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CLINICAL STUDIES

Endovascular Treatment of Intracranial

SURGICAL TREATMENT FOR ANEURYSMAL SUBARACHNOID Aneurysms in Elderly Patients
HEMORRHAGE N THE 8TH AND 9TH Decapes oF Lire ‘A Systematic Review and Meta-Analysis
Outcome 0.645%
Favorable (GR, MD} 239(53.2) 45 (50.6)
Uniavorable (SD, VS, D} 210 (46.8) 44 (49 4)

* H&K, Hunt and Kosnik prade; ICA, internal carotid arteny; ACA, anterior cerebral arterny; MCA, middle cerebral artery; VBA, vertebrobasilar arteny; G .
I T T e o 1 o 1 AT B L e 4 i g
waried was
:-::*""::‘Jﬁ., Table 4. Long-term Clinical and Anglographic Follow-up = ol
dacsicirw. 31-1
ety O All Patients Ruptured Patients
ot oo . 30 Qutcomes No. Studies % Outcome (95% C)  No. Studies % Outcome (95% CI)

1 Good recovery

6 mo to 12 mo 6 40.0 (33.047.0) 5 33.0(25.0-41.0)
_;;“g o~ ‘“E > e =12 mo 5 67.0 (49.0-82.0) 5 58.0 (47.0-68.0)
o e I ety it G00C TRCOVEIY-+Moderate disability

6 mo to 12 mo 9 60.0 (50.0-69.0) 8 56.0 (44.0-67.0)

>12mo 8 78.0 (66.0-87.0) 7 66.0 (59.0-72.0)
par cinkal i of pafeis bk fs
Fatient Population 6 mo to 12 mo 9 24.0 (17.0-32.0) 8 26.0 (18.0-35.0)

The medicl records of

rangely fom 1955 = 3 >12mo 8 18.0 (11.0-30.0) 7 22.0 (14.0-34.0)
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CLINICAL STUDIES

Endovascular Coiling of Intracranial
Aneurysms in Elderly Patients:

Mmtar R fanzaler, MBI of ted
Depaxraeriz of Mgy Report of 205 Treated Aneurysms
o L
o oy e B CHROIMTE Mooa Si5arly pamarts ant prasanaig wh B It o anal anauryrms. Mary
T Ao g sk 5 ared o L g AL T TR
ksl Duaid, MB OEIFCTIVE: Wa [ N oAl 24T BT d+d T am bl Inalmdypatans.
vy METHODS: 'Wa paicrrada mTSpaciw mview of d prapacia dEksd of doaly
nkecty Dl L, | PENNEIIRd W ol mbdirion by Mo Ol ey
TABLE 10. Reported Findings In Elderly Patients”
Serles
Ryttlefors et al,'” Lublcz et al,'® Caletal,'® Sadat at al ™ Current
2008 (ISAT Subgroup) 2004 2005 2002 Study
Mo. of patients 138 68 52 196
Ruptured or unrpturaed R R R+U R R+l
Maurologic deteriaation 11.4% 20% o 4. %% 8%
Reruptures Mot reparted for 0 £y 0 1.6%
aldary (2% in general)
Retraatrmeant 17.4% 1.3% 17% 5% 12%
i dtmemciows, | T TR S e e ke e
P— o i e gl bt e TS0 T dr  leames ftra et hamashenn s am
Hewtar R (mracdes, B0, s popule on cxpeads, we an cpar moneeld. pirad sresnims cas lrad fo mosc oo me
Diprrirwert iz iy st o prren s s e ad masyera, Pt Bachor i ba & s upmard wad s poead
e BB %5 Ihe ey dhop wih wmes, evairady ow  ansyms Endowsrule col evbolason wp-
::Tﬂl‘im.ﬂi iﬁ:thhgur: mﬂ::f:;—?;l,ﬁ{:: :'t;lr‘%ﬂth‘:trﬂ-d awT e T
Manicad, Bty F, T, A AT 8 AT Interratiorml Submrr hrnid I:I I-:-“:::-I. ‘."ull.-::dd o Elrjdu.l:l
A pad, B e 1§, K. Srwurarr ik BC &, L:!ﬁ:-i:d-'-:‘. EWTF.FE"*-HF.“?:FJ;""“
Cupwight < 10 Dby the e et ki Scmle; JAK, sufmrer k] harmer- by caill embrallaasing, diopier poad bl rads,
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Risk ratio Number of events Test of
: (95% Q) Endovascular Neurosurgery interaction
Age (years) : p-004
<40 —# 091(059,139) 34186 395174
40-49 — 083(061,1.14) 577266  67/261
50-59 —— 060(047,078) 71352 121362
60-69 —l{— 073(055,098) 54198 721194
270 | ——— 115(082,161) W61  3U64
|
WENS : p-001
1-3 R B 071(061,083) 208/999 291/996 ——
4-6 I — 111(084,146)  42/64  35/59 e i Y
: _*_i
Fisher grade” : p-03 -
0-2 - 061(039,094) 28245 441234 oo
34 —_— 079(068,092) 222/818 28281 —
I
Lumen size [ p-04 P
<5 —— 076(061,093) 117/549 158/560 —
|
6-10 —l-:— 071(057,089) 101/431 139/423 e e
211 , . 096(065,142) 3283  29/72 —
|
Aneurysm location : p-001
Anterior cerebral and anterior communicating Jl—l__ 089(073,1.09) 131/533 147/534
Middle cerebral ' » 101(071,145) 46162 39139
Internal carotid — R 056(043,072) 69344 125348
Posterior circulation . : 038(014,1000 424 1534
|
Overall —.— 076 (066,087) 250/1063 326/1055




International Subarachnoid Aneurysm Trial of
Neurosurgical Clipping Versus Endovascular Coiling
Subgroup Analysis of 278 Elderly Patients

Mats Ryttlefors, MD; Per Enblad, MD, Phy; Richard 5.C. Kerr, MD:; Andrew J. Molyneux, MD

International Subarachnoid Aneurysm Trial of
Neurosurgical Clipping Versus Endovascular Coiling
Subgroup Analysis of 278 Elderly Patients

Mats Ryttlefors, MD; Per Enblad, MD, PhD; Richard S.C. Kerr, MD; Andrew J. Molyneux, MD

Background and Purpose—1It is often thought that elderly patients in particular would benefit from endovascular aneurysm
treatment. The aim of this analysis was therefore to compare the efficacy and safety of endovascular coiling (EVT) with
neurosurgical clipping (NST) in the subgroup of elderly SAH patients in the International Subarachnoid Aneurysm Trial
(ISAT).

Methods—In the ISAT cohort 278 SAH patients, 65 years or older, were enrolled. The patients were randomly allocated
EVT (n=138) or NST (n=140). The primary outcome was the proportion of patients with a modified Rankin scale score
of 0 to 2 (independent survival) at 1 year after the SAH. The rates of procedural complications and adverse events were
also recorded.

Results—83 of 138 (60.1%) patients allocated EVT were independent compared to 78 of 140 (56.1%) allocated NST
(N.S.). 36 of 50 (72.0%) patients with internal carotid and posterior communicating artery aneurysms allocated EVT
were independent compared to 26 of 50 (52.0%) allocated NST (P<0.05). 10 of 22 (45.5%) patients with middle
cerebral artery aneurysms allocated EVT were independent compared to 13 of 15 (86.7%) allocated NST (P<<0.05). The
epilepsy frequency was 0.7% in the EVT group compared to 12.9% in the NST group (P<0.001).

Conclusions—In good grade elderly SAH patients with small anterior circulation aneurysms, EVT should probably be the
favored treatment for ruptured internal carotid and posterior communicating artery aneurysms, whereas elderly patients
with ruptured middle cerebral artery aneurysms appear to benefit from NST. EVT resulted in a lower epilepsy frequency
than NST. (Stroke. 2008;39:2720-2726.)

Key Words: subarachnoid hemorrhage m intracranial aneurysm m aged m endovascular treatment m neurosurgery
m clinical trial
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Objectif primaire
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Critere de jugement principal

» Principal

Proportion de patients ayant une évolution defavorable
[MRS > 2] a 12 mois. Echelle de Rankin modifiée a 7 grades

Grade Critere

Grade 0 Aucun symptéme.
Symptédme mineur, capable de reprendre toutes les activités de la vie quotidienne sans
assistance. Note : cela ne tient pas compte de la fatigabilité, la perte de sensibilité, le

Grade 1 : ” .z e
trouble du langage, etc.... puisque ces troubles lorsqu’ils sont modérés ne modifient pas
leur activité.
Restrictions mineures dans la qualité de vie, incapable de réaliser toute I'activité

Grade 2 antérieure mais capable d’assurer toutes les taches quotidiennes sans assistance a
domicile comme a I'extérieur. Une aide de supervision n’est pas nécessaire.

S == N == == e N == = e D =l e e = e N sl e D s DN

Restrictions majeures dans la qualité de vie, nécessite une aide quotidienne dans les

Grade 3 tadches ménageres, dans I'hygiene, I'habillement. Ne peut lire et communiquer facilement.
Une supervision quotidienne est nécessaire.
Handicap modéré a majeur, incapable de marcher sans assistance, les besoins corporels

Grade 4 élémentaires nécessitent une aide. La supervision est indispensable 24h/24h. Mais le
patient conserve quelgques activités propres sans ou avec une assistance minime.

Grade 5 Hanqli(_:ap majeur, incontinence imposant un nursing constant et soins médicaux
quotidiens.

Grade 6 Déces

31/03/2016 SFNR 2016 9



Objectifs secondaires
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Travail multidisciplinaire

(61) Lille

(38) Roge"n
(16) Caen

, — “(28).Nancy
(34) RENNeS  (14) KB/Paris

(4) Beé};{ﬁ@n_ '

\ (12)/Clermong ) PN
(25) Poitiers r |

(50) Bordejux

(3) Toulouse

Délai inclusion: 1.8 &= 0.25 days
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Sujet > 70 ans
HSA confirmé
Anévrisme rompu

Oui

Eligible pour le protocole

Oui

Information du patient et
invitation a participer

Oui Calcul d’effectif
Alpha 5%
Puissance 80%

18%
ﬂx" 131 vs. 131

Prédisposition a 'une des thérapeutiques Pas de prédisposition a I'une des 2
procédures d’exclusion anévrismale
Cohortes Prospectives longitudinales :
Endovasculaire vs. Microchirurgie Cohortes Randomisées :
Endovasculaire vs. Microchirurgie

Endovasculaire . Micro chirurgie @8 Conservateur & Endovasculaire Micro chirurgie
i - A

31/03/2016 SFNR 2016 12



Flow-chart

Eligible n = 351

Prospective Randomisées ]

Ev Mc
n =20 (6%) . n =21 (6%)

NTERNATIONA

Ev
n = 208 (59%o)

Mc
n = 54 (15%)

Conserv
n =48 (13%)

lUBARACHNOI
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PROCEDURES

- Variables Endovascular Microsarzical Conservative Total
n=128 (65%) n="T5(20.230) n=48 (13.7T%) n =351 (%)
ngUIatlon pswIC] [95% 1C] pswIC] BsIC]
~/ANOVA a un facteur de Age en fonction de PROCEDURES
o Age TI1x=46[76.5-77.7] 767=48[756T78] B29=53[Bl4-845] TTE=31[77.2-783]
- p< 0.001 Sex ratio F'H 4.2 (18444 53 (631D) T (42'8) 4.6 (2BD/6T)
“ : i Educational level
o , ; i Primary schoal T2(31.6) 27T (36) M50 123 (35)

B ! S Secondary school T4(32.5) X347 1T(354) 117 (33.3)
m’_ﬁ_ - . Training 24(10.5) 15 (200 24 41 (1.7
7 I aulll University 28(123) 5(06.7) 1(2.1) M0

! NA 30133 2027 434 36(10.2)
" Carkson score .
— ( bidity) 4=14[384.1] 3T7T=13[3.54] 45124149 4=14[3.94.2]
Vascuolar risk factors
Smoking 1 157 (6H) 42 (82.7) 3T 236 (712)
Smoking 13 ST25)14(62) 10(13.3)3 (&) 10 (2081 (2.1) T7 22)/18 (&)
TC = 5 mmuoll FT(23) 15 (200 13 (27.1) 85(24.3)
HT, dias = 90 mmHgz 19347 43 (57.3) 2T(56.3) 148 (42.5)
Alcohol, = 3 glass'd. §(2.6) 2027 00y §(2.3)
WENS 1 (GC5 15) 106 (46.5) (387 12 (25) 147 (41.9)
WEFNS 2 (GC5 13-14) 65 (28.5) 25 (33.3) 16(33.3) 106 (30.2)
WEFNS 3 (deficit) 16 (T) 2(11) (104 30 (8.5)
WFNS 4 (GC57-12) 41 (18) 12 (18) 15 (31.3) 68 (19.4)
SAH om CT scam
Fizher I3 1(1.3) 14(2) 5(14
Fizher 1 21 (8.2) i J06.2) 27T
PROCEDURES Fisher 2 350240 12 (1&) 6(12.5) T3 (20.8)
Fizher 3 106 (46.5) 350 2T (56.5) 172 (49)
Fisher 4 43 (1853 20(26.T) 11 (22.0% T4 (2113
Ruptured 1A location §
ACA 116 (50.8) 19(25.3) 23478y 157 (44.T)
MCA 24(10.3) 38 (30.T) 10 (20.8) T1(20.3)
ICA 64(28.1) 16 (21.3) 10 (20.8) 87 (24.8)
BA 24 (10.5) 2.7 5(13.6) 35 (9.9)
Ruptured IA size
Diameter TI=64[6.4-8] 65=40[54-77] TH=63[5.7-04] T1=6.1[64-78]
Neck < 4 mm 168 (T4 56(74.7) 20 (80.4) 253 (72.3)
Mulfiple IA 41(18.5) 10(13.5) 5(10.6) 56(16.4)




Table 3. Independent (mRS 0-2) elderly patients (= 70 years old) with ruptured IA (n =

351), according to the therapeutic proposition.

1.
Therapeutic Discharge 2 months 6 months 12 months
rocedures
d (%) (%) (%)
Endovascular (n = 228) 81 (35.5) 112 (52.8) 121 (59.6) 122 (61)
Microsurgical (n = 74) 28 (37.8) 31(49.2) 31(49.1)
Conservative (n = 48) 4(8.3) 3(6.8) 5(10.8)
31/03/2016 15
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Table 4. At discharge, causes of morbidity and mortality (mRS > 2) of 237 elderly

patients (= 70 years).

Causes Endovascular Microsurgical Conservative TOTAL
n=228 n="74 n =48 n =351
(%) {Death} (%) {Deathj (%) {Death} (%) {Death}
SAH 44 (19.3) {3} 10 (13.5) 18 (37.5) {7} 72 (20.5) {10}
Procedural events
Hemorr. 1 (0.4)Fisher’s exact test, p = 0.025 3(0.9)
Ischemia 10 (4.4)/{3} 9(12.7) {3} 19 (5.4) {6}
Post-procedural Relﬂlﬂ!tml'g_ﬂ'ﬂ'ﬁ_ T {37 A VAT ) EVS m 18(5.1) {17}

Non-procedural Ischemia 39 (17.1)/ {7} 16 (21.6) {4}

o 7|

60 (17.1) {15}

Hyvdrocephalus 30(13.2) 7(9.5) 3(6.3) 40 (11.4)
Infectious
Lung 13 (5.7)/ {13} 1(1.3) 5(10.4) {5} 19 (5.4) {18}
Ventriculitis 1 (0.4)/ {1} 1(0.3) {1}
Others 2 (0.8) 2 (0.6)
Hyponatremia 1(04) 1(2.1) 2 (0.6)
Cardiopathy 1(04)/{1} 1(2.1) {1} 2 (0.6) {2}
TOTAL 147 (64.5) {31} 46 (62.2) {9} 44 (91.7) {29} 237 (67.7) {69}
31/03/2016 SFNR 2016 16



Table 5. At 12 months, functional outcome according to the therapeutic proposition in
elderly patients (= 70 vears) with aneurysmal SAH.

Functional outcome Endovascular Microsurgical Conservative TOTAL
{n=1218) (n=75) (n = 48) (n=1351)
P
n n n n
Score 5D Score = 5D Score £ 5D Score = 5D
[95%41C) - [95%IC] [#5%41C] [95%1C]
s~ T~ PN
\*
/ a=125 n=35 \ / n=9 \ on=169
MMSE / 30 / 24906 24=11 \ I 216x23 246+£05 0.21
/ [23.7-26.1] [21.8-263] \ | [17.1-26] \ [23.5-25.6]

| n=137 n=41 | n=12 | n=190
IADL /6 4901 44+03 I | 34=05 I 47+0.1 0.01
\ [4.6-5.23] [3.89-4.96] | [2.35-4.48] [4.46-5]

N 7
31/03/2016 ~ ZSENR 2016 \ /
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Table 6. Predictive factors to functional independence at 1-year (mRS 0-2) for 351
elderly patients (= 70 years old) with ruptured IA.

-

Variables OR [95% IC] P aOR [95% IC] P

..... Age < 74 years-old 2.34[1.45-3.78] 0.0005 2.34[1.35-4.01] 0.002
WFNS LI~ 5.23[2.93-933] < 0.0001 403 [2.15-7.80] < 0.0001
Charlson < 4 2.13[1.26-3.62] 0.004 2.06[1.14-3.79] 0.016
Fisher 1-2 3.72 [2.20-6.31] < 0.0001 221[1.21-4.08] 0.008
ACA vs. others 0.89 [0.57-1.40] 0.63
Diameter < 6 mm 1.65[1.04-2.62] 0.03 1.70[1.0-2.91] 0.048
Curative vs. conservative 3.17[1.94-517] < 0.0001 298 [1.73-522] < 0.0001
Inclusion delay < D1 1.03 [0.62-1.69] 0.90
Operative time < 120° 1.31[0.77-2.23] 030

31/03/2016 18
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Durée d'hospitalisation

Survie

gurée d'hospitalisation par rapport a Type de traitement

45

40

P=0.16, Student

Ev

Type de traitement

Mortalité, n = 17 (44%)

0,4+

0,24

Ev,n=6

Me,n=11

Log-rank = 0.19

0,0

T v — 17T
50 100 150 200 250

JOURS

31/03/2016

T T T T
300 350 400

Variahles Endovascular Microsargical
n=20 n=21 P
5% CI] 5% CT]
Age TET=11[734-779] TE4=11[762-804] 0097
Sex ratio F'H 4 (16:4) 2.5 (154) 052§
Educational level ) 004§
Primary school 0 {45) 2(38.1)
Secondary school 1{5) 5(38.1)
Training 6 (30 2(25.8)
TUnmiversity 3 {15) ]
KA 1{5) ]
Carlson score
( Bidity) 3703 [3243) JE=03[3344)] 005§
WENS classification 0335
WEFNS 1(GCS5 15) 10 {500 2(381)
WEFNS 1 (zC5 13-14) 4 20 T(33.3)
WENS 3 (deficit) LR 1) 2{05)
WENS 4 (ZC5 7-11) 6 (30 4(19.1)
SAH on CT scam 043§
Fizher 0 N1 o{m
Fisher 1 N1 o{m
Fisher 2 4 (20 4(19.1)
Fisher 3 10 {500 14 {66.T)
Fisher 4 G 30 3(14.3)
Ruptured IA location ) 0.1z §
ACA 14 {50.8) 2(38.1)
MCA 3 (10.5) T(33.5)
ICA 3(281) & (28.8)
Euptured IA size
Driameter G206 [40-74] 4.1 = 0.6 [4.9-7.3] 047§
At 1 year ]
mES -2 11 {57.8) B(42.1) é 0.71
MMMSE (1310 246=19[206-286] 255=22[20.9-30] 0.51
ADLI {13/10) 53=04[44-61] 5.5 =04 [4.5-6.5] 0.50
IADL. {13/10) 5=05[30-61] 5.3 = 0.6 [3.9-6.4] 0.67
QOL (13/10) 54=0.544-64] 43=0.5[3.1-5.5] 0.07




Commentalres

« Limites
— Randomisation faible,
— Biais de procedure: hétérogene d’HSA
« Avantages
— Puissance d’évaluation (large échantillon)
— Peu de biais de recueils (CRCI)
— Sous-groupe randomisé (unique)
— Evaluation a long terme
— Cognitif et autonomie

31/03/2016 SFNR 2016
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Commentalres

 Traitement conservateur : 10.8% mRS 0-2
« WFNS 1-4 =>50-602% mRS 0-2a 1 an

« Evet Mc : risque ischémie procédurale (Mc),
cependant

— Fonctionnel similaire
— Cognitif et autonomie identiques
— Qualite de vie, en faveur de Ev

31/03/2016 SFNR 2016 21



En résume

« Traitement Ev 1¢'¢ intention,

« Traitement Mc reste une procédure de
qualité,

« 9¢me décennie, Ev, aléatoire Mc ...

 La decision doit étre « autre chose qu’un
challenge technique... »

31/03/2016 SFNR 2016 22



