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Renal Artery
Stenting With
Embolic Protection

Embolic protection during renal stenting may be beneficial,
but new device designs are necessary.

BY RAJESH M. DAVE, MD

enal artery stenosis (RAS) is the most common
cause of secondary hypertension, with an esti-
mated incidence of 5% in the hypertensive
population. Atherosclerosis is by far the most
common cause of RAS. Atherosclerosis affecting the
renal artery is a progressive disease that most often
results from encroachment of aortic plaque into the
renal ostium.* Endovascular management of RAS is the
primary modality of treatment with a very high success
rate, low complication rate, and acceptable long-term
patency. Nonetheless, renal artery percutaneous treat-
ment is not universally accepted as safe and effective.
This lack of acceptance mainly stems from postproce-
dural temporal deterioration of renal function and vari-

able long-term improvement in blood pressure control
in this patient population.*® Postprocedural deteriora-
tion in renal function may occur in 20% to 40% of
cases’® and is an important limitation of this technique.
Deterioration in renal function may occur either due
to deleterious effects of contrast media or atheroem-
bolization during percutaneous intervention. Like many
other vascular beds, such as the carotids, saphenous
vein grafts, and certain coronary lesions, atheroem-
bolization may occur during any renal artery interven-
tion. Most patients undergoing renal endovascular
revascularization have clinically silent renal atheroem-
bolization. Patients with baseline renal insufficiency or
poor functional reserve may have clinical expression of

Figure 1. Severe left RAS (A). FilterWire EZ (Boston Scientific Corporation, Natick, MA) in place distal to the lesion (B). Left renal

artery after stent placement (C).
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renal atheroembolization. Although it is logical that
embolic protection devices are needed during renal
artery intervention, very limited data exist in the litera-
ture to support its use. Moreover, many technical and
device design issues are unresolved.

In this article, two cases of renal artery intervention
performed with embolic protection will be discussed.

CASE REPORTS
Case 1l

The patient was an 80-year-old man who had coro-
nary artery disease, hypertension, diabetes, and chronic
obstructive pulmonary disease. He underwent cardiac
catheterization after an episode of angina and conges-
tive heart failure in January 2005. At that time, an
abdominal aortogram demonstrated severe atheroma-
tous disease of the distal abdominal aorta, with severe
bilateral renal artery stenoses. At that time, his creati-
nine value was 0.9 mg/dL, and his hypertension was
medically controlled. During the next 6 months, blood
pressure control diminished despite three antihyperten-
sive medications, and his creatinine value increased to
1.2 mg/dL. The patient was referred for revasculariza-
tion of his renal arteries. Because of the severe aortic
disease and baseline mild renal insufficiency with bilat-
eral disease, the interventional plan consisted of renal
artery stenting with embolic protection.

An 8-F renal diagnostic RDC(l) (Cordis Endovascular,
aJohnson & Johnson company, Miami, FL) guiding
catheter was used with extreme care to engage the left
renal artery ostium. A translesion pressure gradient was
not measured to prevent excess manipulation at the
ostium and potential risk of embolization. Intravenous
bivalirudin was used as an anticoagulant. After measur-
ing the diameter of the landing zone, a FilterWire EZ
was deployed. The artery was then stented with a 7-mm
X 15-mm Genesis (Cordis) stent with an excellent angio-
graphic result (Figure 1 A-C). The same guide catheter
was then placed in the ostium of the right renal artery.
The right renal artery contained early bifurcation. An
angiogram showed that the upper branch appeared to
provide blood supply to the larger portion of renal
parenchyma. There was insufficient space for FilterWire
placement before the bifurcation. Therefore, a
FilterWire was deployed in the upper branch to provide
partial protection (Figures 2 and 3). The ostium was
then stented with a 6.5-mm X 18-mm Genesis stent
with no residual stenosis. The patient was kept in the
hospital for 48 hours for blood pressure monitoring and
evaluation of renal function. His blood pressure exhibit-
ed minor improvement and renal function was stable.
The patient was re-evaluated 1 week after the proce-
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Figure 2. Right RAS with early bifurcation and a FilterWire EZ
in place distal to the lesion.

dure and, at that time, his blood pressure medications
were decreased from three to two. Three weeks later, his
renal function remained stable and blood pressure con-
trol was considered optimal.

Case 2

The patient was a 76-year-old woman with severe
hypertension, coronary artery disease, peripheral vascu-
lar disease, and mild aortic stenosis. Despite four antihy-
pertensive medications, her systolic pressure remained
above 200 mm Hg. She underwent a renal artery duplex
scan, which showed a proximal left renal artery velocity
of 255 cm/s, with a renal/aortic ratio of 4.9 and a resis-
tive index of 0.19, suggesting severe stenosis. She was
referred for left renal artery intervention. An abdominal
aortogram (Figures 4 and 5) showed severe atheroma-
tous plaque encroachment of the left renal artery
ostium. A 6-F RDC(l) guide catheter (Cordis) was used
to engage the left renal artery. Intravenous bivalirudin
was utilized for anticoagulation. A 5-mm Angioguard
RX short tip embolic protection device (Cordis
Endovascular, Investigational Device, not approved for
use in US) was deployed in the main renal artery
(Figure 6). The left renal artery ostial lesion was primarily
stented with a 5.5-mm X 18-mm Genesis stent (Figures 7
and 8). The patient’s baseline creatinine level was
1.5 mg/dL; at follow-up 2 weeks after the procedure, it was
0.9 mg/dL. The systolic blood pressure at follow-up was
150 mm Hg, with three antihypertensive medications.
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DISCUSSION

There is much evidence that atheroembolization
occurs in many vascular interventions, especially during
carotid artery and saphenous vein graft stenting proce-
dures. During the last few years, several prospective ran-
domized clinical trials and registry studies have demon-
strated the short-term and long-term benefit of embol-
ic protection in association with these procedures.

Similarly, atheroembolization is probably a clinical or
subclinical complication of renal artery intervention.
Deterioration in renal function after the procedure may
occur due to contrast-induced nephrotoxicity, progres-
sion of concomitant nephrosclerosis, restenosis and,
most importantly, atheroembolism.? The importance of
careful patient selection, appropriate guide catheter
and guidewire selection, and meticulous technique can-
not be stressed enough. An ex vivo study by Rapp et al
demonstrated that a large number of atherosclerotic
fragments are released during renal intervention. 10
These fragments are of sufficient size to create vascular
occlusion and ischemic renal parenchymal damage.
During this experiment, every step of the procedure—
including wire passage, balloon angioplasty, and stent
placement—was associated with the release of embolic
debris. This ex vivo study used an .018-inch guidewire,
3-mm to 5-mm balloons, and 5-mm or 6-mm stents—
an assortment of devices similar to those used for renal
artery intervention.

Walker et al have also demonstrated the high poten-
tial for embolic debris during placement of guide
catheters, sheaths, or diagnostic catheters. They per-
formed an aggressive aspiration of these catheters and

Figure 3. Right renal artery after stent placement.
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discovered large (1-mm to 3-mm) particles in 41.7% of
patients.! This led to the adaptation of the “no-touch”
technique described by Feldman et al.*?

Isles et al published reviews of 10 studies examining a
total of 416 stent placement procedures in 379 patients
treated for RAS. Technical success was high, ranging
from 96% to 100%. Despite the high technical success
rate, 26% of patients had deterioration in renal func-
tion.13 Similarly, in a study published by Dorros et al in
which primary stenting was utilized in 76 patients, 22%
had deterioration of renal function.’

DIAGNOSING THE DISEASE

The diagnosis of renal atheroembolism is problemat-
ic, and the only definitive diagnostic test is renal biopsy,
which is largely impractical for routine clinical practice.
Moreover, the true incidence of renal atheroembolism is
hard to predict because only patients with baseline
renal insufficiency and poor functional reserve may
express clinical characteristics suggestive of atheroem-
bolism.

Clinical manifestations of the disease are nonspecific
as well. Thadani et al retrospectively examined 52
patients with both renal failure and histologically
proven atheroembolism after angiography or cardiovas-
cular surgery.** Within a month after their procedure,
50% of the patients had cutaneous signs of atheroem-
bolism, and 14% had eosinophils on the peripheral
blood smear. The serum creatinine level peaked in most
patients within 3 to 8 weeks, but onset was usually ear-
lier2 Nephrotic range proteinuria and nephrotic syn-
drome are uncommon but have been reported in asso-
ciation with renal atheroembolization.™

Krishnamurthi et al evaluated the impact of renal
artery atheroembolism on survival rate. In this study, 44
patients underwent surgery for atherosclerotic RAS and
concomitant renal biopsy. Thirty-six percent of patients
had biopsy evidence of atheroembolism. The 5-year sur-
vival in these patients was only 54% compared to 85%
in patients without atheroembolism.*®

Renal impairment after atheroembolism ranges from
modest deterioration to severe renal failure requiring
dialysis. Abrupt onset of renal failure may occur,
although more frequently progressive loss of renal func-
tion over 3 to 8 weeks leads to late deterioration.
Moreover, atheroembolism cases are frequently misdi-
agnosed as dye-induced nephrotoxicity, which generally
occurs 1 to 2 days after the procedure and often
resolves within a few days or weeks.

Much effort has been made to perfect the technique
of renal artery stenting, including the development of
specific guide catheters and sheaths, renal specific wires,



COVER STORY

Figure 4. Severe atheromatous plaquing of the aorta.

low-profile balloons, and stent delivery systems.
However, little attention has been paid to prevention of
atheroembolism. This is largely due to the unavailability
of renal-specific embolic protection devices. Moreover,
no randomized control data exist on the use of embolic
protection devices in renal intervention. Henry et al
performed renal intervention with protection devices in
a small group of patients using balloon occlusion as well
as filter protection devices.”?° Although the number of
patients treated was small, this experience has aided our
understanding of the potential utility and efficacy of
embolic protection devices in this intervention. Because
of the limitations of available protection devices, arter-
ies larger than 6 mm in size were too large for the bal-
loon occlusion device (GuardWire, Medtronic, Santa
Rosa, CA). Arteries larger than 5.5 mm in size were
excluded for use of the FilterWire. The Angioguard filter,
which is available up to 8 mm, was used only in three
cases. Forty-five patients were treated using the
GuardWire, and 52 patients underwent renal artery
stenting with FilterWire embolic protection.

Serum creatinine levels were measured before and
after the procedure at 1 day, 1 month, 6 months, and
biannually thereafter. Reported mean follow-up was
14.2+5 months (2 to 66 months). There was no acute
deterioration in renal function. At 6 months, 74
patients were in the study, and only one patient showed
deterioration (1.3%), whereas 17 patients showed
improved renal function. At 2 years, 54 patients
remained in the study and, at 3 years, 29 patients were
available for long-term follow-up. At 3-year follow-up,
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Figure 5. Severe left RAS.

93% of the patients (n=27) had either stable or
improved renal function. This was a substantial
improvement when compared to historical reports of
20% to 40% of cases of renal function deterioration
with nonprotected intervention. Holden et al per-
formed 46 procedures in 37 patients with Angioguard
filters.2! Their results were similar to Henry et al, with
reported stable or improved renal function in 95% of
cases. In the Holden series, 65% of the filters contained
embolic debris.

ik A i) o il _—h s . 'I'.'k g— .-..l.n‘-l
Figure 6. Angioguard Rx short tip positioned in left renal
artery.
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Figure 7. Left renal artery stenting with embolic protection.

CONCLUSION

In summary, early results of embolic protection device
use during renal artery stenting are encouraging, but
there are limitations.

Renal Artery-Specific Devices Need to Be Designed
and Tested

Available embolic protection devices are not designed
for use in the renal artery. First, several filter-based sys-
tems have a long radiopaque floppy tip guidewire that
makes them undesirable in the renal bed. This may
potentially cause damage in segmental arteries. Second,
filter devices are relatively long and therefore are not
compatible with the limited landing zone within the
main renal artery. Third, the angulation that any of the
current devices are required to take from the aorta to
the renal artery may result in kinking of the retrieval
catheter and, thus, an inability to retrieve the filter.
Renal-specific retrieval catheters must be designed.

An ideal renal embolic protection device should be on
a stiffer .014-inch or .018-inch wire with a short
radiopaque tip, have a shorter landing zone require-
ment, be low-profile, and be available in a variety of
diameters or have a range of expansion compatible with
the target renal anatomy. Filter pore size and volume
capacity should be addressed over time as more experi-
ence and data are obtained using current and future
generations of devices. The advantages or disadvantages
of balloon occlusion/aspiration devices and continuous
flow filter devices within the renal indication remain to
be resolved through comparative studies.
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Figure 8. Left renal artery after stent placement.

Renal Artery-Specific Issues

The early bifurcating renal artery poses a special prob-
lem. In the future, perhaps a proximal protection device
could be developed to safeguard these patients. In case
1, a partial protection approach was utilized, but the
clinical value of this technique is unclear. In addition,
during renal interventions in the presence of other eti-
ologies such as fibromuscular dysplasia, it is not clear
whether embolic protection has a role. A National Heart
and Lung Institute-sponsored trial (CORAL
[Cardiovascular Outcomes in Renal Atherosclerotic
Lesions]) is underway and utilizes one of the first renal-
specific embolic protection devices (as in case 2). The
results of the CORAL trial are years away, therefore what
should clinicians do in the meantime to treat hyperten-
sive patients with severe RAS? Intuitive knowledge of the
embolic potential and single-center published reports
demonstrating encouraging results after protected renal
artery stenting, absence of renal-specific devices, and
prospective randomized trial data make the use of
embolic protection devices in renal artery intervention a
clinical dilemma. In our clinical practice, patients with
baseline renal insufficiency, a heavy atheromatous bur-
den in the distal abdominal aorta, one functional kidney,
or severe bilateral disease are offered a renal artery stent
procedure with off-label embolic protection in suitable
anatomy. m

Rajesh M. Dave, MD, is Chairman of Endovascular
Therapy at the Pinnacle Health Heart and Vascular
Institute in Harrisburg, Pennsylvania. He has disclosed that
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1. Derkx FH, Schalekamp MA. Renal artery stenosis and hypertension. Lancet.

1994;344:237-239.

2. Ram CV. Renovascular hypertension. Curr Opin Nephrol Hypertens. 1997;6:575-579.
3. Vokonas PS, Kannel WB, Cupples LA. Epidemiology and risk of hypertension in the
elderly: the Framingham study. J Hypertens. 1998;6(suppl):S3-S9.

4. Van Jaarsveld BC, Krijnen P, Pieterman H, et al. The effect of balloon angioplasty on
hypertension in atherosclerotic renal artery stenosis. Dutch Renal Artery Stenosis
Intervention Cooperative Study Group. N Engl J Med. 2000;342:1007-1014.

5. Plouin PF, Chatellier G, Darne B, et al. Blood pressure outcome of angioplasty in ath-
erosclerotic renal artery stenosis: a randomized trial. Hypertension. 1998;31:823-829.

6. Webster J, Marshall F, Abdalla M, et al. Randomized comparison of percutaneous
angioplasty versus continued medical therapy for hypertensive patients with atheromatous
renal artery stenosis. Scottish and Newcastle Renal Artery Stenosis Collaborative Group. J

Hum Hypertens. 1998;12:329-335.

7. Subramanian R, Silva JA, Ramee SR, et al. Beneficial effects of chronic renal insuffi-

ciency. Eur Heart J. 2002;97:577.

8. Guerrero, Kunjmmen B, Khaleel R, et al. Stabilization of renal function after renal artery

stenting. Am J Cardiol. 2002;90:63H.

9. Dorros G, Jaff M, Jain A, et al. Follow-up of primary Palmaz Schatz stent placement for
atherosclerotic renal artery stenosis. Am J Cardiol. 1995;75:1051-1055.

10. Rapp JH, Hansen K, Pan XM, et al. Atheroemboli during renal artery angioplasty: an
ex vivo study. J Vasc Surg. 2005;41:1026-1030.

11. Walker C, Kowalski J, Khan M, et al. Proximal protection before distal protection: pre-
venting large atheroemboli during renal intervention. Am J Cardiol. 2002:90:28H.

12. Feldman RL, Wargovich TJ, Bittl JA, et al. No-touch technique for reducing aortic wall
trauma during renal artery stenting. Catheter Cardiovasc Interv. 1999;46:245-248.

13. Isles CG, Robertson S, Hill D, et al. Management of renovascular disease: a review of
renal artery stenting in 10 studies. Q J Med. 1999;92:159-167.

14. Thadhani RI, Camargo CA Jr, Xavier RJ, et al. Atheroembolic renal failure after inva-
sive procedures. Natural history based on 52 histologically proven cases. Medicine

(Baltimore). 1995,74:350-358.

15. Haqgie SS, Urizar RE, Sing J. Nephrotic range proteinuria in renal atheroembolic dis-
ease: report of four cases. Am J Kidney Dis. 1996; 28:483-501.

16. Krishnamurthi V, Novick AC, Myles JL. Atheroembolic renal disease: effect on mor-
bidity and survival after revascularization for atherosclerotic renal artery stenosis. J Urol.

1999;161:1093-1096.

17. Henry M, Klonaris C, Henry |, et al. Protected renal stenting with the percusurge
guardwire device: a pilot study. J Endovasc Ther. 2001;8:227-237.

18. Henry M, Henry |, Polydarau A, et al. Renal angioplasty and stenting: long-term
results and the potential role of protection devices. Expert Rev Cardiovasc Ther.

2005;3:321-334.

19. Henry M, Amor M, Henry I, et al. Stent placement in renal artery: 3-year experience
with Palmaz stent. J Vasc Interv Radiol. 1996;7:343-350.

20. Henry M, Henry |, Klonaris C, et al. Renal angioplasty and stenting under protection:
the way for the future? Catheter Cardiovasc Interv. 2003;60:299-312.

21. Holden A, Hill A. Renal angioplasty and stenting with distal protectionof the main
renal artery in ischemic nephropathy: early experience. J Vasc Surg. 2003;38,962-968.

ECHE

Th dmaa Ky Tt dmrk Tirkua b - Bodbae ] b
- b v bbb a ko W ra b b |
weorthsor oo B AT R A He b
| FET PRI PR TR T T P BT PL Y L 1T
sk hath o grarterthae 1ad st b resdal
FLaE IR R EFTET L FFTRFT R TETL gt ]
<Rk d )yl e w g rthanth 4
[ AN, PR FPRCPR T FY TR AP ST P
-kralrryur Caa It HER R
(a2 5 ad ) A

A rT R PR T T FLL R T e
b B 08 au btk & acrkie (2 e
Wik mtWiceths Rk b el
Brramadl et l

Sk S
Thars dran = bp-&'s corird b - barboay -amart)
o =chibie | WERER - AR

i S did IBAIH A6
Th AnaFy Jeart Qrarkh ek 48 e 15 ik
raptars 2 ab-kidml gorbcanaarinan A
Hih ket oA il bl Bl
= A sl [ or bty arcie | A pha
ctha dinkal o[ tir-mh Aoy et 2001
rupbara B oo e | I TER (et T
gt e W k- b THS i
ST W Mot b berh e el
W ety (282 M grearbarthan 20 -l
o FEr btk 1 T b 2 4 e B TR
s wba b bbby aarche | dll jdasa o
L BT IR - Rl e DRls - R tiie s ) S P
frar e rarrta b 2240 gl H b rear
frack bBAd o e randa i 25 -1 Ha
P e b e frdd e e m nk sl B0 EH
TIeS kagibTla SAPRY ded TR PS5A HE
B phl ik a2 ot 231 SHI LG T2 Ol plt S
RU LT AL TR PRL NP LT o
PARACha g b S I He BA R,
D180 Bt di e SRR A S P i e
HEE ek RS20 S AdIgh Ak
Iy HeSd pp R0t o d ie2u Arkddly
ALIAE A pARUR B, A2l Al
PEERY Al A IS b3S
Szt AiHpltpt ARAY i
tad Vel G 12 1e22d Pl i R LA R
ATIPI A AL kAL
EAEG I e b did 3y
AT uk] et d AN He2 pI BN b o SR

HipHEE P JuAadaK: ae A1k Sp U0ty 1)
S Hda Cadhd I 13l S d
HE P2t 2 plidad A GRS H B rart
5 EIAE E pobS 1P BRI AR iR
Abe b SR d ppoi b SFHE SRS U

s or ket et 1l ot
LT TR, e PETE Wy B PTG ]
Dbt ot bbby W' b aw dorbs ek @b
2 - e W B Bl -
b=yt rbxaa o T e re LR et s WER
PR I ETTEUFTT|TER NPT IR I T FIFFN T ]
I N arbakh ok bty W B aw b vl et o
<F rdnd an-ldn Il ekl o 25 nand ey
b b e Bl b B -1 wE-ythdalatTiam.

Thm-Hbk s A E-anme LB e ]
it el N i by arta d e n e
By tralim bthanv o' Hia-hiica

[ mob vk e e o Jhart drat i abiari
o Bt nn- by ot e e ey ek R |
etk Fu by a- gk trba

Tharsmkn o tha kol rin A bbb et
(LB R T SR TR ] zzamiul
|- Nanabir rejurrbuapt. @-lana rembt
m-Hy - caVarkas tevangbal db A dmal et b
E T TRRERETIT A S Ty Pl Y
Bl odapibat can arnyg f e ol
|7 e FL S RS b R
beta . ranvmbakoadabal o apdcdan.

d - bz |z d lartan. uk ’
1 Ky Lol L.
L DIREEL TR TR FTRITE, -1 o

Tha wra) an-l #redbanom of 4 s aly
St Qmrt Fekaad otk rarba ko
db-kerdnd dorbs ansarman bd's n ok v
Akl kb
SWhH s -y mplare Wh
Tandrt Wt rm B ol - ER Do a W Y
W - b arbary R R
“WhH E-rudcalthoreds or Biad et
e W st AL W jumraal
AL - W v pwra alor Honece b Lol
A W drad bk I okl Fragnart
“raamim - Lamthan B Gy 24 W E s
Ha e b ayuetan )

AW Wa Wl Nl g bl Al B
ot b can sand ey -yl graftday
tha Wartthat cavarka b oua namkal
miuir b el

FHhE D800, TIRE sk Ad FEAHP
Dnot anvathh -kblca b (bt baVg &
o b d b et D nok nvecti b - R RS
In |uk by W vk WA o d b b et
~hAtcad bk . Th s d bk e -be et -
el i it o bk (FET nbcad tRanind.
tawkdlid. skl nbem rhacd oo e araaka rbbd
g el (H Ay, | oodyath wrbb-dotia b b
sty | ofdak I vk b -arbmbca 4 (FEEH, irtemnd.
E - TR R PSR PE - R TR - PR 0, ] H
| ¢l o211 B B8

Tharssin othadakal kel bRk vth ot
LR R ST ORI ) SRRy LT
highar it rak adn cadpere ltethdrida
k.

Tt vk A" Hhin -hcs A aira & lidabrirdt ko of
ri-kqrad ko iy Pty WED | Toociriag
rald Akl S 1 VR e e ] rak !
il B kg il

Froguar anh At Wy -HTca raqoes scards
Macroactchdagmy. Thin -Hilkcs Reat
raezdd ik He | for b by SR Yalg it
L e LR STl PR g b L TTE
Rapsie b g oarrbs Mo cqdchaghy .

EaqalrfeAtaphch-lg hamy o Ha-Hilze
nbcabl ba e | ) b ki fer
vty B tha b cal mrvaliscay map -l
Hal b )t B gt prbarin bt
At o Wl S e | e U Pk hart
[ S TSR O LA 1§ T
FeZHd I B He | fA [ TRLE T4 '8
1 bl B E frdnaarimd tba
wcEnka of Vemay chings i (urHE).
ndrota. Halbm dwl - Bbos b gy

AebEkadtrwk it nce-lay wa-kVaakr
trawrhdart crargbal oV ka thoaklbs
wiraag [ coan-Hee | H4 B R 3

 Ansarima g eht 2R e (W o W ot haly
L L 0 - TIR= FTTI T N FRL LY,

VHE o WER b reAE R T Tl Pt
-kl EWED or W E Gt an i et
- Sbart qmrt il gardon mankay e an i-hynibs
Hall 24

T rembn ot b dabaalt e ) - btk bk
k] ek oy b e rielcal B0 B Hircagh
Hiw ot Baba - lor Bk i b A e
- Hary = ves - W bt cra e mkal
(L= L.

LIFD 1 B el 2o Hiarbartgrat calon-hr
Hiarc by oo Eear - Wika pwell vl b ILA

Lo RSN RS L gt 1]

- Syortaly m- Bk o FO e o or b

wr Bk 1ad yn et hd B ot N0 Tk e o
B - A o e e G e D e
abvtha mba ARy 1 WA for 101t
haaghy.

= -1

[uurth. A0 ruprinrs Hcelny. ar-MoSu ey
Idarta. b, Wean-lh i lny idpdbarban.
Iy eobal e |l S b e
yorbrodrtartnal o Bak b artai d Yk
kA I¥- Nmalr .

Pkt | o Py b i b bkl
dn-1Wal e odanken (e -Hatirad b aned
Hraabaa b arbariE mng flmaed ke
Jreration. Bhee By, oir-hic i lrasetarcia .
“marbra | o |l S e e ok d hapuineat
Tkt cHak b e Ml d i, 8 -Bha b aroaka
S ik or e R e et cirberbeal
-1 ok e grart -Brbrbes. graft dgerl e,
yrattcdan k. hapoban o Wfwtka. Ban 2
-Hdl - rbaa r Y priart frachard. grat e B-Ha
an ] wrEnr Eriony b e e o
i ok ke rand | w2 el
LT LR L T L TR AR TR TS 1
4d 4 brban.

o Pl o4 | 7] ik - ok Lofiadiing
A kT d nerac- bbbl e B
g racask ban awl odrb - R ek
ST IO Pae bl (117 W raatricie t i -HATCa
tendh by or ot cohr oA e,

& Medtronde |

GEO0S hlakrepe, i< Al glierarapta.l
oS00 0ESFER Ef5



