Task 1: worksheet
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Description automatically generated]	Comment by Angela Farley: This is a well laid out and easy to follow worksheet – well done. 
Don’t forget recommendations for follow up/review for this patient.
Commenting on the bidirectional flow with colour doppler as well as the type of AAA would have been a good addition also.
Otherwise very well done!



Task 2
Abdominal aortic aneurysm
[image: ]	Comment by Angela Farley: Pleased that you have included a labelled image down further! I thought it was strange that you had not done this given the calibre of your work 
[image: ]

The aorta is the main artery that carries oxygenated blood away from the heart; it ascends from the left ventricle and is comprised of the aortic root, aortic arch, descending thoracic and abdominal aorta (AA) (Figure 3) (Porth, 2002).  Major arterial branches arise off the aorta including the renal arteries, superior mesenteric artery (SMA), celiac axis and inferior mesenteric artery (Aggarwal et al., 2011). 	Comment by Angela Farley: I think this should be figure 2?
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[bookmark: _Hlk134469923]The aorta wall is comprised of three layers: Tunica Intima, Media, and Adventitia, shown in Figure 3 (Dave et al., 2022).  Each plays a role in the maintence of structural integrity and function of the aorta (Dave et al., 2022).  Endothelial cells provide a barrier; elastic laminae increase vessel compliance; smooth muscle cells (SMC) regulate vessel diameter; and the extracellular matrix (ECM) provides structural support and elasticity (Figure 4) (Rastogi et al., 2022). Kuivaniemi et al. (2019) state the AA undergoes less remodelling during embryology than the thoracic aorta, resulting in 50% fewer elastic laminae within the tunica media, making it susceptible to aneurysms (Figure 5). 	Comment by Angela Farley: Great!	Comment by Angela Farley: Great images – well done!
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[bookmark: _Hlk134560148][bookmark: _Hlk134470075][bookmark: _Hlk134470376]An abdominal aortic aneurysm (AAA) is a focal or diffuse distention and structural degradation of the arterial lumen, involving all three layers of the arterial wall, resulting in an increase of ≥50% above normal diameter or ≥3cm (Rumack et al., 2018). Peak systole; outer wall-to-outer wall measurement should be assessed (Rumack et al., 2018).  A false aneurysm or pseudoaneurysm does not involve all layers of the aorta wall (Sander & Hall-Terracciano, 2016).

Kanani & Harling (2012) state up to 75% of patients may be asymptomatic, while others present with a pulsatile mass, abdominal bruit, or central chest pain. Left untreated, this results in progressive thinning of the vessel wall, potentially resulting in rupture (Rastogi et al., 2022). Surgical intervention is usually considered when diameter reaches ≥5cm, with average increase in diameter 2mm annually (Sander & Hall-Terracciano, 2016).

[bookmark: _Hlk134379351]AAA can further be classified by shape and location.  Figure 6 shows location descriptors; however, infrarenal AA are said to account for 80% of all AAA.  If an AAA is seen to start within 1.5cm of the SMA or 2cm of the celiac axis (Figure 6), the renal arteries are likely to be involved (Rumack et al., 2018).  
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[bookmark: _Hlk134469969]Figure 8 shows common shape descriptors; 80% of all AAA are said to be infrarenal fusiform (Virmani et al., 2022).	Comment by Angela Farley: Or figure 7? Which one do you think the AAA in this case scenario might be? Referring to the case in our assignment would have demonstrated deeper understanding.
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Description automatically generated with medium confidence]
The formation of a AAA may relate to a combination of environmental or hereditary factors and systemic vascular disease (Torres-Fonseca et al., 2019). Genetically SMC apoptosis, inflammation, cytokine activation, ECM destruction and oxidative stress all lead to a reduction in compliance of the arterial wall due to remodelling of collagen fibres (Torres-Fonseca et al., 2019). Environmental and hereditary risk factors are shown in Figure 9.
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[bookmark: _Hlk134469637]Atherosclerosis formation results in SMC recruitment from the media into the intima layer, impacting structural integrity of the vessel, and reducing compliance (Virmani et al., 2022).  Plaque formation results in inflammatory cascade activation and compression of blood supply, decreasing tunica media oxygenation, leading to necrosis and fibrosis of the ECM and SMCs (Virmani et al., 2022).  Combined, this causes weaking of the vessel wall as shown in figure 10. 

Hypertension causes vessel constriction, leading to ischemia and cellular damage or death (Torres-Fonseca et al., 2019). Cells are replaced with fibrotic tissues which lack elastic properties and impair blood supply, reducing oxygenation, weakening the vessel wall further (Jana et al., 2019).   Mycotic aneurysms, although rare, are caused by circulating organism infection of the aortic wall, leading to activation of the inflammatory cascade, weakening the vessel wall (Virmani et al., 2022). 	Comment by Angela Farley: This was an excellent discussion but was fairly extensive and over the word count. Try to stay succinct in your responses to ensure that you are not exceeding word counts by significant amounts.
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Prevalence
Jana et al. (2019) state, AAA is the “12th leading cause of death in the aged population in developed countries”.  Total prevalence over 65-years is estimated as 1.3-8.9% in males, compared to 1-2.2% in females (Virmani et al., 2022). According to Rumack et al. (2018), 80% of all AAs are intrarenal in location.  It is estimated 9-16% of patients with atherosclerosis will develop a AAA (Virmani et al., 2022). Total mortality in the instance of rupture is estimated to be 85-90% (Rumack et al., 2018). 	Comment by Angela Farley: Great!
Case study sonographic findings 
A curved array low frequency transducer is used to show an anechoic vessel in longitudinal representing the AA.  The liver can be seen anterior to the vessel with the spine posteriorly.  Abnormal findings include an increased vessel diameter of 41.4mm with thickened echogenic walls representing calcification. The walls have an irregular appearance.	Comment by Angela Farley: Great!
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Description automatically generated]	Comment by Angela Farley: Excellent labelling here!
Provisional diagnosis
After discussion throughout this paper on pathophysiology, aetiology, and common ultrasound findings of a AAA we can now collate this for diagnosis for the case study.  Longitudinal image shows the dilatated aorta with outer wall-to-outer wall measurement ≥50% of normal aorta vessel diameter and ≥3cm.  The aneurysm can be seen to form the fusiform shape. Calcification of the aortic wall is demonstrated by the thickened echogenic wall.  
Provisional diagnosis: Infrarenal fusiform aneurysm measuring 41.4mm in anterior-posterior diameter.  Thickened irregular walls with calcification.  	Comment by Angela Farley: Excellent! Well done, you are correct!

Task 3
AAA complications include dissection, embolism, thrombotic occlusion, structural compression, compromised blood supply to distal tissues or limbs and rupture, causing bleeding into the peritoneal cavity or retroperitoneal cavity and possible death (Kuivaniemi et al., 2019).  According to Aggarwal et al. (2011), risk of rupture is commonly associated with expansion rate, gender, and diameter (Figure 12). 
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[bookmark: _Hlk134506735]Where a AAA is identified, ultrasound assessment of the entire infrarenal aorta through to aortic bifurcation and common iliac arteries (CIA) should occur (Rumack et al., 2018). CIA images including doppler traces allow for assessment of aneurysmal extension; CIA ≥2cm is considered aneurysmal (Sander & Hall-Terracciano, 2016). Renal assessment should occur for perfusion, scarring, size, and echogenicity as structural compression of the ureter may cause hydronephrosis or decreased renal perfusion (Rumack et al., 2018).  Ensure through assessment at the level of the celiac axis, SMA, renal arteries and aortic bifurcation (Sander & Hall-Terracciano, 2016). 

It is vital the sonographer ensures correct outer wall-to-outer wall calliper placement to avoid aneurysm false reporting (Rumack et al., 2018). Surgical intervention is normally considered once a AAA reaches ≥5cm or when growth between surveillance scans is greater than anticipated (Sander & Hall-Terracciano, 2016).  Renal or iliac arteries involvement alters surgical intervention, so should be carefully assessed (Sander & Hall-Terracciano, 2016).  

Colour doppler can be used to assess thrombus within the vessel.  The presence of thrombus should be carefully assessed to avoid incorrect calliper placement.  Additionally, the calibre of the vessel should be assessed for true patency to ensure no vascular compromise to distal structures (13).

When an incidental AAA finding occurs or where routine surveillance shows unexpected change, the sonographer should discuss the findings with the radiologist to ensure no further intervention is required, before the patient leaves the department (Sander & Hall-Terracciano, 2016).  	Comment by Angela Farley: Great – including in your response briefly what type of treatment this patient would have if this did increase in size would have been a nice addition to your response for this task, otherwise a good response.


References	Comment by Angela Farley: Well done, you have once again referenced your discussion and reference list correctly and used a good number of scholarly references to add depth and credibility to your discussion.

This was an excellent assignment where you have included thoughtful, thorough yet succinct responses. All information required for each task was included and you have demonstrated an excellent understanding of the key concepts.
Very well done – I wish you all the very best in your future studies. Keep up the great work!
Please see my comments to the side of your assignment for your feedback and the marking rubric that has also been returned for where you sat in the grading for each task. HD
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Figure 1: Case study aorta in longitudinal (University of South Australia,
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Figure 2: The abdominal aorta and its position relative to diaphragm, inferior vena cava and kidneys

(Kanani & Harling, 2012).
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Figure 3: The Structure of an Artery Wall
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Figure 4: Aortic wall composition (Rastogi et al., 2022)
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Figure 5: Cellular composition of thoracic aorta compared to abdominal aorta (Kuivaniemi et al., 2019)
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Figure 6: Identification of the celiac artery and SMA helps determine renal artery involvement of an

aneurysm (Jones & Gramer, 2016)
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Figure 7: Classification of abdominal aortic aneurysm
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Figure 8: Common aneurysm shapes and their ultrasound appearance

(Central Sydney Cardiology, 2012)
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Figure 9: Up to 80% of all AAA are found to be infrarenal (Virmani et al., 2022)
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Figure 10: Pathological flow chart of AAA progression (Kuivaniemi et al., 2019)
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Figure 11: Case study image of aorta in longitudinal (University of South Australia, 2023)
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Figure 12: Risk of rupture related to diameter of aneurysm (Aggarwal et al., 2011)
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