Department of Vascular Surgery
WORCESTERSHIRE ACUTE HOSPITALS NHS TRUST
WRH Vascular Lab
Carotid Duplex Protocol to be utilised by all Sonographers/Scientists trained in Carotid Duplex imaging and reporting.
History Taking:
1.Confirm referral details and Identification with the patient prior to the start of the examination. Confirm patients symptoms and take any additional relevant information that you may require e.g. Diabetes, smoking, previous PVD, Heart/stroke history, blood pressure, cholesterol, medication Aspirin etc.
2. Inform patient of examination that you are going to undertake and ask for removal of any garments that you will require.
Patient preparation: 
1.Removal of garments around the neck and surrounding area to be assessed.
2.Patient supine on the couch with a pillow for head support, can be sat up slightly if need to be due to respiratory disorders/musculoskeletal complaints. The chin elevated and the head turned away from the side to be scanned first. Paper towel inserted into the patient’s collar area to avoid gel transfer to patient’s clothes.
3. Appropriate carotid scanning preset on the ultrasound machine and a linear 8-4 MHz probe selected. Gel should be applied to the area to be scanned or on the probe. Alternatively in a large or slim patient a lower or higher frequency probe can be utilised.

Protocol:

1.Initiate the examination with a greyscale survey of the CCA, bifurcation, ICA, and ECA along the entire sonographically accessible segments in transverse and longitudinal views. Close attention should be paid to vessel course, site(s) of plaque, and plaque characteristics (location, amount, echotexture, and surface).

2.Using colour Doppler, examine the CCA, bifurcation, ICA, and ECA. Attention should be paid to areas of narrowing, increased Doppler shifts, aliasing, and turbulence in longitudinal and transverse views as needed. 

3.If required record colour Doppler views of CCA, bifurcation, ICA, and ECA. Flow-separation (area of non-pathologic turbulence) is often observed in the proximal ICA. 

4.Spectral Doppler sampling may be performed at 60 degree angles or less in the distal CCA (approximately 2-5 cm from the bifurcation), proximal ICA, mid ICA, distal ICA, and proximal ECA relative to the patency of the vessels. 

5.Identification of the ICA and ECA can safely be made based on visualization of vessel branches (ECA), and spectral waveform differences. In difficult cases, temporal tap of the ECA is a useful indicator. 

6.Take care to record the highest velocity for each of the above sample sites. (PSV and EDV). Velocity and ratio criteria as per the SVT national consensus are utilised to grade disease in the ICA, see attached table. 
Note: In extremely high-grade critical stenoses (such as trickle flow), the below interpretation criteria may fail due to very low flow velocities. Careful review of the stenosed vessel using Colour Doppler or Power Doppler usually confirm the presence of trickle flow. 

7.Subclavian and vertebral artery sampling is also routinely performed when symptoms indicate it necessary to do so. Vertebral artery reversal (complete or partial) are indicative of subclavian steal syndrome. Careful attention should be paid to the vertebral artery if the subclavian artery demonstrates signs of stenosis such as loss of triphasicity, high PSV, or turbulence

8.Note: In case of unilateral ICA occlusion, the contralateral ICA velocities may demonstrate compensatory elevation. Over-estimation of the contralateral ICA disease may therefore occur.

9. Record all images with velocity readings on required to support an online written report on CRIS/ICE system.

10. Any critical/unusual findings should be reported immediately and the referring consultant informed so as the next management step can be expedited.

11. Disclosure of results to the patient is permitted if appropriate to do so.
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[bookmark: _GoBack]1) Date : 17/12/2018
Clinical History :  Patient with EHlers Dolens syndrome. ? PAD.

US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.

Note: Patient complains of pain while elevating the arm to a certain degree.
?Nerve impingement or Vascular compromise.
Needs further review regarding Thoracic Outlet Syndrome.















2) Date: 14/12/2018
Clinical History :   Patient with PMH of FMD. Known elevated velocities along mid R ICA.

US Doppler carotid artery Both : 
No significant change noted in current duplex compared to previous scan
Left side: CCA, ECA and ICA are patent with no raised velocities seen.  Good flow was seen in the CCA.  The proximal ECA and ICA are widely patent.  Subtle spectral broadening was seen in the left mid ICA but no focal stenosis was seen.  Antegrade flow was seen in the vertebral artery.

Right side: CCA, ECA and ICA are patent.  Good flow was seen in the CCA.  The origin of the ICA is widely patent with good distal filling seen.  There is an irregular/beaded appearance in the mid portion of the ICA consistent with fibromuscular dysplasia.  As seen previously, there is associated spectral broadening and raised velocities (PSV range : 120  to 140 cm/s ) in the mid portion of the ICA but no focal stenosis was seen.  Antegrade flow was seen in the vertebral artery.

In conclusion:
No significant change was seen in the carotid arteries since the previous examination (dec -2017)
No evidence of a focal stenosis was seen in the ICAs bilaterally.

Patient to be rescanned in 1 year - Dec 2019.  











3) Date: 13/12/2018
Clinical History :  Two TIA right carotid known acoustic neuroma
Known Factor V leiden. ?TIA
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.



4) Date : 12/12/2018
Clinical History : 
TRANSIENT R ARM WEAKNESS AND NUMBNESS 2 DAYS AGO WITH FAINTING EPISODE
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.





5) Date : 11/12/2018
Clinical History :  Severe AS, pre AVr or TAVI.

US Doppler carotid artery Both : 
LEFT:
Evidence of moderate calcified atheroma noted in the Carotid bulb extending into the ICA origin . This is causing elevated velocities of the order of (120 to 130 cm/s), indicating (50% ) stenosis along ICA. Evidence of turbulence in flow noted distal to this stenotic segment.
Length of Plaque – (1.2 cm)
(PSV/EDV) of CCA – (69/2) cm/s
(PSV/EDV) of ICA –  (127/17) cm/s

Good patency noted along ICA (mid and distal) segments.
R ECA appears tightly stenosed as well (PSV of the order of 400cm/s were noted).
Normal antegrade vertebral artery flow noted in the Vertebral artery.

RIGHT:
Evidence of significant Calcified atheroma noted in the Carotid bulb extending into the ICA origin . This is causing elevated velocities of the order of (180 to 190 cm/s), indicating (60-69% ) stenosis along ICA. Evidence of turbulence in flow noted distal to this stenotic segment.

Length of Plaque – (0.9 cm)
(PSV/EDV) of CCA – (70/0.0) cm/s
(PSV/EDV) of ICA –(190/27) cm/s.

Good patency noted along ICA (mid and distal) segments.
Good patency seen along ECA throughout.
Normal antegrade vertebral artery flow noted in the Vertebral artery.

6) Date : 07/12/2018
Clinical History :   Admitted with right sided UL symptoms. Kindly need a Doppler to look for any carotid pathology
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.


7) Date : 06/12/2018
Clinical History :  2 weeks ago episode of flashing lights on R eye and disorientation followed by headache. No history of migraine. No focal neurology
 
US Doppler carotid artery Both : (Philips)
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.








8) Date : 30/11/2018
Clinical History : 
FUTURE APPOINTMENT REQUIRED ON 27/11/2018. ADMITTED WITH MULTIPLE EPISODES OF RIGHT SIDED WEAKNESS AND SPEECH DISTURBANCE. CAROTID USS TO EXCLUDE STENOSIS. AS OUT PATIENT PLEASE
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.


9) Date : 30/11/2018
Clinical History : 
PMH of L MCA territory ischaemia. Today admitted due to several episodes of dysphasia
crescendo TIAs
 

US Doppler carotid artery Both : 

No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.




10) Date : 28/11/2018
Clinical History : 
episode of dysphasia and R hemianopia lasting for around 10'
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.




11) Date : 28/11/2018.
Clinical History : 
Loss of vision in R eye for 1 min and motor aphasia for 15 min 5 days ago
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.




12)  Date : 28/11/2018
Clinical History :  Dysarthria, R facial palsy, R hemiparesis , onset Tuesday. 

US Doppler carotid artery Both : 

No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.



13) Date : 27/11/2018.

Clinical History :  dysphasic . L lacunar infarct 

US Doppler carotid artery Both : 

No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.





14) Date : 27/11/2018.

Clinical History : 
Expressive dysphasia and left sided weakness.  Previous strokes.  Requested on behalf of Dr XXXXX
 
US Doppler carotid artery Both : 

No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.
















15) Date : 27/11/2018.
Clinical History :  Multiple acute ischaemic strokes on the left hemisphere
 
US Doppler carotid artery Both : 
RIGHT:
No evidence of significant stenosis noted in the R CCA and R ICA.
Good patency noted along ICA (proximal , mid and distal) segments.
Good patency seen along ECA.
Normal antegrade vertebral artery flow noted in the Vertebral artery.

LEFT:
Evidence of significant Calcified atheroma noted in the Carotid bulb extending into the ICA Proximal segment . This is causing elevated velocities of the order of  290 cm/s, indicating (  70-79% ) stenosis along ICA. Evidence of turbulence in flow noted distal to this stenotic segment.

Length of Plaque – 1.2 cm
(PSV/EDV) of CCA – (73/15) cm/s
(PSV/EDV) of ICA – (297/103) cm/s

Good patency noted along ICA (mid and distal) segments.
Good patency seen along ECA throughout.
Normal antegrade vertebral artery flow noted in the Vertebral artery.






16) Date:  27/11/2018
Clinical History :  RECURRENT LEFT FACIAL NUMBNESS FOR 15 MIN 

US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.




17) Date: 27/11/2018
Clinical History :  APHASIA FOR 90 MIN
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.







18) Date :  27/11/2018
Clinical History :  Treating as right sided non-haemorrhagic stroke. ? bruits 

US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.



19) Date:  26/11/2018
Clinical History :  TRANSIENT BINOCULAR VISUAL LOSS , ? Vertebrobasilar insufficiency 

US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.








20) Date : 26/11/2018
Clinical History :  Episode of right facial numbness with dypsphasia 3 weeks ago. ? minor stroke or TIA.  OE has loud murmur radiating to carotids.
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.



21) Date : 23/11/2018
Clinical History : 
RIGHT LEG WEAKNESS INABILTY TO WALK AND STAND WORSENING MOBILITY. 

US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.







22) Date: 22/11/2018
Clinical History :   TIA left carotid aphasia 15 min raised cholesterol.

US Doppler carotid artery Both : 
LEFT:  Evidence of calcified atheroma noted in the Carotid bulb extending into the ICA origin . However, this is not haemodynamically significant.  No evidence of significant stenosis noted in the L CCA and L ICA.
Length of Plaque – 7mm
Bifurcation distance form Ear lobe- 7cm
(PSV/EDV) of CCA – (72/7.4) cm/s
(PSV/EDV) of ICA – (67/24) cm/s

Good patency noted along ICA (mid and distal) segments.
Good patency seen along ECA throughout.
Normal antegrade vertebral artery flow noted in the Vertebral artery.

RIGHT:  Evidence of significant Calcified atheroma noted in the Carotid bulb extending into the ICA origin . This is causing elevated velocities of the order of 170-180 cm/s, indicating ( 60% ) stenosis along ICA. Evidence of turbulence in flow noted distal to this stenotic segment.
Length of Plaque – 12mm
Bifurcation distance form Ear lobe- 7cm
(PSV/EDV) of CCA – (85/10) cm/s
(PSV/EDV) of ICA – (175/38) cm/s

Good patency noted along ICA (mid and distal) segments.
Good patency seen along ECA throughout.
Normal antegrade vertebral artery flow noted in the Vertebral artery.


23) Date : 21/11/2018.
Clinical History :   Post thrombolysis good improvement in NIHSS
 
US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.

24) Date:  20/11/2018
Clinical History :  Transient loss of speech and blurred vision for 10 min 1 week ago
 

US Doppler carotid artery Both : 
No evidence of significant stenosis noted in the R CCA , R ICA , L CCA and L ICA.
Good patency noted along ICA (proximal , mid and distal) segments , bilaterally.
Good patency seen along ECA bilaterally.
Normal antegrade vertebral artery flow noted in the Vertebral artery , bilaterally.










25) Date:  20/11/2018.
Clinical History :  RECURRENT LOSS OF VISION IN RIGHT EYE OVER THE THE LAST 2 WEEKS 

US Doppler carotid artery Both : 
LEFT: Evidence of significant Calcified atheroma noted in the Carotid bulb extending into the ICA origin . This is causing elevated velocities of the order of (120-130  cm/s), indicating (  50% ) stenosis along ICA.  Evidence of turbulence in flow noted distal to this stenotic segment.
Length of Plaque – 2.4 cm
(PSV/EDV) of CCA – (104/24) cm/s
(PSV/EDV) of ICA –  (124/58) cm/s.
Good patency noted along ICA (mid and distal) segments.
Good patency seen along ECA throughout.
Normal antegrade vertebral artery flow noted in the Vertebral artery.

RIGHT:  Evidence of significant heterogeneous atheroma noted in the Carotid bulb extending into the ICA origin . This is causing elevated velocities of the order of   (400-450  cm/s), indicating ( >90% ) stenosis along ICA. Evidence of turbulence in flow noted distal to this stenotic segment.
Length of Plaque – 2 cm
(PSV/EDV) of CCA – (94/9) cm/s
(PSV/EDV) of ICA –  (418/141) cm/s

ICA appears patent along mid segment. However, it is very difficult to track the flow distally. 
Good patency seen along ECA throughout.
Normal antegrade vertebral artery flow noted in the Vertebral artery.
-Alternate modality suggested to confirm diagnosis.
