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[bookmark: 1 Abbas A et al]INNOVATIVE TECHNIQUES TO EVALUATE HEALTHCARE DELIVERY STRATEGIES TO REDUCE WAIT TIMES IN ORTHOPAEDIC FOOT CARE

Aazad Abbas1, Gurjovan Sahi1, Jay Toor2, Sam Park3
1Faculty of Medicine, University of Toronto; 2Division of Orthopaedic Surgery, University of Manitoba;
3Division of Orthopaedic Surgery, Women’s College Hospital

Purpose and Hypothesis: Orthopaedic foot and ankle (FA) care has some of the highest wait times amongst all orthopaedic procedures. The purpose of this study was to 1.) evaluate wait time reduction strategies (WTRS) that hospitals have implemented to address significant wait times and backlog (expansion of virtual care, extended surgical hours, and bundled payments model) and 2.) the financial impact of these WTRS. It is hypothesized that virtual care, extended hours and bundled payments model can effectively address the wait times for FA surgery and can do so in a cost-effective manner. Methods: The workflow of an outpatient hospital in Canada was modeled retrospectively from 2016-2022 and data sources included hospital accounting, Ministry of Health wait times, and literature values. The three WRTS models that were run included 1) virtual clinics, 2) extended surgical hours and 3) bundled payments model. The outcome metrics included: 1) throughput for clinic/ORs (number of patients seen/cases completed), 2) wait time reductions, and 3) financial impact. Results: For the virtual clinic models, running a range of 0.5- 1 day of additional virtual clinics reduced wait times by 40.2-58.9%. For extended surgical hours, running the model for a period of 200 OR days a year resulted in 719 cases completed (profit =
$518,149.92). Adding 3 additional hours resulted in 1015 cases done, a 41.2% increase in throughout and $76,497.63 increase in profit. For the bundled payments model, the average profit per case without bundled payments was $660.78. Incorporating a bundled pay remuneration model of $1000-$8000 per case resulted in a profit of $-988.55 to $6011.45, with cases being profitable at remuneration of >$2000/case. Conclusion: This study demonstrates that wait time reduction strategies such as virtual clinics, extended surgical hours and bundled payment models have the potential to reduce wait times to clinics and ORs, increase surgical throughput and are financially more viable.
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[bookmark: 2 Abraham L et al]IMAGING BIOMARKERS USED TO QUANTIFY SARCOPENIA IN PRECLINICAL MODEL OF METASTATIC PROSTATE CANCER
1,5 Leanna Abraham,2,4 Azin Mirzajavadkhan, 3,4, Michael Hardisty, 2,3,4Cari Whyne,
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Purpose & Hypothesis: Growing evidence shows a link between sarcopenia and osteopenia in many diseases, including cancer. Common systemic treatments with docetaxel (DTX) and bisphosphonates [zoledronic acid (ZA)] in metastatic prostate cancer may have an impact on muscle and bone. The study aims to quantify early changes to the psoas muscle secondary to prostate cancer and its treatment. Muscle volume, attenuation, and function are hypothesized to correlate with tumor presence. Methods: Athymic, 6-week-old male rats (n=15) received intra- cardiac ACE-1 prostate cancer cell injections (control n=9). Grip strength, Gd-contrast in-vivo µMR, and µCT were performed on days (d) -1, 13, and 20 post-tumor-cell injection to assess muscle function, psoas muscle volume, and attenuation. Tumor presence was confirmed with bioluminescence imaging (BLI), histology, and ex-vivo µCT imaging. Rats were randomized into DTX (5 mg/kg, i.v.) (n=12), ZA (Zometa; 60µg/kg, s.c.) (n=6), or untreated (n=12) groups on d 9 and sacrificed on d 21. Results: BLI, histology, and ex-vivo µCT images confirmed bone metastases in 9 rats. Tumor-cell injected rats displayed significantly smaller increases in psoas volume and a greater negative change in muscle attenuation over time (two-factor ANOVA, p<0.05), confirming the presence of sarcopenia. No significant differences in grip strength were found between healthy and tumor-injected rats. DTX-treated rats had a significantly weaker grip strength 3 days post-treatment than non-treated and ZA-treated animals (t-test, p<0.01). Conclusions: Sarcopenia is observed in rats with tumors, and psoas muscle attenuation and volume loss are measurable in this preclinical model of bone metastases. These imaging biomarkers regarding changes in muscle volume and attenuation can potentially be used to detect disease progression earlier in patients with metastatic prostate cancer.
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Rahmah Alanazi1,2, Yuanyuan Xu1,2, James T. Rutka1, Zhong-Ping Feng2 Hong-Shuo Sun1,2
Departments of Surgery1 and Physiology2, Faculty of Medicine, University of Toronto


Purpose and hypothesis: Glioblastoma (GBM) is an aggressive primary brain tumor that characterised by uncontrolled cell proliferation and invasion. Despite the current intensive care including surgery, chemotherapy and radiation, the prognosis for GBM patients is extremely poor. Transient receptor potential melastatin (TRPM7) is a divalent cation channel with an alpha-kinase domain. The role of TRPM7 in GBM is evident in its ion channel- and kinase domain-dependent mechanisms. The effect of TRPM7 channel inhibitors is extensively investigated in many studies, however, the effect of TRPM7 kinase inhibitors is still unclear. This study investigates the effect of TG100-115, TRPM7 kinase inhibitor, as a potential treatment for GBM.
Methods: U251 GBM cells were used in this study. We used MTT assay to investigate the cells viability and proliferation, wound healing assay to investigate cells migration, and transwell assay to investigate cells invasion. Western blot were used to investigate the molecular signaling pathways.
Results: our results showed that TG100-115 significantly decreased the viability of U251 cells by promoting apoptosis. TG100-115 significantly upregulated NF-κB p65 phosphorylation and increased caspase 3 and Bax levels while decreased Bcl-2 level. Migratory and invasive activities of U251 were inhibited by TG100-115 as well. TG100-115 supressed PI3K/Akt pathway by decreasing the phosphorylation level of Akt. Moreover, TG100-115 impacted cofilin regulation and promoted its phosphorylation.
Conclusion: TG100-115 may have the therapeutic potential for GBM treatment through its inhibition of TRPM7 kinase.
Translational Research
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[bookmark: 4 Aloi S et al]EVALUATING NOVEL STORAGE CONDITIONS FOR LONG-TERM PRESERVATION OF FRESH OSTEOCHONDRAL ALLOGRAFTS
Sarah Aloi1,2, Margarete Akens1,3, Marc D. Grynpas1,2, Paul Kuzyk1, Adele Changoor1,2 1Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario, 2Lunenfeld Tanenbaum Research Institute, Toronto, Ontario, 3Techna Institute, Toronto, Ontario.

Purpose and Hypothesis: The purpose of this study is to examine the effect of a novel media formulation on chondrocyte viability, cellular metabolic and apoptotic activity, and biochemical composition of the cartilage extracellular matrix (ECM) in preserved osteochondral allografts. It is hypothesized that by storing donor tissues in the novel media formulation, which includes DMEM (1.0 g/L glucose, with L-glutamine, sodium pyruvate), high molecular weight hyaluronic acid (HA) (1500-2000 kDa) and doxycycline (DOX), chondrocyte viability and cartilage quality would be maintained more effectively for up to 56 days of storage compared to the LRS-based institutional standard. Methods: Mature rabbit cartilage was stored at 4°C in either the novel formulation or standard LRS-based media. All underwent weekly media changes. Samples were analyzed at day 0 (fresh control, n = 4), 28 (n = 3), 42 (n = 2), and 56 (n = 2). Chondrocyte viability was analyzed using confocal microscopy to detect chondrocyte cells stained with calcein AM and ethidium homodimer-1 for live/dead quantification. The ECM was visualized using safranin O/fast green and toluidine blue histological staining; however, no qualitative differences were observed in proteoglycan distribution over time. Effects of the novel media on the ECM will be further characterized using biochemical assays for collagen and glycosaminoglycan content. Results: Normalized to fresh control, cell viability was maintained at 93.1% and 75.6% in the novel media at day 42 and 56 compared to 58.7% and 15.4% in LRS storage (p < 0.01, p < 0.0001). Absolute cell viability was maintained above the minimum 70% in the novel media for the entire 56-day storage period but fell below 60% by 42 days in LRS storage. Conclusions: The novel media maintained superior chondrocyte viability in rabbit tissues when compared to the institutional standard. Further work is being done to increase the number of samples at each storage timepoint and optimize the composition of the novel media formulation.
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Purpose and Hypothesis: Regular imaging surveillance after endovascular aortic aneurysm repair (EVAR) is recommended to detect complications such as endoleaks and limb stenosis. Compliance with regular imaging follow-up has been associated with improved survival following EVAR in Ontario. This project examined imaging follow-up after EVAR as a part of a quality improvement process.
Methods: From the St. Michael’s Hospital Vascular Quality Improvement Platform all standard infrarenal EVARs, discharged alive between May 1, 2018 and April 30, 2022, were identified. Minimum appropriate imaging follow-up (MAIFU) was defined as one imaging study (aortoiliac duplex ultrasound or CT angiogram) within 3 months of EVAR and two more in the subsequent 12 months (15-month total period). The frequency of meeting MAIFU criteria was considered across patient, surgery characteristics.
Results: A total of 63 standard infrarenal EVARs were identified: mean age of 79 years; 86% (N=54) men; mean mid-Monday home-to-hospital drive time of 64 minutes; 84% (N=53) scheduled repairs; 46% (N=29) had a hospital length of stay ≥3 days. A first imaging follow-up study within 3 months of EVAR occurred in 84% (N=52) of patients. By 15 months following EVAR, only 60% (N=38) met MAIFU criteria. Meeting MAIFU criteria was similar by age, sex, hospital length of stay, but less likely with unscheduled repair (40% vs. 64%, p=0.15). Drive time to hospital was longer for those not meeting MAIFU criteria (99 vs. 42 min, p<0.01), including when restricting to scheduled repairs.
Conclusions: Regular imaging follow-up after EVAR remains challenged by both patient and health system factors.


[bookmark: 6 Arnold D et al (TR)]INNERVATION OF THE POSTERIOR ELBOW JOINT CAPSULE: IMPLICATIONS FOR ULTRASOUND GUIDED NERVE BLOCK AND RADIOFREQUENCY ABLATION PROCEDURES
Denise MJ Arnold1, Emily S Ho2, Sharon Switzer-McIntyre3, Anne MR Agur4 1Division of Anatomy, Department of Surgery, University of Toronto, Toronto, Ontario 2Department of Occupational Science & Occupational Therapy, University of Toronto, Ontario 3Department of Physical Therapy, University of Toronto, Toronto, Ontario

Purpose and Hypothesis: Osteoarthritis is a disabling disease affecting 595 million individuals (2020). Ultrasound (US) guided peripheral nerve block (PNB) and radiofrequency ablation (RFA) have been used to treat knee/hip/shoulder pain, targeting articular nerves. RFA and PNB have not been developed for the elbow due to lack of anatomical knowledge. The purpose is to determine the innervation of the posterior elbow joint capsule in 3D, compare innervation patterns, and identify bony/soft tissue landmarks enabling targeting of articular nerves with US guided PNB/RFA. Hypothesis: the elbow joint has distinct innervation patterns that will permit identification using bony/soft tissue landmarks. Methods: Six embalmed specimens with mean age 90±4 years (5F/1M) were used. Articular nerves to the posterior elbow joint capsule and bony/soft tissue landmarks were dissected, digitized, and modelled in 3D space. The 3D models were used to determine frequency of innervation by each articular branch, analyze innervation patterns, and identify bony/soft tissue landmarks that could be used to localize articular nerves with US. Results: Articular innervation of the posterior elbow joint capsule was from branches of
1) ulnar nerve: directly to joint capsule (83% specimens); motor branches e.g. to flexor carpi ulnaris (100%), 2) radial nerve: posterior cutaneous nerve to forearm (50%); motor branches to anconeus (100%) and triceps (100%), 3) medial cutaneous nerve to forearm (83%). Each articular nerve innervated a specific area of the joint capsule, visualized on a frequency map. Landmarks that could be used to localize the nerves with US include medial/lateral epicondyles, olecranon, medial/inferolateral margin of triceps, and basilic vein. Conclusions: The elbow joint capsule is innervated by numerous nerves with varying frequency and course. This pilot study indicated there may be consistent landmarks to identify these nerves using US, enabling the development of evidence-based US protocols for PNB/RFA.
Translational Research
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Yael Babichev1, Olga Vornicova2, Richard Marcellus3, Rima Al-awar3, Albiruni Abdul Razak4, Rebecca A. Gladdy1,5
1Lunenfeld-Tanenbaum Research Institute, Mount Sinai Hospital, Toronto, ON, Canada
2BC Cancer Vancouver Island Center, Victoria, BC
3Drug Discovery Program, Ontario Institute for Cancer Research, Toronto, ON, Canada 4Division of Medical Oncology and Hematology, University of Toronto, Toronto, ON 5Division of Surgical Oncology, University of Toronto, Toronto, ON

Purpose and Hypothesis: Leiomyosarcoma (LMS) is a common adult sarcoma that is only cured by surgery. Current drug therapies, such as doxorubicin (Dox), temozolomide (TMZ), exhibit limited activity in advanced settings. Our previous genomic analyses of LMS revealed defects in the homologous recombination DNA damage repair (DDR) pathways in most patients (63%), consistent with the druggable “BRCAness” phenotype. Thus, inhibiting the DDR with PARP inhibitors is a promising therapeutic strategy in LMS patients for our program to test. The purpose of the current study is to develop combination strategies by evaluating standard chemotherapies (n=4) with DDRi (n=5) across a panel of LMS cell lines (n=4) to determine if drug synergy could be achieved, define dosing ranges and toxicity. Methods: Dox and TMZ were evaluated in combination with several PARPi at 12 different drug concentrations. Evaluation of drug combination effect was calculated using a Bliss synergy score. Results: Anticancer activity, ranging from additive to synergistic, was observed with all combinations. Results were consistent among all LMS cell lines, irrespective of the site of origin. The most synergistic combination in the majority of LMS cell lines were Dox or TMZ with Talazoparib, reaching up to 15 % and 27% above Bliss, respectively. Interestingly, the most synergistic effect was shown with low dosage of Dox with PARPi. In contrast, TMZ synergy were shown in higher dosage of the chemotherapeutic drug. Our synergy studies highlight the significance of using the right dosage of chemotherapy. We demonstrate that PARPi synergy correlates with either high or low dosages of Dox and TMZ. Conclusions: Our functional LMS studies suggests that the combination of Dox or Tmz with PARPi may be promising treatment options for LMS patients. Moreover, the dosage of the chemotherapeutic drug is crucial.


[bookmark: 8 Balaji S et al (TR)]ASSESSING A NOVEL ROBOTIC SURGERY WORKSHOP'S EFFECT ON GENERAL SURGERY TRAINEES' CONFIDENCE AND COMPETENCE
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Canada 5Abdominal Transplant & HPB Surgical Oncology, University Health Network, ON, Canada Purpose and Hypothesis: The uptake of robotic surgery is increasing globally and in Canada. Despite its significant adoption, a formal training curriculum for general surgery trainees is currently lacking in Canada. Therefore, we designed a comprehensive training workshop for general surgery trainees and assessed its benefits for trainees' robotic surgery education.
Methods: Fifteen general surgery residents and fellows from the University of Toronto participated in the workshop and were asked to report their exposure to and confidence in using robotic surgery at the beginning and end of the workshop. Their knowledge was also assessed at the beginning and end of the workshop using a multiple-choice test. The paired t-test and Wilcoxon test was used, as appropriate, to compare responses pre- and post-workshop.
Results: 57% (4/7) residents and 38% (3/8) fellows reported having no exposure to robotic surgery in the past year. After attending the workshop, both residents’ (2.0±0.4 vs. 5.7±1.1, p=
<0.05) and fellows’ confidence increased (3.1±0.3 vs. 6.7±0.7, p= <0.05). When tested on their knowledge about robotic surgery, trainees’ competence scores also improved (residents: 47% vs. 63%, p=0.025 and fellows: 56% vs. 65%, p=0.13). All participants agreed they felt safer using the robot in the clinical setting after attending the workshop.
Conclusions: The result from our study indicates the need to tailor this workshop according to various training and competence levels for surgical trainees. The future efforts will focus on incorporating insight from this workshop and exploring different measures of technical competence to create a longitudinal robotic curriculum in Canada.
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Purpose and Hypothesis: With an aging population and increasing rates of osteoporosis, fragility fractures of the pelvis (FFPs) have become increasingly common in the elderly. This study aimed to document functional outcomes and quality of life (QoL) measures in individuals with non- operatively treated FFPs and determine if a relationship exists between these parameters and healing status. It was hypothesized that lack of healing would be associated with worsened function and QoL. Methods: This was a case series of a limited cohort prospectively collected at a single institution. Of the 53 patients (age ≥ 65 years) who sustained a non-operative FFP as diagnosed on x-ray, follow up x-ray imaging was only available for a subset (N=35). Musculoskeletal Function Assessment (MFA) and 36-Item Short Form Health Survey (SF-36) scores were collected over a 2-year period to assess function and QoL. Healing status was assessed on available follow up imaging by 4 orthopaedic surgeons and categorized as either less than 50% healed, 50-75% healed, or >75% healed. Results: Patient MFA scores increased from baseline for all categories except ‘Fine Motor’ and ‘Employment’, indicating worsening function. Additionally, SF-36 scores decreased from baseline with some variability in the ‘Role Limitation due to Physical Problems’ category, indicating deteriorating QoL. Confirmation of boney healing on x-ray (>75% healed) was found for only 7 individuals. No relationship was found between any MFA or SF-36 category and healing status for patients with coincident reporting (N=16). Despite a limited number of follow up x-rays, this cohort highlights the limited healing that may occur in non-operatively treated FFPs. Conclusion: Function and QoL are not improving in elderly patients with non-operatively treated FFPs from baseline levels, with many categories demonstrating a steady decline out to 24 months. Furthermore, there is no clear relationship between these measures and healing status.


[bookmark: 10 Behdinan  et al (SSTP)]MEASURING MORTALITY TO ADVANCE GLOBAL HEALTH: COMPARING LARGE LANGUAGE MODELS TO PHYSICIANS FOR ASSIGNING CAUSE OF DEATH FROM VERBAL AUTOPSY RECORDS, A STUDY OF 6942 DEATHS IN SIERRA LEONE FROM 2019-2022
Asha Behdinan (SSTP), Richard Wen, Rajeev Kamadod, Cheryl Chin, Anteneh Tessfaye Assalif, Prabhat Jha, Anna Dare, Ahmed Kayssi Division of Vascular Surgery, Department of Surgery, University of Toronto
Centre for Global Health Research, St. Michael’s Hospital, University of Toronto
Purpose: Many deaths in low- and middle-income countries occur outside hospitals, and subsequently are not assigned a cause of death (COD). Electronic verbal autopsy (e-VA), comprising standardized questionnaires and local language narratives with living relatives of the deceased, can capture such deaths. Given rapid emergence of AI, we examined whether AI with natural language processing abilities can assign COD to e-VAs.
Methods: This study uses 6942 physician-agreed records collected between 2019-2022 from the Healthy Sierra Leone (HEAL-SL) Study, led by the Centre for Global Health Research (CGHR). Each record was randomly coded by two different physicians who assigned COD. A total of 6939 records were then pre-processed to be input into the four computer models. We tested population and individual-level concordance between AI (GPT-4 and GPT-3.5), existing questionnaire-based algorithms (InSilicoVA and InterVA) and physician coding.
Results: Overall population-level concordance of the models with physician coding was highest for GPT-4 (88%) and GPT-3.5 (87%), with minimal variation across age groups and when stratifying for specific causes of death. However, when evaluating individual-level concordance, the highest cumulative value was 71%, yielded by GPT-4 More obvious diagnoses such as road and transport injuries, cancer, and maternal deaths showed higher concordance than did unspecified infections or vascular disease. When combining the AI and questionnaire-based algorithms, overall individual-level concordance rose to 79-81%, demonstrating how both components of e-VAs complement one another to determine the most accurate COD diagnosis. Conclusion: Our preliminary (untrained) AI results for assigning COD in Sierra Leone and other LMICs are promising. Future directions include training AI models using training and testing mortality data from several thousand e-VA-coded deaths.
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[bookmark: 11 Bevrani Z et al]IMPACTS OF SOCIOECONOMIC AND SOCIODEMOGRAPHIC FACTORS ON CLUBFOOT TREATMENT
Zhina Bevrani, Mahalekshmi.C. Kasiviswanathan, Maryam Rezakarimi, Karen Mathias, Maryse Bouchard
Division of Orthopedics, Department of Surgery, The Hospital of Sick Children, Toronto, Ontario Purpose and Hypothesis: Early treatment of clubfoot (CF), a congenital foot deformity occurring in 1/1000 babies, is crucial for ensuring optimal outcomes. The Ponseti method, with a 90% success rate, involves weekly casting and brace usage until age 5. Relapse occurs in 20-55% of children and is most associated with poor brace compliance; however American studies have
shown socioeconomic status (SES) and socio-demographic (SD) factors can also play a role. This study examines the impact of SES and SD factors on outcomes of CF in a Canadian population. Methods: This is an REB-approved retrospective observational study of 180 children treated for CF at a single institution between 06/2019 and 09/2022. Data on patient demographics, diagnosis, and treatment were gathered from the CF registry. SES backgrounds were administered. Patients were excluded if they/their parents could not speak/read English or had an incomplete patient reported outcome score (PROMS). Independent sample t-test, chi-square, and multivariate regression models were performed. Results: There were 122 (67.8%) males and 164 patients (91.1%) had idiopathic CF. No patient or condition specific factors were predictive of relapse. Mean age at diagnosis was greater in patients with relapse (2.4 vs 1.2 months), with a higher rate of non-idiopathic (25% vs 5%). No statistically significant predictors of relapse were identified among SES or SD factors, although a trend towards higher relapse rates was noted in White patients. While no SES or SD factors predicted PROMS scores, respondents whose first language was not English tended to score lower on all PROMS. Income level did not emerge as a predictive factor when patients were controlled for. Conclusion: In this Canadian patient cohort, no SES or SD factors were found to be predictive of clubfoot outcomes. This may be attributed to Canada's healthcare system enabling more equitable access to services without identifiable constraints. Further studies in this area are warranted.
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INTRODUCTION: Adjuvant chemotherapy decreases recurrence and improves overall survival.

However, not all patients access care equally. We measured the association of marginalization on quality indicators in stage III colon cancer. METHODS: We conducted a population-based
retrospective cohort study of adults operated for stage III colon cancer (2007- 2020). The primary exposures were SES and ethnic diversity. Outcomes were receipt of medical oncology consultation and adjuvant therapy within 3-months of surgery. Logistic regression examined the associations between each exposure and outcomes. RESULTS: Of 14,511 patients, 6,539
(45.6%) received medical oncology consultation and 8,814 (61.4%) adjuvant chemotherapy. After adjusting for age, sex, surgical approach, and comorbidities, the lowest SES quintile was associated with lower odds of medical oncology consultation (OR 0.84; 95%CI 0.75-0.93) and of adjuvant chemotherapy (OR 0.70; 95%CI 0.62-0.80), compared to the highest quintile. The highest ethnic diversity quintile was associated with lower odds of medical oncology consultation (OR 0.88; 95%CI 0.79-0.98) and adjuvant chemotherapy (OR 0.92; 95%CI 0.64-0.82), compared to the lowest diversity quintile. When extending outcomes to 6-months after surgery, these associations persisted. When restricting to patients who had a medical oncology consultation, the lowest SES quintile was associated with lower odds of adjuvant chemotherapy (OR 0.75; 95%CI 0.61-0.93) but there was no association for ethnic diversity. CONCLUSION: Within a universal
healthcare system, lower SES and higher ethnic diversity were associated with lower odds of medical oncology consultation and adjuvant chemotherapy after resection for stage III colon cancer. These findings outline inequity in access to and receipt of care that may translate into differences in oncologic outcomes and suggests areas where physicians may intervene to improve the care of vulnerable patient groups.



[bookmark: 13 Botts S et al]LOSS OF THE ETS TRANSCRIPTION FACTOR ERG DISRUPTS FATE-DEFINING PROGRAMS IN THE AORTIC ENDOTHELIUM AND DRIVES EXPANSION OF ENDOTHELIAL ORIGIN CELLS IN ATHEROSCLEROTIC PLAQUE

Steven R Botts, Kristen Schulz, Corey A Scipione, Sneha Raju, Joshua D Wythe, Clint S Robbins, Myron I Cybulsky, Jason E Fish, Kathryn L Howe
Division of Vascular Surgery, Department of Surgery, University of Toronto, Toronto, Ontario Purpose and Hypothesis: Loss of the ETS transcription factor ERG induces inflammation in endothelial cells (ECs) and endothelial to mesenchymal transition (EndMT) in fibrotic disease. To determine if ERG dysregulation potentiates atherosclerosis, we employed an EC-specific Erg knockout (ErgEC-KO) in PCSK9-overexpression and apoE-deficient murine atherosclerosis models. Methods: Atherosclerosis was induced in 10-week-old ErgEC-KO mice or wild-type counterparts
that had a Cre-inducible EC lineage tag (Cdh5CreER; R26-CAG-LSL-Sun1-sfGFP). Atherosclerosis was modeled by Apoe deletion or AAV8-PCSK9 with 12 weeks of high-cholesterol diet (1.25%). Aortic intimal cells were assessed with flow cytometry. Plaque burden, morphology, and cellularity were characterized with brightfield, Oil Red O, H&E, Movat, and immunofluorescence imaging. Results: Erg EC-KO in PCSK9-overexpression mice led to a 1.7-fold increase in aortic plaque burden (p=0.0005; n=28-29). Loss of ERG increased elastin breaks (1.7-fold; p=0.02; n=9) and decreased fibrous cap thickness (0.76-fold; p=0.02; n=9-10) in aortic arch cross sections. Aortic intimal digests from ErgEC-KO mice contained increased Sun1-sfGFP+ EC lineage cells (1.9-fold; p=0.01; n=4), which had reduced CD31 positivity (0.79-fold; p=0.03; n=4). Notably, a 5.3-fold increase in EC lineage cells was observed in plaques from brachiocephalic artery cross sections (p=0.0001; n=6-15), which had hallmarks of EndMT (e.g., 31.5-fold increase in GFP+ACTA2+ cells, p=0.02, n=3-5). Increased aortic plaque burden was recapitulated in apoE-deficient ErgEC-KO mice (2.1-fold; p=0.02; n=4-8). Conclusions: Erg KO increases plaque burden, induces EndMT, and promotes marked ingression of ECs from luminal endothelium to the plaque interior. These findings highlight loss of ERG as a novel mechanism by which intimal ECs acquire mesenchymal identity in atherosclerosis and implicate EC identity loss as a driver of EC migration into plaques, which is associated with a vulnerable morphology.
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[bookmark: 14 Brar K et al (SSTP) (TR)]WHOLE GENOME SEQUENCING OF ESOPHAGEAL ADENOCARCINOMA USING LASER CAPTURE MICRODISSECTION REVEALS MUTATIONAL PROCESSES UNDERLYING TREATMENT RESISTANCE

Karanbir Brar (SSTP), James Cotton, Jonathan Allen, Premalatha Shathasivam, Frances Allison, Yvonne Bach, Gail Darling, Elliot Wakeam, Elena Elimova, Sangeetha N Kalimuthu, Gavin W. Wilson, Jonathan C. Yeung
Division of Thoracic Surgery, Department of Surgery, University of Toronto
Purpose and Hypothesis: Genomic studies in esophageal adenocarcinoma (EAC) have traditionally used a tumor purity cut-off of 50-70% for sample inclusion, which often excludes biologically important post-treatment samples with partial response to neoadjuvant therapy. Our goal is to use laser-capture microdissection (LCM) to enrich pre- and post- treatment EAC samples for tumor cells to study the biology of treatment response. Methods: EAC tumor and matched blood samples were collected as part of the MOCHA trial at UHN (NCT04219137). All samples underwent LCM to enrich for tumor cells followed by short-read whole-genome sequencing. Data were processed through standardized bioinformatic pipelines to identify genomic events including single-nucleotide variants, mutational signatures, and copy number alterations. Results: Our samples had a higher average tumor purity compared to TCGA data, with an average increase in post-LCM tumor purity of 34% overall, and 31% in n=5 post-treatment samples with available histological cellularity. Across all samples, the most commonly mutated gene was TP53 (80.2% of n=76 samples), followed by MUC19 in 26%, with all other genes mutated in less than 20% of samples. In our post-treatment cohort (n=13), recurrent mutations were seen in PIEZO2 (6/13, 46%), DNAH9 (46%), PCDHGA6 (38%), FSIP2 (38%), and ZFHX4 (30.7%).  In oncogenic
pathway analysis, 10/13 (76.9%) of post-treatment tumors had alterations in RTK-RAS, 9/13 (69.2%) in TP53, and 8/13 (61.5%) in the Hippo pathway. Notably, six post-treatment samples showed enrichment of mutational signatures associated with prior platinum drug treatment. Conclusions: Our LCM-based approach provides higher tumor purity than existing TCGA data. Using these purified samples, we uncover mutations and mutational signatures uniquely enriched in post-treatment tumors, indicating the utility of our approach in delineating important biology in low-cellularity tumor samples.
Translational Research
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Background: Degenerative cervical myelopathy (DCM) is the most common form of spinal impairment worldwide and is caused by a series of degenerative changes that compress the spinal cord. DCM can be treated with surgical decompression (DEC), but recovery of function is impaired in 44% of patients, and an additional 9% experience persistent decline. The fractalkine receptor, CX3CR1, is expressed by monocyte-derived macrophages and CNS-resident microglia and maintains phagocytic, migration, and injury response functions. Purpose and Hypothesis: The purpose of this study is to determine the role of fractalkine in DCM and secondary injury following DEC. We hypothesize that CX3CR1 expression is elevated by DCM and DEC and that inhibiting it may attenuate inflammation and improve functional outcomes. Methods: To determine this, I am using a mouse model of C5-6 myelopathy in Cx3cr1-knockout and wildtype mice to produce functional degeneration and neuropathic pain across a 12-week period. Results: Immunostaining of spinal tissue from myelopathic wildtype mice indicates upregulation of CX3CR1 by microglia throughout DCM. Inhibiting fractalkine signalling attenuates neuropathic pain across DCM progression. Following DEC, these benefits are reversed, and knockouts experience more pain up to 5 weeks post-surgery, suggesting a role for CX3CR1 in mediating secondary injury and chronic pain. Similarly, knockouts experience a five-fold increase in IgG leakage and Iba-1 monocyte presence immediately following DEC, indicating exacerbated vascular disruption. Knockouts also show increased GFAP+ reactive astrocytes up to 5 weeks post-surgery that is not present in wildtypes. I am now investigating levels of cytokines and inflammatory signals at the acute, sub-acute, and chronic phases post-DEC to determine the driver of this chronic astrocyte reactivity. This work will further current understanding of the role of fractalkine signalling in secondary injury and elucidate potential therapeutic targets in DCM.
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Gabriela Alejandra Buerba1, Rafael H. Pérez-Soto2, Alicia Maybi Trolle-Silva3, David Velázquez-Fernández4
1Surgical Oncology Fellow, Division of General Surgery, Department of Surgery, University of Toronto, Toronto, Ontario
2,4 Endocrine Surgery Service, Department of Surgery, National Institute of Medical Sciences and Nutrition Salvador Zubirán, Mexico City, Mexico
3 Anatomical Pathology Division, National Institute of Medical Sciences and Nutrition Salvador Zubirán, Mexico City, Mexico

Purpose and Hypothesis: The Lancet Commission on Global Surgery seeks to improve surgical care outcomes and equity for the world population through 6 indicators outlined in its 2030 Global Surgery Report. Our study aimed to estimate the percentage of the Mexican population with access to surgical care within the 2-hour distance range (indicator 1). As a secondary objective, we aimed to see the correlation between sociodemographic parameters (including timely access to surgical care) with overall mortality, maternal deaths and breast cancer deaths. Methods: Data related to population distribution, socioeconomic parameters and mortality were obtained from the 2020 Mexican National Census. Information relating to hospital characteristics was collected from the Secretariat of Health’s public records. We calculated travel time between health care facilities and municipalities using the TrueWay Matrix API and R Studio. Correlation analysis was made between sociodemographic parameters and mortality. Results: our results show that 81.7% of the Mexican Population can have access to essential surgery within 2 hours. Nevertheless, there are clusters of municipalities with poor access. As a second analysis, no correlation was found between timely access to essential surgery and overall mortality, maternal deaths or mortality related to breast cancer. Nevertheless, multidimensional poverty and degree of education had a moderate correlation with the latter and a weak correlation with maternal deaths. Conclusions: These findings illustrate that changes in Mexican policy are required to facilitate more equitable and timely access to essential surgical care among the population. Although geographic considerations are needed, social factor play an important role in a country with disparities.


[bookmark: 17 Bytensky B et al (TR)]DEVELOPMENT OF A 3D FOCUSED ULTRASOUND SIMULATION PLATFORM FOR TREATMENT OF RETINOBLASTOMA
Barry Bytensky1, Jane Walter2, Joshua Craig2, Yaniv Khaslavsky1, James Drake1,3, Adam C. Waspe1,4, Ashwin Mallipatna2,5
1Posluns Centre for Image Guided Innovation & Therapeutic Intervention, The Hospital for Sick Children, Toronto, Ontario
2Department of Ophthalmology and Vision Sciences, The Hospital for Sick Children, Toronto, Ontario
3Institute of Biomedical Engineering, University of Toronto, Toronto, Ontario
4Department of Medical Imaging, University of Toronto, Toronto Ontario
5Department of Ophthalmology and Vision Sciences, University of Toronto, Toronto, Ontario Purpose: Focused ultrasound (FUS) is a precise, non-invasive tool used for thermal ablation, which may enable treatments for retinoblastoma (RB) that minimize treatment related morbidity. The objective of our work is to design a simulation platform to evaluate the safety and optimize parameters of treatments for intraocular RB using FUS. Methods: Paediatric RB eye models were manually segmented from magnetic resonance imaging scans and inputted to a 3D simulation platform we developed based around MATLAB’s k-Wave toolbox. 72 preliminary treatment configurations were simulated, with 36 including the orbital bone. With constant transducer and focus positions, treatments explored peak sonication pressures between 1-3 MPa, transducer frequencies between 0.7-3 MHz, and heating times of 10, 30 and 60 seconds. Results: When including the orbital bone, using a 2 MHz transducer frequency and a 2 MPa peak sonication pressure, FUS achieved a maximum tumour temperature of 50.3°C, while keeping surrounding tissue below 43°C. Furthermore, when a maximum thermal dose of 6.9 cumulative equivalent minutes at 43°C (CEM43) was observed in the tumour, the largest dose found in surrounding tissue was 0.016 CEM43. In most human tissues, the threshold for damage ranges from 20-240 CEM43. Conclusions: Thermal doses in the tumour were much higher than in healthy tissues, suggesting FUS can safely target RB. However, thermal doses were likely too low for thermal ablation. Future work should optimize the dose delivered to the tumour, without risking surrounding tissue damage. With further development and validation, this simulation platform has the potential to inform future animal studies and treatments.
Translational Research
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1Abdominal transplant and HPB surgical oncology, Department of Surgery, University of Toronto, Canada 2Department of Surgery, Mayo Clinic, US 3 HPB Oncology research program, University Health Network, Canada 4 Temerty School of Medicine, University of Toronto, Canada 5Department of Surgery, McGill University, Montreal, Canada


Purpose: Deceased donor organ recovery is a complex and time-sensitive procedure that is often performed by surgical fellows. However, there are limited formal training opportunities, and no standardized curriculum exists in North America. To address this, we developed a deceased donor workshop and evaluated its effect on participants’ confidence, proficiency and knowledge. Methods: Thirteen abdominal transplant fellows, five general surgery residents, one attending surgeon and one first-assist nurse attended the workshop. The course was developed by international leaders in transplant surgery and conducted over two days with combination of didactics and hands-on experience with cadaver lab. Pre-and post-survey responses were compared using the Wilcoxon test. Results: Eighteen responses were included in the analysis after removing incomplete responses. Participants’ confidence in conducting deceased donor organ recovery increased significantly after the course (35% to 63.3%, p-value <0.001), as their confidence in performing the back table operation (37% to 75%, p-value <0.001). Their confidence improved most in donor pancreas recovery (31% to 59.1%, p-value <0.001). 61% of participants strongly agreed that they gained new technical knowledge and 67% expressed feeling safer about performing procedures in the clinical setting. Conclusion: The deceased donor workshop was effective in improving participants’ confidence in performing organ retrieval and also helped to acquire skills needed to perform the procedure safely. The deceased donor workshop can be an important tool to supplement current institutional training paradigms and can help standardize organ recovery across North America.
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1Division of General Surgery, Dept Surgery, University of Toronto (UofT); 2Surgical Oncology, Princess Margaret Cancer Centre / Mount Sinai Hospital (MSH); 3Institute of Medical Science; 4Lunenfeld- Tanenbaum Research Institute; 5Dept Colorectal Surgery, El Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City;
6Dept LMP, MSH; 7Zane Cohen Centre, MSH; 8IHPME, UofT; 9ICES, UofT

Purpose and Hypothesis: Adequate lymph node assessment (LNA) has been regarded as a key quality indicator in patients who undergo resection of colorectal cancer (CRC), and depends on both surgical and pathologic retrieval. Several guidelines stipulate that a minimum of 12 regional LNs should be assessed to achieve accurate nodal staging. We examined temporal trends and prognostic associations of LNA at our institution. Methods: Consecutive patients who underwent resection of a primary CRC at a high-volume center between 1997 and 2016 were identified from a comprehensive clinicopathologic database. Patients were grouped into 5-year time periods according to date of surgery. Results: The entire study cohort comprised 2137 patients (929F:1208M; median age 64y, range 16-98). There were no observed differences across time periods for patient (sex, age) or tumor (TNM stage, resection margin) features. Adequate LNA markedly increased over time, regardless of primary tumor site or neoadjuvant therapy status (p<0.0001). Inadequate LNA during the 2007-2016 time-period was strongly associated with inferior DSS, but this trend was not observed during the 1996-2006 time-period. In the recent era, inadequate LNA was rare, and was strongly associated with other adverse prognostic features, including markers of diminished systemic immune function (neutrophil-to-lymphocyte ratio). Conclusions: Adequate LNA increased over time, supporting the effectiveness of clinical practice guidelines in improving the quality of oncologic care for patients with CRC. At high volume cancer centers in the present era, “inadequate” LNA is unlikely due to poor surgical quality and may instead reflect an immunosuppressed state.
Translational Research
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Alex D’Ippolito1, Kate Dingle2, Vivianne Freitas3, Alexandre Douplik4, Alexandra M Easson5
1,2 Department of Biomedical Engineering, Toronto Metropolitan University, Toronto, Ontario
3 Breast Imaging Division of the Toronto Joint Department of Medical Imaging, University of Toronto, Toronto, Ontario
4Department of Physics, Toronto Metropolitan University, Toronto, Ontario
5 Division of General Surgery and Surgical Oncology, Mount Sinai Hospital and Princess Margaret Cancer Centre, Toronto, Ontario

Purpose and Hypothesis: To lessen patient discomfort and improve breast cancer biopsy efficacy, a smaller, acupuncture sized needle should be used for core needle biopsies. The smaller needle combined with an in vivo detection method, such as micro-endoscopic Raman spectroscopy, could improve the breast cancer detection rate. Thus, the proposed research project is a 34-gauge acupuncture sized needle endoscope with an 80-micron optic fiber threaded within the needle's lumen. This fiber is planned to have WAR tri-modal optical data acquisition:
(W) conventional white light reflectance RGB image, (A) autofluorescence contrast imaging, and

(R) point Raman spectra collection to identify the chemical signature that can be associated with cancer development. Results: In collaboration with the Nanofabrication and Additive Manufacturing Lab at Okinawa Institute of Science and Technology (OIST), an original 34G hollow needle with an outer diameter comparable to an acupuncture needle (195µm) and an inner diameter of 90µm was produced. An adapter was developed for easy insertion of fiber optics into the needle. During insertion of the 34G needle into biotissue, a sterile tungsten wire is threaded into a hollow needle trocar for the structural integrity of the needle. Conclusions: Development of a 34-gauge acupuncture-sized needle endoscope represents a promising approach to improve patient comfort and increase breast cancer biopsy acceptance rates. Integration of tri-modal microscopy demonstrates potential for accurate classification of tissue pathology and detection of breast cancer via Raman spectroscopy, offering a non-invasive and efficient diagnostic tool for early cancer detection.
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Ava Danialy1,2, Nikan Fakhari3, Craig Macsemchuk1,2, Sydney Novak2, Amanda Headrick2, Suzanne Wong1,2, Jerome Baranger3, Karolina Piorkowska2, Tim Van Mieghem4, Olivier Villemain3, James M. Drake1,2, Adam C. Waspe2
1Institute of Biomedical Engineering, University of Toronto, 2Neurosciences and Mental Health, Hospital for Sick Children,3Translational Medicine, Hospital for Sick Children, 4Maternal and Fetal Medicine, Mount Sinai Hospital

Purpose and Hypothesis: Magnetic resonance (MR) guided HIFU can effectively ablate and occlude the umbilical cord vessels in fetal rabbits while preserving viability for untreated fetuses. Methods: Five New Zealand white rabbits were treated at E24-E27. Ultrasound was performed to confirm placental blood flow and heart rate. MRI evaluated the size and positioning of the fetuses. MRgHIFU ablated the umbilical cord vessels in three fetuses with a power of 120W for 20s, with 3-7 treatment cells each, depending on their positioning and location. Post-treatment ultrasound evaluated the placental perfusion and viability of targeted fetuses. Necropsy confirmed HIFU lesions and fetal termination. Results: Thermometry confirmed temperatures above
60℃suggesting ablation was achieved. Post-treatment ultrasound confirmed decrease of the blood volume of placental perfusion in 11 of the 16 treated fetuses by 70.74%-
92.64% (Figure1). Necropsy confirmed termination of 13 of the target fetuses and showed viability of at least one adjacent untreated size-
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matched control fetus in every experiment. Ablation marks were visible on the liver or placenta during necropsy in 100% of cases. Location of

Figure 1:B-mode and ultrafast power-Doppler ultrasound, blood volume dropped by 90.5%

the HIFU mark on alive confirmed excessive movement leading to their survival. No off-target heating

in the uterus of the mother was found during necropsy. Conclusion: MR-guided HIFU therapy can

effectively ablate the fetal umbilical artery and vein, on the liver, in rabbit fetuses without harming non-targeted fetuses. This can serve as a model for a treatment procedure for twin-reversed arterial perfusion (TRAP) sequence. Doppler ultrasound can reliably confirm viability of non- targeted fetuses.
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1Institute of Medical Science, University of Toronto; 2Interventional Psychiatry Program, St. Michael’s Hospital; 3Neuroscience Research Program, St. Michael’s Hospital; 4Department of Physics, University of Massachusetts Boston; 5Research & Development, Soterix Medical Inc.; 6Department of Neurology, Massachusetts General Hospital & Harvard Medical School; 7Krembil Centre for Neuroinformatics, Centre for Addiction and Mental Health; 8Division of Neurosurgery, Department of Surgery, Temerty Faculty of Medicine, University of Toronto

Purpose and Hypothesis: The stimulation of deep brain structures has been historically only possible using invasive technologies. Temporal interference (TI) is a novel, non-invasive technique that can potentially overcome this limitation. Here, we present an experimental protocol for delivering TI to the sgACC for the first time, where we hypothesize that 130 Hz TI will modulate the functional activity of the sgACC and the negative attentional bias. Methods: Thirty healthy participants who score high on psychometric measures of sadness will be randomly assigned to receive either a 20-minute 130 Hz TI stimulation or sham, delivered at the AF7/8 and T7/8 electrode locations to target the bilateral sgACC. Before and after the stimulation, participants will complete the Ambiguous Faces Interpretation Task involving the presentation of stimuli of morphed faces (neutral, sad, happy, angry). Participants will be asked to categorize the stimuli into the four respective emotions and rate their intensity. Pre- vs. post-stimulation functional magnetic resonance imaging (fMRI) scans will be acquired during the task. Expected Results: Participants receiving TI will demonstrate a significant increase in fMRI outcomes of sgACC blood- oxygen-level-dependent signal variance and functional connectivity. Behaviourally, target engagement of the sgACC will correspond to decreased interpretation bias toward sad stimuli, quantified as a decreased total number of sad faces and slower reaction times. Conclusions: This study will be the first to demonstrate the non-invasive target engagement of the sgACC with TI. If successful, this project will lay the groundwork for conducting future human experiments with TI targeting the sgACC and exploring the use of this technology for the treatment of psychiatric mood disorders involving sgACC dysregulation, such as major depression.
Translational Research
22



[bookmark: 23 Dhingra N, Verma S]EFFICACY AND SAFETY OF EMPAGLIFLOZIN ACCORDING TO BACKGROUND DIURETIC USE IN HFREF: POST-HOC ANALYSIS OF EMPEROR-REDUCED
Nitish K. Dhingra & Subodh Verma
Division of Cardiac Surgery, Department of Surgery, University of Toronto, Toronto, Ontario


Purpose: The EMPEROR-Reduced (EMPagliflozin outcomE tRial in Patients With chrOnic heaRt Failure With Reduced Ejection Fraction) trial established the efficacy of empagliflozin in reducing heart failure (HF) outcomes among patients with heart failure with reduced ejection fraction (HFrEF). We presently examine the outcomes of EMPEROR-Reduced as a function of background diuretic therapy.
Methods: The EMPEROR-Reduced trial was a double-blind, randomized controlled trial of placebo vs empagliflozin 10 mg among 3,730 HFrEF patients. Herein, the population was stratified into 4 groups: no diuretic and diuretic dose equivalent to furosemide <40, 40, and >40 mg daily at baseline.
Results: A total of 3,656 patients from the EMPEROR-Reduced trial were available for analysis. Of those patients, 482 (13.2%) were receiving no diuretic therapy, and 731 (20.0%), 1,411
(38.6%), and 1,032 (28.2%) were receiving <40 mg, 40 mg, and >40 mg, respectively. The efficacy of empagliflozin on the primary outcome (time to first event of hospitalization for HF or cardiovascular [CV] death) was consistent regardless of background diuretic therapy (>40 mg: HR: 0.88 [95% CI: 0.71-1.10]; 40 mg: HR: 0.65 [95% CI: 0.51-0.82]; <40 mg: HR: 0.65 [95% CI:
0.46-0.92]); no diuretic agents: HR: 0.78 [95% CI: 0.47-1.29]; Ptrend test = 0.192). Baseline diuretic doses did not influence the effect of empagliflozin on body weight, systolic blood pressure, NT-proBNP, or hematocrit at 52 weeks. The safety profile of empagliflozin vs placebo was unaffected by baseline diuretic dose; however, independent of treatment allocation, total rates of adverse events were higher among patients with higher baseline diuretic doses.
Conclusions: Empagliflozin exhibits a consistent effect on time to CV death or HF hospitalization and an unaltered safety profile regardless of baseline diuretic therapy.
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1,2,5 Department of Mechanical and Industrial Engineering, University of Toronto
3Division of Cardiothoracic Imaging, Department of Medical Imaging, University of Toronto
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Purpose and Hypothesis: Mechanotransduction has been hypothesized to play a role in the pathogenesis of primary pulmonary vein stenosis (PVS). However, limited work has been performed to characterize hemodynamic parameters in the pulmonary veins. The objective of this study is to develop patient-specific computational fluid dynamics (CFD) models to quantify time- averaged wall shear stress (TAWSS) within stenotic and non-stenotic pulmonary veins, and to analyze how these parameters change following intervention. Methods: The left atrium and all four pulmonary veins of a patient diagnosed with PVS were segmented from MRA images and a computational geometry was generated. Flow data from PC-MRI was used to inform the inlet flow condition of each vein in the CFD model. The model was then modified to simulate left-to-right shunt repair and stent placement (5 mm) in the left lower pulmonary vein (LLPV). A reduced order model of the pulmonary circulation (pulmonary-ROM) was used to predict flow redistribution following intervention. Results: High TAWSS was observed in stenotic regions of the veins and low TAWSS was observed in regions upstream of stenosis. Simulation of shunt repair resulted in lower TAWSS values across all four pulmonary veins. Simulation of stent placement led to flow redistribution to the LLPV and reduction in the overall vascular resistance of the pulmonary circulation, predicted by the pulmonary-ROM. Following stent placement simulation, a new region of high TAWSS, larger in average magnitude than the previously stenotic region, was observed in an upstream segment of the LLPV. Conclusions: Using this modelling approach, new information can be gained regarding the hemodynamic environment in PVS and how this environment changes after intervention. Ongoing work will focus on model validation using patient data acquired at multiple time points.
Translational Research
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Purpose and Hypothesis: A confocal microscope capable of accurate tissue pathology classification using a tri-modal optical diagnosis system (white-light imaging, autofluorescence imaging, and Raman spectroscopy) has the potential to improve the specificity and sensitivity to reliably diagnose breast cancer and thyroid cancer. The device will be used to build a database for Raman scattering patterns detected from normal and cancerous breast and thyroid tissue, to classify patient samples. Methods: WAR tri-modal optical data acquisition: (W) conventional white light reflectance RGB image, (A) autofluorescence contrast imaging, and (R) point Raman spectra collection from potentially cancerous spots to identify the chemical signature that can be associated with cancer development. Results: A confocal microscope that utilizes the WAR tri- modal optical data acquisition techniques was designed. The confocal microscope has three major excitation pathways: (1) 785 nm laser, (2) white light, and (3) Autofluorescence, and two collection pathways (1) CCD camera and (2) Spectrometer. The camera captures images of the tissue under white light and autofluorescence. The Raman spectrometer collects Raman scattering patterns of different materials and tissues. Conclusions: The integration of confocal microscopy with a tri-modal optical diagnosis system demonstrates the potential for accurate classification of tissue pathology to improve the detection of breast and thyroid cancer. The current confocal microscope requires further optimization and automation before a proper tissue database can be built for breast and thyroid tissue.
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Purpose and Hypothesis:Random variability in day-to-day decision making referred to as ‘noise’ is associated with unhelpful variation that affects both the reproducibility and quality of decision making. Although this is well described in other fields, the prevalence of noise in medical decision making and its effects on the process and efficiency of care are unknown. The objective of this study was to identify and quantify noise in the management of patients with congenital heart disease. We hypothesized that complexity of decision making is positively correlated with the level of noise in responses, and that years of experience and clinical role have an effect on the noisiness of medical decision making.
Methods: A noise audit was distributed to Heart Centre staff and fellows at the Hospital for Sick Children as well as Seattle Children’s Hospital, for a total of 70 respondents. The audit employed a low decision complexity clinical scenario (Transposition of the great arteries with intact ventricular septum) and a high decision complexity scenario (Neonatal critical aortic stenosis). Results: Variance in responses was quantified by calculating entropy. Entropy was also stratified based on experience and role. In line with our hypotheses, higher entropy levels were observed in decision making for higher complexity scenarios. Furthermore, greatest entropy increases both in TGA and Critical AS scenarios were observed regarding in- hospital mortality as well as type of intervention in Critical AS. Lastly, those in cardiovascular surgery had overall lower entropies compared to those in cardiology or cardiac critical care. Conclusions: Noise is understudied in medical decision making and likely has important effects on care efficiency and reproducibility as well as patient outcomes.
Translational Research
26



[bookmark: 27 Draper K et al]USE OF HEPARIN ALTERNATIVES IN PATIENTS UNDERGOING CAROTID ARTERY INTERVENTIONS – A CASE REPORT AND REVIEW OF LITERATURE
Kian Draper1, George Elzawy1, Fady Ebrahim2, Ivica Vucemilo3
1Division of Vascular Surgery, Department of surgery, University of Toronto, Toronto Ontario
2Division of Anesthesiology, Trillium Health Centre, Mississauga, Ontario
3Division of Vascular Surgery, Trillium Health Centre, Mississauga, Ontario


Purpose and Hypothesis: Systemic unfractionated heparinization is routinely administered during carotid artery procedures. However, sensitivity to heparin can occur amongst patients with carotid artery disease who require carotid endarterectomy (CEA) or carotid artery stenting (CAS). There are no current recommendations for procedural anticoagulation during carotid interventions in patients with a suspected heparin sensitivity. We present a case of a patient with suspected heparin sensitivity who underwent CEA using bivalirudin as well as a review of the literature evaluating heparin alternatives for carotid intervention in patients with heparin sensitivity. Methods: A review of the literature from 2000 - present was conducting following PRISMA guidelines. Keywords included carotid revascularization, CEA, CAS, heparin allergy, heparin sensitivity, bivalirudin, and heparin alternatives. Reviews, meta-analyses, randomized controlled trials (RCT), evaluations studies and case reports were evaluated. Results: A total of 33 citations were identified, after PRISMA analysis 13 studies were include. There were 7 studies that discussed bivalirudin, 5 studies that used argatroban and 1 study that described enoxaparin. Bivalirudin was found to be safe for use in carotid procedures and resulted in less bleeding compared to unfractionated heparin. The use of argatroban was discussed in 5 case reports which did not report any adverse effects. Lastly, there was 1 prospective RCT that randomized CEA to enoxaparin vs unfractionated heparin and found there was no difference in embolic events and or bleeding between the two groups. Conclusions: In patients with suspected unfractionated heparin sensitivity who require carotid intervention, bivalirudin, argatroban and low molecular weight heparin are safe alternatives that are associated with less perioperative bleeding and no increase in periprocedural complications.
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Divisions of General & Thoracic Surgery, and Hematology/Oncology, Hospital for Sick Children Purpose and Hypothesis: Hereditary Spherocytosis (HS) is a common genetic hematological disorder which impacts RBC membrane proteins causing hemolysis, cholelithiasis, and splenomegaly. Children with severe HS commonly undergo either partial or complete splenectomy; partial splenectomy (PS) confers the theoretical advantage of maintaining splenic immune function, but it may be associated with splenic regrowth, recurrent hemolysis, and need for completion splenectomy. The SPTA1 mutation is known to be associated with more severe hemolysis. We hypothesized that surgical and hematological outcomes following partial splenectomy are also influenced by a child’s HS genetic mutation.
Methods: Multicenter study from 7 centres across Canada and the USA. Retrospective chart review of HS patients aged 0-18 years undergoing PS between 2000-2023.
Results: Of 51 eligible patients, 10 had a SPTA1 mutation and 41 had a non-SPTA1 mutation. In keeping with the more severe phenotype, the SPTA1 group underwent PS at a younger age than the non-SPTA1 group (5.1 vs 9.6 yr, p=0.003), and had a lower pre-operative hemoglobin (86.2 vs 98.8 g/L, p=0.04). There were no differences between groups regarding intra- or early post- operative outcomes. Follow-up was similar between groups (6.5 vs 7.0 yr, p=0.7). The SPTA1 group had a lower Hb at last follow-up (110.9 vs 130.7 g/L, p=0.005), and required completion splenectomy at a higher rate than the non-SPTA1 group (70.0% vs 24.4%, p= 0.01).
Conclusion: Children with the SPTA1 mutation are more likely to require completion splenectomy following partial splenectomy than children with other HS-causing mutations. These results may impact clinical decision-making by permitting a more evidence-based approach to patient selection for partial vs. total splenectomy.
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Purpose and Hypothesis: Photodynamic therapy (PDT) and hyperthermia (HT) show promise as minimally invasive cancer therapies, but challenges in generating adequate treatment volumes persist. Given that PDT and photo-induced HT share treatment delivery methods, an opportunity for advancing efficacy exists in their combination. In this work, we hypothesize that their combination will result in a decrease in metabolic activity in cancer cells, compared to the response to each therapy independently. Methods: In an in-vitro model, a treatment dose- response curve was established for monotherapy PDT using verteporfin (VP) as the photosensitizer, and HT of the A549 human lung adenocarcinoma cell line. A PDT dose of 1 J/cm2 at 690 nm, using 50 ng/mL of VP, and a HT dose of 80 cumulative equivalent minutes at 43 °C, were determined as subtherapeutic doses; the doses subsequently used for combined PDT and HT treatment. PrestoBlue™, a metabolic activity assay, was used 84h post treatment to compare the effect of each treatment relative to the control group. Four replicates were obtained for each group. Results: Relative to the cellular activity in the control group, there was a mean decrease of 7.50% (p > 0.05) for PDT monotherapy, a 14.77% decrease (p < 0.05) for HT monotherapy, and a 73.99% decrease (p < 5e-09) for the combined approach. A one-way ANOVA and Tukey’s HSD were used for analysis. Conclusions: The initial findings indicate that combining PDT and HT may provide enhanced treatment efficacy. We are currently examining additional lung cancer cell lines and photosensitizers, evaluating the use of a clonogenic assay for assessing treatment efficacy, and have started an in-vivo pilot study that aims to evaluate the response in a physiologically representative environment.
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[bookmark: 30 Eide S et al]THE RISK OF THROMBIN-MEDIATED NEURONAL DEGENERATION WITH INCREASING AGE AND DOWN-STREAM SIGNALLING
Sarah Eide1, Hong-Shuo Sun1,2, Zhong-Ping Feng1 1Department of Physiology, University of Toronto, Toronto, Ontario 2Department of Surgery, University of Toronto, Toronto, Ontario

Purpose and Hypothesis: Plasma thrombin, a component of the coagulation cascade, is elevated in neurodegenerative disorders, contributing to disease pathology through cleavage of protease-activated receptors (PAR) in the brain. However, whether age is a risk factor for increased thrombin and how age influences thrombin-mediated neurodegeneration is not well understood. We hypothesized active thrombin levels increase with age, and aim to explore how age influences the neurodegenerative effect of thrombin through PAR-1 signaling. Methods: Meta-analysis of 38 studies reporting on 17,204 healthy adults (18-99 years old) was conducted to compare levels of thrombin markers across age cohorts. Colorimetric viability and neurite outgrowth assays were conducted in vitro in human SH-SY5Y cells aged up to 4 weeks in culture treated with thrombin (0.1-1000 nM). The contribution of PAR-1 and identified down-stream signaling protein, Rasal1, was assessed through addition of a small molecule inhibitor (FR171113) and shRNA knockdown, respectively. Results: Those over the age of 60 have a greater endogenous thrombin potential associated with elevated plasma levels of activated Factor X, elevated markers of active thrombin (prothrombin fragment 1+2, fibrinopeptide A, and d-dimer), and reduced levels of thrombin inhibitors (antithrombin III and heparin). In vitro, thrombin significantly reduces neuronal viability and neurite outgrowth, which is pronounced in aged neuronal cultures. Thrombin’s degenerative effects in aged cultures are associated with an increase in PAR-1 expression. Inhibition of PAR-1 and knockdown of a potential down-stream signaling protein, Rasal1, is found to protect aged neurons in culture from thrombin-mediated degeneration. Conclusions: Increasing age is correlated with higher thrombin activity. Thrombin markedly promotes degeneration in aged neuronal culture via PAR-1 signaling, suggesting an increased risk of thrombin-mediated neurodegeneration during physiological aging.
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[bookmark: 31 Ellenbogen Y et al (SSTP)]A MULTI-OMIC ANALYSIS OF REGIONAL HETEROGENEITY IN GLIOBLASTOMA

Yosef Ellenbogen (SSTP)1,2, Jeff Liu2, Sheila Mansouri2, Gelareh Zadeh1,2
1Division of Neurosurgery, Department of Surgery, Toronto Western Hospital, Toronto, Ontario 2MacFeeters Hamilton Neuro-Oncology Program, Princess Margaret Cancer Centre, University Health Network and University of Toronto, Toronto, Ontario, Canada


Purpose and Hypothesis: Glioblastoma (GBM) is the most common malignant brain tumor in adults. A hallmark of GBM is its substantial intratumoural heterogeneity as well as infiltration into the surrounding brain. The growing understanding of the cellular diversity and cellular state diversity within GBM necessitates a need for more granular evaluation of the molecular landscape of this disease. This study aims to investigate this using single cell RNA sequencing combined with single-cell ATAC sequencing and spatial transcriptomics in order to delineate cellular states and enriched pathways between malignant cells in different regions of GBM. Methods: The study cohort consisted of 12 patients with primary IDH-wildtype GBM. Tumour samples were taken at the time of surgical resection from three pre-defined locations: periphery – cortex or white matter that is beyond contrast-enhancing tumour, border – contrast-enhancing border of the tumour, and core - hypointense core region of the tumour on MRI. Samples underwent snRNA and ATAC sequencing (10x Multiome) as well as spatial transcriptomics (10x Visium).
Results: snRNA + snATAC sequencing captured a total of 56,045 cells, comprising 37,547 neoplastic cells and 18,498 non-neoplastic cells within the tumour microenvironment. The majority of non-neoplastic cells were identified within the periphery alongside a distinct group of neoplastic cells that exhibited unique a unique distribution of malignant cellular state and differentially regulated genetic pathways compared to malignant cells within the tumour. Conclusion: This analysis shed light on the differences between malignant GBM cells based on their location and warrant further investigation into the biology and targetable aspects of the malignant cells that exist beyond the border of the tumour.
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DISPARITIES IN SURGICAL TIMING FOLLOWING TRAUMATIC COMPLETE SPINAL CORD INJURY: THE ROLE OF INSURANCE COVERAGE AND RACE

Ahmad Essa, Christopher D Witiw
Division of Neurosurgery, Department of Surgery, St. Michael’s Hospital, Toronto, Ontario, Canada

Objective: To quantify the influence of insurance coverage and race on time to surgery in patients with traumatic complete spinal cord injury (SCI).
Hypothesis: Insurance coverage and race significantly influence surgical timing.

Methods: A retrospective observational study was conducted using data from the ACS TQIP database (2010-2020) to assess the effects of insurance coverage and race on the timing of surgery for traumatic complete SCI. A multivariable Poisson regression model, adjusted for key clinical variables, was used. Secondary analyses evaluated adherence to the 24-hour surgery guideline.
Results: The study included 8,222 patients with traumatic complete SCI. Among these, 4,095 (50%) were privately insured, 3,239 (39%) were publicly insured, and 888 (11%) were uninsured. A total of 5,597 (68%) patients identified as White, and 2,625 (32%) patients identified as non-White. The mean time to surgery was 28.9(±32.8) hours. Lack of insurance was associated with a 16% (95% CI; 1.05-1.28) increase, public insurance with an 8% (95% CI; 1.03-1.14) increase, and non-white race with a 14%(95% CI; 1.07-1.21) increase in time to surgery. Secondary analysis showed a 30% increased odds of delayed surgery for non-white and uninsured patients. Likewise, publicly insured patients had an 18% increased odds of delayed surgery, thus challenging adherence to the 24 hours surgical guideline.
Conclusion: This study demonstrates significant disparities in time to surgery following complete SCI associated with insurance coverage and race. Non-white, publicly insured and uninsured patients were more likely to experience delay to surgery compared to white and privately insured patients. As healthcare systems strive for equality and efficiency, addressing these disparities is crucial to improve outcomes for all SCI patients, regardless of socio- economic or racial background.



[bookmark: 33 Eswaran V et al]CAVITATION MONITORING IN HIGH INTENSITY FOCUSED ULTRASOUND PROCEDURES VIA PARALLEL SIGNAL ACQUISITION USING A FIELD PROGRAMMABLE GATE ARRAY (FPGA)
Vishweswar Eswaran1,2, Craig A. Macsemchuk1,4, Adam C. Waspe1,3, James M. Drake1,4 1Posulns Center for Image Guided Innovation & Therapeutic Intervention, The Hospital for Sick Children and University of Toronto, Toronto, Ontario
2Department of Electrical and Computer Engineering, University of Toronto, Toronto, Ontario 3Department
of Medical Imaging, University of Toronto, Toronto, Ontario
4Institute of Biomedical Engineering, University of Toronto, Toronto, Ontario Background: High Intensity Focused Ultrasound (HIFU) is clinically used for non-invasive neurological interventions such as essential tremor and Parkinson’s disease. During ablative HIFU procedures, pre-focal cavitation may occur which can lead to undertreatment, skin burns, and damage to the HIFU transducer. Real-time monitoring of HIFU-induced cavitation will help detect and spatially localize the cavitation effects to enhance HIFU procedural monitoring and increase patient safety. Objective: Sonalleve V2 by Profound Medical contains an array of Passive Cavitation Detectors (PCDs) capable of but lacking the control system to measure cavitation through the acoustic backscatter from the HIFU treatment site. This project aims to develop a multichannel cavitation detection system for signal acquisition from the PCDs using an FPGA. Methods: A breakout board (BB) was developed to obtain the PCD signal from the Sonalleve to characterize the raw signals. Sonication tests were conducted on a Phantom with a 1.6 MHz frequency. Subsequent trials were completed, varying acoustic power from 50W to 500W at 50W intervals. Raw signals from the PCDs were obtained via the BB. A digital system to interface with the PCDs to obtain the digitized cavitation signals is under development. Results: Preamplification was noticed on the center PCD. However, other PCDs showed similar waveforms during sonication as expected. Moreover, raw PCD signals are consistent with the Sonalleve V2 HIFU burst pattern log. Conclusions: Resulting from signal characterization, the observed harmonic content and center frequency of the backscatter, an Analog to Digital Converter (ADC) with an acceptable minimum sampling rate of 8 MSPS will be used for digitizing the analog PCD signals. The FPGA will be used to interface with the ADCs. Next step is to localize the cavitation activity spatially by time-of-flight measurement.
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[bookmark: 34 Fernandes Ferreira AF et al (TR)]TRPM2 PHARMACOLOGICAL INHIBITION ALLEVIATES NEURODEGENERATION AND MOTOR IMPAIRMENT IN A PARKINSON´S DISEASE MOUSE MODEL

Ana Flavia F Ferreira1,2,3, Luiz Roberto Britto1, Zhong-Ping Feng2, Hong-Shuo Sun2,3
1 Department of Physiology and Biophysics, Institute of Biomedical Sciences, University of São Paulo, São Paulo, Brazil; Departments of Physiology2 and Surgery3, Temerty Faculty of Medicine, University of Toronto, Toronto, Canada

Hypothesis and purpose: Here we hypothesize that the inhibition of the Transient Receptor Potential Melastatin 2 (TRPM2) channel by AG490 is protective in a Parkinson´s disease (PD) animal model. The purpose was to assess the motor impairment and quantify dopaminergic neuronal death in AG490 pre or post-treated 6-hydroxydopamine (6-OHDA)-injected animals. Methods: C57BL/6 three month-old male mice (protocol #8395080450) were submitted to a stereotaxic surgery where 10µg/1µl of the neurotoxin 6-OHDA or 1µl of saline were injected into the right striatum. AG490 (30 mg/kg) or vehicle were intraperitoneally injected 20 min before (pre-treatment, single injection) or 3 days after (post-treatment, repeated for four days) PD induction. Motor behavior testing was performed on days 3 and 6. The mice brains were collected on day seven. Substantia nigra was analyzed for tyrosine hydroxylase (TH) immunohistochemistry. Results: AG490 pre-treated 6-OHDA-injected mice showed reduced motor deficit (-45% in the number of apomorphine-induced rotations, p<0.01 and -74% in the number of falls, p<0.01) and dopaminergic degeneration (+68% TH+ neurons, p<0.01) when compared to vehicle-treated 6-OHDA-injected animals. In the AG490 post-treated 6-OHDA group, motor impairment (-39% in the number of apomorphine-induced rotations, p<0.01;
+143% in the latency to the first fall, p<0.05) and dopaminergic loss (+35% TH+ neurons, p<0.01) were all attenuated when compared to the vehicle-treated 6-OHDA-injected group. Conclusions: Our findings suggest that A490, both as pre or post-treatments, is neuroprotective and highlights TRPM2 inhibition as a possible therapeutical target for PD.
Translational Research
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[bookmark: 35 Furie N et al]USE OF HIGH DOSE NITRIC-OXIDE AS AN ANTIMICROBIAL TREATMENT FOR DONOR LUNG
Nadav Furie1, Aizhou Wang1, Gabriel Siebiger1, Paolo Oliveira1, Yu Zhang1, Jenny Yune1, Juan Montagne1, Guillermo Garza1, Vinicius S. Michaelsen1, Keiji Yamanashi1,
Matheus De Morais1, Fei Gao1, Shaf Keshavjee1,2, Marcelo Cypel1,2
1 Latner Thoracic Surgery Research Laboratories, Toronto General Hospital Research Institute, University Health Network, Toronto, Ontario, Canada
2 Toronto Lung Transplant Program, Ajmera Transplant Centre, University Health Network, University of Toronto, Toronto
Purpose and Hypothesis: Nitric Oxide (NO) exhibits a broad-spectrum antimicrobial effect against bacteria, fungi, and viruses in in-vitro studies. However, the use of NO in human is limited due to adverse events, such as: methemoglobinemia and nitrogen dioxide production. We hypothesize that acellular ex-vivo lung perfusion/preservation allows us to expose the lungs to higher doses of NO than those typically utilized in clinical settings for treating infected donor lungs. Methods: We utilized a clinical strain of Pseudomonas aeruginosa (PS). The bacteria were cultivated until reaching the exponential growth phase, after which they were inoculated in liquid media. Following inoculation, the bacteria were exposed to NO, either inhaled or by the addition of low-molecular weight NO donor, NONOate, to the incubation media. NONOate spontaneously releases NO in a first-order reaction with pH and temperature dependence. Results: In liquid media, inhaled nitric oxide demonstrated an anti-bactericidal effect in a dose-, time-, and initial bacterial load-dependent manner. A dose of 500 parts per million of inhaled NO exhibited a significant anti-bactericidal effect compared to the control group. NONOate demonstrated a notable anti-bactericidal effect in a normothermic environment at a concentration of 0.5mM. Additionally, preliminary results from the use of NONOate, with the same concentration, in a sub- normothermic setting showed promising trend with an anti-bactericidal effect. Conclusions: NO demonstrated promising results in-vitro as an anti-bacterial agent against PS bacteria in liquid media. Both methods of administration, inhaled and NONOate, exhibited anti-bacterial effects. Further, the use of NONOate provides the opportunity of anti-microbial treatment in sub- normothermic environment during donor organ preservation. Animal model studies are imperative for further evaluating the safety and efficacy of NO treatment and are currently underway.
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[bookmark: 36 Gandhi S et al]SPATIAL AND SINGLE-CELL PROTEOMIC LANDSCAPING OF HYPOXIC MICROENVIRONMENT IN GLIOBLASTOMA
1Shreya Gandhi, 1Sheila Mansouri, 1Gelareh Zadeh
1Mac-Feeters Hamilton Center for Neuro-Oncology, Princess Margaret Cancer Center

Glioblastoma (GBM) is a fatal adult solid tumor with median overall survival of 18-20 months post- diagnosis; contributing factors to therapeutic inefficacy include tumor microenvironmental factors like hypoxia. Combined with extensive inter- and intra-tumoral heterogeneity at bulk and single- cell level, hypoxia contributes to a gradient of molecular alterations that are specific to different cell populations that make up the bulk of the tumor and reside in specific niches. To date, high- dimensional histopathologic analyses of hypoxic regions within GBM tissue have not been performed. We took a combined spatial and single-cell proteomic profiling approach to investigate the histopathologic features of hypoxia by leveraging a unique clinical study wherein the exogenous hypoxia marker pimonidazole (PIMO) is administered to GBM patients preoperatively. Tissue specimens were subjected to imaging mass cytometry, high-resolution imaging, and serial immunohistochemistry using a panel of markers associated with cellular hallmarks of hypoxia, metabolism, proliferation, and immune cell types. Our findings showed that PIMO staining is associated with histopathologic features of hypoxia and correlates with specific immune and stemness markers in GBM; specific lymphocyte populations were depleted from hypoxic regions alongside alterations in macrophagic and microglial landscape in a niche-specific manner; hypoxia reduced the proportion of proliferating glioma initiating cells and altered the proliferative, transcriptional, and translational capacity of different cell populations. Cytometry by time-of-flight validated the altered proportions of specific immune cell types specifically enriched in hypoxic populations of GBM microenvironment. Our study is among the first to report use of PIMO to interrogate the spatial and single-cell architecture associated with tissue hypoxia and expression of biomarkers associated with hypoxia, immune infiltration, and proliferation. Identification of targetable biomarkers and mediators of hypoxia-driven habitats in GBM may provide direction for future immunotherapeutic research.
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Guillermo Garza1, Aizhou Wang1, Jenny Yune1, Yu Zhang1, Juan Montagne1, Gabriel Siebiger1, Keiji Yamanashi1, Paolo Oliveira1, Lorenzo Del Sorbo1, Mingyao Liu1,
Shaf Keshavjee1,2, and Marcelo Cypel1,2
1 Latner Thoracic Surgery Research Laboratories, Toronto General Hospital Research Institute, University Health Network, Toronto, Ontario
2Division of Thoracic Surgery, Department of Surgery, University of Toronto, Toronto, Ontario
Purpose and Hypothesis: This study explores the feasibility of removing the gas exchange membrane from the EVLP system and investigates its effect on cellular and acellular EVLP. We hypothesize that reducing exposure of biological perfusate to artificial surfaces such as the membrane oxygenator is beneficial for prolonged EVLP. Methods: Healthy lungs from Yorkshire pigs (n=4/group) were studied in four groups of EVLP setup: Membraneless (ML)+acellular perfusion (AP); ML+cellular perfusion (CP); Membrane (M)+AP; M+CP. For all groups, the Toronto EVLP protocol was employed as the base protocol. For the CP groups, red blood cells (RBCs) were collected from donor inferior vena cava during the cross-clamp, and the EVLP perfusate was supplemented with 10-15% RBC. To maintain physiological pCO2 in perfusate of the ML groups, a gas mixture of 21% O2, 8% CO2 and 71% N2 was given to lungs via the ventilator. Lung functions were evaluated during 12 hours of EVLP. Perfusate samples were collected at 1h and 12h of EVLP for cytokine analysis. Data were analyzed using two-way ANOVA with Bonferroni multiple comparisons. Results: Lung compliances showed similar stable trend in all groups. However, while the same stable trend was observed in the CP groups in terms of lung oxygenation, removal of membrane resulted in oxygenation failure in the ML-AP group after 10h of EVLP. Similarly, the inflammatory cytokine IL-6 in perfusate was higher in the ML-AP group (P<0.05). Lactate levels in the CP groups were significantly lower than the AP groups (P<0.0001), implying a shift in metabolic activities. Among the CP groups, the ML setup showed lower perfusate lactate (P<0.01). Conclusions: This study demonstrates feasibility of prolonged EVLP (12h) with the gas exchange membrane removed. While ML-EVLP without RBCs did not achieve stable prolonged perfusion, a ML-EVLP with RBCs was remarkably stable with additional potential benefits when compared to the membrane-containing circuits. Lower lactate, adequate levels of P/F ratios, and stable lung physiology merit further investigation on their ability to prolong EVLP.
Translational Research
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Keegan Guidolin (SSTP)1,2, Flora Jung3, Sarah Hunter4, Han Yan4,5, Marina Englesakis6, Stephen Verderber4,7,8,9, Sami Chadi1,10, Fayez Quereshy1,10
1Department of Surgery, University of Toronto; 2Institute of Biomedical Engineering, University of Toronto; 3Department of Medicine, University of Toronto; 4Institute of Health Policy, Management, and Evaluation, University of Toronto; 5Department of Family and Community Medicine, University of Toronto; 6Library and Information Services, University Health Network, Toronto; 7Dalla Lana School of Public Health, University of Toronto; 8John H. Daniels Faculty of Architecture, Landscape and Design, University of Toronto; 9Centre for Design + Health Innovation, Toronto; 10Department of Surgery, University Health Network, Toronto

Purpose and Hypothesis: To summarize the existing literature surrounding the influence of natural elements on course in hospital and to introduce clinicians to the concept of biophilic design and the potential for incorporation of nature into the hospital environment as a component of a therapeutic hospitalization. We hypothesize that there is significant evidence that can be used to guide future investigations into the potential role of biophilic design in acute hospitalization. Methods: This scoping review surveyed the literature surrounding the influence of exposure to nature on course in acute hospitalizations. After screening 12,979 citations, 41 articles were included. Exposures were divided into seven categories, the most common of which were the presence of a window/natural light, a natural scene through a window, and nature soundscapes. These articles were reviewed in a narrative fashion and thematic analysis was conducted. Results: Studies were extremely heterogeneous in their design, research questions, and reported outcomes. Types of exposure to nature studied were exposure to a real natural scene through a window, presence of a window/nature light, nature in the healthcare environment, art depicting nature, direct contact with nature, nature soundscapes, and nature experienced through virtual reality (VR). Conclusions: Exposure to nature during an acute hospital admission appears to have a real but small therapeutic effect, predominantly on psychological metrics like anxiety/depression, pain, and patient satisfaction. Greater beneficial effects are seen with greater durations of exposure to nature and greater degrees of immersion into nature (e.g., creating multisensory experiences using emerging technology like VR).
Translational Research
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Sae Hoon (Dave) Gwun1; Dr. Kathleen Armstrong2
1Temerty Faculty of Medicine, University of Toronto
2Division of Plastic & Reconstructive Surgery, Department of Surgery, University of Toronto

Purpose & Hypothesis: Although Canada has nationwide funding for gender-affirming surgeries (GAS), policies regarding approval pathways and coverage of specific GAS procedures vary considerably between provinces and territories. These differences lead to confusion amongst patients and physicians, differential access to GAS, and unexpected “out-of-pocket” costs. In light of this, we sought to describe the landscape of gender-affirming surgery (GAS) and policy instruments across Canada and provide recommendations for improved accessibility. Methods: We conducted an environmental scan regarding GAS and policy instruments in Canada using 13 government websites and three online databases. Provincial and territorial policy documents and coverage of GAS were extracted and summarized. Newsletters and legal documents were compiled to create a timeline of GAS policy changes in Canada. Results: Eleven provinces and territories had policies regarding GAS coverage. Yukon provided the most comprehensive coverage (n=13 surgeries), followed by Prince Edward Island (PEI) (n=11) and British Columbia (n=10). All provinces and territories provided coverage for mastectomies and bottom surgeries, while breast augmentation was only covered by 10 jurisdictions. Facial feminization and vocal surgery were only covered by Yukon and PEI. In the last ten years, there has been differential growth of GAS provision in different provinces and territories, the most recent being the expansion of GAS coverage in PEI and the age restriction for GAS eligibility in Alberta. Conclusion: Our study provides a patient-friendly reference of GAS coverage at the procedural level by jurisdiction. Based on our findings, we recommend introducing policies in jurisdictions without policy instruments and aligning existing policies with the standards established by the World Professional Association for Transgender Health.
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Syed M. Ali Hassan1, Amine Mazine1, Rodolfo V. Rocha1, Anna Chu 2, Douglas S. Lee2, Maral Ouzounian1, Terrence M. Yau1
1Division of Cardiovascular Surgery, Peter Munk Cardiac Centre, University Health Network, University of Toronto, Toronto, Ontario, Canada
2Cardiovascular Program, ICES, Toronto, Ontario, Canada

Purpose and Hypothesis: Chronic kidney disease (CKD) is associated with worse outcomes after surgical aortic valve replacement (SAVR). We compared outcomes between SAVR with mechanical (mAVR) and bioprosthetic (bpAVR) valves in patients with CKD. Methods: Outcomes among a prospective cohort of patients undergoing SAVR from 1990 to 2014 at one institution were evaluated. CKD grade was defined as CKD 0 or 1 GFR (glomerular filtration rate) ≥90ml/min; CKD 2 GFR 60-89; CKD 3 GFR 30-59; CKD 4 GFR 15-29; CKD 5 GFR <15; CKD 5D on dialysis.
The primary endpoint was freedom from all-cause mortality. Secondary endpoints were freedom from major adverse valve related events and major adverse cardiovascular events Results: Of 3378 patients undergoing SAVR, 77.8% received bpAVR and 22.2% received mAVR. Mean age was 68.5±11.7 years, 35% were female, 54% had concomitant CABG and 5.5% had previous non-AVR cardiac surgery. Hospital mortality for all comers was 1.7% and 1.9% required post- operative dialysis. Mortality and MAVRE were higher in patients with worse CKD and use of bpAVR compared to mAVR for CKD 0,1 and 2 (p<0.0001); however there was no difference in CKD 3-5D. After adjustment for demographics and comorbidities, both CKD and bpAVR independently predicted late mortality. MI, stroke, endocarditis and PPM/ICD were similar between mAVR and bpAVR in all CKD groups. Major bleeding was higher in mAVR, but CHF was more common in bpAVR within each CKD category. Conclusions: CKD independently predicts late survival after SAVR. In patients with CKD 0,1,2 mAVR was associated with higher long-term survival and freedom from MAVRE than bAVR but there was no difference in moderate-severe CKD. There was a greater incidence of major bleeding and less CHF after mAVR.
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Amir Hassanpour1, Andrea Spota1, Eran Shlomovitz1,2, David Gomez3,4, Eisar Al-Sukhni3,4
1Department of Surgery, UHN, Toronto, ON, Canada
2Department of Vascular Interventional Radiology, UHN, Toronto, Ontario, Canada 3Department of Surgery, St. Michael’s Hospital – Unity Health, Toronto, ON, Canada 4Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada

Purpose and Hypothesis: This study aims to describe the management of healthy octogenarians presenting with acute cholecystitis (AC) at our center. We hypothesize that many of them undergo non-operative management (NOM) instead of recommended cholecystectomy. Methods: This was a retrospective cohort study on patients admitted from 2018 to 2023. Cholecystitis severity was graded following the Tokyo 2018 guidelines. Comorbidities were reported as Charlson Comorbidity Index (CCI). Frailty was defined as a 5- item modified Frailty Index (5mFI)≥2. Results: We identified 116 octogenarian patients. 45% of patients were functionally independent and 51% were non-frail. Median CCI was 5 (IQR 4- 6). AC was mild, moderate or severe in 52%, 39% and 9%, respectively. Management included antibiotics (41%), percutaneous cholecystostomy (PC) (43%), or cholecystectomy (16%). Compared with patients undergoing NOM (antibiotics +/- PC), patients undergoing surgery were younger (83 vs 87 years, p=0.002), more functionally independent (100% vs 47%, p<0.001), and less frail (5mFI ≥2 21% vs 55%, p=0.011). At 30 days, complication rates of NOM and cholecystectomy were 14% and 32%, while death rates were 9% and 0%, respectively. Among 43 healthy octogenarians (CCI=4) with mild/moderate AC, 21% underwent cholecystectomy and the rest NOM. 65% of NOM patients were functionally independent and 74% were non-frail. There was a trend for lower 30-day complications (3.4% vs 22.2%, p=0.134) and longer LOS (5 vs 3 days, p=0.112) among NOM versus surgery patients. Conclusion: Few healthy octogenarians with mild/moderate AC were treated with surgery. More research is needed to clarify whether these results reflect patient preference, suboptimal assessment, or surgeon caution.
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Purpose and Hypothesis: Distal radius fractures (DRFs) represent up to 20% of fractures seen in the emergency department (ED). At our institution, delays in the operative management of DRFs after their initial ED visit are often related to diagnostic uncertainties and a lengthy referral and triage process. These delays are associated with increased complexity of surgical procedures, longer operative time, increased complications rates, and poorer patient reported functional outcomes. To address this challenge at Toronto Western Hospital (TWH), we aim to create a deep neural network capable of automating DRF X-ray analysis. We hypothesize that this model will accurately predict whether an acute DRF fracture will require operative management or non- operative management based on radiographic input alone. This can improve patient outcomes by immediately identifying patients requiring operative management and facilitating expedited care pathways. Methods: Using our institutional electronic medical record, x-rays of patients who presented to the TWH ED (from 2018 to 2023) with a DRF and who were subsequently referred to the Fracture Clinic and/or the Hand Clinic were selected. 180 patients treated surgically and 180 patients treated non-surgically were included. X-rays taken during their acute injury period (within 4 weeks) in various radiographic positionings were collected and prepared for model training. Subsequent evaluation of performance metrics will be reported including sensitivity, specificity, accuracy, precision, positive and negative predictive values. The gold standard for diagnosis equivalence is a surgeon’s clinical decision of treating the patient operatively or nonoperatively. Results/Conclusions: This project is still in progress; image collection for the identified cohorts of operative and non-operative patients is complete. The machine learning model is currently being developed and optimized. Completion and evaluation of the model is projected to be finished by April of 2024.
Translational Research
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1Division of Vascular Surgery, University of Toronto; 2Institute of Health Policy, Management, and Evaluation, University of Toronto; 3Temerty Faculty of Medicine, University of Toronto; 4Western University, Schulich School of Medicine & Dentistry, London, Ontario; 5Division of Vascular Surgery, Sunnybrook Health Sciences Centre, 2075 Bayview Ave, Toronto, Ontario

Purpose/Hypothesis: The purpose of this study is to evaluate global trends and activity in vascular surgery research output from 2000 to 2023. Methods: Publication data from 2000 to 2023 were retrieved using Scopus. A total of 16 vascular surgery journals were identified, and information was retrieved for all original articles. Publications were analyzed for annual growth, scientific productivity and impact, research themes (co-occurrence analysis), collaboration (co- authorship analysis), as well as scientific impact according to total and normalized citations and the h index. Data analysis was done using VOSviewer. Results: Overall, 43,483 research articles were included in the final analysis with a mean of 23.5 citations per document and an overall h- index of 242. There has been a sustained accelerating increase in research productivity, with the number of articles published in 2023 (2,974) more than double than that of 2000 (1,257). The most common research themes were related to abdominal aortic aneurysms (1,559 occurrences), peripheral arterial disease (1,222), and endovascular aneurysm repair (752). The USA (554,038 citations), United Kingdom (118,370) and Netherlands (71,016) had the highest scientific impact, with a similar trend observed across research productivity as measured by number of papers. Six of the ten most impactful publishing institutions were in the USA. Overall, 151 institutions were responsible for producing 80% of the total research papers. Papers were commonly published in the Journal of Vascular Surgery (10,760, 24.7%), Annals of Vascular Surgery (7,464, 17.2%), and the Journal of Vascular and Interventional Radiology (5,613, 12.9%). Conclusions: The vascular surgery literature has seen a sustained accelerating increase over the last two decades. These findings underscore the central role of a few prolific groups of authors and organizations in shaping the landscape of vascular surgery research productivity and impact.
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3 Department of Surgery, Division of General and Gastrointestinal Surgery, Brigham and Women’s Hospital, Harvard Medical School, Boston, MA
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Purpose: Multiple studies have demonstrated disparities and limited transparency in parental leave policies across US surgical residency programs, but less is known about transparency in Canada. This study investigated the transparency of parental benefits and support in Canadian general surgery programs. Methods: Twenty-nine items of transparency (IOT) were deemed relevant based on previous studies and tailored to Canadian programs. IOT included the presence of maternity or paternity leave, lactation policy, childcare, and primary care coverage. Public platforms for Canadian Resident Matching Service and Royal College of Physicians and Surgeons of Canada accredited general surgery programs, including websites, contracts, and social media, were accessed to collect information on the availability of the pre-determined IOT. Program directors (PD) were contacted if there was missing information. Non-parametric and linear regression were used to compare program variables, namely PD gender and program size. Results: There are 23 accredited general surgery residency programs. The median number of IOT among programs was 19 (range: 17-24). All programs were transparent regarding the presence of maternity, paternity, and adoption leave. Fourteen programs (61%) had lactation rooms. Thirteen programs (57%) had onsite childcare. A significant association between program size and number of IOT was found (p = 0.01). At least three different platforms per program had to be accessed to identify IOT, which were then cross-referenced with provincial contracts due to contraindicating information. Conclusion: This study demonstrates that while surgical resident parental and health policies exist, they are difficult to access. Efforts should be made to centralize the information on these vital policies to ensure an equitable and inclusive culture of surgery.
44



[bookmark: 45 Jomy J et al (TR)]SCRUBBING IN, EMOTIONS OUT: UNDERSTANDING COMPARTMENTALIZATION IN SURGERY

Jane Jomy1, Sydney McQueen2,3, Melanie Hammond Mobilio2,4, Melanie Anderson5, Johanna Riesel1,2,6, Carol-anne Moulton2,7,8
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Purpose: Compartmentalization is a surgical colloquialism often used to describe the practice of leaving emotions outside of the operating room with the goal to achieve superior focus and performance during a surgical procedure. In psychology, compartmentalization can have pragmatic utility, as in the practice of “therapeutic compartmentalization”. However, it can also have problematic consequences, as in the practice of dissociation. Despite its common presence as a phrase to describe separating extraneous emotion and other distractions from ‘focused operative practice,’ compartmentalization within surgical practice has yet to be explored. We conducted a narrative review to understand how compartmentalization is featured in the surgical and non- surgical literatures. Methods: We followed the Scale for the Assessment of Narrative Review Articles and searched across medical and social sciences databases in June 2023 for manuscripts discussing compartmentalization in medicine, psychology, humanities, social science, and performance literatures. Grey literature searches and review of reference lists were also conducted. After screening and selection, content analysis was performed. Results: Our database searches identified 491 records, of which 30 were included, and an additional 11 were included from hand- searching and grey literature. Content analysis revealed that forms of compartmentalization may be beneficial by helping individuals (1) cope with their emotions, and (2) perform under pressure. Conversely, analysis also revealed potentially problematic forms of compartmentalization including
(3) emotional suppression, and (4) self-esteem instability. Conclusions: While compartmentalization is often discussed colloquially in surgical practice, we lack a clear understanding of what the term means, and its impacts on surgeon performance and wellness. Future work will explore the lived experience of compartmentalization among surgeons.
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Purpose and Hypothesis: Donation after circulatory death (DCD) hearts have been used in clinical transplantation for adults and producing promising outcomes over the last decade. Glucagon-like peptide (GLP)-1 (28-36) is a form of metabolites of GLP-1 (7-36) and newly known to have cardioprotective effects. This study aims to demonstrate the effects of GLP-1(28-36) in porcine DCD hearts. Methods: Twelve pigs weighed 9-12 kg were used. The DCD hearts were created with 15-minute non-touch period following circulatory arrest via asphyxiation. The procured hearts were placed on ex-vivo heart perfusion (EVHP) system and reperfused for two hours with 6nM of GLP-1(28-36) (N=6) or scrambled peptides (SP, N=6) as a control. Cardiac function was assessed in subsequent working mode via echocardiography and pressure-volume catheter. Between-group differences were assessed using Wilcoxon rank-sum tests and linear mixed-effects models. Results: Coronary vascular resistance (CVR) and lactate levels in venous blood taken from the coronary sinus were significantly lower in the GLP-1 group than control over the 2-hours of reperfusion period (CVR at 2 hours, 0.50±0.11 vs 0.94±0.52, mmHg*min/mL/100grams, p<.01; lactate at 30 minutes, 3.0±1.1 vs. 4.4±0.5, mmol/L, p=.01). In working mode, ejection fraction was significantly better in the GLP-1 than controls (58±14 vs. 41±10, %, p=.03) in echocardiography. Minimum-dp/dt was superior in the GLP-1 to control (- 3357±784 vs. -2372±471, mmHg/sec, p=.03) under the same preload condition. Conclusion: GLP-1(28-36) exerted myocardial protection through reducing anaerobic metabolism and preservation of coronary endothelial function, suggesting preserved mitochondrial energy production in the GLP-1 group. As a result, improvement of systolic and diastolic function was observed in the DCD hearts treated with GLP-1(28-36) compared to those with the control.
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Purpose and Hypothesis : CIC-rearranged sarcoma (CRS) is a rare disease driven by a specific fusion protein involving the CIC gene. The native CIC protein is a transcriptional repressor of the (RTK)/Ras/ERK signaling pathway, which is one of the most tumorigenic pathways in cancer. The most common rearrangement is with the double homeobox 4 (DUX4) transcription factor (CIC- DUX4) and others such as CIC-NUTM1 fusions have been identified in a subset of pediatric primitive neuroectodermal tumors. However, the molecular mechanisms by which CIC-fusions drive CRS remain unknown. Preliminary data shows that CIC-DUX4/NUTM1 fusions activate JAK (cytokine receptors), and its downstream effector STAT1/3 (signal transducers and transcription factors). We hypothesize that the JAK/STAT1/3 signal transduction pathway cooperates with CIC- fusions to induce the expression of oncogenic transcription factors ETV1/4/5 and drive these sarcomas. Methods and Results: We show high levels of JAK1/STAT1/3 activation in patient- derived CRS cell lines (NCC-SCC-89/C) as compared to other sarcoma cell lines without the fusion. In the presence of the fusion there is more STAT1 binding to the ETV/1/45 promoters. JAK1 inhibition using Solicitinub and Ruxolitinub reduced phosphorylation of STAT1/3 as well as protein and mRNA expression of ETV1/4/5 and cell proliferation. In addition, JAK1 inhibition reduced histone acetylation at the ETV1/4/5 promoters. To evaluate the pre-clinical effect of targeting the JAK1/STAT1/3 pathway, A CRS cell line (NCC-SCC-89/C) were grafted into NSG mice. Ruxolitinub treatment showed significant reductions in tumour volume, STAT activation, and ETV1/4/5. Conclusion: We show that the JAK1/STAT1/3 pathway plays a critical role in co- operating with CIC-fusions to drive CRS providing insight into potential therapeutic avenues for these aggressive tumors.
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Portia Kalun1, Stanley Hamstra2, Cari Whyne1, Normand Robert1, Hans Kreder1,2,4, Michelle Wong3, Marie Dandal3, John Joson3, Jui-Ying Hong3, Fahad Alam5, Julian Wiegelmann5, Chris Idestrup5, Jason Taam5, Albert Yee1,2,4, Marvin Tile1,2,4, Markku Nousiainen1,2,4
1Sunnybrook Research Institute, Sunnybrook Health Sciences Centre (SHSC)
2Department of Surgery, University of Toronto
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Purpose and Hypothesis: It is well-established that surgeon technical skill performance is a key factor in the success of operative interventions, but less is known about the impact of the entire surgical team’s performance. We aimed to develop an assessment framework for intraoperative teamwork performance of orthopaedic surgical teams. We hypothesized that the framework could capture known variation in teamwork performance. Methods: Assessment tools were developed for surgery, nursing, radiation technology (RT), and anesthesia. To establish content evidence, the study team met with experts from each discipline. Expert raters assessed teamwork performance during hip fracture cases using data captured by OR Black Box® technology. Assessment tools were modified based on expert rater feedback on the content and usability of the tools. Results: The assessment tools measured the following teamwork constructs: communication, collaboration, coordination, leadership, and monitoring. Checklist scores across all constructs for the surgical, nursing, RT, and anesthesia teams were 79±35%, 58±30%, 84±28%, and 65±25%, respectively. Average global ratings (on a 3-point scale) for the surgical, nursing, RT, and anesthesia teams were 2.20±0.46, 2.24±0.58, 2.75±0.44, and 2.67±0.49, respectively. Standard deviations in the scores indicate variation for all disciplines, suggesting that we are capturing meaningful differences in performance. Conclusions: The assessment framework we developed was able to capture variation in team performance. Ongoing validation will include analyzing the internal structure validity of the tools. Future work will use the assessment framework to identify aspects of team performance that impact outcomes for hip fracture patients to inform training of expert surgical teams.
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Purpose and Hypothesis: The purpose of this project is to optimize a tumour-on-chip microfluidic platform to culture, treat and analyze microdissected tumours (MDTs) taken directly from sarcoma patients through either surgery or biopsy. It is hypothesized that the cultured MDTs are a representative ex vivo model of the original patient-derived tumour. To test this hypothesis, we aim to assess changes in viability, morphology and gene expression within MDTs cultured in the microfluidic chip over a 2-week culture period. Methods: The viability of MDTs is assessed on- chip via both LIVE/DEAD staining of live MDTs, and TUNEL staining of formalin-fixed MDTs. The morphology of MDTs is examined via Hematoxylin & Eosin (H&E) staining, and their gene expression profile is analyzed via whole-exome sequencing. These assays will be carried out at various time-points throughout a 2-week culture period to examine how the viability, morphology and gene expression of MDTs change with respect to the original tumour. Preliminary Results: A preliminary assessment of MDT viability via LIVE/DEAD imaging across three patient-derived sarcoma tumour samples indicates that MDT viability is maintained throughout a 2-week culture period. In all cases, the centre of the puck-shaped MDTs retains a high abundance of live cells, while their edges experience high cell death. Conclusions: These preliminary assays are a promising indication that patient-derived sarcoma MDTs can remain viable for up to two weeks in an ex vivo culture setting. Next steps involve a more quantitative assessment of viability via TUNEL staining of formalin-fixed, paraffin-embedded MDTs, followed by evaluating changes in MDT morphology and gene expression throughout the culture period.
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Purpose and Hypothesis: Epilepsy is a neurological disorder marked by the brain producing repeated seizures, leading to symptoms such as loss of consciousness, muscle stiffness, and sudden falls. Conventional surgical methods for epilepsy necessitate sizable incisions and employ inflexible tools with restricted mobility and reach. Greater surgical exposure is essential for operative performance and visualization, but is associated with increased morbidity rates, higher blood loss, and prolonged recovery periods. There is a need for smaller tools that can maneuver in tight spaces to reach tissue and to perform complex surgical tasks.
Methods: This work presents a hybrid steerable robot that enhances the reachability of current surgical robots. The robot is a hybrid design of three pre-curved tubes configured concentrically (called a concentric tube robot or CTR), and a tendon-driven wrist attached to the distal end of the CTR. Bending of the wrist was achieved by cutting asymmetric contact-aided compliant notches wrapped around the tube at 120 degrees from one another. The tool’s reachable workspace was calculated, and epilepsy procedures were simulated on a phantom brain model for validation.
Results: The volumetric workspace and the bending range of the hybrid CTR were experimentally computed and were 2.27 and 2.14 times greater, respectively, than the CTR alone.
Conclusions: This work demonstrated the improved workspace of a hybrid CTR and tendon- driven wrist tool. The development of this hybrid robot at a sub-3mm scale is significant to advance the capabilities of minimally invasive epilepsy surgery, which leads to better health outcomes for many patients.
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Purpose and Hypothesis: The Marshall III Thoracic Surgery Simulation Training Model has been developed to help hone remote skill development and skill retention for senior thoracic surgery trainees. A study focused on off-site training for pulmonary artery anastomosis techniques commonly used in transplant surgery was conducted to validate the efficacy of the proposed simulation kit. Methods: Training sessions for 7 participants were conducted with an onboarding demonstration from a senior thoracic surgeon at Toronto General Hospital (TGH) and a subsequent at-home practice with the return for final in-person skill and performance assessment by two senior surgeons. Participants completed a total of 10 independent practices at home. Parameters such as Estimated Time to Completion (ETTC), anastomosis water leak test, Thoracic Anastomosis Skill Assessment Checklist, and User Experience (UX) feedback were collected throughout the course of the study. Results: Overall ESTT (n = 7) reduced by an average of 18.8% between the first and last recorded training session. The Performance Checklist Scale evaluated by 2 senior surgeons showed improvement from 62% to 97% completion of the 7- parameter performance scale. The Overall Impression of Ability rated on a scale of 1 to 5 showed that the average rating of the group increased from 3.2 to 4.8 points, indicating that most participants had excellent results towards the end of the study. Finally, the evaluation of the participant’s ability to independently complete anastomosis showed an increase from 2.8 to 4.9 points on a scale of 1 to 5, with 5 representing one’s ability to perform anastomosis without supervision. All participants agreed that they would continue to use or recommend the training kit for practice and retention of newly acquired surgical techniques.
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Purpose and Hypothesis: Breast cancer (BC) is a significant health challenge in Nigeria, marked by early onset, late-stage diagnosis, and high prevalence of triple-negative tumors. While North America offers widespread genetic testing (GT) and counselling for BC risk and management, our recent data in Nigeria show that GT access and knowledge is limited. This study aims to develop an educational training curriculum for Nigerian HCPs in order to increase their knowledge in understanding BC genetics. Methods: From June to September 2023 an international team of oncology experts developed a 4-module curriculum on hereditary BC genetics. Nigerian HCPs (n=39) completed the online training, followed by an in-person training in Nigeria. Pre and post knowledge scores were assessed using 10 standardized questions. Results: Participants demonstrated significant knowledge improvement across all modules. Module 1 showed an improvement in interpreting BC incidence in Sub-Saharan Africa and disparities in survival rates (p = 0.0001, p = 0.0074). Module 2 showed substantial enhancement in knowledge of BRCA1/2 mutations, risk of secondary BC, and GT implications (p = 0.0048, p = 0.02, p = 0.0175). Module 3 demonstrated improved understanding in communicating variant of uncertain significance test results (p = 0.0013). Module 4 showed a significantly higher likelihood of identifying the correct tumor subtype of a BRCA1 carrier and of knowing the appropriate age for high-risk breast screening in women with a BRCA mutation (p = 0.0011, p = 0.0003, respectively). Conclusion: Our study demonstrates the effectiveness of a hybrid training program to enhance understanding of hereditary BC genetics among Nigerian HCPs. This collaborative effort underlines the importance of accessible education in shaping an equitable future for BC patients worldwide.
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Purpose and Hypothesis: A fundamental objective of texture analysis in magnetic resonance imaging (MRI) is to detect subtle changes in tissue microstructure, based on patterns of local signal intensities. Noteworthy to this approach is its ability to capture spatial information not discernable to the naked eye, providing a novel feature space for tissue characterization on MRI. The present study investigated MRI texture of the normal aging brain and how Haralick (Statistical) features vary with age; we hypothesize that age is associated with reliable changes in tissue texture, relating to aging neurobiology. Methods: A total of 61 healthy participants (Mean (SD) age: 47 ± (9) yrs.) were recruited and imaged at a single site, with a T1-weighted MRI scan (1mm resolution) collected. A 3D-Grey-Level-Co-Occurrence Matrix (GLCM) approach was applied for GM and WM matter parcels (Freesurfer v7.2.0) with 7 Haralick texture features calculated at each region of interest: Energy, Entropy, Contrast, Homogeneity, Correlation, Cluster Shade, and Cluster Prominence. Average regional texture feature scores were then regressed against demographic variables of age and sex, with a bootstrap ratio z-score (Z) calculated. Results: Across all GM and WM regions, significant decreases with age were seen for Homogeneity (GM Z=-4.2, WM Z=-3.4) and Energy (GM Z=-1.8, WM Z=-2.3). Conversely, significant increases with age were seen for Entropy (GM Z=2.3, WM Z=1.8) and Contrast (GM Z=4.3, WM Z=3.3). Effects were non-significant for Correlation, Cluster Shade, and Prominence. Conclusions: This study identified for the first time, significant patterns of tissue texture across the healthy aging lifespan in both white and grey matter. These patterns suggest that tissue texture is associated with age-related changes in neurophysiology and can be incorporated into tissue models of the brain, when identifying clinically relevant MRI biomarkers of disease.
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Purpose and Hypothesis: There is a paucity of real-world data pertaining to the safety and efficacy of total neoadjuvant therapy (TNT) for locally advanced rectal cancer (LARC). The objective of this study is to demonstrate clinical outcomes of patients undergoing TNT at a high- volume centre providing multi-disciplinary rectal cancer care. Methods: Clinicodemographic and pathologic data from patients with LARC treated with TNT between 2018-2023 were collected retrospectively. Nonparametric data was reported as median. Categorical data was reported as percentages. An interim analysis was performed. Results: A total of 63 patients were included. 41%, 48%, and 11% had low, mid, and high-rectal cancer, respectively. Majority of the patients (56%) had cT3N+ disease. 95% of patients were treated with consolidation TNT, composed of long-course chemoradiation therapy followed by FOLFOX (n=42), CAPEOX (n=15), or Xeloda (n=3). 3 patients are currently undergoing TNT. 42% achieved clinical complete response (cCR) after TNT and proceeded with a watch-and-wait (WW) protocol. The remaining 58% underwent total mesorectal excision (TME) after TNT. Of this group, 77% underwent sphincter-sparing surgery. Pathological complete response was seen in 5 patients (15%). During a median follow- up of 13 months, 3 patients treated with TNT+TME developed a locoregional recurrence and 7 developed distant metastasis. 4 patients under the WW protocol developed luminal regrowth, and 3 patients underwent a salvage surgery. 4 patients under the WW protocol developed distant metastasis. Non-regrowth event rates were comparable between the TME and WW groups (20% vs. 16%). Conclusions: Real-world data from LARC patients treated with TNT demonstrates short-term clinical efficacy comparable to recent RCTs. This interim analysis supports the safety of a WW protocol in patients who achieve cCR after consolidation TNT with intensive surveillance.
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Purpose and hypothesis: Sentinel lymph node biopsy (SLNB) after neoadjuvant chemotherapy (NAC) has recently become the standard of care for patients with cN1 disease that convert to cN0 in response to systemic treatment. Our study aimed to describe the real-world population-level trends of axillary surgery de-escalation after NAC over an 8-year period. Methods: A population- based cohort study was completed including women 18 years old or older undergoing NAC followed by surgery for cT1-3N1 breast cancer between April 1, 2012 - January 31, 2020 in Ontario, Canada. Axillary surgery (SLNB, axillary lymph node dissection (ALND) or SLNB followed by ALND) trends over time were evaluated using Cochran Armitage test and grouped by procedure type and receptor subtype. Results: Between 2012 – 2020, 2,692 patients were included with 40% of patients diagnosed with hormone receptor positive HER2 negative cancers (HR+)). Over time, SLNB and SLNB + ALND increased by 24.1% (p < 0.01) and by 2.9% (p < 0.01) respectively. ALND decreased by 26.9% (p < 0.01). Similar trends were identified by receptor groups. SLNB use increased by 12.6% (p < 0.01) for HR+ cancers, 33% (p < 0.01) for HER2+ cancers, and 29.6% (p < 0.01) for triple negative (TN) cancers. HR+ cancers had a decrease in ALND of 18.7% (p < 0.01), HER2+ cancers - of 35.6% (p < 0.01), and TN cancers - of 28.4% (p < 0.01). HR+ cancers had increase in SLNB + ALND of 6.1% (p < 0.01), HER2+ cancers - of 2.6% (p < 0.01), and TN cancers of 4% by 2017, then a decrease of 5% by 2020 (p
<0.01). Conclusion: In alignment with current practice guidelines, de-escalation of axillary surgery to SLNB has increased over time for appropriately selected cN1 patients post NAC.
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Purpose and Hypothesis: Adolescent idiopathic scoliosis (AIS) has a large impact on health- related quality of life (HRQoL); however, there is limited consensus on preoperative and intraoperative strategies to optimize HRQoL outcomes following surgery. Accurate prediction of postoperative outcomes can guide operative planning to improve HRQoL. This study aimed to generate machine learning models (MLMs) using preoperative and intraoperative factors to predict postoperative HRQoL outcomes. We hypothesized that MLMs would predict outcomes better than mean estimates. Methods: A prospective database was queried for Lenke 1 or 5 AIS patients. MLMs were generated using preoperative and intraoperative factors to predict the difference in Scoliosis Research Society-22 (SRS-22) scores from preoperative assessment to two-year follow-up. MLMs were compared to mean estimates by evaluating the coefficient of determination (R2) and the number of times the prediction was within a predesignated value of the actual score (i.e., buffer accuracy). Results: 1,417 patients were included. The stochastic gradient descent (SGD) model had the highest R2 for all outcomes (0.31–0.64). For 0.5-buffer accuracy, the linear regression model performed best for satisfaction (66%), self-image (70%), pain (66%), and total SRS-22 scores (81%), while the SGD model performed best for mental health (55%) and general function outcomes (80%). The SGD model had the highest 1-buffer accuracy across all outcomes (87%–97%). All MLMs, except for the AdaBoost, outperformed mean estimates on all accuracy metrics across each outcome. Conclusions: MLMs accurately predicted the difference in HRQoL outcomes for AIS patients using preoperative and intraoperative factors. Findings provide insights into the feasibility of implementing MLMs to guide operative planning and counsel patients on expected outcomes of surgical management.
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Purpose and Hypothesis: Research has shown that OR team familiarity leads to better patient outcomes. However, team members do not routinely know each other’s names. We aimed to understand the impact of name familiarity, asking ‘How do team members experience the use of team familiarity tools in a dynamic OR?’
Methods: An interpretivist approach was used. 16 qualitative semi-structured interviews were conducted. Concurrent data analyses were done iteratively. Inductively, we identified concepts related to Trust corresponding to different levels of familiarity. Deductively, Trust (Baer & Colquitt, 2018); “Swift Trust” (Meyerson et al, 1996); “Individuated Trust” (Costa et al, 2017); “Confidence” and “Familiarity” (Luhmann, 1988) were applied in analysis. We created a framework describing familiarity of names and categorized interventions to explain trust development in OR teams.
Results: Surgeons, nurses, anesthesiologists, team coordinators and anesthesia assistants of an academic health centre participated. 35 interventions were described. Based on our framework, we identified 5 gaps: (1) Visual categorization (confidence), (2) Identifying a role (swift trust), (3) Remembering name and role (temporary team trust), (4) Recognizing by name and role (shared experiences), (5) Recalling name and role (long-term individuated trust). Team introductions were thought to be most effective for enabling communications and developing trust. Conclusions: Team interventions require a visual element to externalize mental models, timely and accessible tools for up-to-date information, and supportive team culture. Trust and name familiarity had both cognitive and affective effects on team functioning. Surgeon leadership and time availability were identified as being important for establishing a trusting work environment.
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1Division of Orthopaedic Surgery, Department of Surgery, University of Toronto, Toronto, Ontario 2Division of Orthopaedic Surgery, Department of Surgery, McMaster University, Hamilton, Ontario 3DeGroote School of Medicine, McMaster University, Hamilton, Ontario

Purpose and Hypothesis: The aim of this study is to assess the statistical fragility of randomized controlled trials that assess the use of platelet rich plasma (PRP) for the treatment of knee osteoarthritis and report a continuous primary outcome measure with statistical significance. Methods: A systematic electronic search of MEDLINE, EMBASE, and Cochrane database was performed on July 26, 2023 for all English-language studies of all levels of evidence. All papers addressing the use of PRP for the treatment of symptomatic knee osteoarthritis were included that reported statistically significant primary continuous outcomes. The PRISMA Checklist guided the reporting and data abstraction. The continuous fragility index (CFI) and continuous fragility quotient (CFQ) was calculated using approximative method as previously described using the mean and standard deviation of the outcomes of interest. Results: There was a total of 34 eligible outcomes for analysis. The overall median CFI across all included studies was 5.7 (IQR, 3.2 - 8.3). The overall median CFQ across all included studies was 0.131 (IQR, 0.037 - 0.225). Loss to follow-up was greater than the CFI in only 3 of 34 eligible outcomes (8.8%). The most analyzed outcome was the WOMAC total score (n=9) with a median CFI of 6.6 and median CFQ of 0.250. The outcome with the highest median CFI was the WOMAC stiffness subscale at 93. Subgroup analysis demonstrated trends towards higher CFI and CFQ values in studies published after 2020, studies published in journal with impact factors of over 3, and outcomes with a follow-up period longer than 6 months. Conclusions: This is the first study to assess CFI in PRP for knee OA, with an overall CFI of 5.7 and CFQ of 0.131. At the present time, there is no accepted threshold CFI/CFQ value to assess strong vs weak evidence. Further analysis of CFI in multiple subspecialties/treatments/procedures will help to develop consensus threshold recommendations for strong evidence as has been created for the fragility index.
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Robert X Lao1,2, Yasuyuki Kobayashi1, Anamaria Stanisic1, Wei Hui1, Mimi X Deng1, Sachiko Kadowaki1, M Ahsan Siraj2, Jing Li1, Mark Friedberg1, Mansoor Husain2, Osami Honjo1
1Division of Cardiovascular Surgery, Labatt Family Heart Centre, The Hospital for Sick Children
2Toronto General Hospital Research Institute, University Health Network
Purpose and Hypothesis: Children born with congenital heart disease are highly vulnerable, many of whom require complex cardiovascular surgery (CVS). A dominant variable determining their outcomes is aortic cross-clamp time (XC), the period that the heart must be stopped to enable surgical repair. Inadequate myocardial protection (MP) during pediatric CVS remains a major clinical challenge and little is known of the mechanisms driving poor outcomes. We have advanced our understanding of glucagon-like peptide-1 (GLP-1) and its metabolites in MP. We hypothesize that long periods of XC causes metabolic stress to pediatric hearts, which we can target with cardioprotective strategies that reduce metabolic risk and improve heart function. Methods: We developed a new pediatric pig model of long XC to understand the pathways involved in heart damage over 90- and 180-min of XC. Comprehensive heart function was assessed by echocardiography and PV-loops. Metabolism and cardiac injury were assessed in serial systemic blood-gas sampling, lactate levels, cardiac Troponin-I [cTnI] and untargeted metabolomics. GLP-1(28-36) or SCRAM(28-36) negative control peptide was added to cardioplegia to explore putative MP effects. Results: 90-min XC led to significant cardiac dysfunction that inversely correlated with levels of lactate and cTnI. Notably, 180-min XC resulted in strikingly more profound cardiac dysfunction and a survival difference. Metabolomic analysis indeed reveals a clear metabolic shift following XC injury. Interestingly, the inclusion of GLP-1(28- 36) in cardioplegia during 90-min XC induced a myocardial stunning/hibernation state, leading to markedly reduced levels of cTnI post-XC. Conclusions: Our pediatric pig model of long XC reveals time-dependent prevalence of significant metabolic stress, cardiomyocyte injury and organ dysfunction. Early but encouraging results suggest that GLP-1 peptides may have MP effects during the surgical setting of long XC.
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Hei Ching Nicole Law1, John Tran1
1Division of Anatomy, Department of Surgery, University of Toronto


Purpose and Hypothesis: Knee osteoarthritis (OA) is a progressive joint disease with a lifetime prevalence of 44.7%. Radiofrequency ablation (RFA) is a promising technique for the chronic pain management of knee OA. Recently, a knee denervation protocol was proposed to target the recurrent fibular nerve (RFN) to treat inferolateral knee pain related to OA. However, the anatomical location to safely target RFN remains unclear. The aims of this study were to: 1) determine and visualize the 3D relationship of RFN to bony and soft tissues landmarks; and 2) quantify the nerve capture rate of the previously proposed denervation technique.
Methods: The branches of RFN (N=1 formalin-embalmed cadaveric specimen), were meticulously dissected, digitized, and modelled in 3D. The dissection/3D models were used to document the relationships between the course of RFN and bony landmarks. A 3D stimulated lesion was positioned 1cm below the inferior edge of Gerdy’s Tubercle (GT) as previously proposed to quantify nerve capture rate.
Results: The RFN was found to course anterosuperiorly to innervate the head of fibula and the knee joint capsule. The 3D model with simulated RFA lesion revealed that only 28.57% of RFN articular branches were captured by the proposed technique.
Conclusions: The results suggest that the technique targeting 1cm below GT would not capture all the RFN articular branches. Optimization of denervation protocols to target inferolateral knee pain may require additional lesion placements to enhance nerve capture rate. Further anatomical and clinical studies are required.
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[bookmark: 61 Lee A (SSTP) et al (TR)]A SCOPING REVIEW OF THE USE OF MAGNETIC RESONANCE IMAGING IN SPINAL CORD ISCHEMIA
Angela Lee (SSTP)1, Asha Behdinan1, Thomas Lindsay1
1Division of Vascular Surgery, Department of Surgery, University of Toronto, Toronto, Ontario Purpose and Hypothesis: Spinal cord ischemia (SCI), a complication leading to paralysis or paresis after aortic repair, is diagnosed on physical exam. Magnetic resonance imaging (MRI) can help confirm the diagnosis and cause. Currently, there are no vascular surgery guidelines on the use and timing of MRIs in SCI. We aim to identify different practices of MRI spine use in the evaluation of SCI post-aortic surgery within the literature. Methods: A scoping review of the
literature was conducted following PRISMA guidelines for scoping reviews. EMBASE, PubMed, and the Cochrane Library were searched. All publications prior to August 1, 2023 were included. Studies examining patients ages 18 years or older who had SCI post-aortic surgery, that underwent MRI-spine were included. Studies examining solely traumatic spinal cord injury were excluded. A title, abstract and full-text screen was conducted by two independent reviewers. The study design, sample size, onset of neurological deficits, sequencing of imaging and timing of MRI were extracted. Results: A total of 254 titles were screened and 46 abstracts/full-texts were assessed for eligibility. We included 24 studies in the review. There were 16 single-patient case reports, 1 multi-patient case report, 6 retrospective reviews and 1 prospective observational study. A total of 129 patients with MRI-spine for SCI post-aortic surgery were included in the review. All studies used T2 sequencing, however, only four of 24 studies used diffusion-weighted imaging sequencing (DWI). The timing of MRI varied from immediately upon the discovery of neurological deficits to 3 months following neurological deficits. Thirteen of the studies had at least one patient with a MRI-spine conducted within 24 hours of neurological deficits. Conclusions: The practices regarding the use of MRI to evaluate SCI post-SCI is quite variable within the literature. Variability in imaging timing is seen between institutions, but also within the same institution. All studies used T2 sequence, however most studies omitted the DWI sequence, which is more sensitive to acute changes compared to T1 and T2 sequences.
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Lisa Eunyoung Lee1,2, Julien Cohen-Adad3, Irene Vavasour4, Nathan Churchill2,5, Melanie Guenette2, Akash Chopra6, Adelia Adelia6, Anthony Traboulsee6, Shannon Kolind4,6, Tom Schweizer1,2,7, Jiwon Oh1,2
1Department of Medicine (Neurology), 7Department of Surgery (Neurosurgery), University of Toronto, Toronto, Ontario; 2Keenan Research Centre, St. Michael’s Hospital, Toronto, Ontario; 3Institute of Biomedical Engineering, Polytechnique Montreal, Montreal, Quebec; 4Department of Radiology, 6Department of Medicine (Neurology) University of British Columbia, Vancouver, B.C., 5Department of Physics, Toronto Metropolitan University, Toronto, Ontario

Purpose and Hypothesis:The cervical spinal cord (SC) is highly relevant to disability in multiple sclerosis (MS) but has been understudied using quantitative magnetic resonance imaging (MRI) techniques. Magnetization transfer ratio (MTR) can be used as a semi-quantitative measure of myelin in the SC. We aimed to assess myelin in the cervical SC in people with radiologically isolated syndrome (RIS), relapsing-remitting MS (RRMS) and primary progressive MS (PPMS) compared to controls (CON), then, evaluate the relationship with clinical disability. We hypothesized that people with PPMSwill exhibit greater myelin abnormalities, and that these observed changes will associate more strongly with clinical outcome measures compared to people with CON, RIS and RRMS in cervical SC. Methods: 3D gradient echo sequence with and without MT saturation pulses were acquired from 52 RIS, 201 RRMS, 47 PPMS and 43 CON across 4 sites in the Canadian Prospective Cohort Study to Understand Progression in MS (CanProCo) using 3.0T MRI systems. MTR was compared between groups in whole SC and SC sub-regions between C2-C4 vertebral levels. Results: There were group differences in MTR, which were most pronounced between PPMS and CON (-5.8% to -3.7%, p≤0.01). MTR was lower in PPMS vs. RIS (-3.3% to -2.6%, p<0.05). In PPMS and RRMS, lower MTR was associated with greater clinical disability (β=-0.9 to -0.1, p≤0.04).Conclusions: There were consistent group differences in MTR most pronounced between PPMS vs. CON. Lower MTR, indicative of reduced myelin, was associated with greater clinical disability affecting ambulation, dexterity and global disability, which may, in part, contribute to disability across the spectrum of MS.
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Hillary Lia1, 2, 3, Aleah Kirsh1, Jane Jomy1, Melanie Hammond Mobilio2, 4, Frank Rudzicz3, 5, 6,
Carol-anne Moulton2, 7, 8
1Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario 2The Wilson Centre, University Health Network, Toronto, Ontario 3Vector Institute for Artificial Intelligence, Toronto, Ontario
4Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, Ontario
5Department of Computer Science, University of Toronto, Toronto, Ontario
6Faculty of Computer Science, Dalhousie University, Halifax, Nova Scotia
7Division of General Surgery, Department of Surgery, University of Toronto, Toronto, Ontario
8Division of General Surgery, University Health Network, Toronto, Ontario

Purpose and Hypothesis: The tone of the operating room is a dynamic affective construct that shapes team dynamics and performance in the operating. In qualitative study, it was found that staff members perceived interpersonal behaviors, particularly those of the attending surgeon, to shape the tone and thus team dynamics. The purpose of this study was to quantify these theoretical findings by investigating the relationship between tone and interpersonal behaviors.
Methods: Attending surgeons were recruited to the study representing a variety of specialties and experience level. 5-6 cases were audio recorded in full for each surgeon participant. An audio processing pipeline was developed to clean the audio and produce an accurate transcript. Features aiming to measure tone-setting behaviors were extracted from the audio and transcript including sentiment, voice quality and tone-setting behaviors. Recordings were annotated with tone using time stamps. Chi-squared analysis was performed to assess (1) differences in interaction by tone; (2) differences in interactions exhibited by surgeon, and; (3) differences in tone exhibited by attending surgeon.
Results: 51 hours of audio data was collected and processed. Significant differences were found for interpersonal behaviors by tone (p<2.2e-16), differences in behaviors exhibited by surgeon (p<2.2e-16) and differences in tone by surgeon (p<2.2e-16).
Conclusion: The results of the study support the hypothesis that tone is driven by and shapes team behaviors and that surgeons have distinct communication styles and tone-setting styles. Future study may investigate how behaviors may be modified to optimize tone and teamwork.
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1Division of Plastic Surgery, Department of Surgery, University of Toronto, Toronto, Ontario 2Division of General Surgery, Department of Surgery, University of Toronto, Toronto, Ontario 3Ross Tilley Burn Centre, Sunnybrook Health Sciences Centre, Toronto, Ontario

Purpose and Hypothesis: The recovery journey for individuals with major burns is often protracted, necessitating extended stays at rehabilitation facilities before they can return home. We aimed to describe national resource utilization and outcomes related to inpatient rehabilitation following burn injury. Methods: In this retrospective population-based study, we examined all admissions to inpatient rehabilitation facilities from April 1, 2016-March 31, 2023, available from a national repository of health administrative data from the Canadian Institute for Health Information (CIHI). This database aggregates information from participating adult inpatient rehabilitation facilities (including 104 programs by May 2022) in 9 provinces. Results: During the 7-year study period, we identified 513 burn patients who were admitted to inpatient rehabilitation in the CIHI database. Burn patients were overall younger, with a greater proportion of burn survivors under 45 years of age (25.9%-54.2%) compared to the general rehabilitation population (5.5%-6.1%). Throughout the study period, burn patients consistently experienced a longer median length of stay, which generally increased from 26.5 days in 2017 to 30.5 days in 2023. In contrast, the median length of stay for the general rehabilitation population remained stable between 22.0-23.0 days. Throughout the study period, 66.1% of burn patients reported improved pain levels upon discharge from the rehabilitation facility. Moreover, burn patients demonstrated enhancements in their motor functional scores, with an average increase score ranging from 20.3-
29.8 by year, as determined by the 18-item Functional Independence Measure instrument.

Conclusions: Burn patients experience extended rehabilitation admissions when compared to the general rehabilitation population. Their improvements in pain and functional scores emphasize the importance of inpatient rehabilitation in facilitating their recovery and improving their quality of life.
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ACUTE ALTERATION OF CEREBROVASCULAR ARCHITECTURE FOLLOWING HYPOXIC-ISCHEMIC BRAIN INJURY
Zhengwei Luo1,2, Andrea Ovcjak2, Joseph Steinman2, Zhong-Ping Feng2, Hong-Shuo Sun1,2
Department of Surgery1, Department of Physiology2, Temerty Faculty of Medicine, University of Toronto

Hypoxia-ischemia (HI) brain injury and the resulting encephalopathy, HIE, represent one of the most common causes of infant mortality. The resulting neurodevelopmental complications, including mental retardation, cerebral palsy, and epilepsy, can have long-lasting impacts on affected individuals. The 3D organization of cerebral vasculature plays a vital role in maintaining proper cerebral blood flow and facilitating normal neurodevelopment. Meanwhile alterations in the microvasculature have been associated with disease progression and recovery. Purpose: To visualize and quantify 3D microvascular alterations in the developing
brain following HI brain injury. Methods: We used a mouse model of neonatal HI brain injury

and characterize microvascular architecture at 3, 6, and 24h post-HI using ex vivo two-photon microscopy and an in-house vessel segmentation algorithm. Results: We observed a
significant reduction in vessel segment density, vessel length density, and percent blood volume in both cortical and subcortical regions of the ipsilateral hemisphere as early as 3 hours post-HI. Compared to sham controls, the contralateral hemisphere of the HI-operated animals exhibited an overall increase in vessel length density and blood volume in the subcortical regions at 24h post-HI, suggesting a potential reestablishment of microvasculature which may promote recovery. Conclusion: This study presents the first comprehensive
characterization of 3D microvascular alterations in the developing brain under pathological conditions, thus advancing our understanding of how blood vessels break down after HI. It also offers the potential for a more accurate and reliable assessment of future therapeutic strategies, aimed at inhibiting vascular dysfunction or promoting vascular regeneration.
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1,2,3Posluns Centre for Image-Guided Innovation and Therapeutic Intervention, Hospital for Sick Children, Toronto, Ontario; 1Institute of Biomedical Engineering, Department Faculty of Applied Sciences and Engineering, University of Toronto, Toronto, Ontario; 2Department of Medical Imaging, University of Toronto, Toronto, Ontario; 3Division of Neurosurgery, Department of Surgery, University of Toronto, Toronto, Ontario

Purpose and Hypothesis: To create a software platform that integrates robot kinematic configurations and ultrasound path planning with patient imaging data for magnetic resonance- guided focused ultrasound (MRgFUS) Methods: Current MRgFUS devices have limited treatment volume workspace, requiring patients to accommodate the transducer location. MRgFUS devices which can accommodate a variety of patient orientations through robotic transducer placement, can extend current abdominal, limb, and head and neck treatment options and open new possibilities, including fetal surgery. Software integrating patient data, robot kinematics, and ultrasound planning is needed to design and verify the robot's ability to meet treatment volume and targeting requirements within the MRI.
Results:A python program was created to integrate patient imaging data, robot kinematic designs, and ultrasound path planning for the design of non-conventional MRgFUS robots. The program allows for volumetric patient data placement in a simulated clinical MRI bore and calculates remaining space for robot and transducer translation. It determines this by back projection of the beam path from target ROIs. This allows for a complete assessment of MRgFUS robot workspace within the bore, considering beam targets and transducer attributes. The developed program also allows the importation of robot kinematic models to check design compatibility within these workspace constraints. Conclusions: Preliminary tests were conducted within a simulated Philips Achieva 60cm MRI bore using the open CHAOS (Combined (CT-MR) Healthy Abdominal Organ Segmentation) data set. Profound Sonalleve V1 Transducer placement surfaces were mapped for the kidneys and liver. Lastly, volumes for the robot workspace were mapped in the MR bore.
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Daniyal Mahmood1, Tiam Feridooni1, KT Tan1, Thomas F Lindsay1
1Divison of Vascular Surgery, Department of Surgery, University of Toronto, Toronto, Ontario

Purpose: To compare clinical outcomes between patients with chronic kidney disease (CKD) stageIII to those with CKD stage<III undergoing branched-fenestrated endovascular aortic repair (B/FEVAR). Methods: We retrospectively reviewed 259 consecutive patients undergoing B/FEVAR at a single institution between 2007 and 2020, with a median follow-up of 3.3 years [interquartile range 1.6, 5.3]. All outcomes were reported using Society of Vascular Surgery Reporting Guidelines. Primary endpoint was follow-up survival. Results: In total, 106 (40.9%) patients with CKD stage III and 153 (59.1%) without CKD underwent B/FEVAR. Patients with CKD were significantly older (76.9 ± 6.4 vs 73.1 ± 7.4 years, P <.01; Table I), had a higher median pre-operative serum creatinine (116 vs 77 mol/L, P <.01), and presented more with coronary
artery disease (53.8% vs 38.6%, P =.02). Intraoperatively, no differences in successful renal artery revascularization (98.0% vs 98.7%, P =.72) was noted. Post-operatively, there were no differences with in-hospital mortality (4.7% vs 6.5%, P =.59), permanent dialysis (1.9% vs 0%,
P=.17), transient dialysis (4.7% vs 1.9%, P =.28) or AKI (15.1% vs 10.5%, P =.34). More patients with CKD suffered permanent paraplegia (4.7% vs 0%, P =.01) and fewer were discharged home (72.6% vs 85.6%, P =.01). Within cohort analysis demonstrated no significant difference between pre- and post-operative creatinine values (P =.25). At 6-years, survival was significantly lower for patients with CKD (49% vs 65%, P =.02; Fig. 1), with no statistical differences in freedom from renal vessel instability (RVI) (76% vs 75%, P =.9) or dialysis requirement (1.0% vs 2.8%, P=.40). Conclusion: Comparison of patients with and without CKD undergoing B/FEVAR demonstrated no differences in post-operative mortality or renal failure. Patients with CKD had reduced survival at 6-years with no differences in RVI. B/FEVAR demonstrated safety for patients with CKD, however, survival was reduced on follow-up.
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Purpose and Hypothesis: Currently lung transplantation (LTx) exists as the only treatment option for patients suffering from end-stage lung disease. However, ischemia-reperfusion injury (IRI) severely limits LTx by predisposing donor lungs to primary graft dysfunction (PGD), a major cause of patient morbidity and mortality post-transplantation. As such, new therapeutic avenues to prevent IRI are needed to improve patient outcomes post-transplantation. Increasing evidence has implicated necroptosis as a driver of IRI in cell culture and animal lung transplant models. However, the role of necroptosis in IRI in human lungs has not yet been evaluated. The purpose of this project is to assess necroptosis activation during IRI in human LTx and its link to primary graft dysfunction. We hypothesize that necroptosis plays a critical role in the pathogenesis of IRI in human LTx and influences the clinical outcome of the patient post-transplantation. Methods: Paired human lung tissue biopsies (n=5) from the end of cold static preservation (CIT) and 2h post-reperfusion (2h REP) were collected from the Toronto Lung Transplant Program BioBank. Immunohistochemistry (IHC) was performed to identify the presence of primary markers of necroptosis activation (total and phosphorylated RIPK3, RIPK1 and MLKL). IHC staining of RIPK3 was quantified using HALO. Additionally, each sample received an individual PGD score. Results: Levels of RIPK3 were greatly increased in the 2h REP samples compared to the CIT samples and trended towards significance (P=0.06). The increase in RIPK3 after 2h reperfusion was most profound in the samples scored as PGD 2 or 3. Results from additional antibodies have not yet been finalized. Conclusions: Results from this study will uncover the relationship between necroptosis and primary graft dysfunction in the human LTx setting. Understanding of this relationship will promote next-generation therapeutics targeting necroptosis to prevent IRI, ultimately improving LTx outcomes.
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Amna Majeed1, Daniel Bour1, Rob Staruch2, Tanveer Ahmed3, Mahbub Hassan3, Nurunnahar Lata3, Barbara Jemec4
1Temerty Faculty of Medicine, University of Toronto; 2Oxford University Hospitals, Oxford, UK; 3Sheikh
Hasina Institute for Burns and Plastic Surgery, Dhaka, Bangladesh; 4Division of Plastic Surgery, Department of Surgery, Toronto Western Hospital, Toronto, Ontario

[image: ]Purpose: Poorly treated hand injuries have the potential to result in lost productivity, decreased quality of life, and permanent dysfunction. It is thus essential to provide surgical trainees with fundamental skills to provide safe and effective care for patients with hand injuries. Hands-on workshops and simulations have been traditionally used to transfer knowledge and teach technical expertise. In resource-limited environments, however, such workshops are challenging due to lack of equipment availability and high costs of current training models. This study presents a simple ex-vivo chicken model for the
sustainable teaching and training of hand- fracture fixation in low- and middle-income countries (LMICs). Methods: The figure highlights the steps required to assemble a hand model using an ex-vivo chicken model. The chicken bones can be broken in various manners (e.g., transverse, oblique, and butterfly) to enable comprehensive learning.
Results: This model ensures the creation of a

hand model that is able to allow the training of skills including: 1) fracture identification; 2) gaining fracture access; 3) creation of various fracture patterns; and 4) closed K-wire fixation. Conclusions: Developing low-cost live surgical simulation techniques for LMICs is a key strategic aim in delivering equitable access to surgery worldwide. We provide a novel, low-cost, reproducible ex-vivo method for teaching fracture fixation.
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Armaan K Malhotra1 (SSTP), Rachael Jaffe, Husain Shakil, Francois Mathieu, Avery Nathens, Abhaya Kulkarni, Karim Ladha, Jefferson Wilson, Christopher Witiw
1Division of Neurosurgery, Department of Surgery, St. Michael’s Hospital, Toronto, Ontario Purpose and Hypothesis: The impact of traumatic brain injury (TBI) on labor markets is poorly understood. We sought to quantify the unemployment and personal income loss attributable to TBI as well as estimate the national labor market ramifications for Canadians.
Methods: This retrospective observational cohort study utilized linked administrative health and federal taxation data. We identified tax-filing adult (19-61 years) traumatic brain injury survivors injured between 2007-2017. Co-primary outcomes were personal income loss and the proportion of newly unemployed individuals per annum. Linear and logistic mixed effects difference-in- difference regressions were constructed to estimate the annualized magnitude of the personal income and employment loss during each of the 3 years (Y+1 to Y+3) following injury respectively relative to pre-injury baseline (Y-1).
Results: We identified 18,050 patients, of which 82% were employed at injury and mean cohort income was $46,000 in Y-1. The adjusted average loss of personal income was $7,635 (2023
$1CDN=$0.74US) in Y+1 and $5,000 in Y+3 (p<0.001) relative to uninjured controls. In each of the three post-injury years, 7.8% individuals were newly unemployed compared to the pre-injury baseline. The adjusted average personal income loss for mild, moderate, and severe traumatic brain injury subgroups were $3354, $6750, and $17375 respectively at Y+3; the proportion of unemployed individuals increased by 5.8%, 9.2%, and 20% across the same groups at Y+3 after injury relative to pre-injury baseline. The estimated national reduction in labor market income was
$500 million aggregated over the three post-injury years.
Conclusions: We empirically highlight the significant material income loss and employment status consequences after TBI in a national cohort. These findings have important health policy and patient counselling implications for post-injury care pathways and social services.
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1Institute of Medical Science, University of Toronto, Toronto, CA 2 Lunenfeld-Tanenbaum Research Institute, Toronto, CA 3 Cumming School of Medicine, University of Calgary, Calgary, CA, 4 SSM Health Saint Louis University Hospital, St. Louis, US 5Department of Pathology and Laboratory Medicine, Mount Sinai Hospital, Toronto, CA 6Drug Discovery Group, Ontario Institute for Cancer Research, Toronto, CA 7Cancer Clinical Research Unit, Princess Margaret Cancer Centre, Toronto, CA 8Department of Surgery, University of Toronto, CA
Purpose and Hypothesis: Our studies focus on BET inhibition (BETi) as a potential therapy in metastatic fusion-positive (FP) alveolar RMS (ARMS). We hypothesize that BETi reduces ARMS metastatic burden. Methods: ARMS cells were treated with BETi compounds using a 12-point serial dilution followed by an ATPlite assay and IC50 values were calculated. On-target effect was confirmed through IncuCyte imaging after siRNA knockdowns of BETi targets BRD2/3/4 were created. To develop metastatic models, NSG mice were injected with ARMS cells and after tumor growth, the tumor-bearing hindlimb was amputated. Mice were monitored for systemic illness, were euthanized, and necropsied to assess for metastases. Histology of metastatic tumors was analyzed by Dr. Brendan Dickson, and PAX3-FOXO1 (P3F) fusion was assessed using RT-PCR. Metastatic tumor-derived cells were tested for BETi sensitivity using a 12-point serial dilution followed by ATPlite. Results: BETi reduced ARMS proliferation in vitro. Depletion of BRD4 hindered proliferation, ensuring target specificity. Metastatic models exhibited metastasis in sites relevant to human disease (liver, lymph nodes, lungs, retroperitoneum). Metastatic and primary tumors shared RMS histopathological features. To ensure that the metastatic tumors reflected the molecular characteristics of the parent cells, we evaluated the P3F fusion and found that it was preserved, confirming metastatic origin. BETi sensitivity of metastasis-derived cell lines was comparable to the parent cells. Conclusion: Our metastatic models demonstrate clinical relevance and BETi sensitivity, addressing the lack of established metastatic ARMS studies. Next, we aim to cluster the transcriptomes of metastatic tumors with large-scale patient data, potentially informing patient study stratification. Ultimately, our in vivo studies will assess BETi’s impact on preventing metastasis and reducing metastatic burden.
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Purpose and Hypothesis: Arteriovenous malformations (AVMs) are abnormal tangle of vessels consisting of high-flow shunts between arteries and veins without an intervening capillary network. Extracranial AVMs are prone to overgrowth and bleeding, causing patients significant pain, deformity and poor quality of life. Conventional treatments are often insufficient for cure, rendering some patients palliative. Extracranial AVMs harbour activating mutations of the KRAS-MEK-ERK signalling pathway and as such, we hypothesized that the off-label application of the MEK inhibitor, Trametinib, would be safe and effective in improving upon symptomatology, AVM morphology and natural history. Methods: Four adult patients with palliative extracranial AVMs were trialed on Trametinib 2mg/day and followed with serial clinical, safety and radiological assessments for a minimum of 12 months. Mutational burden was documented with lesional cell-free DNA. Treatment response was classified from: 0- no response; 1-subjective symptomatic response; 2- objective clinical response on exam; 3-reduction in AVM bleeding; 4- reduction in size of AVM; and 5-cure. Safety was determined by the presence and severity of adverse events. Results: All patients reported improvements in at least one primary clinical symptom within the first 6 months of treatment that were sustained at last follow-up (mean follow-up: 28.3 months). Three patients also experienced objective improvements in their AVM with reduced bleeding events. Two patients had significant reductions in their AVM volumes on serial imaging, resulting in the first description of Trametinib being used as a bridge to conventional therapy in adult patients with extracranial AVMs. No serious adverse events were noted. Conclusions: Trametinib may be considered for patients with palliative extracranial AVMs in order to mitigate symptoms and/or downgrade AVMs for conventional treatments. Particular attention is needed in patient selection and mitigation of toxicities for chronic use.
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Sophia Z. Massin1, Gavin A. Raner2, Jordan S. Shapiro2, Tiffany Tse3, Kathleen Armstrong3, Emery Potter3
1Temerty Faculty of Medicine, University of Toronto School, Toronto, Canada.
2Schulich School of Medicine and Dentistry, Western University, London, Canada.
3Transition Related Surgery Program-Division of Plastic and Reconstructive Surgery, Women’s College Hospital, Toronto, Canada


Purpose and Hypothesis: Both individuals living with a disability and transgender and gender diverse (TGD) individuals have individually documented difficulties with accessing healthcare. Our study purpose is to identify the barriers and experiences that are unique to TGD individuals living with a disability, as this is not well-documented in the Canadian healthcare system. Our hypothesis is that TGD individuals living with disability encounter more financial, social, community, and health system barriers than TGD individuals not living with disability when accessing top surgery. Methods: This is a retrospective analysis, utilizing mixed-methods electronic surveys collected from a single-centre (Women’s College Hospital) in Toronto, Canada in 2022-2023 from TGD individuals seeking care for top surgery. All surveys were completed anonymously, and patients were given the opportunity to self-declare as (1) living with a disability or (2) not living with a disability. From the completed n=108 surveys, secondary analyses comparing the financial, social, community and health system barriers were conducted between patients identifying as living with a disability and patients not identifying as living with a disability using descriptive analyses.
Results: Data pending.
Conclusions: Our research will provide a unique, self-declared perspective on the intersectionality between existing as a TGD individual and an individual living with a disability while accessing top surgery in the Canadian system. This will highlight specific barriers to healthcare access that may be addressed by future healthcare systems protocols and research.
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Andreea Matei2, Negar Ahmadi1,3
(1) Division of Thoracic Surgery, Michael Garron Hospital, Toronto, ON, M4C 3E7, CA
(2) Division of General Surgery, Department of Surgery, University of Toronto, Toronto, ON, CA
(3) Division of Thoracic Surgery, University of Toronto, Toronto, ON, CA

Hypothesis and Purpose: Routine chest X-rays (CXR) post chest tube (CT) removal are common in thoracic surgery patients. However, the necessity and utility of these radiographs in the absence of clinical symptoms have been questioned. This study aimed to evaluate the impact of replacing routine post-CT removal CXRs with clinical observation on patient outcomes in elective thoracic surgery patients. We hypothesized that replacing post CT removal CXR with clinical observation in clinically asymptomatic patients does not lead to adverse events. Methods: A single-center, prospective study was conducted on adult thoracic surgery patients undergoing elective lung resections. The standard post CT removal CXR was replaced with a clinical observation protocol for two hours post-removal. The primary outcome was the incidence of adverse events related to this change. Secondary outcomes included changes in clinical management, length of stay (LOS), and postoperative complications. Results: 248 patients included, 185 did not receive a post CT removal CXR. Only 15 (6%) of the 63 patients who underwent a CXR post CT removal were symptomatic. The study found no significant difference in the incidence of adverse events or postoperative complications between patients who underwent CXR and those who did not. Additionally, LOS was significantly shorter in patients who did not receive a post CT removal CXR (median 2.3 vs. 3 days; p<0.05). Conclusion: Replacing routine post CT removal CXRs with clinical assessment in asymptomatic adult thoracic surgery patients is safe and does not lead to adverse events. This approach may lead to shorter hospital stays and reduced healthcare costs without compromising patient safety. The findings support a clinically driven use of postoperative imaging in this patient population, highlighting the importance of individualized patient care.
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Purpose and Hypothesis: ESD is a method of removing tumours from the gastrointestinal tract using an endoscope, as an alternative to surgery for early-stage malignancies. Adoption of this new technique has been poor due to the technical difficulty of this procedure, length of surgery, and lack of appropriate tools available. To ensure safe removal of the entire lesion, tissue tension is required to lift the tumour, separate the tissue layers, and provide visualization of the dissection plane. Current devices for tissue retraction are cumbersome and the degree of retraction is difficult to adjust. There is a need for a medical device that gives surgeons better independent control over tissue tension to reduce the technical difficulty of the ESD technique. Methods: A novel retraction device has been developed and bench tested. The device meets the design requirements in terms of force generation, retraction length, speed of retraction, controllability, and usability. We demonstrated during an ex-vivo ESD mock procedure how the device was incorporated into the current workflow for this procedure, and how it may facilitate ESD. Results: During the mock procedure the device was successfully deployed and anchored to the tissue of interest. It generated significant pulling force; separating tissue layers and providing visualization of the dissection plane. Conclusions: Development of this novel ESD retraction device would provide surgeons improved control throughout an ESD procedure by providing adequate visualization through adjustable tissue tension. This would greatly improve patient clinical outcomes by expanding the use of ESD, shortening procedure times, and minimizing complications. The ESD device could drive the Western adoption of this minimally invasive resection procedure and potentially further expand its future medical applications. Future work involves quantifying the performance of the novel traction device by measuring parameters such as rate of dissection, procedural time, tissue margins and learning curve.
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Abby McCaig1,2, Elly Zhou1,2, Marcelo Cypel1-3, Shaf Keshavjee1-3, Andrew Sage1-3*, Mingyao Liu1-3*
1Latner Thoracic Research Laboratories, Toronto General Hospital Research Institute, University Health Network, Toronto, ON, Canada.
2Institute of Medical Science, Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario.
3Department of Surgery, Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario.
*Co-senior authors

Purpose and hypothesis: Ex vivo lung perfusion (EVLP) enables advanced assessment of marginal donor lungs. Endothelin-1 (ET-1), a chemokine that promotes vasoconstriction, has been proposed as a biomarker for donor lung assessment, yet information on the temporal dynamics of ET-1 remains unknown. Herein, we investigate the kinetic profile of ET-1 during EVLP and hypothesize that ET-1 levels can be used to predict donor lung outcomes. Methods: Perfusate samples were collected at 15-minute intervals from the start of perfusion during clinical EVLP at the Toronto Lung Transplant Program from 2017 to 2019. ET-1 levels in perfusate were quantified by ELISA (Protein Simple, San Jose, CA, USA). A total of 19 donation after brain death (DBD) cases (12 transplanted and 7 rejected), and 16 donation after circulatory death (DCD) cases (10 transplanted and 6 rejected) were included in this study. Results: Our results show a unique and dynamic profile of ET-1 during EVLP. Interestingly, multiple DCD lungs showed a pronounced pattern of rapid ET-1 accumulation and then clearance during the first 90 minutes of EVLP. Accordingly, ET-1 levels were higher over the first 90 minutes of EVLP in injured lungs in DCD donors (4.00±2.09 pg/mL) compared to DBD donors (1.96±1.50 pg/mL) (p=0.038). The ET- 1 levels in DCD lungs over the first 90 min of EVLP for recipients extubated within 72h (0.86±0.38 pg/mL) were significantly lower than those extubated after 72h (4.47±2.44 pg/mL) (p=0.0019), and significantly lower than the lungs rejected after EVLP (3.76±2.10 pg/ml) (p=0.021). Conclusion: We observed a unique and dynamic profile of ET-1 during the first 90 minutes of EVLP in DCD lungs, mainly in transplant recipients extubated after 72h and rejected lungs. This may reflect endothelial injury in donor lungs and recovery during EVLP.
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Purpose and Hypothesis: Studies of muscle architecture of anconeus (AN) have been based on 2D analyses using photographs and manual measurements. Previous studies consist of serial dissection which only enable viewing in one plane at a time. These methodologies do not take into account the 3D volumetric architecture of AN which has implications for muscle function. There are currently no 3D studies of the musculoaponeurotic architecture of AN that take into consideration the entire muscle volume (MV). Hypothesis: Digitization of AN will enable volumetric reconstruction of the fibre bundle (FB) and connective tissue (CT) elements to elucidate morphological aspects of muscle function. Methods: The FBs of AN were serially dissected, digitized, and modelled in 3D in 8 specimens (mean age 8112; M/F 6/2) to determine the arrangement of FB and CT elements in the MV. The data was used to determine functional characteristics of AN in conjunction with the quantification of architectural parameters. Results: Based on the morphology, AN consisted of 3 architecturally distinct parts (proximal (PP), distal (DsP), and deep (DeP) and a single, proximal aponeurosis (Ap) projecting into the MV. The PP spanned between the lateral epicondyle and proximal ulna; DsP between the Ap and proximal ulna, inferior to the PP; DeP between the elbow joint capsule and proximal ulna, deep to the PP and the DsP. Only the DsP of AN attached to the superficial and deep surfaces of the Ap. FB length and physiological cross-sectional area (PCSA) were significantly (p < 0.05) different between parts. Conclusion: AN is partitioned into 3 parts based on muscle morphology and attachment sites. The PP had the longest mean FB length, indicating the greatest excursion capability. The DsP had the greatest PCSA, indicating that this part has the greatest relative force- generating capability. A comprehensive in vivo ultrasound protocol to determine how the 3 parts interact functionally can be developed from the results of the study.
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Purpose: Cognitive flow has been linked with enhanced performance, career satisfaction, and decreased burnout. It has been well documented in various high performance fields, such as in elite sport where athletes have long been trained to enter flow states. However, flow has primarily been explored from a unidimensional (cognitive) perspective. Building on previous work that highlighted the multidimensional nature of (dis)stress in surgery, the present study sought to understand the experience of eustress, epitomized in flow among surgeons through a multidimensional lens. Methods: Using a constructivist grounded theory methodology, semi- structured interviews were conducted with 19 staff surgeons at the University of Toronto. Participants were purposively sampled to include a range of experiences, such as different practice types and years of experience. Data were coded and analyzed iteratively by three researchers until theoretical saturation was achieved. Results: Although many surgeons had not previously heard of flow, the phenomenon deeply resonated with most. Participants described different physical, cognitive, emotional, sociocultural, and environmental components that interacted to shape the subjective experience of flow: “I think that there are many different facets of [flow] that don’t always come together all at the same time, you may feel different parts of it… depending on what the kind of case is, who your help is, if you recently had a complication.” (P4) Additionally, participants raised the potential of experiencing an interactive or ‘shared flow’ with a strong social aspect, where operating felt like ‘a dance’ between themselves and their team members. Conclusions: Understanding flow in surgical practice may lead to new avenues for enhancing career satisfaction and optimizing performance.
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Purpose and Hypothesis Patient reported outcomes (PROs) are key to investigating patient perspectives in randomized controlled trials (RCTs). Standardization of PRO reporting is critical for trial generalizability and the application of findings to clinical practice. This study aimed to evaluate the reporting quality of RCTs published in the top plastic surgery journals according to the Consolidated Standards of Reporting Trials (CONSORT)-PRO extension. Methods We completed a comprehensive search of MEDLINE, Embase and Cochrane Central Register of Controlled Trials. All RCTs with a validated PRO endpoint published in the top 10 plastic surgery journals (by 2021 Web of Science Impact Factor) from 2014 to 2023 were included. Two reviewers independently extracted data and scored included studies using the CONSORT-PRO checklist adaptation. Univariate regression was applied to assess factors associated with reporting adherence. Results A total of 88 RCTs were included. PROs were the primary endpoint in 50 (57%) studies and the secondary endpoint of 38 (43%). Mean overall reporting adherence was poor (39% (±12) and 36% (±13) in studies with PRO as a primary and secondary endpoint, respectively). The presence of industry support was significantly associated with greater adherence. Conclusions There is low adherence to the CONSORT-PRO extension among plastic surgery RCTs published in the top 10 plastic surgery journals. We encourage journals and authors to endorse and apply the CONSORT-PRO extension. This may optimize the dissemination of clinical findings from RCTs and assist patient-centered care.
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Nafia J. Mirza1,2, Nathan Churchill1, and Tom A. Schweizer1,2,3
1 Keenan Research Centre for Biomedical Science, St. Michael’s Hospital, Toronto, ON, Canada, 2 Institute of Medical Sciences, University of Toronto, Toronto, ON, Canada, 3 Division of Neurosurgery, Department of Surgery, University of Toronto, Toronto, ON, Canada

Background: The Porteus Maze Test (PMT) assesses executive functioning, planning, and processing speed. While the PMT has explored prefrontal cortex function in various neurological conditions, its neural basis in Mild Cognitive Impairment (MCI) remains unexplored.
Purpose and hypothesis: This study aims to characterize the neural substrates of the PMT in MCI using an MRI-compatible tablet and stylus with augmented reality feedback. We expect individuals with MCI to exhibit increased brain activity in regions associated with working memory, planning, and executive functions, indicating compensatory mechanisms.
Methods: Thirty healthy controls and 12 MCI patients (69 ± 9 yrs., 16 female) underwent fMRI using a 3T MRI system at St. Michael’s hospital. Participants used the novel MR-compatible tablet and stylus system to collect fMRI data while performing the PMT. Functional MRI captured task- related brain activity, and task completion times were recorded. At the subject level, voxel-wise general linear model (GLM) analyses measured brain activity for maze and control tasks relative to a fixation condition. Group-level activation maps were then obtained via GLMs, adjusting for age, Montreal Cognitive Assessment (MoCA) scores, and task completion time. Results: Both groups exhibited widespread frontal-parietal activity while performing the PMT. In addition, MCI patients demonstrated increased activation in areas of memory and executive function, including the cingulate cortex, hippocampus, amygdala, and insula.
Conclusion: This study characterized MCI's impact on PMT behavioural performance and task- related brain activity, offering novel insights into this neurocognitive assessment and its potential utility in MCI.
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Purpose: Skeletal metastases impact the bone remodeling process, compromising the mechanical integrity of the bone; treatments can additionally influence bone quality. This study aims to quantify the effect of systemic treatments (zoledronic acid (ZA) or docetaxel (DTX)) on bone quality in a preclinical model of mixed femoral metastases. Methods: Eleven 6-week-old athymic male rats were inoculated with luciferase-transfected ACE-1 canine prostate cancer cells via an intracardiac injection. The animals were randomly assigned to the following groups: untreated (n=3), ZA treated (n=4), and DTX treated (n=4). ZA (Zometa® 60 μg/kg) or DTX (Aventis Pharma; 5 mg/kg) was administered on day 10 and all animals were euthanized on day 21 post inoculation. In-vivo bioluminescence imaging was used to verify tumor development. Bilateral excised femora underwent μCT scanning for microstructural analysis. The right femora were stained with H&E and cytokeratin to assess tumor burden. The left distal femora were stained with BaSO4 and µCT imaged to visualize microdamage location and volume. Finally, the samples were loaded to failure under axial compression. Differences in treatment groups was assessed using one-way ANOVAs; post hoc analyses were performed using Tukey HSD. Results: DTX significantly reduced the mean bone volume (BV/TV, p= 0.041) compared to untreated controls. ZA significantly increased bone mineral density (BMD) and BV/TV compared to untreated controls (p=0.022, p=0.025 respectively) and DTX-treated animals (p<.0001 for BMD and BV/TV). For microdamage analysis, both DTX (p=0.006) and ZA (p=0.017) significantly decreased the mean damage volume fraction compared to the untreated group. In comparison to the untreated controls, load to failure was significantly increased in ZA treated animals (p=0.024), with DTX treated animals exhibiting a positive trend (p=0.061). Conclusions: This study reinforces the positive role of ZA in preserving bone health. DTX, despite lower BV/TV had less damage volume fraction leading to a trend towards improved load to failure, suggesting better bone quality.
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2Department of Vascular Interventional Radiology, UHN, Toronto, Ontario, Canada 3Department of Surgery, St. Michael’s Hospital – Unity Health, Toronto, ON, Canada 4Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada

Purpose and Hypothesis: This study aims to investigate patterns of use of Percutaneous Cholecystostomies (PC) for Acute Cholecystitis (AC) at our center. We hypothesized that PCs are being overused in spite of early cholecystectomy. Methods: Patients who underwent PC for AC from 2018 to 2023 were retrospectively matched 1 to 1 for age range and AC severity (defined as mild/moderate/severe following Tokyo Guidelines) with patients who underwent cholecystectomy. Results: 148 of 1064 patients with AC underwent PC placement and were compared with 103 matched patients who underwent cholecystectomy. 85% of PCs were placed in patients with mild/moderate AC, 55% of which were in patients <80 years. After excluding ≥80 years old severe cases, we compared 82 PCs to 82 cholecystectomies. The
majority of patients receiving PC were functionally independent (71%) and non-frail (5- modified Frailty Index<2 in 57%); median Charlson Comorbidity Index was 4. Patients receiving PC had longer LOS (8 vs 2 days, p<0.001), more complications (31% vs 10%, p=0.002) and deaths (9% vs 0, p=0.007), and higher need for discharge to nursing/rehab facilities (15% vs 1%, p=0.002) and readmission (23% vs 6%, p=0.001) than surgery patients. PCs were inserted in accordance with Tokyo guidelines in only 28% of cases. Patients in whom PC was placed outside of Tokyo recommendations were significantly more likely to undergo subsequent cholecystectomy (29% vs 3%, p<0.001). Conclusion: A majority of patients undergoing PC insertion can potentially undergo cholecystectomy safely if guideline recommendations are considered. A more objective approach to patient selection for PC may be indicated to reduce overuse of this technique.
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Hypothesis and Purpose: Lungs coming from uncontrolled donation after cardiac death (uDCD) represent an underutilized donor pool. However, limited experience using uDCD lungs shows low usage (15%) due to concerns over lung quality. Recent reports demonstrate that storage of injured donor lungs at 10°C restores lung quality. We hypothesize storage of uDCD lungs at 10°C will restore warm-ischemia injured allograft and lead to increased utilization. Methods: Using a porcine model, cardiac arrest was induced and after 3 hours of warm ischemic time (WIT) from asystole, lungs were flushed and retrieved. After procurement, lungs were allocated to the following intervention groups (n=5/group): 1) 12 hours at 10C°, 2) 12 hours on ice, for cold ischemic time (CIT) 1. Subsequently, the allograph function was physiologically assessed on Ex- Vivo Lung Perfusion (EVLP) for 4 hours. Then, lungs were placed back in their intervention time and temperature for a CIT2. A left lung transplant and 4H assessment was performed to evaluate the graft quality. This mimics the clinical scenario when using uDCD donor lungs for transplant. Hourly physiological assessment and cytokines of the perfusate, serum and tissue were taken while on EVLP and transplant. Results: The 10°C group showed better lung function as reflected in physiology during EVLP: higher delta P/F (P= 0.012, 10°C vs ICE, 353 vs 220 mmHg at the end of EVLP), and lower trends for peak airway (P=0.07), and plateau pressure (P=0.15), and higher dynamic compliance (P=0.06). Upon graft reperfusion, 10°C group showed significantly better oxygenation, including systemic P/F (P=0.029, 10°C vs 4°C, 448 vs 201 mmHg), upper vein P/F (P=0.02, 10°C vs 4°C, 480 vs 201 mmHg), and lower vein P/F (P=0.025, 10°C vs 4°C, 485 vs 190 mmHg). It is important to note that these are preliminary results (only n=2/group). Conclusion: we demonstrated that 10°C is potentially a superior preservation temperature in comparison to the gold standard ice preservation for uDCD lungs evaluated within a large animal model.
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Division of Trauma, Department of Surgery, University of Toronto, Toronto, Ontario Trauma and Acute Care Surgery, St. Michael’s Hospital, Toronto, Ontario

Purpose and Hypothesis: Rapid hemostasis in hemodynamically unstable pelvic fracture patients prevents death and reduces transfusions. Preperitoneal pelvic packing (PPP) and resuscitative endovascular balloon occlusion of the aorta (REBOA) are commonly used interventions for hemostasis in pelvic hemorrhage, but their use varies depending on the location and practitioner. The aim of this study is to compare the outcomes of patients with hemodynamically unstable pelvic fractures receiving PPP versus REBOA and also compare patients receiving PPP alone with REBOA combined with PPP (REBOA + PPP).
Methods: A systematic search was carried out through standard databases to identify studies comparing PPP and REBOA in adult trauma patients. Outcome data were extracted and synthesized. Risk of bias analysis was done using Cochrane’s risk of bias in non-randomized studies - of interventions (ROBINS-I) tool.
Results: A total of 50 studies were identified; 7 met the criteria for inclusion but were broadly heterogeneous. 3 studies compared PPP with REBOA alone and 2 compared PPP with REBOA
+ PPP, and 2 studies compared both groups accounting for a total of 2209 patients. PPP, when compared with REBOA alone, showed hospital mortality benefit in 3 of 5 studies, and when compared with REBOA + PPP showed mortality benefit in all 4 papers. Red blood cell and fresh frozen plasma transfusion requirements leaned towards PPP in PPP vs REBOA and PPP vs REBOA + PPP cohorts.
Conclusion: In hemodynamically unstable pelvic fracture patients, PPP alone may have improved mortality outcomes and fewer blood requirements compared to complete zone 3 REBOA alone or REBOA with PPP.
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Purpose and Hypothesis: In patients with primary high-grade dedifferentiated liposarcoma (DDLPS) or leiomyosarcoma (LMS) of the retroperitoneum who undergo resection, distant recurrence occurs in 50% by 5yrs. The utility of systemic therapy for such patients is currently under investigation in the EORTC STB 1809 randomized trial of preoperative chemotherapy vs. resection alone. A significant challenge to patient enrollment has been uncertainty about the potential for progression on chemotherapy that will prevent resection. In the PET-RPS trial, we aimed to evaluate PET-MR as an early predictor of outcome following upfront systemic therapy in these patients. Methods: The PET-RPS trial is a single centre IRB-approved prospective study with patient enrollment from 01/2020 to 08/2022. Patients with high-grade primary non-metastatic RPS who were deemed resectable or borderline resectable at presentation and were scheduled to receive upfront systemic therapy were invited to participate. Baseline pre-treatment PET-MR was performed, and follow-up PET-MR obtained just prior to the second cycle of chemotherapy. Adverse clinical outcome was defined a priori as progression on systemic treatment that precluded resection, or recurrence within 6 months of resection. Results: Twelve patients met inclusion criteria. Nine patients underwent resection, while 3 progressed and were not resected. Of the patient/tumour characteristics on baseline PET-MR shown in, high metabolic tumour volume(MTV), high SUVpeak and high SUVmax were significantly correlated with adverse clinical outcome. Composite Change Score was significantly correlated with clinical outcome. Conclusion: Patients with apparently localized high grade primary RPS are at significant risk of developing distant metastases within several months of presentation, despite chemotherapy. Decrease in MTV, assessed by PET-MR after one cycle, may serve as an early indicator of tumour response, and thereby guide the decision to continue chemotherapy.
Translational Research
88



[bookmark: 87 Nguyen E et al (TR)]IMPACT OF A WORKSHOP FOR MEDICAL STUDENT SURGICAL CLERKSHIP ROTATION PREPARATION
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Purpose and Hypothesis: Medical students often feel underprepared for their surgical clerkship rotation, finding technical skills difficult to perform, as their curriculum is more theory-based rather than practical. Simulation and scenario-based teaching is needed. We designed a workshop for second-year medical students and evaluated its impact on their surgical clerkship rotation preparation. We hypothesized that there would be a significant improvement in medical student knowledge and technical skills after the workshop. Methods: Five one-hour sessions covering technical domains (aseptic technique, surgical instrument handling, suturing, knot-tying) and non- technical domains (oral presentation, progress note, expectations of a clerk) were taught by a general surgery faculty, residents, fellows, and an operating room nurse. Students’ confidence and knowledge before and after the workshop were assessed through 10-point Likert scale questionnaires and a multiple-choice test, respectively. Pre- and post-workshop responses were compared with paired T-test. Results: Nineteen medical students at the University of Toronto medical school participated. Sixteen students (84.2%) were analyzed after removing incomplete questionnaires. Mean student age was 25.1 ± 2.4 years and ten (62.5%) were female. Post- workshop, students’ confidence across technical and non-technical domains improved from 2.74
± 0.85 to 6.41 ± 0.83 (P<0.01). Students scored an average of 69.7% on the test pre-workshop to 80.2% post-workshop (P=0.002). Eleven students (68.8%) agreed that they better understood the role and expectations of a surgical clerk, and that the workshop decreased their anxiety around surgical clerkship. Conclusions: Our educational workshop improved the confidence, competence, and preparation of medical students for their surgical clerkship and has potential to be formally implemented in the pre-clerkship curriculum.
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4Department of Radiation Oncology, Sunnybrook Hospital, Toronto, Canada

Purpose and Hypothesis: There is significant variability in treatment response among glioblastoma patients, with nearly 30% showing tumor progression during standard treatment and only about 6% surviving beyond five years. This study aims to identify molecular profiles that distinguish early and late progressors in IDH wild-type glioblastoma. We hypothesize that chemical exchange saturation transfer (CEST) MRI, in conjunction with molecular profiling, can
serve as non-invasive biomarkers for predicting response to first-line treatment. Methods: Patients (n=104) with primary, IDH wild-type GBM were imaged with CEST-MRI at multiple time points throughout standard chemoradiation treatment. DNA and RNA were co-extracted from
matched blood and tumour pairs and processed for whole genome sequencing, enzymatic methyl-
seq and a gene expression analysis. Clinical variables such as age, extent of resection, sex, ECOG status and MGMT promoter methylated were also collected. A survival analysis was conducted using the Kaplan-Meier method with log-rank tests. Univariate and multi-variate hazard ratios for clinical variables and differentially expressed genes were calculated by fitting Cox Proportional Hazards Models. Results: Early progressors reported a median progression-free survival (PFS) of 142 days compared to 832 days in late progressors (p<0.0001). Early progressors also harbored distinct and statistically significant differences in gene expression and genomic alterations, namely in DNA damage repair, glucose transport and arginine metabolism pathways. A gene signature was prognostic of PFS and overall survival in a Cox proportional hazards model. Conclusions: Collectively, this data has the potential to serve as a radiogenomic biomarker to assess treatment response before or within early phases of treatment and allow for individual tailoring of the treatment plan.
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Andrea Ovcjak1, Steve P. Miller2, Hong-Shuo Sun1,3, Zhong-Ping Feng1,
Departments of 1Physiology, 2Paediatrics, and 3Surgery, University of Toronto Purpose & Hypothesis: Therapeutic hypothermia (TH) administered in the first 6 hr of life is the standard of care for neonatal hypoxic–ischemic encephalopathy (HIE), yet mortality and morbidity remain significant. Hence, an ongoing focus of research has been adjunct therapies to TH. Recently, we reported that inhibiting ryanodine receptor mediated-Ca2+ release via Dantrolene pre-treatment, conferred pronounced neuroprotection in a neonatal HI model. Here, we hypothesized that TH combined with adjuvant drugs would be more efficacious than TH alone, and further, that Dantrolene may be an effective adjunct to TH. Methods: To evaluate the efficacy of combination therapy, meta-analysis of clinical studies evaluating HIE infants treated with combination therapy versus TH alone was carried out. In our preclinical study, the Rice-Vannucci HI brain injury model was performed on postnatal day 7 mouse pups. Assessments of brain infarction volume and short-term neurobehavior were carried out and compared between Sham, HI-vehicle, HI-TH, HI-Dantrolene and HI-TH+Dantrolene mice. Results: 16 studies met inclusion criteria for meta-analysis. HIE infants totaled 1292 from included studies - 642 received a form of combination therapy, 650 received TH alone. Length of hospitalization was significantly reduced in infants treated with combination therapy compared to those treated with TH alone. Risk of mortality and neurodevelopmental impairment did not differ. In our preclinical study, Dantrolene was found to have a therapeutic window of 1 hr-post HI and reduce infarction volume and neurobehavioral deficits to the same extent as TH alone. Conclusions: This meta-analysis highlights the need for preclinical trials to conduct drug development studies in hypothermic settings. In doing so, our in vivo study subsequently demonstrated that although Dantrolene does not augment hypothermic-mediated neuroprotection, it may be an alternative treatment for infants who are unable to receive TH within its strict therapeutic window.


Reference: Front Pharmacol. 2023; 13, 1037131.
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Prachi Patel1,3, Hala Muaddi2, Nadia Rukavina3, Thomas Geleff3, Shilpa Balaji 3, Roxana Bucur3, Jad Abou-Khalil4, Chaya Shwaartz1,3
1Abdominal transplant and HPB surgical oncology, Department of Surgery, University of Toronto, Canada 2Department of Surgery, Mayo Clinic, US 3 HPB Oncology research program, University Health Network, Canada 4,5Division of General Surgery, Department of Surgery, University of Ottawa, Canada


Purpose and Hypothesis: The uptake of robotic-assisted surgery (RAS) has been favored globally in the last decade due to better intra-operative ergonomics, enhanced visibility, and more technical degrees of freedom. Similarly, Canada has witnessed an expansion of robotic surgery platforms across many surgical specialties. However, despite its increased adoption, a formal training curriculum for general surgical trainees is currently lacking and trainees’ experience with RAS may be occurring at different pace throughout the training programs. Therefore, our study aims to explore the perspectives and exposure of Canadian general surgery residents and fellows to RAS. Methods: We conducted a cross-sectional nationwide survey of Canadian general surgery residents and subspecialty fellows. We distributed the survey via email with the help of program directors and coordinators across Canada. Results: To date, we have received seventy responses, of which 68% (n=46) are from general surgery residents and 34% (n=24) from surgical fellows. Despite the availability of RAS systems in 79% of training programs, 80% of responding trainees reported a low technical knowledge base (less than ten cases) in robotic surgery. Moreover, 83% expressed a keen interest in becoming proficient in RAS but only 39% of trainees had hands-on experience, mostly in an observational or assistant capacity. While 83% of trainees wished for RAS to be part of their training, 94% reported a lack of training opportunities in their programs. Conclusions: Canadian General Surgical trainees have expressed high interest in learning about robotic-assisted surgeries but, despite its availability at most training hospitals, training opportunities for surgical trainees are lacking. With the emerging need for training future general surgeons, the focus and efforts need to shift towards integrating robotic-assisted training curricula in the surgical programs of Canada.
90



[bookmark: 91 Pedro K et al (TR)]MACHINE LEARNING-BASED CLUSTER ANALYSIS IDENTIFIES FOUR UNIQUE PHENOTYPES OF DEGENERATIVE CERVICAL MYELOPATHY PATIENTS WITH DISTINCT CLINICAL PROFILES AND LONG-TERM FUNCTIONAL AND NEUROLOGICAL OUTCOMES

Karlo M. Pedro1,2, Mohammed Ali Alvi1,2, Michael G. Fehlings1,2,3
1Division of Neurosurgery & Spine Program, Department of Surgery, University of Toronto, Toronto, ON;
2 Institute of Medical Science, University of Toronto, Toronto, ON
3 Division of Genetics & Development, Krembil Brain Institute, University Health Network, Toronto, ON Purpose and Hypothesis: Degenerative cervical myelopathy (DCM), the predominant cause of spinal cord dysfunction among adults, exhibits a diverse range of symptom. Traditional classification using mJOA have not been able to address its complex heterogeneity. This study employs machine learning-based clustering algorithms to identify distinct patient clinical profiles and functional trajectories following surgery. Methods: We implemented both latent profile analysis and k-means clustering on aggregated data from three large DCM trials. Key covariates, including the Nurick score, NDI (neck disability index), neck pain, and motor and sensory scores, were employed for clustering. Outcome differences among identified phenotypes were assessed using ANOVA, followed by posthoc Tukey test. Results: A total of 1,047 DCM patients (mean [SD] age: 56.80 [11.39] years) had complete one year outcome assessment. Both LPA and k-
means clustering identified four DCM patient phenotypes: “severe multimodal impairment” (n=286), “minimal impairment” (n=116), motor-dominant” (n=88) and “pain-dominant” (n=557) groups. The “severe multimodal impairment group”, comprising of frail elderly patients, demonstrated the worst overall 1-year outcomes (SF-36 PCS mean [SD]: 40.01 [9.75]; SF-36 MCS mean [SD]: 46.08 [11.50]), but exhibited the most substantial neurological recovery after surgery (mJOA mean [SD]: 3.83 [2.98]). A higher frailty score and a positive smoking status predicted membership in phenotype 1 (“severe multimodal impairment” group). Conclusion: Unsupervised learning algorithms applied to baseline DCM symptoms enabled the prediction of distinct patient phenotypes. The concept of symptom clustering, provides a valuable framework for uncovering novel DCM subpopulations, enhancing patient identification beyond the use of a single patient reported outcome measure such as the mJOA.
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Phooja Persaud1, 2, Anna McKraken1, Severa Bunda2, Gelareh Zadeh1, 2, 3
1Institute of Medical Science, University of Toronto, Toronto, Ontario, 2Princess Margaret Cancer Research Tower, University Health Network, Toronto, Ontario, 3Division of Neurosurgery, Department of Surgery, University of Toronto, Toronto, Ontario

Background: Glioblastoma multiforme (GBM) is the most common and fatal primary brain tumor and is resistant to conventional therapy. Despite its heterogenous nature, a key feature of GBM is aberrant kinase signaling. Specifically, hyperactivation of receptor tyrosine kinases (RTK) and their downstream tumorigenic MEK/ERK pathway are attributed to the aggressive nature of GBM. Capicua (CIC) is a high mobility group (HMG)-box transcriptional repressor that directly binds to DNA and counteracts the transcription of genes typically expressed only in response to RTK activation such as oncogenic transcription factors ETV1/4/5. We found that hyperactive MEK/ERK signaling in GBM causes CIC degradation. Interestingly, sustained MEK inhibition failed to restore CIC protein levels and led to re-activation of p90RSK, a downstream effector of ERK and a known CIC regulator. Purpose & hypothesis: CIC is understudied yet plays critical roles in cancer and the resistance to RTK/MEK/ERK inhibitors. Understanding how CIC repressor function is mediated will provide important insight into effective therapeutic avenues to re-sensitize towards RTK/MEK/ERK inhibition in GBM. We hypothesize that p90RSK inhibition stabilizes CIC and re- sensitizes to MEK/ERK inhibitors in GBM. Methods: Patient-derived glioma stem cells (GSCs) were treated with increasing doses of two p90RSK inhibitors BI-D1870 or LJI308 in the presence or absence of selumetinib (MEK inhibitor) and various functional assays were performed to examine the effect of p90RSK inhibition on CIC expression and sensitization to MEK inhibition. Results: Treatment with BI-D1870 and LJI308 markedly reduced GSC viability and mRNA expression of ETV1/4/5, indicating that p90RSK inhibition may mediate CIC repression. Importantly, p90RSK inhibition sensitized GSC’s to MEK inhibition. Conclusion: These results highlight the importance of downstream p90RSK inhibition in stabilizing CIC’s repressor function and sensitizing cells to RTK/MEK/ERK inhibition.
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PEDIATRIC MESENCHYMAL STROMAL CELL-DERIVED PROTEINS PREVENT FIBROBLAST ACTIVATION AND SENESCENCE TO PROMOTE CARDIAC REPAIR BY MODULATING HIPPO SIGNALING

Matteo Ponzoni1, Libo Zhang2, Azadeh Yeganeh2, Loukmane Karim2, Ramesh B Vanama2, Jennifer Zhang2, Jing Li2, Quynh N Phi2, Shea Garcia2, Jason T. Maynes2,3, John G. Coles1
1Division of cardiovascular surgery, The Hospital for Sick Children, Toronto, Canada; 2Program in molecular medicine, SickKids Research Institute, Toronto, Canada; 3Department of anesthesia and pain medicine, The Hospital for Sick Children, Toronto, Canada


Hypothesis and purpose: The unrestrained activation of cardiac fibroblasts (CFs) leads to irreversible fibrosis and cellular senescence, causing adverse ventricular remodeling and limiting survival. We have previously identified a minimal mixture of 4 mesenchymal stem cell (MSC)-derived proteins (4P), with potent reparative properties in rat models of ischemic and pressure-overload myocardial injury. We herein aimed to determine the in-vivo and in-vitro capacity of the 4P to inhibit CF proliferation and senescence and explore the involved molecular pathways. Methods: In-vivo fibrotic and senescence burden was quantified using Masson’s trichrome and beta-galactosidase staining, respectively. Immunostaining was used to detect YAP activation. Cardiomyocytes and CFs were cultured under hypoxia with/without 4P and cell viability and YAP expression were measured. Results: In-vivo: Compared with media-only, 4P-injected rats showed a reduction in left ventricular (LV) fibrosis and senescence after left anterior descending artery (LAD) ligation (P=0.01 and P=0.02, respectively) and right ventricular (RV) fibrosis and senescence after pulmonary artery banding (PAB) (P=0.02 and P=0.02, respectively). Immunostaining revealed increased nuclear YAP signal in the LV after LAD ligation and in the RV after PAB, which was reduced to normal levels by 4P treatment (P=0.04 and P=0.01, respectively). In-vitro: Under hypoxia, 4P treatment improved cardiomyocyte viability (P=0.01) but decreased CF proliferation (P=0.01) and reduced nuclear YAP expression (P=0.01). Conclusion: A minimal and tractable combination of 4 MSC-secreted proteins can repress nuclear YAP expression in response to diversified stresses, limiting CF proliferation and representing a novel injectable regenerative therapy to target fibrosis in ischemic and pressure overload-induced ventricular dysfunction.
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Purpose and Hypothesis: Traumatic spinal cord injury (TSCI) continues to be a devasting occurrence across the world. The purpose of this study was to delineate the pattern of outcomes of TSCI over the last three decades to determine if there have been any changes. Methods: Data was reviewed by combining prospective registry data of patients with TSCI who underwent surgery collected over the past 3 decades. The data was divided into 3 decades in the following fashion, Decade 1) 1990s Decade 2) 2000-2009. Decade 3) 2010- 2020. ASIA grade conversion at 6 months follow-up was the main outcome compared between each decade-based group. Results: The combined registry yielded 2645 patients with an average age of 40.4 +/- 17.5. 80% (2122) are male, 20% (523) are female. 1114 patients have complete, and 1245 have incomplete TSCI. Patients with documented ASIA grade at 6 months follow up was 1857. In decade 1 1098 patients were analyzed. 472 patients improved by 1 or more ASIA Grade at 6 months follow up. In decade 2, 409 patients were analyzed. 175 improved by 1 or more ASIA Grade at 6 months follow up. In decade 3, 306 patients were analyzed. 164 improved by 1 or more ASIA Grade at 6 months follow up. No patients showed deterioration. The proportion of patients with ASIA grade conversion by 1 or more was 0.43 in decade 1, 0.43 in decade 2, and 0.54 in decade 3. The proportion of patients that showed deterioration in decade 1 and 2 was 0.04 for both. No patient showed deterioration in decade 3. Conclusions: The proportion of patients who showed ASIA grade improvement in the 3rd decade is more than 50%. This shows that outcomes are improving which could be due to a cumulative effect of research, and knowledge translation practices being implemented.
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The authors have decided not to make the research results available at this time and will provide updates as soon as the results can be shared.
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The authors have decided not to make the research results available at this time and will provide updates as soon as the results can be shared.
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1Department of Surgery, University of Toronto, Toronto; 2Institute of Health Policy Management and Evaluation, University of Toronto; 3School of Nursing, Queen’s University, Kingston, Ontario; 4Department of Anesthesiology and Pain Medicine, University of Toronto; 5Department of Anesthesia, Sunnybrook Health Sciences Centre; 6Clinical Evaluative Sciences, Sunnybrook Research Institute; 7Division of Surgical Oncology, Odette Cancer Centre - Sunnybrook Health Sciences Centre

Purpose and Hypothesis: Days-at-home (DAH) is a novel, patient-centered outcome measure that captures the time patients spend outside of health care institutions. The objective of this work was to evaluate DAH after surgery for GI cancers and establish construct validity for its use as a patient-centred quality measure. We hypothesize DAH will vary according to procedure type and patient factors sharing trends with well-established peri-operative outcomes. Methods: We conducted a retrospective cohort study using administrative data at ICES in Ontario, Canada. Adults who underwent elective surgery for GI cancer between 2003 – 2022 were included. DAH over 30 (DAH-30), 90, 180 and 365 days was calculated from the date of surgery. DAH was calculated using days spent in hospital, emergency department, rehabilitation centres, inpatient mental health care, and long-term care facilities. Multivariable quantile regression was used to explore relationships with DAH-90 to establish construct validity. Results: A total of 97,373 patients were included. The overall median DAH were as follows: DAH-30=23 days (IQR 19 – 25), DAH-90=82 days (IQR 77 – 85), DAH-180=172 (IQR 164 – 175), and DAH-365=355 (IQR
343 – 359). Variability was observed across GI cancer sites with small bowel tumors having the highest DAH-90=84 (IQR 79 – 86) and esophageal tumors having the lowest DAH-90=76 (IQR 63 – 80). Open operative approach was associated with a 2.4-day decrease (95%CI 2.3-2.5) in median DAH-90 (p<0.001) and squamous cell carcinoma was associated with a 2.7-day decrease (95%CI 1.3-4.1) in median DAH-90 (p<0.001). Conclusions: In patients undergoing GI cancer surgery, DAH-90 varied across cancer site, procedure, and patient characteristics. These findings support the construct validity of DAH-90 as a robust patient-centred outcome measure for future use in GI cancer research.
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Hypothesis and purpose:
Peer support has been identified as a potential tool to address the emotional distress experienced by physicians in the wake of adverse events. In response to this growing interest, this scoping review was undertaken to identify the critical components of one-on-one peer support programs for physicians.
Methods:
A literature search was conducted to systematically identify and analyse original studies describing the implementation of a one-on-one peer support intervention for healthcare providers including physicians.
Results:

1028 citations were identified and 25 were included in the final analysis. Principals of peer support identified included confidentiality (n=13; 52%), informality (n=2; 8%), and voluntary participation (n=3; 12%). Creation of a process by which to escalate to higher levels of care such as counselling or emergent psychiatric care was the most frequently described program component (n=19; 76%). Peer supporters were most often recruited based on peer nominations (n=8; 32%) or appointments (n=6; 24%), rather than self-nomination (n=4; 16%). Utilization metrics (n=12; 48%) and feedback through open ended (n=7; 28%) or quantitative (n=7; 28%) surveys were used to evaluate programs.
Conclusions:

With the tools and strategies outlined in this scoping review, physicians may be better equipped to lead change within their departments through the implementation of peer support initiatives.
Translational Research
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Saba Sadatamin1,2, Paola Driza2, Gemma Postill2, Steven Robbins3, Richard Tyc3, Adam Waspe1,2, Lueder Kahrs2, James Drake1,2
1SickKids Hospital, 2 University of Toronto, 3 Monteris Medical

Hypothesis and Purpose: Magnetic resonance-guided laser interstitial thermal therapy (MRgLITT) is a novel, minimally invasive therapeutic approach that leverages thermal ablation to treat drug-resistant focal epilepsy. Patient-specific heat sinks, such as blood vessels, complicate the planning of MRgLITT as it creates patient-level variability in how heat from the laser propagates, thus potentially undermining treatment efficacy.
Methods: To simulate the MRgLITT outcomes, we developed a deep learning framework which can predict the next steps of the monitoring system to help the surgeons determine whether the treatment result overlaps with the planned treatment over time. We evaluated the outcome using both spatial and temporal metrics.
[image: ]Results: We demonstrate strong performance of our best framework, ConvLSTM, with a structural similarity index metric of 88%, dice score of 85% and a sensitivity of 77% which shows that heat propagation predicted highly similar to the ground truth. The figure below is the output of U-Net and ConvLSTM frameworks to predcit the 15th timestamp of the MRgLITT monitoring system beside the MRI planning image for the same test patient. A: MRI planning image, B: ground truth MR thermometry, C: 15th MR thermometry generated by U-Net, D: 15th MR thermometry  generated  by
ConvLSTM.

Conclusions: The developed AI-based mapping for MRgLITT procedures can accurately predict the heat propagation distribution for thermometry cases making it a potentially useful planning tool that could improve the accuracy and safety of MRgLITT procedures. The next step will be to test the algorithm on upcoming MRgLITT cases.
Translational Research
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HYPOTHESIS

We hypothesized that baseline systemic biomarkers can predict patient-reported outcomes one year after treatment for first carpometacarpal osteoarthritis (CMC OA).
METHODS

We used a prospectively-collected dataset of CMC arthritis patients and were followed for one year. Patients were treated with conservative therapy, fat grafting and surgery. We applied supervised machine learning to identify associations among 10 systemic biomarkers following internal validation using 10-fold cross-validation. Outcomes were the Quick Disabilities of the Arm, Shoulder and Hand (QuickDASH), pain and the visual analogue scale (VAS). We built generalized estimating equation models to assess the association between the identified baseline biomarkers and the 1-year outcomes accounting for age, sex, body mass index, time and treatment.
RESULTS
A total of 143 patients were included in the study. The validated supervised machine learning model identified associations between N-propeptide of collagen IIA (PIIANP) and visfatin. In the adjusted analysis, baseline PIIANP was associated with improvements in the VAS (beta=-3.09, 95% CI: -6.07 to -0.11, P=0.04) and QuickDASH (beta=-3.99 95% CI: -5.98 to -1.99, P<0.0001).
Visfatin was associated with worsening in the VAS (beta=3.04, 95% CI: 0.14 to 5.93, P=0.04).

CONCLUSION
Baseline PIIANP is associated with an improvement in patient-reported pain and disability, while baseline visfatin is associated with worsening pain in CMC OA one year following treatment.
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Gurjovan Sahi1, Ajay Shah2, Aazad Abbas2, Johnathan R. Lex2, Jihad Abouali3, Jay Toor4 1Faculty of Medicine, University of Toronto; 2Division of Orthopaedic Surgery, University of Toronto; 3Division of Orthopaedic Surgery, Michael Garron Hospital; 4Department of Orthopaedic Surgery, University of Manitoba.

Purpose and Hypothesis: In-Office Needle Arthroscopy (IONA) is an emerging technology that has been primarily studied as a diagnostic tool, yet little is known about patients’ perceptions of IONA. This project’s purpose was 1.) to use semi-structured interviews to gather patients’ perspectives on IONA as an alternative to traditional surgical arthroscopy 2.) to determine the real-life financial impact (profit and cost) of introducing IONA at an academic mid-sized Canadian hospital. It is hypothesized that patients will prefer IONA when available and that it’s adoption will prove cost-effective for hospitals. Methods: All patients undergoing arthroscopic non- ligamentous knee surgery within a three-month period were asked about their likelihood of choosing IONA as an alternative to their treatment pathway. Thematic and quantitative analysis was conducted following telephone interview. Financial analysis was conducted by observing the propensity to choose IONA via patients’ response and then modeled for cost effectiveness. Results: In general patients’ perceptions (n=21) of IONA were favorable. When asked how to opt for IONA over traditional arthroscopy, the mean response was “very likely” (4.10 [1.26]). Common reasons for wanting IONA were to speed up the time between injury and surgery (n = 9) and avoiding a general anesthetic/intubation and associated complications (n = 7). Financial analysis revealed that IONA would reduce costs by $21,832.66 (p<.0001), resulting in an increase in profit of $21,468.80 (p<.0001). Conclusion: IONA may be preferable by patients in a publicly-funded healthcare system with limitations to operating room access. Patients believe that IONA can accelerate the diagnosis and treatment of meniscal injuries, allowing patients to avoid surgery via the traditional route of the operating room. Furthermore, it is shown to be a cost-effective alternative to MRI with similar diagnostic accuracy.
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Purpose and Hypothesis: Mesenchymal stromal cells (MSCs) have been used in many studies, mainly, due to their ability to secrete several factors with therapeutic properties, whether modulating inflammation or reducing fibrosis, for example. Nonetheless, it is important to establish which of these factors can be used to evaluate the quality of MSCs for the treatment of inflammation and fibrosis. Therefore, the hypothesis of the present work is that the identification of a set of genes involved with immunomodulation and antifibrotic effects can assist in the selection of good quality MSCs. Methods: For the immunomodulatory assay, PBMCs were marked with CFSE and then co-cultured with MSCs (ratio of 1:20) + 5 µg/mL of PHA. After 72h, cells were evaluated by flow cytometry. For the antifibrotic assay, fibroblasts (hFIBs) were plated, under 3 conditions of serum-free media: hFIBs (C-), hFIBs + 10 ng/ml of TGF-β (C+) and hFIBs co-cultured with MSCs (ratio of 1:10) + 10 ng/mL of TGF-β. After 48h, hFIBs were marked with ki67 for analysis. Besides, MSCs had their RNA extracted for investigation of genes identified using the bioinformatics tool STRING. Results: The immunomodulatory analysis showed that all MSCs were able to reduce PBMC proliferation in the presence of PHA and 4 cell lines showed results closer to the negative control. In the antifibrotic assay, all MSCs were able to reduce fibroblast proliferation in the presence of TGF-β, with 5 of them showing significantly lower results when compared to negative control. In relation to the gene analysis, an increase in the expression of those involved with reduction of inflammation and fibrosis could be observed in some cells, when compared to their expression before co-culture. Conclusions: MSCs showed the ability to prevent PBMC and hFIBs proliferation and demonstrated a high expression of immunomodulatory and antifibrotic genes, which shows the potential of these genes to evaluate the quality of MSCs.
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Purpose and Hypothesis: The management of thyroid cancer (TC), particularly low-risk cases, has notably shifted towards active surveillance (AS) from total thyroidectomy over the past decade. A preference for AS over thyroidectomy in TC patients is largely due to fear of decision regret, although fear of progression persists. Radiofrequency ablation (RFA) is increasingly accepted as an alternative treatment for TC. The purpose of this study is to assess the feasibility of RFA in low-risk TC. It is anticipated that oncologic outcomes with RFA will be equivalent to or better than AS, with fewer complications than thyroidectomy. Quality of life, fear of recurrence, and decision regret are further anticipated to be enhanced with RFA. Methods: This is a 2-year prospective clinical trial using RFA for low-risk TC ≤2cm. Participants will undergo follow-up mirroring post-surgical TC management; ultrasound characteristics and thyroid function as determined by bloodwork will be frequently monitored, with biopsy at 1-year post-RFA. Complications will be monitored continuously, and quality of life questionaries will be given to participants 6-9 months post-RFA, including: Decision Regret Scale, Fear of Progression Questionnaire–Short Form, Hospital Anxiety and Depression Scale, MD Anderson Symptom Inventory for TC, and Body Image Scale. Results: We present preliminary results from two cases of papillary thyroid cancer (PTC) treated with RFA. The first, a 31-year-old female with a 19mm PTC, had a 37% reduction in tumour volume after 1 month and a 96% reduction at 6 months. The second, a 48-year-old male with a 16mm PTC, had a 15% reduction in tumour volume after 1 month. Both individuals maintained euthyroid status without complications. Conclusion: Preliminary results indicate adequate tumour response and favourable safety profile with RFA, highlighting its potential in low-risk TC management. Pending quality of life data emphasize the importance for comprehensive patient-centered assessments, while further research with a larger sample size is crucial to fully assess the feasibility of RFA in this context.
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[bookmark: 105 Shah C et al]THERE IS NO PLANET B: OPERATING ROOM SUSTAINABILITY PILOT PROJECT IN PAEDIATRIC SURGERY
Charmi Shah1,2, Joshua Ramjist1, Annie Fecteau1
1Division of General and Thoracic Surgery, Department of Surgery, The Hospital for Sick Children, Toronto, Ontario
2Temerty Faculty of Medicine, Department of Medicine, University of Toronto, Toronto, Ontario Purpose and Hypothesis: Operating rooms account for 70% of hospital waste, which presents an opportunity for green surgical practices. Many instruments and disposable items remain unused, leading to unnecessary waste, termed “overage”. We aimed to optimize the Instrument Trays and Disposable Packs to reflect the procedural needs. We determined a waste reduction strategy to quantify, catalogue, and reduce overage. Methods: We conducted a waste audit of appendectomies and open inguinal hernias repairs (IHR) from July to August 2023 at a single institution. Laparoscopic procedures require a laparoscopic and general instrument tray, while open procedures utilize a single tray. Reusable instruments were captured with photographic analysis of the post-procedure tray and verified with a postoperative checklist sheet. The unused disposable items were categorized, weighed, and environmental burden was calculated by
material type. Results: Data from 32 appendectomies (68% single-port) and 18 IHRs was included. For single-port appendectomies, 19% of laparoscopic instruments were utilized, compared to 49% with three-port appendectomies (P < 0.00001). Usage of instruments from the general tray was comparable: 42% and 54% for the single-port and three-port appendectomy, respectively. Open IHRs utilize 52% of the instruments from the general tray. Annually, 340 IHR and 350 appendectomies are performed at our institution, from which 28511 instruments are unnecessarily washed, highlighting avoidable eutrophication. Both appendectomy techniques utilize 56% of the disposable laparoscopy pack. Open IHRs use 71% of the disposable general pack. Careful selection of disposable items produces an annual reduction of CO2 emissions equivalent to driving from Vancouver to Québec City. Conclusions: Our study shows a demand
for green surgical practices and waste audit methodology to evaluate item utilization. Eﬀorts to maintain a judicious supply of instruments can be ﬁscally beneﬁcial and reduce CO2 emissions.
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[bookmark: 107 Shakil H et al (SSTP)]DAYS ALIVE AND AT HOME AFTER TREATMENT OF SPINAL METASTASES: MEASUREMENT OF A PATIENT CENTRED OUTCOME USING POPULATION HEALTH DATA
Husain Shakil (SSTP)1, Armaan K. Malhotra1, Alex Kiss2, Christopher D. Witiw1, Donald A. Redelmeier2, Jefferson R. Wilson1
1Division of Neurosurgery, Department of Surgery, University of Toronto, Toronto, Ontario
2ICES, Toronto, Ontario

Purpose: Days spent alive and at home (DAH) is a patient-centred outcome that has not been described for patients with spinal metastases. In this study, we measure DAH after initial treatment of spinal metastasis, investigate the optimal follow-up period for measurement, assess the validity of DAH as an outcome measure, and estimate the minimal important difference (MID) in the outcome.
Methods: A retrospective analysis was conducted of population based administrative health data from 2007 to 2019 in Ontario, Canada, including 36, 233 patients treated for spine metastases. Primary study outcomes include DAH and survival at 30-days, 90-days, 180-days, 365-days, and 730 days after first treatment of a spinal metastasis.
Results: The 180-day follow-up period most closely corresponded with the 152 day (95% CI 148 to 155 day) median survival for patients. Median DAH-180 was 114 days (95% CI 112 to 117), and closely approximated DAH-365 (median 120; 95% CI 117 to 123), and DAH-730 (median 121; 95% CI 118 to 125). Older age, frailty, prior ICU admission, increased baseline health resource utilization, metastasis secondary to melanoma, hepatobiliary or lung cancer, and increased distance from a treating cancer centre were associated with decreased median DAH-180. These findings support construct validity of DAH-180 at the patient health, social, and cancer level. The estimated minimally important difference (MID) in DAH-180 was 14 days.
Conclusions: DAH-180 has construct and predictive validity as a patient-centred outcome measure among patients treated for spinal metastases, with a MID of approximately 14 days. Future research is required to consider patient perspectives and compare DAH to validated patient reported outcomes.
107



[bookmark: 108 Sherman M et al]ASSESSING DISEASE BURDEN AND SURVIVAL IN PATIENTS WITH INTRACRANIAL METASTASES IN THE PRESENCE OF STABLE EXTRACRANIAL DISEASE

Madison Sherman1, Alyssa Y. Li2, Sunit Das3
1,2Institute of Medical Sciences, Department of Medicine, University of Toronto, Toronto, Ontario 3Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, Ontario 3Division of Neurosurgery, Department of Surgery, St. Michael’s Hospital, Toronto, Ontario

Purpose and Hypothesis: Intracranial metastatic disease (IMD) is a life-limiting complication of lung cancer, breast cancer, and melanoma. While existing research indicates prolonged overall survival (OS) in patients with stable extracranial disease (IMD-SE) compared to those with progressive or unstable disease (IMD-PE), a comprehensive characterization of patients with IMD-SE is lacking. This study aims to investigate clinical features, outcomes, and the impact of patient and treatment factors on survival in IMD-SE versus IMD-PE. We hypothesize OS will be prolonged in patients with IMD-SE. Methods: Utilizing population health administrative databases in Ontario, Canada, we retrospectively analyzed patients diagnosed with primary lung cancer, breast cancer, or melanoma and IMD between April 1, 2010, and August 31, 2019. Three groups of IMD-SE were defined using diverging proxy definitions of systemic disease status, and three parallel analyses were conducted. Cox regression analyses using common prognostic factors, and Kaplan-Meier survival analysis were performed. Results: Overall, 15,843 patients were included in our analysis. The presence of extracranial metastases within 2 months of primary cancer diagnosis was an independent risk factor for OS in patients with IMD-SE. Median OS was longer in Group 1 IMD-SE vs. IMD-PE patients (14.5 months [95% CI 13.9–15.0] vs. 5.9 months [95% CI 5.6–6.1]; p<<0.001). Median OS was shorter in group 2 and 3 IMD-SE patients compared to IMD-PE. Conclusion: Our findings reveal that limited extracranial disease is associated with improved overall survival in one of three definitions of IMD-SE, suggesting a pivotal role for extracranial disease status in influencing OS. This insight advances our understanding of IMD- SE, offering opportunity for enhanced prognostic assessments and innovative treatments. Further research is needed to accurately define IMD-SE.
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[bookmark: 109 Shoara A et al (TR)]COUNTERFLOW GAUZE: NEXT-GENERATION HEMOSTATIC GAUZE
Aron Shoara1, Kanwal Singh1, Nabil Ali-Mohamad2, Massimo F. Cau2, Catherine Tenn3, Christian Kastrup4, and Andrew Beckett1
1Trauma and Acute Care Surgery, St. Michael’s Hospital, University of Toronto; Toronto, ON; 2Faculty of Medicine University of British Columbia, Vancouver, BC; 3Defence Research and Development Canada, Suffield, AB; 4Versiti Blood Research Institute, Milwaukee
Introduction: Uncontrolled hemorrhage, responsible for 91% of preventable deaths in combat- trauma, with 19% occurring in anatomical junctional regions, poses a significant challenge. As a potential solution, we have developed CounterFlow gauze, which incorporates tranexamic acid (TXA), CaCO3, and thrombin. Upon contact with blood, the acid-base reaction between protonated TXA and CaCO3 generates CO2, which propels the hemostatic agents deep into the wound. The goal of this study is to test the efficacy and usability of CounterFlow gauze by Canadian Armed Forces medics. Methods: Swine hemorrhage model (n = 20) with a groin arteriotomy was utilized. Each animal was freely bled for 15 seconds, then packed by a medic (n = 10). Percent survival, blood loss, vitals, plasma TXA, coagulation, and blood-gas analysis were assessed every 10-15 minutes until the 3-hour endpoint. Combat gauze (SOC) was used as a control. Results: In this mild-hemorrhage model, all 10 animals treated with CounterFlow gauze survived, compared to 9 out of 10 in the Combat gauze arm. While not statistically significant, animals treated with CounterFlow gauze showed reduced blood loss, and improved mean arterial pressure and heart rate compared to Combat gauze. Coagulation, acid-base, oximetry, electrolyte, and metabolite parameters showed no differences between gauzes. Within 30 minutes of application, systemic TXA concentrations (10.92 ± 2.92 µg/mL) were found to be comparable to 1g IV loading dose and remained elevated at the 3-hour endpoint. Conclusion: CounterFlow gauze effectively controls hemorrhage, delivers TXA systemically, and provides safe access to hemostatic agents in prehospital settings. Medics showed preference for CounterFlow gauze for its enhanced hemostatic properties. Future studies will assess efficacy of CounterFlow gauze in hypothermia and evaluate thrombosis risk for regulatory approval.
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The authors have decided not to make the research results available at this time and will provide updates as soon as the results can be shared.
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Kanwal Singh1, Aron Shoara1, Henry Peng2, Katy Moes2, and Andrew Beckett1 1Trauma and Acute Care Surgery, Faculty of Medicine, St. Michael’s Hospital, University of Toronto, Toronto, ON; 2Defence Research and Development Canada, Toronto, ON


Introduction: Current prehospital resuscitation, which primarily uses crystalloid fluids, can contribute to dilutional coagulopathy and acidosis. Introducing dried plasma (DP) may improve patient outcomes, as mortality increases by 5% per minute of delayed transfusion. Historically, serum was utilized for volume expansion, but plasma (containing both serum proteins and clotting factors) has been shown to be superior. This study aims to explore the importance of DP by analyzing the hematological properties of WWII Canadian dried serum and the latest Canadian DP under development. The goal of this study is to contribute to the development of Canadian DP as a bridge for whole blood resuscitation. Methods: We obtained an original dried serum (MFG 1943; Connaught Campus, Toronto, ON) and a prototype DP (MFG 2019, CBS/Terumo BCT), both reconstituted with 250 mL sterile water. Proteomics, Coomassie, and Western blot were used to identify serum proteins, while serological testing assessed for hepatitis B. ROTEM and Stago analysis evaluated hematological and coagulation properties. Results: Proteomics analysis identified 71 preserved proteins present in the 1943 sample, most prominent being albumin. Coomassie staining confirmed intact albumin, Western blot showed degraded prothrombin, and serological testing confirmed hepatitis B in the 1943 sample. Stago analysis of the 1943 sample displayed antithrombin, plasminogen, protein C, and protein S activities comparable to fresh serum. Pre- and post-reconstitution ROTEM analysis of modern DP showed remarkable stability at temperatures of ≤ 23°C, even after 4 years of storage, with clotting function comparable to fresh frozen plasma. Conclusion: The enhanced hematologic properties, stability, and logistical benefits of DP support future in vivo testing and regulatory studies. Our findings illustrate the convergence of the past and present, whereby these findings provide compelling evidence that DP is a strong alternative when whole blood is unavailable.
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[bookmark: 112 Spota A et al]USE OF RISK ASSESSMENT TOOLS IN EMERGENCY GENERAL SURGERY: A SURVEY OF CANADIAN GENERAL SURGEONS

Andrea Spota1, Amir Hassanpour1, David Gomez2,3, Eisar Al-Sukhni1,3 1Department of Surgery, University Health Network, Toronto, ON, Canada 2Department of Surgery, St. Michael’s Hospital – Unity Health, Toronto, ON, Canada 3Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada

Purpose and Hypothesis: We sought to investigate how Canadian surgeons and trainees approach preoperative risk assessment for Emergency General Surgery and their awareness of available risk assessment tools (RATs). We hypothesize that most surgeons do not use tools as part of their preoperative evaluation and counselling. Methods: Canadian Association of General Surgeons members were invited to complete an online cross-sectional survey. Descriptive statistics were reported. Results: Of 278 respondents (response rate 18.2%), 70% were attending surgeons (44% had 5-10 years in practice, 47%>10 years), 5% fellows, and 25% residents. 51% of participants were acute care surgery (ACS) fellowship-trained and 93% worked in centers with a dedicated ACS service. Most worked in medium/large volume centers (90%) and teaching hospitals (77%). 55% of participants used RATs for PRA; this rate rose among trainees (57% residents, 86% fellows) and decreased with increasing years in practice (60%, 53%, and 48% for <5, 5-10, or >10 years, respectively). ACS fellowship-trained surgeons used RATs more frequently. Surgeons used RATs most often to predict complications in elderly and high-risk patients (Table 1). The best-known and used tools were the ACS-NSQIP calculator (68% and 59%) and the Emergency Surgery Acuity Score (ESAS, 66% and 47%, respectively). Surgeons were divided as to the accuracy of RAT estimates, with 47% considering them generally accurate and 49% inaccurate. Conclusion: RATs are underused in favor of personal judgment. Use of RATs may facilitate decision-making in elderly/complex patients and help reduce variability in practice, particularly for trainees and less experienced surgeons.
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Richard Peter Suderman1,2, Rodrigo Munevar Luque3, Marc Grynpas1,2, Hani Naguib1, Judith Koenig3, Adele Changoor1,2
1Department of Materials Science & Engineering, University of Toronto, Toronto, Ontario 2Lunenfeld
Tanenbaum Research Institute, Toronto, Ontario
3Department of Clinical Studies, Ontario Veterinary College, University of Guelph, Guelph, Ontario

Purpose and Hypothesis: Objective monitoring of early osteoarthritis (OA) may identify opportunities for interventions to slow disease progression. Electroarthrography (EAG) is a non- invasive technique for assessing cartilage quality correlated to cartilage biomechanical properties, composition, and structure. This study aims to determine if EAG can be used to track the progression of early OA in an equine metacarpophalangeal chip model.
Methods: Six standardbred horses (12-17 years old, 467-520 kg) underwent surgical creation of an osteochondral chip and when combined with a post-operative exercise regime induced cartilage changes that mimic OA. Six weeks after surgery, horses underwent intra-articular treatment with a biologic (n=3) or saline (n=3). EAG was captured by electrodes surrounding the fetlock joint before surgery and three, five, nine, and 11 weeks after surgery. Lameness was quantified subjectively (scored 0-5) and objectively using a biomechanical system (Equinosis Q). Results: Compared to pre-operative baseline data, EAG was significantly lower in 4 out of 6 horses 3 weeks after surgery (0.001 < p < 0.012) and in all horses 5 weeks after surgery (0.001 < p < 0.013). After biologic treatment, EAG was significantly higher at 11 weeks, compared to 5 weeks after surgery, in all three horses (0.001 < p ≤ 0.003), however, trends in the saline group were inconsistent. EAG was strongly correlated to subjective (p < 0.001) and objective lameness scores (p = 0.030).
Conclusions: Non-invasive Electroarthrography (EAG), tracked the progression of early OA and subsequent cartilage changes due to treatment. These data support the development of EAG into a clinical methodology for monitoring and diagnosis of degenerative joint diseases.
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1Department of Surgery, Temerty Faculty of Medicine, University of Toronto; 2Institute of Health Policy, Management and Evaluation, University of Toronto; 4Division of General Surgery, Mount Sinai Hospital, Toronto; 5Li Ka Shing Knowledge Institute, St Michael’s Hospital, Toronto; 6Division of Vascular Surgery, Unity Health Toronto; 7Division of General Surgery, Unity Health Toronto


Purpose: To characterize the COVID-19 related backlog of scheduled colectomies for diverticulitis and implications to emergency presentations, management, and outcomes.
Methods: Population-based repeated cross-sectional study inclusive of all adults in Ontario presenting to any emergency department (ED) or undergoing scheduled surgery for colonic diverticulitis between Mar.1,2020-Aug.31,2022 (COVID-19 period). Poisson generalized estimating equation models were used to model the pre-COVID-19 three-year baseline trends and predict expected COVID-19 trends had the pandemic not occurred. Relative change between the COVID-19 observed and expected population-rates were expressed as an adjusted relative rate (aRR), and reported for: scheduled colectomies, ED presentations, admissions, urgent surgery and the composite of urgent surgery, percutaneous drain, or 30-day all-cause mortality.
Results: Observed population-rates of scheduled colectomies decreased by 19% (aRR 0.81, 95% CI 0.67-0.99) compared to expected, equating to 211 fewer surgeries. ED presentations decreased by 8% (aRR 0.92 95% CI 0.90-0.94), and hospital admissions decreased by 15% (aRR 0.85 95% CI 0.83-0.88) compared to expected. There was no difference between the observed and expected population-rates of urgent surgery or the composite outcome.
Conclusions: The COVID-19 period was associated with a substantial backlog of scheduled colectomies for diverticulitis. There was no sustained difference in observed and expected population-rates of urgent surgery across the COVID-19 period.


[bookmark: 115 Tse T et al]LIFESTYLE HABITS AND OUTCOMES PRE- AND POSTOPERATIVELY IN PATIENTS UNDERGOING GENDER-AFFIRMING TOP SURGERY
Tiffany Tse, Emery Potter, Dr. Kathleen Armstrong
Division of Plastic, Reconstructive & Aesthetic Surgery, University of Toronto, Toronto, Ontario Hypothesis and Purpose: We recognize that top surgery improves mental health for transgender and gender diverse (TGD) patients, but little is known about effects on physical health. This study examines how baseline demographics and top surgery impact longer-term lifestyle behaviours and habits. We hypothesize that improvements can be found in top surgery patients in several lifestyle domains long-term.
Methods: Top surgery patients, aged 18+, were recruited from Women’s College Hospital and McLean Clinic. A survey was done preoperatively (T1) and 4 months postoperatively (T2). This timeframe was based on literature demonstrating a 65-day average for habit formation. The survey had demographic questions and a Short Multidimensional Inventory Lifestyle Evaluation, a self-assessment using Likert scales. Data was analyzed with ANOVA & paired t-tests.
Results: 285 patients were eligible. 234 patients consented, and 166 completed the survey at T1 (71%). Patients with higher household incomes and education scored better (p=0.003; p=0.0003). Household income had the largest impact on social supports (p=0.002), while higher education was associated with better diet and stress management (p=0.0003; p=0.00008). 109 patients completed the survey at T2 (66%). Between T1 and T2, patients reported better stress management (p=0.04) and felt that life had more meaning (p=0.005). They could also sleep 7-9 hours more regularly (p=0.007) and ate less unhealthy when stressed or sad (p=0.008). The total score was equivalent (p=0.5).
Conclusions: Social determinants of health may play a significant role in lifestyle behaviours in TGD patients. They may find improvements pre- and postoperatively, particularly in stress management, nutrition, and sleep. Further research should examine the effects of top surgery over a more prolonged timeframe.
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1 Division of Plastic, Reconstructive, and Aesthetic Surgery, Department of Surgery, University of Toronto, Toronto, Ontario
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Purpose: Economic Evaluations (EEs) provide important information for policy considerations but lack lived experience when considering social values.
Hypothesis: An Institutional Ethnography (IE) for Economic Evaluations (EEs) is a novel technique that can ensure accuracy of EE models through actual instead of theoretical consideration of the people for whom social choices are being made.
Methods: Full literature review was conducted and the seminal texts “Institutional Ethnography: A Sociology for People” and “Methods for the Economic Evaluation of Health Care Programmes” were compared to determine how IE and EE may be integrated based on current established methodological practices. Alignments and deviations of IE practice were compared to EE decision analysis practices.
Results: Establishing point of view (e.g., changing model perspective based on IE “standpoint”), considering system(s) scope (e.g., examining utility values), utilization of textual materials (e.g., superimposing IE organizational system “maps” onto EE models), and incorporating reflexivity are all potential ways IE could improve EE analysis. Further, an IE approach to EE would align with the 2022 CHEERS health economic evaluation reporting standards.
Conclusions: Integrating IE-generated evidence into current EEs can build lived experience into economic modeling, improving validity of models that can influence health policy and priority setting across disciplines.
Translational Research
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1Division of Orthopaedic Surgery, The Hospital for Sick Children, Toronto, Ontario, 2Division of Orthopaedic Surgery, Department of Surgery, University of Toronto, Toronto, Ontario

Purpose: Literature has demonstrated that standardized protocols and more limited use of ultrasound can be safely implemented with excellent outcomes in the nonoperative management of developmental dysplasia of the hip (DDH) in infants. Implementation of remote care across healthcare services is increasingly affording reduced travel and costs to caregivers, with high rates of satisfaction. Hypothesis: Hybrid in-person and virtual care in clinic will provide numerous improvements in family-centred care. Methods: This quality improvement study implemented a Plan-Do-Study-Act iterative model. Practice changes were made to a published nonoperative DDH treatment protocol by switching to virtual interim follow-up visits and omitting ultrasound examination once the hip was centred. New online educational resources were added for caregivers, and a new clinic email was created. Caregiver and staff satisfaction surveys were administered. Results: Fifty-two infants and their caregivers, and 20 staff were enrolled. Forty- nine infants completed the brace treatment. No failures of brace treatment or complications occurred during the virtual care period. Seventy-seven virtual follow-up visits occurred in place of in-person visits, reducing travel for caregivers by 6,220 km and saving $15,500 in imaging costs. The educational website drew 12,000+ views and the email received 38+ emails requesting advice on DDH and brace care. 93% of caregivers were either satisfied or very satisfied with virtual visits; 85% of staff rated satisfaction with virtual visits as either good or excellent. Conclusions: This study streamlined care to minimize in-person visits, used the hospital’s new virtual care platforms, reduced the need for expensive, scarce imaging resources, and improved caregiver experience while maintaining exceptional clinical results. Our clinic represents an advance in the model of care for nonoperative management for DDH which could increase equitable access, especially for those in remote and economically challenged areas.
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Lisa Vi1,2, Rashi Gupta2, Naomi Eisenberg1, and Miranda Witheford1,2 1Division of Vascular Surgery, Toronto General Hospital, University Health Network 2Temerty Faculty of Medicine, University of Toronto


Purpose and Hypothesis: This study aims to investigate whether a patient's proximity to the treating institution for elective Endovascular Aneurysm Repair (EVAR) affects patient outcomes. Our hypothesis is that closer proximity to the institution will correlate with improved outcomes.
Methods: A 10-year retrospective study using the Vascular Quality Initiative database and chart reviews examined EVAR outcomes. Patients were grouped by postal code (rural/urban or local/non-local). Statistical analyses included t-tests for continuous variables, chi-square tests for categorical variables, and Kaplan-Meier survival curves with log-rank tests.
Results: 491 elective infrarenal EVAR patients were classified by postal code as urban/rural (94.9%/5.1%), or local/non-local (80.9%/19.1%). During postoperative follow-up, urban and local patients exhibited higher rates of follow-up within the first two months (urban: 80.2%, rural: 64%, p=0.050; local: 84.6%, non-local: 57.4%, p<0.001). Furthermore, urban and local patients also underwent imaging at a higher frequency between 6 and 12 months (urban: 65.9%, rural: 40.0%, p=0.008; local: 69.5%, non-local: 43.6%, p<0.001). Survival analysis did not detect significant disparities in the estimated mean postoperative survival among the groups (in years): urban: 9.192, rural: 9.865, p=0.162; local: 9.146, non-local: 9.722, p=0.219.
Conclusions: Patients from rural or non-local communities, undergo fewer follow-up appointments and less imaging post EVAR. Despite differences in clinical and imaging surveillance between groups, there were no significant differences in mortality or reintervention rates. This raises the competing spectres of loss to follow-up, aneurysm-related mortality, and reintervention rates that reflect geographic disparities rather than EVAR-specific failures.
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Purpose & Hypothesis: Meningiomas have significant heterogeneity between patients. To refine

prognostication, we developed a novel, 2nd-generation DNA methylation predictive model of progression-free survival (PFS) using a large retrospective cohort and validate this in an independent, multicentre, prospective cohort of meningioma cases. Methods: We utilized 920
total meningioma cases, including 104 prospective cases from 3 institutions. Feature selection in retrospective meningioma cases (N=816) was performed using univariable Cox regression and differential methylation analysis for probes common to the Illumina 450K, 850K, V2 arrays. A gradient boosted machine learning model with 1000 prognostic probes was built in our training cohort (N=816) and tested on prospective cases. Results: All prospective meningioma cases were
dichotomized into a high-risk (N=46) and low-risk (N=58) methylation group. High-risk methylation cases had significantly worse PFS vs low-risk cases within each WHO Grade. On multivariable analysis, increased methylation risk was associated with significantly worse PFS (HR 17.9, 95%CI 3.4-94.4). High-risk meningiomas derived a significant PFS benefit from adjuvant RT following surgery (p=0.045) but low-risk cases did not (p=0.49). Our predictor reclassified 18% of WHO grade 1 meningiomas, usually not prescribed adjuvant RT, as high-risk, and 40% of WHO grade 2 cases as low-risk. Our 2nd generation predictor (AUC 0.82) outperformed both our 1st generation predictor (AUC 0.77), and WHO grade (AUC 0.70) in accurately predicting 5-year PFS. Conclusions: Our novel DNA methylation-based model leverages a highly selective and
prognostic set of 1000 probes that can discriminate outcome better than standard of care WHO grade. This model can be effectively used to triage patients to adjuvant RT following surgery and can be leveraged using accessible microarray technology.
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Purpose and Hypothesis: Sports-related concussions (SRCs) can cause emotional distress, clinically evident by symptoms associated with anxiety and depression. However, athletes rarely self-report such symptoms in the acute phase following injury. Previous blood-oxygen-level- dependent functional magnetic resonance imaging (BOLD fMRI) studies have demonstrated functional connectivity changes underling anxiety and depression. Yet, no such investigation has explored connectivity changes in the acute phase of concussion, which could reveal emotional distress otherwise missed by conventional symptom reporting. This study aims to investigate functional connectivity changes using BOLD fMRI during the acute phase following concussion to better understand the impact of SRC on the emotional health and well-being of athletes. Methods: A total of 181 varsity athletes, 54 acutely concussed, and 127 non-concussed from a single university, underwent eye-closed resting-state fMRI scans and completed the Hospital Anxiety and Depression Scale (HADS). Concussed athletes were compared to the non-concussed control group. A seed-region connectivity analysis was done in regions of relevance to depression and anxiety to evaluate the effects of concussion and self-reported emotional distress on functional connectivity. Results: Analysis of self-report measures indicated significant differences in the endorsement of depression-related symptoms in the concussed group, but not anxiety-related symptoms when compared to controls. Seed-region analysis revealed concussion-specific functional connectivity changes in regions including the amygdala, insula, thalamus, and cingulate, similar to changes observed in individuals with anxiety and depression when compared to healthy controls. Conclusions: Our findings provide new insights into network-level changes that occur acutely following concussion. More specifically, they shed light on early onset changes suggestive of emotional distress previously missed by conventional symptom reporting.
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Purpose and Hypothesis: For patients living with degenerative cervical myelopathy (DCM), pain is a crucial factor underscoring their decision to receive surgical decompression of the cervical spine. However, even with surgery, there is a subset of patients who do not experience adequate improvements in pain. The objective of the present study is to retrospectively analyze prospective data with the goal of identifying factors that may predict pain intensity after surgery for DCM. Methods: Subjects who received surgical decompression for DCM (modified Japanese Orthopedic Association score 17 and under) were pooled from three multicenter clinical studies. Group-based trajectory modeling was employed to classify patients into distinct trajectories of their Neck Disability Index (NDI) pain intensity score over one year of post-operative follow-up. Associated variables (i.e., clinically relevant predictors of pain) for each group were identified via multinomial logistic regression. Results: Three distinct trajectories of NDI pain intensity were identified from a total of 968 patients with DCM. One subgroup experienced longer term improvements in pain that reached the minimal clinically important difference (MCID) threshold and was associated with being non-smokers and receiving surgical decompression at the C3 level (192 patients; 19.9%). A second subgroup demonstrated a rebound in pain at later time points and was associated with the anterior surgical approach (537 patients; 55.4%), and the third subgroup that captured 239 patients (24.7%) group represented those who had increased pain post-operatively and was associated with the presence of psychiatric comorbidities. However, the changes observed in these two groups did not reach MCID. Conclusions: Most patients with DCM experience reduction or no change in pain following surgical intervention. However, those who have higher preoperative pain, do not smoke, and receive C3 operations seem to benefit more from surgery.
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Rebeca Yakubov1, 2, Severa Bunda2, Gelareh Zadeh1, 2, 3
1Institute of Medical Science, University of Toronto, Toronto, Ontario, 2Princess Margaret Cancer Research Tower, University Health Network, Toronto, Ontario, 3Division of Neurosurgery, Department of Surgery, University of Toronto, Toronto, Ontario

Background: Malignant peripheral nerve sheath tumours (MPNST) are highly aggressive sarcomas with little progress on outcomes and treatment strategies. Previously, unsupervised analyses of methylome and transcriptome profiles of 108 peripheral nerve sheath tumours uncovered two subgroups of MPNSTs that predict progression-free survival, MPNST-G1 (characterized by SHH-pathway activation) and MPNST-G2 (characterized by WNT/ß- catenin/CCND1-pathway activation). Further, single nuclear RNA sequencing revealed that MPNST-G1 and MPNST-G2 cells resemble neural crest-like and Schwann cell precursor-like cells, respectively. Purpose & Hypothesis: To examine whether the activation of the SHH pathway in MPNST-G1 cell lines induces overexpression of factors known to play canonical roles in early neural crest cell specification (TWIST1, SNAI2, PAX3, PAX6, SOX9, OTX2) and to investigate the role of Src activation on SHH pathway-induced dedifferentiation. We hypothesize that MPNST-G1 cells will exhibit SHH pathway activation, synergizing with Src to induce the overexpression of early neural crest cell (ENCC) transcription factors. Methods: SHH pathway activation, expression of ENCC transcription factors, and effects of inhibitors were analyzed in MPNST-G1 cells using RT-PCR, western blotting, Alamar Blue assay, Trypan Blue assay, and Soft Agar Transformation assay. Results: Compared to MPNST-G2 cells, MPNST-G1 cells displayed SHH-pathway activation, SMO-dependent activation of Src, and elevated expression of the ENCC transcription factors. Sonidegib (SMO inhibitor) and Dasatinib (Src inhibitor) were able to revert dedifferentiation. Conclusions: The SHH-pathway cooperates with Src to promote expression of important transcription factors in dedifferentiation. This finding provides insights into the transformation process of MPNST and novel therapeutic options.
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[bookmark: 123 Yang M et al (TR)]THE LONG-TERM IMPACT OF NEONATAL HYPOXIC-ISCHEMIC BRAIN INJURY ON NEURAL DYNAMICS IN DEEP LAYER RETROSPLENIAL CORTEX AND HIPPOCAMPUS
Meng Yang1, Lida Du1*, Hendrik W. Steenland1, Zhengwei Luo1,2, Andrea Ovcjak1, Ruiyan Hu1, Shuzo Sugita1, Kaori Takehara-Nishiuchi3, Luka Milosevic4,
Hong-Shuo Sun1,2, Zhong-Ping Feng1
1Departments of Physiology, 2Surgery and 3Psychology, 4Biomedical Engineering, University of Toronto Purpose and Hypothesis: Hypoxic-ischemia encephalopathy (HIE) is the leading cause of neonatal mortality and occurs in approximately 1 to 3 out of 1000 newborns with perinatal or neonatal hypoxic-ischemia (HI). Surviving infants exhibit long-lasting neurodevelopmental deficits and movement disorders, including motor learning impairment involving neural activities of the retrosplenial cortex (RSC) and hippocampus. We hypothesized that the impaired motor learning due to HI was attributed to alterations in neuronal networks. To test this hypothesis, we investigated the long-term impact of HI on neuronal activities in the RSC and hippocampus and to identify alterations in neuronal networks that underlie the motor learning deficits using a mouse model of neonatal HI brain injury. Methods: Simultaneous electrophysiological recordings of firing activities from populations of neurons and local field potentials in the RSC
and hippocampal regions were carried out in freely moving adult mice subjected to sham or HI protocols at the neonatal stage. Results: The animals following neonatal HI insult showed a significant reduction in the number of neurons in the HI ipsilateral hemisphere recorded per tetrode as compared to the sham group or HI contralateral hemisphere. The neurons recorded from the ipsilateral hemisphere were mostly pyramidal neurons and exhibited abnormal bursting and synchrony in firing patterns in both the RSC and hippocampus. In these brain regions, neurons showed a pathological spike-field synchrony, in which a significant portion of pyramidal neurons were phase-locked in the theta oscillatory band. Additionally, mice experienced HI- insult at neonatal stage exhibited motor learning impairment coincided with abnormity of firing in ipsilateral pyramidal neurons. Conclusions: We report, for the first time, that a disturbance in the neuronal firing patterns and neural communications in the RSC-hippocampus network contributed to long-term motor learning deficits induced by neonatal HI brain injury.
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1Division of General Surgery, University of Toronto, 2Interdepartmental Division of Critical Care Medicine, University of Toronto, 3Division of Respirology and Critical Care Medicine, University Health Network, 4Division of General Surgery, Sunnybrook, 5Ross Tilley Burn Centre, Division of Plastic Surgery, Sunnybrook, 6ICES, 7Department of Family and Community Medicine, University of Toronto, 8Department of Family Medicine, Sunnybrook, 9Department of Critical Care Medicine, Sunnybrook
Purpose and Hypothesis: Older adults who have survived traumatic injury often have complex needs after hospital discharge, yet little is known about how primary care physician (PCP) involvement influences post-injury outcomes for this population. We assessed the relationship between early PCP follow-up and time alive and at home among older adults after injury. Methods: We performed a retrospective, population-based cohort study of community-dwelling older adults (age ≥65 years) with baseline PCP attachment who survived hospitalization for injury from 2009- 2020. The exposure of interest was a PCP visit within 14 days of discharge. Visits were categorized as occurring with the patient’s own PCP or a different PCP. The primary outcome was death or nursing home admission in the year after injury. The relationship between PCP visit and hazard of death or nursing home admission was analyzed using Cox proportional hazards models, adjusted for baseline clinical and sociodemographic variables. Results: Of 93,422 patients (63.7% female, mean age 79.8 years), 20.6% followed up with their regular PCP and 5.9% with a different PCP. 16,530 (17.7%) patients died or were admitted to a nursing home in the year after injury. Adjusted analysis demonstrated that follow-up with a regular PCP was associated with a 15.9% reduction in hazard of death or nursing home admission relative to no follow-up (HR 0.84, 95% CI: 0.82-0.86). Follow-up with a different PCP had no impact on outcomes. Findings were consistent across age, sex, comorbidity, and injury severity subgroups. Conclusions: Injured older adults who followed up with their regular PCP shortly after hospital discharge were less likely to die or be admitted to a nursing home than those with no follow-up, highlighting the importance of routine PCP follow-up and indicating unmet post-discharge care needs. Interventions to expand PCP access and follow-up among older adult injury survivors could significantly improve long-term outcomes.
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Nicholas J. Yee (SSTP)1,2,3, Tianhui Chen3, Cari Whyne2,3, Mansur Halai1,3 1Division of Orthopaedic Surgery, St. Michael’s Hospital, University of Toronto 2Orthopaedic Biomechanics Lab, Sunnybrook Research Institute, University of Toronto 3Temerty Faculty of Medicine, University of Toronto

Purpose and Hypothesis: Among older adults presenting to emergency departments with acute hip trauma, only 25.7% have a hip fracture. For many patients with isolated hip trauma, some minimally benefit from visiting an emergency department while others experience delayed time- to-surgery due requiring additional hospital transfers for orthopaedic management. This study evaluates the travel distances to emergency departments in hospitals with and without orthopaedic surgery (ortho ED and ED, respectively) from Ontario long-term care facilities (LTC) for the development of location-based pre-hospital hip trauma screening protocols that may minimize interfacility transfers. Methods: All Ontario LTC and hospitals were included. The number of licensed beds in LTC was collected from the Government of Ontario (July 2023). The travel distance was calculated using Google Maps. The LTC were grouped into quartiles based on their shortest distance to an ortho ED (0-25%: nearest; 25-50%: near; 50-75%: far; and 75- 100%: furthest). Wilcoxon signed-rank statistical test (α = 0.01) was used. Results: 626 LTC and 233 hospitals were included. The percentage of total beds in the nearest, near, far, and furthest LTCs were 28%, 32%, 24%, and 15%, respectively, with a mean distance to the nearest ED was
1.8±0.9 km, 5.1±1.3 km, 11.6±5.4 km, and 15.4±18.4 km, and to ortho ED was 1.8±0.9 km, 5.1±1.3 km, 13.2±4.4 km, and 59.2±52.3 km. There was a significant difference in travel distance to ED compared to ortho ED for the far (1.6±4.6 km) and furthest (43.9±56.5 km) LTCs. 1.6% of LTC beds were located 15.3±30.2 km from the nearest ED but 157.4±48.6 km from ortho ED. Conclusions: While the furthest 1.6% and 15% of LTC beds are both 15 km from the nearest ED, the nearest orthopaedic trauma ED becomes drastically further. If better triaging is possible at rural LTC to identify patients needing direct assessments at ortho ED, this may reduce ambulance transfers and time-to-surgery for hip fracture patients from rural communities.
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1 Division of General Surgery, Department of Surgery, University of Toronto, Toronto, Canada
2 Department of Surgery, Obafemi Awolowo University, Ile-Ife, Nigeria
3 Department of Surgery, Yale University, New Yave, CT, USA
4 Lagoon Hospital, Lagos, Nigeria
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Purpose and Hypothesis: Gastric cancer is a leading cause of morbidity and mortality worldwide. While little is definitively known about gastric cancer in Sub Saharan Africa, available data suggests that in patients in these settings present with advanced disease and have poor outcomes. The purpose of this study was to assess the presentation, work up and diagnosis of gastric cancer in Nigeria. Methods: We performed a retrospective review of a prospective cohort of patients diagnosed with any type of gastric cancer at a single tertiary referral center over 15 years (2007-2022). Patients with suspected gastric cancer were recruited to the study and their demographics and clinical history were recorded. Patients who had a histologically confirmed gastric cancer were followed to determine treatment and survivorship. Descriptive statistics were used to analyze the data. Results: Among 227 patients with suspected gastric cancer, 141 met inclusion criteria (mean age 55.5 years, 68.8% male). The most common symptoms were weight loss (86.5%) and early satiety (66.0%). The most common investigations were blood work (78.1%), and ultrasound (57.4%). Almost all patients presented with metastatic disease (90.2%). Patients underwent surgery (39.7%), chemotherapy (32.1%), or both chemotherapy and surgery (28.2%). Patients undergoing surgery had resection of their tumour (59.5%) or a palliative procedure (29.2%). At the time of follow up, 94 patients were reached, and most were dead (77.6%).
Conclusion: Gastric cancer, while uncommon in our setting, is associated with presentation with advanced disease and low survival. Future research into barriers to care and investment in expanding access to treatment are needed to improve patient outcomes.
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A NOVEL TECHNIQUE FOR ACCURATE SMALL LUNG TUMOR LOCALIZATION USING THE MOLLI SYSTEM

Fumi Yokote, Nicholas Bernards, Hiroyuki Ogawa, Takamasa Koga, Yoshihisa Hiraishi, Takahiro Yanagihara, Kenta Nakahashi, Kate Kazlovich, Andrew Effat,
Yusuke Fujibayashi, Kazuhiro Yasufuku
Division of Thoracic Surgery, Toronto General Hospital, University Health Network, Toronto, Ontario Hypothesis and Purpose: Accurate intraoperative localization of small lung tumors is crucial for successful wedge resection. This study aims to evaluate the efficacy of the Magnetic Occult Lesion Localization Instrument (MOLLI) system, in the context of lung tumor localization.
Methods: The MOLLI system consists of a handheld probe for real-time position and distance detection of a 3.2mm magnetic introduced by a 14G needle. First, we assessed the accuracy of the MOLLI system by localization of five markers in an ex-vivo pig lung under respiratory motion. Their positions were tracked over a 90-minute observation period via CT imaging. Secondly, the system's depth measurement accuracy was assessed by comparing the marker insertion depth (ID) to both the depth detected by MOLLI (MD) and the CT-based measured distance between the lung surface and tip of the marker (CD) for six markers in ex-vivo pig lungs. Lastly, we evaluated MOLLI-guided wedge resection of a pseudotumor in an ex-vivo pig lung. A marker was placed near the pseudotumor in advance, and subsequently, the MOLLI system was used to guide four pen markings, each 25 mm away from the marker. These markings were then utilized as guides for a wedge resection. Results: Air leakage occurred in all cases at the needle puncture site. Tidal volumes affected the distance between the marker and lung surface; however, the mean displacement change was 1.7mm (12.5%). The depth ratios for ID to MD, and ID to CD were 0.995 and 1.0247, respectively. The resected specimen achieved sufficient margin from the pseudotumor using MOLLI guidance for the wedge resection. Conclusions: This study shows that the markers remained stable in their position during respiratory motion. They were accurately and reliably located with the MOLLI system. Furthermore, this system contributed to ensuring sufficient margins in wedge resections. Despite air leakage challenges, preliminary findings in ex-vivo pig lungs suggest potential for clinical application, prompting further validation through in-vivo studies and product refinement.
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Purpose and Hypothesis: Symptomatic osteoarthritis in individuals over 45 years of age has been estimated to be 16.7% in the United States. Inferior medial genicular nerve (IMGN) is one of several nerves that are ablated to treat osteoarthritis-related medial knee joint pain. More recently, it has been proposed to add the infrapatellar branch of the saphenous nerve (IPBSN) to the protocol. However, the 3D relationship of the IMGN to the branches of IPBSN has not been elucidated. The purpose is to: 1)define and determine frequency of IPBSN branching pattern(s) in 3D space; 2)assess spatial relationships of branches of IPBSN to IMGN; 3)determine if capturing IPBSN could result in additional benefit to existing protocol. Methods: The IPBSN and IMGN were serially dissected to their termination, digitized, and modelled in 3D in 7 specimens (mean age 91.3 ± 6.5; 5M/2F). The 3D models were used to analyze the course, relationships and branching patterns of the IPBSN. The spatial relationships of the two nerves were used to anatomically assess the efficacy of including IPBSN in the protocol. Results: The IPBSN was found to have three branches, superior, middle, inferior (n=3); two branches, superior, inferior (n=3); unbranched (n=1). The IPBSN was located superficial to the branches of IMGN. The IMGN branches lay either just proximal to the superior branch of the IPBSN (n=3) or overlapped with the branches of IPBSN (n=4). Furthermore, the IPBSN did not innervate the knee joint capsule in any specimen. When considering RFA lesion size, the lesion would capture both the IMGN and IPBSN when they are overlapped. Conclusions: The IPBSN has a variable branching pattern. The IPBSN lies superficial in close relationship to the IMGN when their branches are overlapped resulting in lesion of both nerves. However, since the IPBSN was found not to innervate the knee joint capsule, it would not add additional benefit to the protocol.
Translational Research
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Yue Ting Kero Yuen1, Ujash Sheth2, Diane Nam3, Patrick Henry4
Division of Orthopaedic Surgery, Department of Surgery, University of Toronto, Toronto, Ontario Purpose and Hypothesis: Shoulder arthroplasty (SA) is a procedure that effectively manages end-stage glenohumeral arthritis and rotator cuff arthropathy. It is traditionally associated with an inpatient hospital stay, although an increasing number are being performed on a same-day- discharge basis, primarily in the USA. In comparison, Canada has been slow to adopt same-day SA. Review of the current literature demonstrates no significant difference for complications and readmission for outpatient vs inpatient SA, with the benefit of reduced cost. Thus, we hypothesize that same-day SA is safe and possible with high rates of patient satisfaction in Canada, specifically at Sunnybrook Hospital. Methods: A chart review was performed on SAs at Sunnybrook Hospital (2014-2020) to correlate patient factors and their length of stay post-operatively. Multivariate logistic regression model was used to identify patient factors associated with shorter length of stay. Using these factors, patients undergoing SA were recruited for a novel same-day SA
pathway at Sunnybrook Hospital. This involved a standardized multimodal pain regimen devised by the anesthesiology team as well as regular contact from the surgeon, acute pain service, hospital coordinator, and physiotherapist post-operatively. Standard measures of outcome were followed including same-day successful discharge, reoperation, adverse medical events, emergency department visits, etc. A pain diary and patient satisfaction questionnaire collected. A cost-benefit analysis was done to compare inpatient vs outpatient SA. Results: The SAs performed at Sunnybrook Hospital 2014-2020 have similar patient factors associated with prolonged length of stay to known literature. We are still actively recruiting patients for the same- day pathway, 12/13 have successfully been discharged on the same-day program with high rates of satisfaction and pain control. Conclusions: Same-day SA is safe, has high rates of patient satisfaction, cost effective, and possible in the Canadian healthcare system.
129



[bookmark: 130 Yuen M et al]DEVELOPMENT AND VALIDATION OF A POPULATION-BASED MULTIVARIABLE PREDICTION MODEL FOR THREE YEAR SURVIVAL IN PATIENTS WITH RESECTED ESOPHAGEAL CANCER
Yuen M1, Harrison LD2, Gupta V3, Coburn NG4, Pugliese M5, Ekuma O6, Derksen S6 Hsu A7, Mahar AL8
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2 Ottawa Hospital Research Institute
3Department of Surgery, Western University, London, Ontario
4Division of General Surgery, Department of Surgery, University of Toronto, Toronto, Ontario
5Institute of Clinical Evaluative Sciences
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Background: We aimed to develop and externally validate a prediction model for three-year survival following surgical resection for esophageal and gastroesophageal junction (GEJ) cancers.
Methods: Our prediction model was derived using ICES administrative population-based data, which included Ontario patients with esophageal or GEJ cancers who received surgical resection between 2004 and 2016 with an available pathology report. Cox proportional hazard models were used to predict 3-year mortality risk following resection and included patient, disease, and pathology variables. External validation was performed in a separate cohort of Manitoba patients with esophagus or GEJ cancers who received resection between 2004 and 2017 using administrative population-based data from Manitoba Centre for Health Policy. Model performance was evaluated by plotting calibration-in-the-large and estimating time-varying area under the curve (AUC); internal validation estimations were bootstrapped and optimism-corrected.
Results: Model development included 2124 Ontario patients with 80% males and a median age of 66. External validation model included 318 Manitoba patients with a similar population distribution. Internal validation demonstrated a calibration plot slope of 1.02, intercept of -0.01, and AUC of 0.77. In comparison, the external validation reported a calibration plot slope of 1.11, intercept of 0.005, and AUC of 0.73.
Conclusion: Our model demonstrated accurate prognostic capability and may be suitable for application in real-world clinical care. Future work to develop a web-based interface and supporting documentation for communicating risk in personalized clinical care is underway.
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Purpose and Hypothesis: This study aimed to externally validate the Prostate Biopsy Collaborative Group (PBCG), Prospective Loyola University mpMRI (PLUM), Kinnaird, Peters, and Mehralivand prostate cancer (PCa) risk calculators (RCs) in a community setting. Furthermore, we compared RC performance among different patient subgroups. We predict that PCa RCs developed in large academic centres will demonstrate less efficacy when externally validated in a community context. Methods: A retrospective chart review was performed on 489 patients who underwent pre-biopsy prostate MRI and prostate biopsy at a community hospital network from 2017-2023. Risk predictions of clinically significant (cs) PCa for each RC were calculated and model performance was assessed using Area Under the Receiver Operator Curve (AUC). Results: 229/489 (47%) patients had csPCa. Performance among the MRI-based RCs were similar, with the PLUM, Kinnaird, Peters, and Mehralivand RCs achieving an AUC of 0.73 (95% CI 0.69-0.78), 0.73 (95% CI 0.68-0.77), 0.73 (95% CI 0.69-0.78), and 0.72 (95% CI 0.67-
0.76) respectively. The PBCG RC had an AUC of 0.67 (95% CI 0.62-0.71). Subgroup analysis revealed trends of better RC performance among younger patients and those with a higher PSA. Observed AUCs within this cohort were consistently lower compared to that of the original RC study population, with a mean AUC difference of 0.11. Conclusion: This study demonstrated that selected PCa RCs showed consistently lower performance when implemented in this study cohort of community hospital patients. It also revealed potential variations in the predictive accuracy of these models across different clinically relevant patient subgroups.
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Hypoxic-ischemic brain injury (HIBI) describes deleterious brain damage that occurs perinatally and causes significant neonatal mortality and disability worldwide, yet its therapeutics remain limited. Involved in mediating ischemic and hypoxic brain injury, transient receptor potential melastatin 7 (TRPM7) encompasses both a divalent cation channel and an atypical α-kinase domain, thereby functioning as a channel-kinase. Compared to its channel activity, TRPM7 kinase function is not well understood in the pathophysiology of HIBI. Hypothesis: TG100-115, a potent
TRPM7 kinase pharmacological inhibitor, will provide neuroprotection in reducing hypoxic- ischemic brain injury in a mouse model of HIBI. Purpose: To evaluate the short-term and long-
term effects of TG100-115 on the HIBI in vivo. Methods: We surgically established the HIBI
model in postnatal day 7 CD-1 mice, and quantified brain injury using both histological and morphological assessments. Neurobehavioral tests were conducted to detect functional recovery. Multiple doses of TG100-115 were used to identify the optimal dose, which was then administered at various time points to ascertain the therapeutic window. Results: TG100-115 pre-HIBI-30-
min-treatment significantly reduced cerebral infarction at 24 hours after HIBI, with an optimal dose of 2.5 mg/kg determined based on 3 effective doses. Post-treatments also decreased infarction volume when applied up to 3 hours (1, 2, and 3 hours) post-HIBI. Both pre-HIBI-30-min- and post- HIBI-1-hour-treatments enhanced cliff avoidance, geotaxis, righting reflex, grip strength, and increased body weight of mice at different time points during a 7-day observation following HIBI. Furthermore, these treatments diminished brain liquefaction volume and mass loss at 7 days post- HIBI,  indicating  preservation  of  brain  morphology.   Conclusion:  TG100-115  provides
neuroprotection against HIBI and the TRPM7 kinase domain holds potential as a therapeutic target for HIBI.
Translational Research
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AVASCULAR NECROSIS FOLLOWING HIP INTRA-ARTICULAR CORTICOSTEROID INJECTIONS: A SYSTEMATIC REVIEW

George Zhao1, Paul Tieu1, Darius Lameire2, Amir Khoshbin2, Amit Atrey2
1Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario
2Division of Orthopaedic Surgery, Department of Surgery, University of Toronto, Toronto, Ontario Purpose and Hypothesis: The purpose of this study is to systematically review the literature to identify the incidence of femoral head avascular necrosis (AVN) following hip intra-articular
corticosteroid injections (IACSI) as well as to elucidate any risk factors that may increase risk

of AVN following IACSI. We hypothesize that there is a small but non-negligent risk of AVN following hip IACSI. Methods: The MEDLINE, Embase, PubMed, and Web of Science databases were systematically searched through inception to May 3, 2023, in accordance with the PRISMA statement by two reviewers in duplicate with data extracted for descriptive analysis. The inclusion criteria were hip corticosteroid injection and AVN of the femoral head. AVN identified solely prior to corticosteroid injection, animal studies, in vitro studies, and studies on paediatric populations were excluded. Results: A total of 3365 studies were identified and screened resulting in a total of 14 studies that met the inclusion criteria. Seven were case reports, four were retrospective case-series, and three were retrospective cohort studies. The incidence of femoral head AVN among those who received hip IACSI ranged from 0.6% to 20.4% with mean follow-up times ranging from 5.43 to 25.32 months. Kelly et al. reported that patient-related factors associated with increased rate of AVN included elevated BMI (p = 0.025), history of cancer therapy (p = 0.012), low serum Vitamin D (p = 0.030), and multiple injections (p = 0.004). Conclusions: In the present literature, the incidence of AVN of the femoral head after hip IACSI ranges from 0.6% to 20.4%. However, it is unclear if the variability in incidence may be due to confounding factors such as pre-injection OA severity or AVN status. Further randomized controlled trials following patients with hip OA that either receive or do not receive IACSI are necessary to elucidate if there is a causative relationship between hip IACSI and AVN.
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Purpose and Hypothesis: Ischemia-reperfusion induced injury (IRI) in lung transplants (LTx) contributes to primary graft dysfunction. Our previous research revealed that inflammation and cell death related genes are upregulated after reperfusion in human LTx. While activation of various programmed cell death (PCD) pathways has been implicated in IRI in animal models, their existence in human LTx remains unknown. This study aims to identify the expression of genes in different PCD types, explore the interrelationships among them, and their relationships with inflammation in human LTx. Methods: A bioinformatic analysis was conducted on 54 paired human lung tissue samples collected at the end of cold ischemic time (CIT) and 2 hours post- reperfusion (R2H). We utilized Gene Set Enrichment Analysis (GSEA) to assess the gene sets of six types of PCD. Single-sample GSEA (ssGSEA) was employed to examine the relationship among PCD pathways. The link between PCD and inflammation was evaluated via single-gene GSEA (sgGSEA). Results: Genes in Apoptosis and Necroptosis pathways were significantly enriched after reperfusion in human LTx, followed by Pyroptosis, Ferroptosis, and Autophagy. Interestingly, genes related to Cuproptosis was negative enriched (Fig A). Genes related to Apoptosis, Necroptosis, and Pyroptosis were highly correlated with each other, in both CIT (Fig B) and R2H (Fig C) samples. Moreover, these three types of PCD exhibited connections with the expression levels of PANoptosome-related genes (Fig D), indicating PANoptosis. Further analysis demonstrated that IR-induced PANoptosis correlated with genes related to inflammatory responses. Conclusions: This study first highlights the expression of genes related to six PCD pathways in human LTx during CIT and R2H. The discovery of PANoptosis suggests that we should search for common biomarkers and therapeutic targets for this inflammatory cell death in human LTx to alleviate IRI and improve clinical outcomes.
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Purpose and Hypothesis: Ex vivo lung perfusion (EVLP) is an established repair and reconditioning platform that generates multi-modal physiological data from isolated human lungs and is well-suited for machine learning. Digital twins - computer simulations of physical objects, are an emerging concept in medicine, but their potential in transplant medicine remains largely unexplored. We hypothesize that a digital twin of an ex vivo lung will accurately simulate donor lung function during EVLP and can be used as a robust control for clinical research. Methods: Flow and pressure data were recorded at a resolution of 100Hz using the Servo-i ventilator (Maquet, USA) during n=50 clinical EVLP cases (n = 1.2x106 data points/case). Neural Network (NN) models were trained to predict lung function for the subsequent evaluation period (i.e., 2nd hour) based on the previous lung assessment (i.e., 1st hour) for physiological parameters such as: lung compliance, peak and mean airway pressures, and stress index. To demonstrate the utility of the predicted lung data, a long-short term memory (LSTM) model was trained to predict transplant suitability using either the observed or forecasted EVLP lung function data. Results: The NN-based model accurately forecasted future lung function. Mean absolute error (MAE) and mean absolute percentage error (MAPE) were reported for each parameter: dynamic compliance (MAE=4.9 mL/cmH2O; MAPE=6.0%); stress index (MAE=0.07; MAPE=6.7%); mean airway pressure (MAE=0.25 cmH2O; MAPE=3.1%); and peak airway pressure (MAE=0.8 cmH2O; MAPE=4.5%). Importantly, we found no difference in the predicted EVLP outcome using the actual or simulated ventilation data as input data to the LSTM model (p=0.69). Conclusion: This study demonstrates an innovative deep learning method to enable precise simulation of lung function. This approach lays the foundation for ongoing efforts to develop a digital model of ex vivo lungs that has the potential to replace the control arm of clinical donor lung studies in the future.
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Purpose and Hypothesis: Tissue stiffness plays a crucial role in regulating morphogenesis, yet most existing measurement techniques cannot be applied in vivo. The few methods that do permit quantification of 3D tissue stiffness in vivo are invasive and offer low spatial and temporal resolution. Therefore, the dynamic progression of tissue stiffness cannot be monitored and mechanisms underlying how tissue stiffness regulates morphogenesis remain elusive.
Methods: Here, we introduce light sheet elastography, a noninvasive method that couples low frequency shear waves with light sheet fluorescence microscopy. A commercial piezoelectric device was used to propagate shear waves through organ-stage embryos (~ 3 mm). The shear wave displaced cells that were individually visualised by a far-red nuclear reporter H2B- miRFP703. The robust far-red nuclear reporter offered high-contrast and deep-tissue imaging which, together with the use of a customised pattern-guide cell motion tracking program, enabled accurate reconstruction of local phase shifts for stiffness computation.
Results: With this method, we achieved in toto stiffness mapping of organ-stage mouse and zebrafish embryos at cellular (15 µm) resolution. The versatility of the method enabled time-lapse stiffness mapping during tissue remodelling. Stiffness of the beating embryonic heart during ventricular contraction and relaxation was also mapped for the first time. This method presents new opportunities for uncovering the dynamic regulation and consequences of tissue stiffness during morphogenesis.
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Purpose and Hypothesis: Esophageal adenocarcinoma (EAC) exhibits significant tumor heterogeneity and is reflected in the morphological diversity of patient-derived EAC organoids (PDOs) from biopsies and resections. We aimed to explore the molecular mechanisms of this diversity through clonal expansion of PDOs and single-cell RNA sequencing. Methods: Morphologically heterogeneous initial PDO cultures were dissociated into single cells, with each cell cultured in an individual well to generate clonal PDOs. These distinct clones underwent expansion and were analyzed using single-cell RNA sequencing (scRNA-seq) using the Parse Biosciences' SPLiT-seq method. Following preprocessing and clustering with Parse Biosciences and Scanpy, the top 1000 most variable genes were identified using Scanpy. Each sample underwent non-negative matrix factorization (NMF) to identify 4 to 7 distinct gene expression programs, from which exemplar genes were extracted and compared using Jaccard distance. Results: From 9 mixed-morphology parental PDOs, multiple single-morphology clones (solid, cystic, budding, grape-like) were isolated, validating the method's feasibility. High-quality single- cell RNA-seq from these clones resulted in 15,069 cells sequenced across 6 samples. NMF- derived gene expression programs demonstrated shared components (cell cycling genes and epithelial cell identity markers) as well as morphology-specific gene expression programs Conclusions: Single-cell analysis of PDOs is essential for exploring EAC tumor heterogeneity, linking organoid morphology to gene expression variations. We aim to enlarge our cohort to confirm these morphology-specific gene patterns and their connection to original tumors.
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Step 1: Layout kit and equipment as shown (Not pictured here: Lay out chicken legs adjacent to
each other in opposite directions).

Step 2: Drill a hole through the proximal end of one chicken leg.

Step 3: Cut a length of metal wire and thread through the diled hole.

Step 4: Drill a hole through the end of the adjacent chicken leg and thread wire through the next
leg

Step 5: Repeat steps 4 until alllegs are threaded at one end,

Step 6: Repeat steps 3-5 at the legs to secure both ends of the chicken pieces together. A 5th
chicken leg can be added, fixed at the distal end to mimic  thumb/ thenar eminence.

Step 7: Demonstration of fracture fixation; fracture induced in one of the chicken legs
and K-wire subsequently threaded through to fixate injury.
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