


NATURAL HISTORY OF AVM

* Risk benefit
analysis \
pertaining to
treatment needs
to be done. ‘

Treatment




Natural




Natural history
Spontaneous obliteration = Rare

L Single feeder
(30%)
F d Cto s <3cm size (50%)

Single vein (84%)



AVM symptoms and progression
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Presentation

»Hemorrhage: Annual rate
»First bleed: 2 to 4%/ ye

» Recurrent bleed:

6% Graf (JNS 1983;458: 331) tO
1984; 15: 658 )

o
Constant: 4%/ yr \'1' __ Ondra (INS 1966; 25: 467 )
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Factors for risk of rupture

RISK HIGHEST IN

J NEUROSURG.2007 NOV;107:965-72 THE FIRST YEAR AFTER
PREVIOUS RUPTURE

Deep
Venous
drainage

Deep +
infratent



Other Factors

Venous stenosis
Single vein

). High feeding art pressure

-

\:. i

4 Arterial stenosis
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Higher rebleed rate in hemorrhagic & seizure group

Survival rate=84%; mortality = 1.4%/ year

J Clin Neuroscience 1998 Mar ,5 suppl:26-9



Risk of developing
hemorrhage?

[1- (risk of no hemorrhage)]”




SmMS
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F!owl related Unrelated
accular
Along Arteries b AKA Dysplastic
Males Remote to AVM
40% bleed tra |da| Females
Wlthlh AVM nidus

72 %bleed

Incidence=2.7 - 23% of all AVM
With definitive Tt. distal flow art aneurysms are most likely to regress.

Proximal aneurysms rarely change.




AVM in Preghancy

Cerebral Bleed d/t Abneurysm= 0.01-0.05%
\ —~— W,

Controversial whether bleed rate increases

= .
Hemorrhagé rate 5 3:5% to 87%??
< e

Fetal Deé'tﬁ‘fate =26%



AVM in children

Males/Superficial/ Sgéﬁer/Higher Mortality
Better Recovery (72-81%)



Outcome

Long term mbility 23%
Higher mort in Post Fossa

Mortalltp ciated with
initial sympte ﬁcJ\emorrhage

is 6% to 29%
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Preoperative&Postoperative

Duagnoms« Evaluation
+ ¢, 1 “of status

-

Decision making -




Treatment options

1 Surgery’

2. GammarKnife

3. Embelisation
. \A (’) !; J‘_‘f/

ey 71.\\

—



Observation

=
- Thalamic and basal ganglia > 6 cm
- Intrinsic brainstem AVM > 2.5 cm







Microsurgery

*Most effective Treatment
°Not all AVM a*enable
s N
Size Deep
Diffuse Deep

.| perforators



Surgical decision making

? H Indications
) )

.




Microsurgical Technique
Timing

*Elective surgery*E
*Emergency=
*Spontaneous re:

do occur. f o}
(deep/eloquent) ™ -




Microsurgical Technique
Preoperative Measures

| 4/6 vessel.
I DNYA

—~—
+/- LP, - MRI+/-
Mannitol / \ Functional

N BP

Steroids

Bl




Microsurgical Technique
Craniotomy

ust aid retraction
ds retraction and

*Positioning- gra

* Wide craniotom
helps in iden feeders.

*Dura is open ;ds the major
draining slnus ﬁ N
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Microsurgical Technique
Dissection Steps

|dentify the AVM

Eliminate sup. Feeding arteries

Circumferential nidus

Control of deep
art + Vein



Microsurgical Technique
Identification of AVM

%

*Follow the red
arterialized vei

v




Microsurgical Technique
Eliminating feeders

*Sulci around AVM h opened
and feeders identified and tracéd to AVM

* If required a tenmmp can be placed,
vein collapses but al‘tery‘mntlnues to pulsate.

=



Microsurgical Technique
Circumferential dissection

o%us

*Be closetoAVM. s

*Gliotic plane mam./ -

*Hemoclip should be applled on feeders
larger than 1.5mm.




Microsurgical Technique
Dissection of apex

and de%eeders

* Deep feeders need to be coagulated
leed from these vessels
*Microclips can be,psed
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Microsurgical Technique
Venous drainage transection

*At least one major d@u veln should be

preserved till end of dissection
* At the end of disse this vein becomes
bluish proving that er?have been
eliminated. Rl B
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Microsurgical Technique
HEANPHEHR
e Complete hem

isat all times & after
each slngle\ stew

~— W

Il by gentle rubbing

lndicate residual AVM
4 ,, 3

Q

* After achieving henhpstasls BP must not
rise for next 24 hrs.

* Bleeding from
from cottonoid




Complications

Intraop rupture

~N

Breakthrough

Bleed Retraction injury

Resection of
eloquent cortex

>

De novo seizures

-3 wi_& -

Improper
hemostasis =




Microsurgical outcome

Grade ll Grade Il Grade lv Grade V

™ Good Outcome



Review of Literature

* Meta- analysis of all series of more
than 50 patients pu nce 1990
(25 series, 2452 patie Castel and Kantor 2000}
* Global mortality 0- 15% (Mean 3.3%)
*Post op morbid 7% (Mean =8.6%)
*Small Superficial AVM Tiave low morbidity

(1.5 -9.7%) Pik and Margdn 2000, Schaller 1998.
*Deep seated = high mogbidity 17% -25%.

[ Lawson 1995, De Oliveira 1997, Sasaki 1998)




AlIMS series
»1/1/2000 to 31/7/2008
» 868 patients evaluated for suspected AVM
»790 had intracranial

»>111 were sdrgically managed 1/

> Presentations
%‘cbe/m%

»Loss of,aponsqousﬁess 12%
>Se|zure 32%
>GCS <8:12%




Location Frontal
Temporal 4%

Parietal 9%
Cerebellar 13%
___
Spetzler Martin Grade
n
Il a 70
I b 19%
ﬂ
S — A— \
Size of AVM <3cm Go"
3-6¢cm
e e 0em
Location of bleed- Lobar

Intraventricular bleed

Associated findings on IADSA Aneurysm

i B CAVEEROMA



Embolization

First describedli Lussenhope and
& S n 19§9
In some used as a sole Tt. Modality

| —
-
\*" -



Clinico-morphologic Analysis

Young age +Elderly

Hemorrhage

Neurologic deficits

+ SEIZURE/ Headache
0] g

Pt

Females

_— ? Pregnancy




Clinico-morphologic Analysis

Cerebral wography
YAneurysm
Venou: mbosis
Venous hypertension
Outflow compromise




Clinico-morphologic Analysis

Cerebral wography

“Unlike surglc;l'conﬂdéfatlon
Location/size venous drainage
are a mino n/ cern for a
endovascular §urgeon"




Associated aneurysm

SAH ﬁreseb ICH/)pJesent
Tt aneurysm fi Tt AVM first

Proximal aneu;ysnp/s rarely bleed.
In follow up.uf aneurysm
has no regression then treat actively.



Aims of embolization

PN

Palliative

Curative

Partial




Curative Embolization
Do not use resorba%aterlal or particles

FU angio at 6/12/24 miths -

Complete cure = 10&0 40%

’ﬂl:

Favored in - limited arterial feeders +
sulcal & deep extrinsic AVM.




Targeted / Palliative
Embo ization

Aim is to.reestablish the equilibrium.

Partial /targeted e may be sufficient.

Target= Weakness®of angio-architecture.
Reduction in venols HT is the goal.

7'\




Preoperative Embolization

*Eliminate deep hzl feeder.
Occlude high ﬂoﬂntranldﬁl fistula.
Size reductio

*Obliteration ¢ o%

*N butyl cyanoacryla
*Surgery — Ideally a'&er 1 to 3 weeks.




Pre radio surgery

*Size reduction ¥
*Targeted %?\bol n for,/anglo abn.
like aneurysms, venous outflow

restriction ’\ﬁ’ -
*NBCA is the n’iét“; ; a(dﬂ:hoice.

i

*Repeat Angio before RT .




Principles of Embolization

*Pre procedt{re ste@ and 3J1tl epileptics
*Generally under GA

*Super selective er placement mow sucec
*Embolic agent d“lﬁﬂl‘ (Lipoidol + Tantalum)
*Staging of the proceglure

*Post operative BP control.




Onyx

*Nonadhesive
*'Di methyl iulfo thylg)\e

vinyl alcohol polymer and tantalum.
*Intranidal cath Iacement is needed

*Easily injected, *p;;ologg‘ed injection times

are common. <> ol 5



Complications

BREAKTHROUGH |d INCOMPLETE
BLEED 5 EMBO

GLUING OF

CATHETER ICH




Embolization Outcome

-Completq\pblltﬁn =10~40%
*Staging may be needed.

*Gobin et al (1996§111% obliteration rate
*Bernstein et al (1990) 17%
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AlIMS series

TCD evaluation of velocity changes
In basal cerebral a | AVMs following
embolization-and surgery

Neurology India 2000, 48:112-115
}agl Ak Mahapatra, N.K. Mishra

“Decrease In bléod ﬁow velocity has
been observed after en’lbolizatlon and surgery”



Radiosurgery

*Cushing first to adliocate RT

°Cu rrentlyk\él( (comt 60), -

* Itis rationale to Waif for GK till clot
resolution or evacuation as nidus might
be hidden in the clot.




Radio-surgery
Radlatloﬂpse causes

-/

Endothellal dama e

Progresswp sc[efosns
Thrombqsls of nidus channels



Volume

o

Radiation Target

dosage

(complete)

Obliteration
factors

Angio-
architecture

Location




Drawbacks of Radiosurgery

A

Radiation necrosis

Individual radiosenstivity

Latency



Radiosurgery Outcome

90%
80%
70%
60%
50%
40%
30%
P
10%

0%

<15 mm 15-25 mm >25mm

¥ Obliteration



Radiosurgery Outcome

6.00%
5.00%
4.00%
3.00%
2.00%

1.00%

0.00%

Mortality Rebleeding/yr Neurologic deficit

M Percentage
S

Nataf et al (2001) results of series of 705 AVM treated by radiosurgery
Neurochirurgie 47:268-282



Radiosurgery Outcome

*Marginal dose is most signlﬂcant factor
* Obliteration Pro
35.69 X In(

100%
80%
60%
40%
pA

0%

dos)e -39.66)

79%

6 12 20 28

Marginal dose in Gy

M Obliteration rate



AlIMS Data

Does hemorrhagic presentation in cerebral arteriovenous
malformations affect obliteration rate after gamma
knife radiosurgery?™
Manish Kumar Kasliwal, Shashank Sharad Kale*, Aditya Gupta.

Narayanam Anantha Sai Kiran, Manish Singh Sharma,
Deepak Agrawal, Bhawani Shanker Sharma, Ashok K. Mahapatra

Depaniment of Newrosurgery and Gamma Knife, Neurosciences Centre, All India institwle of Medical Sciences, New Delhiindia
Recelved 26 November 2007 recelved in revised form 1 May 2008 accepted 13 May 2008

Series of 106 patleni:é showihg no difference in
obliteration rate and chanees of hemorrhage

Clinical Nearology and Neurosargery 110 (2008) S04-809




Outcome after hemon'hage foi.lowing Gamma Knife surgery
for cerebral arteriovenous malformations

Series of 494 patients
J Neurosurg 110:1003-1009, 2009

Rl Toe mortlty e ras (% anc tee was 2 % gk of ustanung asevere defet fllowme tedleng
fter OR3. None of (0 panents sstamed reblecong afer complteoolteranon. Patets wth Speczlerarin ra
L o e had ereased eances of Demommhage aer G (9 < 0.002),The prsence ofdeep venous cramage, an
BUIVSY, VNS Ryperencion, O pvenICALa Jocaon om nEerangy was COLLON I padents ith emuomhage
ifter O3,

s



Gamma Knile radiosurgery lor arteriovenous mallormations
of basal ganglia, thalamus and brainstem—a retrospective
study comparing the results with that for AVMs

at other ntracranial locations

Naravanam Anantha Sal Kiran - Shashank Sharad Kak - Manksh Kumar Kasliwal -

Sandeep Valkshyva - Adityva Gupta - Manish Singh S harma -
Bhawand Shankar Shama - Ashek K umar Mahapatra

At Nounahis

.’l-.'] .'4. "4 "A :\ JJ"‘J.‘ {HJ

Dents with central AV Ms peesemied At 2 youmaer ane (maan
a@e 27 yems va. 1Y yems), Wi a4 vy MEh propos xon

(21% vs. 63%) oresenting with hamarhase . Sigmi ficant ly
higher inodence of mdaton edama (15% v 5%) and

e obineranon raes (/4% va Y3% ) wer seen m patent s

e ‘..:. Ct.‘.:l \‘l \.-\



Gamma Knife surgery for intracranial arteriovenous
malformations in children: a retrospective study in 103
patients

J Neurosurg (6 Suppl Pediatrics) 107:479-484, 2007

Results. Compiete oblaeration of (he AVM was documentod m 34 (87%) of the 39 patients wih complele angx
graphic {oflow-up. The 3 and 4-year actuarial rates of madus oblleralion were 66 and 86% respectively. Thros patients

(19%) exp mienced bleeding during (e latency peniod, and symplomatic radiation-imduced edema was noted in four
[UULM‘ }8% ). A significanty higher incidence of rdiatiom edima was noled in paticnts with AVM volumes areaer

an 3 mé and i [uuuwalr [utlnr‘uun (iradk IV and V AVMs




Microsurgery Vs Radiosurgery

Surger GK

J J

% Neurosurgery. 2007 Jul;61(1):39-49

—
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Comparison of Microsurgery
and Radio-surgery




‘If the goalbie guickest
cure, there is a ‘prlcé to pay”




Team Approach

: seon
Neurosurgeon
Neuroradiologist

o ‘ c ) . . i Y

Neurologist



General recommendation

SM grade

1&2

4 &5

4 &5

Deep perf
Vessel

Absent
Present

Present

Absent

Present

Size

<3 cm

>3 cm

15t choice

Sx

Sx

GK

Palliation

Emb+ Sx

Palliation

2 "d choice

GK
(€1
Palliation

GK+Embo
+/- Sx

Palliation

Gk +/- Sx/embo.







