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Выступающий
Заметки для презентации
Hello! I will talk about the experimental study of the mechanical properties of intracranial aneurysm wall tissue. �Let’s start with some medical background. An aneurysm is a protrusion that sometimes develops at the wall of the artery or the vein. There are three types of aneurysm - saccular, fusiform and dissecting.
The most common type of brain aneurysm is saccular.

Usually an aneurysm doesn’t cause any symptoms and it often happens the person carries an undiagnosed aneurysm their whole life. 
The main danger that presents such aneurysm is the possibility of its rupture. It causes severe consequences - death in 40% of cases, and disability in the rest. 


BeeneHune. O npobneme

Chart Title
Puck opmMmpoBaHMsa aHEBPU3MbI PUCK pa3pbiBa aHEBPM3MbI
2-3% 0.5-0.7%

]l =2 =3

Puck pa3spbiBa ~ 1 (0.6%)!1!!
pa3p PUCK pa3BuUTMA NOCTONEPALMOHHDbIX 0C/10XKHeHUM (0.6%) KaKylo aHEeBPU3MY CReaYeT NeuuTb?

ISUIAI, Lancet 2003; 362: 103-10 3/18


Выступающий
Заметки для презентации
According to statistics, every 50th person has a cerebral aneurysm. However only one of 200 aneurysm will rupture. That makes the risk of rupture very low and comparable to the risk of the postoperative complications.
Therefore, it is cruicial for the surgeon to understand if the certain aneurysm is prone to rupture for every particular patient. At the moment there isn’t a distinct set of methods that can point to the upcoming aneurysm rupture. 
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Выступающий
Заметки для презентации
There are two ways to approach this question as there are two sets of factors affecting aneurysm rupture - hydrodynamic characteristics of aneurysm and degenerative changes in the aneurysm wall. This work is using the second approach, here we study the aneurysm from the point of mechanics of its wall.
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Figure 2. Exemplary illustration of relevant hemodynamic parameters. Upper row [flow visualization] from left to right: cycle-
averaged streamlines color-coding the velocity magnitude; mean isosurface velocity highlighting occurring flow structures; vortex
core lines revealing complex flow and the presence of interacting vortices. Lower row [hemodynamic surface forces) from Left to

right: cycle-averaged wall shear stress [AWSS); oscillatery shear index [0S1]; relative residence time [RRT].
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ACKa pa3pbiBa. Moaenb Neyazi et al (2020)
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Figure 3. Presentation of the AUC [0.75) of the final
model. AR1 and Aneurysm_RRT_max were the only
parameters leading to the models’” prediction quality
regarding aneurysm rupture status. They account for
13% of the variance in the aneurysm rupture status.
Aneurysm_RRT_max, aneurysm maximal relative residence
time; AR1, aspect ratio 1; AUC, area under the curve.
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AHaNM3 pucKa paspsbiBa. LLkana PHASES
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AHanNmM3 pucka paspbiBa. Wkana PHASES

PHASES aneurysm risk score Points
(P) Population

Morth American, European (other than Finnish) 0

Japanese 3

Finnish 5
(H) Hypertension

Mo 0

Yes 1
(A) Age

<70years 0

=70vyears 1
(S) Size of aneurysm

<7-0mm 0

7-0-9-9 mm 3

10-0-12-93 mm 6

=20 mm 10
(E) Earlier SAH from another aneurysm

Mo 0

Yes 1

(5) Site of aneurysm

ICA 0
MCA 2
ACA/Pcom/posterior 4

To calcwlate the PHASES risk score for an individual, the number of points
associated with each indicator can be added up to obtain the total risk score. For
example, a G5-year-old North American manwith no hypertension, no previous
SAH, and a medium-sized (8 mm) posterior dirculation aneurysm will have a risk
score of 0+0+0+3+0+4=7 points. According to figure 3, this score corresponds to
a G-year risk of rupture of 2-4%. SAH=subarachnoid haemorrhage. ICA=internal
carotid artery. MCA=middle cerebral artery. ACA=anterior cerebral arteries
(including the anterior cerebral artery, anterior communicating artery, and
pericallosal artery). Pcom=posterior communicating artery. posterior=posterior
circulation (including the vertebral artery, basilar artery, cerebellar arteries, and
posterior cerebral artery).

Table 4: Predictors composing the PHASES aneurysm rupture risk score

PHASES n C-year risk of T
20 risk score aneurysm rupture
] <2 429  04(01-15)
18 3 779 07(02-15) ¢
4 43 0-9(03-20)
16 g 082  13(0-8-24)
_ G 1078 17 (1-1-2-7)
£ 7 1315 2-4(16-33) a
¥ 14 8 1118 32(23-44)
& 9 625 43(29-61)
= 10 388 53 (35-8.0)
g, 12- 1 384 72(50-102)
z =12 736 178 (15:2-207)
]
5 10 T
=
E
]
o 8- T
o 2
£
o 6
& L 2 1
A
2- ; } %
0 I I T T T I T T
<2 3 4 g 6 10 11 =12
PHASES risk score

Figure 3: Predicted 5-year risk of aneurysm rupture according to PHASES score
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Cny4an c ocnoxkHeHuamm (MaumeHt C,M-35)

2017 2020




PaccmoTpeHHblie cnydam — 1 (MaumeHT K1,K-60)
2016-2018 2019-2020 2020-2022

1,9%2,1*2,5 2,3%2,3*%3 10 /18



PaccmoTpeHHblie cnydam — 2 ([MaumeHT K2,K-42)
2016-2018 2020-2022

Wall Shear bk Wall Shear
WSS Contour 1
111111

>

5.émm

4 6mm

3,8%(6,2*4,3)*4,1 3,8%(6,6%4,6)*4,1 11/ 18



PaccmoTpeHHble caydam — 3

2016-2018

. 3.783e+01
3.405e+01
- 3.026e+01
2.648e+01
2.270e+01
- 1.892e+01
1.513e+01
1.135e+01
7.566e+00
I 3.783e+00
0.000e+00
[Pa]

2.6mm

1,7%2,3%2,6

aumeHT K3,K-39)

2020-2022

Lo
. 2.414e+02
2.172e+02
1.931e+02
| 1.690e+02
- 1.448e+02
- 1.207e+02
- 9.654e+01
- 7.241e+01
- 4.827e+01
I 2.414e+01
0.000e+00
[dyne cm”-2]

1,7%2,2*%2,6 12/ 18



[eMoanHaMMUYECKMEe XxapaKTePUCTUKM PACCMOTPEHHbIX MauMeHToB

MakcumarbHasi CKOPOCTb KPOBOTOKA B KOHQoUrypaumm, m/c

MauneHTbI\[0abl 2016-2018 2019-2020 2021-2022
npoueaypsbl
K1 1 1,65 / 1,81 7
K2 1,05 1,10
K3 1,12 0,99

MakcumarnbHble 3HadeHns WSS B kKoHurypaumu, Na

MaunenTtbi\l'oabl 2016-2018 2019-2020 2021-2022
npouenypsl
K1 25,66 gosl A 65,87 _~*
K2 31,22 30,64
K3 37,83 24,14
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Mopdonornyeckme xapakTepmcTtmkm PaccMoTpeHHbIX nauueHTos (H-
BblicoTa, W-wwinpuHa, N-wenka), Mm

2016-2018 2019-2020 2021-2022

MNaunenT Jlokanunsauus H W N H W N H W N
aHeBpPU3MbI

K2 C6 38 |6,2x43]| 4,1 3,8 | 6,6x4,6 4,1
(opTanbmuyeckum

CErMeHT) nesou
BCA

K1 C6 1,9 2,1 2,5 2 2,1 3 2,3 2,3 3
(othTanbMmn4eckui

CErMEHT) npaBou
BCA

© CanStockPhoto.com

K3 C7, 1,7 2,3 2,6 1,7 2,2 2,6
KOMMYHUKaHTHOrO

cermMeHTa neBsou
BCA
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PaccmoTpeHHble cnydyan
2018 2022
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Pacuyet PHASES anga paccMoTpeHHbIX NauneHToB

PHASES aneurysm risk score Points
(P) Population
Morth American, European (other than Finnish) 0
Japanese 3
Finnish 5
(H) Hypertension
Mo 0
Yes
(A) Age
<70years
=70vyears
(S) Size of aneurysm
<7-0mm 0
7-0-9-9 mm 3
10-0-19-9 mm 6
=20 mm 10
(E) Earlier SAH from another aneurysm
Mo 0
Yes
(S) Site of aneurysm
ICA a
MCA 2
ACA/Pcom/posterior 4

To calcwlate the PHASES risk score for an individual, the number of points
associated with each indicator can be added up to obtain the total risk score. For
example, a G5-year-old North American manwith no hypertension, no previous
SAH, and a medium-sized (8 mm) posterior dirculation aneurysm will have a risk
score of 0+0+0+3+0+4=7 points. According to figure 3, this score corresponds to
a G-year risk of rupture of 2-4%. SAH=subarachnoid haemorrhage. ICA=internal
carotid artery. MCA=middle cerebral artery. ACA=anterior cerebral arteries
(including the anterior cerebral artery, anterior communicating artery, and
pericallosal artery). Pcom=posterior communicating artery. posterior=posterior
circulation (including the vertebral artery, basilar artery, cerebellar arteries, and
posterior cerebral artery).

Table 4: Predictors composing the PHASES aneurysm rupture risk score

NMauyueHT \ Puckosasn 2016-2018 2019-2020 2021-2022
OLeHKa 3a rog,

K1 0 0 0
K3 0 0
K3 0 0

CKOHuYaBWMIMCA naumneHT, ,D,aBLLIVIﬁ TONMHOK K Pa3BUTUIO MPOEKTA

“ = WW“
C Rus 35 8,5 No

Yes , MCA
PHASES 0 1 0 3 0 2

Cymma o4yKoB no wkasne PHASES = 6
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BbiBOAbI

PUCKOBbIE KPUTEPUN A1 MANbIX aHEBPM3M B HACTOALLLEE BpeMA
He pa3paboTaHbl AN He 0A06peHbl MeANUMNHCKUM COObLLLIECTBOM, MPU 3TOM
OCHOBHaA AoNA pa3opsBaBlmxca aHespuam — MAJIbIE!

AHaNN3 KONMYECTBEHHbIX XapaKTePUCTUK NOKas3biBaeT, YTO HanbonbLInM PoCT
PAaCCMOTPEHHbIX aHEBPU3M NPOUCXOAUT B HAaNPaBAEHUM YBENMYEHMA 06bema Kynonaa u
NPM 3TOM Hanbosbllee BANAHNE Ha 3TOT POCT OKa3bIBAaET POCT CPEAHUX CKOPOCTEMN,
HeXenm PocT BeNNYNHbI KacaTeNbHbIX HAaNPAXKeHUM. N3 3TOro MoXKHO caenaTb BbiBOA,
YTO TPEXMEPHAA CTPYKTYpPa LepebpasibHbIX COCYA0B ABYX NaLMEHTOB NpeTepnena
N3MEHEeHMs TaKMM 06pa3om, YTO reMmoanHaAMUYECKM NPOBOLMPYET POCT MMEIOLLNXCA
aHEeBPU3M.

Cnacubo 3a BHMMaHue!
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