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Nefropatia isquemica per
Arteriosclerosi

Hipertensio reno-vascular: es la hipertensio arterial
produida per isquemia renal.

Nefropatia isquemica: nefropatia caracteritzada per
I'obstruccio del flux d'ambdues arteries renals,
hemodinamicament significativa, i capac¢ de produir una
reduccio apreciable del filtrat glomerular.

Pot causar hipertensio vasculorenal, una forma
potencialment reversible d'hipertensio arterial.









Nefropatia isquéemica per Arteriosclerosi

» En estudis d'autopsies, en pacients > 75 anys d'edat, més del 53%
tenen estenosi d'arteries renals.

* 11% de pacients amb coronariopatia tenen estenosis significatives
d'arteries renals, i el 4% bilaterals.

» 24% dels pacients amb arteriopatia periferica tenen estenosi
d'arteries renals.

 La preséncia d'estenosi d'artéries renals > 75% és un factor
pronostic important i independent de mortalitat.

 Dels pacients en dialisi, els que tenen una nefropatia isquémica son
els que tenen una taxa més alta de mortalitat.

Fonamentats en aquestes evidencies, ESTEM OBLIGATS A UN
DIAGNOSTIC | TRACTAMENT PRECOGCOS per millorar la supervivéncia
del pacient, prevenir la progressio de la insuficiencia renal i millorar

el control de la tensio arterial.
Pero...



Nefropatia isquemica per
Arteriosclerosi

Les complicacions després de la revascularitzacio sén frequents i fins
un 25% dels pacients poden empitjorar la seva funcio renal.

Malgrat la revascularitzacio renal, la mortalitat cardiovascular eés

alta en aquests malalts.

La milloria de la funcio renal post-revascularitzacio no és un fet
constant: el dany parenquimatdés, la nefroangiosclerosi distal, és el
determinant pronostic més important.

Les estenosis critiques i probablement les més severes (>75%)
tendeixen a l'obstruccio total; el grau de progressio de les lesions
estenotiques menys severes €s més incert.

Per tant, hem d' identificar aquells pacients que es beneficiaran
d'una revascularitzacio renal d'aquells que no; hem d'identificar
aquells en els que l'agressivitat de la revascularitzacio pot ser més
perjudicial que beneficiosa.



Nefropatia isquemica per
Arteriosclerosi

Atherosclerotic renal artery stenosis: To treat conservatively, to dilate, to stent or to
operate? Plouin PF, Rossignol P, Bobrie G. J Am Soc Nephrol 2001; 12: 2190-2196.

* La majoria de malalts vells amb nefropatia isquémica tenen més probabilitats de
morir de malaltia coronaria o accident vascular cerebral que d'insuficiéncia renal
cronica terminal.

* En tots els grups d'edat el tractament médic amb hipotensors, estatines i aspirina,
prevenen els esdeveniments cardiovasculars extrarenals.

* En el cas dels vells amb funcié renal estable i hipertensioé arterial controlada, els
efectes de la revascularitzacié sobre el pronostic renal i cardiovascular a la llarga,
podrien ser similars i comparables al tractament medic conservador amb
medicament.



Nefropatia isquemica per
Arteriosclerosi

POSSIBLE BENEFICI DE LA REVASCULARITZACIO
CRITERIS LOCALS > SUPERVIVENCIA RENAL

* ronyo de > 8 cm de diametre longitudinal (>7,5 cm)

* bon gruix cortical

 recent i significatiu empitjorament de la funcio renal

CRITERIS GENERALS : SUPERVIVENCIA DEL PACIENT

* no arteriopatia generalitzada severa
* no cardiopatia isquemica activa



Nefropatia isquemica per
Arteriosclerosi

A QUI Si PRACTICARIEM REVASCULARITZACIO?

1. RECENT i SIGNIFICATIU DETERIORAMENT DE LA FUNCIO
RENAL (SEGUIMENT TRES MESOS).

2. DIAMETRE RENAL LONGITUDINAL PERECODE8cmO
MES amb BON GRUIX CORTICAL.

3. TRACTAMENT QUIRURGIC EN CASOS DE TRACTAMENT
AORTOILIAC INFRARENAL (VEURE RISC QUIRURGIC).

4. HIPERTENSIO REFRACTARIA: S'HA DE FACILITAR EL
CONTROL DE LA TENSIO ARTERIAL.

5. INSUFICIENCIA RENAL CRONICA MODERADA A SEVERA.



Nefropatia isquemica per
Arteriosclerosi

A QUI NO PRACTICAREM REVASCULARITZACIO?

1. MIDA RENAL < 7,5 cm DE DIAMETRE LONGITUDINAL, O DE 8
cm AMB CORTICAL PRIMA.

2. INSUFICIENCIA RENAL LLEUGERA A MODERADA | ESTABLE.
3. HTA ESTABLE, BEN CONTROLADA FARMACOLOGICAMENT.

4. ESTENOSI D'ARTERIA RENAL NO CRITICA, TROBADA EN
L'ESTUDI D'ARTERIOPATIA PERIFERICA O CARDIOPATIA

ISQUEMICA, SENSE HTA SEVERA NI INSUFICIENCIA RENAL
PROGRESSIVA

5. ESTENOSI‘D'ARTI‘ERIA RENAL UNILATERAL AMB CONTRALATERAL
NO ESTENOTICA AMB INSUFICIENCIA RENAL SENSE HTA DE
DIFICIL CONTROL (PREDOMINI DE NEFROANGIOSCLEROSI).

6. MALALT POC COMPLIDOR, NO DISPOSAT A PRENDRE ANTI-
AGREGANTS, ESTATINES, HIPOTENSORS, NI A DEIXAR EL TABAC.
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AJKD Am J Kid Dis 2015; 65: 611-622

Narrative Review

From the 1990s to CORAL (Cardiovascular Outcomes in Renal
Atherosclerotic Lesions) Trial Results and Beyond: Does
Stenting Have a Role in Ischemic Nephropathy?

Maristela Bohike, MD, PhD, and Franklin Correa BarcelNos, MD, PhD

The prevalence of alhensdentco renal anery stlenosis & high, ~7% in individuas older fhian 65 years and
~80% in patients with diffuse anedal dissase, and it is increasngy Tequent in an aging popuaton. About
10% 10 15% of aherosderdlio ranal adery Sknose cases lead 10 he devdopment of esstan hypedension
andlor ischemic nephropathy. The managenent of ischemic nephropatly may indude meadics hieapy sd'or
wvasodadzaion. In hepas! evasodadzaton required surgcal by pass or endanesciomy , accompaniead by
e modidty and montalty assocated with a major surgaal proocadure. Dudng he last few decades | less
nvasve endovasodar procedures sudh as perofdaneous tansuming renmal anery angioplasty with stent
pacenen! have become avalable. Al the same fme, new sy pedensive and cadiovasodar drugs have
bean devdoped, which may predude evasodadzaton, al leas! in some cases. The indcatons of each of
hese hergpauico options have danged over time. This review offes alenpord perspactive on he course of
chnical and scenific advances and the accomparying change in dincal pracios for he teaiment o
Bchemic nephrapathy. The laes! randomized dincal Vak, induding fie CORAL (Cardovasoular Outoomes
n Renal Atherosdentc Lesione) val, the largest on he subject, a5 wel as a meta-amalyse of these sludies,
have indcaled hiat the best appoachis madicd hiergpy aone. There is evidenoe fial revaso danization brings
no addtonal benafil, al leas! n low-rek and stable aherosdentic ranal anery slenosis. Higherisk pafenms,
especialy those with recurent fash pumonary edema, could beneft from percutaneous Yansluminal enal
anedy angioplasty and slen! glacement, bul fiere is no definitve evidence and the Yearment chaoe shoud
e N accoun! he reks and polertal benefits of hie pooaduse.

Am J Kidney Dis. 65(4) 811622, @ 2015 by the Nabonal Kidney Foundaton, inc.

INDEX WORDS : Aherosderalio renal anery slenosis; ischemic nephropatly, pecutansous ransluminal enal
anedy angioplasty, slening,; renovasoulsr dissase, 1egiment.
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- Anys 1990-1997: publicacions de séries nord-
americanes, sobretot, que demostraven l’eficacia
de la revascularitzacio endovascular per sobre de
la quirurgica, reservada a questa a alguns grups
quirurgics i a patologies aorta-renals.

- Série de la Mayo Clinic, de Textor i cols, 320
pacients, 14 anys de seguiment (1980-1993). Mayo
Clinic Proc 1995; 70: 1041-1052.
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Nefrologia 2005; 25: 258-268

Nefropatria isquemica: sjrevascularizacron o
tratamiento medico conservador?

A. Rodriguez Jornet, ). Ibeas, L. Ribera, J. Real*, J. Perendreu™*, J. Falco**, J. Vallespin®™**, N. Alleguée™**, A. Giménez
Gaibar*** y M. Garcia Garcia
Servicios de Nefrologia. "Epidemiologia. **Radiologia Intervencionista y ***

Cirugia Vascular. Corporacién Parc Tauli. Sabadell.

Resultats

144 malalts amb patologia obstructiva d "arteria renal: - 49 NI arteriosclerosa, edat
mitjana 69,6 a (38h -edat 68,3 a-, 11d —edat 74,2 a-).

Creat. Inicial n Dialisi
> 2.3 mg /dl 16 6 (37.5%)*
<2.3 mg/dl 33 3(9,1%) *
*» < 0.05
Aclariment Creat. n Dialisi
<34 c¢/min 25 7 (28%)**
> 34 c¢/min 24 2 (8.3%)**
**p = 0.068
Tractament Meédic Angioplastia/stent Quirurgic
Nombre 18 25 6
Edat mitjana (anys) 71.38 70.96 58.5%*
Card isq + AVC 66,6% 56% 0%
Seguiment (mesos) 27,7 36.5 43.3
Creatinina inici > final 2.15>3.08 2,48 >2.78 2.55 > 2.98**
Num. hipotensors inici > final 1.66>2.16 2.36>2.20 2.00>1.83
Supervivéncia/Dialisi 50%/22.2% 52%/12% 66%/16.6%
Exitus cardiovasculars 22.2% (4/5) 28% (7/10) 16,6% (1/1)
*p <0.01 **p <0.05




NEFROPATIA ISQUEMICA. TRACTAMENT CONSERVADOR,
ANGIOPLASTIA/STENT O CIRURGIA?

Diferéncies funcio renal per Tractament
= 3,2

Cr (mg/dl
w
o

Tractament

2,6
2,47 Médic

Angioplastia / Stent

2,21

2,0 Cirurgia

Cr. Inici Cr. Final
EVOLUCIO




NEFROPATIA ISQUEMICA. TRACTAMENT CONSERVADOR, ANGIOPLASTIA/
STENT O CIRURGIA?

3 Diferéncies per Tractament en el consum d hipotensors
a l'inici i final del seguiment

_I\)
~

N° Hipotensors
N
N

Tractament
2, —
Médic
1,81 Angioplastia / Stent
Cirurgia
1,6 2

Inici Final
EVOLUCIO
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Nefropatia isquémica: ;revascularizacion o
tratamiento médico conservador?

A. Rodriguez Jornet, J. Ibeas, L. Ribera, J. Real*, J. Perendreu®*, J. Falco**, J. Vallespin***, N. Allegué***, A. Giménez

Gaibar*** y M. Garcia Garcia

Servicios de Nefrologia. *Epidemiologia. **Radiologia Intervencionista y ***Cirugia Vascular. Corporacion Parc Tauli. Sabadell.

LA REVASCULARITZACIO RENAL TENDEIX A SER LA
MILLOR OPCIO TERAPEUTICA EN POBLACIO
SELECCIONADA AFECTA DE NEFROPATIA ISQUEMICA



Volume 39, Issue 1. Pages 60-66 (January 2002)

Rapid decline in renal function reflects reversibility and predicts the outcome after angioplasty in renal artery
stenosis

Salomé Muray, MD, Marisa Martin, MD, Maria Luisa Amoedo, MD, Carme Garcia, MD, Angel Rodriguez Jornet, MD, Manuel Vera, MD, Anna Oliveras, MD
avier Gomez. MD, Lourdes Craver, MD, Maria Isabel Real, MD, Laura Garcia, MD, Albert Botey, MD, Xavier Montanya, MD., Elvira Fernandez, MD

Rapid decline in renal function reflects reversibility and predicts the
outcome after angioplasty in renal artery stenosis. Muray S, Martin
M, Amoedo ML, Garcia C, Rodriguez Jornet A, Vera M, Oliveras A,
Gomez X, Craver L, Real MI, Garcia L, Botey A, Montanya X, Fernandez
E. Am J Kid Dis 2002; 39: 60-66.

Resum

* Gener 1994 a octubre 1999 > 73 pacients (63h, 10d) amb IRC (FG <
50 cc/min) i edat mitjana de 69 + 9,4 anys.

» 3 determinacions de creatinina pre-revascularitzacio i 3 post:
determinacio de la corba d'inclinacié o desnivell (slope)

» 57,6% dels pacients > milloria de la funcid renal amb la
revascularitzacio

 funcio renal pitjor o estable en 42,4%



Volume 39, Issue 1. Pages 60-66 (January 2002)

Rapid decline in renal function reflects reversibility and predicts the outcome after angioplasty in renal artery
stenosis

Salomé Muray, MD, Marisa Martin, MD, Maria Luisa Amoedo, MD, Carme Garcia, MD, Angel Rodriguez Jornet, MD, Manuel Vera, MD, Anna Oliveras, MD
avier Gomez. MD, Lourdes Craver, MD, Maria Isabel Real, MD, Laura Garcia, MD, Albert Botey, MD, Xavier Montanya, MD., Elvira Fernandez, MD

Rapid decline in renal function reflects reversibility and predicts the
outcome after angioplasty in renal artery stenosis. Muray S, Martin
M, Amoedo ML, Garcia C, Rodriguez Jornet A, Vera M, Oliveras A,
Gomez X, Craver L, Real MI, Garcia L, Botey A, Montanya X, Fernandez
E. Am J Kid Dis 2002; 39: 60-66.

analisi multivariant: un empitjorament recent de la funcio renal
pronostica una bona evolucié sobre la possible recuperacio de la funcié
renal després de l'angioplastia i/o col-locacioé del stent.

* No relacio amb proteinuria

* No relacio amb grau d’insuficiencia renal

* No relacio amb grau d'extensio de l'arteriosclerosi a nivell
general.



AJKD Am J Kid Dis 2015; 65: 611-622

Nggeative oo,
- 1998 a 2008: inici de curts estudis randomitzats que \

comencen a demostrar la igualtat de resultats entre el
tractament medic conservador i la revascularitzacio renal

- EMMA: grup frances, 49 pacients, 6 mesos de
seguiment

- SNRASCG: grup escoces, 55 pacients, 28 bilateral, 6
mesos de seguiment

- DRASTIC: 106 pacients, 1993-98, 26 centres
holandesos, milloria de la funcio renal als 3 mesos pero

Qo als 6. J

INDEX WORDS : Aherosderaliv renal anery stenosis; ischemic nephropatfyy, petutansous ransluminal el
anedy angioplastly, slening, renovasouiar dissase; 1ealiment




TABLE 2. OUTCOMES AT 3 AND 12 MONTHS IN THE ANGIOPLASTY
THE EFFEC’ AND DRUG-THERAMY GROUTPS.*

ANGIOMASTY  DRUG-THERAPY

Grour Groue
VAmAsLE (N=56) (N=50) P Vawue
Outcomes 3 months after randomization
Blood pressure — mm Hgt
Systolic 169228 176231 0.25
Diastolic 9=12 101+14 0.36
Blood pressure by automatic device — mm Hg
Svstolic 160226 163227 0.61
Diastolic 8914 88+13 0.73
Antihypertensive drugs
No. of defined daily doses 21=13 3.2+15 <0.001
No. of drugs 1.9209 25%1.0 0.002
Randomizi Serum creatinine — mg/dl 0.05
Median 12 1.3
Range 0.7-19 0.6-2.6
Creatinine clearance — ml/min 70%25 59+23 0.03

renal santigrams — no./total no. 17/47 (36) 28/40 (70) 0.002

ERY STENOSIS

prapy

3 Months Outcomes 12 months after randomization ]
Blood pressure — mm Hgt
X 160226 163%25 051
Diastolic 93+13 9%10 0.25 l
Blood pressure by automatic device — mm Hg ——
Systolic 152220 162427 0.07
Diastolic 84210 88213 0.13 Underwent
" No. of defined daily doses 25217 3123 0.10
No. of drugs 19209 24209 0.002
Serum creatinine — mg/dl 0.11 '1 I';:s{ 0
et — - oflow-up
0.6-19 0.6-8.2 B
Creatinine clearance — ml/min 70%24 62%27 0.11 Ana'_yzed
12 Months  Abnormal renal scintigrams — no./total no. (%) 19/53 (36)  25/44 (57) 0.04 (18 with )
griograms
Complications during follow-up — no. of patients 9
. Occlusion of affected artery 0 8
Figure 1. Desig  Rupeure of affected artery 0 0
Increase of ®50% in serum creatinine 2 6 'Ur"
Embolization of cholesterol crystals 0 2
Grom hematoma necessitating transfusion or surgery 2 +
Other§ 2 B

_ *Pus-minus values are means £SD. To convert the values for serum creatinine to micromoles per






Nefrologia 2005; 25: 637-644

NEFROLOGIA. Volumen 25. Ndmero 6. 2005 ‘

Diagnostico y pronostico de la enfermedad
ateroembolica

A. Rodriguez Jornet, F. J. Andreu*, R. Orellana*, J. Ibeas, M. Vallvé, V. Esteve, M. P. Valenzuela y M. Garcia Garcia

Servicios de Nefrologia y *Patologia. Corporacién Parc Tauli. Sabadell.

Maniobres invasives:

1.- 160 arteriografies > 1,9% malaltia aterombolica

2.- 40 angioplasties/stents > 7,5% .
3.- 25 cirurgies aortiques > 8% “

4.- 400 cateterismes cardiacs > <1%
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Fibrosis sistémica por gadolinio en insuficiencia renal avanzada
Nefrologia 2009; 29: 358-363

:“. ~
N ' . w i p 3 L T
.; '..; "' ’ 4 % . g : ’-‘ 3 \". (‘}
BN - Y - FY 3 cw T e e



Paquipleuritis fibrosa calcificada



Fibrosi multisistémica: pelvis menor, retroperitoneu, .

periesplénica, perihepatica, mediastinica, perirenal i AT
glandules suprarenals, en cuirassa. Flbr0s1 pancreatlca a §
i hepatica. Pt ‘
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Arteriosclerosi generalltzada severél atroﬁa renal dreta .
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A Rodriguez Jornet. Tratamiento de la nefropatia
isquémica. Med Clin 2007; 128: 572-574.

S'ha de considerar 1'estenosi d'arteria renal dins del context
arteriosclerds global del pacient .... No s'han de revascularitzar
estenosis, s'han de revascularitzar ronyons, 1 sobretot pacients.




Hipertension arterial vasculorrenal de origen
aterosclerotico. Diagnostico y manejo terapéutico

A. Oliveras

Unidad de Hipertension Arterial. Servicio de Nefrologia. Hospital Universitari del Mar. Barcelona
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- Revisio bibliografica a PubMed del tema (5 anys: 1/04 a 9/09)

- L’estenosi de 1’artéria renal d’origen arteriosclerds ha de

ser contextualitzada dins de la malaltia sisteémica arteriosclerosa
- Optimitzar el tractament medic
- Seleccionar, individualitzar molt acuradament al pacient

que es beneficiara de la possible revascularitzacio renal




2009-2010: els anys dels assajos STAR i ASTRAL.

- STAR: 10 centres europeus, 140 pacients, després de
24 mesos no diferencies entre ambdos grups, ni en
empitjorament de la funcié renal, ni amb comorbiditat
cardiovascular.

- ASTRAL.: 806 pacients, 34 mesos de seguiment, no
diferencies en la funcio renal, més complicacions en el
grup revascularitzacio i millor control de la tensio
arterial diastolica en el grup de tractament medic.

\_ /

anedy angiopasty, slening. renovasouisr dissase; 1eglmen!




ARTICLE Annals of Intemal Medicine

Stent Placement in Patients With Atherosclerotic Renal Artery

Stenosis and Impaired Renal Function

. . An Intern Med 2009; 150: 840-848
A Randomized Trial

Uesdeth Bax, MD, PhD; Amnd.Jan ). Woittiez, MD, PRD; Hang ). Kouwendesg, MO; Willem P.TM. Mali, MD, PhD; £ Buskens, MD, PRD
Fredesic ) A Beek, MD, PhD; Branko Baam, MD, PRD; Frang T.M. Huysmans, MD, PhD; Leo ). Schaitze Kool MD, PRD; Matiieu J.CM
Rutien, MD; Comelius J. Doosendos, MD, PRD; Johawnes CNLM. Aarts, MD; Ton ). Radelink, MD, PhD; Pieme-Frangols Plouia, MD,

Adin Raymaod, MD; Gert A van Montiang, MD, PhD; Jim A Reskers, MD, PhD; Anton H. van den Melacker, MD, PRD; Peter M.T
Aatlynama, MO, PhD; Peter J.C. van de Ven, MD, PaD; Damanis Vioagindewed, MO, PhD; Abaham A Kroon, MD, PhD; Michiel W

& Haan, MO, PhD; Comelis 7. Postma, MO, PRD; and Jaap J. Beutier, MD, PRD*

- 140 pacients es randomitzen
- No benefici de la col-locacid de stents intraluminals
- Complicacions serioses en el grup stent




N Engl J Med 2009; 361: 1953-1962 )~ """

e et I xs reve e s et
| ORIGINAL ARTICLE

Revascularization versus Medical Therapy
for Renal-Artery Stenosis

- No hi ha evidéncia de benefici en la revascularitzacio renal.

- 806 pacients arteriosclerosos: TTT medic vs revascularitzacio

- No diferencia en la progressid de creatinina.

- No diferencia en control de la tensi0 arterial, complicacions renals
ni cardiovasculars o ¢xitus (34 mesos de seguiment).

- No inclosos pacients a criteri del seu metge en cas d’indicacio
manifesta de revascularitzacio.




Table 1. Baseline Characteristics of the Patients.*

Variable
Demographic
Mean age (range) —yr
Male sex — no. (%)
Clinical
Smoking status — no./total no. (%)
Current smoker
Former smoker
Coexisting conditions — no./total no. (%)
Diabetes
Coronary heart disease
Peripheral vascular disease
Stroke
Need for dialysis
Renal function
Serum creatinine
Mean (range) — umol/liter
Level — no. (%)
<150 umol/liter
150-300 pmol/liter
=300 ymol/liter

Rapid increaset
Estimated glomerular filtration rate
Mean (range) — ml/min
Level — no. (%)
<25 ml/min
25-50 ml/min
=50 ml/min
Urinary protein
Mean (range) — g/dayt
Related laboratory measures
Mean blood pressure (range) — mm Hg
Systolic
Diastolic

Mean total cholesterol (range) — mmol/liter{

Revascularization
(N=403)

70 (42-86)
254 (63)

77/387 (20)
199/387 (51)

121/387 (31)

192/387 (50)

158/387 (41)

69/387 (18)
0

179 (66-551)

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

40.3 (5.4-124.5)

89 (22)

213 (53)

101 (25)

0.55 (0-4.77)

149 (87-270)

76 (45-120)
4.7 (0.1-14.8)

Medical Therapy
(N=403)

71 (43-88)
253 (63)

85/391 (22)
216/391 (55)

115/391 (29)
189/391 (48)
157/391 (40)
75/391 (19)
1/391 (<1)

178 (64-750)

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

39.8 (7.1-121.7)

89 (22)

213 (53)

101 (25)

0.72 (0-7.7)

152 (90-241)

76 (46-130)
47 (1.9-9.6)

P Value

0.75
0.94

0.53

0.29

0.57

0.22

0.79

0.42

0.81

0.85

0.99

0.91

0.66

1.00

0.18

0.07
0.63
0.79




Table 1. (Continued.)

Variable
Renal physiology
Stenosis§
Mean (range) — %
Severity — no. (%)
<50%
50-70%
>70%
Mean length of kidney (range) —cm
Use of concomitant medication
Antihypertensive drug — no./total 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./total no. (%)
Any
Aspirin
Cholesterol-lowering drug — no./total no. (%)
Any
Statin
Warfarin — no./total no. (%)

Revascularization

(N=403)

76 (40-100) |

2 (<1)
159 (39)
242 (60)

9.7 (6-14)

373/384 (97)
261/373 (70)
227/373 (61)
172/373 (46)
174/373 (47)
147/373 (39)
2.79 (1-6)

289/381 (76)
263/289 (91)

304/381 (80)
293/304 (96)
42/380 (11)

Medical Therapy

(N=403)

75 (20-99)

4(1)
164 (41)
235 (58)

9.8 (6-20)%*

383/388 (99)
257/383 (67)
259/383 (68)
200/383 (52)
146/383 (38)
141/383 (37)
2.80 (1-6)

298/383 (78)
277/298 (93)

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

P Value

0.29

0.68

0.44

0.12
0.40
0.05
0.09
0.02
0.46
0.86

0.52
0.38

0.89
0.36
0.95
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4
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Months since Randomization
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Medical therapy 403 363 347 343 272 183 119 61

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

Alone.

Shown are mean values for the reciprocal of the serum creatinine level (Panel A) and for the serum creatinine level
(Panel B). The second measures for both values were performed 1 to 3 months after baseline; the third measures
were performed 6 to 8 months after baseline. The I bars indicate 95% confidence intervals.




SURGERY VERSUS MEDICAL THERAPY FOR RENAL-ARTERY STENOSIS

A Systolic Blood Pressure

= 160
4 .
£ 150 Medical therapy
™ E %
27 140 T —%
25 Revascularization
g 2 130
i
a 120
| | | | | | | | | | |
0 6 12 18 24 30 36 42 48 54 60
. Months since Randomization
Number of Patients
Revascularization 385 346 332 321 257 197 125 71
Medical therapy 388 361 350 336 264 178 124 62

B Diastolic Blood Pressure
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) E L
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ﬁ 5 Medical therapy
S8 65
&
60-
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0 6 12 138 24 30 36 42 43 54 60
Number of Patients Months since Randomization
Revascularization 384 344 330 320 256 197 125 70
Medical therapy 388 361 349 335 262 178 123 63

Figure 2. Systolic and Diastolic Blood Pressure.

Shown are mean values for systolic blood pressure (Panel A) and diastolic blood pressure (Panel B). The second
measures for both values were performed 1 to 3 months after baseline; the third measures were performed 6 to 8
months after baseline. The I bars indicate 95% confidence intervals.




A First Renal Event
100+
90
80
704
60
50
40
30
20+
10+

Patients with Renal Event (%)

] __—

Medical therapy 229%

Revascularization

0 1

No. at Risk
Revascularization 403
Medical therapy 403

315
319

T T T 1
2 3 4 5

Years since Randomization

236
233

157
145

39
37

99
84

B First Cardiovascular Event
100-
90
80~
704
60
50—
40-
30
20—
10+
0

Patients with Cardiovascular
Event (%)

Medical therapy ~ 51%

/—ﬂ/.—-’—,w;6
Revascularization

" - /

0 1

No. at Risk
Revascularization
Medical therapy

403
403

278
286

T T
2 3 4 5

Years since Randomization

200
194

133
118

33
27

77
61




100+

90+ e
g 80 “eo . Revascularization
= /% — 60%
> 04 Medical therapy ™"
g 50— 57%
0
= 404
g
3 304
8 201
10~
0 I | | I |
0 1 2 3 4 5
Years since Randomization
No. at Risk
Revascularization 403 337 257 178 109 46
Medical therapy 403 332 248 165 96 40

Figure 4. Kaplan—Meier Curves for Overall Survival.

Of the 806 patients who were enrolled in the trial, 103 in the revasculariza-
tion group and 106 in the medical-therapy group died during the 5-year study
period (hazard ratio in the revascularization group, 0.90; 95% Cl, 0.69 to 1.18;
P=0.46).
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Revascularization versus Medical Therapy
for Renal-Artery Stenosis

- No hi ha evidéncia de benefici en la revascularitzacio renal.

- 806 pacients arteriosclerosos: TTT medic vs revascularitzacio

- No diferencia en la progressid de creatinina.

- No diferencia en control de la tensi0 arterial, complicacions renals
ni cardiovasculars o ¢xitus (34 mesos de seguiment).

- No inclosos pacients a criteri del seu metge en cas d’indicacio
manifesta de revascularitzacio.




¢Cual es el mejor tratamiento de la nefropatia isquémica
de origen arterioscleroso: la revascularizacion
endovascular o el tratamiento médico conservador?

The Astral Investigators. Revascularization versus medical therapy for renal-artery stenosis.
N Engl J Med 2009;361:1953-62.

Analisis critico: A. Rodriguez Jornet

Servicio de Nefrologia. Corporacidn Sanitaria Parc Tauli. Sabadell

NefroPlus 2010:3(1):57-60

- L’estudi no arriba a demostrar que la revascularitzacio renal en
pacients arteriosclerosos és tan efica¢c com el tractament meédic
conservador, doncs exclou pacients amb indicacio manifesta de
revascularitzacio: hipertensio arterial refractaria, edema
pulmonar no cardiogénic i insuficiéncia renal progressiva.




Dworkin LD, Murphy T.
INTHE LITERATURE ' Am T Kid Dis 2010; 56: 259-263.

ls There Any Reason to Stent Atherosclerotic Renal Artery Stenosis?

Commentary on ASTRAL Investigalors. Revasculanzation versus medical therapy for renal
artery stenosis. N Engl J Mea. 2009:36120):1953-1962.

- En la seva opinio, la revascularitzacio ha de quedar reservada
a pacients amb estenosi d’arteria renal > 70%, 1 amb HTA
refractaria 1/0 msuficiencia renal progressiva, malgrat el
tractament medic correcte.




A I AmencanJourna\
Individualitzar cada pacient:

- tractament medic: retirada tabac
hipotensors
estatines, etc.

- Seleccionar la revascularitzacio

g7, 0011101038/ 3ih. 2010174

Textor SC, Leman L

Renovascular Hypertension and Ischemic Nephropathy

Amarcan Jumal of Hypartensio




Indications for renal revascularization—the landscape after the
ASTRAL study
' NDT 2010; 25: 2399-2402

Andrze) Wiecek, Jerzy Chudek and Marcin Adamczak
Department of Nephrology, Endocrinology and Metabolic Discases, Medical University of Silesia, Katowice, Poland

: Andrzej Wiecek: E-mail: awiccck@spskm katowice.pl

Correspondence and offorint requests to

During the last 50 years ARVD was treated mainly by
argical revascularization [7]. In 1978 endovascular ther-
apy was implemented for kidney revascularization [8].
Initially, it was balloon angioplasty and more recently

Keywords: sngioplasty; 1schaemic nephropathy; rénal arery sienosis,

rénovascular hypértemsion

Fins els resultats de ’estudi CORAL, la revascularitzacio
renal hauria de fer-se nomes a pacients amb un unic ronyo
amb estenosi significativa de I’arteéria renal o a pacients
amb lesions significatives bilaterals, en presencia clinica
d’edema pulmonar recidivant, HTA refractaria i/o

insuficiencia renal progressiva.




Kidney Internationa! 77, 37-43 (January (1) 2010) | doi:10.1038/k1.2009.406

Atherosclerotic renovascular disease in the |
United StatesARVD in the United States

Philip A Kalra, Haifeng Guo, David T Gilbertson, Jiannong Liu, Shu-Cheng
Chen, areef Ishani, allan J Collins and Robert N Foley

- Hi ha una tendéncia a revascularitzar menys en els darrers
anys:
* estudi de 13 anys, 1992 a 2005, 16.036.904 pacients amb MAVR
*13,4% de revascularitzacio dins del primers 6 mesos post-DGC
* augment revascularitzacions fins 1999 1 disminuci6 fins 2004




<lin Nephrol. 2010 Aug 74(2).113-22.

Renal artery revascularization in patients with atherosclerotic
renal artery stenosis and impaired renal function:
conservative management versus renal artery stenting.

Dichtel LE, Gurevich D, Rifkin B, Varma P, Concato J, Peixoto AJ,

Wiedical Service, VA Connecticut Healthcare System, West Haven, CT 06516, USA.

En pacients amb insuficiéncia renal cronica avancada
(FG 37 +/- 15 ml/min), la revascularitzacio i el
tractament medic conservador tenen els mateixos resultats
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Renal artery revascularization improves heart failure control in
patients with atherosclerotic renal artery stenosis

Garvan C. Kuncl,w.\'ancy Xu:_. Enk .\I:str.k:‘_. Tomas Roub:cck3, Anthony W. Stanson” and
\esna D. Garovic”

Division of Cardiovascular Discases, “Division of Nephrology and Hypertension, Department of Intemal Medicine, Mayo Clinic,
Rochester, MN, USA, “Charles University, Hradec Karlove, Czech Republic and "Department of Radiology, Mayo Clinic, Rochester,
MN, USA

Caorrespaondence and affprint reguests to: Vesna D. Garovic; E-mail: garovic.vesna@ mayo.cdu

- 163 pacients amb IC, HTA i IRC:

- la revascularitzacio disminueix episodis d’IC i nombre
d’hospitalitzacions
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Narrative Review
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- 2014-15: estudi CORAL

- CORAL: 947 pacients, seguiment 43 mesos, no
diferencies en la progressio de la insuficiencia renal ni en
el control de la tensio arterial. Nomeés una discreta
milloria del control de la tensio arterial sistolica en el grup
stent (p=0.03).
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Stenting and Medical Therapy
for Atherosclerotic Renal-Artery Stenosis
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Revascularitzacio renal vs tractament meéedic conservador

Material i métode del Cardiovascular Outcomes in Renal
Atherosclerotic lesions (CORAL).-

En pacients amb estenosi d’artéria renal arteriosclerosa, amb HTA o
amb insuficiencia renal, o ambdues.

Inici 05/2005: pacients amb EAR severa, angiograficament del
60-80%, amb gradient tensional minim de 20 mmHg. Pacients amb
TA sistolica >/= 155 mmHg, amb tractament hipotensor (dos o mes
farmacs), o TA normal perdo amb insuficiencia renal (FG < 60 ml/min
per MDRD).

Diagnostic per ECO-doppler, AngioRNM o AngioTAC.

Exclusions: displasia fiboromuscular, etiologia de la insuficiéncia
renal d’altra causa —no isquémica-, creatinina > 4 mg/dl, diametre
renal < 7 cm, lesions no tractables amb un unic possible stent.
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Material i m
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Designacio
tractament n

Tots: antiagr
segons guie
amlodipino,

TA objectiu

Pacients cr:
d’'insuficiénc
presencia al
End-points:
causa cardic
IRC progres

Table 1. Baseline Characteristics of the Study Population, According to

Treatment Group.*

Stenting plus Medical Therapy
Medical Therapy Only

Characteristic (N=459) (N=472)
Age (yr) 69.3+9.4 69.0+9.0
Male sex (%) 51.0 48.9
Race (%) T

Black 7.0 7.0

Other 93.0 93.0
Body-mass indexj: 28.2+5.3 28.7+5.7
Systolic blood pressure (mm Hg) 149.9+23.2 150.4+23.0
Blood pressure at target level (%)} 29.2 25.3
Estimated GFR (ml/min/1.73 m?)q 58.0+23.4 57.4+21.7
Stage =3 chronic kidney disease (%) 49.6 50.4
Method of identification of stenosis (%)

Angiography 68.4 68.6

Duplex ultrasonography 25.5 24.2

Computed tomographic angiography 4.4 5.3

Magnetic resonance angiography 1.7 1.9
Medical history and risk factors (%)

Diabetes 32.4 343

Prior myocardial infarction 26.5 30.2

History of heart failure 12.0 15.1

Smoking in pastyr 28.0 32.2

Hyperlipidemia 89.4 90.0
Angiographic findings|

% Stenosis, as assessed by core laboratory 67.3+11.4 66.9+11.9

% Stenosis, as assessed by investigator 72.5+14.6 74.3£13.1

Global ischemia (%6)** 20.0 16.2

Bilateral disease (%) 1T 22.0 18.1

onservador
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5322 Potential participants were screened

4375 Were not enrolled
801 Declined to participate
210 Were withdrawn by physician
1866 Met anatomical exclusion criteria
628 Met clinical exclusion criteria
870 Had other unspecified reasons

947 Underwent randomization

467 Were assigned to stent plus medical
therapy
442 Underwent assigned intervention
25 Did not undergo assigned
intervention
9 Did not have stent procedure
attempted
3 Could not have stent delivered
13 Did not meet lesion criteria

430 Were assigned to medical therapy
alone
478 Underwent assigned intervention
2 Declined medical therapy
19 Crossed over to stent plus medical
therapy
7 Reached primary end point
before crossover to stent

8 Were excluded owing to
scientific integrity issue

8 Were excluded owing to
scientific integrity issue

62 Discontinued follow-up
33 Withdrew before a primary end point
8 Withdrew after a primary end point
19 Were lost to follow-up before a
primary end point
2 Were lost to follow-up after a
primary end point

81 Discontinued follow-up
53 Withdrew before a primary end point
7 Withdrew after a primary end point
18 Were lost to follow-up before a
primary end point
3 Were lost to follow-up after a
primary end point

459 Were included in primary analysis

472 Were included in primary analysis

dor

5-2005 |

ooint




Table 2. Clinical End Points.*

End Point

Stenting plus  Medical Therapy
Madical Tharanv Onkv

Primary end point: death fro|
dial infarction, hospi
renal insufficiency, o

Components of primary en
Death from cardiovasc
Stroke
Myocardial infarction
Hospitalization for con
Progressive renal insuf
Permanent renal-replac

Secondary clinical end poir
Death from any cause
Death from cardiovasc

Death from renal cause

Eventfree Survival (%)
w
o
|

Stent plus medical therapy

Medical therapy alone

Hazard ratio with stenting, 0.94 (95% Cl, 0.76-1.17)
P=0.58 by log-rank test

No. at Risk

Medical therapy 472
alone

Stent plus medi- 459
cal therapy

T T T
1 2 3 4 5

Years from Enrollment

371 314 214 115 40

362 318 224 131 59

Stroke
Myocardial infarction

Hospitalization for con

Figure 2. Kaplan—-Meier Curves for the Primary Outcome.

Survival curves are truncated at 5 years owing to instability of the curves
because few participants remained in the study after 5 years.

Progressive renal insuf

Permanent renal-replacement therapy

16 (3.5) 8(1.7)

Hazard Ratio
(95% CI)

0.94 (0.76-1.17)

0.80 (0.58-1.12)
0.89 (0.58-1.36)
1.89 (0.17-20.85)
0.68 (0.36-1.28)
1.09 (0.70-1.71)
1.00 (0.64-1.56)
0.86 (0.64-1.17)
1.98 (0.85-4.62)

P Value

0.58

0.20
0.60
0.60
0.23
0.70
0.99
0.34
0.11




Revascularitzacio renal vs tractament meéedic conservador

Discussio.-

No diferéncies significatives respecte a mort de causa renal o
cardiovascular, AVC, IAM, ICCV, IR progressiva, tractament
substitutiu renal. Només, la TA és 2 mmHg més baixa en el grup
stent al comencament | durant tot el seguiment, pero no es tradueix
en menys morts o complicacions cardiovasculars/renals.

Altres estudis randomitzats, com 'ASTRAL o el STAR, van tenir els
mateixos resultats.

Els autors interpreten que el tractament medic utilitzat amb un ARA,
més/menys tiazida més/menys calciantagonista més el tractament
de la DM i la dislipemia si era necessari, €s d'aplicacio practica.

Aixi doncs, el tractament més apropiat per la gran majoria de
pacients amb malaltia arteriosclerosa renal, és el tractament
medic conservador.
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Subgroup

Overall
Creatinine level
>1.6 mg/d|
=1.6 mg/d|
Estimated GFR
=45 ml/min/1.73 m?
<45 ml/min/1.73 m?
Diabetes
Yes
No
Sex
Male
Female
Global ischemia
Yes
No
Race
Black
Other
Baseline systolic blood pressure
>160 mm Hg
=160 mm Hg
Age
=70yr
=70yr
U.S. sites
Yes
No
Maximal diameter stenosis
=80%
<80%

Stent plus Medical
Therapy

Medical Therapy
Alone

no. of patientsftotal no. (%)

161/459 (35.1)

43/84 (51.2)
112/352 (31.8)

91/288 (31.6)
64/148 (43.2)

60/143 (46.6)
92/309 (29.8)

75/234 (32.1)
86/225 (38.2)

39/89 (43.8)
119/356 (33.4)

11/29 (37.9)
126/356 (35.4)

66/148 (44.6)
95/300 (30.7)

91/226 (40.3)
70/233 (30.0)

137/385 (35.6)
24/74 (32.4)

77/198 (38.9)
77231 (33.3)

160/472 (35.8)

34/87 (39.1)
128/367 (34.9)

105/311 (33.8)
57/143 (39.9)

66/162 (40.7)
103/310 (33.2)

78231 (33.8)
91/241 (37.8)

20/51 (39.2)
106/264 (40.2)

10/30 (33.3)
136/357 (38.1)

58/139 (41.7)
108/328 (32.9)

94/220 (42.7)
75/252 (29.8)

146/387 (37.7)
23/85 (27.1)

64/166 (38.6)
79/208 (38.0)

Hazard Ratio (95% Cl)

0.4 06 1.0 16
Stent plus Medical
Medical Therapy
Therapy Better ~ Alone Better

0.94 (0.76-1.17)

1.35 (0.86-2.11)
0.87 (0.67-1.12)

0.93 (0.70-1.23)
0.98 (0.68-1.40)

1.15 (0.82-1.61)
0.84 (0.64-1.12)

0.89 (0.65-1.22)
0.99 (0.74-1.33)

1.07 (0.62-1.83)
0.78 (0.60-1.01)

1.01 (0.42-2.43)
0.88 (0.69-1.13)

1.02 (0.71-1.45)
0.90 (0.68-1.18)

0.87 (0.65-1.16)
1.00 (0.72-1.39)

0.90 (0.71-1.14)
1.22 (0.69-2.16)

0.93 (0.67-1.30)
0.84 (0.61-1.14)

P Value for
Interaction

0.09

0.80

0.17

0.64

0.32

0.62

0.55

0.56

0.38

0.66
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- 2014-15: estudi CORAL

- CORAL: 947 pacients, seguiment 43 mesos, no
diferencies en la progressio de la insuficiencia renal ni en
el control de |a tensio arterial. Nomeés una discreta
milloria del control de la tensio arterial sistolica en el grup
stent (p=0.03).
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Management of Renovascular Hypertension and lschemic Nephropathy
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PANEL A
DIASTOLIC BLOOD PRESSURE
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PANEL B
NUMBER OF ANTIHYPERTENSIVE DRUGS
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PANEL C
FIGURE 1: Farest pat showing the SDMs with 95% CI for systalic BEP (Pand A), diastolic EP (Panel B) and drug requirement (Panel C) in
the endovascular treatment arm versus medical therapy arm in different studies. Relative weight shows the impact of every single trial,
praportianal to number of patients enrolled.



SERUM CREATININE
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FIGURE 2: Forest plot showing the SDMs with 95% (I for serum creafinine in endovasclar treatment arm versus medical therapy arm in
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- Un metanalisi sobre tots els assajos clinics
randomitzats, que comparen el tractament medic
amb I’endovascular, recolzen que la
revascularitzacié endovascular aconsegueix un
millor control de la tensioé arterial diastolica.

- Quan els pacients diabetics representen un
nombre alt dins del global de pacients estudiats,
el percentatge de reduccio de la tensio és inferior;
aquests pacients necessitarien uns assajos
especifics.




Hypertension £ reduced GFR
|

Antilwpertensiwe drugs + life style, risk factors and
dyslipldemia management

} low  ARAS probability: older age, vascular high
( Al go ritmre \ disease, progressive reduction of
a Ctu a I , GFR/proteinuria, other clinical findings
diagnostic i =ererPrEET——— pegative | Noninvasive imaging
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 renovaseatar ) | O T
Optimize clinical therapy | 'ndications 2. Possible Indications for

< revascularization:
- Recurrent pulmonary edema
- Progressive decline in GFR

Reassess in 3 to 6 months:

X | - Uncontrolled hypertension

significant disease progression

v

Consider renal artery angicgraphy and
angioplasty with stent

With indications and Jor
treatment failure




- Era post-CORAL.:

- Esta per resoldre el tractament més adequat pels
pacients amb edema pulmonar renal | pels pacients amb
insuficiencia renal progressiva.

- Alguna dada mes consistent hi ha en el control de la
tensio arterial refractaria a favor de la revascularitzacio.
- Perfeccionar el tractament medic amb antioxidants:
vitamines E i C i altres moduladors de la inflamacio.

- La bardoxolona ha estat assajada en diabetis i altres
nefropaties amb resultats prometedors, perd amb efectes
secundaris cardiovasculars.

- Les cel‘lules mare incrementen I'angiogenesi i
recuperacio de la funcio renal en models animals.




Biomarkers of Kidney Injury and Klotho in Patients with
Atherosclerotic Renovascular Disease

Moo Yong Park, ** Sundra M. Hesrmann,* Ahmed Saad.* Aonso Eirin, * H
and Lilach O. Lerman®’

Clin JASN 2015; 10: 443-451

Abstract
Badkground and objectives Ooclusive renovascular disease and hypertension may progress to CKD. Circulating
levels of several biomarkers, including fibroblast g rowth factor (FGF)-23, Klotho, and soluble urokinase
plasmino gen activator receptor (s uPAR), are altered in patients with CKD, but their ok in essential hypertersion
(EH) and renov ascular hypertersion (RVH) remairs unclear.

Design, setting, participants, & measurements Levels of FGF-23, Klotho, suP AR, plasminogen activator
inhbitor (PAD-1, tssue factor, and tissue factor pathway inhibitor (TFI) were measured in the inferior vena cava
and renal vein of hypertersive patients with athercsclerotic renal artery stenosis (n=12) or age-matched
participants with FH (1=12) and relatively preserved renal function. Single-kidney blood flow was measured
to cakulate renal release of markers For control, peripheral vein levelk were measured in healthy volunteers
(HVs; n=12).

Results FGF-23 levels did not differ among the groups, whereas Klotho levels werelower in participants with
RVH and EH than in HVs, and suPAR levels wem elevated in patients with RVH compared with HVs and
patients withEH (6121 Sversis 44219 and 3221 2ng/ml, P<(0.05). PAI-1 kevek were higher in patients with
RVH than in patients with EH, but tssue factorand TFI kveb wen notstatstically significantly different. After
adpstment for GFR, Klotho kevek remainad decreased in both RVH and EH, and suP AR and PAI-1 levels
remained elevated in RVH. ¢GFR correlated inversely with systemic and renal vein suP AR levels, and directly
with systemic Klotho levek.

Conchsions Klotho levels are low in hypertensive patients, whereas suPAR and PAI-1 levels are specifically
ekevated in RVH, correlating with GFR. Klotho, PAI-1, and suPAR may be markers of kidney njury in

hypertersive pabents.
Clin ] Am Soc Nephrol 10: 443—451, 2015. doi: 102215 /CJN.07290714
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Hypertension 2014; 64: 1165-1168

Dona de 69 anys d’edat, fumadora, enviada al Servei de \

Nefrologia per HTA i insuficiencia renal (un any abans,
creatinina 1,1 mg/dl). No buf abdominal.

- TA191/100 mmHg, creatinina 2,4 mg/dl, no proteinuria,
tractada amb 4 hipotensors: nifedipino, candesartan,
bisoprolol, hidroclorotiazida.

- ECO renal: ronyo esquerre 8,1 cm, dret 11 cm.

- >>> ALTA SOSPITA

- NO AngioRNM per FG 18 ml/min.

- AngioTAC amb bona hidratacio previa: placa estenotica
calcificada ostial d’artéeria renal esquerra.

- Arteriografia amb COZ2: angioplastia + stent

- Als 18 mesos: TA 148/88 mmHg, amb nifedipino |
bisoprolol, només. Creatinina 1,22 mg/dI.

|




Parenchymal consequences of fioromuscular dysplasia renal artery

stenosis Am J Kid Dis 2002; 40: 1138-1145

Claire Mounier-Vehier, MD, PhD, Chnstophe Lions, MD, Olivier Jaboureck, MD, Patrick Devos, Stephan
Haulon, MD, PhD, Maud Wibaux, MD, Alain Carre, MD. Jean-Paul Bereqi, MD, PhD

AQ; 75: 333-336

- Angiodisplasia fibromuscular:
tractament medic i angioplastia.

Neurofibromatosi: tractament medic i
angioplastia/stent.

Nephrol [}

- Takayasu: corticoides i tractament
medic.

Case Report

Renal-artery stenosis in%
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** Sessions mensuals dels Serveis de Nefrologia -
Radiologia Intervencionista de la Corporacié Parc Tauli:

-Des de 01-01-2009 lI'any fins 31-12-2014, nombre de casos
de pacients susceptibles de tractament revascularitzador
renal:

-82 casos (13,5/any; 9 — 16)

-59 casos: tractament medic conservador (72%)
-23 casos: revascularitzacié endovascular (28%)




Nefropatia isquemica. Resum:

- Corporacio Parc Tauli >>>>>>>>>>>>
- Malaltia multidisciplinar: Consensuar criteris d’actuacio
Sessions comunes periodiques
1) Nefrologia:
Punts positius: control clinic del pacient, te el coneixement, sentit medic
Punts negatius: dependencia d’altres serveis
2) Radiologia Intervencionista:
Punts positius: operativitat, disposicid
Punts negatius: pas estret no €s igual a dilatacio, formacio de residents
3) Cirurgia Vascular:

Punts positius: potencialment, el millor tractament, el més definitiu.

Punts negatius: poca disposicio (quirofan), formacio de residents




Gracies, per la vostra atencio













