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Carotid Ultrasound: Imaging and Interpretation for Clinicians
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Carotid duplex ultrasound or ultrasonography is an ultrasound-based noninvasive imaging technique to explore anatomic and hemody-
namic details of the carotid arteries. B-mode scanning reveals carotid intima-media thickening and carotid plague; pulsed-wave Doppler
imaging, stenosis severity. Clinically, carotid intima-media thickness and plaque levels inform cardiovascular risk stratification and exact
assessment of carotid stenosis severity often guides further therapeutic interventions. This review will present the imaging technique and

interpretation of carotid duplex ultrasound as a real-world clinicians’ guide.
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Table 1. Indications for carotid ultrasonography

1. Hemispheric neurologic symptoms: stroke, transient ischemic attack,
amaurosis fugax

2. Non-hemispheric or unexplained neurologic symptoms
3. Syncope, seizures, dzziness

4. Suspected subclavian steal syndrome

5. Cervical bruits

6. Pulsatile neck masses

7.Neck trauma

8. Suspected carotid artery dissection, arteriovenous fistula, or
pseudoaneurysm

9. Vasculitis involving extracranial arteries

10. Screenings: atherosclerosis elsewhere, history of head and neck
radiation, known fibromuscular dysplasia, Takayasu arteritis

11. Carotid reconstruction after extracorporeal membrane oxygenation
bypass

12. Preoperative evaluation for major cardiovascular surgery

13. Postoperative evaluation for cerebrovascular revascularization: carotid
endarterectomy, stenting, or carotid-to-subclavian artery bypass graft

14. Follow-up evaluation for proven carotid disease
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Table 2. Four steps for comprehensive carotid ultrasound imaging
Step View %9 g 8%
1 = =7 prox-CCA to mid-ICA S St i, X8 A
295N WA 3
-Thyrnid
W59 9745w prox1cmofeachbranch dF{9} == e 2t HPsle= <60
FH2HH 3 pulsed wave Doppler
K Eatd] CCA, bulb, ICA 59 FA A GEE A ' HE
4 Y1 5 distal 1 cm of CCA, farwall  FZ0] 59 ¥ B2 = 7/ 289l
2 Hol= frol| A o] e 'Harrow) 84 47
CCA, common carotid artery; ICA, internal carotid artery; 1V, internal jugular vein
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Figure 1. Longitudinal plane with tuning fork view and double-line
sign. Distal 1 cm of the far wall of the common carotid artery: inner line
is between the lumen and intima; outer line is between the media and
adventitia. The carotid-intima media thickness is the distance between
the two lines.
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Figure 2. How to differentiate the internal from the external carotid artery. PS, peak systolic; ED, end-diastolic.
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70% o)A B2 o) 2o 4% 230 cm/sec]THI3] (Table 4). =
AelAstE Fobd WA vlES &l SlolAl ml=-Al(North

Table 3. References of carotid intima-media thickness in Korean populations (2011 Korea Research Institute of Standards and Science)

o Age Percentiles values of mean carotid intima-media thickness (mm)

25th 50th 75th 90th 100th

Male 40s 0.54 0.60 0.68 0.77 m
50s 0.60 0.68 0.79 090 1.69

60s 063 0.70 0.82 094 190

70s 0.64 0.75 0.85 098 143

Total 0.60 0.69 0.80 092 1.90

Female 40s 0.51 0.56 0.64 0.72 0.89
50s 0.60 0.67 0.76 0.86 1.39

60s 0.64 0.73 0.81 092 1.80

70s 0.64 0.75 0.85 1.02 1.60

Total 0.60 0.69 0.79 0.90 1.80

Table 4. Diagnosis of internal carotid artery stenosis severity using Doppler ultrasound [13]

Degree of stenosis A ICA/CCA' B
Peak systolic velocity (cm/sec) End-diastolic velocity (cm/sec) peak systolic velocity ratio

Normal <125 <40 <20

< 50% <125 <40 <20

50-69% 125-230 40-100 20-40

>70% > 230 > 100 >40

100% Undetectable NA NA

ICA, internal carotid artery; CCA, common carotid artery; NA, not applicable.
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Figure 3. Difference between NASCET and ECST in measurement of internal carotid artery stenosis. NASCET, north american symptomatic carotid
endarterectomy trial; ECST, european carotid surgery trial; CCA, common carotid artery; ICA, internal carotid artery.
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