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Chair’s Welcome
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It is with great pleasure that I welcome you to the Annual University of Toronto Vascular Surgery Research Day.   It’s been another productive year and as we come to the end of the academic year we gather to celebrate the successes and research productivity of our faculty, students, residents, fellows and research trainees.  I’m very impressed with the quality and breadth of the research being performed throughout our Division and I hope you join me in congratulating today’s presenters for their outstanding work. 

The highlight of the day will be the 4th Annual K. Wayne Johnston Visiting Lecture in Vascular Surgery.  We are privileged to have Dr. Ronald Dalman from Stanford University as our guest.  Ron is a premier academic surgeon who leads a team at Stanford that is at the forefront of all aspects of innovation and discovery.  I’m sure that his talks will be fascinating, informative and will inspire us to greater academic heights. 

I’d like to extend specific thanks to the U of T Vascular Surgery Executive who made this day possible through their commitment to our academic mission.  These surgeons include: Drs. Thomas Lindsay (Division Head, UHN), Drs. Mohammed Al-Omran (Division Head, St. Michael’s), Andrew Dueck (Division Head, Sunnybrook), Marc Pope (Division Head, Trillium), Aaron Beder (Division Head, Humber River), George Oreopoulos (Director of Postgraduate Education), Elisa Greco (Director of Undergraduate Medical Education) and Giuseppe Papia (Quality & Best Practices). 

Welcome and I hope you enjoy the Vascular Surgery Research Day.

Sincerely,
[image: ]
Thomas L. Forbes, MD, FRCSC, FACS
Professor & Chair, Division of Vascular Surgery
University of Toronto 


K. Wayne Johnston Visiting Lecturer in Vascular Surgery

In recognition of Dr. Johnston’s unprecedented contributions to our specialty of Vascular Surgery and the University of Toronto an annual lecture began in his name.  Dr. Johnston was a founding member and President of the Canadian Society for Vascular Surgery and later became President of the Society for Vascular Surgery.  He is a pre-eminent academic surgeon who served as Editor-in-Chief of the Journal of Vascular Surgery and Co-Editor of two editions of Rutherford’s Textbook of Vascular Surgery.  No other Canadian, and few internationally, have contributed more to academic vascular surgery than Dr. Johnston.  In 2009 he was honored with the Lifetime Achievement Award by the Society for Vascular Surgery.  

This lectureship was made possible through the generous donations of faculty, students and alumni.
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Previous Recipients

2012		Joseph L. Mills		University of Arizona
2013		Lewis B. Schwartz	University of Chicago
2014		Philip P. Goodney	Dartmouth


2015 K. Wayne Johnston Visiting Lecturer in Vascular Surgery

Ronald L. Dalman, MD
Chidester Professor of Surgery & Chief of Vascular Surgery
Stanford University
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We are thrilled to welcome Ron Dalman to Toronto as the 2015 K. Wayne Johnston Visiting Lecturer in Vascular Surgery.
Dr. Dalman graduated from the University of Michigan School of Medicine in 1984. He completed his general surgery residency at the University of Washington in 1989. He completed fellowship training in vascular surgery at the Oregon Health Sciences University in 1991.
He is board certified in both vascular surgery and general surgery.
Dr. Dalman has been a Stanford vascular faculty member since 1992. He currently serves as professor and chief of the Division of Vascular Surgery at Stanford University Medical Center. Dr. Dalman is also a staff surgeon at the VA Palo Alto Health Care System. He served as section chief of vascular surgery at VA Palo Alto from 1991 to 2005.
Dr. Dalman's research interests include the basic underlying mechanisms responsible for abdominal aortic aneurysm (AAA) disease, as well as novel drug, device and exercise therapies to limit progression of small AAAs. He also has extensive experience investigating novel treatments for occlusive diseases of the lower extremities, including lower extremity limb salvage procedures and the modern management of walking disorders such as intermittent claudication.
Dr. Dalman has published extensively in the scientific literature, has given innumerable peer reviewed and invited lectures.  He is a past-President of the Western Vascular Society, former Chair of the Research Council of the Society for Vascular Surgery and current Chair of the SVS Program Committee.


Objectives:
1. To obtain new knowledge regarding advances in basic science and clinical research in the field of vascular surgery.
2. For vascular surgery trainees, to have an opportunity to present their research work and to obtain feedback and questions from their peers.
3. To obtain new knowledge regarding the pathophysiology of abdominal aortic aneurysms.
4. To understand the value of continuing quality assurance in surgical practice.
5. To have an opportunity to learn and collaborate with colleagues within and without the University of Toronto.






Accreditation:
The 2015 University of Toronto Division of Vascular Surgery Annual Research Day is a self-approved group learning activity (Section 1) as defined by the Maintenance of Certification Program of the Royal College of Physicians and Surgeons of Canada

Certificates of Attendance and Evaluation Forms will be sent to attendees following the meeting. 
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RESEARCH DAY AGENDA

June 12th, 2015
University Club of Toronto
380 University Avenue
2nd Floor Main Dining Room

0700 – 0745:	Continental Breakfast


0745 – 0800:	Welcoming Remarks
			Dr. James Rutka
			R.S. McLaughlin Professor & Chair, Department of Surgery, University of Toronto

			Dr. Thomas Forbes
			Professor & Chair, Division of Vascular Surgery, University of Toronto


0800 – 0915:	Morning Session - I
Moderator: Dr. Andrew Dueck (Division Head, Sunnybrook)

0800 – 0815:	Isolation and molecular characterization of proliferating plaque macrophages.
		Caleb C.J. Zavitz, Sherine Ensan, Barry B. Rubin, Clinton S. Robbins

0815 – 0830:	Analyzing surgical performance using cumulative sum (CUSUM) charts.
		Lauren Gordon

0830 – 0845:	Astrocytes and mesenchymal stromal cells inhibit 3D endothelial tube growth in the absence of angiogenic stimulation.
	Husain A. Al-Mubarek, Mohammed Al-Omran, Paul J. Davis, Shaker A. Mousa

0845 – 0900:	Public knowledge about PAD: The gap is larger than we thought.
		Musaad AlHamzah, Chriso El Morr, Peggy Ng, Mohammed Al-Omran

0900 – 0915:	Present and perish? Translation of grants to publication.
		Sean Crawford, Naomi Eisenberg, Graham Roche-Nagle



0915 – 0945:	Refreshment Break

0945 – 1030:	Morning Session – II
			Moderator: Dr. George Oreopoulos (Program Director)

0945- 1000:	The impact of caliper measured native arm vein diameter on maturation of autologous arteriovenous fistulas for hemodialysis access.
	Konrad Salata, Ahmed Kayssi, Andrew Dueck, M Oliver, Daryl Kucey, Giuseppe Papia

1000 – 1015:	Angioscopic imaging as an adjuvant to fluoroscopy during endovascular surgery.
		Patrick Z. McVeigh, Brian C. Wilson, Mark Wheatcroft, Tony Moloney

1015 – 1030:	Aortoiliac aneurysm repair with IBGs: the Toronto Experience
Dennis Jiang, Naomi Eisenberg, George Oreopoulos, Leonard Tse, Barry Rubin, Thomas Lindsay, Graham Roche-Nagle

1030 - 1100: 	Surgeon Scientist Training Program Forum
			Moderator: Dr. Thomas Lindsay (Division Head, UHN)

1030 – 1045:	Magnetic Resonance Imaging characterization of peripheral arterial chronic total occlusions with microCT and histologic validation.
	Trisha Roy, Garry Liu, Xiuling Qi, Andrew D. Dueck, Graham A. Wright

1045 - 1100:	Sex differences in the long-term outcomes of peripheral arterial disease.
	Mohamad A. Hussain, Thomas Lindsay, Muhammad Mamdani, Xuesong Wang, Subodh Verma, Mohammed Al-Omran



1100 – 1110: 	Introduction of Dr. Dalman by Dr. Forbes
					
1110 – 1200:	4th Annual K. Wayne Johnston Lecture
			Pathogenesis and progression of abdominal aortic aneurysm disease
			Dr. Ronald L. Dalman
Chidester Professor of Surgery & Chief of Vascular Surgery, Stanford University


1200 - 1245:	Lunch



1245 - 1345:	Afternoon Session
			Moderator: Dr. Mohammed Al-Omran (Division Head, St. Michael’s)

1245 - 1300:	Towards an understanding of fenestrated aortic stent graft rotation: geometric analysis of iliac arteries.
Matthew G. Doyle, Elrasheed Osman, Sean A. Crawford, Naomi Eisenberg, Cristina H. Amon, Leonard W. Tse

1300 - 1315:	Thoracic outlet syndrome, supraclavicular decompression: a single center experience.
		Raphael Gonzalez Pupo, Mohammed Al-Omran

1315 - 1330: 	Predictors of hospital readmissions after lower extremity amputations in Canada.
		Ahmed Kayssi, Charles de Mestral, Thomas L. Forbes, Graham Roche-Nagle

1330 – 1345:	Retroperitoneal AAA repair in high risk patients
		Devaraj Srinivasamurthy, N Haldipur, S Singh, W Pillay


1345 - 1430:	4th Annual K. Wayne Johnston Lecture
			Optimizing quality and value in vascular care
			Dr. Ronald L. Dalman
			Chidester Professor of Surgery & Chief of Vascular Surgery, Stanford University



1430 - 1445:	Refreshment Break & Adjudication by Judges 

1445 - 1500: 	Awards Presentation

1500:		Adjourn









Isolation and molecular characterization of proliferating plaque macrophages

Caleb CJ Zavitz (1,4,6), Sherine Ensan (3), Barry B Rubin (1,5),and Clinton S Robbins (1,2,3,4)

(1) Division of Vascular Surgery, Department of Surgery (2) Department of Laboratory Medicine and Pathobiology, (3) Department of Immunology, University of Toronto, Toronto, ON

(4) Division of Advanced Diagnostics, Toronto General Research Institute, (5) Peter Munk Cardiac Centre, Toronto General Hospital and University Health Network, Toronto, ON

(6) Department of Pathology and Molecular Medicine, McMaster University, Hamilton, ON

Objective: Proliferation of macrophages within atherosclerotic plaques is the dominant force behind lesional cell accumulation, yet little is known about the factors that drive this. We aimed to develop and validate a process for isolating single, viable proliferating macrophages from atherosclerotic lesions, and perform a molecular characterization of these cells. 

Methods: Atherosclerotic aortas were collected from ApoE-/- mice fed a diet high in fat and cholesterol. Single cell suspensions were isolated by mechanical and enzymatic disruption, and cells were stained with fluorochrome-conjugates antibodies and DNA binding dyes. Cells were sorted by FACS, and proliferating and non-proliferating macrophages were isolated. RNA was collected from both fractions, and the expression of of 62,976 total RNA transcripts was interrogated by competitive microarray. 

Results: We identified an optimized strategy for isolation, identification, and sorting of live, proliferating macrophages from atherosclerotic plaques, suitable for gene expression analysis. Of the 62,976 genes we investigated, 858 were significantly different in expression between the proliferating and non-proliferating macrophages. Genes with the greatest fold change in expression included Ldlrad3, Gm626, Btn1a1, Epha5, and Fam54a, all of which were at least 7.5-fold different in expression between proliferating and non-proliferating macrophages. Principal component analysis was performed, and identified unique gene signatures which can discriminate proliferating from non-proliferating cells.
 
Conclusion: The process described here allows the first-ever viable isolation of proliferating macrophages from atherosclerotic plaques.​We identified unique gene signatures of proliferating and nonproliferating macrophages. Further analyses will now be completed, and candidate genes will be examined as potential therapeutic targets to interfere with atherosclerosis.







Analyzing surgical performance using cumulative sum (CUSUM) charts

Lauren Gordon

Objective: When an adverse outcome changes in frequency, it is important to identify a cause.  Cumulative sum (CUSUM) charts identify clinically significant changes in adverse events by graphing performance over time. This presentation will provide an overview of CUSUM: what it is, how to interpret monitoring charts, variations in the method, and future directions in its application.

Methods: The CUSUM chart plots a cumulative performance statistic over sequential cases. Control limits are set so the chart can “alarm” should outcomes deteriorate from expected.  There are a number of variations of the CUSUM technique: one accounts for variable patient risk using a risk-adjusted cumulative sum (RA-CUSUM). Another presents a new way to monitor a learning curve (LC-CUSUM).

Results: A thorough search of the literature revealed 13 articles focusing on CUSUM charts as applied to vascular surgery, the earliest in 2002. Nine articles focused on monitoring adverse events, three with a risk-adjusted method, while the other four conducted learning curve analysis. Procedures studied included open (elective N=3; ruptured N=2) and endovascular (elective N=1; ruptured N=1) abdominal aortic aneurysm repair, thoracic aortic endovascular interventions (N=1), brachial artery access (N=1), carotid endarterectomy (N=1), robotic assisted aortofemoral bypass grafting (N=1), and aggregated arterial interventions (N=2). CUSUM has many future applications. The new LC-CUSUM technique can better monitor how surgeons learn new techniques and trainees learn old ones. The standard CUSUM method, applied to intraoperative variations in performance, could help improve standards in the operating room.  Furthermore, with the implementation of Quality-Based Procedure (QBP) funding, many argue that a pay-per-procedure model incentivizes neglect of high-risk populations. If financial adjustments are made for high-risk patients, risk adjusted CUSUM may still allow monitoring of surgical quality, to ensure that standards are met regardless of baseline patient risk.

Conclusion: Cumulative sum charts are a dynamic monitoring technique that can effectively detect changes in performance. These changes in performance can be further studied in order to improve systems, processes and behaviour and ultimately improve patient care.












Astrocytes and Mesenchymal Stromal Cells Inhibit 3D Endothelial Tube Growth in The Absence of Angiogenic Stimulation

1,2Husain A. Al-Mubarak,  1,2,3Mohammed Al-Omran, 4,5Paul J. Davis,  5Shaker A. Mousa

1. Division of Vascular Surgery, Department of Surgery, College of Medicine, King Saud University, Riyadh, Saudi Arabia.

2. Division of Vascular Surgery, St. Michael's Hospital, Toronto, Ontario, Canada.
 
3. Department of Surgery, Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada

4. Department of Medicine, Albany Medical College, Albany, NY, USA

5. Pharmaceutical Research Institute, Albany College of Pharmacy and Health Sciences, Albany, NY, USA.

Objective: Cell based approaches in peripheral arterial disease supplement endothelial cells; endothelial precursors or stem cells aimed at bolstering angiogenesis have resulted in suboptimal results. The effect of co-culture on endothelial tube formation and growth provides insight to the feasibility of cell combinations and/or novel growth factors in cell based approaches. We aimed to examine endothelial cell sprouting in differing conditions of angiogenic stimulation and co-culture.

Methods: Human Umbilical Vein Endothelial Cells (HUVECs) were seeded on micro carrier beads and then encapsulated in fibrin gels. Normal Human Astrocytes (NHAs) or adipose derived Mesenchymal Stromal Cells (adMSCs) were then seeded over the gels with or without FGF and VEGF supplementation. Mean endothelial tube length, mean endothelial sprouts per micro carrier bead, and proportion of micro carrier beads with endothelial sprouts were quantified over 9 days. Co-cultures of HUVECs with NHAs or adMSCs in 2D Matrigel tube formation assays were used to examine the changes associated with direct contact on tube formation.

Results: Co-culture of HUVECs with NHAs or adMSCs resulted in longer mean tube length, prolonged growth phase, and delay of senescence in 3D culture over 9 days. NHAs were able to associate with HUVEC tubules at branch points and segments in 2D assays without hindrance to tube formation, whereas adMSCs were inhibitive. 

Conclusion: We have demonstrated the ability of NHAs and adMSCs to promote the growth and survival of 3D endothelial sprouts over 9 days in the presence of FGF and VEGF. This response is negated in the absence of FGF and VEGF. Additionally, we demonstrated the ability of normal human astrocytes to associate with endothelial cells in 2D tubes in an enabling manner.


Public Knowledge about PAD: The Gap is Larger than we Thought
Musaad AlHamzah1, 2, Christo El Morr3, Peggy Ng4, Mohammed Al-Omran1,2,5
1Division of Vascular Surgery, University of Toronto, Toronto, Ontario, Canada
2Division of Vascular Surgery, College of Medicine, King Saudi University, Riyadh, Saudi Arabia
3School of Health Policy and Management, York University, Toronto, Ontario, Canada
4School of Administrative Studies, York University, Toronto, Ontario, Canada
5Division of Vascular Surgery, St. Michael’s Hospital, Toronto, Ontario, Canada
Objective: Unlike coronary heart disease, peripheral arterial disease (PAD) has not been a major focus in population-based cardiovascular health programs and campaigns. The aim of our study was to examine the knowledge of PAD among the general public.
Methods: We conducted a cross-sectional, interview-based survey of 240 adults at multiple public locations in Toronto, Canada, from September, 2014-October 2014. A pre-designed and validated questionnaire was used to examine participant knowledge of PAD within the following domains: signs and symptoms, risk factors, preventive measures, treatment options, and possible complications. Descriptive analysis and correlation tests were carried out.
Results: Of the 240 participants surveyed, 65% were women, 44% were ≥60 years old, and 69% had completed post-secondary education (Table 1). Although 21% of the participants had heard about PAD, only 6% knew someone else with the disease. Participants were able to identify at least one PAD knowledge domain variable in the following frequencies (Table 2): signs and symptoms (14%), risk factors (14%), preventative measures (17%), treatment options (14%), and possible complications (15%). Knowing a patient with PAD was associated with better knowledge of all domains.
Conclusion: Our results demonstrate poor overall knowledge of PAD among the general population in Toronto. The public is not aware of the risks of PAD, nor are they aware of measures they can take to prevent PAD. Population-based interventions are urgently needed to increase awareness of PAD among the public.










Present and Perish? Translation of grants to publication
Sean Crawford1, Naomi Eisenberg1, Graham Roche-Nagle1
1Division of Vascular Surgery, Toronto General Hospital, PMCC, UHN, Toronto, ON
Objective:  The objective of this study was to assess the effectiveness of the Canadian Society for Vascular Surgery (CSVS) awards in promoting research and its subsequent publication in peer-reviewed journals.
Methods: CSVS award recipients from 2005-2013 were searched on the PubMed database for publications with abstracts relating to the award topic as published on the CSVS website. The Cook Research Award, the Gore Research Award, the John L. Provan Award, the Josephus C. Luke Award and the Sigvaris President’s Award were evaluated. The Society for Vascular Surgery (SVS) Resident Research Awards (2005-2013), the Clinical Research Seed Grants (2012-2013) and the Canadian Association of General Surgeons (CAGS) Canadian Surgery Research Fund Awards were evaluated for comparison.
Results:  The CSVS Cook, Gore and Provan prospective awards resulted in publications in peer-reviewed, PubMed-indexed journals in 44% (n=9), 38% (n=8), and 13% (n=8) of the awards, respectively. The overall publication rate in this prospective award category was 32% (n=25). Only 55% of award recipients presented their research at the subsequent CSVS meeting as mandated. The Josephus C. Luke Award and the Sigvaris Award resulted in publications in 66% and 20% of awards, respectively. In comparison, the SVS Resident Research Awards, which require simultaneous submission of both an abstract and manuscript resulted in a 100% publication rate (n=9). The SVS Clinical Research Seed Grants had a publication rate of 66% (2012-2013; n=6). The CAGS Canadian Surgery Research Fund Awards resulted in a publication rate of 83% (n=24). 
Conclusion:  Despite mandated follow-up reports in subsequent years, CSVS awards have a marked lower publication rate than the CAGS or SVS awards. While further evaluation would be required to better understand the factors most important to the conversion of a CSVS abstract to publication, we need to improve the dissemination and publication of these society funded research projects.










The impact of caliper measured native arm vein diameter on maturation of autologous arteriovenous fistulas for hemodialysis access
Konrad Salata, Ahmed Kayssi, Andrew Dueck, M Oliver, Daryl Kucey, Giuseppe Papia. 
Division of Vascular Surgery, Sunnybrook Health Sciences Centre, University of Toronto
Objective: Several guidelines address minimum outflow vein diameter for arteriovenous fistula maturation. Their recommendations are indistinct, as the literature from which they are derived is inconsistent. These studies employ ultrasonographic vein measurements despite precision error on the order of millimeters, and do not correlate them with intra-operative values. Our primary objective was to determine how vein diameter measurements by preoperative ultrasonography correlate with intra-operative caliper measurements. Our secondary objective was to evaluate whether intra-operative measurements affect arteriovenous fistula maturation.
Methods: We conducted a prospective cohort study including all patients undergoing autologous brachiocephalic fistula creation. Baseline demographic variables were collected from the medical record. Cephalic vein measurements were taken using duplex scanning in the supine position using a simple rubber tourniquet. Castroviejo calipers were used intra-operatively to obtain cephalic vein diameters prior to division and after anastamosis. Patients were followed for one year post-operatively. Fistula maturation was judged using a combination of physical examination, the KDOQI criteria, and the ability to cannulate and use the fistula. Patients were divided into two groups according to fistula maturation. Spearman correlation co-efficients were calculated between pre-operative and intra-operative vein diameters. Statistical analysis was conducted using Chi square, Fischer’s exact tests, and t-tests as applicable. 
Results: The present study has consented two patients. One was excluded as a result of conversion to basilic vein transposition. The remaining patient’s cephalic vein measured 2.5 mm pre-operatively, and 3 and 6 mm prior to and after division, respectively. 
Conclusion: No conclusions can be made based on this preliminary data. Inclusion criteria may need to be expanded in order to increase enrollment. 






Angioscopic imaging as an adjuvant to fluoroscopy during endovascular surgery 
Patrick Z McVeigh1,2, Brian C Wilson1, Mark Wheatcroft3, Tony Moloney3
1. Department of Medical Biophysics, Faculty of Medicine, University of Toronto 
2. Undergraduate Medicine Program, Faculty of Medicine, University of Toronto 
3. Division of Vascular Surgery, St. Michael’s Hospital, Toronto
Objective: Endovascular therapies have transformed the treatment of a number arterial diseases, but the 2D fluoroscopy used for real time imaging during a procedure is often sub-optimal in terms of structural or pathological resolution and confers a significant radiation dose to both the patient and the operator. The objective was to demonstrate the feasibility of using an endovascular ultraminiature, high resolution scanning fiber endoscope (SFE) to directly image and guide the placement of aortic stent graft components as an adjunct to conventional fluoroscopy.
Methods: A 3.7Fr SFE was used alongside standard endovascular components in a porcine aorta model system. By making use of pulsed balloon occlusion to provide a blood-free field of view, the SFE was used to image the intact aortic endothelium and identify branch locations, to visualize and guide the deployment of an infrarenal covered stent graft, to identify iatrogenic dissections, and to assess renal stent placement as shown in Figure 1. 
Results: High resolution, video-rate imaging was shown to be possible during all of the common procedures tested here, and provided information that was complimentary to standard fluoroscopic imaging. SFE angioscopy was able to accurately guide the placement of graft components and identify subtle dissections which were not apparent on fluoroscopy.
Conclusion: Endovascular imaging with a SFE provides important information on factors which cannot be assessed fluoroscopically and represents a novel platform on which future vascular interventional techniques may be based as it allows for periprocedural inspection of the integrity of the vascular system and the deployed devices. In addition it may be of diagnostic use for inspecting the vascular wall and in postprocedural device evaluation.
[image: C:\Users\patrick\Documents\Conferences\CSVS 2015\CSVS McVeigh Fig1.png]
Figure 1. 3.7Fr high-resolution angioscope design (a) used in the study, along with in-vivo porcine model system images of (b) 0.014” microwire branch selection and (c) aortic covered stent graft deployment under direct visualization without the need for continuous fluoroscopy.

Aortoiliac aneurysm repair with IBGs: the Toronto Experience

Dennis Jiang, Naomi Eisenberg, George Oreopoulos, Leonard Tse, Barry Rubin, Thomas Lindsay, Graham Roche-Nagle

Objective: To review the iliac branch graft (IBG) procedures performed at Toronto General Hospital and to evaluate their outcomes.

Methods: A retrospective review was conducted of patients who underwent Endovascular Aneurysm Repairs (EVARs) incorporating IBGs from 2007 to 2014. Data on patient demographics, co-morbidities, anatomical details, postoperative events and follow-up findings were gathered by reviewing charts as well as peri-operative imaging.

Results: A total of 44 patients and 53 procedures were reviewed. Nine patients received bilateral IBGs. Average patient age was 75 years (59 to 86).  Male to female ratio was 13:1. Twenty-three procedures were done in accordance to Indications For Use (IFU group). Of the non-IFU group, 13 were due to aneurysmal internal iliac (ANEU), 7 were due to short common iliac (SHORT), and 2 were a combination of the two (COMBO). Pre-operative and post-operative imaging was available for 37 and 39 patients respectively. Imaging follow up length ranged from 0 to 69 months (mean =15). The overall technical success rate was 97.8%. There were 3 mortalities within 1 year of follow up and 1 within 30 days. Overall branch patency rates at 1 year and 2 years were both 95% (42/44). There was 1 IIA occlusion in the IFU group and 1 intra-op failure in the non-IFU group. There were 4 flow-limiting EIA stenoses requiring endovascular intervention, 1 type IB and 2 IBG-related endoleaks requiring revisions, and 3 type II endoleaks leading to glue embolization. The overall re-intervention rate was 18.9% (10/53). Only 1 patient reported ipsilateral buttock claudication.

Conclusions: The medium-term results of IBGs at our centre revealed excellent technical success and patency despite a high number of non-IFU compliance. A more comprehensive follow up protocol is required to obtain more accurate and long-term results. 








Magnetic Resonance Imaging characterization of peripheral arterial chronic total occlusions with microCT and histologic validation
Trisha Roy, Garry Liu, Xiuling Qi, Andrew D. Dueck, Graham A. Wright
Sunnybrook Research Institute, University of Toronto, Toronto, Canada
Objective: Guidelines recommend surgical bypass for peripheral chronic total occlusions (CTOs). Endovascular revascularization, however, offers improved morbidity and shorter length of hospitalization. Not all lesions are amenable to this technique but predicting crossability is difficult due to limitations in characterizing CTOs with current imaging techniques. This study demonstrates the ability of MRI to characterize peripheral CTO components with microCT and histologic validation.
Methods: MRI was performed on 15 excised human peripheral arterial CTO segments from 4 patients. Each sample was imaged at 7 Tesla at high resolution (75μm3 voxels) to produce T2- and T2*-maps using ultrashort echo (UTE) sequences with echo times: {20µs, 500µs, 1ms}. A T2* difference image was produced by subtracting the UTE images and a phase map was constructed. The T2, UTE 20µs and T2* difference images were used together to differentiate CTO components. MicroCT and histology were used to validate regions of interest (ROIs). 
Results: 3 independent reviewers identified 47 ROIs. Example ROIs are presented in Figure 1: Human peripheral arterial chronic total occlusion components.There was excellent agreement between MRI and microCT for calcium (sensitivity 87%, specificity 99%). There was also good agreement between MRI and histology for adipose tissue (100%, 100%), soft tissue (97%, 97%), thrombus (78%, 100%), collagen (83%, 94%) and open lumen (95%, 98%). 
Conclusion: These results demonstrate the potential of high-resolution T2 and T2* imaging using UTE, to characterize lesion components in human peripheral CTOs.  Further work is required to better differentiate thrombus from collagen. This study provides the foundation for future studies in determining the lesion crossability and procedural success rates in peripheral in CTOs.








Sex Differences in the Long-term Outcomes of Peripheral Arterial Disease
Mohamad A. Hussain, Thomas Lindsay, Muhammad Mamdani, Xuesong Wang, Subodh Verma, Mohammed Al-Omran
Divisions of Vascular Surgery, St. Michael’s Hospital & University Health Network
Objectives: Data on sex-related differences in outcomes of patients with PAD are limited. We sought to investigate differences in long-term adverse cardiovascular (CV) and limb outcomes between male and female PAD patients.
Methods:  A population-based cohort study with up to 7 years of follow-up was conducted using linked administrative databases in Ontario, Canada. Individuals aged 40 years or older who visited a vascular surgeon between April 1, 2004 and March 31, 2007, and carried a diagnosis of PAD comprised the study cohort. The primary outcome was a composite of death or hospitalization for stroke or myocardial infarction. Secondary outcomes included lower limb amputation or revascularization. Cox proportional hazards modeling was used to compute unadjusted hazard ratios (HR), and HRs adjusted for baseline covariates.
Results:  A total of 6915 patients were studied. Women (n=2461) were older (72±12 versus 69±11 years). Women experienced the primary outcome at a higher rate in the unadjusted model (unadjusted HR, 1.06 [95% CI, 1.002 to 1.13]; P=0.044), although there was no difference in the risk of primary outcome after controlling for baseline covariates (adjusted HR, 0.99 [95% CI, 0.92 to 1.05]; P=0.64) (Figure). Women were less likely to undergo minor amputation (adjusted HR, 0.73 [95% CI, 0.62 to 0.85]; P<0.001), and arterial bypass surgery (adjusted HR, 0.82 [95% CI, 0.71 to 0.94]; P=0.004). There were no differences in the rates of major amputation (P=0.43) or endovascular revascularization (P=0.60).
Conclusions:  We found women with PAD tend to be older; however after controlling for baseline characteristics, we identified no significant differences in the long-term risk of CV events between women and men. Women experience similar or lower rates of amputation and revascularization to those seen in men.
[image: ]

Towards an understanding of fenestrated aortic stent graft rotation: Geometric analysis of iliac arteries
Matthew G. Doyle1, Elrasheed Osman1, Sean A. Crawford1, Naomi Eisenberg1, Cristina H. Amon2, Leonard W. Tse1
1Division of Vascular Surgery, University Health Network and 2Department of Engineering , University of Toronto
Objective: To quantitatively analyze iliac artery geometric properties for fenestrated aortic stent graft patients as a first step to understanding adverse device rotation during deployment.
Methods: Iliac artery geometries were segmented from preoperative CT scans of 50 fenestrated aortic stent graft patients using the Vascular Modeling Toolkit (VMTK).  Vessel centrelines were then calculated along with vessel tortuosity, local curvature, and local torsion.  Operative notes were used to determine in which cases stent graft rotation occurred and then these geometric quantities were compared for rotation and non-rotation cases.
Results:  Based on the operative notes, 15 cases were found to have stent graft rotation, 27 had no rotation, 4 were undetermined, and 4 were excluded due to iliac artery bypass or iliac balloon angioplasty. For each rotation and non-rotation case, we analyzed the iliac artery though which the main body of the stent graft was inserted. Tortuosity, curvature, and torsion were calculated, and the results of these calculations are presented in Table 1 as averages plus or minus one standard deviation.  Also included in Table 1 are p-values for each quantity based on two-sample t-tests comparing the rotation and non-rotation cases.  While none of the parameters we tested were significantly different between the two groups, total, average, and maximum torsion were all greater in the rotation cases, suggesting that further investigation of this parameter is justified.
Conclusions: Rotation was found to have occurred in 36% of cases. Geometric quantities of iliac arteries were calculated to determine their influence on this adverse stent graft rotation.  While the comparative analysis of the rotation and non-rotation groups did not yield any statistically significant findings, the differences in torsions between the two cases warrant further investigation.
Table 1. Comparison of geometric properties for rotation and non-rotation cases
	
	Tortuosity
	Total Curvature
(mm-1)
	Average Curvature
(mm-1)
	Maximum Curvature
(mm-1)
	Total Torsion
(mm-1)
	Average Torsion
(mm-1)
	Maximum Torsion (mm-1)

	rotation
	1.29±0.10
	19.3±3.7
	0.030±0.005
	0.081±0.025
	60.4±13.9
	0.094±0.019
	2.07±1.48

	non-rotation
	1.28±0.14
	19.6±5.4
	0.030±0.008
	0.082±0.041
	58.3±17.2
	0.088±0.025
	1.89±3.52

	p-value
	0.9133
	0.8360
	0.8851
	0.9665
	0.6825
	0.4612
	0.8518



Thoracic Outlet Syndrome. Supraclavicular decompression: A Single Center Experience
Raphael Gonzalez Pupo, Mohammed Al-Omran
 
Division of Vascular Surgery, St. Michael’s Hospital
Objective: The aim of this study was to highlight the different modalities of diagnosing & treating vascular TOS and to evaluate the short term outcomes.
Methods: We conducted a prospective cohort study between October 2013 and May 2015 using the medical records database from St’ Michael’s Hospital. 
Results: During the study period, 20 cases with TOS were identified in 15patients. Bilateral TOS was diagnosed in 5 patients. The median age of the patients was 38 years (range 22-58), and the majority (60%) were female. There were 7 cases with venous TOS and 6 of them presented with axillary and subclavian vein DVT. Thrombolysis was performed in 2 cases before surgical decompression. Paget-Schroetter syndrome was identified in 2 patients. Arterial TOS was present in 14 cases (70%) and 64% of the arterial TOS had also neurologic symptoms. Preoperative information derived from plain x-ray, duplex scanning and in selected cases computed tomography, MRA and/or Angiography. Decompression of the TOS was performed through a supraclavicular approach in all cases with scalenectomy and brachial plexus neurolysis   coupled with 1st rib resection (80%) or cervical rib resection (20%). Adjunctive vascular reconstructive procedures was done in 3 cases (15%); one arterial case who required brachial, radial and ulnar thrombectomy and 2 venous cases who needed subclavian vein angioplasty. There was no mortality; however, postoperative complications occurred in 2 cases (10%). One patient developed right small chylothorax which resolved spontaneously with no need to insert chest tube. The other patient had long thoracic nerve neuropraxia with mild winging of scapula which is recovered completely with physiotherapy. The length of stay was 2.8 days. At the time of discharge, all patients had relieved of symptoms and were asymptomatic at one month follow up.
Conclusion: The use of advanced radiological imaging and careful surgical planning for TOS decompression has good outcomes in a dedicated center.







Predictors of Hospital Readmissions after Lower-Extremity Amputations in Canada.
Ahmed Kayssi, Charles de Mestral, Thomas L. Forbes, Graham Roche-Nagle

Division of Vascular Surgery, University Health Network 
	
Objective: To describe the factors associated with early (≤30 days) and late (30-365 days) hospital readmissions after lower-extremity amputations in Canada.

Methods: A retrospective cohort study was carried out of all Canadian adults who underwent elective lower-extremity amputations in the years 2006-2008 for non-traumatic indications. Patients were identified from the Canadian Institute for Health Information’s Discharge Abstract Database that includes all hospital admissions across Canada, with the exception of the Province of Quebec.

Results:	During the study period, 3823 patients underwent lower limb amputations (major amputations=95%) and 2116 were readmitted at least once (55.4%).  Of those, 1112 readmissions (29.1%) were early, within 30 days (mean= 5.0 ± 8.3 days post-discharge) and 1004 (26.3%) were late, between 30 and 365 days (mean= 151.4 ± 95.9 days post-discharge).  Stump complications accounted for 8.5% and 6.5% of early and late readmissions, respectively. Stump revision surgery was performed in 301 readmitted patients (7.9%).  Predictors of early readmission included amputation by a vascular surgeon (odds ratio (OR) 1.6, 95% confidence ratio (CI), 1.3-1.9), female gender (OR 1.2, CI 1.1-1.5), and a short (<7 day) admission (OR 1.7, CI 1.4-2.1).  Predictors of late readmission included a longer (≥7 days) admission (OR 1.5, CI 1.2-1.8), discharge to a long-term care facility (OR 3.3, CI 2.7-3.9), and home discharge with community supports (OR 2.3, CI 1.8-2.9).

Conclusions: Half of patients undergoing lower-extremity amputations are readmitted to hospital within one year.  Markers of patient dependence (long hospitalization, discharge to long term care facility) predict late readmission.  Lengthening the perioperative hospitalization period may decrease the chances of early readmission in this vulnerable patient population.














Retroperitoneal AAA repair (RP-repair) in high risk patients 
Devaraj Srinivasamurthy, N Haldipur, S Singh, W Pillay

Doncaster Vascular Centre, England

Objective: EVAR is now being increasingly used in treatment of infra-renal AAA and Open repair is typically reserved patients with unsuitable anatomy for EVAR. For high-risk patients unsuitable for standard EVAR, treatment options include f-EVAR or Open repair. Currently f-EVAR is expensive and has a long learning curve.  Trans-peritoneal surgery is commonly performed for these patients with challenging aortic morphology. RP-repair repair affords good access to the supra-renal aorta and is an attractive option to repair anatomically challenging AAA, however RP approach is not commonly utilised.  RP AAA repair has been performed in our institution since 2009 and is now being increasingly utilised to treat AAA unsuitable for EVAR.  This study aims to evaluate short term outcomes of RP-repair in high-risk patients who are unsuitable for standard EVAR in our institution.
 
Methods:  Patients who underwent RP repair were identified through the OR database. Retrospective review of patients charts between Nov 2009 and Mar 2012. V-POSSUM scores were calculated for risk stratification.

Results:  142 AAA interventions performed (open repair 62, EVAR 78, f-EVAR 2);  Of these, 17 patients underwent RP-repair). Unsuitability for EVAR: Hostile neck 14, access-vessel pathology 5. The following factors were considered to be high risk:  Need for Supra-renal clamp, Hostile abdomen, history of Coronary Artery Disease, history of CHF, Elevated Creatinine>120, COPD with FEV1<80%, Age>80yrs.  
2 patients had >3 risk-factors, 4 patients had 3 risk-factors and 11 patients had 1-2 risk-factors. Mean V-POSSUM predicted operative mortality score was 12.8%.  Cross-clamp was Supra-renal 5, Inter-renal 3, Infra-renal 9. Tube graft 14 and bifurcated grafts 3. Median blood loss of 1.8 L. Median ITU stay was 4 days and total stay was 9 days. Complications include chest infection-4, Ileus-2, embolectomy-2, arrhythmia-1.  No in-hospital mortality and at mean follow-up of 14.6 months, all patients were alive.

Conclusion:  RP-AAA repair provides good access to the Supra-renal aorta and is a safe and non-complex procedure in patients high-risk for Trans-peritoneal surgery.
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