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Presenter Notes
Presentation Notes
1:Good afternoon, My name is Dr Jodie Avery and on behalf of the Robinson Research Institute, University of Adelaide and our Project Partners;  thank you for the opportunity to present today.  I have no disclosures.IMAGENDO aims to revolutionise women’s health care in the context of endometriosis.



The Problem: Diagnostic Delay
• Endometriosis: affects 11% of reproductive aged women

(190 million) globally:
• incurable chronic inflammatory disease 
• severe pain, heavy menstrual bleeding, bleeding between periods, 

abdominal bloating, fatigue, anxiety, infertility
• consequential annual work loss productivity worth $30,900 per patient

• Lack of specialised imaging capability amongst sonographers
and radiographers (eTVUS and eMRI):

• confirmatory diagnosis for endometriosis has been through
laparoscopic surgery for visual identification

• Normalisation of symptoms which are non-specific:
• lack of awareness of specialist endometriosis imaging by General Practitioners, 
• 6.4-year delay from first symptoms to diagnosis by gynaecologist
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Presentation Notes
2:1 in 9 women suffer from endometriosis, where tissue similar to the lining of the uterus, grows outside the uterus,�causing adhesion of organs, inflammation, and scar tissue. It is characterised by severe chronic pain; heavy menstrual bleeding; and infertility; leading to loss of work productivity of $30,900. The main clinical problem we identified talking to the Australian, and international markets, is the lack of specialised imaging capability amongst sonographers to perform scans like endometriosis transvaginal ultrasounds (known as eTVUS) and adequately trained radiographers for pelvic MRIs.  The IMAGENDO® team discovered that only a handful of imaging specialists worldwide are experienced in imaging endometriosis markers, and that most imaging practices  do not follow a clinical protocol to locate the key imaging markers of endometriosis in MRIs and ultrasound scans; do not have access to experienced endometriosis ultrasound sonographers; and do not allocate the required time to perform endometriosis scans, in the level of detail required for confirmatory diagnosis. Consequently, the gold standard for diagnosis of endometriosis has been through laparoscopic surgery, for visual identification, which means patients undergo surgery for diagnosis alone, and may then be rescheduled for further surgery for removal of endometriosis. It also means that patients with mild endometriosis, who could be treated with pharmaceutical options instead of surgery, also undergo surgery for the purpose of diagnosis.Furthermore, we found a general lack of awareness amongst GPs, and long surgical waiting lists, which lead to patients experiencing on average a 6.4-year delay from first symptoms to diagnosis. 



• Machine Learning Model - Learnable Cross-Modal 
Knowledge Distillation (LCKD)

• detects important markers of endometriosis
• uses either a magnetic resonance imaging (MRI) scan 

or a transvaginal ultrasound (TVUS) scan video clip
• Pouch Of Douglas: 95% accuracy, 98.8% specificity, 65.0% sensitivity for eTVUS;

                           85% accuracy for eMRI
• Bowel Nodules: 86% accuracy for eTVUS;

    70% accuracy for eMRI

• IMAGENDO® will be sold as a diagnostic support tool 
• to imaging clinics as a "plug in" picture archiving and 

communications system (PACS) analytical software
• highlights definitive signs of endometriosis

on MRIs and TVUS
• enables the imaging clinic to provide a 

non-surgical confirmatory diagnosis
service.

• This diagnostic approach aligns 
with the European Society of  Human Reproduction
and Embryology’s (ESHRE) Guidelines for Endometriosis
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3:Our solution is IMAGENDO® - This uses a machine learning model known as a Learnable Cross-Modal Knowledge Distillation, to locate and report on endometriosis markers using ultrasounds and/or magnetic resonance imaging (MRI) scans as input modalitiesThe important imaging markers we have been focusing on include the Pouch of Douglas obliteration and Bowel nodules, for which we have achieved the accuracy and sensitivity scores listed *******. IMAGENDO® will be sold as a diagnostic support tool to imaging clinics as a "plug in" PACS analytical software, to highlight endometriosis markers on MRIs and ultrasounds, �enabling the imaging clinic to provide a non-surgical confirmatory diagnostic service. Along with an awareness campaign amongst doctors, IMAGENDO® aims to fast-track diagnosis and care; and negate the need for laparoscopic surgery for the sole purpose of diagnosis.  Our solution is aligned with the ESHRE Guidelines for Endometriosis, which state that ****** "Laparoscopy is no longer the diagnostic gold standard" and that "clinicians are recommended to use imaging in the diagnostic work-up for endometriosis..."



IMAGENDO® Advantage

• First non-surgical diagnostic system for endometriosis.
• Highlights an endometriosis marker in 0.5 seconds 

• time effective aid for imaging clinics
• IMAGENDO® diagnostic platform trained on 2 modalities

• adapts to either modality input
• No additional safety considerations beyond current exposures

to existing commercially used MRI and ultrasound machines.
• Will grow service offering of imaging clinics by 30% in Australia
• IMAGENDO® Team – clinical end-user driven development
• Recognition:

• Australian Museum / Australian Nuclear Science 
and Technology Organisation Eureka Award for
Innovative Use of Technology 2023

• IEEE International Symposium on Biomedical Imaging, Columbia 2023, Best Oral Presentation
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4:IMAGENDO represents the world's first non-surgical diagnostic system, able to identify an imaging marker of endometriosis in half a second, �offering an accurate and time-effective diagnostic process for imaging clinics, �allowing them to factor it into their current allocated scan timeframes.Patients are usually only referred for one type of scan, either ultrasound or MRI. However, it is more challenging to detect POD obliteration from MRI than ultrasound. To mitigate this classification imbalance, a multimodal uncertainty estimation algorithm has been embedded into our system,�to improve POD obliteration detection from MRI by leveraging the detection results from unpaired ultrasounds.It is important to note that IMAGENDO® is a clinical end-user driven technology development project, �*******triggered by Professor Louise Hull and clinical collaborators Professor George Condous, Dr Steven Knox, Dr Mathew Leonardi and Ms. Catrina Panuccio. These clinical practice owners, are inherently involved in the development of IMAGENDO®, leading to its successful functionality. Last year IMAGENDO was awarded the ********Australian Museum Eureka Award for Innovative Use of Technology and *****Best presentation at ISBI 2023.



2020
Seed Funding, AGES, Endometriosis Australia

June 
2021

Patient recruitment website to collect and collate 
scans https://imagendo.org.au/
Initial MRFF Funding. 

Oct 
2022

Regulatory Strategy Plan completed by Kd&A

Sept 
2023

Provisional Patent - multimodal and distillation 
capability – filed 

Sept 
2024 

Patent Cooperation Treaty (PCT)

2025
Action plan for regulatory pathway, 
governs our current development plan

IMAGENDO® Commercial Considerations
• Business Model:

• Customer: diagnostic imaging clinics
• Revenue model:

• Annual subscription fee of $4,000 for 
TVUS and $6,000 for MRI machines

• User licence @$400 per user
• Australian addressable market: 

$27.7 million annually based on 2774 clinics
• US addressable market: 

$60 million annually based on 6000 clinics

• Public Reimbursement – status quo
• 55065  Medicare Fee: $106.45

Benefit: 75% = $79.85 85% = $90.50
• 63563 Medicare Fee: $426.50

Benefit: 75% = $319.90 85% = $362.55
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5:Our development timeline has included:Setting up a recruitment website. Receiving MRFF funding.Commissioning our regulatory strategic plan with consultants Kd&A. .IMAGENDO for confirmatory diagnosis, was categorised as a Class IIa software based medical device for TGA in Australia,�and the European Union (EU) for CE Marking Certification; and a Class II medical device for the US FDA, to be confirmed by the Pre-Submission (Pre-Sub) program. Our model is now the subject of a provisional patent which will be progressed to PCT in September this year. The patent focuses on the distillation AI model.Kd&A recommended the Breakthrough Device Program for IMAGENDO® with the FDA, as it does not currently have a predicate / similar competitor.We aim to sell IMAGENDO in Australia, Canada and US first, as an analytical imaging module at an annual subscription fee of $4,000 for ultrasounds and $6,000 for MRI machines. Further revenue would be derived from individual user licenses required per clinic at a price point of $400 per user.The Australian market represents an addressable revenue of over $27 million annually and in the US market $60million.There are existing Medicare reimbursements which will not be changed.

https://imagendo.org.au/


IMAGENDO® Development Plan & 
Investment Proposal
IMAGENDO® trained on a dataset of 9000 MRIs & 1200 TVUS video clips.
What's next?
• Grow datasets through new global recruitment nodes to cover 

various populations for regulatory robustness and increased
endometriosis markers.

• New national and international nodes lined up:
• Australia: Epworth Health (Vic), King Edward Memorial Hospital (WA)

Haven Ultrasound (QLD) 
• New Zealand: Advanced Gynaecology Auckland and Mercy Radiology Group
• United States: Cleveland Clinic (Ohio), Mayo Clinic (Minn.), UCLA, 

University of Southern Florida, Brigham and Women’s Hospital (Mass.)
• United Kingdom: University of Cambridge
• Indonesia: the University of Indonesia (Jakarta) 
• The Netherlands: Erasmus Medical Centre 
• Brazil: Chamie Clinic, Sao Paulo

• Investment required to 
• accommodate a global privacy-preserving Federated Learning AI system, and 

the cost of the recruitment nodes' upskilling and scanning amounts to A$2,995,795
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Presentation Notes
6. With our existing collaborations with imaging clinics, we trained our machine learning diagnostic system on 9000 MRIs & 1200 ultrasounds to achieve the accuracy and sensitivity scores presented earlier.We will grow our datasets from various populations, increasing the number of endometriosis markers IMAGENDO can report, to advance it to a more robust tool for regulatory purposes. We have recruitment nodes in Adelaide, Melbourne, Sydney and Canada, and we have lined up new partners in Australia and Internationally. We anticipate at least 4000 ultrasounds and 4000 MRI from our new recruitment nodes. To handle scan volume coming from international nodes, we will establish a global privacy-preserving Federated Learning AI system for data privacy, and a new multi-label learning method for simultaneous multiple marker detection. The cost of this next phase of IMAGENDO is expected at just under $3million which we have broken down into 3 milestones and go-no-go stages.Extra Info…….Upskilling sonogs and radiogs – 7 months $3840001 year px recruitment $1.2 M data acquisition etc1 year expanding refine algorithm – multiple signs at same time $1,475,000



Contact: IMAGENDO®
IMAGENDO® has received funding from the Australian Government, the Australasian Society of Ultrasound 
in Medicine (ASUM), Endometriosis Australia, The Australian Gynaecological Endoscopy Association (AGES) 
and the Lions Club.

@Jodie_Avery

Dr Jodie Avery 

https://www.facebook.com/Endostudy
https://www.instagram.com/imagendo_australia/
https://twitter.com/ImagendoAus
endostudy@adelaide.edu.au
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www.imagendo.org.au

Presenter Notes
Presentation Notes
Thank you for your time – Any questions?

https://www.facebook.com/Endostudy
https://www.instagram.com/imagendo_australia/
https://twitter.com/ImagendoAus
http://www.imagendo.org.au/
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Results: POD Obliteration Classification
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Method Training 
Modality

Testing
Modality

AUC
mean±stddev

3D ViT MRI MRI 0.650±0.102

3D ViT + MAE Pretraining MRI MRI 0.872±0.094

3D ViT + Knowledge Distillation MRI, TVUS MRI 0.667±0.107

3D ViT + MAE Pretraining 
+ Knowledge Distillation MRI, TVUS MRI 0.772±0.087

3D ViT + MAE Pretraining
+ Fine Tuning
+ Knowledge Distillation

MRI, TVUS MRI 0.906±0.099

Presenter Notes
Presentation Notes
Two stage knowledge distillation classification results are shown here. The small amount of training samples limited the generalisability of 3D Vision Transformer to classify POD obliteration from MRI volumes, with an AUC of 65.0%******, but the masked auto-encoder pre-training partially mitigates the issue, improving the AUC to 87.2%*******. Adding knowledge distillation, training a 3D Vision Transformer from scratch on such a small dataset is still challenging, with an AUC of 66.7%******. However if we add both together: The knowledge distillation performance of 3D Vision Transformer with MAE pre-training reaches AUC=77.2%*******, worse than without knowledge distillation, with AUC=87.2%*******.  But, by fine-tuning the model from MAE pre-training, the model improves accuracy from AUC=87.2% to AUC=90.6%.With all the steps using unmatched imaging from an alternative modality, we can improve the AUC from 65% to 90% on an MRI dataset.
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