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MRI plaque analysis

* the new risk model to discriminate high versus low risk cases for cerebrovascular
complications from carotid artery disease

* asymptomatic and symptomatic moderate to severe extracranial carotid artery
stenosis

* MRI of carotid tree from aortic arch up to the circle of Willis (ACC, ACI, ACE)

* baseline and FU after 12 and 36 months
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G O a I Of M R I TABLE 1. Conventional and Modified AHA Classification of

Atherosclerotic Plague

Conventional AHA Classification Modified AHA Classification for MRI

Type I: initial lesion with foam cells  Type IHI: near-normal wall thickness,
no calcification

. Type |I: fatty streak with multiple
* stenosis degree foam cal et
. . . . . . . Type lll: preatheroma with Type li: diffuse intimal thickening or
L | nt| m a | th |C ke n | ng’ I | p | d O r‘ n ecrot|c CO re’ extracellular lipid pools small eccentric plague with no
calcification
hemorrhage, flbrOUS Ca p, CaICIflcatlon, flbrOSIS Type IV: atheroma with a confluent  Type IV-V: plague with a lipid or
extracellular lipid core necrotic core surrounded by fibrous
Type V: fibroatheroma tissue with possible calcification
Type VI: complex plaque with Type VI: complex plague with
. . possible surface defect, hemorrhage, possible surface defect, hemorrhage,
* FU - carotid plague progression
Type VIl calcified plague Type VIi: calcified plague
Type VIII: fibrotic plaque without lipid Type VII: fibrotic plague without lipid
core core and with possible small
L] L] L] | .f. ti
* plaques morphology classified according to
th e Am e nca N H ea rt ASSOC|at|O N Cr|te r|a Cai et al. Classification of Human Carotid Atherosclerotic Lesions

With In Vivo Multicontrast Magnetic Resonance Imaging.
Circulation 2002; 106:1368-73
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MRI protocol

* TIW, T2W, PD, TOF, Phase-contrast images
* T1IW BB with FS before and after applying the contrast media
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MRI criteria for annotation of plague components

Classification of Human Carotid Atherosclerotic Lesions
With In Vivo Multicontrast Magnetic Resonance Imaging

Jian-Ming Cai, MD, PhD; Thomas 5. Hatsukami, MD; Manna 5. Ferguson, BS; Randy Small, BS;
Mayak L. Polissar, PhD; Chun Yuan, PhD
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In Vivo MRI

Yamnykh, N. Takaya, D. Xu, N.L.

Polissar, T8, Hatsukami, C. Yuan

Magnetic Resonance in Medicine 55650668 [ 2006

Automated In Vivo Segmentation of Carotid Plaque MRI
with Morphology-Enhanced Probability Maps

Fei Liu,"* Dongxiang Xu,'

Norihide Takaya,' Thomas 5. Hatsukami,*

MAl is a pr qua for characterizing
meﬂmhmu with an end-goal of

g plaques bility. Bacauss of limitations arising
mmmmwmlmcmu -t0-nokse
ratio, patient motion, and the eflects of Blecd flow, aulomali-
cally identifying plaque composition remains a challenging task
in wive, In this article, a sepmentation method using maximam a
pasterion pr ¥ B 1 theory is pr that divides
axial, mﬁmmﬁhﬂwlmmﬁm
core, calcification, loose matrix, and fibrous tissue. Koy advan-
ingas of the methad are that it ulilizes morphologic iMormation,
such as local wall thickness, and coupled active contours 1o
it the impact from nodse and artitects associated with in vive
imaging. In experiments involdng 142 sels of multi-contrast
s from 26 subjects und ing carotid endarterectomy,
segmanted areas of each of these tissues per slice agreed with

Marina S. Fr'rguqun ! Haarhcng Chu,"' Tobias Saam,"
Chun Yuan,'

and William S. Kerwin'

review, automated segmentation would reduce the consid-
erabile amount of training requined o
and '||:.|~1'n:urr\|:x|:4:.nc|i|:|j; imber- Vi iy, .r\.-:||:|ili|:|n.:||_1.'.
a viahle, o P e would permit
various combinations of contrast weightings and image
characteristics to be objectively analyzed for accuracy in
plague characlerization. Such studies have been con-
ducted using automated segmentation of ex vivo endarter-
ectomy specimens [6.7), but these results are difficult 1o
translate to in vive imaging, given the different constrainis
regarding acquisition time. resolution, contrast-to-noise
rato, and effects of blood low. Recent efforts to demon-
strate in vive segmentation of some plague components
(8.9) are promising, hat they have not yirt bsien histologi-
cally validated.

read these images

automated m..-glm:ul.
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Automated Versus Manual In Vivo Segmentation
of Carotid Plaque MRI

' Tha ofoal cural of T lagan ARsmackemus Sooety and
‘ ol Mgy PR ety D AU (el @ VO Dl driad
Original Article

Association of Age and Size of Carotid Artery Intraplaque
Hemorrhage and Minor Fibrous Cap Disruption: A High Resolution
Magnetic Resonance Imaging Study

[Glolle)

J Atamscier Thomb 2018 25 F222- 1230 hpcicod o 10 A58 Mt 40679

Yuanyuan Cui’, Huiyu Qiao®, Lu Ma®, Mingming Ly, Jiafei Yang®, Guoen Yao*, Jianming Cai** and
Xihai Zhao”

Jianming Cai and Xihai Zhao ase point senior awthoss.

Diepasement of Radiology, FLA General Hospieal. Beijing. Ching

Ceneer fos Biomsodical lenaging Rewsarch, Dicpartmess of Biamedical Engineering, Trnghua Universty School of Modicing, Beijisg,
China

"Depasement of Radiology, Fest Alfliated Hasgitsl of PLA Geseral Hengitsl, Beijeng, Ching

‘Depasement of Neamdogy, Fing Affiliased Hospisal of PLA General Hospisal, Bejing, China

Aim: To imvestigate the association betwoen the volumes of differont aging intraplaque bemarrhage (IPH) and
minor fibrows cap disuption (MFCD) in carotid aneries,

Methods: Patients with cerebrovasculsr symproms amd caretid stheroscherotic plaques determined by ulra-
sound were recruited and underwent multi-concras m.ts,ruli-: resonance (MR vessel wall & 'n'; For carotid
wreries. Carotid plagues with IPH on MR imaging were included in the snalysis. The age {fresh or recent) and
the volumee of IPH for each plugue were evaluared.

Résults: In sotal, 41 carorid Pl.ltr.l:l in 37 p.li:ml [meeam age 70.2% 10,0 years ald; 32 males] were Elip'bh Foe
seatistical analysis, The absolure volume of fresh IPH in plaques with MPCI was significantly larger than chas
in plagues withowt MPCD (10983 £ 7549 mm" ve. 30,54 £ 20,62 mm', P= 00002). I.a‘.iuin: ms,rcmm sherwed
that the absolute valanse of Fresh IPH was significantly associated with MFCD before (odds ratio [OR], 1.73%
5% conhdence imterval [C1], 1127 -2670; P=0.012) and aficr adiulling. far mﬁwrdins Eacton (OR, 1,815
5% Cl, 1L.076=3.000; P=0,026), There was no significant ssodstion between meent [PH valume and MFCID
(P=0.0%).

Condusion: The volume of fresh IPH is independendy associated with MFCD in carotid plagues, suggesting
thar integrity of fibrous cap may chamge with different age and size of IFH.




MRI criteria for manual annotation of plague components

TOF T1W T2W PDW Morphological Most added- Image where annotation
cues valued image should be performed
Lipid core (LC) 0 0/+ -/0 0/+ Diffuse or T1W, T2W, TOF T2W
eccentric
thickening of
blood vessel wall,
the crescent-
shaped
Fibrous cap (FC) - 0 0 0 Juxtaluminal lesion | T1W (adjacent TOF
IPH or LC will
accentuate FC)
Recent + + + + Irregular, like LC, T1W, T2W, TOF T1W
hemorrhage etc.
(late subacute
IPH)
Calcification - - - - Irregular, dot-like All sequences T1W
or tubular
formations
Fibrosis 0/+ 0/+ 0/+ - All sequences T1W

* 0 isointense, + hyperintense, - hypointense
** Signal intensities relative to the adjacent sternocleidomastoid muscle
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Case 1
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High T1, low T2 - LC
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Case 2
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Thank you



