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Overall AVMs risk during first year

Overall AVMs cumulative 5-years risk

Overall AVMs annual rupture rate

Deep AVMs annual rupture rate

® unruptured
” ruptured

Deep venous draitiage AVMs annual rupture rate

0, 7,5 15, 22,5 30,

Overall AVMs risk during the Overall AVMs cumulative 5- Overall AVMs annual rupture Dee> AVMs annual rupture Deep venous drainage AVMs

first year years risk rate rate anual rupture rate
Unruptured 2,9 (1) 11,3 (1) 2,2(1) 3,7 2 2,5 @)
Ruptured 7,80 26,5 (1) 4,3 (1) 13,1 (2) 9,3 2)

(1) Natural history of brain arteriovenous malformations: systematic review; Goldberg et al.; Journal of Neurosurgical Sciences; 2018 August
(2) Predictors of hemorrhage in patients with untreated brain arteriovenous malformation; Stapf et al.; Neurology 2035
(2) Risk factors for subsequent hemorrhage in patients with cerebral arteriovenous malformations; Yamada et al.: S Meurosurg; 2007 Nov
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Risk factors for subsequent hemorrhage in patients with cerebral arteriovenous malformations; Yamada et al.; J Neurosurg; 2007 Nov
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O. Cohen Inbar et al. Journal of Clinical Neuroscience 24 (2016)



Table 1

-
Sasaki e, 81
Pogaﬁf etal, |14
sAndrade-Souza et al. |15
Koga et al, |16}
Cheng et al. |10;
Kano et al, |17

521 treated patients 40 — 85,7% 55.66-74.82%

O. Cohen Inbar et al. Journal of Clinical Neuroscience 24 (2016)
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Table 1 &
SRS for AVM of ttgaﬁamus basal ganglia reported in the literature

-
Authors &
)

<
?x\
&

2
Sasaki et 8]
Pog@f? etal, [14
Sndrade-Souza et al. |15}
Koga et al, | 16|
Cheng et al. |10]
Kano et al, |17,

2,1-143 % 4.5 -17% 30-80

months
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*Not specific about BG AVM (general bAVMs)

Feng Xu, et al; Neurosurg Focus 37 (3):E16,
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Radiographic cure (%)

p < 0.00001

* SRS doses ranged from 16-21 Gy
** 3-year follow-up angiogram

Feng Xu, et al; Neurosurg Focus 37 (3):E16, 2014
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Rate of hemorrhage(%)
No significant difference (p = 0.50)

* SRS doses ranged from 16-21 Gy
** Rates of hemorrhage at 3-year Feng Xu, et al; Neurosurg Focus 37 (3):E16, 2014
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Permanent neurological deficits (%)
No significant difference (p = 0.39)

*SRS doses ranged from 16-21 Gy
**3-year follow-up

Feng Xu, et al; Neurosurg Focus 37 (3):E16, 2014
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(ARUBA): a mqamocentre, non-blinded, randomised trial

&
1 P Molvr*, Michoe! K f‘mb:lrs&«?rwshan stapf®, Eden Moguete Clavdia 5 Moy Jessica R Overbey, Rustam A-Shahi Salman, EncVicaut,
WilliamL Youngt, l‘rnn:&}d?d“wdal, Charlotte Cordonnier, Marco A Stefani Andreas Hartmann, Ridiger von Kummer, Alessandra Hm.':ch,0~
Joachim Berkefeld Cgmaum).M Klijn, Kirsty Haork ness, Richard Libman, Xawer Barreaw, Alan | Moskowitz, for the internat ional A RUBA '@Q‘
investigatorst

InteSducti
r\g?odu ion

$rain arteriovenous malformations are diagnosed most

’

often in adults aged about 40 years. Haemorrhage was
the usual means of discovery before non-invasive
imaging, but in the past three decades such imaging has
helped with the detecion of brain arteriovenous
malformations and the proportion being diagnosed
unruptured has almost doubled.™

An earlier retrospective series’ estimated a 4% crude
annual rupture rate for brain arteriovenous
malformations, but this risk was derived from combined
outcomes, including those already having bled. More

\i\é\ :

recent prospective studies* report blceding,‘@:ftcs as low
as 1% per year for those discoverg@ unruptured.
Furthermore, first haemorrhage syn@fomes are often
mild, with bleeding often mainly eSifined to the brain
arteriovenous malformation itgdf or originating from
the venous side of the malfémation.”” Approaches to
eradicate a brain 3rteriov\e§10m; malformation, bled or
not, include various\\{\%eatment techniques (neuro-
surgery, endovascyldt embolisation, and stereotactic
radiotherapy) useg%lone or in combination with varying

degrees of cfreatment-associated morbidity and
mona]ity."’\e
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Globus pallidus
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Artery Vein

Nidus
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Department of Neurosurgery,

Arterial apprOaCh University of lllinois at

Chicago, Chicago, Illinois, USA

* Not specific about BG AVM (general bAVMs)

**January 1980 — November 2013 )
Elsenousi A, et al. J Neurolntervent Surg 2014;0:1-8.
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Complete obliteration rate (%)

(p < 0.001)
OR 1.9

(favoring EVOH)

Elsenousi A, et al. ) Neurolntervent Surg 2014;0:1-8.
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Poor neurological outcomes (%)

No significant
difference

Elsenousi A, et al. J Neurolntervent Surg 2014;0:1-8.
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Sinauer Associates, Inc. 2002
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Our Initial indice

= Ruptured AVM
= Deep located
= Limited nicius
* Deep anrd single

draining vein

Neurosurgery - 2011
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cieeeeeeenn Arterial catheterization is impossible




Venous approach?.......cccccvenneee.
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Rhoton AL Jr : The cerebral veins .Neurosurgery 51[Suppl 1]:159-205,2002.
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Rhoton AL Jr : The cerebral veins .Neurosurgery 51[Suppl 1]:159-205,2002.



Venous anastomosis
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Masaki Komiyama, M.D.: Functional Venous Anatomy of the Brain for Neurosurgeons.
Jpn J Neurosurg(Tokyo0)26:488-495, 2017.
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AMERICAN JOI'SNAL OF NEURORADIOLOGY

CONCLUSIONS: Transvenous embolization can be performed only in highly selecf®d hemorrhagic brain AVMs with high complete

obliteration rates, improved functional outcomes, and acceptable morbidity aé%nortality rates, but it should not be considered as

a first-line treatment. ©

American Journal of Neuroradiology October 2019, 40 (10) 1744-1751; DOI:
https://doi.org/10.3174/ajnr.A6197
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Y. He et al. AUNR Am J Neuroradiol 2019;40:1744-1751 ©2019 by American Society of Neuroradiology

AMERICAN JOURNAL OF NEURORADIOLOGY
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Diencephalic Art.

Y. He et al. AUNR Am J Neuroradiol 2019;40:1744-1751 ©2019 by American Society of Neuroradiology

AMERICAN JOURNAL OF NEURORADIOLOGY
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Y. He et al. AUNR Am J Neuroradiol 2019;40:1744-1751 ©2019 by American Society of Neuroradiology

AMERICAN JOURNAL OF NEURORADIOLOGY



abc-win
Seminar

Y. He et al. AUNR Am J Neuroradiol 2019;40:1744-1751 ©2019 by American Society of Neuroradiology

AMERICAN JOURNAL OF NEURORADIOLOGY



How to avoid such a complication ?
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Uncal vein

Venous foc into
Inferior thalamic vein
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_ Bilateral Thalamic and Midbrain Ischemia
J Neurolntervent Surg 2015;7:95-98 Am J Neuroradiol 31:1283-89
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Reduces the size of the Nidus

Avoids retrograde proximal arterial reflux during the venous session
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Adhesive liquid embolic agent
Glue

Non-Adhesive liquid embolic agent

EVOH - Ethylene vinyl alcohol (Onyx/Squid)
il
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Porcelain vein VS Pressure Cooker






Porcelain Vein

With Coils Without Coils
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lenticulostriate arteries
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Superficial middle cerebral vein

" Fronto-
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Before Treatment After Treatment
14.01.2013 22.07.2013
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six-month follow-up
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Porcelain Vein

With Coils Without Coils



Nucleus accumbens AVM
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Right anterior cerebral vein

Left uﬁcal vein
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Deep MC vein

superior chiasmal vein

Superficial MC vein



Trans arterial Balloon assisted navigation technique




Supper selective trans arterial injection










elective catheterization of draining vein *
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Trans venous injection
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Final control
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POST T2W MRI
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Cortical -

* All complications occurred in cortical AVMs
* p=0,21 (chi square)
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ication

Yes

m>2cm @ 0-2cm

Hemorrhagic No Yes Total N = 56
complication

P= 0 . 04 (chi-squared test)
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Posterior caudate vein

Galen and straight sinus

.C.V

Thalamostriate vein

sup. Striate vein
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Sup. Striate vein
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- Sup. Striate vein

Thalamostriate vein



S
-Mm
._m
O C
8 o
mwm




©
-
-
=
(O]
(9]

#=
2
%)
o
®




abc-win
Seminar




.Mm
._m
(S R
8 o
mwm




abc-win i 7" Y. |

Seminar 4
Posterior caudate ve‘

Gallen vein

Thalamostriate vein

Venous angle
Internal cerebral vein
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Posterior caudate vein casting

A

Thalamostriate vein casting
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Before Treatment After Treatment
26.7.2016 24.10.2016



six-month follow-up
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External superior striate vein

: : Inferior external striate‘
Anterior caudate vein

Venous angle

ICV

Straight sinus

DMCV& SMCV

Inferior internal striate veins

GALEN VEIN Basal vein
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IFORATOR BRANCH OF ANTERIOR CHOROIDAL ARTERY
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SIMPLE TECHNIQUE
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Before Treatment
2.4.2013 '

ADC

After Treatment :
5.4.2013 ({ \‘

DWI ADC
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v Combined EVT and SRS technique reduces the rate of BG AVM total occ

v" SRS efficacy is limited by the high functionality of the treated area

v" Arterial approach is limited by its tortuous access

v' Venous approach offers an access to cure BG AVMs

v" Arterial ischemia is one of venous approach major complications:

v Venous occlusion should be limited ---- Venous ischemia

v' Multi-center randomized study
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