi

Preston RA. Journa of Hypegension 1997, 15:1365
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Ozet

IBH yaslilarin son donem bobrek hastali§inda
on plana ¢ikmaktadir

Kilavuzda tanimlanan supheli olgularda Duplex
US onerilen bir tarama testi olarak one
cikmaktadir

Dupplex US ile hesaplanan Resistans I< 80 ise
uygun cerrahi girisimlerden yarar gorme
olasiligi yuksek

RI>80 olan hastalarda medikal tedavi
denenmelidir, bu arada ACE | eng./ ARB
kKullanirken dikkat edilmeli- hatta iki ¢calisan
bobregi ve tek tarafli RAD olanlarda bile KBY
gelisme olasiligi akilda tutulmali




