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Present & Future Pulmonary Diagnostics

Objectives

– Understanding the current state of pulmonary diagnostics and the drawbacks for each separate modality

– Introduction to the incorporation of imaging modalities as a complementary pulmonary diagnostic tool

– Leveraging imaging modalities through the utilization of mathematical & AI-enhanced algorithms to gain 
further insights beyond current diagnostic capabilities
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DISCLAIMER:

This presentation has been prepared by 4DMedical Limited (ACN 161 684 831) (Company or 4DMedical). This presentation contains summary information about the Company, its subsidiaries and the entities, businesses and assets they own and operate (Group) and their activities current as of April 2024 unless otherwise 
stated and the information remains subject to change without notice. This presentation contains general background information and does not purport to be complete. No attempt has been made to independently verify the information contained in this presentation. 

Not an offer or financial product advice

The Company is not licensed to provide financial product advice. This presentation is not and should not be considered, and does not contain or purport to contain, an offer or an invitation to sell, or a solicitation of an offer to buy, directly or indirectly any securities, to any person in any jurisdiction to whom or in which 
such offer or solicitation is unlawful nor shall it (or any part of it), or the fact of its distribution, form the basis of, or be relied on in connection with or act as any inducement or recommendation to enter into, any contract whatsoever relating to any securities. 

This presentation is for information purposes only and is not a prospectus, product disclosure statement, pathfinder document for the purposes of section 734(9) of the Australian Corporations Act 2001 (Cth) (Corporations Act) or other offer document under Australian law or the law of any other jurisdiction. This 
presentation does not constitute an invitation to apply for or purchase Securities and does not include any application form for Securities. This presentation does not constitute an advertisement for an offer or proposed offer of Securities. Neither this presentation nor anything contained in it shall form the basis of any 
contract or commitment and it is not intended to induce or solicit any person to engage in, or refrain from engaging in, any transaction. Nothing in this presentation constitutes legal, financial, tax or other advice. Recipients of the presentation should conduct their own investigation, evaluation and analysis of the 
business and other data and information set out in the presentation. 

The distribution of this presentation in jurisdictions outside Australia may be restricted by law and you should observe any such restrictions. Any failure to comply with such restrictions may constitute a violation of applicable securities laws. In particular, this presentation may not be distributed or released in the United 
States. The Securities have not been, and will not be, registered under the U.S. Securities Act of 1933, as amended (U.S. Securities Act), or the securities laws of any state or other jurisdiction of the United States. Accordingly, the Securities may not be offered or sold, directly or indirectly, in the United States, unless they 
have been registered under the U.S. Securities Act (which the Company has no obligation to do or procure) or are offered or sold in a transaction exempt from, or not subject to, the registration requirements of the U.S. Securities Act and applicable securities laws of any state or other jurisdiction of the United States. 

International Offer Restrictions

This document does not constitute an offer of new ordinary shares (“New Shares”) of the Company in any jurisdiction in which it would be unlawful. In particular, this document may not be distributed to any person, and the New Shares may not be offered or sold, in any country outside Australia except to the extent 
permitted below. 

Bahamas 

The information in this document is intended solely for the designated recipient. It is not an offer to the public.  No distribution of this information to anyone other than the designated recipient is intended or authorised.  If You (or any person for whom You are acquiring the Securities) are in The Bahamas, this document 
has been given to you on the basis that You (and any such person): 
(a) are a licensee of the Securities Commission of The Bahamas, the Central Bank of The Bahamas or the Insurance Commission of The Bahamas; or (b) are an “accredited investor” (as defined in the Securities Industry Regulations, 2012 of The Bahamas), are deemed to be a non-resident for Bahamas exchange control 
purposes, will use funds from a non-Bahamas account to purchase the Securities, and acknowledge that there are restrictions on resales of the Securities in The Bahamas.

© 4DMedical Limited 2024

Private & Confidential 
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The Current State of Pulmonary Diagnostics

The above existing imaging modalities don’t offer objective insight into lung function

Spirometry & PFTs X-Ray Technology High-Resolution Chest CT Nuclear Medicine

 Lung Function 

X Lung Structure

X Lung Function 

 Lung Structure

X Lung Function 

 Lung Structure

 Lung Function 

X Lung Structure
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CT 4DCT Spirometry

Current Modalities
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What is XV Technology?
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XV

What is XV Technology?
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Mathematical Modelling



9

Image Processing
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Image Processing
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Image Processing
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• Particle Image Velocimetry (PIV) is a technique used for modelling fluid motion

Particle Image Velocimetry
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Particle Image Velocimetry
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Particle Image Velocimetry
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t = t0 t = t0+dt

Particle Image Velocimetry
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Particle Image Velocimetry



17

PIV with Lung Images
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• Image processing techniques are used to enhance the lung tissue, which can be 
tracked using the same technique as for particles in a fluid

PIV with Lung Images
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PIV with Lung Images
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PIV in XV LVAS
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XV

XV Technology
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XV

XV Technology
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XV Technology



24

Inputs 
Utilizes fluoroscopic 
X-ray at 5 angles 
during tidal 
breathing

1 Regional 
Image 
Matching
Lung 
segmentation, 
image voxel-wise 
registration

2 Quantification 
X-ray velocimetry-
based technique 
for motion field 
generation (XV 
Technology )

3 Output
Dynamic lung 
expansion maps are 
generated, and 
regional lung 
ventilation metrics 
reported 

4

XV Technology
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XV Technology in Motion
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XV LVAS CT LVAS
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XV LVAS CT LVAS
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XV LVAS CT LVAS
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Clinical Utility
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Clinical Utility
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CT LVAS
1,2,4

XV LVAS 1,2

1. FDA cleared
2. TGA approved
3. CE Approved     
4. CMDR Canada      
5. FDA clearance pending

Functional Lung Analysis
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CT LVAS
1,2,4

Lung Texture 
Analysis 2,3,4

Lung Density
Analysis
Functional
1,2,3,4

IQ-UIP 1

Lung Density
Analysis

Inspiration
1,2,3,4

Lung Nodule 
Analysis

1,2,3,4

CT:VQ 5 Coronary Artery 
Calcification 1,3

Pulmonary Hypertension
Assessment 1

XV LVAS 1,2

1. FDA cleared
2. TGA approved
3. CE Approved     
4. CMDR Canada      
5. FDA clearance pending

Functional & Structural Lung Analysis
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Lung Density
Analysis
Functional
1,2,3,4

Lung Density
Analysis

Inspiration
1,2,3,4

1. FDA cleared
2. TGA approved
3. CE Approved     
4. CMDR Canada      
5. FDA clearance pending

Structural Lung Analysis
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Hounsfield Thresholding



35

LAA (emphysema) < -950 HU
HAA (GGO & Reticulation)  -700 to -200 HU
VHA (consolidation) > -200 HU

Original CT Series LDAi Analysis Series

Fully-automated detection and quantification of EMPHYSEMA and High Attenuation (HAA)

Lung Density Analysis – Inspiration (LDAi)
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30.7%6.7%
Emphysema2CAC3

>82% with no prior 
diagnosis of COPD

Majority with no 
prior diagnosis

1. The National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409
2. Mulshine JL et al. Ann Am Thorac Soc. 2023 Apr;20(4):499-503.
3. Gareen et al. JAMA Intern Med. 2023;183(7):677-684.

30.7%
Emphysema²

> 82% with no prior 
diagnosis of COPD

6.7%
CAC³

Majority with no 
prior diagnosis

2.5%
Lung Cancer1

> 70% detected 
stage I or II

% of NLST participants with major smoking-related conditions

LDAi Gaining Additional Insights
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Custom Designed

A custom algorithm designed for Olympus 
Spiration valve system including a 
customized and branded report and overall 
branded SeleCT QA service

LDAi Adding Quantifiable Analysis to CT Scans & Reports
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Patient LungMap for Smoking 
Cessation Counseling

Simple yet powerful visual

Quantification for easy comparison on 
future screenings

Emphasizes the benefits of quitting smoking 

Provides help-line information

Customizable logo and help line number

LDAi Customized Reports for Patients

Hospital Logo Here
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Original CT Series

Normal
Early Disease
Advanced Disease

LDAf Analysis Series

Advanced COPD analysis of early-stage AIR TRAPPING and late-stage EMPHYSEMA 

Lung Density Analysis – Functional (LDAf)
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Subject A Subject B Subject C Subject D

GOLD 2 2 2 2

FEV1pp 61% 62% 61% 62%

Standard Clinical Assessment
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Subject A Subject B Subject C Subject D

GOLD 2 2 2 2

FEV1pp 61% 62% 61% 62%

Standard Clinical Assessment
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Subject A Subject B Subject C Subject D

GOLD 2 2 2 2

FEV1pp 61% 62% 61% 62%

LDAf Analysis
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Subject A Subject B Subject C Subject D

GOLD 2 2 2 2

FEV1pp 61% 62% 61% 62%

LDAf Analysis



45

Subject A Subject B Subject C Subject D

GOLD 2 2 2 2

FEV1pp 61% 62% 61% 62%

LDAf Adding Quantifiable Analysis to CT Scans & Reports

Normal 56% 42% 48% 43%

Functional 41% 49% 32% 26%
(air-trapping)

Persistent 3% 9% 13% 25%
(indic. of emphysema)
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normal GOLD 1 GOLD 3

HRCT

Regional 
Ventilation 

Analysis

Quantitative 
Structural 
Analysis

Combining Lung Function & Structure
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Clinical Tools Needed to 
Solve the Conundrum

Functional lung analysis providing 
visual qualitative and quantitative 

assessment of ventilation

Structural lung analysis providing visual 
qualitative and quantitative assessment 

of lung anatomy

The Conundrum in 
Lung Assessment

A mismatch between clinical 
tests and imaging often occurs, 
whereby anatomic findings can 
overlap, lag, or precede clinical 
symptoms.

Need structural and functional
to make a better, informed 
clinical decision.

Not solved by historical 
standard of care testing 
(Spirometry, X-ray, CT scans) 

Applications for Technologies in 
Clinical Practice

Breathlessness
A complex clinical presentation

Is it Lung related?
Is it Cardiac related?
Is it other causes or psychosomatic?

Restrictive diseases
DRRD / CB Deployment-related respiratory disease/ 
Constrictive bronchiolitis | ILD Interstitial Lung Disease | 
IPF Idiopathic pulmonary fibrosis | Dust Exposures —
Silicosis, asbestosis, pneumoconiosis

Obstructive diseases
COPD Chronic Obstructive Pulmonary Disease—
Emphysema, Chronic Bronchitis | Asthma | CF Cystic 
Fibrosis

Intervention and pharmaceutical 
Lung Reduction therapies | Disease progression / 
regression | Compliance

Solving the Clinical Conundrum
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• Acute Bronchitis

• Alpha-1 Antitrypsin 
Deficiency (AATD)

• ARDS

• Asthma

• Asthma/COPD Overlap

• Bronchopulmonary 
Dysplasia

• Bronchoscopic Lung 
Volume Reduction

• COPD

• COVID-19

• Cystic Fibrosis

• Emergency Room

• General anaesthesia

• HIV-related Lung 
Diseases

• Hospital 30 day 
readmission

• Implantable cardioverter-
defibrillator (ICD)

• Inability to comply with 
PFT requirements

• IPF

• Lung Transplant

• Medical Devices

• Neuromuscular Lung 
Disease

• Occupational Lung 
Disease

• Other lung cancer 

treatment options

• Pneumonia

• Pulmonary edema

• Pulmonary Hypertension

• Pulmonary Rehabilitation

• Radiation for Lung cancer

• Radiation Therapy

• Sarcoidosis

• Sepsis

• Surgical Planning 

• Thoracic Surgery

• Tuberculosis (TB)

Potential Use Cases
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Thank You!

David G. Westenkirchner, BS, RRT
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Appendix



4DMedical Partnership Presentation 

Clinical Trial Results: Cedars Sinai (FDA Validation study)
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• Patients undergoing thoracic radiotherapy for non-lung cancer 

malignancies were assessed using PFTs and functional lung imaging 

before treatment and at 4- and 12-months post treatment.

• Results revealed correlation between VDP and VH—and spirometry 

(FEV1 and FEV1/ FVC).*

Case Study

This case study demonstrates the capability of functional lung imaging 

to detect subtle changes in lung function which are otherwise 

undetectable or delayed using PFTs. A decline in lung function 

assessed by VDP and VH was observed at 4-months post-treatment, 

whereas PFT outputs remained largely unchanged until 12-months 

post radiotherapy treatment.

FEV1 DLCO VH                        VDP

Ventilation Heterogeneity as a biomarker of disease



Clinical Validation of CT LVAS

• Lung cancer patients underwent ventilation imaging using PET-ventilation and CT LVAS* scans.

• CT LVAS demonstrated good agreement with PET-ventilation in the assessment of ventilation at 

a lobar level.

• CT LVAS offers benefits of improved spatial resolution, avoidance of exogenous contrasts and 

wide availability making it a powerful imaging tool for a range of applications, including surgical 

or targeted treatment planning, disease characterization, and general lung health assessment.

ARTG listing number: 344948 

PET-ventilationCT LVAS

CT LVAS
PET-ventilation

Case Study

LOW HIGH LOW HIG
H

CT LVAS vs PET Bland-Altman Plot

4DMedical Partnership Presentation 


