- ABC 2018

m:l—w‘hnrl‘k LS

IACORS WIMSTITUTE

Distal Posterior Cerebral Artery Aneurysms

Adnan H. Siddiqui, MD, PhD
Professor & Vice-Chairman Dept. Neurosurgery, UB

Director Neurosurgical Stroke Service, Kaleida Hesalth
Chief Medical Officer, Jacobs Institute

Elad Il. Levy MD, MBA
Kenneth V. Snyder, MD, &hD
Jason Davies, MD, FhD
L. N. Hopkins, MD

Kunal; Vakharia MD & Gursant Atwal, MD
Meuro-endovascular fellows

TOSHI

2 P
STROKE .". : Ked@da Health té

VASCULAR University at Buffalo

RESEARCHCENTER _
State University of New York




|
Disclosures

Co-investigator: NINDS 1R01NS064592-01A1, Co-investigator:
NIBIB 5 RO1 EB0O02873-07, Co-investigator: NIH/NINDS 1R01NS091075, Co-
investigator: NIH-NiCHHD R01 HD-04483101
StimSox, Valor Medical, Neuro Technology Investors, Cardinal,
Medina Medical, Buffalo Technology Partners, Inc., International Medical
Distribution Partners
Codman & Shurtleff, Inc., Medtronic, GuidePoint Global Consulting,
Penumbra, Stryker, MicroVention, W.L. Gore & Associates, Three Rivers Mediical,
Inc., Corindus, Inc., Amnis Therapeutics, Ltd., CereVasc, LLC, Pulsar Vaszular,
The Stroke Project, Cerebrotech Medical Systems, Inc., Rapid Medical, Neuroavi,
Silk Road Medical, Rebound Medical, Lazarus (acquired by Medtronic), Medina
Medical (acquired by Medtronic), Reverse Medical (acquired by Medtronic),
Covidien (acquired by Medtronic),
Intersocietal Accreditation Committee
Penumbra: 3D Separator Trial, COMPASS Trial,
INVEST Trial; Covidien (Now Medtronic): SWIFT PRIME and SWIFT DIRECT
Trial; MicroVention: FRED Trial, CONFIDENCE Study; LARGE Trial, POSITIVE
Trial,

No consulting salary arrangements. All consulting is per project and/or per hour.



Ao archi 3
\@b Lett hom of acerisc :-I-:B : MWhelaccephabs arlary
Exernal camctsd are aular
(@ Incermal canobd artery "Inr arTaTy | o
Q‘O Metencephalic artery
{supenor cemebetiarnd
{ﬁ:ﬁtﬂm wnttulm o

Lets start at the
beginning...

%
consbral arery 5 -
B e

carehial ariy

Surgical

-'l. F.n.l NEAS

e INeuro-
anglography

La#t umbilicall artery ™" II
i1

Irilrad s
aminy

Midhan sacral arory 'u, 1

Rignt wmbelical artery - ‘x

x =

lrnurseg-mnul m-'-.-




Caudad division of primitive ICA

i

Cranlal divsion R

of primitive ICA @ Trigeminal a.

P rrmllue}‘Maﬂllary a —-)

&K Mmubulara ==> Longitudinal
3 Neural Artery
{ plexiform)

Ventral
Pharyngeal —
Trunk

c3 Primitive
c4 Segmental
c5 Arteries

Ce

c7
ca




Caudad division of primitive ICA
@ (forming precursor of the

Q@{\\C posterior communicating artery)
Cranial division of  0®
primitive ICA ‘%;QQ)
Q@(\ Trigeminal a.
& (
Primitive Dgf¥al Longitudinal
c}phlhag\e% a. Neural Artary
S (plexiform)
Primitive MaXillary a.
(4 _________.—-———'_-_-_-_.’ I
ogoeuammum a @5\0
\G.J‘ \o_,Q
5 IS
® N
S <
& Ofic a. remnant 00\
Vantral Y
Pharyngeal Hyp:glu&sﬁl a. remnant
Trunk &




Postarior communicating a

Diencephalic as, T
Anterior Chorckdal a }5- caphalc &

Primitive branches of
Middle Cerebial a.
A recaurrend & of
Hiaibnsist

Matoncephalic a, (Superior Cerabellar &)

S

Cranial division

:Anlpunr Carabiral a.)
Trigaminal a. remnant

Lenagiiudira
Mewral Artary coalescing
achoEs e midine

F'Il "."til'ﬂlal by B Basilar a
ng mile & Pll:l'r'lﬂl'.'l':'
c\@ basillary a
90 Frosdmal Fll'll'i'lltl'.-'&
N Mandbulas . — — Vertebrak- Bagital
. i junciion nemains
Frimithed Dorsal j‘l rladion ghing
Oiphihalmie a.

wariabla patierns for
the indaricr
cargbellar arfleias, ©

Wandral
Prhaarymegesad _ 600
Trurk Qﬁo
Ke
h v
B ortic Al >
Vartabral &

| formation

Subclavian a.




Developmental anatomy of the distal BA. A, The anterior circulation supplies the developing
pokt¢f@r circulation (ie, the parallel longitudinal neural arteries [LNA]) via the trigeminal and
' the posterior comraunicating arteries (PcomAs).
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Anatomical Considerations of the
Postesior Cerebral Artery

Proximal PCA is considered to
be the P1 segment — from the
origin at basilar terminus to the
attachment of the communicating
artery

P2 onwards is considered distal
2CA

Proximal and early distal PCA
vessels have significant
perforator anatomy

PCA distribution has significant
collaterals with the anterior
circulation as well

.ﬁcn.mi L Yoprr Y




JAnatomical Considerations of the

Posteiior Cerebral Artery

P1 segment

1. Thalamo-perforating arteries
2. Long circumflex artery
3. Short circumflex artery

P2A segment

4. Direct peduncular perforating arteries
5. Medial posterior choroidal artery
6. Hippocampal artery
7
8.

. Anterior temporal artery
Middle temporal artery

P2P segment 3

9. Posterior temporal artery &
10. Lateral posterior choroidal asfery
9
A
P3 and P4 segment &
v v
v ‘}:'1“"‘ 11.Calcarine artery &
: __f’ 12. Parieto-occipital agsén.r

,\$
&
muug@bma of the Posterior Cerebral Artery:

C ltﬁsﬁlhmtmn and Endovascular Treatment

Ehsa F Ciecrn, Rechard B Khicgnk. Robem G, Grossman, James B, Baose, aii I Mechel B, Mawawl
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PCA also supptlies adjacent tentorium —
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UB ...-cisterns around the midbrain

Suprachiasmatic

Sylvian

Membrane nf'
Liliquest

Ambient

Quadrigeminal

Interhemispheric

Tranaverss Section of the Basal Cletern, Supenor View



E-_'J.'_B_ i R T mgm =
| Membrarie of Liliequist

The separator of anterior versus posterior
circulation
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Albert Rhoton - Atlas
of Neurosurgical
anatomy
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“P1 SEGMENT OF POSTERIOR CEREBRAL
ARTERY

» Posterior thalamoperforators
» Long circumflex
»  Short Circumflex
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From Todd Abruzzo
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| P2A SEGMENT OF POSTERIOR CEREBRAL
ARTERY

» Courses in peduncular &
ambient cisierns

* Inferior to BVOR

- Inferior to optic tract
. Peduncular
perforators

»  Short and long
circumflex arteries

s Posterior medial
Choroidal artery

From Todd Abruzzo
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P2P SEGMENT OF POSTERIOR CEREBRAL

ARTERY

. Begins at posterior margin of
cerebral ped.incle
«  Parallel & inferior to BVOR &
opfic tract
. inferolateral to geniculate bodies
& pulvinar

. Superomedial to trochlear nerve
& tentorial edge

»  Thalamogeniculate perforators

»  Short and long Circumflex
perforators

» Posterior Lateral Choroidal
artery

From Todd Abruzzo
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| P2 Ventricular Branches

Medial posterior choroidal artery
Encircles midbrain

Runs anterior & lateral to pineal to enter Tela
choroidea and course to foramen of Monro

From Todd Abruzzo
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P2 Ventricular Branches

Lateral posterior choroidal

artery
Passes over Pulvinar
through choroidal fissure to K‘
enter lateral ventricle 5
Anastomoses with AChA Dent. Gyrus % Y.
. . T ¥ ¥
near choroidal fissure i M o E— @Q*"
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hor. Fiss,— s \
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uB ~=D3-Cortical RBranches

Hippocampal artery (P2A)

Anterior temporai artery (P2A)

Middle tempcaral artery (P2A)

Posterior temporal artery (P2P )
Splenia! or posterior pericallosal arteries
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P3 SEGMENT OF POSTERIOR CEREBRAL
ARTERY

»  Originates in lateral
aspect of Quadrigeminal
cisterr: just distal to origin
of Fosterior temporal
artery

» Terminates at anterior
limit of Calcarine fissure

From Todd Abruzzo
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P4 SEGMENT CrF POSTERIOR CEREBRAL
ARTERY

. Consists of tarminal cortical branches
. Parieio-occipital artery
» Cazicarine artery

From Todd Abruzzo



LI i PCA COLLATERALS

The Independent Predictive Utility of Computed
Tomography Angiographic Collateral Status in

Anterior Choroidal Artery

Superior Cerebellar Artesy Acute Ischaemic Stroke
Anterior cerebral artery SOOSURES | e ORI,

Middle cerebral artery

Antercgrade ACA, PCA flow
B Leptomemingeal collalersls |

Retrograde MCA fow
B Poor—, ==
B Moderate —l

B —'Gond
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M1 MCA pCClusion

Source: Brain © 2000 Oxford University Press
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Collateral Supply

Collaterals formed
through the choroidal
vessels become impurtant
in treating aneurysms of
the P2 segmenri

Long circurfiex arteries
of P1 segment and the
superizr cerebellar artery
territory at quadrigeminal
niate

Splenial branches of ACA
and PCA (at P3-4
segments) and
leptomeningeal collaterals
from ACA and MCA

Neuroangio.com
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Incidence and Prevalence

* Uncommon aneurysms with incidence < 1%
»  Occur frequently in younger individuals with average age 38 yrs
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Types cf Distal PCA Aneurysms

» Dissecting aneurysms 51%
» Serpentine aneurysms 32
»  Fusiform aneurysms 9%

» Saccular aneurysms 8%




Aneurysms of the Posterior Cerebral ﬁrgene" Classification and Endovascular Treatment

Eliza F. Cicer. Richard P. Klucznik, Robeart G. Grossman, Jamas E Hﬂ-ﬁ&é%d Michel E. Mawad

Samerican Joumal of Mewosadaoloqy Januany 2001, 22 (1] 27-34; \
TABLE: Summary of 20 patients with 21 PCA u/\(l@?.lrnmii
: - .
PCA 2 Clinical
Case Age (v Bex Sa'g:rwnl\)é\o MNature SAH Treatment Complications Follow-up
1 21/F Pl ngb GSA = PAD MNone GOS |
2 SO/F Pi \\\0 Bemry 4 from GDC MNone GOS |
'?S\ Pooam )
3 43 dbl Bemry + Gl Mone (s | 0{\®b
h1it o ero@el-"l Bermry = LE] B Mone L ké\\
5 49/F ,@" Fl Bemry —~ GDC Perforation {.1{..'5\5?
6 TRF & Pl Berry GDC None |
7 M‘t@\ Pl Bemry -+ CalW Mone Q\Q‘.J{}H |
%ﬁ P1-P2 junct. Bemry + from GDC MNone QAQ GOS |
&L MCA &
9 @% 49F P1-P2 junct Berr o°°°
o P2 P o
e . - . < . 5
?ﬁ] 41/F P1-P2 jumct. Bermy = LE1D MNone S (s |
\Q,© 11 17/M P1-P2 junct. [Mssecting - GDC "--'c'gu..v~ GOS |
12 M P1-P2 junct. Berry t G ‘g@m_ GOs 3
13 13'M F1-F2 jumct. [nssecting + Gl %e"'-.un-_ (s |
14 12M P2 A GsA + PAL \9’ MNone el |
15 52F P2-P3 jumct. Bemry = PAD \\k\q HHA GOS |
I SEM P2-P3 GSA F"-.Q PCA stroke. GOS |
HHA, CVA
17 SMF P2-P35 jumct. Bemry + @@ﬁ\\.ﬂ Mone Gl |
I8 S&F P23 GSA \$\é FAD None GOS |
19 ST P3 O5A o PAD MNone LEL
20 aXF Pi-P4 Bemry —@vg’ Gl MNone Cils |
Mote.—SAH sibarachnoid hemorthage: GDC Guglielmi Lh'lilu'ludbﬁ'?%u'lril~. GOS Glasgow Outcome Scale; GSA glanl serpentine
angurysm; MCA middle cerebral artery, Poom = posterior communicating artery, CVA = cerchrovascular accident; PAD = parent amery

occlusion; HHA = homonymous hemianopsia.
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Dissecting Aneurysms

Most commoriiy found at the P2 segment likely caused by shear along
the tentorium presenting at the P1-2 or P2-3 junctions
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Saccular Aneurysms

» Saccular aneurysms

« Largely found at bifurcations
« Tend io have branching vessels in P2-3 segment aneurysms

MNakatomi et. al
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Fustform Aneurysms

» Fusiform aneurysms: acute dissecting or chronic/dolichoectatic

- Fragmentation of internal elastic lamina and damage to the reticular
networt; of the tunica media are involved in pathophysiology of
aneurysm formation

MNakatomi et. al
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Clinical Presentation

»  Most commonlv present with subarachnoid hemorrhage (41%)
» Choroidal artery aneurysms can present with [VH only

» Large ansurysms tend to present with symptoms of brainstem
compression and mass effect

» Pia and Fontana et all reported 27% incidence of visual
cisturbance on presentation

Li et al 2011



Fulix Goshira, MD#®

Characteristics of Posterior Cerebral Artery Betinam Reaai Jahroen, 18

Juba Hemesniemd, MD, PR

Aneurysms: An Angmgraphu? Analysis of 93 Ml Ny, s

Riku Kivisaari, MD, PhD

AI'IEI,]I'}"SII’[S ln 8 l Pﬂt 1€ nt {o :muun: und zu Fraunberg,

Juba Janskelsinen, MDD PROY
Hanna Lehio, MO
Mariim Lehecka, MDD, FhD:

\)0
TABLE 1. Characteristics and Distrlbutlgﬁ l:v'F 93 Aneurysms on the Posterior Cerebral Artery™”
(\\\ P1 Aneurysms P1/P2 Junction Aneurysms P2 Aneurysms P3 Aneurysms Total
06,?“ (n=39) [n= 25) (m= 21) (n=8) I:@‘- 93]
: . - : RO
AVM association, no. (%) @ro@ 9 (23) 2 (8) 3 (14) ] 60 14 (15)
Rupture state, no. (%) ,@" '@Q
Ruptured \\(@Q 9 (23) 9 (36) 2 24) il II.'-’EJQ@(\ 29 (31)
Unruptured KV“ 30 (77) 16 (G4) 16 (76) . l.gﬁ G (69
Saccular an Lung.m&@lza distribution, no. (9) 31 (79) 20 (B0) 12 (57) @?:-’5] -
emall (<7 mef 28 (90) 14 (700 7 (58] ;\\004 167 -
Medium @614 mim) 3 (10} 4 [25) 2 {17] 0500 1117) -
Large (@,5-24 mm) 0 2 (10) 1(8) & 0
Gla@?ﬁ »25 mim) ] 0 1(8) (\‘\ 11017} -
Sag@ilar aneurysms unruptured, no. (%) L0 (&7) 11 (44 9 (434 2 (25) 48 (5.2)
‘ﬁenglh. mm, median (range) 5(1-12) 5 (2=21) g‘%{ﬂ 3 and 35 3 (1-38)
Width, mm, median [range) 2 [2-8) 3 (2-18) @e[.! 35) 3 and 24 1 (2-38)
Neck, mm, median (range) £ 11-10) 2 [2-14) ,5\’\@2 {2-9) 3 and 8 2 (1-14)
saccular ansunysms ruptured, no. (%) S5113) 9 (36) \\ﬁ\ 3 (14) 4 (50) 21 {23)
Length, mm, median (range) 5 (2-9) 6 [(2-17) & 15 (11-21) 6 (3-9) & (2-25)
Width, mm, median (range) 4 (2-4] G (2-14) Q}{\\o 9 (8-15) &4 (3-0) 4 {2-13)
Meck, mm, median (range) 3 (2-3) 4 (3-10) é@ 6 (4-B8) 3 (3-4) 3 (2-10)
Fusiform aneurysms unruptured, no. (%) 4 (10} 5 (200 \$\ £ (33) 0 16 (17)
Length, mm, median (range) & (3-8) 10 |f3<§»5] B (5-40) — 8 (2-40)
Diameter, mm, median (range) 1 (2-14) 'ﬂ@yﬁj 5 (5209 - 5 [2=3.2)
Fusiform aneurysms ruptured, no. (%) 4 (10) Q'\ 0 2 (1) 2 (5] 8 (9)
Length, mm, median (range) 8 (3-9) Vv 7 and 37 12 and 13 BS5 (3-37)

Diameter, mm, madian (range) 4 [2-5) — 6 and 33 9 and 10 5 (2-33)
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Treatment Modalities
* Endovascular

+ Coliling (ballocn assisted and stent assisted)
+ Parent vessel sacrifice

* Flow diversion
+  Microsurgery
« Clip reconstruction
» Clip wrapping
+ Trapping and bypassing
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Treatment Considerations

Fetal versus adult circulation

Location of aneurysm (P1-2/P2-3/P3-4)
Type of Aneurysm

Presentation

Fatient characteristics
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Dissecting Aneurysms

* Endovascular options
* Flow diversion
» Stent +/- coiling
« Parent artery occlusion
» Microsurgical options
* Primary clip reconstruction
» Clip wrapping
* Trapping and bypassing
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Endcvascular options

» Endovascular Considerations

* Access
» Type of arch
« Dominance of the vertebral artery
« Transradial versus transfemoral
» Location of the aneurysm on PCA tree
» Perforators
» Distal access
« Size of vessel
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Table 2 Pooled Analysis of the Main Outcomes Reported in the 21 Included Studies,

Curmmlatire
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Table 4. Outcomes Comparison According to Zelective and Nonselective Treatmant

2
o Parent Antery Occlusion

Oubcome

Nonparent Artery Declusion F Value

Percentage
{95% Confidence
Interval)

Paremt Artery Doclusion
Versus Nonparnent
Artery Declusion

Rawi Percentage (95%
Number Confidence Interval) I (%)

Ineatmient
Saaccular
i I_.:ﬁ I:... f1i

AR
Lhsgisct ing )
g .§
,,l_f[l_'{kl‘{

Angigfiraphic outcome
&

-%QQ:T mediate complete/near-complate ool usion 158723
. Complete/mear-complete ccclusion a1 follow-up
- Complications
- vera intraoperative complicabons
Thromboss/transent hem panens
Stroke permanent himepaneis
Intracperalng rugiuer
! Hemanopsia
I Chineal sulenme _EI=ID¢E|I_\‘.' LRisecime: Sehlie)
l KNaortalimy 3 1ol ow-up AT
S by B0
2636

Koderate disability

Good recovery 103150

30 (1250
96 (52—1000

A7 [EZ—1000
100 [S1—="100)

74 [S5—89)
78 [59-83)

79 [55=47)

38 0—871 EZ (13—100}
BE (40
B [E0=56) : 19 {4=40)

40 (20=62|

L1 14 {0—£0)

Differanoes that veere onsideied sqnifican a1 Faalues &e listed in bold mpe Vv




Endovascular treatment of pnstermr cerebral artery
aneurysms: a smgfe center’s experience of 55 cases

*Xuanfeng Qin, MD, Pgﬁ Feng Xu, MD, PhD, Yashengjiang Maimaiti, MD, Yongtao Zheng, MD,
Bin Xu, MD, PhD, gmg Leng, MD, PhD, and Gong Chen, MD, PhD

N . X Q
TABLE 3, Endovasculag&eatmant and angiographic resulis of - i y "
PCA aneurysms® @‘\‘ TABLE 5. Clinical outcomes of patients with PCA aneucﬁ-ms

PCA Arsurysms

N Fusaloemm Nl::l 'Df P&“ ":'.-‘f'ltE
%@&Jl'ﬂlﬂ.’t!%l 5 lic olal Saccular Dwsecling \00 -'M LCI'T'IQ TEFI‘T!

Mo, gRPabiants 55 214180 32(58.2)
ﬁﬁﬁ _ . GOS Score At D|sch@rge Follow-Up*

Teedtmeni

el £t B, Saccular aneurysms

Angurysm & PA ocdusion

PA occhusion

ANBUTYSM 536 O0CLSIONn

Partial coling of he aneurysm & PA

ritial .’II"I;!I}Er.’IEF C resulls

Complate ccolusion

Meary complabe eccluson

Incompbala SOOI
IFolices-up angiography

Complabe pcolusion

gz y comphile CoCluson

Imcompiela oCousion

Qin et al, 2017
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Primary Coiling
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Factors Favoring Primary Coiling

» Saccular Etiology

- Straight access to allow for easier
cdeployment

s Sjze

« Narrow neck



Aneurysms of the Posterior Cerebral Artery: Classification and Endovascular Treatment
3
R
Eliza F. Ciceri. Richard B. Klucznik, Robert G, Grossman, James E Hcsg@ﬁ:l kichel E. Mawad
R
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Amenican Jounal of Mewcradiclogy Januany 2001, 22 (1] 27-34
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Fic 3. Successful obliteration of a ruptured saccular aneurysm of the PCA with preseg¥ation of the parent antery.

A, The oblique subtracted view of a vertebral angiogram shows an irregular bilobeg saccular aneurysm arising from the origin of the
P3/P4 segments. The patient is a 52-year-old woman presenting with acute SAH.@Q

8, The obligue nonsubtracted view of the posttreatment vertebral angingrarg%%mws the cast of the GDC obliterating the aneurysm
with preservation of the parent artery. &

C, The oblique subtracted view of the follow-up vertebral angiogram, c}m%m'eu 2 years after the treatment, shows persistent obliteration

of the aneurysm. ©v
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Primary Coiling
Case Presentation

» 68 year old female with no past medical history.

» Presenied with HH 2 and worst headache of life with double vision.
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Key points:

- Primary coiling when possible is
ideal

- Access is a determining factor
in decision making
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Patient remained in ICU for 14 days monitored according to SAH protocol.
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Case

» 36 yo woman presents to remote outside
hospital with SAH — Comatose

* Upon transfer, exam was dismal but not
brain dead

* Ventriculostomy performed and patient
Improved somewhat

* Angiography and coiling the next day
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R PCA and L PICA Aneurysms
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Coiling of Aneurysms
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Aneurysms of the Posterior Cepebral Artery: Classification and Endovascular Treatment
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ues Flow related aneurysm — Moya Moya
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Parent Artery Occlusion
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Factors Favoring Parent Vessel
Sacrifice

Distal vessels not serving eloquent tissue
Awake WADA

Good means to treat distal flow related
aneurysms and mycotic aneurysms

Ease of use of NBCA and onyx

Dissecting aneurysms with large vessel
segment that is diseased



Aneurysms of the Posterior Cerebral Ju'gt ry: Classification and Endovascular Treatment

Eliza F. Cicer. Richard P. Klucznik, Robert G, Grossman, Jamas E. Ao &éﬁ\ll Aichel E. Mawad




Aneurysms of the Posterior Cerebral Artery: Classification and Endovascular Treatment
3

0

N

Eliza F. Cicer. Richard P. Klucznik, Robert G, Grossman, Jamas E. Ro :~S\<§1ﬂ Michel E. Mawad
,b(\
Q

Amenican Jounal of Mewcradiology Januany 2001, 22 (1] 27-3

Fiaz 2. Giant serpenting aneurysm of the P2A segment of the PCA presenting with
intracerebral and subarachnoid hemorrhage in a 12-year-old boy. «F
A, Moncontrast CT scan of the head shows the large partially clotted aneurysm in th,gef(\
perimesencephalic cistern, associated with SAH. S

8. Townea's view of the vertebral angiogram shows the residual lumen of the pqﬁally
clotted aneurysm (amow), non-filling of the distal branches of the ipsilateral Pg.ﬁ. and
avascular mass effect on the brain stem structures (arrowheads). \e

¢, The lumen of the aneurysm and the parent artery were permanently @cluded with
GODC. The nonsubtracted Towne's view shows the metallic cast of the cois.

D, The corresponding subfracted image of the postireatment wertebral angiogram
shows complete obliteration of the aneurysm.
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Super-selective Balloon Test ‘Occlusion of the Posterior Communicating

Artery in the TreatmenLﬁf a Posterior Cerebral Artery Fusiform
Aneurysm: a Case Rgpurt

«@

Makoto Isozaki, Hiroshi "qlf‘\ll Hiroyuki Neishi, Ryuhei Kitai, and Ken-ichiro Kikuta

eé

- Super seiective balloon test occlusions can be helpful to determine eloauence
of territory

- Use of 4x7mm hyperform or similar device can be used in distal vessels

- {an confirm collateral supply of temporal lobes, especially left PCA aneurysms

Isozaki 2016



Deliberate Pewent Artery Occlusion for
Non- Sacculm Posterior Cerebral

Artery Aﬂeurysms

@
L. LIU, H. HE&. JIANG, X. LV, Y. LI
@
Beijing Neuro w} rical Institute, Beijing Tiantan Hospital, Capital Medical University; Beijing, China

- 12 patients were treated with PAO with coils
- 0% of patients demonstrated recanalization at 25 months
- 1/12 patients presented with partial hemianopsia after occlusion

that resolved in 1 month

Liu 2011
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Presentation

* 54 year old male with no past medical history.

» Presented with posterior fossa strokes in the right PCA distribution
and diplopia.

Neuro intact with diplopia.
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DEVICES USED:

1. A 6-French sheath.

2. A 0.035-inch Glidewire.

3. Angled 5-French catheter and
Envoy 6-French catheter.

4. Heparin 5000 for ACT 253 and
1000 units.

5. Balloon test occlusion with
Synchro-2 standarg microwire.

6. Voyager balloon 1.5 x 12 mm
Prowler LP ES.

7. Microcatheter with Synchro-2
standara microwire.

8. Axiom coil 6 x 20, 5 x 15, 4 x
12, 3x8, 2x4.

9. Angio-Seal 6-French device for
closure.




- Parent artery occlusion from
P2b segment distally with
coil occlusion

Discharged home on POD 2 with unchanged diplopia.
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Presentation

» 54 year old female with no past medical history.
» Presented with GCS 8 and found to have IVH.

» \Was intubated and taken emergently for evaluation.
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- Diagnostic imaging and left
vertebral injection demonstrated
right lateral posterior choroidai

artery aneurysm
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Given location and distance
to access the aneurysm,
PAQ was szlected

NBCA was used to control
embniization of distal portion
of vessel demonstrating
excellent occlusion of
aneurysm
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Presentation

44 year old female with no significant medical history.

Presented intermittent pounding headaches for 1 month in the hack
of har head. She denied any visual disturbances.

Neurologically intact.
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DEVICES USED:

. A 6-French sheath.

. Angled catheter.

. A 0.035-inch exchange wire.

Neurcin 070-guide catheter.

. V1&8-wire.

. Heparin 6000 units for a final ACT of 328.

Prowler Select LPES microcatheter.

. Synchro-2 microwire.

. GDC coils, 16 x 40, 14 x 30, 13 x 30, 13 x 30, 11 x 30, 10 x 30, 9 x
20, SL-10 microcatheter.

10. GDC coils, 2.5 x 6, HyperSoft coils, 2 x 6, 2x6. 2x4,2x4and 2
X 4 and DeltaPlush coils, 2 x 6, 2 x 6, 2 x 4, 2 x 4 and HyperSoft coil,
2 x4,

mmqum:hme
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Plan to sacrifice the parent vessel,
patient remained neurological
unchanged and intact.




Case 4: PCA Aneurysm

A 34 year old male presented with transient hemiparesis. Unenhance 3} and contrastenhanced (B) CT examination
shows a large dissecting aneurysm in the right P2-P3 junction. Pang|<{ showsthe 3D reconstruction from the contrast
enhanced study. (D-E) Intraoperative DSA images show coiling %\i‘ﬁe distal and proximal portion of the aneurysm.
Brain stem perforators were identified in the proximal pﬂrti:}@%fthe aneurysm and were spared during the sacrifice.
(F) T2 FLAIR MRI images 1 year after treatment show signal L:'17::-1-:1 in the left PCA territory from the platinum coils. No
ischemic changes are seen. The patient had no residual symptoms on follow up examination.



Endovascular treatments for pa&fermr cerebral artery aneurysms
and vascular insufficiency nfi%tal type circulation after parent artery
occlusion S

@ CrossMark

Hideaki Matsumura ™ Nm@ukl Kato “, Yusuke Fujiwara“, Hisayuki Hosoo ", Tomosato Yamazaki “,
Susumu Yasuda“, ﬂkua Msﬁ*sumura

* Department af Menrosurgeny, N r.'JrlrwAﬁmplrr [ Crganizeion, Moo Medronl Conter, 280 Sakeranosate, tharak-moch, Higmshnbaraks, aeeks 371-2193, Japan \(\‘\Q
':J}:'J:llrlrrl:'l'.ll-! aof Meurosurgery, Ling iy of Msukuba, 1-1-1 Tennodm, INsukebe, ibaraky 2058575, jopan <
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Matsumura et al, 2016
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Endovascular Occlusion Qf the Posterior
Cerebral Artery for thgudl" reatment of P2
Segment Aneurysms: R@fmapﬂtlw Review of a
10- "tigdr Series

Paul H: I||l.'..l.bdl-ll hiel Piotin, and Jacques Moset -
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- D,
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' Table 6. Characteristics of 12 Patients with Ruptured Posterior
Cerebral Artery Aneurysms Treated Between 1954 and 2012

Variables MNumber of Patients

Patienis

——- - @ - Fostenor cerebral artery aneurysms

Table 5. PCA Infarction Aftur Parent Vessel D;.t:lusmn Gander

| Occludeg Anauqls:m Male
| Patient Treatment Suw}lt Shape  Infarction

Famale

Microsurgical trapping \\@%E‘ Fusiform  Infarction Age at diagnosis (years), mean (range] 43 [23-63)
Microsurgical trapping 6 V P2 Saccular Aneurysm size

ficrosurgical [Jrl:lxu;@ﬂ"\ P3 Fusiform Small (<7 mm)

u:-cn:lwn:r &
\G-’ Modiem [(7=14 mm)
4 r:*rucurr_.pr\al\chru:cur al P2 Fusifoern  Infarction

u:-::n:n,su:q

I".."rb(@urglul prociral P Fusifiorm Hunt and Hess Grade
ILESI0n Linruptuned

Large [1%—244 mmj]

Microsurgical proximal P3 Fusifoom  Infarction Grade 1
occlusion

Grade 2
Grade 3

Grade 4
Microsurgical proximal / Fusform
occlusion Grade 5

Microsurgical proximal Pz Fusiform Infarction
occlusion

Microsurgical proxirmal Fusiforrn  Infarction Ireatment

<
%)
acciusion &

N\
Conserval |.L0<°
Endovascular aneuryzm Fusiform

g DIJ:LIJI'IIL@.& forllgmas-up)
and parent vessel occlusion

_ = migy0—1 (good]
Endovascular anaurysm ; Fusifioem Infarction %’G}
and parent vessel occlusion @“HE £=4 (mooeratz|

mAs 5—6 (poor)

mAS, modified Ranking Scals.



Fetal-type pnstermr £erebral artery: the pitfall of parent
artery lH.Lll.l‘sll)ll tﬁr ruptured P, segment and distal
aneurysms

*Jing Xu, MD,’ Llagﬁb)(u MD,' Ziheng Wu, MD,? Xianyi Chen, MD,' Jun Yu, MD,!
and Jianmin Zl1a‘i‘|g, MD, PhD'
\‘\
Departmerlt,\\:;f Neurosurgery, The Second Affiliated Hospital, School of Medicine, Zhejiang University, Harlg.—.r@u Zhejiang
Province; department of Vascular and Endovascular Surgery, The First Affiliated Hospital, School of ME"M,giﬁ Zhejiang

Univers

\$\ ¥, Hangzhou, Zhejiang Province, People's Republic of China

6\)

- 11 patients presented and were treated with distal PCA aneurysms

- 6/11 had adult type PCAs and had PAO without sigaificant
neurological sequelae

- 4/11 had fetal type PCAs and had PAO, all having resulting
hemianopsia and hemiparesis

- 1/11 had a fetal type PCA aneurysm that was selectively coiled,
neurologically intact

Xu et al, 2015



Case 1: Fusiform PCA Aneurysm

A 45 year old female presented with acute he._:u:Lzlctc‘ié‘0 and decreased level of consciousness. CT examination showed
intraventricular hemorrhage (A) and a fusifnrmgﬁ%urvsm of the right PCA (B). (C) DSA images from the vessel sacrifice
procedure redemonstrate the PCA aneurvan\lﬂeﬁj Post treatment D5A shows complete occlusion of the aneurysm with no
residual filling and delayed filling of the d@isf‘al PCA via collaterals (E). Repeat CT examination 2 days post procedure shows
hypoattenuation and loss of grey 1.1.rh||é§§{‘,i ifferentiation in the right PCA territory (F) which was not appreciated on the pre-
procedural study. Y
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One solution is to bypass distal to occluded

segment
Medscapes

www.medscape.com

Sourca: Neurosurg Focus © 2004 American Sasodation of Maurological Surgaons

Combined Endovascular and Microsurgical Management of Giant
and Complex Unruptured Aneurysms

[Neurosurg Focus 17(5), 2004. © 2004 Arnerican Association of
Neurological Surgeons]
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One additional problem with
coiling...
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54vo female presents with WHOL
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Left distal PCA aneurysm
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Post coiling
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3 months later - recurrence
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Perhaps BTO and PAO
or if she fails stent
assisted coiling
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Stent-assisted Coiling
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Factors Favoring Assisted Coiling

Wide necked aneurysms that require support
from balloon assisted or stent assisted

tecnnigues

Small vessel caliber < 1.5mm but large
enough for small open cell stents
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Case 2

» 43/F presented with severe H/A.
» Giant thrombosed aneurysm (+).
» Transferred for management.
* PMH: Unremarkable.

* Smoker.
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f/u angio 3 days later
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f/u@ 1 year
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Case

» 54 year old woman presented with new
onset occipital headaches

* Negative CT and LP
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Obliteraticn of aneurysm without coils
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I._JIB TR
Left vertebral angiogram (A) demonsirates the left PCA aneurysm, which presented with left
thaiamic infarct (not shown).

Left vertebral angiogram (2) demonstrates the left PCA aneurysm, which
presented with left thalamic infarct (not shown). Immediate postoperative view
(B) shows the single PED (2.5 X 20 mm) placed in the left PCA, resulting in
contrast stasis within the sac. Control angiography (C) after 6 months confirms
total occlusion of the aneurysm with the PCA preserved.

l. Saatci at al. AJNR Am J Neuroradiol 2012;33:1436-1446

ABALNIC AR OB L OO LU O DL DG Y

B2012 by American Soclety of Neuroradiclogy
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Han et al 2008
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rendered tecgmique)

Pre-PLED

Post-PLEL)

12 month t'a

Mazarls et aI 2[]1?




TABLE 6. Summary of experiences wit\tﬁ‘ﬁuw diverters for PCA aneurysms

Authors & Year

de Barros etal, 2011
McAuliffe & Wenderolfz£2012
Phillips et al., 201%;0
Wagner &t al. gﬁ\‘! ,
Ding et alro ﬁm
Colby g¥al., 2015

u';jihlnn et al., 2015

@:‘lth et al., 2015

SHo. of
& Cases

Treatment
Device
Pipeline
Pipeline
Pipeline
Silk
Pipeline

Pipeline Flex

Surpass
Pipeline

No. of Procedure-Related
Com p|iCEﬁGr|5
(
(

1
1
1
1

0
1

No. of

Deaths

0
0

Mo. of Angiographic
Obliterations

Qin et al, 2017
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Large PCA aneurysm

36 yo male with progressive hx of headache
and hemiparesis for several months
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Plan

« Combination of single long Pipeline + Penumbra
400 colls into left PCA

L84
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2 year follow up
neurologically intact
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How to prevent complications?

4 strategies:

» Anti-platelet therapy

Beware of perforator-rich territories
» Avoid using multiple PEDs

» Significant coiling in additicn to PED
placement for support and thrombosis

» Recognizing intra-op signs of trouble

~
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Pipeline Embnllzatlonﬁevlce with or without Adjunctive Coil
Embnll;atmn Analysis of Complications from the

IntrePED Reglstry

6/
M.5. Park, ='C. Kilburg, 0&9. Taussky, “F.C. Albugquerque, ““DF. Kallmes, “E.I. Levy, *P. Jabbour, »zikora, F_Eg@':r:ll

FA. Hanel, ““ A Bonafé and “'CG, ‘gﬁ‘ Dougall
,06
Q

- Patients in the International Retrospective Study of Pipeline Embolization Device
registry were divided into those treated with the Pipeline Embolization Device
alone (n 689 patients; n 797 aneurysms; mean aneurysm size, 10.3 7.6 mm)
versus those treated with the Pipeline Embolization Device and concurrent coil
embolization (n 104 patients; n 109 aneurysms; mean asieurysm size, 13.6 7.8
mm).

- The Pipeline Embolization Device with versus withcut coiling required a
significantly longer procedure time (135.8 63.9 versus 96.7 46.2 min; P.0001)
and resulted in higher neurological morbidity {12.5% versus 7.8%; P .13).

Park et al, 2016



Table 2: Aneurysm characteristics
Aneurysm Characteristics PED/Coils PED Alone P Value®

Mo. of aneurysms [V} 197 >
Mo. of patients 104 689 ¥
Aneurysm size ([mm)” . @%ICII
Mean 156 = 78 N3xré @
Median, range 12:1.6-450 8:10-55.0
Aneurysm neck (mm) (\\(\ o1z
Mean 64 = 30 Eu.:"a :.'I
Median, range 6:0.8-16.0 %;9'-? 53.0
Aneurysm shape (Mo, %) 60 1366
Fusiform 13 (.92 ,@Q 103 (12.9%)
Saccular 85 ’f@ ) 604 [75.8%)
Dissecting éﬁ’?.nﬁ?a] E1{6.4%)
Other 9063 (7.3%) 39 (4.9%)
Aneurysm location (Mo., %) @ < 000
Internal carotid arter c‘;‘{\ O[64.2%) 614 ([77.0%)
Middle cerebral artgy _8(7.3%) 35 (4.4%)
Posterior cer eb@mrmw Cofox)>  Q509%D
Basilar arter Q((\ I6THE7%) 28775%)
Other & 15(13.8%)  105(13.2%)
Aneurysm ?%p-run:-d at initial 13 [N.9%) &3 (7.9%) 155

pre@ntation (Mo., %)
Muli@le PEDs used” (No. %) 34 (3.2%) 774 (34.5%) 495

Table 4: Patient outcomes @
PED/Coils (gr? %] PED Alone (n, %)
(P atu:nté\' 104; (Patients = 689;

Major Complications An Eun%rni 109)  Aneurysms =797) P Value®
MNeurologic morbidity \<\®'Il_[1i|£u_°.'u] 48(7.0%] 226
Spontaneous rupture ¢ @(0%) 5(0.7%) - 99
|psilateral intracranial hemorrhage O 3(2.9%) 17 (2.5%) 738
lschemic stroke <27()' 7(6.7%) 19 (4.2%) 07
Parent artery stenosis % (0(0%) 2(0.3%) =99
Cranial neuropathy Qe 0%) 1{0.1%) 245
Neurologic mortality 7(6.7%) 23(3.3%) 099

Neurologic morbidity and mortality 13(12.5%) 54 (7.8%] J28



PED In ruptured aneurysms:
Bufiralo Experience

Journal of
Neurolnterventional Surgery

The Journal of the Society of Neurointerventional Surgery

Lilization of Pipeline embolization device for
treatment of :
US multicenter experience.

Lin N', Brouillard AM?, Keigher KM<, Lopes DK?, Binning MJ®, Liebman KM?, Veznedarogiu E4, Maqanh\ﬁ Mocco J*, Duckworth EA®, Arthur AS®, Ringer AJ”,

Snyder KVE, Lewy EI®, Siddiqui a4,

Conclusion: The PED can be utilized for ruptured aneurysms and is a good
option for blister-type aneurysms. However, dus to periprocedural
complications, it should be reserved for lesions that are difficult to treat by
conventional clipping or coiling.
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Presentation

« [0 year old male who presented previously stent coiled many years
prior presented with growth at the aneurysm neck.

* Neuwrologically intact.






- Able to get microwire and
microcatheter through stent tines
into the residual neck of the

aneurysm




Microstirgical Clip Ligation
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Factors favoring Clipping

If vessels are less than 1.5mm likely hood of patency with
stenting is poor

Very distal aneurysms serving eloguent matter
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Factors favoring Clipping
Severe access tortuosity

- If intracranial access cannot be obtained satisfactorily then
open surgery provides excellent direct access

«  Difficult for distal flow diversion or assisted coiling technicues



U‘_B i T v AT R PR

Factors favoring Clipping
Recurrence after coiling for a rupture

+ Aneuryzm should be ideally treated if they can following a
ruptuire with coil embolization with or without balloon
assistance

+ However, once patient has recovered from the acute phase
AND the aneurysm demonstrates recurrence then definitive
therapy should be considered

- If patient anatomy is not amenable to availaktie stent
technigques then clipping remains an excellent choice



Results of surgical management for posterior cerebral artery
aneurysms: 7-year experleme in the endovascular era

Q

Hasan Kocaeli » Chiraz Chaalala - Iudd&’t. Abruzzo -
Mario Zuccarello

mary &l 13 consecutive palcnls wh I&-l{".‘n."u! Ircatmenl of PCA assurysms. (F femals, M omalk. BV Hunl and Hess SAH scale. ICA mntemal carotid anery. JOH miraccrebral
hemaarhage, PP parent vessel occlusion) (Pring@ with permission of Sayficld Clhmic)

Patemi  Age Ny Ieplams ?Q..-n'-hm affecied Iype of ancary=m {see) Urestmani Complicaions Hypasa Unwioome”
TR N
el

ev
57, | SAHHM I 0 Lefi Pl Saccular {7 mmij Endonascular {coiling) Iniracperafive beeding Mo
Hemllad bse f{ql %l Rsghi P|-P2 Saccular | 1 mimj Endovascualar fooiling) and PLA dssaciion P
|."-.'l.:-.. (5] peourment right recurTent Ssaooul clippinig ol reowreeTcs
SAYHH 1Y) Pl-P2
?b-u L
(bﬁ‘pr-_'-\..'l'l HEm R
N\ Saames Rmgla P2 Sacgular puenally Sungery (Chppumng) Piostope ralive Leripaoral @il
threenbosed (40 man) ok swelling ool I
=AH (HH 1) Bwgha F1-P2 Saccular (6 mm) Sumgery (chpping) . OO W NS

’

Umsupiured Lefi P1-P2 Saccular (3 mmj) Comservative {observation ) Mo CHRE 3
| mrupered Lefi Pl=FX Saccullar (3 mam) L omservalive |obasrvalion P LELN
Sreke Rk Fl-P2 i o En, STl s Comservalive (REpRn) . ] LR
hreenbosi {14 mm )
SAH (HH 1) Rmgha Fl-F2 Saccilar (% mun) Sumgery (chppmg) . b [RTN Y
Headachec Left Pl Saccular (4 mmi) Surgery (chippmeg) ) | pal Mo Gis
SAH (M L R 1P Saccular (6 mamp Surgery (clippingi Mo GRS
Heslaohe Hezhd P2, lelh oA Fumibormn (22 mamp Endosmsoular {colmg) . < Ueoipiml Gl 4
ooclusion P (b line
L Hegha "4 Saccular | Surgery (chppmg) . Mp ey 5ol
dncharge,
kw10
folbow up
Hembac b Rt 12 Fasaloren, pamally I il vacsgiaLas, \é - ] Ll 5
hroembiosed (2.1 man) (P V' ing
Sk R 72 Saccular partally I'lhl.-'. 1efl B priidiioprin o] e 4
&'« ot inge

threenbosed (47 man)

Headaclee Lefl P2 Saccular partslly asgialas Right heamianopus gl GO9S 4
'\
Q

L} by cothingh I+

thicenbosce (22 man)

“Cilaspore Duigoms Scores (GOSE 1 = death, I = porsesiend vegalative stale, ¥ = sovere dhaabalny, 4 = modorate doabaity, 5 = pood meoovery




Table 2 Summary of clinical studies of pabents with ancurysms of the PCA where the parent vessel was occluded during treatment. (Primbed with
permussion of Mayfeld Climc)

alle of Authors, vear |rel. | Mo, of paticnis i u%qluz:ll o Kevasculanzalon Deficit
occlusion jé{&l“__‘ procedure
‘é\
] he =i ] KO '
o Chang et al, 1986 [2] ] '{oQ Yes
Ciceri t al., 2001 [3] 1 Qq,(‘
Yonckawa et al., 1999 2 (\\(\ 2 deaths™
| 265] @40
Seoanc ¢l al., 1997 [21)] "go(\ | death®
X
oh et al,, 2007 [15 Mo deficit despite hippocampus,
Rol I, 2007 [19 6‘)@ Mo d fespite hipp |
Qko thalamus, mudbram mfarcts
Pl-p2 Ponce et al., 2004 k\g‘? I Yes | hemianopsia (resolved)
Chang et al, 'I‘?'."-I'-?].':I i | hemianopsia amd
C\@ hemiparesis hr|1'||p|::1_' 1 X
[erasnka {é‘?ﬁfl . DK I | hemuanopsin and hemiparess Q(c}(‘
[2 i'l\{@ hemaplagn (\\0)
P2 E'\.'\lkq."\\g\.'l. al., 2004 [17] i Yes 2 hemiamopsia Q@
&Y" | hemiparesishemiplagia (\\o
<
(Q’\\Q{?]Jul.u el al., 1969 [6] 1 | death” 04
<
é%Q IZ'I1:|1|.;:: el al,. 1986 |2) I | transsent hq.'r|11:|:||'-d.'}'9:|
\g\ aned Iw|1np.tr-:.nlbibﬁ:|1l|1I:u.lm
, . &
O Ferrante et al., 1996 [7] i Back-blecding I Ih.-m-..mn-;‘-a@?pluurru:.mn-l
Ciceri et al,, 2001 [1] | \7~°
Hallacg et al., 2003 [10] 4 proximals Halloon tes | Iwrl%ﬁ;\pn:t (preoperative)
dustal ogclusion )
Cierber o1 al, 19492 [5] 5 |§Q!\'II1L:LI1|'\IFI\1:E lovr | Ve
" & A\
Yamashita et al., 19492 i Angic collaterals \é\ | hemionopsia resolved after
[25] ?\\& rased blood pressure
Kitazawa i al., 2001 3 >
[ -i.l 6\\(\
o o al 3 % @
YVan Hosn et al., JiH . S
B s
Arat et al,, 20032 [1] f Angao collaterals O' | hemianopsa, | asymplomatc
Q thalamic infarction
©?“
Hamuda et al,, 200§ (RRD L ,\‘b | |IA,,'II1|:I.I:|-.'\-|,'I11:E
Sakata et al, 1993 [16] 2 o
Raoh et al, 2007 [19] 4 | asvmpiomatic medial lemporal

I.l\.'\ll Ll 1] I'.ln.'lll il



r2-P3 Cicen ef al., 2001 [3] , | hemianopsia, 1 hemanopsia
and hemiparesis Themiplezia
YWan Rooy et al., 200 : | death”
[24]
Yomekawa et al, 1999 . | dieath
e N~
[26]
wrat of al., 2002 [1] \ | hemiparesishemiplegia and
hemianesthesia transtend (1 year)
Javakumar et al, 2004 "L\S Balloon sl | death, 2 superior quadmnianope due
[ 14] éoc’ occlusion i occipatal infarct, 1 asymptomac
Qko distal embolism
T r1a3<
Roh e al., 200 |IE\L{K i | asympiomatic thalamus and
\a splenium infarct
Drke e al _CLQ?.'-P [&] Hemianesthesia transicnl
. () -
Ciceri -.'1@'?. 2000 [3]
Gierb *(\\?I al., 1992 []]

N\
et al., 2002 [1]

.ofb(Hun-.l.i et al., 2004 [13] | hemianapsia
S

. < " : .
Sk o Suthors, year [rel.) of patienits Collmteral fow Revasculorizaten Dl
m;;&h\.]hllln festing procedure
/
{s;

Boh ed al., 20007 [1%]
P3i-r4 Ponce e al., 2004 [17] [ 06
P4 Wan Rooij et al., 200 | }blg,ﬁlh"_ | hemianopsia (preoperative)
[24] @

p——

" 1 ; 2,
Tavlor et al., 2003 [22] ) | hemianepsia
LUnknown Ponce e al., 2004 [17]
Higachsha et al., 1959
[12]
Taylor et al., 2003 [22 ] 2 hemianopsia (preoperative)

[eMal 20 {death or permanent defici)




Table 1 Review of patients wi@l’.}heurysms of the posterior cerebral artery

Case y Age (yrs) Clinical H&K Aneurysm Surgery
No. Author (Year) SEX presen mtmq@ grade (side/size/tvpe) [approach/procedure) Uutcome
0\
1 Burton et al. [1968)% 14/M ICH, \00 NA  ri/smalllNA opccipital craniotomy/ MD,
frauma .@Q proximal electrocautery quadrantic
& hemianopia
2 Izshikawa et al S0/ M ICH, \(\Q NA ItlsmalliM A transhematomal MDD,
[ 197 4 ﬂmzi)u:, infection resection hemianopia
3  Pia and Fontana 43/F K?H IVH, 4 lUsmallisaccular  occipital lobectomy NA,
(197 7] \c}nngﬁmhl aneurysm hemianopia
4 Tanaka et al. [1980)PY =II'.|-."|".r1 & SAH. 2 Itsmalllsaccular  transventriclel MDD,
@Q moyamoya disease resecltion hemianopia
5 Ishibashi and I?(@J'F ICH, IVH, 2 lsmallisaccular OIHAJ MD,
Onuma (19880 congenital aneurysm clipping hemianopia
6  Statham et al. g -15.!' incidental, 3 Itigiant/fusiform  subtemporal approach/ MD, &
[ 1990)= @ro@ SAH (ruptured P.) proximal clipping he*:nkxﬁu:u]ud
7 Barker (1992 \6’\ 42/M ICH, IVH, 4 rilsmall/saccular transhematomal ‘*J,(A
) tumor clipping Qq,
B Orita et al. [I‘dej . 63/ M ICH, 4 Itsmallisaccular OIHAJ STMA
o It ICA occlusion coating AQf\
0 Q@\ 73F ICH. IVH, 4 IVsmall/saccular transhematomal 000 [ ]
\@ SLE elipping &
10 IIn@l\ al, (19982 570 SAH. ICH 2 ltlsmalllsaccular OQIHA/ &ob MDD,
<) clipping @Q hemianopia
11 ©?$.mnﬂ krishnamurthy S0VF SAH, ICH 1 lUsmalllfusiform  OIHAJ vg\‘\ NA
S et al. [1909)18 clippi
N Eckard et al. (2000) MA/NA SAH NA rUNANA l::uilcm"'l.f_'.l MDD,
hemianopia
13  Hashimoto et al. 73M ICH, SAH, 2 rt/small/saccular \@IHA' MD,
(2000 rt ICA occlusion \Q hemianopia
14 van Rooij et al. 27IM SAH, 4 NAJsmall/NA oil I"'u.lf'J D

[ 2006 ] endocard itis *'
15 64/F SAH. 2 hq"'l..'hn'l-lw"‘.ﬁ @ 5

congenital aneurysm hemianopia

16 Prosent case 75/F SAH, 2 !t.mﬁﬁllﬁﬂ coular  QIHAJ GR
congenital aneurysm Q)Q clipping

Yamahata et al, 2010
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Viwek B, Deshmakh, 84,00,

LONG-TERM CLINICAL @ND ANGIOGRAPHIC FoLLOwW-uP
OF UNCLIPPABLE W@ﬁppm INTRACRANIAL ANEURYSMS

Lidaya K. Kakarka, M.D.

||r-.|]||1 M, Fabramski, 80D,

Roberl F. Spetzler, 8.0

Deshmukh et al, 2005
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Presentation

» 54 year old female with no past medical history.

» Undenvent workup for gait difficulty and found to have right carctid
dissaction.

Neurologically intact.



L iR T AT L AL S

RIGHT CCA INJECTION
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» Given that aneurysm was likely flow
related and need for protection of flow to

right MCA and diminutive inflow from the
ICA

» Concern for jailing contralateral PCA and
SCA

» Flow diversion difficult with difficult to
navigate neck for coiling
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And then there are these
cases....
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15yo F

» Presented with worsening of H/A and R 3"
nerve palsy over the past few days

» h/o mild R 3" nerve palsy & mild
headache since last September

* Head CT @ CHOB; LP — (no SAH)
* Transferred to MFGH on 03/18/2007

» O/E: only R 3™ nerve palsy; markedly
Improved after 10mg decadron
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4 days later




LBt 4 year old boy after a fall

A, Initial CT scan. Axial CT scan shows hyperattenuated round lesion (arrows) adjacent to the
left ambient cistern with slight compression of the brain stem. B, Initial arteriogram. Left

vertebral arteriogram, anteroposterior view, shows a contrast medium “jet” filling (arrow) of a
large aneurysm arising from the !eft P2 segment.

Fanny Mordn et al. AJNE Am J Neuroradiol 2005;26:58-60

L2005 by Armerican Soclety of Neuroradiclogy

AMINICAN [THMANAL OF HLURCRLDIDLOGY
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L Follow-up CT scan.

,».'gl"ri 1'1‘ _'.1‘

Fanny Mordn et al. AJNRE Am J Neurorzadiol 2005;26:58-60

ABAINICAR |DURBAL OF FUURCLLDICL DG

L2005 by Armerican Soclety of Neuroradiclogy



A, -up-axiab&¥scan, obtained 5 years later, demonstrating the shrinkage of the lesion
associated with some calcifications.
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Fanny Mordn et al. AJNE Am J Neuroradiol 2005;26:58-60

ABAINICAR |DURBAL OF FUURCLLDICL DG

L2005 by Armerican Soclety of Neuroradiclogy



LR e el Conclusions

* Developmental Considerations

* The leng tentorial edge proximity sandwiched between the
meaial temporal lobe or midbrain and tentorial edge
exposes the distal PCA to particularly high risk of injury

» Natural Choroidal anastamoses with AChrA and
» Pial collaterals with ACA, MCA and SCA

» Makes the likelihood of passing a Ballson test occlusion
much higher than in other similar distal locations



LR e el Conclusions

« Classification

» Saccular / Berry Aneurysms — a minority of cases
* Flow Reiated
» Natusally Occurring
> Amenable to primary coiling or if wide necked to
balloon or stent assisted coiling
» Primary Clip ligation
» Giant Aneurysms

» Parent artery occlusion after passing a
balloon test occlusion

» Flow Diversion with or without coiling if
vessel large enough (I prefer adjunctive
coiling for large and giant aneurysms)

» If BTO fails PAO with bypass or Flow
Diversion



LR e el Conclusions

» Classification continued
* Dissecting
» Acute ruptured or unruptured

» Chronic (Fusiform, Serpentine)

» Parent artery occlusion after passing a balloon test
occlusion

» For ruptured prefer to avoid dual antiplatelets

* Flow Diversion with either a FD or with single or
multiple stents with or without coiling & vessel large
enough (I prefer adjunctive coiling for large and giant
aneurysms)

» If BTO fails PAO with bypass or Flow Diversion as
above

 Atherosclerotic Fusiforin
« As above
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hank you!
Questions?
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