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Image recording protocol for Picture Archive and Communication system

(PACS)

Guidance from the Royal College of Radiologists in 2011 (1 ,2) state that recorded
images form part of the patient record, together with the written re|port of the
investigation. They therefore need to be stored and treated as patient record
documents.

Ultrasound is a dynamic imaging modality and recording and storing of images are
vital part of the process to diagnose disease or exclude disease and to produce a
written report. The scope and purpose of recording and saving images to PACS is
multifactorial:

1

2,
3.

I

They are a record of findings showing disease and measurements taken and
adherence to scanning protocol, as well as demonstrating normality.

They support report writing and should back up and verify the written report.
They allow for review in a training situation and in follow-up patients
undergoing surveillance.

. They provide quality assurance.
. They provide evidence that the examination was carried out to a competent

standard.

They provide evidence that companywide, local and site-specific protocols
were followed.

They may be used in teaching, reporting unusual cases and audit.

Probe orientation standardisation:

Document control - R.Pole
Version 14 -04/03/2024. Review date — 04/03/2025



https://v3.camscanner.com/user/download

Doc Ref: CL9.050413.14
Page 3 of 7

A standardised orientation is used when producing and storing images so that
anyone reviewing the images can identify the view. Most probes have a notch.'The
notch represents the same side as the dot located on the ultrasound screen. It Is
good practice to identify this (sometimes tapping on the probe is valuable to confirm
setting) prior to scanning to ensure the correct orientation if gained.

Probe marker

Sach peote Bl i mickir on X3 side o elp
priert i the image cathe soreen, KeepENS | the preen doton the screen corespaads to the side of
b Tmwmnct the patinst’y tight ot The b rose with the marter,
patiert’s head whie s2annng -

Standard orientation always has the notch on the probe to either:
a) The patient's head for all longitudinal scans
b) To the patient's right when scanning the abdomen
c) To the patient's center for ransverse scans when scanning the neck, lower
and upper limbs

The orientation marker should be pointed:
1.To the patients right side of the patient for a transverse scan
2. To the patients head for a longitudinal scan

Source: Manoj K. Karmakar, Edmund Soh, Victor Chee, Kenneth Sheah:
Atias of Sonoanatomy for Regional Anesthesia and Pain Medicine
Copyright © McGraw-Hill Education. All rights reserved.

Image acquisition protocol:
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All images must be labelled with anatomy and orientation (LS view, TS/AP view),
Ensure all patient data is entered as appropriate.

This listis not exhaustive, it is a minimum requirement. Other images can be
captured at the users discretion especially if abnormal/ unusual pathology is noted.

All standarq images should be recorded and appropriately labelled with minimum
number of images as below:

1. Carotid -

a. Right/Leftside - CCA, ECA and ICA (bifurcation if diseased)
demonstrating colour and waveforms, Vertebral and subclavian
arteries demonstrating flow direction in vertebral, colour and
waveforms. High quality grey scale image of ICA and bifurcation.

2. TCD - no images taken

3. Peripheral Arterial and waveform assessment — Right and left CFA, POP,
PTA and ATA waveforms.

4. Lower limb arterial — CFA, PFA, SFA origin, mid and distal unless diseased
and then demonstrate stenosis with waveforms. Popliteal and TPT.
Waveforms at ankle from PTA, ATA and PerA if visualised.

5. Lower limb venous DVT-

a. Rightleftleg - CFV including Valsalva, PFV, SFV origin and distal,
Popliteal. Only take image in the calf if DVT identified or differential
diagnosis e.g. Muscle tear, Baker's cyst, superficial oedema or
thrombo-phlebitis. Need to record images with measurements of
abnormal masses such as enlarged lymph nodes, Bakers cysts,
muscle tears. If required to demonstrate occlusive vein or
compressibility use dual image function to show venous compression.

6. Lower limb venous Varicose vein -

a. Rightand leftlegs
i. Follow deep venous protocol as above

ii. Superficial junctions demonstrating competence/incompetence
iii. Sections of LSV in thigh and calf demonstrating
competence/incompetence and TS images showing diameters

for VNUS suitability if required
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iv. Section of SSV in mid calf demonstrating
competence/incompetence and TS images showing diameters

for VNUS suitability if required

7. Vein mapping for bypass conduit:
a. ForLSV-
If suitable vein: One image showing CFV/SFJ and competency.
B-mode TS images of proximal, mid and distal thigh with diameter
measurement. Proximal, mid and distal calf with diameters.

b. If Unsuitable vein: one image showing reason for non-suitability eg.
Varicose, superficial thrombo-phlebitis,

c. ForSSV-
If suitable vein and patent junction: One image showing PopV/SPJ and
competency.
B-mode TS images of proximal, mid and distal calf with diameter
measurement.

8. Transvaginal Duplex Ultrasound for pelvic vein reflux —

a. Bilateral internal iliac vein (IIV) and bilateral ovarian vein (OV)in
sagittal view. Annotate images to include: vessel diameter, reflux time
during/release of Valsalva. Annotate scan position (supine/ semi-
standing). If post-embolisation annotate images showing coils in situ.

9. Aorto-iliac —aorta in LS and TS demonstrating normal or aneurysmal
pathology. Aortic bifurcation and CIA and EIA where possible with colour and
waveforms. CEUS and 3D - aneurysmin LS, TS demonstrating sac,
endoleak

A tortuous Abdominal Aorta can lead to measurement errors depending on
the angle of the Abdominal Aorta and caliper placement. Oblique
measurements of the Abdominal Aorta may cause overestimation of the
diameter.

Care should be taken when measuring the Aorta to ensure that the diameter
is not taken at an oblique angle as per IVS training. The probe should be
adjusted by the Vascular Scientist to ensure the maximum diameter of the
Aorta is taken perpendicular to blood flow. Vascular Scientists can ‘heel -toe’
the probe to a more accurate angle to ensure the true AP measurement is
achieved. The entire length of the Abdominal Aorta should also be scanned to

Document control - R.Pole
Version 14 -04/03/2024. Review date — 04/03/2025


https://v3.camscanner.com/user/download

Doc Ref: CL9.050413.14

Page 6 of 7
identify any vessel tortuosity or the presence of fusiform or saccular
aneurysms.

10.Visceral assessment -

a. Proximal abdominal aorta LS with waveform demonstrating any
disease.

b. Coeliac axis(where possible) with colour. demonstrating any disease

c. Hepatic and splenic arteries — colourflow and spectral waveforms
demonstrating any disease

d. SMA- Colourimage and with spectral waveform, SMA diameter,
demonstrating any disease

e. IMA - if identified, colourimage and spectral waveforms,
demonstrating any disease

11.Upper limb arterial — VA direction, subclavian, axillary, brachial, brachial
bifurcation, radial and ulnar waveforms at wrist with colour and waveforms.

12.Upper limb venous - IJV, subclavian vein, axillary vein, brachial veins —
waveforms to demonstrate phasicity. Only take images of basilic and cephalic
veins if there is evidence of superficial venous pathology/thrombo-phlebitis.

13.Fistula - radio-cephalic — subclavian and waveform, brachial and waveform,
radial artery prox and distal to fistula with waveform. The anastomosis with
velocities and diameter. Fistula image with colour, outflow/ cephalic vein with
three volume flow measurements and vessel diameter. Record on image
location of volume flow and diameter in relation to elbow crease.

14.GCA - Bilateral Superficial Temporal artery, frontal and parietal branches,
and axillary arteries with colour flow image in TS and LS. IMT measurements
of bilateral Superficial Temporal artery, frontal and parietal branches, and
axillary arteries in TS with colour flow. Spectral waveforms only if stenosis
present. In the presence of hypoechoic halo, TS and LS with colour flow
Doppler including IMT measurement (US machine measures in cm however
in the scan report should reported be in mm).

References:

1. RCR position statement on the Records Management Code of Practice for Health
and social care 2016: application of the Code to radiology records retention protocols
December 2017
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https://www rcr.ac.uk/sites/default/files/position statement records management ¢
ode practice.pdf
2. Guidelines and standards for implementation of new PACS/RIS solutions in the UK
(2011) The Royal College of Radiologists.BFCR(11)4
https:/Awww.rcr.ac.uk/publication/guidelines-and-standards-implementation-
newpacsris-solutions-uk
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Protocols for non-invasive and minimally invasive

assessments
Independent Vascular Services Ltd

Change History:

Version Number Reason for Change CRN Effective Date
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a) General
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b) Deep venous thrombosis assessment
¢) Varicose vein assessment '

d) Venous marking

¢) LSV and SSV mapping

8.TVDU for pelvic vein incompetence

9. Aorto-iliac duplex assessment
a) Aorto-iliac segment
b) Aortic aneurysm/ EVAR repair
¢) Contrast EVAR and 3D
10.Visceral artery assessment
‘a)Anatomy
b)Mesenteric arteries
¢)Renal arteries
11. Upper Limb arterial assessment
a)Arterial pressures and waveforms
b)Duplex — arm arteries
c)Thoracic Outlet Syndrome

d)Radial artery conduit assessment _
¢)Hand-Arm Vibration Syndrome Assessment

12. Upper limb venous assessment
13. Arterio-venous fistula assessment

14. Deep inferior cp'igastric perforator assessment

15. Temporal and Axillary artery assessment

Document Control — R.Pole, Operations Director
Version 28:01/02/2023. Review date 27/08/2023

Doc Ref: CL1.010313.28

CL1.8

CLL1.9

CL1.10

CL1.11

CL1.12

CL1.13

CL1.14

CL1.15

Page 3 of 85

42

60

67

70

76

80


https://v3.camscanner.com/user/download

CL1.1

Doc Ref: CL1.010313.28
Page 4 of 85

L Patient Identification, preparation and care

a)Notes and/or referral letter should be read prior to approaching patlcnl to confirm
examination type.

b)Patient should be identified in the waiting area by name alone.

¢)Patient should be directed to the examination room with aid from the clinical vascular
scientist, CVS, (if necessary). If patient is a child or vulnerable adult then always
scan in the presence of a parent/carer,

d)Once in the examination room, the CVS should identify themselves, and then the
patient details should be confirmed by name, date of birth, and address. These
details should be added to the examination sheet.

e)Patient should be asked what symptoms they have been experiencing or ‘do they
 know why they are here?’

f)CVS should explain briefly what they intend to do, gain verbal informed consent and

put the patient at ease. For examination using contrast agents written consent
should be obtained.

@)If consent not obtained patient should be directed back to ward/physician or AKE
etc. Report on database patient attended but refused scan and any details
surrounding visit. Log refusal on incident log on shared drive.

h)Patient is then asked to remove any necessary clothing or jewellery (with help of CVS
if required). Explain that the gel is hypo-allergenic and water soluble so will not
stain clothes. ‘

i)CVS should assist the patient on to the examination couch and ensure patient is
comfortable, (do not lift patients — mandatory manual handling instruction).

j)Examination is performed as per relevant protocol.

k)Phtient’ should be assisted off the couch once they feel able, (do not lift patients). CVS
should warn the patient that they may feel dizzy or lightheaded if they sit up too
quickly.

I)CVS should explain where the resilts will be forwarded and who will explain the
results, CVS- could estimate a timeframe for the results to reach the referring
clinician. CVS should not explain the outcome of the examination useless
specifically directed by referring clinician.

m)CVS needs to arrange equipment to ensure maximum possible comfort and to reduce
- the likelihood of musculo-skeletal injury.
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n)If there is an unexpected diagnosis that requires urgent ¢clinical management then staff
should understand the importance of contacting the vascular team on-call and trying
to get the patient an urgent vascular opinion. See ‘Red Flag policy’ on shared drive.

0)If you require to mark the skin, please use the sterile disposal pens and tape measures
available. Do not use normal pens to mark the leg — this is a cross infection risk.

p)lt is standard policy to issue a report as soon as possible after the completion of the

~ report. Reports from all patients are issued either in an electronic or paper format
within 8 hours of completion of the vascular ultrasound report. If inpatient or Red
Flag patient the vascular ultrasound report is placed in the notes or placed
electronically on the host Trust wide reporting system within 10 minutes. If a Red
Flag patient then the report will be immediately faxed to the consultant with a
follow up phone call to ensure that is has arrived.
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Basic colourflow set-up

Whilst visualising a vessel optimum colourflow is described as wall-to-wall filling of
the vessel without colourflow scatter outside the vessel wall. This can be achieved by
selecting the appropriate default setting, steering the colourflow box and adjusting the
colourflow gain, wall filter and colourflow velocity functions. [n addition, the colour
velocity range needs to be set to allow slight aliasing.

Velocity measurements

The Doppler sample volume is placed in the area of fastest flow (as indicated by the
colourflow map). The angle correct line should be set at 60 degrees and should lie
parallel to the blood flow achieved by ‘“tip-toe’ the transducer movement, If transducer
movement cannot achieve parallel flow then the angle correct line should be altered to
lie parallel with the blood flow, (but angle should be less than 60 degrees).

Safety of Ultrasound and ALARA Principle

There are two documented potential mechanisms for ultrasound to cause harm to
patients. These are heating of soft tissue and cavitation®*!2, '
Both of these bio-effects are related to output intensity and exposure time to ultrasound.
The potential for thermal heating is displayed as the TI or thermal index and the
potential for cavitation as MI or mechanical index.

There are three options for TI, being TIS ~ thermal index in soft tissue, TIB — thermal
index with focus close to bone and TIC for trans-cranial imaging applications®.

There are no documented index thresholds for the different modality and control
settings. The principle universally accepted by all ultrasound practitioners is the
ALARA or ‘As low as reasonably achievable’ principle. This means that the total
output energy applied to the patient must be kept as low as possible by reducing output
power to its lowest level without compromising on image quality and by limiting

exposure time without rushing a scan'?,

It is the clinical vascular scientists’ responsibility to control the total energy emitted to
the patient and must reconcile exposure time with diagnostic image quality'2,
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3. Peripheral way

eform assessment and segmental pressure fatios

General

The continuous wave Doppler probe is placed directly above the vessel at a 45-60
degree a::.glc to the skin surface!. Slow movements are used to identify the loudest
volume signal then adjustments are made to the angle to achieve the optimum Doppler

signal?, Alternatively the assessment can be completed using pulsed wave duplex
ultrasound, . ‘

Patient is rested supine for at least 10 minutes —

taken, If patient is unable to lie flat, ABPI should still be taken but the patient position

sh9uld be noted ir{ the report**, If it is not possible to obtain ABPI — the reason for not
being able to obtain ankle or arm pressures needs to be stated in the report®?.

during this time waveforms can be

Technique

Thf‘: common fen}oral artery is located in the groin using a 12-3MHz probe. Once the
optimum §1gna1 is achieved, the waveform shape and quality (triphasic, biphasic or
monophasic) are recorded®. The strength (volume) of the signal is recorded as either: -

good, slightly reduced (slow systolic rise time), reduced (slow systolic rise time,
damped sound), weak (?arterial/venous) or absent.

The patient’s leg is flexed to a 45 degree angle and the 12-3MHz probe is placed in the
popliteal fossa. The popliteal artery Doppler waveform signal is recorded?.

A 12-3MHz probe is placed posterior to the medial malleolus with light pressure
(excessive pressure on pedal pulses may occlude the arteries)®. The posterior tibial
artery is identified and the signal recorded. The same probe is then used to identify and
record the strength of the anterior tibial artery on the anterior aspect of the ankle. If you
are unable to access or identify the ATA and PTA, the dorsalis pedis signal on the
dorsum of the foot, and the peroneal artery on the lateral aspect of the ankle can be
assessed. The waveform shape and quality of all the present signals are recorded.’

A standard blood pressure cuff is placed around the right upper arm. The brachial signal
is obtained using either an 8 MHz or a 4 MHz continuous Doppler probe connected to
a Doppler waveform analyser. If the Doppler waveform is of a good volume with a
triphasic or biphasic waveform then the blood pressure cuff is inflated until the Doppler
signals is lost. The cuff is then slowly deflated and the brachial systolic blood pressure
is recorded when the Doppler signal is first heard. If the pressure in the right arm is

reduced (slow systolic rise time, damped sound)/ brachial signal is poor then use the
left arm"’, '

A standard cuff is placed around the ankle just above the medial malleolus. If an ulcer
is present at the ankle a non-adherent dressing is placed beneath the cuff to prevent
soiling. The strongest ankle signal is identified using an 8MHz continuous Doppler
probe and the cuff is inflated as with the arm and the ankle systolic pressure recorded.?

The ankle brachial pressure index (ABPI) is recorded as the ankle/brachial pressure:
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ABPI < 0.8 (reduced)?

Segmental pressures are taken using the same pedal Doppler signal but the cuffs are
placed just below the knee, the just above the knee and as high as possible around the
thigh?®, This allows the operator to identify the level of disease.

ABPI>0.8 (normal)?

If patient suffers from angina or has had a recent heart attack then a foot flex exercise
is performed. The technician raises the leg into the air (external support can be used —
i.e. foam cushion) and the patient dorsi-flexes the foot for 1 minute after which the
ankle pressure is retaken'?, '

If the patient is relatively fit with no evidence of angina and is able to walk unassisted
they can perform calf raises as quickly as possible for one minute.® Patient should be
stood and holding onto the handle of a stool for support while performing calf raises.

The patient returns to the couch and lies supine and the pressure is retaken within 45
seconds. A fall in absolute pressure of greater than 20mmHg indicates a significant

arterial stenosis’.

ABPI >1.2 or incompressible at 220mmHg'’

Toe Pressures: Patient may have calcified arteries and pressure ratios may be
unreliable. In these cases toe pressures need to be performed either manually or using
the automated Atys Systoe equipment!2, A small cuff is placed around the base of the
big toe - arterial signal obtained with a handheld Doppler or PPG- wearing headphones
can help. The pressure can then be obtained. A ratio of greater than 0.6 is regarded as
normal, an absolute pressure of 33mmHg or less is indicative of critical ischaemia'®-

ABPI Variability:

How systolic blood pressure is measured in the upper and lower limbs will clearly affect
the ABPI calculation:

1. The usual variation in (absolute) BP measurement is between 5-10mmHg but
remember the effect of “white coat hypertension'"
Observer error: Due to lack of concentration, poor hearing/loud environment'®*

2. Physiological/pathological variation.
Here several factors can be influential:

a) The effect of patient positioning in relation to the level of the heart:

The patient should be supine and the equipment and limbs at heart level to reduce
hydrostatic pressure inaccuracies?.
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b) Cardiac dysthythmia: if the pulse is irregular (e.g. the patient is in atrial
fibrillation) or where heart rate may be as slow as ~40bpm, it is essential that
very slow deflation rate is used as too rapid deflation will lead to an
underestimation of systolic blood pressure®'”.

¢) Technique-induced hyperaemia: Vowden et al (1996) note that repeated inflation
of the cuff, or leaving it inflated for prolonged periods, can induce a hyperaemic
response and hence lead to a fall in ankle pressure'’.

3. Variation due to equipment used for blood pressure measurement
a. The effect of cuff size (width):

If too narrow or too short a bladder is used, blood pressure (i.e. that needed to

* occlude the artery) will be overestimated; this “undercuffing” will hence result in
“cuff hypertension” (Beevers et al, 2001 Part I)!!, Conversely, there is albeit less
clear evidence that “over cuffing” (using too long or too wide a bladder) may cause
an underestimation of blood pressure (Beevers et al, 2001 Part I). Zwiebel states
that the cuff width should be at least 50% greater than the diameter of the limb
in which pressure is being measured. The bladder length should be at least
80% of the circumference of the limb*%.

b. The effect of cuff placement:

Anderson (2002) compared pressure and ABPI differences with cuff at ankle versus
that 10cm above ankle, and found that the proximal position yields a higher pressure
and ABPI by on average 4mmHg and 0.01 respectively: This was statistically but not

clinically significant'?.

- Waveform analysis:

This can provide much useful supplementary information to the ABPI, and yet is a
poorly documented topic in the literature. One of the fundamental principles of Doppler
blood flow waveform analysis is that the shape of an arterial waveform varies with the
extent of proximal disease (amongst other things, such as disease at the site of
measurement and distal disease, etc)'.

Phasicity:

This is literally determined by how many ‘bumps’ are present in the contour of the
waveform over one cardiac cycle!*.
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v N he e 4
Triphasic = three bumps, biphasic = two bumps, monophasic = one bump”.

Directionality:

With the correct equipment (ie a bidirectional HHD with a graphical chart output), one
may obtain and analyse graphical representations of ankle waveforms, looking for an
indication as to the status of the aorto-iliac segment, namely by looking at the phasicity
and directionality of the waveform contour over one cardiac cycle'”.

Forward and reverse flow = bidirectional.
Forward flow only = unidirectional.
Reverse flow only = unidirectional.*

In the peripheral vasculature, one may encounter the following types of waveform
shape: :

1. Triphasic bidirectional: Usually just referred to as triphasic, as one rarely if ever
encounters a waveform with three phases that is unidirectional. This implies that
the proximal vasculature is essentially normal/without significant (>50%) diameter
stenosis, although in studies of the common femoral waveform it has been shown
that the presence of a triphasic CFA waveform does not absolutely exclude
significant iliac disease [Shaalan et al 2003 showed that 89%, not 100%, of triphasic
CFA waveforms had no significant (<50%) iliac stenosis]*.

2. Biphasic bidirectional: This can be associated with a mild-moderate proximal
stenosis, or can indicate normal/<50% stenosis proximally (arteries that have stiffer
walls due to disease, e.g. calcification, are less compliant which can result in the
loss of the third phase?.

3. Biphasic unidirectional: This appearance is often called vasodilated — an essentially
normal waveform with extended forward flow in diastole and no reverse flow, due
to physiological change (e.g. temperature) of pathological change (e.g. ischaemia
distally)'..

4. Monophasic: Essentially ‘one bump’, with or without extended/continuous forward
flow in diastole. One type of monophasic waveform which is highly predictive of
significant proximal disease is the damped waveform (correctly referred to as tardus
parvus, namely with a slow systolic upstroke and a low peak)*.

Pole Test

In cases when patients have incompressible calf arteries due to medial wall calcification
which yield falsely elevated ABPIs - the Pole test can be used to obtain a pressure
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reading at the ankle®, however it would be preferable to perform a toe pressure

assessment over the Pole Test,
In the pole test, the ankle or toe pressure can be measured without a cuff, using the

hydrostatic pressure induced by leg elevation and recording the height above the heart
at which the pulse dls'lppcars The height in em is multiplied by 17.5 to calculate an
absolute pressure reading?’,
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6. Lower limb arterial duplex/graft surveillance/angioplasty(stent) surveillance —

a) Thigh arteries
Probe types - 12-3 MHz linear array®4S,

Measurements - velocities in centimetres per second, diameter (anterior-posterior AP,
medial-lateral ML) in centimetres, length of disease in centimetres'-.

Patient lies supine'”. Due to the intimate nature of the scan, a chaperone should be
offered®.

The common femoral artery is visualised in the groin and followed proximal to the
inguinal ligament!?,

The common femoral artery is then traced distally to the bifurcation and the profunda
femoris and superficial femoral arteries are identified. The superficial femoral is traced
along its length and through the adductor canal, visualisation is improved by flexing
the leg at the knee to a 45 degree angle and turning the knee outwards'?”.

Peak velocity readings and waveform shape and quality are recorded in the common
femoral, at the profurida origin and at the superficial femoral origin, and at the proximal,
mid and distal SFA%®,

If an area of stenosis is identified a peak velocity reading is taken immediately
proximal, within and immediately distal to the diseased section. The colourflow and
Doppler assessments are used to decide whether the disease is a stenosis or complete
occlusion. The disease length and the distance from the medial malleolus is recorded.
Any collateral vessels are noted. It should be stated whether the disease appears acute
or chronic. It should be made clear in the report whether the distal superficial femoral
reforms a disease free segment above the knee’?,

If there is a significant stenosis present, measure the maximum PSV through the
stenosis (V2) and the PSV just proximal to the stenosis as a "normal" reference velocity
(V1), to enable calculation of the velocity ratio V2/V1. Note that at the SFA and PFA
origins it may not be possible to obtain a V1 measurement; the absolute PSV will then
be used to grade the % stenosis. If within the SFA, mark the position and length of any
significant stenosis with a single-use surgical marker pen and measure the distance to
the medial malleolus®”,

Also remember to scan contralateral CFA when performing lower limb arterial
assessments. In addition to our standard protocol if a patient has an iliac
occlusion/severe disease (CIA, EIA or both) please scan contralateral iliac system. This
may save the patient coming to VSU twice and speeds up the whole patient
management process’.
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For assessment of the popliteal artery, the patient sits with fclgzs dcpcndcrlt or lies ﬂat
with the leg slightly flexed at the knee and externally rotated'?. Alternatively, having
the patient lie on their side can allow a good view of the popliteal artery.

The popliteal artery is identified behind the knee and traced proximally ensifing that
the full length of artery through the adductor canal is visualised and assessed™ .

The first arterial branch of the trifurcation is the anterior tibial (may not be wewe‘d).
The tibio-peroneal trunk is traced into the upper calf until it bifurcatc_s into the posterior
tibial and peroncal arteries. Waveforms are recorded and the velocities are measured in
the popliteal and at each of the run-off artery origins and in any area where a stenosis
is identified*""'2. The number of run-off vessels viewed should be documented (0-3).

Velocity ratios: ' _
Comparing Peak Systolic Velocity (PSV) in reference segment proximal to lesion (V1)

with maximum stenotic jet PSV (V2) gives a V2:V1 ratio (namely V2/VI) which ca

be used as follows!

12,10.27,28,29,

Classification Velocity Ratio Disease level
(diameter reduction) '
0-49% <2.0 Mild
50-74% >2.0 Moderate
75-99% >4.0 Severe

Absolute velocities:
For use when it is not possible to obtain a suitable reference V1:*

artery mean PSV (cm/s) SD (cm/s)
Aorta 76 17
CIA 111 17
EIA 112 49
‘CFA 90 41
SFA prox 89 - 23
SFA mid 83 25
SFA distal - 74 21
Popliteal 59 : 12

! The above table shows peak systolic velocities for normal legs.
! For a normal distribution, 99% of observations will fall within the range of the mean
+/- 2 standard deviations. :

For example, if the iliac arteries are largely obscured by bowel gas, but an isolated
section of flow is seen in the EIA with a velocity of 300cm/s we can suggest that
significant disease is likely. Using the mean velocity in the table above as V1, we can
use the same ratio criteria to stratify the severity of disease, e.g. >4 would indicate
severe disease.

Ankle brachial pressure indices are performed. (See Peripheral waveform assessment)
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b) Calf arteries — Calf vessels should be scanned along their length?.
Probe types — 12-3 MHz linear array/ if needed - 5-1 MHz curved array?*

Measurements — velocities in centimetres per second, length of disease in
centimetres'?.

Patient lies supine or sits on the edge of the bed with their legs dependent (aids
visualisation with severe disease, and allows venous filling which can be used to map
the course of the arteries)?. -

The posterior tibial artery is identified posterior to the medial malleolus and is traced

proximally. The peroneal artery is visualised deep to the posterior tibial artery (both

arteries can be assessed throughout the length of the calf). If unable to visualise the
peroneal artery with 12-3MHz — then you must try the 2-5 curved array, or attempt to
view from an anterior approach?%5,

The anterior tibial artery is identified on the anterio-lateral aspect of the ankle (do not
apply too much pressure as the artery may be occluded by the transducer) and should
be traced to the upper calf'?!,

Velocities and waveforms are recorded from all the calf arteries at the ankle and
proximal calf and also at any site of stenosis. ‘
In the presence of proximal disease, calf velocities can be unreliable and disease should

be graded mild, moderate, severe or occluded"?.

¢) Prosthetic grafts (usually above knee femoro-popliteal, aorto-bifemoral grafts
(ABG), fem-fem crossover).

Probe types — 5-1 MHz curved array, 12- 3 MHz linear array"*.

Measurements — velocities in centimetres per second, diameter (anterior-posterior AP,
medial-lateral ML) in centimetres, length of disease in centimetres'?,

Similar scanning protocols as above, except only the segments just proximal, mid and
distal to the grafts are assessed. Particular attention is paid to the proximal and distal
anastomosis where waveform shapes and velocities are recorded. ABPI are taken to
assess any disease progression in non-treated segments (patient has usually had a full

assessment prior to surgery)'®'7.

With fem-fem crossover grafis it is important to record the direction of flow through
the graft'>'%,

With ABG and fem-fem crossover grafts, the common femoral waveforms are
recorded' '8,
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Waveforms, peak velocities, ABPIs and any arcas of re-stenosis/new disease are
recorded'”. ‘

d) Vein grafts (usually below knee)
Probe types — 12-3MHz linear array?.

Measurements — velocities in centimetres per second, diameter (anterior-posterior AP,
medial-lateral ML) in centimetres, length of disease in centimetres™.

Similar scanning protocols to above, except only the segments just proximal, mid and
distal to the grafts are assessed. Care is taken to scan the length of the graft and
velocities and waveforms are recorded at areas of stenosis (usually valve cusps).
Waveforms, peak velocities, ABPI and any areas of re-stenosis/new disease are
recorded. Avoid taking ABPI on fem-distal grafts as inflating the cuff leads to danger
of occluding the graft®!%20,

If peak velocity is less than 45c¢m/s - graft is probably at risk of failure and this
must be noted in the report?,

¢) Stent/angioplasty assessment

Probe types — 12-3 MHz linear array*®.

Measurements — velocities in centimetres per second, diameter (anterior-posterior AP,
medial-lateral ML) in centimetres, length of disease in centimetres'=,

Similar scanning protocol to above, Care is taken particularly at the just proximal to,
mid and just distal to the stent/angioplasty site. Waveforms, peak velocities, ABPIs and
any areas of re-stenosis/new disease are recorded?%°,

f)Pseudo-aneurysm diagnosis and compression.
Probe types — 12-3 MHz linear array*S,

Measure site of the feeder jet from the femoral bifurcation — if jet lies at or within lem
of the bifurcation the pseudo-aneurysm will be usually be suitable for compression. The
size of the sac must be measured in LS and TS, this is particularly important if the
management results in thrombin injection as the radiologist will judge how much to use
based on the size of the sac.

Suitability for compression depends on the position and width of the jet: the wider the
jet the less likely it is going to successfully compressed. If the pseudo-aneurysm lies
directly above the jet it will make it difficult to compress, the deeper the aneurysm i.e.
if it originates off the posterior wall again it will be difficult to compress' 22,

The dimensions of the pseudo-aneurysm must be recorded — length, AP and ML?!,
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If no colourflow is seen filling a pscudo-ancurysm but there is evidence of fresh
haematoma the report should state “ no evidence of patent pseudo-aneurysm but areas

of fresh haematoma noted, cannot exclude a thrombosed pseudo-aneurysm or slow
bleed”.

If the pseudo-aneurysm is deemed to be suitable for compression then it is necessary to
arrange for the patient to come down on their bed. The patient may require analgesics
as the compression can cause 51gn1ﬁcant discomfort — the SHO/HO needs to supply and
if necessary administer the pain relief,

Using the L7-5 probe, the vascular scientist needs to apply pressure over the jet of the
pseudo-aneurysm and should attempt to occlude it. The first compression should last
10 minutes and the circulation should be checked with a hand held Doppler at the ankle
to ensure patency. After 10 minutes the pseudo-aneursym needs to be checked to see if
it is thrombosed or partially thrombosed. If still patent further compressions of 10
minutes need to be performed, up to a maximum of three sessions. If after the third

session the pseudo-aneurysm is still patent then the patient should referred to
interventional radiologist for thrombin injection.

If the pseudo-aneurysrn has thrombosed then we need to rescan the patient the next day
to ensure it remains occluded>?%,
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g) Popliteal artery entrapment syndrome (PAES)

PAES is a rare developmental defect in which the gastrocnemius muscle, popliteus
muscle or tendons neighbouring the popliteal fossa are abnormally formed and can
cause extrinsic compressmn of the popliteal artery when the lower limb is maintained
in certain positions"?. Currently five anatomical variants of popliteal entrapment have
been identified and are summarised in the table below?. However, over-development -
of the gastrocnemius muscle can produce similar entrapment of the popliteal artery,
this sixth form is known as functional popliteal entrapment syndrome and is often

observed in professional athletes or in those whose profession require physical
activity 34

Variant of PAES | Anatomical Abnormality

Type 1 Popliteal artery follows an abnormal course

Type 2 Medial head of gastrocnemius muscle lies in a lateral location

impinging on popliteal artery that runs a normal course

Type 3 An accessory slip of gastrocnemius muscle impinges the

popliteal artery that runs a normal course

Type 4 Popliteus muscle or fibrous band impinges the popliteal artery

that runs a normal course

Type 5 Types 1- 4 and the popliteal vein is also entrapped

Anatomical variants of PAES®.

Patients with PAES commonly present with intermittent calf claudication and
parasthesia symptoms which exacerbate upon exercise. Since the patient demographic
of those suffering from PAES is typically young athletic individuals, the symptoms
are often likely to be attributable to musculoskeletal disorders rather than vascular
disease®. However, differential diagnoses can include a number of lower limb
disorders such as peripheral vascular disease, cystic adventitial disease, arterio-venous
fistulae, compartment syndrome, muscle rupture, neuropathy and venous thrombosis
46 If left undiagnosed, prolonged exposure to PAES can result in micro-trauma to
popliteal artery, and can ultimately lead to localised stenoses, aneurysms or complete
occlusion®.
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If PAES is suspected, current recommendations stipulate that stress positional
assessment using spectral Doppler ultrasound and waveform analysis, when combined
with Ankle Brachial Pressure Index measurements, can provide a rapid, non-invasive
method for accurate diagnosis **

Note; approximately 50% of individuals experience popliteal entrapment in

extreme plantar flexion and dorsiflexion positions’,

Scan protocol

A full bilateral arterial duplex should be performed, as per previous protocol, to rule
out any significant arterial pathology that could be the direct cause or contributing
towards any symptoms. Care should be taken to note any focal stenosis or aneurysms
of the popliteal arteries as prolonged vascular microtrauma at an tmplngement site can
be a contributing factor towards such pathology®. If PAES is diagnosed it is likely to
be at this level®.

Ankle Brachial Pressure Indices should be taken pre and post exercise as any
enlargement of the gastrocnemius muscle post exercise can contribute towards
popliteal entrapment, ultimately leading to a significant impingement of the popliteal
artery and a related post stenotic pressure drop.

PAES assessment;

The patient should lie prone on an examination couch with both legs, from mid-calf
level, extended past the edge of the couch®. Both popliteal arteries are assessed along
their length in B-Mode, in both transverse and longitudinal planes, whilst the patient
moves the feet into dorsiflexion and plantar flexion positions. If any compression is
observed the location should be noted in relation the knee crease as this will aid the
CVS when assessing the region further (compression will usually be at the level of the
gaslrocnemlus muscle heads®).

Both popliteal arteries should be assessed along their length using colourflow, whilst
the patient moves the feet into dorsiflexion and plantar flexion positions. If a
narrowing is observed spectral Doppler measurements should be taken in both relaxed
and flexed positions at the level of the impingement site. Care should be taken to
adjust colourflow settings so that the region of highest velocity is sampled.

It may be necessary to provide resistance in a prone position in order to reach full
dorsi-flexion and plantar flexion range and therefore a second CVS or healthcare
assistant may be needed in order to aid with diagnosis®.
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AORTA: Mild disease with calcified walls, good triphasic waveforms, PSV 81cm/s. No evidence of
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CIA: Mild disease with calcified walls in the prox to mid vessel, high resistant triphasic waveforms, PSV
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51cmis. Distal vessel obscured due to bowel gas ?occluded distally

ElA: Prox to mid vessel was difficult to visualise due to bowel gas with no flow seen ?occluded. Flow
appears to reform in the very distal vessel via large collateral.

CFA: Mild disease, reduced monophasic waveforms, PSV 32cm/s.

PFA origin: Mild disease, reduced monophasic waveforms, PSV 69cm/s.

SFA: Mild disease, reduced monophasic waveforms, PSV 47-61cm/s.

PopA: Patent, reduced monophasic waveforms, PSV 30-31cm/s.

TPT is patent. 3 run-off origins noted.

ATA: Difficult to visualise the prox to mid vessel due to small calibre, however, appears patent where seen.

Mild disease with calcified walls at ankle, reduced monophasic waveforms, PSV 18cm/s.
PTA: Mild disease with calcified walls, reduced monophasic waveforms, PSV 22cm/s.
PEROA: Mild disease with calcified walls, reduced monophasic waveforms, PSV 14cm/s.

LEFT

CFA: Mild disease, good triphasic waveforms, PSV 133cm/s.
PTA: Good biphasic waveforms with HHD

Right resting ABPI is within normal limits (Right - 0.93)
Left resting ABPI is reduced (Left - 0.44)

Suggest alternative imaging if appropriate
Suggest urgent surgical vascular opinion

Right

Left

! Mild disease, calcified walls

e —
ild disease, calcified walls

' Obscured
ﬁf, Obscured
O"
?0ccluded

Coref\crrms flow

Assessed by Emily Davies, MCVS
Printed on 26/07/2024 at 9:39 am Checked by
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Let Ingumal Ligament

Mild Disease

Mild Disease

Mild Disease

Disease

Patent

Difficult to visualise

Mild disease, calcified walls

Mild disease, calcified walls disease, calcified walls

PTA ATA

Medial

PeRA

PTA - Posterior Tibial Artery - ATA- Antesior Tibial Antery
PeltA- Peroneal Anery

Assessed by Emily Davies, MCVS
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Reason Routine

OQutcome Normal

Left

| 130] | 1.00| Brachial

Common Femoral [Eod _I J
Paa

High Thigh
Low Thigh

[Good | Popiteal [Good ] \_‘/\
ot

High Calf

\

i
{

\

Peroneal

£
?_
g

4

Good Anterior Tibial [Good i) | \_j\
P -

142 1.09 —

b
|

\

[Good | Posterior Tiblal [Geod | \_‘f\

138 1
06 —

b

\

Dorsalis Pedis

Toe Pressure

Post Exercise

Notes

BILATERAL LOWER LIMB ARTERIAL DUPLEX
*lliacs and aorta assessed due to patient symptoms

AORTA: Mild disease, good triphasic waveforms, PSV 88cm/s. No evidence of aneurysm Iidentified where
seen, max dimensions TS =1.6cm ITI,

RIGHT
Assessed by Emily Davies, MCVS
Printed on 16/07/2024 at 8:39 am Checked by
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require further help, please discuss the report with the person who referred you for the examination.
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CIA: Mild disease, good triphasic waveforms, PSV 84cm/s.

EIA: Mild disease, good triphasic waveforms, PSV 142cm/s.
CFA: Mild disease, good triphasic waveforms, PSV 150cm/s.
PFA origin: Mild disease, good triphasic waveforms, PSV 83cm/s.
SFA: Mild disease, good triphasic waveforms, PSV 117-121cm/s.
PopA: Mild disease, good triphasic waveforms, PSV 57-66cm/s.
TPT is patent. 3 run-off origins noted.

ATA: Mild disease, good tri/biphasic waveforms, PSV 137cm/s.
PTA: Mild disease, good triphasic waveforms, PSV 60cm/s.
PEROA: Mild disease, good triphasic waveforms, PSV 53cm/s.

LEFT

CIA: Mild disease, good triphasic waveforms, PSV 107cm/s.

EIA: Mild disease, good triphasic waveforms, PSV 147cm/s.
CFA: Mild disease, good triphasic waveforms, PSV 81cm/s.

PFA origin: Mild disease, good triphasic waveforms, PSV 89cm/s.
SFA: Mild disease, good triphasic waveforms, PSV 77-104cm/s.
PopA: Mild disease, good triphasic waveforms, PSV 61-67cm/s.
TPT is patent. 3 run-off origins noted.

ATA: Mild disease, good tri/biphasic waveforms, PSV 38cm/s.
PTA: Mild disease, good triphasic waveforms, PSV 85cm/s.

Bilateral resting ABPI's are within normal limits (Right - 1.09, Left - 1.06)

Right Left
Mild Disease

Mild Disease

Mild Disease

Mild Disease

Assessed by Emily Davies, MCVS
Printed on 16/07/2024 at 8:39 am Checked by
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Inguinal Ligament Rught
Mild Disease
Mild Disease Jald Disease

Patella L

ild Disease

Mild Disease Mild Disease

Mild Disease

A
Media!
Malleolus

ATA

PeRA

PTA . Postenor Tibial ATA - Anterior Tibial Asti
PeRA- PHomdMH‘}"M 2

Ingumal Ligement

Len
Mild Disease
Mild Disease
Mild Disease
Mild Disease
Mild Disease * Patella
Mild Disease -
Mild Disease
Mild Disease
PTA ATA
Medial
Malleolus
PeRA

PTA - Posterior Tibial Art ATA - Ant Tibial Artery
P Ay hont

Assessed by Emily Davies, MCVS

Printed on 16/07/2024 at 8:39 am
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Reason Ulceration

Outcome Occlusion, Calcified
Right Left
Brachlal
Common Femoral |Good J
: P e,
High Thigh
Low Thigh
Poplteal |Absent
High Calf
Peroneal
Anterior Tiblal [Reduced
—
Y
Posterior Tibial ﬁeduced
.
D .
Dorsalis Pedis
Toe Pressure
Post Exercise
Notes

LEFT LOWER LIMB ARTERIAL DUPLEX

*Challenging examination due to oedema, patient habitus and patient limited mobility - patient scanned in

chair

LEFT

CFA: Mild/ moderate disease with calcified walls, good triphasic waveforms, PSV 77cm/s.

PFA origin: Obscured due to depth/ acoustic shadowing from calcified disease

Assessed by Emily Davies, MCVS

Printed on 10/07/2024 at 11:53 am Checked by
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SFA: Mild/ moderate disease with calcified walls along length. Good triphasic waveforms identified
proximally, PSV 114cm/s. Slightly reduced monophasic waveforms identified in the mid to distal vessel,
PSV 31-47¢cmis.

PopA: Patent proximally, damped bouncy monophasic waveforms, PSV 75cm/s. Large collateral noted in
mid vessel. Vessel appears to occlude distally (36¢m prox MM). No flow Identified.

TPT obscured due to depth 7Patency

ATA: Prox to mid vessel obscured due to depth and extensive oedema. Patent distally, reduced monophasic
waveforms, PSV 19cm/s.

PTA: Prox to mid vessel obscured due to depth and extensive cedema. Patent distally, reduced
monophasic waveforms, PSV 31cm/s.

PEROA: Obscured due to depth and cedema

Resting ABPI's not performed due to patient being scanned in chair
Suggest vascular surgical opinion

Suggest alternative imaging if appropriate

Let

b Mild/ mod calcified disease

Ocdude, Patells
l AN\ Obscured
Obscured \
Obscured

'

Patent at ankle

PTA

Medial
Malleolus

H Patent at ankle
ATA

FTA-Pﬂnﬂin(Ti‘billAmty ATA . Anterior Tibial Artery
eR A - Pesomeel Artesy

Assessed by Emily Davies, MCVS
Printed on 10/07/2024 at 11:53 am Checked by
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Reason Graft synthetic, Graft vein

Qutcome Patent
Right Left
Brachial
J IG°°d Common Femoral IGncd J \_‘A
Ly e’
High Thigh
Low Thigh
Popliteal
High Calf
Peroneal
Anterlor Tiblal
Posterior Tibial
Dorsalis Pedis
Toe Pressure
Post Exerclse
Notes
RIGHT ILIO-FEM GRAFT + FEM-FEM GRAFT + Lt FEM-TPT BYPASS DUPLEX ASSESSMENT
*Rt BKA.
- AO - Poor views due to bowel gas/tense abdomen.,
RIGHT ILIO-FEM GRAFT
CIA - Poor views due to bowel gas/ tense abdomen.
Assessed by Emily Davies, MCVS

Printed on 26/07/2024 at 10:43 am Checked by
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PROX ANAST (distal CIA) - Patent, good triphasic waveforms, PSV 232cm/s.

MID GRAFT - Patent, good biphasic waveforms, PSV 173-238cm/s.
DIST ANAST - Patent, good triphasic waveforms, PSV 228cm/s.
CFA: Patent, good triphasic waveforms, PSV 244cm/s.

FEM-FEM CROSSOVER (Rt to Lt)

Prox ANAST - Patent good triphasic waveforms, PSV 252cm/s.
Graft Body: Patent, good biphasic waveforms, PSV 147-203cm/s.
Dist ANAST - Patent, good biphasic waveforms, PSV 147cm/s.

Lt FEM-TPT BYPASS
Prox ANAST - Patent, good bouncy monophasic waveforms, PSV 138cm/s.

Prox graft - Patent, good biphasic waveforms, PSV 98cm/s.
Mid graft - Patent, good biphasic waveforms, PSV 74cm/s.

Dist graft - Patent, slightly reduced monophasic waveforms, PSV 36cm/s *(Velocities <45cm/s indicative of

graft failure).
Dist ANAST - Patent, slightly reduced monophasic waveforms, PSV 48cm/s.

Unable to assess calf vessels due to compression bandages

ABPIs not performed due to compression dressings
Right Left

Patent

S
L

fen’t araﬁ
N

Assessed by Emily Davies, MCVS
Printed on 26/07/2024 at 10:43 am Checked by
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Lt g Lty

—

Patent graft Patent graft

atent graft

atent graft

elocities <45cm/s.

Patells

TR

PTA 1 ATA
Medial
Malleolus
PeRA

TA . Pasterk Atery  ATA - Anterior Tibial Art
Fma.ﬂmdmm 3 i &4

Assessed by
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Reason Graft veln fem-pop

Outcome Patent

Right

Brachlal

Left

Common Femoral [Good

High Thigh
Low Thigh

-

Poplteal [Good

High Calf

Percneal

Anterior Tibial IGood

Posterlor Tiblal [Absent

Dorsalis Pedis

Toe Pressure

Post Exercise

Notes

DUPLEX ASSESSMENT LEFT FEM-POP BYPASS (vein)

CFA: Mild/ moderate disease, good triphasic waveforms, PSV 167cm/s.

PFA: Mild/ moderate disease, good triphasic waveforms, PSV 154cm/s.

SFA: Prox to mid vessel, mild/ moderate disease, good triphasic waveforms, PSV 105-177cm/s.

_PROX ANAST: Patent, good bouncy monophasic waveforms, PSV 47cm/s.

Assessed by Emily Davies, MCVS
Printed on 26/07/2024 at 10:10 am Checked by
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MAIN BODY: Patent, good bouncy monophasic waveforms, PSV b-sociis.
DIST ANAST: Patent, good bouncy monophasic waveforms, PSV 75¢m/s.

PopA: Mild/ moderate disease, good bouncy monophasic waveforms, PSV 78-87cm/s.

ATA: Heavily calcified and difficult to visualise, good bouncy monophasic waveforms at ankle, PSV 87cm/s.
PTA: Heavily calcified and difficult to visualise in the prox to mid vessel, however, good bouncy monophasic
waveforms identified where seen, PSV 58cm/s. No flow identified in the distal vessel from 14cm prox MM.
PerA: Not identified due to oedema

ABPI: Attempted, however, not reliable due to excessive oedema

Lett Inguinal Ligament

Mild/ moderate disease

Mild disease
Mild/ moderate disease

Mild disease

Patent graft
Patells
Mild/ Moderate disease lcified
Calcified
Calcified
Calcified
Occluded || |
f Calcified
m ATA
Medual
Malleokss
PeR A

Fni\ I;mnu Tibial Artery  ATA - Antenor Tibal Anery
A - Pucoeal Antery

Assessed by Emily Davies, MCVS
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S — e B

Reason Post-op

Outcome Dissection, Stenosis moderate, Occlusion, Calcified
Right Left
| 182] I_ 1.00] Brachial
|Reduced o Common Femoral [Reduced B
- .
N b . )

High Thigh
Low Thigh

[Weak | Popiteal

High Calf
Peroneal
Meak —l Anterior Tiblal
Weak | Posterior Tibial
T e TN 102] | 0.56]

Dorsalis Pedis

Toe Pressure

Post Exercise

Notes

LEFT LOWER LIMB ARTERIAL DUPLEX ASSESSMENT
*Challenging scan due to bowel gas

Iﬂaak

Meak

[osent

|Weak

=

=

116 [

0.64

AORTA: Mild/mod calcified disease, unable to obtain waveform due to interfering bowel gas and low velocity

flow. Vessel appears a normal uniform calibre, TS 1.4cm.

RIGHT
Assessed by Emily Davies, MCVS
Printed on 09/07/2024 at 3:43 pm Checked by
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linear structure identified in the prox/mid
reduced monophasic waveforms, PSV 23cm/s.

CIA: Difficult to visualise due to bowel gas, however, hyperechoic
vessel ?dissection, Mild disease with calcified walls,
EIA: Prox to mid vessel obscured due to bowel

gas. Occlusive mixed plaque Identified in the distal vessel,
No flow identified.,
CFA: Flow reforms in the mid vessel, moderate disease with calcified walls, reduced monophasic
waveforms, PSV 29¢m/s.

PFA: Appears moderately stenosed with a velocity Increase from PSV 29 to 113cmy/s,
Prox SFA: Mild/ moderate disease with calcified walls, weak monophasic waveforms, PSV 11cmys.
POPA: Mild/ moderate dis

ease with calcified walls, weak monophasic waveforms, PSV 10- 11cm/s.
ATA: Patent with calcified walls, weak monophasic waveforms, PSV 6cm/s.
PTA: Patent with calcified walls, weak monophasic waveforms, PSV 8cm/s.
LEFT
ClA: Poorly visualised due to bowel gas and calcification howaver where seen the vessel/ stent appears
occluded.

ElA: Prox vessel was obscured due to bowel gas. Distal vessel appears patent with mild/mod calcified
disease, reduced monophasic waveforms, PSV 18cmis.

CFA: Mild/mod calcified disease, reduced monophasic waveforms, PSV 19cm/s.
FEM-POPA GRAFT

PROX ANAST: Patent with reduced monophasic waveforms, PSV 21cmls. *velocities of less than 45 cm/s
may be indicative of future graft failure.

GRAFT BODY: Patent with reduced monophasic waveforms, PSV 15-
cm/s may be indicative of future gratt failure.

DIST ANAST: Patent with reduced monophasic waveforms, PSV 8cm/s.

25cm/s. *velocities of less than 45

POPA: Mild/mod calcified disease, weak monophasic waveforms, PSV 14-20cmy/s.

ATA: Proximally the vessel is mildly disease with calcified walls, weak monophasic waveforms, PSV
15cm/s, Vessel occludes 23cm prox MM. Flow flow identified at ankle.

PTA: Patent with calcified walls, weak monophasic waveforms, PSV 14cms.

PEROA: Patent with calcified walls, weak monophasic waveforms, PSV 16cm/s,

Bilateral resting ABPI's are reduced (Right - 0.56, Left - 0.64) ?accuracy due to calcified disease

- —

Assessed by Emily Davies, MCVS
Printed on 09/07/2024 at 3:43 pm Checked by

nd
Pi note, this is a technical report to be interpreted by a medical professional. If you are a patient ruTin: the report a
o ;equlre further help, please discuss the report with the person who referred you for the examination,
)


https://v3.camscanner.com/user/download

Len

hyperechoic linear structure®
?dissection

Assessed by Emily Davies, MCVS
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Inguinal Ligament

Flow reforms

Med calcified

Mild/ mod calcified

Patella —-—.L

Patent, calafied walls

ATA-

Mod stenosis

ild/ mod calcified

Patent, calcified walls

A
Medial
Malleolus

PeRA

BTA Pastecior Tiial Attry  ATA - Aoteior Tiba Astery
ery

PeR A - Peson:

i Ingunal Ligement
Mild/ mod calkified
Patent
Patent
‘atent
Low velocity flow <45cm/s, tent
tent

Mild/ mod calcified

Patent, calcified walls

Patent, calcified walls
Occluded

FI‘A-rlmdeMuy ATA - Antenor Tibul Artery
'eR A - Peroneal Astery

Assessed by

Emily Davies, MCVS
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Reason Ulceration —_— o
Qutcome Occlusion, Obscured, Calcified
Right Left
e
Brachlal
Turbulent | Common Femoral lTurbulent —I /\
e o =]
High Thigh
Low Thigh
Popiteal Reducad |
o
g TRy
High Calf
Peroneal [Weak |
Anterlor Tibial Reduced |
P i
S Beduced —I Posterior Tibial [Reduced |
Y il =
>l
Dorsalis Pedis
Toe Pressure
Post Exercise
Notes

LEFT LOWER LIMB ARTERIAL DUPLEX

AORTA: Difficult to visualise due to tense abdomen, bowel gas and calcified walls. Good triphasic
waveforms identified where seen, PSV 54cm/s. Aorta appears ectatic with maximum measurements LS=
1.8cm ITl, 2.0cm OTO

LEFT
Assessed by Emily Davies, MCVS
Printed on 29/07/2024 at 1:51 pm Checked by
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-

o

CIA: Obscured due to bowel gas

EIA: The prox to mid vessel was obscured

due to bowel gas. Raised velocities identified just distal to

obscured region, PSV 410em/s ?obscured significant disease

CFA: Mod/ severe disease identified with
PFA origin: Mod/ severe disease identifie

230cm/s,

calcified walls, turbulent monophasic waveforms, PSV 218cms.
d with calcified walls, turbulent monophasic waveforms, PSV

SFA: Vessel is chronically occluded from origin. No flow identified along vessel length.

PopA: Flow appears to reform in the prox vessel (40cm prox LM), mild/ moderate disease, reduced
monophasic waveforms, PSV 45-64cm/s.

TPT was obscured due to oedema and calcified disease.

ATA: Intermittent flow noted along length due to heavily calcifi
waveforms identified at ankle, PSV 20cm/s.

ed vessel walls, reduced monophasic

PTA: Intermittent flow noted along length due to heavily calcified vessel walls, reduced monophasic
waveforms identified at ankle, PSV 33cm/s.

PEROA: Intermittent flow noted along length due to heavily calcified vessel walls, weak monophasic
waveforms identified at ankle, PSV 20cm/s.

RIGHT

CFA: Turbulent monophasic waveforms, PSV 177cm/s.
PTA: Reduced monophasic waveforms, PSV 52cm/s.

Left resting ABPI was attempted, however, brachial pressure >220mmHg. Irregular heart rate/ poor signal
made an ankle pressure unobtainable

Suggest alternative imaging

Right

Left

Difficult to visualise Ectatic

Assessed by

Printed on 29/07/2024 at 1:51 pm Checked by

Emily Davies, MCVS
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[ngumnal Ligament

Lot
Mod/ sev calcified disease
Mod/ sev calcified disease |
Occluded
Flow reforms Putsla
Obscured

Intermittent flow
Heavily calcified
Intermittant flow | Heavily calcified
FTA ATA
Medaal

P : :
mAjmiMMW ATA - Antenior Tibial Antery

Assessed by Emily Davies, MCVS
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Reason Routine
Outcome Occlusion
Right Left
| 4] [ 1.00] Brachlal
Common Femoral Eood | T \/.\—
High Thigh
Low Thigh
Popiteal Reduced ]
Z h‘\_
High Calf
Peroneal |Reduced l
¥ i
Anterior Tibial Reduced |
¥ i,
Posterlor Tiblal [Reduced |
e
| 104] | 0.74 2N
Dorsalis Pedis
Toe Pressure
Post Exerclse
Notes

LEFT LOWER LIMB ARTERIAL DUPLEX

AORTA: Mild disease, good triphasic waveforms, PSV 98cm/s. No evidence of aneurysm identified.

LEFT
CIA: Mild disease, good triphasic waveforms, PSV 128cm/s,
ElA: Mild disease, good triphasic waveforms, PSV 103cm/s.

Assessed by Emily Davies, MCVS
Printed on 29/07/2024 at 2.02 pm Checked by
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CFA: Patent, mild calcified disease with good bouncy monophasic waveforms, PSV 132cm/s.
PFA origin: Patent, mild disease, good bouncy monephasic waveforms, PSV 127cm/s,
SFA: Patent proximally with mild calcified disease, good biphasic waveforms, PSV 92cm/s. Short occlusion

noted mid thigh (63cm to 58cm from MM). Distal vessel appears patent with mild calcified disease, reduced
monophasic waveforms, PSV 40cm/s. Patent through adductor canal.

PopA: Patent, mild calcified disease with reduced monophasic waveforms, PSV 49-51¢cm/s.
TPT is patent, 3 run-off origins noted.

ATA: Patent proximally with weak monophasic waveforms. Mid vessel appears occluded (18 - 10cm prox

MM). Flow reforms distally with some retrograde flow noted, patent at ankle with reduced retromonophasic
waveforms, PSV 31cm/s.

PTA: Patent along length, reduced monophasic waveforms at the ankle, PSV 24cm/s.
PEROA: Patent, reduced manophasic waveforms at the ankle, PSV 42cm/s.

Left resting ABPI is slightly reduced (0.74).

Right Left

Mild Disease

Mild Disease

Mild Disease

| |

Assessed by Emily Davies, MCVS
Printed on 29/07/2024 at 2:02 pm Checked by
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Left [ngunal Lygament

Mild calcified disease

Mild disease
Mild calcified disease

Short occlusion

Mild calcified disease

Patella

Patent
atent
Patent
Occluded
Patent
Reforms
it ATa Retrograde flow
Medial
Malleolus
PeR A

PTA - Posterior Tibial Amtery  ATA - Anterior Tibial Antery
FeR A - Peroneal Artery

Assessed by Emily Davies, MCVS
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Reason Claudication
Outcome Stenosis moderate, Stenosis severe

Right Left

[ 123] I 1.00] Brachial

\_A IGOOG ] Common Femoral Good ] J .

High Thigh

Low Thigh

\—j\ Good Poplteal Reduced

High Calf

Peroneal

\M [Good | AnteriorTibial  [Slightly Reduced |
( 132] | 1.03| ( 98| | 0.77| [\
/ \N |G00d | Posterior Tiblal |Sh'ghﬁy Reduced I /\

Dorsalis Pedis

Toe Pressure

|F00t Flex ] Post Exerclse Foot Flex |
| 132 | 1.03 82| | 0.64|

Notes
_BILATERAL LOWER LIMB ARTERIAL DUPLEX

RIGHT

CFA: Good triphasic waveforms

PopA: Good triphasic waveforms

ATA: Good bouncy monophasic waveforms at ankle
PTA: Good bouncy monophasic waveforms at ankle
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LEFT

CFA: Mild disease, good triphasic waveforms, PSV 156cm/s.

PFA origin: Mild disease, good triphasic waveforms, PSV 151cm/s.

SFA: Mild disease proximally, good monophasic waveforms, PSV 76cm/s. Moderate stenosis identified in
the mid vessel (55cm prox MM) with a velocity increase from PSV 49 to 148cm/s. Stenosis length ~0.67¢cm.
Severe stenosis identified in the mid vessel (52cm prox MM) with a velocity increase from PSV 27 to
359cm/s. Distal vess! difficult to visualise due to depth, however, appears patent, reduced monophasic
waveforms, PSV 30cm/s.

PopA: Mild disease, reduced monophasic waveforms, PSV 46-52cm/s.

TPT is patent. 3 run-off origins noted.

ATA: Patent, slightly reduced bouncy monophasic waveforms, PSV 94cm/s.

PTA: Patent, slightly reduced bouncy monophasic waveforms, PSV 55cm/s.

PEROA: Obscured due to depth

Right resting ABP! is within normal limits (Right - 1.03) with no reduction in systolic ankle pressure following

a 1-minute foot flex exercise challenge.
Left resting ABPI is reduced (Left - 0.77) and reduced further after a one-minute exercise test

Suggest vascular surgical cpinion, if appropriate
Right

Inguinal Ligament

/

LeAt /I:lg\inal Ligament

Mil) disease

Mild disease
Mild disease

Moderate stenosis

Severe stenosis

Patella Patella

Mild disease

Patent

Patent

Patent

Patent

ATA
ATA
Malleolus

PeR A
PTA . Posterior Tibial Artery ~ ATA - Antesior Tibial Artery

JubiBymies Ehi hasty  ASA St TR Ay PeR A - Peroneal Artery
Assessed by Emily Davies, MCVS
Printed on 08/07/2024 at 3:41 pm Checked by

Please nots, this |s a technical report to be Interpreted by a medical professional. if you are a patlent reading the report and
require further help, please discuss the report with the person who referred you for the examination.


https://v3.camscanner.com/user/download

-
) -

Reason Claudication

Outcome Stenosis savere, Obscured
Right Left
| 178 | 1,00 Brachlal
\N ITurbulent I Common Femoral
High Thigh
Low Thigh
IReduoed I Poplteal
o
LN
High Calf
Peroneal
ﬂy lWeak Anterlor Tiblal
[Reduced | Posterior Tiblal
-
il [ 84| | 047
Dorsalis Pedis
Toe Pressure
Post Exerclse
"Notes

RIGHT LOWER LIMB ARTERIAL DUPLEX
AORTA: Obscured due to depth, bowel gas and patient habitus
RIGHT

. CIA: Obscured due to depth, bowel gas and patient habitus
EIA: Prox to mid vessel obscured due to depth, bowel gas and patient habitus. Distal vessel difficult to
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visualise due to depth, turbulence identified in the distal vessel due to a large collateral, turbulent bouncy
monophasic waveforms, PSV 308cm/s.

CFA: Moderate disease, turbulent bouncy monophasic waveforms, PSV 228cm/s.

PFA origin: Moderate disease, turbulent bouncy monophasic waveforms, PSV 150cm/s.

SFA: Prox to mid vessel is patent with moderate disease, slighlty reduced monophasic waveforms, PSV
45-125cm/s. Severe stenosis identified in the distal thigh (59cm) with a velocity increase from PSV 21 to
262cm/s. Stenosis length ~0.53cm. Distal to this the vessel was difficult to visualise due to depth
?obscured disease

PopA: Difficult to assess due to patient pain behind the knee. Mild/ moderate disease where seen, reduced
monophasic waveforms, PSV 57-53cm/s.

TPT obscured due to depth.

ATA: Prox to mid vessel difficult to visualise due to depth and oedema. Vessel patent at ankle, weak
monophasic waveforms, PSV 16cm/s.

PTA: Patent along length, reduced monophasic waveforms, PSV 32cm/s.

PEROA: Obscured due to depth and cedema

Right resting ABPI is reduced (Right - 0.47)

Suggest alternative imaging

Right Left
Obscured

it o

bscured I \
oy,

]
Turbulent Flow

| |
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Moderate disease

Moderate disease

Moderate disease
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Intermittent flow
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Reason Routine

Outcome Occlusion

Right Left

[ T2| L 1-05] Brachial

J |Good | Common Femoral [Slightly Reduced 1 /\
. N

High Thigh
Low Thigh

"~ |3ec|uoed _I Popiteal

i,
___———__

High Calf

Peroneal

Reduced | Anterlor Tiblal Reduced

N AL oo s oo |

IReduced —I Posterlor Tiblal [Eeduced _]
o
v w
Dorsalis Pedis
Toe Pressure
Post Exercise
Notes

RIGHT LOWER LIMB ARTERIAL DUPLEX

RIGHT

CFA: Moderate disease, good triphasic waveforms, PSV 202cm/s.

PFA origin: Moderate disease, good triphasic waveforms, PSV 164cm/s.

SFA: Moderate disease at origin, good biphasic waveforms, PSV 174cm/s. Mild/ mod stenosis identified
proximally (72cm prox MM) with a velocity increase from PSV 124 to 215¢cm/s. Stenosis length ~1.3cm.

Assessed by Emily Davies, MCVS
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Graft identified originating off the mid SFA that appears to occlude 1.62cm from origin. Unable to track along
length due to small calibre,

Moderate stenosis identified just distal to graft origin (in native vessel) with a velocity increase from PSV 53
to 35cm/s. Stenosis length ~ 1.06cm. Vessel appears to occlude in the distal SFA (46cm prox MM) and
remains occluded through the adductor canal where a ?stent was identified.

PopA: Vessel remains occluded until the distal vessel where a large collateral reforms flow (33cm prox MM).

Reduced monophasic waveforms, PSV 35cm/s.

TPT is patent. 3 run-off origins noted.

ATA: Flow retrograde at vessel origin. Intermittent flow identified in prox to mid vessel 7obscured disease.
Orthograde reduced monophasic waveforms at ankle, PSV 37cm/s.

PTA: Difficult to visualise in the prox to mid vessel due to depth/ calcified disease. Patent at ankle, reduced
monophasic waveforms, PSV 30cm/s.

LEFT

CFA: Slightly reduced monophasic waveforms, PSV 160cm/s ?proximal disease
ATA: Patent at ankle, reduced monophasic waveforms, PSV 24cm/s.
PTA: Patent at ankle, reduced monophasic waveforms, PSV 16cm/s.

Bilateral resting ABPI's are good (Right - 0.64, Left - 0.61 )

Suggest urgent vascular surgical opinion
Inguinal Ligament Right

Moderate Disease

Moderate Disease

Moderate Disease

Occiuded graft

/

luded ?stent

g

Patells

Intermittent flow

ATA
Mallealus

PeR A

PTA . Posterior Tibial Anery  ATA - Antenor Tibual Artery
PeR A - Peroneal Artery
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Reason Ulceration
Obscured, Calcified, Poor Images

Left

Brachlal

lSlghﬂy Reduced ] Common Femoral [Sllghtly Reduced l

High Thigh
Low Thigh

[Stightly Reduced ) Popiteal Slightly Reduced ]

il

k)

High Calf

Peroneal

Anterior Tiblal

Posterlor Tiblal

Dorsalis Pedis

Toe Pressure

Post Exercise

Notes

BILATERAL LOWER LIMB ARTERIAL DUPLEX
“Low velocities identified throughout scan ?cardiac source ?obscured aorto-iliac disease
*Challenging examination as patient scanned on ward - limited mobility and dressings - poor images

AORTA: Obscured due to extensive bowel gas and vessel depth

RIGHT
Assessed by Emily Davies, MCVS
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CIA: Obscured due to extensive bowel gas

EIA: Prox vessel obscured, however, distal vessel moderate disease and heavily calcified, slightly reduced
waveforms, PSV 47cm/s.

CFA: Moderate disease with heavily calcified walls, slightly reduced monophasic waveforms, PSV 33cm/s.
PFA origin: Obscured due to heavily calcified walls

SFA: Moderate diffuse disease along length with heavily calcified walls obscuring large regions of vessel
20bscured disease, slightly reduced monophasic waveforms identified where seen, PSV 36-67cm/s.
PopA: Moderate disease with heavily calcified walls, slightly reduced monophasic waveforms, PSV
33-36cmys.

ATA: Obscured due to bandages

PTA: Obscured due to bandages

PEROA: Obscured due to bandages

LEFT

CIA: Obscured due to extensive bowel gas

ElA: Obscured due to dressings

CFA: Moderate disease with heavily calcified walls, slightly reduced monophasic waveforms, PSV 39cm/s.
PFA origin: Obscured due to heavily calcified walls

SFA: Moderate diffuse disease along length with heavily calcified walls obscuring large regions of vessel
?0obscured disease, slightly reduced monophasic waveforms identified where seen, PSV 49-64cm/s.
PopA: Moderate disease with heavily calcified walls, slightly reduced monophasic waveforms, PSV 38cm/s.
ATA: Obscured due to bandages

PTA: Obscured due to bandages

PEROA: Obscured due to bandages

Bilateral resting ABPI's not performed due to dressings, ulceration and pain levels

Suggest alternative imaging

Assessed by Emily Davies, MCVS
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Tnguinal Ligament Right

Mod disease, calcified walls

od disease, calcified walls
Obscured regions

Qbscured regions

Mod disease, calcified walls
Obscured regions

Patella "

Obscured due to bandages
(]

J l Obscured due to bandages
Il
WL

Obscured due to bandages

A
ATh Medial

Malleolus
PeR A

PTA -Postesior Tibial Antery  ATA - Antesior Tibial Art
PeR A - Peroneal Antery 22

Leh Inguinal Ligament

MX diseasa, calcified walls

Obscured r 4
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Reason Routine

Outcome Calcified, Mild Disease
Right Left
| 172] | 1.00) Brachlal
\_J\ [G“" i Common Femoral Good J \_‘j\
i i
High Thigh
Low Thigh
‘ i E |Good | Poplteal Good ] f "_\
High Calf
Peroneal Good ] i t
! 2 |Good | Anterlor Tiblal Good ] {E
|G°°d | Posterior Tiblal |Good |
Av— I 196] | 1.14] T T

Dorsalis Pedis

Toe Pressure

Post Exerclse

Notes
BILATERAL LOWER LIMB ARTERIAL DUPLEX

RIGHT

CFA: Mild/ moderate disease, good triphasic waveforms, PSV 230cm/s.

PFA origin: Mild/ moderate disease, good triphasic waveforms, PSV 166cm/s.

SFA: Mild/ moderate disease with calcified walls, good tri/biphasic waveforms, PSV 124-168cm/s.
PopA: Mild/ moderate disease, good tri/biphasic waveforms, PSV 159-204cm/s.

Assessed by Emily Davies, MCVS
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TPT is patent. 3 run-off origins noted.,

ATA: Mild/ moderate disease, good tri/biphasic waveforms, PSV 106em/s,

PTA: Mild/ moderate disease, good trilbiphasic waveforms, PSV 162cm/s.
PEROA: Obscured due to cedema

LEFT

CFA: Mild/ moderate disease, good triphasic waveforms, PSV 198cm/s.

PFA origin: Mild/ moderate disease, good triphasic waveforms, PSV 91cm/s.

SFA: Mild/ moderate disease with calcified walls, good tri/biphasic waveforms, PSV 138-153cm/s.
PopA: Mild/ moderate disease, good tri/biphasic waveforms, PSV 146-151¢cmys.

TPT is patent. 3 run-off origins noted.
ATA: Mild/ moderate disease, good trifbiphasic waveforms, PSV 97cm/s.
PTA: Mild/ moderate disease, good tritbiphasic wavefarms, PSV 144cm/s.
PEROA: Mild/ moderate disease, good tri/biphasic waveforms, PSV 97cm/s.

Bilateral resting ABPI's are within normal limits (Right - 196, Left - 198)

Inguinal Ligament Right

Let Ingumal Ligament

MIS mod disease

Mild/ mod Disease

M!Id/ meod Disease

Mild/ mod disease
Mild/ mod Disease

ild/ mad disease
Calcified walls

Calcified walls

Patella

TA
ATA e i

Medial
Malleolus Malleolus
Bl PeRA
= i TA - Antencr Tibial At
PTA - Posterior Tibual Attery  ATA - Anterior Tibial Adtery Elr\_‘l_’%!:nn:m#w A enon ery
PeR A - Peroneal Antery
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Reason Compression Bandaging

Outcome Stenosis mild, Stenosis moderate, Stenosls severe

Right Left

[ 152] I 1-°°] Brachial

J [GOOd I Common Femoral IGDOd I \J\\
e el

High Thigh
Low Thigh

Reduced Poplteal

High Calf

Peroneal

[Reduced | Anterlor Tiblal

|Reduced | Posterior Tibial [Good ]
P sl ™ [ 96 | 0.63| | 156| | 1.03|

Dorsalis Pedis

Toe Pressure

Post Exercise

Notes
"RIGHT LOWER LIMB ARTERIAL DUPLEX

RIGHT

CFA: Mild disease, good triphasic waveforms, PSV 180cm/s.

PFA origin: Mild disease, good triphasic waveforms, PSV 115cm/s.

SFA: Mild disease proximally, slightly reduced monophasic waveforms, PSV 79cm/s. Mild stenosis identified
in the mid vessel (67cm prox MM) with a velocity shift from PSV 99 to 148cm/s. Stenosis length ~0.71cm.

Assessed by Emily Davies, MCVS
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Moderate stenosis identified In the mid vessel (65cm prox MM) with a velocity shift from PSV 94 to 185¢m/s.
Stenosis length ~0.91cm. Severe stenosis identified In the distal vessel (58¢cm prox MM) with a velocity shift
from PSV 119 to 412¢m/s. Stenosis length ~ 1.14cm. Another moderate stenosis identified in the distal
vessel (56cm prox MM) with a velocity shift from PSV 120 to 280cm/s. Stenosls length ~0.49¢m. Distal to
stenoses, mild disease, reduced monophasic waveforms, PSV 142cm/s. Vessel patent through AC.

PopA: Mild disease, reduced monophasic waveforms, PSV 64-62¢cm/s.

TPT is patent. 3 run-off origins noted.

ATA: Mild disease, reduced monophasic waveforms, PSV 47cm/s.

PTA: Mild disease, reduced monophasic waveforms, PSV 54cm/s.

PEROA: Obscured due to oedema

LEFT
CFA: Patent, good triphasic waveforms
PTA: Patent, good biphasic waveforms at ankle

Right resting ABPI is reduced (Right - 0.63)
Left resting ABPI is within normal limits (Left - 1.03)

Suggest urgent vascular surgical opinion
Inguinal I.lpment\ Right

Mild disease

Mild disease

Mild sten Mild disease

Mod sten

Severe sten

Mod sten

Patell
gl ild disease

Mild disease

Mild disease

Peronez| obscured

A
Medial
Malleolus

ATA

PeR A

A Postedor Tibiel Artery  ATA - Anterior Tibial Artery
Prat Ppneor Tkl

Assessed by Emily Davies, MCVS
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Reason Ulceration

Outcome Anourysm, Occluslon
Right Left
Brachlal
) Q [Good | Common Femoral [Good | \J\\
| L
High Thigh
Low Thigh
‘ ! j IGOOd Popiteal Absent _]
[ ’
!
High Calf
Peroneal

(Good | Anterlor Tiblal [Weak |
b

[Good | Posterior Tiblal

il

Dorsalis Pedis

Toe Pressure

Post Exercise

Notes
BILATERAL LOWER LIMB ARTERIAL DUPLEX

RIGHT
CFA: Mild/ moderate calcified disease, good triphasic waveforms, PSV 113cmi/s.

PFA origin: Mild/ moderate calcified disease, good triphasic waveforms, PSV 113cm/s.
SFA: Mild/ moderate calcified disease, good biphasic waveforms, PSV 62- 113cm/s. Mild stenosis identified
in the prox thigh (70cm prox MM) with a velocity shift from PSV 72 to 126cm/s. Disease length ~1.17cm.

Assessed by Emily Davies, MCVS
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Distal SFA appears aneurysmal with maximum dimensions TS= 1.47cm and LS = 1.48cm .

PopA: Mild/ moderate calcified disease, good biphasic waveforms, PSV 27-122cm/s. The proximal popliteal
artery appears aneurysmal with maximum dimensions TS = 1.68cm, LS = 1.63cm.

TPT is patent. 3 run-off origins noted.

ATA: Mild/ moderate calcified disease, good biphasic waveforms, PSV 106cm/s.

PTA: Mild/ moderate calcified disease, good biphasic waveforms, PSV 43cm/s.

PEROA: Obscured due to depth

LEFT

CFA: Mild/ moderate calcified disease, good triphasic waveforms, PSV 112cm/s.

PFA origin: Mild/ moderate calcified disease, good triphasic waveforms, PSV 64cm/s.

SFA: Mild/ moderate calcified disease in the prox to mid vessel, good biphasic waveforms, PSV 74-90cm/s.
The distal SFA is aneurysmal with maximum dimensions TS = 3.72¢m, LS = 3.64cm. The SFA appears to
occlude in the distal aneurysmal SFA. with no flow identified.

PopA: No flow identified

TPT is obscured

ATA: Unable to assess the prox to mid vessel due to dressings. Distal vessel Is patent with calcified walls,
weak monophasic waveforms, PSV 20cm/s.

PTA: Obscured due to dressings

PEROA: Obscured due to dressings

Bilateral resting ABPI's not performed due to dressings obscuring the left leg and cedema.
Inguinal Ligament Right Inguinal Ligament

Mild/ mod calcified
Mild/ mod calcified

Mild stenosis
Mild/ mod calcified
Mild/ mod calcified ild/ mod calcified
Mild/ mod calcified
Aneurysm
Aneurysm
Patella Occludeds i
Aneurysm

Obscured

Obscured
Mild/ med calcified

Mild/ mod calcified
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'PeR A
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Reason Ulceration

Qutcome Obscured, Calcified
Right Left
Brachlal
——
[Reduced I Common Femoral Reduced ]
N [\
 EPP—— S
High Thigh
Low Thigh
e ———
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-
B ciflin. ——
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|
| |Reducad I Peroneal
[Reduced I Anterior Tibial Absent ]
b,
|
[Reduced | Posterior Tiblal
e N
Dorsalis Pedis
Toe Pressure
Post Exercise
Notes

RIGHT LOWER LIMB ARTERIAL DUPLEX

AORTA: Prox aorta obscured due to depth and bowel gas. No flow identified in the mid vessel and appears
occluded. Distal vessel obscured due to bowel gas and depth.

RIGHT
CIA: Obscured due to bowel gas and depth.

Assessed by Emily Davies, MCVS
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EIA: Prox to mid vessel obscured due to bowel gas and depth. Distal vessel mild disease with calcified
walls, reduced biphasic waveforms, PSV 48cm/s.

CFA: Mild/ moderate disease proximally, reduced monophasic waveforms, PSV 78cm/s. Moderate stenosis
identified at the distal vessel with a velocity increase from PSV 36 to 80cm/s. Stenosis length ~1.32cm.
PFA origin: Moderate disease, reduced monophasic waveforms, PSV 71cm/s.

SFA: Mild/ moderate disease with calcified walls, reduced monophasic waveforms, PSV 23-34cm/s.
PopA: Mild/ moderate disease, reduced monophasic waveforms, PSV 34cm/s.

TPT obscured due to calcified disease.

ATA: Heavily calcified disease, reduced monophasic waveforms, PSV 41cm/s.

PTA: Heavily calcified disease, reduced monophasic waveforms, PSV 29¢cm/s.

PEROA: Heavily calcified disease, weak monophasic waveforms, PSV 13cm/s.

LEFT
CFA: Mild/ moderate disease, reduced biphasic waveforms, PSV 39¢cm/s.

ATA: No flow identified ?occluded

Bilateral resting ABP!'s not performed due to ulceration
RiQbscured

Assessed by Emily Davies, MCVS
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Reason Rest pain

Outcome Stenosis moderate, Stenosis severe, Obscured, Calcified, Diseased

Right Left

Brachlal

IEGOU ] Common Femoral Good I {_’ 't

High Thigh
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Peroneal
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Dorsalis Pedis

Toe Pressure

Post Exercise

Notes
BILATERAL LOWER LIMB ARTERIAL DUPLEX

RIGHT

CFA: Moderate disease with heavily calcified walls, good triphasic waveforms, PSV 100cm/s.

PFA origin: Moderate disease with heavily calcified walls, good triphasic waveforms, PSV 165¢cmy/s.

SFA: Difficult to visualise due to heavily calcified disease causing acoustic shadowing and obscuring large
regions of the vessel 7significant disease in these obscured regions. Large obscured regicn identified in the
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prox vessel for ~1.9cm with a velocity shift from PSV 122 to 40cm/s and a waveform change from good
monophasic to slightly reduced monophasic waveforms ?significant stenosis in obscured region. Slightly
reduced monophasic waveforms in the distal vessel, PSV 37cm/s before the vessel occludes (56cm prox
MM).

PopA: No flow identified through this vessel.

TPT was obscured due to calcified disease

ATA: No flow identified ?occluded along length

PTA: Heavily calcified along length causing intermittent flow, reduced monophasic waveforms at ankle, PSV
21cmls.

PEROA: Obscured due to calcified disease.

LEFT
CFA: Moderate disease with heavily calcified walls, good biphasic waveforms, PSV 117cm/s.

PFA origin: Moderate disease with heavily calcified walls, good triphasic waveforms, PSV 119cm/s.

SFA: Moderate stenosis identified in the proximal vessel (64cm prox MM) with a velocity shift from PSV 64 to
165¢cm/s. Disease length ~0.98cm. Distal to this large areas of the vessel were obscured. In the mid vessel
(59cm) there was a velocity shift from PSV 92 to 426¢cm/s obtained distal to an obscured region indicative of
a severe stenosis. Heavily calcified disease in the distal vessel, reduced monophasic waveforms, PSV
66cm/s.

PopA: Moderate disease with calcified walls, slightly reduced/ reduced monophasic waveforms, PSV
35-53cm/s.

TPT was obscured due to calcified disease

ATA: Heavily calcified along length causing intermittent flow, weak monophasic waveforms at ankle, PSV
19em/s.

PTA: Heavily calcified along length causing intermittent flow, reduced monophasic waveforms at ankle, PSV
29cm/s.

PEROA: Obscured due to calcified disease.

Bilateral resting ABPI's not performed due to patient being scanned in chair

Suggest urgent vascular opinion
Suggest alternative imaging if appropriate
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