The Society of Vascular Technology (SVT) Endovascular Aneurysm Repair (EVAR) Fenestrated Endovascular Aneurysm Repair (FEVAR) and Contrast Enhanced Ultrasound (CEU) Workshop Reflection

This was a valuable one day workshop to reinforce my current knowledge as well as further my knowledge, especially as I do not currently do any Contrast Enhanced Ultrasound (CEUS). Firstly, a Senior Clinical Vascular Scientist presented Endovascular Aneurysm Repair (EVAR) imaging and managing endoleaks. The EVAR excludes the Abdominal Aortic Aneurysm (AAA) from the circulation and the endoleak is the most frequent delayed complication of EVAR and can be defined as the passage of blood into the aneurysm sac outside the endograft. This was a very useful presentation as it emphasised the importance of knowing the different types of EVAR stent grafts when scanning patients. Each manufacturer produces different stents which have associated features and may present scanning pitfalls. On reflection, this reminded me of the importance of knowing about the patient before scanning and revising the different stent grafts as I feel my current knowledge is not sufficient. The current preferred EVAR stent grafts are Aorfix (Lombard Medical),       Zenith (Cook Medical), a conventional device which uses barbs and wirse for fixtation at the proximal and distal attachment sites. and Nellix (Endologix). This uses stents plus biostable polymer injected into EndoBags that seal off the aneurysm. The EndoBags can be misinterpreted as a dissection or thrombus on ultrasound. Type I endoleaks are still possible between the EndoBags.
This presentation, and throughout the day, increased my knowledge of the complications of EVAR stent grafts, particularly endoleaks, and also giving the vascular surgeons as much information about the nature of the leak as possible order to plan patient management. On reflection, I can improve my ability to identify the source of an endoleak by revising my knowledge of the aortic branches. I learnt to sub classify Type II endoleaks; Type IIa are to-and-fro biphasic flow leaks suggests the absence of outflow and Type IIb are inflow and outflow connection types where there is a connection between the inflow and outflow aortic branches.   
I have previously scanned Fenestrated Endovascular Aneurysm Repair (FEVAR) which was a good skill to have as it involves more abdominal knowledge and techniques and so this presentation was a revision for me. We do not currently scan complex FEVAR cases, they have CT surveillance but in future this may change as it is recognised that ultrasound is accurate and does not involve a radiation dose to the patient. 
The workshop then went on to cover CEUS including indications and setting up a service which we definitely have scope to do, therefore this workshop was very important to increase my knowledge and understanding. We then moved on to look at the interpretation of CEUS images of EVAR stent grafts. CEUS is indicated in the following cases; 
1. Growth rate >5mm in 6 months with or without endoleak
2. New endoleak
3. Unable to identify or classify endoleak
4. Unable to tolerate CT contrast

This was an excellent session with lots of images to demonstrate different endoleaks imaged with CEUS. 
In the afternoon, this knowledge was consolidated with an interactive quiz using a number of cases with duplex and CEUS images for the audience to identify the endoleak.
The use of colour duplex ultrasound as a first line surveillance tool is supported by literature. A study carried out in 145 patients by Gray et al (2012) concluded that duplex ultrasound can replace CT as the first line surveillance tool following EVAR. 
The use of CEUS is also well supported by literature. A study carried out in 108 patients by Cantisani et al (2011) found that CEUS identified more endoleaks than CTA and MRA with a sensitivity of 96% and specificity of 100%. Milen et al 2013 concluded that CEUS can enhance EVAR surveillance through clarification of endoleak and target vessel patency when standard imaging modalities are not diagnostic.
This meeting has consolidated my knowledge of endoleaks, giving me an opportunity to review new material and to reinforce my learning. This will enhance my role as a Vascular Scientist, especially when I work alone running a clinic in a difference hospital where I don’t have any other colleagues to ask for a second opinion. It highlighted the importance of evaluating the stent for integrity and kinking.
Bidirectional to-fro waveforms could be predictive of AAA sac enlargement due to the following mechanism: An endoleak can connect a higher pressure inflow source (lumbar or IMA) with an outflow vessel such as another nearby lower pressure lumbar vessel we would see biphasic SDWs much as normal peripheral arteries. However, if the lumbar or IMA has only an inflow source into the AAA sac and no nearby lumbar or other feeding vessel, the SDW would reveal the to-and-fro SDW. The to-and-fro SDW reflects the lack of an outflow source vessel and thus increases the diastolic pressure in the AAA sac; the net effect is to increase the mean pressure in the AAA sac. However, a previous study concluded that to/fro endoleaks spontaneously seal and those with biphasic/monophasic flow persist (Parent et al 2002). It is also interesting that this study looked at the occurrence of endoleak and found that indicates the onset is highly variable and unpredictable. Parent et al (2002) offer an explanation for the delayed appearance of endoleak which may be the difficulty of the initial examination, especially if the patient’s abdomen is distended from ileus or painful from groin or retroperitoneal incisions. Another possibility is that the feeding vessels initially thrombose but over time recanalise as a result of thrombolysis or conformational changes. The longer term results of this study show that if Type II endoleak is to spontaneously seal, this should occur within one year.
Type IIa endoleaks were to-and-fro biphasic flow leaks in which LAs and/or the IMA show changes in the blood flow direction from retrograde to antegrade. Type IIb endoleaks are inflow-and outflow connection-type leaks in which there is a connection between the inflow and outflow aortic branches (ie, the IMA or LAs). The 4D-flow analysis shows a vessel perfusing the aortic sac (inflow in a retrograde manner) that connects with another vessel of the aortic sac (outflow in an antegrade manner).
My reading has also highlighted the importance of considering that a patient may have more than one type of endoleak and Parent et al (2002) comments of the development of Type I endoleak subsequent to a Type II endoleak and may be explained by changes in the sac pressure so that the endograft may not be able to stay in full contact with the arterial wall.
[bookmark: _GoBack]During my surveillance scans I will strive to reliably identify endoleak, to discern branch flow from attachment site endoleak, to identify the vessels feeding and exiting the AAA sac, and to characterize the Doppler scan waveform pattern and determine diameter measurement to facilitate the identification of patients who need additional treatment for endoleak versus those who can continue observation. This is vital for these patients who require lifelong imaging surveillance to detect complications, which are often asymptomatic. Early detection allows the potential to intervene and prevent aneurysm growth and rupture as complications after EVAR can be life threatening and require prompt diagnosis and intervention. These scans can be technically demanding as patients are often obese technically and may have extensive arterial wall calcifications. With proper training and good scanning technique, it is possible to accurately image the proximal and distal fixation sites and determine the aneurysm sac size in the majority of patients. 
Intraoperative completion angiography will identify 
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