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Part B
Vascular Sonography
Group C – Major case study work



1. Patient presents with pain in calf after periods of walking, pain eases with rest. Pain at night, relieved by hanging leg over side of bed.

PRE-ENCOUNTER
1. Overview of your case study: The Pre encounter 300 words Present your case study to the reader: who what how and why is your patient presenting to your department. Your response should incorporate the following:
 a. Details of the ultrasound request form – the type of study being requested.
The request that has been presented consists of a patient that has presents with calf pain after periods of walking and eases with rest. The pain is also at night time and relieved by hanging their leg over the side of the bed. Given this clinical history, I’d be looking for peripheral artery diseases and because of this I would perform an arterial leg study to look for build-up of plague on the artery walls which is known as atherosclerosis. 
 b. What would the protocol be for this type of study where does this standard of practice come from? 
PREPARATION/BOOKING REQUIREMENTS:
· Patient must fast for 6 hours aid visualisation of the aorta and iliac arteries.
· Single leg- 30 minute appointment both legs- 1 hour appointment.
· Obtain consent for the procedure.
EQUIPMENT
· A curvi-linear 3-9 MHz probe to examine the abdominal aorta and iliac arteries.
· A linear 5-7 MHz probe for examining from the groin down.
PROCEDURE
Assess the entire length of each artery using B mode, THEN colour doppler.
· Aorta
· Common iliac artery
· External iliac artery
· Common femoral artery
· Profunda femoris artery
· Superficial femoral artery
· Popliteal artery
· Tibio-peroneal trunk
· Anterior tibial artery
· Peroneal artery
· Dorsalis pedis artery
DOCUMENT
· Representative spectral doppler traces
· Spectral doppler analysis at regions of suspected disease
· Location and length of any diseased or non-visualised segments
· Any change of the spectral doppler waveform from normal triphasic pattern (biphasic or monophasic)
· PSV for proximal, middle, and distal of each artery (Polak, JF, 1990).
All arterial ultrasound studies are graded using the below table to categorise the severity of a stenosis or occlusion if present. 
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Figure 3 sourced from: Table 1 from Over and under estimation of arterial stenosis grade by Doppler and comparison with CT angiography | Semantic Scholar
c. Are there any clinical indicators/ clinical history from your patient that may alert you to pathology or areas of concern? d. Based on this information, what is your expected provisional diagnosis. 
Based on the information from the referral and the clinical history obtained by the patient, my expected provisional diagnosis would be peripheral artery disease.
The clinical indicators which have led me to believe the diagnosis could be peripheral artery disease is because the patient has been experiencing the same symptoms and signs that are the same as someone with PADS. That being “pain in calf after periods of walking, pain eases with rest. Pain at night, relieved by hanging leg over side of bed” (MFMER, 2022).




2. Pathology 400 words
 a. Provide an overview of the pathological process that may lead to the pathology you have been allocated • Include aetiology and other relevant information to this pathology (is it genetic or acquired for example) 

[image: ]Figure 1: Image sourced from: Peripheral Artery Disease (ctvstexas.com) 
Peripheral artery disease (PADS) also known as atherosclerosis, is an atherothrombotic syndrome that is marked by stenosis and occlusion of the peripheral arteries and affects men and woman equally, however, when it comes to early onset of pads, according to men are more commonly affected. PADS can be either genetic or environmental (NCBI, 2016). 
Peripheral artery disease occurs when there is disruption in blood flow in the legs and some cases the arms because there is narrowing of the arteries due to a build-up of plaque within the vessel. Patients may experience mild symptoms or no symptoms but the most common sign for PADS is claudication. Claudication is when a patient will experience muscle pain or cramping in their legs that starts when they commence exercise and ceases when they rest. The pain is most felt in the calf and sometimes it can get so severe that the patient will find it difficult to walk or do any type of physical activity.
There are a few risk factors that can lead to development and progression of peripheral artery disease such as patients with smoking addiction, hypertension, diabetes, hyperlipoidemia, and patients that don’t exercise and have physical inactivity (NCBI, 2016). 
Claudication is the most common symptom for peripheral artery disease, however, there are other signs and symptoms that a patient may be experiencing, and they are:
· Coldness in the lower leg or foot, especially when compared with the other side.
· Leg numbness or weakness
· pain may occur during rest or when lying down.
· The pain may interrupt sleep. Hanging the legs over the edge of the bed or walking may temporarily relieve the pain.
· No pulse or a weak pulse in the legs or feet
· Painful cramping in one or both of the hips, thighs or calf muscles after certain activities, such as walking or climbing stairs.
· Shiny skin on the legs
· Skin color changes on the legs
· Slower growth of the toenails
· Sores on the toes, feet or legs that won't heal.
· Pain when using the arms, such as aching and cramping when knitting, writing or doing other manual tasks.
· Erectile dysfunction
· Hair loss or slower hair growth on the legs (NCBI, 2016).
Indications for doppler ultrasound of the peripheral arteries
· Assessment of disease in patients with symptoms such as ischemia or the upper or lower limb
· Follow up post bypass graft or angioplasty procedures.
· Diagnosis or follow up of aneurysms of the peripheral arteries.
· Diagnosis and treatment of false aneurysms.
· Diagnosis of pulsatile lumps
· Assessment of dialysis shunts (Pozniak, 2014).

The four stages or peripheral arterial disease are:
1. Asymptomatic: This stage usually goes undetected because the patient will experience no signs or symptoms. 
2. Claudication: Claudication is the second stage of peripheral artery disease. Claudication occurs when the arteries narrow and become hard which results in your legs feeling weak and painful when you walk. The pain is generally worse during physical activity and easeGs when you rest. 
3. Critical limb ischemia: Stage 3 is when there is a severe manifestation of peripheral arterial disease which is known as critical limb ischemia. This stage can lead to limb amputations as there is an insufficient blood supply to the legs or feet due to blockages in the arteries which results in tissue death.
4. Acute limb ischemia: Stage 4 is a sudden decrease in blood flow to the limbs. This causes extreme pain and tissue death to the limbs (Endovascular Expert, 2022).
b. Based on this pathology, what sonographic or protocol changes could occur to assist with this pathology.
I wouldn’t make any changes to the protocol I have demonstrated above as the given pathology of peripheral artery disease will require all steps within the protocol.
Colour doppler should be used as an indicator to visualise where the sample for pulse wave doppler should be taken. Using colour doppler will help visualise areas of aliasing which indicates high PSV’s. Optimising settings to improve visualization of flow through the calcification such as, increasing or decreasing scale to see aliasing where a PSV measurement can be taken pre and post stenosis to ensure that correct sampling is being performed (Pozniak,2014).
B-mode sonography is just as if not more important than colour doppler and needs to be utilised in all arterial studies. B-mode gives visualisation of the arterial wall and is demonstrated as a hyperechoic focus and can cause obvious acoustic shadowing when the focus is large enough. Ensuring that your gain and TGI is adjusted so that the visualisation of the vessel wall isn’t compromised (Pozniak,2014). 
If a patient has a large body habitus or has significant oedema, a curved 3-9 MHz linear probe can be used to help penetrate deeper into the tissues and obtain better visualisation of the artery with b-mode and/or colour doppler so that accurate samples can be obtained (Pozniak,2014).
 3. Sonographic appearances and examination: The encounter 500 words You are to consider both the examination presenting and patient when responding to the tasks provided. 
a. You are to select a series of images that BEST reflect your findings of this case study – these images should be presented in a logical process to demonstrate to the reader how you have captured relevant information in this case study- You are to use appropriate sonographic language and measurements where relevant when presenting your findings 
In this case study the following techniques were utilised whilst I was performing my arterial leg artery examination:
· I used a linear 12-3 probe in this study as it is most appropriate for a vascular arterial study.
· The image is labelled correctly, it’s the left leg and the DPA (distal peritoneal artery) has been imaged.
· The colour gain is appropriately set giving a nice visualisation of the vessel and the vessel wall with an even TGC throughout the images acquired. 
· I reduced the colour scale to optimize my image and reduced colour scale to get adequate colour fill and no aliasing from a highly set colour scale.
· Adequate angle was used to obtain an accurate sample gate of 30PSV with a biphasic waveform.
· The sample gate I have used is adequate and within the centre of the vessel.
· There is no colour bleeding outside of the vessel which demonstrates accurate colour scale setting. 
· The artery is demonstrated elongated across the entire image.
· The vessel walls are demonstrated beautifully in the B mode image which gives visualisation of the moderate plaque within the artery. 
· Focus is within the area of interest and the TGC is even and adequate. (Pozniak, 2014).

Figure 6 demonstrates the anterior tibial artery of the left leg 20cm above lateral malleolus which had a biphasic waveform and colour fill throughout the entire vessel and no suggestions of a stenosis or occlusion. The PSV acquired at this level within the artery was 69 PSV.

Figure 7 demonstrates the anterior tibial artery of the left leg 20cm above the lateral malleolus and is directly after figure 6. As you can see, the colour doppler isn’t completely filling the vessel due to a stenosis restricting blood flow within the vessel. There is aliasing that has occurred which indicates a high velocity of blood flow so I took a doppler trace directly over the aliasing and achieved a biphasic waveform and noticed that the PSV went from 69 to 250PSV which indicates a stenosis that would be graded 50-75% due to the dramatic increase in velocity. I could also hear the dramatic sound change in blood flow velocity when I captured this trace at the stenosis.  I had to increase the baseline to 300 so that I could see the peak systolic velocity and place me trace at the highest peak (Pozniak, 2014).

Furthermore, Figure 8 demonstrates the anterior tibial artery of the left leg 20cm above the lateral malleolus and is directly posterior from figure 7 (just after the stenosis was measured) with a doppler trace that has reduced back down to 54PSV from 250PSV. The waveform is biphasic and there is blood flow seen within the vessel and there is colour doppler visualised. I reduced my baseline scale back down to 60 from 300. 

b. You should indicate if relevant any modifications to protocol and scanning techniques might take place with patients presenting with this pathology? 
Figure 7: when capturing figure 7 I had to reduce my baseline scale due to the increase in PSV that went from 69 PSV to 250 PSV due to the stenosis. Because of this significant increase in velocity, the grading I gave this stenosis is 50-75% within the anterior tibial artery. 
d. You are to include a provisional diagnosis of your findings and any recommendations for additional imaging or follow up Vascular Sonography Assignment – SP2 2023 7 
Given the demonstrated pathology of moderate plaque throughout the arterial study of the left leg (see figure4-8)  , biphasic waveforms, collaterals and a 50-75% stenosis the provisional diagnosis I have put on my worksheet is peripheral arterial disease (PADS) which would contribute to the symptoms that the patient was experiencing such as pain in cold after periods of walking and better when resting, pain at night with relief by hanging their leg over the side of the bed (NCBI, 2016)
I would recommend a follow up ultrasound in 2 months’ time if the symptoms ease or if they become worse, a vascular surgeon or radiology interventionalist opinion would be appreciated for further management (RSNA, 2021).
5. A reflection based- The post encounter review 300 words Consider the case scenario you have chosen and the research you have conducted – your reflection may incorporate some of the following or be something completely independent – there is NO right or wrong answer, but you need to demonstrate you have considered your responses. 
a. Did you discover any major gaps in your knowledge in this area of clinical sonography?
Yes, I didn’t realise that there were more risk factors that could increase a patient’s chances if they were to have peripheral artery disease. I thought it was only environmental causes such as diet but there are so many other risk factors that can contribute to PADS such as genetic as well as environmental.
I have also realised the importance of the location of where the pule wave doppler is placed within the vessel and how important it is to ensure its within the centre of the vessel so that there is an accurate velocity being captured otherwise the vessel will be under measured if its not centred accurately. Optimising your image really does go a long way for an adequate prognosis for the patient.
 b. Are there aspects of the clinical examination that you need to think about in more detail to ensure you have a good diagnostic examination for the referring clinician? 
The main aspect of the clinical examination that I believe I need to think about in more detail is ensuring that I get a clinical history from my patient when performing an arterial leg examination. This is because peripheral artery disease can be both genetic and environmental so obtaining family history can go a long way for a provisional diagnosis (NCBI, 2016). 
Also resourcing any prior imaging or reports that the patient may have had so that you can know what to expect and have something to compare the examination being performed to. For example, if there is a known stenosis or intima wall thickening, is it getting better or worse for the patient? These are clinical questions the radiologist will want to know (NCBI, 2016).
c. Would a discussion with your patient and obtaining a clinical history assist with this examination?
Yes, a discussion with my patient would help immensely in this examination as peripheral arterial disease can be caused by a build-up of fatty deposits such as plaque to the arterial wall and this could either be genetic, such as a family history of high cholesterol, high blood pressure, family history of pads, heart disease or stroke, over 50 years of age,  or it could be personally influenced such as diet (MFMER, 2022).
 d. Are there any complimentary tests, other imaging or advanced ultrasound techniques that might assist with your patients’ clinical picture? Be sure to check the weighting in the marking rubric for all sections- and indications of word count.
For further evaluation of peripheral artery disease, other studies from different modalities may be performed to help assist with the patient’s clinical picture such as:
Catheter angiography: This is a minimally invasive imaging procedure where contrast and xrays are used in the angiography suite to demonstrate blood flow in the arteries in the leg to help locate any blockages that may be present. The contrast is injected through a catheter that is usually inserted into the patient’s groin (RSNA, 2021).
CT angiography (CTA): CT angiography uses CT and contrast to produce detailed imaging of the arteries in the abdomen, pelvis and legs (RSNA, 2021).
MR angiography (MRA): This is a non-invasive test that gives information like the CT imaging of leg arteries however, MR doesn’t involve ionizing radiation (RSNA, 2021).









c. You should include a worksheet, that is legible and clearly demonstrates your findings- if you do not have worksheets in your department, you are to create a worksheet to demonstrate your findings to the reader 
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Table 1: Stenosis grading by Doppler Ultrasonography and CT angio.

Grade of | Criteria

stenosis

1 Normal patency

2 Mild (stenosis of less than <50% diameter)
3 Moderate(stenosis of 50-70% of diameter
4 More than 70% stenosis

5 Complete occlusion
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