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Although carotid duplex ultrasonography has some limitations, it is a unique imaging method for the investigation of carotid
abnormalities. Noninvasive and safe, it provides real-time morphologic and functional information. This article describes charac-
terizing plaque morphology, diagnostic criterias for arterial stenosis and in-stent restenosis.
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Figure 1. Drawn representation of carotid tree, with plaque and IMT measurement according to
Mannheim consensus. 1: thickness >1.5 mm; 2: lumen encroaching > 0.5 mm; 3, 4: > 50% of the

surrounding IMT value.1
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Table 1. Consensus panel grayscale and Doppler US criteria for diagnosis of ICA stenosis

Primary Parameters

Additional Parameters

Degree of stenosis, %

ICAPSV (cm/sec) Plaque Estimate (%) ICA/ICCAPSV Ratio ICAEDV (cm/sec)
Normal <125 None <2.0 <40
<50 <125 <50 <2.0 <40
50-69 125-230 250 2.0-4.0 40-100
270 but less than near occlusion >230 =250 >4.0 >100
Near occlusion High, low, or Visible Variable Variable

undetectable

Total occlusion Undetectable

Visible, no detectable

Not applicable Not applicable

lumen

*Plaque estimate (diameter reduction) with grayscale and color Doppler US.

Table 2. Potential Thresholds in Predicting Different Degree
of Percentage Stenosis at Angiography for Diverse Velocity
Criteria

% Stenosis PSV(cm/s) EDV(cm/s) ICA/CCA
<30 <104

30 to 50 105-174

50to 70 175-299

270 2300 2140 23.8
A, EHG, ol T E(echogenecity) 2} ol A 2]

LA o Fecho texture), 4 Y 52 H7IsH}

FE BE 1,520 mmS minimal, 2.1-4.0 mm- moder-
ate, 40 mm |- large®2 H7I8l=H), T B 4%
of we} thetalAl BEEERE, 2 hH(transverse view)
S It} FHGAE w118 8X], EFESRE B,
Aol A=A gIght) A A Zlolet Hol7t 2

mm o1’ £ Foltk ol Qojo} s, AAE TH
% Solob shan, SISl A el ARt A5 A5
7 BAsE

= gk’
=]

9] 7|02 F ol F(anechogenic)= T2+ H{HE, &
ZJ 520l S (isoechogenic) = -5 T(sternocleidomastoid mus-
cle)S, 3710l F(hyperechogenic)= 744 Z5=2] 7}z
% 7|(transverse apophysis)Z ©]-&38 4= o}’

o YA =9} o TUAY O] HUA o Fe wht vl
7HA o E vhe S8 o] AljkEt vk AhE
& HA3A Ao ZE Holi= Ad-$(uniformly echolu-
cent plaques), #2382 117 =0l 5 G o] 50%1|wFO. 2 o
AHo g AL FZE Holi= 7d-$(predominantly echolu-
cent plaques, <50% echogenic areas), A|3&-> A7 =ol =
g o] 50%v oz A Mo uY IS Holi= 7
(predominantly echogenic plaques, <50% echolucent areas),
A48 e FAsHA QAT FE Kol 7-$(uniformly

il

1_‘
2

echogenic plaques), AI5%-> A3]sle FgHo s 53
S990] Hol= 7d-$(Heavily calcified (acoustic shadow))©]
o} o] SATtellAE 18 3 90%7F S/d/de1slen,
WA 43 ST 95% ) F-o A o2 Baisle], of st
RAE7} AE5= HAA A e ert Egir)’

ASIAIH PSV7F 7k o] olar, AgiH-o] el
A= A Aas= s, widlE Fswe] g2 4 i
Aol oJ3f 20-30% 571 4= lo], PSVEEe R YA A%
g Brlete AL ZA7E Atk ol Helsh] flsl WA
51/ PSVH](ICA/CCA PSV ratio) &< o]-&allof 3}
o, A FHAE J7E 93 7] Table 13} 2okt

e S A 2l Ao ig ddshs g
Tgo] drk Alg F&eoly A4 dele I/ &
aate, 5719} o|37] 5o Ap7F F A3 (high-
resistance) Ye] 9IS HHE 4 low, AT FA $
& 9] s St A ar 7w oFshE e

(t
S
>,

o

i

=

i)

£

2 O 1 djol] ZAYEh 1
o 6-11.1%, 11 el 21%744] EAYsh=
T o)F 2oy} AAkE uHGE
A7 ] f-g38l) -7
44, 1749, 6 Aol FRAHCE

A el & A5l gor, ok
2= AW AL ity 1 = 81479 A= 67l 27

o
=)
(NS
2 L
= 0 yo g
(o3
N HIL _{01' _ﬂ,
H —1)}1 Oﬁ.
ot 4
=2
rf
EL
Ir

o7 ~HE At

BN
flo
72
lo
r
-
T

Journal of Neurosonology Volume 7 Suppl. 1, 2015 27



Journal of Neurosonology Vol. 7, Suppl. 1, 2015

S 7H diatRe] A Aol 2Jdk 7] Table 29}
)0 o] 7)ol whEw 95%2] AHE A & A A 3
AE ZPHEE 4= Qlom, 70% o) de] AFZ e thal 99%2]
Eo|9} 98%2] WHEE ZixIvhar Tk
PEEE

2|35 W (vertebral artery) o 75‘ ] E—%J}EE}
Q1 f1A 9 -2 Tl Frtel] B of#Fo]
o}, HEFsH 7|A, A3l Yalou; HA Tyt
o] HFsls™ ©F FIF(subclavian steal syndrome),

T vk 5o HrPt o= Bk Jhssith
e degteltt. 919 AR EF 93

S 7, W75 (internal carotid artery) U= W2 &

= 3\ o}

Rtk A4 253 W (parameter) Sl i3l
z| W&s] g o] 91 A ko), B PSVE 19oﬂxﬂ 98

28

>

124

N
B
ojo

[
0.

I REFERENCES

1. Touboul P, Hennerici M, Meairs S, Adams H, Amarenco P,
Bornstein N, et al. Mannheim carotid intima-media thickness
consensus (2004-2006). An update on behalf of the advisory
board of the 3rd and 4th watching the risk symposium 13th and
15th European stroke conferences, Mannheim, Germany, 2004,
and Brussels, Belgium, 2006. Cerebrovasc Dis 2007;23:75-80.

2. De Bray JM BJ, Dauzat M. Consensus concerning the morphol-
ogy and the risk of carotid plaques. Cerebrovasc Dis 1997;7:289-
296.

3. Geroulakos G, Ramaswami G, Nicolaides A, James K,
Labropoulos N, Belcaro G, et al. Characterization of sympto-
matic and asymptomatic carotid plaques using high-resolution re-
al-time ultrasonography. British Journal of Surgery 1993;80.

4. Grant EG, Benson CB, Moneta GL, Alexandrov AV, Baker JD,
Bluth EI, et al. Carotid Artery Stenosis: Gray-Scale and Doppler
US Diagnosis Society of Radiologists in Ultrasound Consensus
Conference. Radiology 2003;229:340-346

5. Pizzolato R, Hirsch JA, Romero JM. Imaging challenges of car-
otid artery in-stent restenosis. J Neurointerv Surg. 2014;6:32-41

6. Setacci C, Chisci E, Setacci F, lacoponi F, De Donato G. Grading
carotid intrastent restenosis: a 6-year follow-up study. Stroke
2008;39:1189-96.

7. Lee JY. Duplex ultrasonography in vertebrobasilar system.
Journal of Neurosolology 2009;1:33-37.

ojssix| X7 22 1, 2015



