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Introduction and scope: 

 
The presence and severity of disease of the extracranial arteries is assessed in order to plan 
therapy.  Referral criteria are for patients with symptoms of cerebrovascular disease (stroke, 
transient ischaemic attacks or amaurosis  fugax), carotid bruits, known risk of vascular disease, 
pre CABG or Tx workup. 

 

Responsibilities: 
 
Test staff:  scientific or technical staff trained in vascular duplex scanning. 

 

Equipment: 

 
Duplex scanner with broadband linear array transducer. 

 

Method:    
Initial scanning is performed in a transverse plane in B-mode from the origin of the CCA (looking 
at the proximal subclavian where possible) to the bifurcation and distally, as far as the ICA and 
ECA can be followed. This is then repeated with colour flow imaging in transverse.  Note any 
disease.   In a longitudinal plane, flow waveforms of the CCA (mid-distal CCA), ECA and ICA (2-
6cm beyond the bulb) are recorded and peak systolic and end diastolic velocities are measured 
in the CCA and ICA.    Locate the vertebral artery and obtain a flow waveform.  Note any 
abnormality in the direction or shape.  
 
If disease is located, measure velocities pre stenosis and within stenosis.  For lesions <50% B-
mode with or without colour flow is used to measure the diameter reduction in the plane of 
greatest stenosis.  When measuring velocities the Doppler angle should be 60 degrees or less 
and parallel with the flow of blood.  Identify plaque characteristics (smooth, irregular, 
homogeneous, heterogeneous, calcified).   For lesions (>50%) in the ICA, use velocity 
measurements as a guide to the degree of stenosis where appropriate. 
 
On patients with poor access, or who are moving excessively, it is acceptable to not record 
velocities if genuinely not possible, and describe any plaque on its colour and b-mode 
appearance. 

 

 

When grading ICA stenosis use the Kings College Hospital velocity criteria, in table 1.. If 

suspicious that the velocity and ultrasound appearance of a stenosis do not match, also 

use the joint recommendation criteria, in table 2. If any of the ratios are used, the CCA 

measurements should be made within 2cm of the carotid bifurcation. 

 

 

 

 

Table 1: Kings College Hospital Criteria 
 
Diameter reduction % 

ECST 

 
Peak systolic velocity 

(m/s) 

 
>50% 

 
>1.25 m/s 

  



 

 

>60% >1.8 m/s 
 
>70% 

 
>2.3 m/s 

 
>80% 

 
>3.0 m/s 

 
>90% 

 
>3.8 m/s 

 

 

Table 2: Diameter reduction velocity criteria (Oates et al): 

Percentage Stenosis 
(NASCET) 

Internal carotid peak 
systolic velocity cm/sec 

Peak systolic velocity 
ration ICAPSV / CCAPSV 

St Mary’s ratioc 
ICAPSV/CCAEDV 

<50 <125a <2a <8 

50-59 >125a 2-4a 8-10 

60-69   11-13 

70-79 >230a >4a 14-21 

80-89   22-29 

>90 but less than near 
occlusion 

>400b >5b >30 

Near occlusion High, Low – string flow Variable Variable 

Occlusion No flow Not applicable Not applicable 
a Grant el al 
b Filis et al 
c Nicolaides et al 

 

Reporting: 

 
The findings should be reported on the CRIS system. The findings should cover velocities, 
plaque stenosis percentage and image description.   
 
Inform vascular surgeons of significant findings. 
 

Suggested images: 

 Representative waveform and PSV and EDV measurements from CCA. 

 Representative waveform and PSV and EDV measurements from ICA. 

 Representative waveform from ECA. 

 Representative waveforms from Vertebral artery. 

 Images of other significant pathology reported on. 

  

 

Inspection criteria: 

 
Complete CRIS database patient tested/DNA/rebooked.  
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Introduction and scope: 

 
Sickle cell disease is an important health problem. Young children with sickle cell disease have a high risk 
of stroke and other complications. The risk of stroke is increased when the velocity of the blood in the 
major intracranial vessels is raised. Transcranial Doppler can be used to identify high velocities in the 
intracranial vessels and therefore identify the children most at risk of stroke (Adams et al, 1992).  
 
At KCH, transcranial Doppler imaging (TCDI) is used for routine paediatric assessment. 

 

Responsibilities: 

 

Test Staff: Scientific or technical staff trained in vascular duplex imaging. 

 

Equipment: 

 
Duplex scanner with low frequency phased array transducer and 5-8MHz linear array transducer.  

 

Method: 
 
 
Intracranial assessment: 
 
The child must be awake and calm for the assessment. 
 
The TCD preset should be selected. The transducer is placed over the transtemporal window and subtle 
movements are made to adjust the transducer position so that the brainstem can be seen with B-mode 
imaging. Colour flow imaging is then used to visualise the major intracranial vessels. PRF, colour gain, 
focus and other settings may need to be adjusted to optimise the image. 
 
Spectral Doppler is used to obtain waveforms from the MCA, terminal ICA, ACA, ICA bifurcation and PCA. 
The sample volume should be set at 6mm, or as close to 6mm as possible if the scanner does not have 
this option.  The Doppler gain should be increased to a high level but not so high that saturation occurs. 
 
Care should be taken to optimise the image so that vessels are insonated in line with the transducer beam 
as much as possible. The sample volume should be moved through the course of vessels where a long 
section is visible, e.g. the MCA.  The waveform should be analysed to calculate the highest TAMX (Time 
Averaged Maximum Velocity), either by automatic trace (if there is a clear spectral Doppler waveform) or 
manual estimation. The highest TAMX measured in each vessel should be recorded.  No angle correction 
should be made. 
 
Extracranial assessment: 
 
Assessment of the carotid and vertebral arteries should be performed if possible. However, if the child will 
not tolerate this, it is acceptable not to scan these vessels. 
 
Scanning is initially performed in a transverse plane from the origin of the CCA to the bifurcation and 
distally in the ICA as far as can be seen. In a longitudinal plane, flow waveforms of the ICA are recorded 
and the peak systolic velocity (PSV) is measured. The ICA is examined for evidence of stenosis. The ICA 
should be examined as far as can be imaged extracranially. The vertebral artery is located, examined for 
stenosis and a flow waveform obtained. When measuring velocities the Doppler angle should be 60 
degrees or less and the angle correction parallel with the flow of blood.   
 
Extracranial ICA velocities may be generally higher in children with sickle cell disease than in adult 
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patients and therefore standard carotid artery stenosis criteria cannot be applied. The highest PSV 
measured should be recorded, and if this appears high the operator should attempt to analyse if this is due 
to tortuosity or stenosis by comparing velocity changes through the narrowing. 
 

 

Reporting: 

 
During the examination, appropriate images of intracranial and extracranial flow waveforms should be 
stored on PACS. At the end of the examination, the findings should then be reported onto CRIS. Attempts 
should be made to store an image for each vessel identified, from those  described above. However due 
to poor windows or poor patient compliance, it is not unusual for image quality to be poor. 
 
The study will be classed as Normal, Inadequate, Conditional or Abnormal based on the following criteria 
(Adams et al, 1998; Kwiatkowski et al, 2006) 
 
 

STOP stroke risk 
category 

Criteria 

Normal The MCA, terminal ICA and bifurcation can be identified bilaterally AND 
all intracranial TAMX velocities are less than 170cm/s.  

Inadequate One or more of the MCAs, terminal ICAs, or bifurcations cannot be 
identified. 

Conditional TAMX in an MCA, terminal ICA or bifurcation is 170-199cm/s, OR if 
TAMX in an ACA or PCA is ≥ 170cm/s 

Abnormal 
 

TAMX in an MCA, terminal ICA or bifurcation is ≥ 200 cm/s 

 

Suggested Images: 

INTRACRANIAL 

 Bilaterally, the highest recorded TAMV from the; 

 MCA 

 MCA at the bifurcation 

 ACA 

 Distal intracranial ICA 

 PCA 

EXTRACRANIAL 

 Highest PSV in the R and L ICA. 

 A representative waveform from the R and L vertebral artery. 
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