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GENERATING VALUE FROM DIGITAL DATA 

David Buckeridge, MD PhD FRCPC 
Professor, School of Population and Global Health, McGill 

Medical Director, Research Data Warehouse, MUHC 
Senior Scientist, Centre for Outcomes Research and Evaluation, RI-MUHC 

 

Data collected within academic health centers have great potential to advance all 
aspects of the organizational mission, including improving the patient experience, 
informing clinical practice, realizing operational efficiencies, and enabling advanced 
research. Realizing this potential, however, requires clear data governance, a skilled and 
motivated workforce, and supporting information systems. The MUHC has begun to 
address these requirements through the establishment of a data governance policy and 
implementation of a data warehouse. Work has also begun to develop a vision for, and 
roadmap towards, a broader digital strategy for the MUHC. More broadly, efforts are 
underway in Quebec to facilitate data harmonization and sharing across health 
establishments in the province. In this talk, I will describe the rationale and evidence for 
generating value from data, review some initial successes and challenges at the MUHC, 
and describe future plans. 
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TRANSFORMING POST-FRACTURE MANAGEMENT IN OLDER 
MEN AND WOMEN THROUGH MHEALTH 

Suzanne Morin, MD MSc FRCP FACP 
Associate Professor, Department of Medicine, McGill University 

Divisions of General Internal Medicine and Clinical Epidemiology, MUHC 
Centre for Outcomes Research and Evaluation 

Research Institute of the McGill University Health Centre 

Technological innovations are revolutionizing the delivery of healthcare. However, there 
is a gap in the availability of innovative tools and solutions to support patients in their 
recovery once they leave the hospital. Use of technologies can decrease the number of 
hospital visits, costs of treatment and improve patient experience. Self-management 
apps can provide patients with the knowledge and the self-efficacy skills to best manage 
their condition. 

In Canada, the General Social Survey reported an exponential rise in Internet use and 
mobile device ownership among older adults since 2013. Although hundreds of mobile 
apps are available, systematic reviews have revealed that few were comprehensive or of 
high quality and most do not take sex-gender or older age into considerations in their 
design. Ninety two percent of apps lacked engagement of health professionals in their 
development and only a few can deliver social support, goal setting, education or 
supporting communication between users and clinicians. 

We will describe our experience with two projects that aim to improve functional 
recovery following a fracture in older adults and discuss challenges that arise when 
developing mHealth tools in this frail population. 
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EMPOWERED PATIENTS AND INFORMED RESEARCH:  

THE OPAL PATIENT PORTAL 

John Kildea, PhD MCCPM 
Co-lead of the Opal Unit, McGill University Health Centre 

Assistant Professor, Medical Physics Unit, Gerald Bronfman Dept. of Oncology, McGill University, 
Investigator, Centre for Innovative Medicine, RI-MUHC 

Opal (opalmedapps.com) is a patient portal app that was developed by the Opal Health 
Informatics Group (O-HIG) at the RI-MUHC. It allows MUHC patients to see some of their 
medical data at the MUHC, including appointment schedules, blood test results, 
radiation oncology clinical notes, and personalized symptom questionnaires and patient 
education material. It has been in operation for over one year now as a pilot study and 
is used by over 800 patients at the Cedars Cancer Centre.  

In addition to being a patient portal, Opal interfaces with the online room management 
system (ORMS), also developed by the O-HIG. This interface allows patients the option 
to check-in for their appointments on arrival at the hospital (GPS location used) without 
having to go to the waiting room and to be called by means of a notification in Opal 
when their clinician is ready to see them. Patients have the freedom to go to the 
cafeteria or to the bathroom without worrying about missing their calls. 

In a summer 2019 survey, conducted within Opal itself, 94% (n=79) of users reported 
that Opal had improved their healthcare experience and 100% said they would 
recommend the app to other patients. When asked about how receiving blood test 
results in Opal before seeing their physician affected their anxiety, approximately 60% 
of users reported that it had reduced their anxiety, while the remaining 40% said that it 
did not change their anxiety one way or another. No patients reported that real-time 
access to their blood test results had increased their anxiety. 

Opal is being expanded to allow for caregiver access, multi-institutional operation, and 
blockchain-based data donation. This presentation will provide an overview of Opal and 
ongoing research by the O-HIG. 
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THE CANADIAN BIOMEDICAL INNOVATION IMPERATIVE: A CASE 
STUDY ON MY01  

Cooper Jefferson 

Director of Clinical Affairs & Business Development, MY01 Inc. 
Associate, NXTSENS Microsystems Inc 

The Canadian medical technology ecosystem does and will continue to play a vital role 
contributing to the economy and sustainability of our national health system. Yet, why 
does Canada not have a global leader in the medical device market? The economic 
externalities of harbouring high technology companies are clear. So, what’s holding us 
back from commercializing more transformative technologies at home?  

Currently, significant domestic barriers inhibit the efficient commercialization of medical 
technology. First, the structure of the 'single payer' system is organized suboptimally to 
encourage procurement of new technology. Second onerous regulatory obligations 
increase the capital intensity of developing products. And third, there’s a lack of 
willingness in the business community to resist offshoring merger and acquisition 
activity.       

Canada does harbour conditions to capitalize in the global medical device industry. In 
fact, differentiators of our ecosystem include a diverse high skilled labourforce, quality 
academic research, and government subsidization. But to truly unleash our innovation 
economy to capture a leadership role in the global medical devices industry, Canadian 
entrepreneurs need an environment to facilitate a more aggressive company building 
approach, and healthcare entities need a more progressive incentive for innovation 
procurements.   

The journey of MY01, the creator of a state-of-the-art diagnostic aid geared toward the 
detection of Acute Compartment Syndrome (ACS), outlines a pathway for early 
biomedical innovation success. Though execution risk remains, MY01 leveraged a world 
class team of diverse professionals, accumulated adequate risk capital, and meticulously 
executed on fostering a culture of excellence and innovation.  



14 
 

NOTES 

 

 

 

  



15 
 

BIOSTATISTICS CONSULTING UNIT- A NEW CORE-RIMUHC 
PLATFORM 

Raman V. Agnihotram, PhD 
Associate Director, BCU-CORE-RIMUHC 

Last year, a new biostatistical platform was established at RI-MUHC to provide 
comprehensive, cost-effective biostatistical services, and to assist with the grant 
application process.  In this presentation, we provide details of this unit, details of our 
services, how to approach the unit, rate card of various services.  We also review the 
nature of our ongoing projects and the academic accomplishments of this unit.  
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DEVELOPMENT OF A PROGNOSTIC MODEL TO ESTIMATE 
WOUND CLOSURE AND RISK INDEX FOR DIABETIC FOOT ULCERS  

Jose Ramirez-Garcia Luna1,4, Sheila Wang2,4, Rishabh Gupta4, Marcon 

Laforet4, Amy Cassata4, Justin Allport4, Gregory K. Berry1,3  
1Experimental Surgery Program, 2Division of Dermatology and 3Division of Orthopaedic Surgery, 

Faculty of Medicine, McGill University. 4Swift Medical Inc 

Introduction: Diabetes affects over 400 million people worldwide, is a complex disease 
and a major burden on public health services. For these patients, diabetic foot ulcers 
(DFUs) pose a significant and serious risk as they result in disability, affect the quality of 
life and frequently result in limb amputation. Accurate assessment and documentation 
of wounds are important to make better patient care decisions. Proper assessments 
form the basis for prognostic models, which assist in setting and tracking healing goals, 
determining appropriate treatments, informing patients about the likely course of 
wound progression and creating risk groups for informing treatments or for stratifying 
patients by wound severity in clinical trials. Swift Medical is a pioneer in point-of-care 
imaging for wounds. Their mobile apps allow the reliable and accurate measurement of 
wound characteristics, making it an ideal tool to track healing and identify healing 
patterns. Using a large database of wound data that Swift Medical uniquely possess, we 
developed a Cox Proportional Hazard (PH) model to asses risk for diabetic wounds and 
predict healing outcomes.  

Methods: Our Cox PH model determines a prognostic index by building a multivariate 
model that determines the relative influence of the specified factors on survival time-to-
event. In our case, the time-to-event is equivalent to time to wound closure or 100% 
epithelialization of the wound bed. To build and validate the model, we leveraged a 
dataset of 3,186 diabetic wounds collected from 1,983 patients (1110 - Male, 813- 
Female and 15- unspecified gender) with an average age of 73.76 (SD 11.51) years. We 
used a forward-backward selection procedure to identify significant prognostic factors 
that determined wound closure for diabetic wounds. The resulting Cox-PH model uses 
prognostic factors to calculate a score that we call the Swift Index - Diabetic (SI-D). We 
then used a Concordance Index (CI) to measure the SI-D’s ability to accurately predict a 
diabetic wound risk, a surrogate for time-to-closure.  

Results: The resulting multivariate model indicated significant effects of wound tissue 
types, exudate amount, exudate types, wound area, initial wound area and gender in 
determining time-to-wound closure. Also, from this model, we observed that females 
had a better prognosis for diabetic wounds than males (p <0.05). Moreover, the 
concordance index of the model to predict a diabetic wound was found to be 0.72.  

Conclusions: The resulting model can be used to promote better patient monitoring and 
risk stratification, which in turn, could improve their clinical care by identifying people at 
high risk of developing wound complications, enable widespread access to telemedicine 
in remote communities, and reduce the overall cost of DFU treatment to the healthcare 
system. 



18 
 

NOTES 

 

 
 

  



19 
 

TELEREHABILITATION: A TECHNOLOGY BENEFITTING YOUTH 
WITH ARTHROGRYPOSIS 

Marianne Gagnon1,2, Rita Yap2, Gabriela Marino Merlo2, Jessica Collins2, 
Caroline Elfassy2,3, Reggie Hamdy1,2, Louis-Nicolas Veilleux1,2, Noémie 

Dahan-Oliel2,3  
1Department of Surgery, McGill University, 2Shriners Hospital for Children-Canada, 3School of 

Physical and Occupational Therapy 

Introduction: Arthrogryposis multiplex congenita (AMC) is characterized by joint 
contractures associated with limited joint range of motion (ROM) and muscle weakness 
leading to functional limitations in daily activities. Exercises have the potential to limit 
the recurrence of contractures by maintaining ROM and muscle strength. However, lack 
of regular follow-up and distance between youth and specialized health care centres 
make regular exercise programs difficult to implement. To overcome this challenge, 
telerehabilitation, an innovative way to deliver rehabilitation services remotely using 
telecommunication technologies, can be used. This pilot study aims to: 1) Evaluate the 
feasibility of using telerehabilitation to provide a home exercise program (HEP) for 
youth with AMC; 2) Assess the effectiveness of the HEP. We hypothesize that 1) 
telerehabilitation will be a feasible approach to deliver a HEP; 2) Participants will 
achieve individualized goals.  

Methods: Youth between the ages of 8–21 years old presenting with a clinical diagnosis 
of AMC at Shriners Hospital for Children-Canada, able to communicate in English or 
French, and living in Canada were included in the study. Those who had cognitive 
deficits or underwent a surgery within the last six months were excluded. Out of a list of 
114, 43 youth were eligible, from whom we were able to approach 27 using consecutive 
sampling. Eleven consented to participate. To date, 6 youth (4 males, mean=16.2 years) 
from four Canadian provinces completed the HEP. At baseline, participants completed 
the Physical Activity Questionnaire for Adolescents (PAQ-A) and the Pediatrics 
Outcomes Data Collection Instrument (PODCI) to evaluate pain, function and physical 
activity. Rehabilitation therapists measured ROM using a virtual goniometer and used 
the Goal Attainment Scale (GAS) to identify personalized goals. This information was 
used to develop a 12-week individualized HEP, with follow-ups every 3 weeks to monitor 
and adjust the HEP as needed. At the end of the 12-weeks, participants completed the 
same questionnaires, as well as a satisfaction questionnaire. Descriptive statistics and 
the Wilcoxon signed rank test were used to evaluate feasibility and effectiveness.  

Results: Preliminary results relative to feasibility indicate that all participants would like 
to use telerehabilitation again and five (83%) reported to save money with this 
approach. A compliance rate of 80% (1.97x/week ± 0.46) to the HEP was observed. 
Regarding efficiency of the intervention, median GAS scores for the HEP was 65.49 and 
for individual goals was 53.1 where a GAS results of 50 and above indicates 
improvements. It aims that participants achieve their goals (e.g. muscle endurance, 
strength, transfer and use of the upper limbs in activity). Two participants (33%) 
reported increasing their weekly physical activity. The median score of the PODCI 
changed from 89 points pre-intervention (20–95 points) to 90 points post-intervention 
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(20–95 points) with changes going from -3.54 to 17.83 points, which is not significant 
(p=0.223). One participant increased by 18 points which is the only clinically significant 
change. 

Conclusions: Preliminary results demonstrate that telerehabilitation is a feasible 
approach to provide HEPs to participants of different functional levels across Canada. 
HEP is effective for different individualized goals. This modality can be expanded to 
youth with other chronic conditions. 

NOTES 
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HARNESSING PSYCHOLOGICAL PROCESSES AND NON-TECHNICAL 
SKILLS TO ENHANCE SURGICAL TRAINING AND OUTCOMES 

Jason Harley, PhD 
Assistant Professor, Department of Surgery, McGill University 

Junior Scientist, Centre for Outcomes Research and Evaluation, RI-MUHC 
Director of the Simulation, Affect, Innovation, Learning, and Surgery Lab 

Associate Member, Institute for Health Sciences Education, McGill University 
Associate Member, Department of Educational & Counselling Psychology, McGill University 

This talk will outline key psychological processes and non-technical skills associated with 
effective surgical education and outcomes. Dr. Harley will describe how emotion 
regulation, metacognition, and motivation are not only associated with effective 
outcomes, but can be leveraged to combat burnout and harassment, and support 
CanMEDS competencies, including communication and collaboration. They will also 
outline their current SSHRC-funded research on emotion regulation and health literacy 
training. Dr. Harley will conclude their talk with a summary of work in progress to bring 
theoretically and empirically-supported educational interventions to enhance the 
assessment and training of technical and non-technical skills in simulated and virtual 
reality surgical education environments. 
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VIRTUAL REALITY AND ARTIFICIAL INTELLIGENCE PROPELLING 
THE OPERATING ROOM OF THE FUTURE 

Rolando Del Maestro, MD PhD FRCS(C) FACS DABNS 
William Feindel Professor Emeritus in Neuro-Oncology, McGill University 

Director, Neurosurgical Simulation and Artificial Intelligence Learning Centre and Honorary Osler 
Librarian, Osler Library of the History of Medicine, Montreal Neurological Institute and Hospital, 

McGill University 

Our vision in the Neurosurgical Simulation and Artificial Intelligence Learning Centre is 
the Globalization of Safe Surgery through the utilization of Simulation and Artificial 
Intelligence. Brining this vision to reality involves answering two critical questions: What 
are the composites of surgical expertise? and what are the best techniques for teaching 
these composites? To quantitate surgical expertise composites we helped develop 
virtual reality simulators with interactive haptic feedback now known as NeuroVR for 
intracranial neurosurgical and ENT surgical cases along with OSSimTech for spinal 
procedures. These simulator platforms allowed us to develop and assess multiple 
composites, also referred to as metrics which may be considered “standards of 
reference by which performance, efficiency and progress can be assessed.” After 
receiving neurosurgical input on essential composites of bimanual psychomotor 
performance, metrics were identified, validated and grouped under safety, quality, 
efficiency and bimanual cognitive interaction. Artificial intelligence technology, including 
machine learning algorisms and artificial neural networks, offers the potential to 
manipulate large datasets from simulators to gain insight into the importance of specific 
performance metrics during simulated cranial and spinal operative tasks. To help answer 
which metrics were critical to neurosurgical expertise, multiple machine learning 
algorisms were initially utilized to classify participants. In a neurosurgical tumor 
resection virtual reality study, a machine learning algorithm successfully classified 
participants into 4 levels of expertise with 90% accuracy. In a virtual reality spinal 
simulation procedure artificial intelligence defined novel metrics of surgical 
performance and outlined expertise training levels with up to 97.6% accuracy. The use 
of artificial neural networks allowed us to quantitate the relative importance of specific 
metrics of performance in an ACDF procedure.  Combining a machine learning classifier 
with a unique educational system we then built the Virtual Operative Assistant which 
provides users with automated feedback on their metric performance with regards to 
expert proficiency performance benchmarks. The Virtual Operative Assistant 
educational system establishes a basis for the potential role of integrating artificial 
intelligence and virtual reality simulation into surgical educational teaching. The 
potential of linking expertise classification, objective feedback based on proficiency 
benchmarks, instructor input and intelligent machines creates a novel educational tool 
by integrating these components into a formative educational paradigm. The 
significance of these results lies in the potential of virtual reality and artificial 
intelligence to complement current educational paradigms and better prepare residents 
for surgical procedures in the operating rooms of the future. 
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EMBARKING ON A SISOM VIRTUAL JOURNEY: HOW 
METHODOLOGIES MAY LEND INSIGHT INTO CREATING OTHER 

M-HEALTH APPLICATIONS 

Argerie Tsimicalis, RN PhD 
Assistant Professor, Ingram School of Nursing 

Associate Member, Gerald Bronfman Department of Oncology 
Faculty of Medicine, McGill University 

Nurse Scientist, Shriners Hospitals for Children®- Canada 
Chercheur-Boursier Junior 1, Fonds de recherche Québec-Santé (FRQS) 

 

Sisom is an award-wining, interactive software, designed to help chronically ill children 
communicate with their health care professionals. Using sounds, images and 
animations, children set out on a virtual journey together with their self-selected avatar, 
travelling from one island to the next (Figure). Each island represents a possible problem 
area for the child, such as things the child is afraid of, places that hurt, physical 
problems or feelings that are difficult to express, but also areas the child is coping well 
with. Since the Norwegian development, led by Cornelia Ruland, RN, PhD, Centre for 
Shared Decision Making and Collaborative Care Research, global research efforts have 
contributed to linguistically validating, testing the usability, optimizing the design, and 
evaluating the use of Sisom in practice. Collective efforts have showcased how Sisom 
generates useful and meaningful data from the children’s perspective and engages them 
in the delivery of their health care services. While originally conceived in child health, 
the methodologies may lend insight into the creation of other m-health applications to 
support and optimize the delivery of health care services including the provision of 
education. 

 

 

  

Figure. Sisom: Avatar to Embark on her island journey 
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PRECLINICAL USABILITY STUDY OF AUGMENTED REALITY AIDED 
SLIDING HIP SCREW GUIDEWIRE INSERTION 

C. Laverdiere1, J. Corban2, S. Ge, EJ. Harvey3, PA. Martineau4, G. Noël5, R. 
Reindl6 

1Faculty of Medicine McGill University, 2,3,4,6 Division of Orthopaedic Surgery McGill University, 
5Department of Anatomy and Cell Biology McGill University  

Introduction: The Sliding Hip Screw (SHS) is a device that is frequently used in the 
management of hip fractures. Successful placement of the SHS is dependent on having 
the lag screw positioned in the femoral head with an optimal Tip to Apex Distance 
(TAD). To accomplish this, a guidewire is inserted using multiple 2D fluoroscopic images 
at orthogonal angles to recreate 3D perspective. It requires constantly shifting focus 
away from the operative field in order to ensure optimal guidewire trajectory. 
Moreover, this exposes both the patient and the healthcare professional to radiation. 
Thus, we are proposing to leverage the capabilities of Augmented Reality (AR) in order 
to overlay virtual images of the desired trajectory directly on the surgical field to guide 
the surgeon during SHS guidewire insertion.  

Method: Pre-operative CT scans were performed on 15 fully encased anatomical femur 
models. Using a commercially available AR headset and software, pre-operative 
planning was performed using the CT scans to identify the optimal trajectory for SHS 
guidewire insertion in the femoral neck. With the AR headset, Digital Imaging and 
Communications in Medicine (DICOM) images of the scanned femurs containing the 
virtual guidewire trajectory were overlaid on the physical models such that the user 
could see a composite view of the computer generated images and the physical 
environment. Two junior residents performed the SHS guidewire insertion with the AR 
headset on these 15 models as well as a control using traditional fluoroscopy. The TAD 
was calculated post procedure using fluoroscopy on all insertions as the primary 
outcome. Time for insertion, deviation of the guidewire from the pre-planned entry 
point and exit point, any perforation of the guidewire out of the femur models through 
the femoral head or the femoral neck at any point, and number of fluoroscopy shots 
required were also examined.  

Results: Out of 30 guidewires inserted using the AR headset, 80% were within the 
femoral neck and 53.3 % were fully enclosed within the femoral head. 57 % of the 
perforations were due to insertions that were too deep following the planned direction. 
When the attempts were successful, 81.25% had a TAD less than or equal to 25 mm 
compared to 86.7% using control. It takes significantly less time to perform the 
procedure using fluoroscopy compared to AR (P<0.05). However, the control required 
an average of 18.7 fluoroscopy shots compared to none for AR.  

Conclusions: Augmented reality provides an opportunity to aid in guidewire insertion in 
a pre-planned trajectory with less radiation exposure in a sterile environment. Despite 
this technology being promising, performing SHS guidewire insertion without any 
fluoroscopic guidance remains a challenge. Further advances in this technology, 
particularly, improvements in surface mapping as well as automated drill tracking could 
drastically improve the potential applicability of this technology in orthopaedic practice. 
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THE PRELIMINARY RESULTS OF THE FEASIBILITY AND CLINICAL 
UTILITY OF THE USE OF VIRTUAL REALITY DURING MEDICAL 

PROCEDURES IN A PEDIATRIC ORTHOPEDIC HOSPITAL 

Sofia Addab 
Experimental Surgery, Surgical Innovation Concentration, Faculty of Medicine, McGill University 

Introduction: Virtual reality (VR) distraction has emerged as a non-pharmacological tool 
to manage procedural pain and anxiety in children. Although proven to be effective 
during burn wound care, VR distraction has never been tested in a pediatric orthopaedic 
setting1,2. Herein lied our interest in investigating the (1) feasibility, (2) clinical utility, 
and (3) efficacy of VR during painful or anxiety-inducing procedures in children receiving 
care at the Shriners Hospitals for Children®-Canada (SHC-C).   

Methods: A mixed-methods, concurrent triangulation design is currently underway with 
children undergoing medical procedures at the SHC-C, a university-affiliated hospital3. 
Participants play a VR game (Dream Land) throughout the duration of their procedure. 
Feasibility and clinical utility are assessed using perception questionnaires, field notes, 
semis-structured interviews, and focus groups. Pain and anxiety scores are measured 
pre/post VR intervention using self-report scales: FACES Pain Scale4, FACES Anxiety 
Scale5, and Graphic Rating Scale6. Data analysis will follow the triangulation protocol, 
wherein quantitative and qualitative data are compared in a convergence coding matrix 
to cross-validate and corroborate study findings3.  

Results: Participants recruited to date include 40 children aged between 5-21 years old 
(mean = 12.1, SD = 4.3) receiving a medical procedure: intravenous insertion (n = 26), 
pin/wire removal (n = 7), Botox injections (n = 2), blood draw (n = 3), dressing change (n 
= 1), and urodynamic test (n = 1). Data analysis remains ongoing. To date, results 
showcase the feasibility and acceptability of VR. This tool is compatible with clinicians’ 
workflow and positively received by patients, parents, and clinicians. VR may not be 
effective in reducing procedural pain; however, it may be a more effective tool in 
distracting patients and reducing their anxiety.  

Conclusions: This study is ongoing. The results will inform whether VR is feasible, 
clinically useful, and effective. From this will emerge the creation of hospital policies on 
the use of VR as a distraction tool, informing a full-scale implementation across the 
Shriners 22-hospital network. 
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IN VIVO FUNCTIONAL GENOMICS APPROACHES TO PREDICT 
TARGETABLE GENETIC EVENTS IN METASTATIC PEDIATRIC 

MALIGNANCIES 

Livia Garzia, PhD 
Junior Scientist, Centre for Translational Biology, RI-MUHC 

Assistant Professor, Department of Surgery, Faculty of Medicine, McGill University 

Cancers are the first cause of non-accidental death in children, approximately thirty 
percent of the patients will succumb to their disease due to metastatic progression. 
Genome centered molecular profiling of thousands of pediatric cancers has highlighted 
common features conserved across different entities and revealed how most of these 
cances are genomically quiet, lacking clear and accessible actionable targets for 
precision medicine approaches. Pediatric cancers are driven by large copy number 
changes and epigenetic rewiring that perturb expression of thousands of genes, only 
few of them effectively driving progression and relapse in patients. To distinguish 
among passenger and driver genes it is necessary to develop models that recapitulate 
the natural history of these cancers and how they evolve in space (metastasis) and time 
(relapse). In vivo F=forward genetics screenings can provide a robust framework to 
identify and prioritize candidate actionable genes and pathways to prevent or treat 
metastatic relapse of pediatric cancers.   
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HIGH LEVEL WORKSHOP ON CIHR GRANT STRATEGIES 

Fackson Mwale, PhD 

Professor, Department of Surgery, Division of Orthopaedic Surgery, McGill University 
Senior Investigator, Lady Davis Institute, Jewish General Hospital 

Director of the Orthopaedic Research Laboratory at Lady Davis Research Institute, Jewish General 
Hospital 

President Canadian Connective Tissue Society 

The aim of this grant writing initiative is to provide an experienced mentoring 
framework in how to construct a well-founded research proposal and improve the 
chances for securing funding for basic, translational or clinical research. The 
presentation will be based on my experience with the Young Investigator Initiative a 
grant mentoring and career development program that has engaged over 400 
participants of which more than half have obtained grant funding totaling over $421 
million for 1,492 new musculoskeletal research studies. 
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THERMOSENSITIVE HYDROGELS AS INJECTABLE SCAFFOLDS FOR 

CELL THERAPY AND REGENERATIVE MEDICINE 

Lerouge, S., PhD 

Professor, Mechanical engineering department, ETS 
Director of the Laboratory for endovascular implants and biomaterials, CRCHUM 

Injectable biomaterials have shown great potential to enhance cell therapy outcomes 
and as scaffold for tissue regeneration.  Among the numerous prerequisite for such 
materials are injectability, biodegradability, physiological pH and osmolality, cell-matrix 
interactions, absence of toxic crosslinkers and bioadhesive properties. In addition, 
simple technology and chemistry is preferable for technological transfer.  

To fulfil these design criteria, my lab has been developing novel chitosan 
thermosensitive hydrogels with drastically enhanced mechanical resistance and gelation 
kinetic despite no chemical modification. These hydrogels can be used for cell 
encapsulation in macroscopic or microscopic format (microbeads).  We will report here 
the proof of concept of these hydrogels for various clinical applications, including cell 
therapy, 3D bioprinting and injectable scaffold for tissue repair.  Particular emphasis will 
be put on their application as T cell delivery device for local cancer immunotherapy, as 
replacement of systemic adoptive cell transfer (ACT).   
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ENHANCED BONE FORMATION IN ACELLULAR VS STEM CELL-

SEEDED DENSE COLLAGEN-S53P4 BIOACTIVE GLASS HYBRID 

SCAFFOLDS  

Hyeree Park  
Department of Mining and Materials Engineering, McGill University 

Introduction: Dense collagen (DC) gels fabricated through plastic compression (PC) 
provide an osteoid-like environment, which can support the osteoblastic differentiation 
of seeded cells and be functionalized by hybridization with bioactive particles (1). We 
have previously demonstrated enhanced bone formation in vivo, by dental pulp stem 
cell (DPSC) delivery (2) and also by hybridization with bioactive glass 45S5 (3). Yet, the 
efficacy of DPSC delivery in DC gels functionalized by bioactive glass has not been 
previously reported. In this study, DC was hybridized with commercially available 
osteostimulative bioactive glass S53P4 ((53) SiO2-(23) Na2O-(20) CaO-(4) P2O5, wt%, 
Bonalive®, Finland). The hybrid scaffolds were studied in vitro for differentiation and 
mineralization, and in vivo for bone formation with and without DPSC delivery.  

Methods: DC and S53P4 were hybridized using the PC method to form DC-S53P4 
scaffolds (1) and characterized through SEM and ATR-FTIR. Acellular DC-S53P4 scaffolds 
and their DC controls were exposed to simulated body fluid (SBF) in vitro for up to 7 
days and investigated using SEM, ATR-FTIR, XRD and compression testing. Scaffolds 
were seeded with hDPSCs (150,000 cells/mL) pre-densification and cultured for 28 days 
in control and osteogenic media. Metabolic activity was investigated through Alamar 
Blue® (Invitrogen). Alizarin red and Von Kossa stainings were used to investigate scaffold 
mineralization. Western blot analysis, with b-actin as control, investigated alkaline 
phosphatase (ALP) and collagen I. Acellular and mDPSC-seeded (2 million/mL) DC-S53P4 
scaffolds were implanted into critical-sized calvaria defects in C57bl6 mice. Two defects 
of 3.5 mm diameter were created in each parietal lobe of 14 mice and separated into 
two treatment groups. Both defects were filled with the same scaffold (n=14). Bone 
formation was assessed by in vivo micro-CT at weeks 3 and 8 and complemented by 
histological analyses to study collagen organization, vascularization within the scaffolds 
and further characterize mineralization.  

Results: We observed that DC-S53P4 scaffolds rapidly mineralize in SBF, where 
hydroxyapatite formation was confirmed by SEM, FTIR, XRD. Compression analysis 
indicated an 8-fold increase in gel stiffness. In vitro, hDPSC-seeded in DC-S53P4 scaffolds 
showed stable metabolic activity. ALP expression was increased in hybrid scaffolds in 
both culture media (p<0.05), suggesting enhanced osteogenesis by S53P4. Collagen I 
expression was significantly increased only for DC-S53P4 scaffolds in osteogenic media 
(p<0.05), indicating higher matrix formation. Alizarin red and Von Kossa showed 
mineralization in osteogenic media for both scaffolds, but also for hDPSC-seeded DC-
S53P4 scaffolds in control media. These results strongly indicate mineralization and 
differentiation potential of DC-S53P4 scaffolds. In vivo micro-CT showed increased bone 
formation for both treatment groups (p<0.01) and improved bone microarchitecture for 
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the acellular DC-S53P4 scaffolds (p<0.01). Histological analysis showed the presence of 
cells in acellular scaffolds, suggesting host cell-migratory properties for DC-S53P4.  

Conclusions: DC-S53P4 gel scaffolds demonstrated a rapidly mineralizing and 
osteostimulative environment, in vitro. In vivo, increased bone formation was observed 
in acellular DC-S53P4 scaffolds when compared to cell-seeded scaffolds. These findings 
suggest that acellular DC-S53P4 scaffolds exhibited robust bioactive characteristics and 
do not require cell-delivery to optimize their bone regenerative properties.  

References: 1. Brown RA et al,. Adv Funct Mater. 2005;15(11):1762–70. 2. Chamieh F et 
al. Sci Rep. 2016;6:38814. 3. Miri AK et al. Biomaterials. 2016;85:128–41. 
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GENETIC INACTIVATION OF SCLEROSTIN IN A MOUSE MODEL OF 

OSTEOGENESIS IMPERFECTA  

Iris Boraschi-Diaz, Josephine T. Tauer, Frank Rauch  
Department of Pediatrics, Faculty of Medicine, McGill University 

Shriners Hospital for Children-Canada, Montreal, Quebec, Canada 

Introduction: Osteogenesis imperfecta (OI) is a bone fragility disorder that is usually 
caused by mutations in type I collagen encoding genes (Col1a1 or Col1a2). Bone fragility 
in OI is in part due to low bone mass. Sclerostin inhibition using an inactivating antibody 
has been proposed as a new pharmacological approach to strengthen bones in OI, but 
results have been inconsistent between OI mouse models. Here we assessed whether 
genetic inactivation of sclerostin (Sost) improves the bone phenotype in Jrt mice, a 
model of severe dominant OI caused by a splice site mutation in Col1a1 that has been 
refractory to sclerostin antibody treatment.  

Methods: Sclerostin-deficient Jrt mice (Jrt/Sost-/-) were generated by breeding Jrt mice 
with Sost-/- mice. Mixed-background Jrt/Sost-/- mice were compared to Jrt mice with 
one intact copy of Sost (Jrt/Sost+/-) at 8 weeks of age.  

Results: Body weight, femur length, tibia length and trabecular femoral BV/TV, were 
similar between Jrt/Sost+/- to Jrt/Sost-/- mice. However, midshaft femur periosteal and 
endocortical circumference were significantly increased in OI/Sost-/- (p<0.0001). In the 
mechanical proprieties we observe an improvement of maximum load, yield at load and 
stiffness at 8 and 14 weeks of age (p<0.001) , load at break was only significantly 
different at 14 weeks of age and the polar moment of inertia was improved in all 
OI/Sost-/- animals (p<0.0001), indicating an improvement in the bone properties in 
these animals. Additionally, OI/Sost+/-, OI/Sost-/- and WT/Sost-/- serum levels of P1NP 
and TRAP5b were not significantly different.  

Conclusions: Genetic inactivation of sclerostin in mice suffering from moderate-severe 
OI does improve the bone mechanical characteristics of the Jrt mouse model. 
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NOVEL PRESSURE SENSOR RELIABLY MONITORS ACS IN VITRO 
AND IN VIVO MODELS 

Drew Schupbach 
Experimental Surgery, Surgical Innovation Concentration, Faculty of Medicine, McGill University 

Introduction: Acute Compartment Syndrome (ACS) in a variety of locations can have 
devastating complications, yet its heterogenous clinical course and limitations of sensor 
technology have made it difficult to study. Various methods for modeling it have been 
reported including direct compression, ischemia-reperfusion, and toxin injection; but 
the most common method is infusion with saline or colloid. Among infusion models 
there is still variability in methods and results, specifically regarding how pressure is 
measured. With new clinical sensor technology becoming available, there is a need to 
update the current models that exist. This study applies a validated novel continuous 
pressure microsensor and a saline infusion pump to update ACS models of the foot, 
lower leg, and. This provides a better insight into the behavior of compartment 
syndrome and the most strategic approach to clinical management. 

Methods: Test were performed on 10 thawed fresh frozen (TFF) human cadaver lower 
legs, 8 TFF human cadaver feet, and 4 adult male anesthetized rats. Pressure controlled 
saline infusion pump with inline pressure sensor terminated as catheters placed into the 
compartment(s) for each model. Novel pressure microsensor devices (MY01) were 
placed under ultrasound guidance in each compartment of the lower leg and foot with 
for continuous pressure monitoring. For the rat abdominal model sensors were placed 
intraperitoneally and retroperitoneally. Sequential infusion and pressurization to >30 
mmHg was performed followed by sequential fasciotomies (excluding rat abdominal 
model). A standard single lateral incision was performed for lower leg fasciotomies and 
a novel dorsal percutaneous approach for foot fasciotomies.  

Results: Continuous pressure monitoring was achieved in all models using a MY01 
microsensor. ACS level pressure (>30 mmHg) was achieved in all compartments and 
successfully decompressed (<10 mmHg) in forefoot and lower leg models. Additionally, 
the pressure measured inline to the infusion pump was consistently lower than the 
stabilized compartment pressure measured with the validated microsensors. The 
behavior of the deep posterior compartment in the lower leg model suggests it may not 
be functionally discrete. Pre-fasciotomy pressures were consistently <10 when the other 
three compartments were already released. A dorsal percutaneous approach 
successfully decompressed the forefoot compartments in the forefoot model. The 
medial and adductor compartment behaved as one compartment during infusion. No 
injuries to extensor tendons or dorsal nerves were identified during post-fasciotomy 
exploration. Retro-peritoneal pressure mirrored Intra-peritoneal within 5 mmHg in the 
rat abdominal model. 

Conclusions: Continuous tracking of pressure changes in lower leg/foot compartments 
using a novel pressure sensor enhances our ability model compartment syndrome. This 
allows us to further explore the relationships between compartments to improve 
diagnostic and treatment strategies. The behavior of the deep posterior compartment 
suggests that it may not be functionally discrete in compartment syndrome. This finding 
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warrants further study into the necessity of a four compartment release during 
fasciotomy. The success of a percutaneous approach for forefoot decompression is 
promising for minimally invasive approaches to ACS. The accuracy of retroperitoneal 
pressure monitoring in the abdominal model should further interest in less invasive 
diagnosis of abdominal compartment syndrome. 
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INJURY REPAIR RECOVERY 

RESEARCH DAY – February 27th 2020 
 

PARTICIPANT EVALUATION 

Please complete the questionnaire below and return it 
to the Organizing Committee. 
 
Please provide honest and constructive comments.  Rate 
the following statements by circling the appropriate 
response.  Should you wish to make additional 
comments, you may use the back of this form.  Thank 
you for your assistance. 
 

1. Forum objectives were clearly communicated 
 

1_________2_________3_________4_________5 

Strongly Disagree        Neutral        Strongly Agree 

 

2. Forum was relevant to my needs and interests 
 

1_________2_________3_________4_________5 

Strongly Disagree        Neutral        Strongly Agree 

3. Forum was well organized and effectively 
managed 
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1_________2_________3_________4_________5 

Strongly Disagree        Neutral        Strongly Agree 

 
4. Time allotted for the forum seemed to be… 

 

1_________2_________3_________4_________5 

Strongly Disagree        Neutral        Strongly Agree 

 

5. Forum was relevant to your work goals, how 
practical was the forum? 

 
1_________2_________3_________4_________5 

Strongly Disagree        Neutral        Strongly Agree 

 

6.  What were the strengths of the forum? 
 

__________________________________________ 

7. What would make this forum more effective? 
 

__________________________________________ 
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8. How would you rate this forum overall? 
 

1_________2_________3_________4_________5 

Poor                Average              Excellent 

 

9. Did the presenter make a disclosure statement? 
 

    Yes   No   Not sure 

 

10.  Did you perceive any degree of bias in any part of 
the presentation? 

   

 Yes   No 

 

11. Did the activity respect the Quebec Code of Ethics 
– Conseil Québécois de 
développementprofessionnel continu des 
médecins (CQDPCM) 
(http://www.cemcq.qc.ca/en/index_guide.cfm)? 

 Yes   No 

 

http://www.cemcq.qc.ca/en/index_guide.cfm

