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[ Abstract ]

Basics and clinical applications of the carotid ultrasound

Seung-Jae Joo

Jeju National University School of Medicine

Carotid ulirasound is performed according to the steps of the recommended guideline, but the purpose of the study should
be considered, Screening of the carotid stenosis needs the careful examination of carotid Doppler ultrasound, To evaluate the
future cardiovascular risk, the exact measurement of the carofid intima-media thickness (CIMT) and carefui screening for carolid
plaques is required, CIMT is usually measured at the far wall of the common carotid artery just before the branching of the
intemal and external carotid arteries. Mean CIMT 20.7 mm or max CIMT of the internal carotid artery 21.5 mm suggests the
high risk group for the future cardiovascular diseases, Measurement of CIMT in already diagnosed patients with coronary artery
disease or stroke has no clinical Impact. For the patients of a high risk group, common cardiovascular risk factors, such as
hyperlipidemia or hypertension, should be managed according to the guidelines, and il needed, coronary angio‘graphy may be
considered. Carotid Doppler fjindings suggesting the carotid artery stenosis Y50% usually require further studies such as CT or
MR angicgraphy of the carotid artery lo evaluate the severity. {J Med Life Sci 2013:10(1):81-87)

Key Words : Ultrasound, Carotid stenosis, Carotid intima-media thickness. Plaque, Risk

[ N E ] 4 AR $EY Aol

AEW Y52 HEA HET FaT felejn F4to) g 1 2= ]
= Ag ASd Has 543 FoYuohaiAl4{endarterectomy)
olf HEW AdE Aiee) FgFe] Hoh AeY Az 1, 2= =20 WY
42 A2 BY 3 =82 AEw gt Aol Sl AEY 2oupZ 9|8 TMHzoAHE) linear-array transducer
gEict ad A59S pY 23T HAshe @R ofy S Hasicr AASbTA She AEWel vijgoR el
2} yob-3ut SrA(intima-media thickness: IMTYE £78tx e -‘E:E]Il_ 2.8510] ZJ0}S 4omO.2 W] Ezoom) T1%5-E A
plaques A% 2= vk, FuZsk= A G FAlo W %—8;1] ob3t Thee] £AZ HARH,

Astaz HENY MY plagueo] AA4d(subclinical) FH73

sje| EAR} GBS dlo] HTANE, HEF AHEA AT F
2 a3t 4= gl QAR ANSE Qs e A4 At
wel B4 Fo| ok BAEW Zguk= WA =g glo] ¥
oy 7ohe mrislzl SjElM zhetE] A9 £ o7l sy
IMT2] 274 Rejol urd AEm 28ut MY FHabt Yas o

Step 1. 81& BY A7

2412 notch® $4ke] L EW Wio =z g3 T
(common carotid artery: CCA)2} Z9|%olA ¢Zezm WAHF
w(internal carotid artery: ICA)Y] 7t ¥.97x] A3 B&
ohd Az 3t BTl 93], Hehd S, plaqued] &4, F

A Sofl it choFgt ojzol ERIst ofal | getel IMT 4

M JMxL F & A

690-767 MEEYXIX| HFA| of2 138 15
HECistmEd A

E-mail; sejico@jejunu.ac.kr

S F2E 55 WU

Step 2. ZSUT 2ZEY S5
2 B9} 29 1 emold 7HTY EEAS ZIFUT ¥
2o waps 588 W Allel ZEE 605 olE} HEE 2

_81_



Seung-Jae Joc

Sk wek Yatol glow ¥4 ARe ER 2wE /B Supert remporad
WASHE 3T of A5 PdRGubg A450] U3 =g RN
9, 5o sl B Ba7h ek g1 Age|

2 =Zy 87 wEE 2ok A3 Wiexternal carotid int. carotia B

artery: ECAYS: W4 2131 o] %9 wWjre} Azsz o Car sinsin )

on oW, Eo= %ﬁ@ﬁm oA g7)e] £a71 2 A up e

ol & =2 EF oI9S 22vkTable 1, Fig 17, A5Y #se, corvical

B +2 WATO] GAslo] BY 2ETT o1gsle] P W i ,

A= WY % Qou RARY < 9] g e oy | \

& B3t Ha ofBE wetHTable 2. sup‘::,

ceph. Tr
Unnam. a)

Figure 1. Anaborny of the carotid artery and its branches®

Table 1. Differentiation between internal and external carotid arteries?

Internal carotid artery ' External carotid artery
Usually larger Usually smaller
Usually lateral and posterior Usually medial and anterior
Usually incorporates carotid bulh Usually does not incorporate bulb
No branches in the neck Eight branches in the neck i
Low resistance spectral waveform High resistance spectral waveform at rest
Usually no oscillations in Doppler on temporal Visible and audible oscillations on Doppler

tap test signal waveform on temporal tap test

Table 2, Criteria for the classification of severity of the internal carotid artery?

Degree of stenosis ICAIPSY Plaque estimate ICAJEDV II:’CS?/IC:aC‘[Q
Normal {125 cm/sec 0 €40 cm/sec {2
{50% {125 cm/sec {50% <40 cm/sec {2
50-69% 125230 cm/sec wo®m 40-100 cm/sec 2-4
=T70% »230 cm/sec »50% 2100 cm/sec >4

Subtotal occlusion Variable 50% 20 cm/sec Variable
Total oclusion 0 ¥50% 0 cm/sec {1

CCA: common carotid artery, EDV; end—diastolic velocity, ICA; internal carotid artery, PSV: peak systolic velocity.
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Figure 2, Patient position and probe orientation for the
carotid artery"”

Bifurcation and origin of ICA CCA

Figure 3. Various forms of carotid plaques: 1. thickness
»1.5 mm, 2! lumen encroaching »0.5 mm, 3, 4: surrounding
intima-media thickness »50%"
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Figure 4, Different segment definitions of clinical studies.”

CCA: common carotid artery, BIF. carotid bifurcation, ICA:
internal carotid artery, *CCA definition in the CHS: If the
beginning of the bulbus widening is determinable, a 1 cm
segment proximal, else a segment extending from 8 to
18mm proximal to the tip of the flow divider, #CCA
definition in the KIHD: A 1 to 1.5 ¢m segment proximal to
the bulbar widening.
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Tahle 3. Normal values of the carotid intima-media thickness in Korean population®

Percentile value of

mean CIMT (mmy in men (n=107}

Age (years) No. Mean 5% 10% 25% 50% T5% 90% 95%
40-49 31 0.55 0.40 0,43 0.61 0.55 Q.62 0.67 0,69
50-59 41 0.59 0.44 0.46 0.50 0.57 0.62 0.76 0.94
60-69 35 0.66 0.50 0,52 (.58 0.64 0.70 0.85 0,99
Total 107 0.60 0.44 0.48 0.52 0.57 0.65 0.75 0.89

Percentile value of  mean CIMT {mm) in women (n=326)

Age {years) No. Mean 5% 10% 25% 50% 75% 90% 95%
40-49 165 0.48 0.39 0.41 - D44 Q.47 0.52 0,57 0.61
50-59 106 0.55 : 043 045 0.48 0.54 0.80 0.87 0,75
60-69 55 0.63 0.46 0.51 0.55 0.62 0.69 0.80 0.95
Total 326 0.53 0.41 0.43 0.45 0,51 0.57 0,67 0,712
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Contribution to Total
USE-IMT Population,
Source % of Total
ARIG,25 1094 31
CAPS,28 2006 8
Charlottesville,2T 20086 1
CHS,?8 2007 7
FATE,B 2011 3
Hoorn Study,29 2003 1
KIHD,30 1091 2
Malmo,®' 2000 10
MESA, 32 2007 13
Niimegen Study,33 2009 3
NOMAS,34 2007 e
OSACAZ Study,* 2007 1
Rotterdam Study,36 1997 8
Tromse Study,3” 2000 9

12 =12.30%; Q) test for heterogeneity, P=.24
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Figure 4. Relation of common carotid intima-media thickness (CIMT) with first—time myocardial infarction or stroke: a
meta—analysis of 14 populaticn—based cohorts'™ °"Hazard ratics are per 0.1-mm increase in common CIMT.
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Table 4. Reclassification into new Framingham risk score (FRS) categories as a function of original FRS categories for

common carotid intima—media thickness; the Framingham Offspri

10y

ng study cohort

Degree of sienosis MNew low risk New moderate risk New high risk
Non—events (n=2707)

Low risk ({6%) 1151 36 0
Moderate risk (6-20%) 45 1185 25
High risk (320%) 0 26 239
Fvents (n=268} '

Low risk ({6%) 33 3 0
Moderate risk (6—20%) 0 120 4
High risk (>20%) 0 8 90

Reclassification for non—events: —0.4% [(36+25-45-26)/2707)
Reclagsification for events: —-0.4% (3+4-8/258}
Net Reclassification Index: —0.4% - (~04%) = 0%

Table 5. Reclassification with carctid intima—media thickness ad
of 14 population-based cohorts'™

ded to Framingham risk score categories; a meta—analysis

Degree of stenosis New low risk New moderate risk New high risk

Non-events (n=39,162)

Low risk {{5%) 20,271 8&7 0
Moderate risk (5-20%) 1,115 17,280 25
High risk (>20%) 0 316 239
Events {n=3,684)

Low rigk {{5%) 537 87 0
Moderate risk (5-20%) 69 2,410 4
High risk (>20%} 0 85 90

Reclassification for non—events: —0.5% ((867+362-1,115-315)/39,162]
Reclassification for events: 0.4% [{67+102-69-85)/3,684]

Net Reclassification Index: 0.4% - (-0.5%) = 0.9%

Net Reclassification Improvement (NRD: 0.8% {(256% CL 0.1-1.6%)
NRI in intermediate risk group: 3.6% (95% CL 2.7-4.6%)
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