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HINH ANH HOC DANH GIA SAU CAN THIEP

NOI MACH TUI PHINH DPONG MACH NAO

BS.CKI Tén Long Hoang Than
Bs.CKIl Cao Thién Twong
Bénh vién Cho Ray
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Téng quan vé can thiép ndi mach (CTNM) diéu tri tui
phinh déng mach nao (TPDMN)

Cac ki thuat danh gia sau can thiép TPBMN

Céc dau hiéu mong doi va khéng mong doi can
lwu y khi danh gia TPBMN sau can thiép

o009
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Tong quan

Tui phinh dong mach nao

# 3% dan so
> 2-10% bién chirng v&
> Di chirng than kinh # 30%
» T vong 35-45%

A.CoA.

&77 s
PCo. A:ﬁ
/\ﬁ PCA.
kY
s,c.A.—/ N

PICA.

~———AICA.

VA.

Chi dinh diéu tri
v" Phinh chwa v&: dan s nguy
co cao: PHASES score,
UIATS score
v" Phinh v&: diéu tri tac phinh
trong vong 24h dau (1A)

Timing

Treatment within 24 hrs
from onset of aSAH is

prefemrable
{Class 1)

QT Treatment Goals

v ¥
Complete obliteration is Itis reasonable to re-treat
preferred to reduce risk of re- partial obliteration aSAH to
bleeding
(Class 1) 2a)

Diéu tri

% Phau thuat
* Can thiép ndi mach dudi DSA
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Tong quan ‘(@)"

*»+Khoa CDHA — BVCR: Can thiép ndi mach diéu tri tui
phinh dong mach nao tw 2010.

Hién nay can thiép trung binh ~
500 ca / nam.
Po tudi BN: 12-91 tudi
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Tong quan
Cac phwong phap CTNM diéu tri TPDMN:

Coils don thuan, stent/bong tr’ coils (SAC/BAC), stent thay doi dong chay (FD), WEB (Woven
EndoBridge) -> co ché l1ap mach, giam dong chay vao phinh.

1- Coils: Platinum

2- Stent: Hop kim Cobalt —
Chromium - platinum hoac
nitinol

3- WEB: Nitinol

\ \

FLOW DIVERTER

STENT COIL + STENT

Coils can quang hon va
tao xao anh kim loai nhiéu
hon Stent/\NEB

An toan vo&i chup MRI
<=3T ngay sau can thiép
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Platinum, cobalt-base: khéng tw
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An toan vo&i chup MRI <

Xao anh/CT
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v V& lai tai phinh sau CTNM/PT: <
0.1%.

v CTNM lai, chwa c6 bién cb xuat
huyét: 8.3% (ISAT) — 16.4%
(BRAT)

=i [& tui phinh tai phat / khdng 6n
dinh trong qua trinh theo doi cao

= Theo ddi dinh ki sau CTNM/PT
TPDMN I3 can thiét.

Predictors of rehemorrhage after treatment of
ruptured intracranial aneurysms: the Cerebral
Aneurysm Rerupture After Treatment (CARAT) study

S Claiborne Johnston T, Christopher F Dowd, Randall T Higashida, Michael T Lawton,
Gary R Duckwiler, Daryl R Gress; CARAT Investigators

International Subarachnoid Aneurysm Trial (ISAT) of
neurosurgical clipping versus endovascular coiling in 2143
patients with ruptured intracranial aneurysms: a randomised
trial

Dr Andrew Molyneux &

The Barrow Ruptured Aneurysm Trial: 6-year results

Robert F Spetzler ', Cameron G McDougall ', Joseph M Zabramski ', Felipe C Albuquerque 1,
Nancy K Hills 2 2, Jonathan J Russin ', Shahram Partovi #, Peter Nakaji ', Robert C Wallace *
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“* NCT: nhay phat hién XHDN, vi tri vat liéu
CTNM.

« CTA: Se: 53% / phinh 2mm upto 95% /
phinh 7mm: Se giam dang ké do xao anh
Kim loai dé phat hién phinh con lai.

< DECTA: VMI - 80-90keV tdi wu?

keV ~ artifact <> contrast

Value of dual-energy CT angiography in patients with
treated intracranial aneurysms

lulia Mocanu T, Morgane Van Wettere 1 Julie Absil 1, Michaél Bruneau 2, Boris Lubicz 3,
Niloufar Sadeghi 4
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Cac ki thuat danh gia sau CTNM diéu tri TPDMN NP

< MRI: han ché anh gia do vat liéu sau CTNM (nonferromagnetic). Nhiéu ki thuat danh gia
tot thanh mach, I1ong mach va dong chay:

- TOF 3D MRA: khéng can str dung twong phan. B6 phan giai khong gian Tmm/1.5T [én
dén 0.6mm/3T. Anh gia do téc dé dong chay, hinh thai mach mau...

- MRA c6 twong phan déng hoc voi do phan giai th&i gian cao (TR CE MRA):, khdng bi
anh gia cua TOF 3D, wu thé danh gia tui phinh sau CTNM.

- MRI thanh mach (VWM)

)
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Cac ki thuat danh gia sau CTNM diéu tri TPDMN 4 o)
R CE MRAvs TOF 3D MRA

v TR CE MRA: cho hinh anh déng mach — phinh mach da pha, giup:
1/ TOi wu hda sw bat thudc cua ddng mach 2/ Sy bat thudc kéo dai
trong phinh mach 3/ Dong chay cham trong déng mach mang
phinh

v TR CE MRA t6i wu hon TOF 3D MRA trong danh gia tac tui phinh
va thay dwoc s tai tao trong ddng mach mang.
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Cac ki thuat danh gia sau CTNM diéu tri TPDMN Y. DA

TR CE MRA vs TOF 3D MRA: danh gia phinh con lai?
A comparison between magnetic resonance MRA versus DSA for the follow-up imaging of
angiography at 3 teslas (time-of-flight and contrast- jntracranial aneurysms treated using endovascular

enhanced) and flat-panel digital subtraction hni _ Ivsi
angiography in the assessment of embolized brain techniques: a meta-analysis

aneurysms Syed Uzair Ahmed,” ' J Mocco,” Xiangnan Zhang, Michael Kelly,* Amish Doshi,
Kambiz Nael,? Reade De Leacy™*

Guilherme S Nakiri" ~—, Antonio C Santos', Thiago G Abud', Davi C Aragon", Benedicto O Colli", Daniel G
Abud'
So voi DSA trong phat hién tdi phinh con lai: Ultra-High-Resolution Time-of-Flight MR-Angiography for the
. - 04 . - 0 . . . .
TOF 3D MRA: Se 86-94%; Sp: 92-96% Noninvasive Assessment of Intracranial Aneurysms, Alternative to
. _OR0/" . _ORO . .
TR CE MRA:  Se 92-96%; Sp: 92-96% Preinterventional DSA?
UHR TOF 3D: d6 phan giai khdng gian
—_ 2 "3 2 A hi AT 3 Tilman Schubert' (*) - Hakim Shakir Husain'#36 . Patrick Thurner' - Jawid Madjidyar’ - Isabelle Barnaure' -
9'6mm’ kha nang danh gla hinh thai tui phmh Marco Piccirelli' - Markus Klarhofer? - Michaela Schmidt? - Peter Speier® - Christoph Forman® - Zsolt Kulcsar
gan twong dwong DSA.
Received: 10 December 2022/ Accepted: 29 May 2023 / Published online: 4 July 2023
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TR CE MRA vs TOF 3D MRA: danh gia phinh con lai?

Ry

/

ﬁ

So voi DSA trong phat hién tdi phinh con lai: Ultra-High-Resolution Time-of-Flight MR-Angiography for the

TOF 3D MRA: Se 86-94%); Sp: 92-96% Noninvasive Assessment of Intracranial Aneurysms, Alternative to
UHR TOF 3D: dé phan giai khéng gian
~0.6mm, kha néng danh gla hinh thai tai phlnh Tilman Schubert' (*) - Hakim Shakir Husain'#36 . Patrick Thurner' - Jawid Madjidyar’ - Isabelle Barnaure' -

Marco Piccirelli' - Markus Klarhofer? - Michaela Schmidt? - Peter Speier® - Christoph Forman® - Zsolt Kulcsar

gan twong dwong DSA (khdng can thudc

tuJO,n g p h é n ) . Received: 10 December 2022/ Accepted: 29 May 2023 / Published online: 4 July 2023
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C4c ki thuat danh gia sau CTNM diéu tri TPDMN ¢ )
MRI thanh mach

» Axial precontrast 3D T1 black blood (T1BB) -> Postcontrast MRA -> Axial 3D
postcontrast T1BB

U’ng dung Condiction Vessel wall T1 Vessel wall T1 + Gd
Méng X0 tha Eccentric H . |
Viém mach Dissection t:ickeni.ng+ C +/Ypeer::ag:?e C
] ) ypersinal
Boc tach

Eccentric

RCVS Aterosclerotic thickening Enhancement ‘

Symmetrical

MO‘yamoya Vasculits thickenlng Enhancement O
Phinh mach

Di dang dong tinh mach ~ ©!fleyming Symmetrical Usually no

Syndrome thickening enhancement

Whithout () Whithout

Normal thickening ; enhancement
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RSHCM

MRI thanh mach

v PO phan giai khdong gian
cao, xo0a tin hiéu dong chay
-> tang twong phan thanh
mach — long mach

» Panh gia mwc do ndi mac
héa thanh mach .

> Danh gia chinh xac hep, tac "
long mach mang, d6 chinh
Xac ~ 96.5% >> TR CE MRA,
TOF 3D

» Danh gia chinh xac mtrc do
huyét khoi tui phinh

Sau 6 thang
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Cac ki thuat danh gia sau CTNM diéu tri TPDMN

/

< Chinh xac nhat dé danh gia tinh trang cla tui
phinh va ddng mach mang sau CTNM. DSA
cling dwoc xem la tiéu chuan vang dé déi chiéu
v@i cac phwong tién CBHA theo dai khac.
= Murc dd bit tAdc phinh mach
= Dong chay trong phinh mach
= Tai hep trong stent
< Nhiéu nguy co’: tia xa, tén thwong than, tén
thwong mach mau. Gia thanh cao, thoi gian,
xam lan.
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> Lwu y: co ché tac tui phinh cla céac loai vat liéu 1a khac nhau

» Muc tiéu theo ddi khac nhau
> Can nam chinh xac phwong phap CTNM da thwe hién tredc khi doc két qua

\ \

FLOW DIVERTER

STENT COIL + STENT
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Theo déi sau CTNM diéu tri TPDMN

\

COIL + STENT

Markers can quang

Co’ ché:

Dung nhiéu cudn kim loai 1ap day long tui phinh,
tao huyét khoi.

Truwdong ‘hc_yp ph‘ln’h cb rong, khéng thé dung coils
don thuan, 09 thé dung gia do kim loai (stent)
ngang qua cO tui phinh ho trg: ngan thoat vi coils,
thuc day tai ndi mac hoa thanh mach

Muc tiéu theo doi:
Mdrc do bit tac tai phinh
Hep tac stent tro' (néu co)

class I class ITla aneurysm growth

class II class I1Ib appearance of bleb

Phan loai Raymond-Roy s(ra dbi
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Theo déi sau CTNM diéu tri TPDMN

TTTTTTTTTT

Dau hiéu mong doi: Tac hoan toan phinh ngay sau can
thiép

Dau hiéu khong mong doi: Troi coils, con dong vao tui
phinh, tui phinh tang kich thwéc, hep — tac stent tro.
Ca minh hoa

RSHCM 2023
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Theo déi sau CTNM diéu tri TPDMN

Pipeline Embolization Device ks

FLOW DIVERTER
STENT

' Co ché:

: Stent kim loai bén ttr nhiéu soi ’ho’n so vOi stent
théng thworng, tao mat do 16 thap voi dé pha kim
loai cao, hwdng dong chay theo Iong mach mang,
tao huyét khdi tdc trong phinh déng thoi tai cau
truc ndi mac mach mang.

Ti I& tac tdi phinh (6 thang, 1 nadm, 3 nam, 5 nam)
dat lan lwot 73.6%, 86.8%, 93.4% va 95.2%

- Muc tiéu theo doi: DAu hiéu mong doi: gidm dan dong chay vao
Mdrc d6 lap tdi phinh, giam kich thuéc tdi phinh  p—) phinh -> tac tdi phinh sau 1-3 nam, khéng hep
N&i mac hoa stent; hep, tac trong stent tac long stent
RSHCM 2023




Theo déi sau CTNM diéu tri TPDMN

€ ‘ Déu hiéu mong doi: Tao huyét khoi
gan toan bé phinh, con it dong chay

i vao phinh, khéng thay hep tac trong

FLOW DIVERTER stent, thay ré trén VW-MRI. TOF 3D,
TR CE MRA gay gia hep do xao anh.

TR CE MRA

BN nam, 71 tudi. Tai phinh RVA, CTNM dat stent FD (FRED) 8/2024) MRI kiém tra 3/2025

-
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Theo d&i sau CTNM diéu tri TPDMN 4T3

“*To the best of our knowledge, there are currently no
established guidelines or scientific data defining the
optimal timing and duration for follow-up imaging after
EVT of aneurysms. Different countries and institutions
employ different approaches for follow-up protocols.
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Ngay sau
can thiép

- Thwdng qui? - Danh gia chinh xac -
- Danh gia cac cac dau hiéu mong O Chwa c6 guidline cu thé thoi

bién chirng sau doilkhéng mong doi diém theo doi, va trong bao lau.
CTNM gay cac trong lan dau tién sau O Cathé hda, phu thudc ket qua
triéu chirng than CTNM sau moi lan theo dbi.

kinh bat thwong: - Ti lé tai phat cao nhat a Nhiéu r]ghién clru co suv twong ’
trdi coils, tac trong na3m dau tién sau dong ve thoi gian theo doi, co thé
stent, emboli, CTNM -> theo ddi sét lén dén 10 nam

dissection,...
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Theo ddi sau CTNM diéu tri TPDMN

First f/u within 3-6 months after the initial treatment (or retreatment)

DSA or MRA

1

stable

MRA f/u at 1,2,4 and 6 years after the initial treatment (or retreatment)

l

Unstable change or high-risk group of recurrence
MRA f/u at every 3-5 years lifelong

#
e

!

Unstable changes
DSA

2

Retreatment
or
f/u every year up to5 years

» Unstable changes: the emergence of a new aneurysmal neck remnant or growth an existing aneurysmal neck remnant

« High-risk group of recurrence: aneurysms with a size >10 mm, Raymond-Roy occlusion classification >2, and initially ruptured aneurysm

DPdéng thuan cla hdi can thiép than kinh Han Quéc 2024
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<+ CTNM la phwong phap an toan, hiéu qua diéu tri TPBDMN
va ngay cang phd bién.

<+ Theo ddi sau CTNM la can thiét, dac biét trong 01 ndm
dau. Hinh &nh hoc Ia phwong tién dwoc chon lwa dau tién
thay thé DSA.

“*MRI v&i cac ki thuat UHR TOF 3D MRA, TR CE MRA va
dac biét la VWMI co gia tri danh gia tui phinh va dong
mach mang.

< Lwa chon phwong tién hinh anh hoc va protocol chup toi
wu cho tirng phwong phap CTNM.
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