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My background

* Middle sized hospital:

« 57°000 x-ray

Kuﬁstliche Intelligenz in der . - 27500 CT
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Disclosures Was ist Al in der Radiologie?

* Head cardiac and thoracic imaging Kantonsspital Baden (KSB), CH
» Technology partnership KSB - Siemens
» Founder YourPersonalTutor.ch

» Speaker for Siemens
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Was ist Al allgemein?

Computer

Computer scienceis a relatively broad field that
includes Al but also other subfields.

Arifcial Intalligence describes the status when a

Science

machine mimics “cognitive” functions that humans
assoclate with other human minds.

Machine learning enables the machine to adapt to new
| circumstances and to detect and extrapolate patterns.

Deep Learning uses neural networks with multiple
(hidden) layers between the input and output layers
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Was ist Al? — neural networks : ® ®

" [ ] L ® =
the first thing to think about: i : ® ® €
What task should the algorithm solve and what — g ot ® .
network structure will be most efficient for this task? : e .
Neural networks are inspired by the brain. — [ oupatiayer

As within the brain, they consist of multiple layers.

The input layer receives the data (such as a CT volume), while hidden layers extract
characteristic data features, which are relgva specific diagnostic task and vary between
various medical fields of applicatien.

f the features is being learned by the network to
assess them and assig interpretation. To train this neural network, a large amount
of data is needed to leartft; for example, how to differentiate a lung nodule from a healthy lung.
For the accuracy of the algorithm, it is important to have a good quality of the data to feed the
algorithm, so for supervised learning for example, annotated data is needed.
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In a next step, the dete

Introduction

Key Al trends in radiology:

+ informed decision making

« integrated diagnostics

» digital twins

Radiology plays a major role in the digital transformation of healthcare.

Al holds a vast amount of potential to transform aspects of the healthcare industry, and is not something to
fear, rather it is something to embrace.

Al in radiology can:

« enable you to respond to the growing demands for your diagnostic imaging services
+ address potential staff shortages

« enhance your overall imaging workflow.
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Why using Al in radiology?

Exponential growth of data from increase in radiology examinations.

While the number of examinations is skyroccketing, the number of radiologists is not keeping up
with the trend.
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My personal motivation to use Al in radiology

» Cost reduction
* Increase of efficiency, higher sensitivity

* Reduction of bias/ misinterpretation/ errors
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Why using Al in radiology?

Increased risk of errors due to increased workload.

Cutting interpretation time by half may increase error rate by 16.6%.

Bsp. 15.06. 62’000 images

- 104 images/ minute

- 1.74 images/ second

Al can help reduce workflow
by doing monotonous tasks
in less time

-50%

Interpretationtime
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My motivation to use Al assisted chest x-ray interpretation

» Cost reduction

« Al-based CXR triage in TB patients can reduce costs.

Nsengiyumva NP et al. Triage of Persons With Tuberculosis Symptoms Using Artficial Intelligence-Based Chest
i Analysis. Open Forum Infect Dis. 2021 Dec 15;8(12):0fab567. doi:

10.1093/ofid/ofab567.
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My motivation to use Al assisted chest x-ray interpretation

» Cost reduction

the technology in the NHS.

+ Potential benefits:
Reduction in time for reporting
Improved workflow

«  Higher sensitivity but potentially lower specificity

National Institute for
NICE Health and Care Excellence NICE

guidance

National Institute for Health and Care Excellence (NICE) (2023) Arifiial intelligence-derived software to analyse chest
Xerays for suspected lung cancer in primary care referrals: early value assessment.
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With the available evidence, it is not possible to assess the clinical and cost benefits or risks of using
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My motivation to use Al assisted chest x-ray interpretation

* Increase of efficiency

Overall reading times shortened when radiologists referred to Al. However, abnormalities detected by
Al could lengthen reading times.
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Shin HJ et al. The impact of artificial intelligence on the reading times of radiologists for chest radiographs. NPJ Digit
Med. 2023 Apr 29;6(1):82. doi: 10.1038/541746-023-00829-4.
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My motivation to use Al assisted chest x-ray interpretation

» Increase of efficiency

improved reader performance and efficiency for identifying major thoracic findings on a chest

radiography.
o
Ahn JS et al. Association of Artificial Intelligence—Aided Chest With Reader and
Efficiency. JAMA Netw Open. doi:10.100 202229289
14 Kantonsspia Baden
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My motivation to use Al assisted chest x-ray interpretation

* Increase of efficiency

« Inan EU setting without 24/7 radiology coverage, Al may be an excellent clinical support tool to non-
radiologists, similar to a second reader, and allows for a more accurate primary diagnosis and thus
earlier therapy initiation.
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Rudolph J et al. Non-radiology Healthcare Benefit from Al-Assist E Related
Chest Radiography Interpretation. Chest. 2024 Jan 29:50012-3692(24)00131-4. doi: 10.1016/j.chest.2024.01.039.
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My motivation to use Al assisted chest x-ray interpretation

» Increase of efficiency

ROC curve (nodule: 144, control: 242)
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Van Leeuwen KG et al. Comparison of Commercial Al Software Performance for Radiograph Lung Nodule Detection and
Bone Age Prediction. Radiology. 2024 Jan;310(1):¢230981. doi: 10.1148/radiol.230981. PMID: 38193833.
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My motivation to use Al assisted chest x-ray interpretation

« Reduction of bias/ interpretation errors

« Heuristics, also known as system 1, type 1, or fast thinking, describe the ability of the brain to

think and act intuitively

thought processes:

B =2~ 4

e to soport auindrvpe 1 mmxmal TYPE 2 THINKING
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Normal vs abnormal

Use heuristics to
generate likely Dx

Busby LP, Courtier JL, Glastonbury CM. Bias in Radiology: The How and Why of Misses and Misinterpretations.
Radiographics. 2018 Jan-Feb;38(1):236-247. doi: 10.1148/rg.2018170107. PMID: 20194009
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Unpublished data
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My motivation to use Al assisted chest x-ray interpretation

« Reduction of bias/ interpretation errors

« Type 2 thinking is an analytical, slow, deliberate, and effortful approach to decision making

Image to report requires
thought processes:
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Normal vs abnormal

Use heuristics to
generate likely Dx

Busby LP, Courtier JL, Glastonbury CM. Bias in Radiology: The How and Why of Misses and Misinterpretations.
Radiographics. 2018 Jan-Feb;38(1):236-247. doi: 10.1148/rg.2018170107. PMID: 20194009
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bias
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Table 2: Types of Cognitive Biases

Cognitive Bias Definition Strategies 10 Counteract Bias
Anchoring bias  Failing to adjust &n initial ‘Gather all available clinical data before making 4 diagnosis, scck
P ‘s mitial diagnosis, and seck 1 second opinion
additional information
Confirmation  Scarching for data to reaffirm  Reexamine and scek new cvidence, particularly that which sup-
ias an cxisting hypothesis pors altcraate hypothicses
Be conscious of the psychologic impact of retracting sn initial
disgn

Availabiity biss  Judging the probability ofan  Use objective data on the base rates of disease to correlate with
event by the case with which  one's own rates of diagnosis, and create & differential disgnosis
it comes to mind

Satisfaction of  Perpetuating an impression  Review the cxamination and generate an impression before review-
report from a prior report ng the prior report, and consider 1 second opinion
Framingbiss  Drawing different conclusions  Consider other organ systems or causes
from the same information,  Read an image first while the clinical history and the side of con-
depending on how the infor- cern are masked, and then review the history
mation is presented Review the patient’s chart f the provided history substantially

impacts the diagnosis
Auribution bias  Auributing findings to paticnt  Be aware of this bias
eharscteristics or stercatypes Read an image first while the clinical history is masked, and then
review the history
Review the parient’s chart if the demographic informarion mpacts
o the diagnosis i formulated

Satisfaction of  Decreasing viglance sndior  Use s systematic or checklist spproach, particulasly for common
search awarencss for additional sb-  and commonly missed disgnoses
normalities after differentiat- Initiate 1 secondary search after differentiating the first finding
ing the y R of d diagnost
combinations
Premature 5 disg- Keep an op e disgrosis, and
dlosure nosis as final ‘sencrate u differential disgriosis
Inatientionsl  Missing findings hid s ‘s own blind spors, 10 look at the
bias sight due to unexpectd big pisture
Iocation or nature
Hindsight bias de-emph Do or become averconfident as a result of
the difficulty in making the and try o unds
initial diagnosis perspective

Busby LP, Courtier JL, Glastonbury CM. Bias in Radiology: The How and Why of Misses and Misinterpretations.
Radiographics. 2018 Jan-Feb;38(1):236-247. doi: 10.1148/rg.2018170107. PMID: 29194009

bias

Figure 7. Inattentional blindness and hindsight bias. A child presented to the emergency department with a limp and denied
history of trauma. (a, b) Frontal (a) and right frog-leg lateral (b) radiographs show a normal pelis and right hip, as interpreted

Busby LP, Courtier JL, Glastonbury CM. Bias in Radiology: The How and Why of Misses and Misinterpretations.
Radiographics. 2018 Jan-Feb;38(1):236-247. doi: 10.1148/rg.2018170107. PMID: 29194009
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bias
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a b.

Figure 6. Satisfaction of search compounded by premature closure. A 17-year-old boy presented with fever of un-
known origin. (a) Axial nonenhanced CT image of the chest demonstrated pneumonia in the posterior segment of the
right upper lobe. Antibiotic therapy was started, but the fever persisted. Images were further reviewed at the referred
Institution. (b) Axial nonenhanced CT image (bone window) shows cortical b erosions (arrows). Tuberculosis with
ib invohvernent was diagnosed. In this case, the seeondary rib findings were missed after the pulmonary findings were
identified. In addition, the initial diagnostic evaluation did not consider lberculosis, although it should have been
included as a differential diagnosis for the pulmonary findings.

Busby LP, Courtier JL., Glastonbury CM. Bias in Radiology: The How and Why of Misses and Misinterpretations.
Radiographics. 2018 Jan-Feb;38(1):236-247. doi: 10.1148/rg.2018170107. PMID: 29194009

bias

c d.

Figure 7. Inattentional blindness and hindsight bias. A child presented to the emergency department with a limp and denied a
history of trauma. (a, b) Frontal (a) and right frog-leg lateral (b) radiographs show a normal pelvis and right hip, as interpreted
by the radiclogist. (c, d) Axial (c) and coronal (d) nonenhanced €T images of the pelvis show a pencil (arraws), which was pres-
ent due to sell-inflicted trauma. This finding was outside the traditional search pattern and demonstrates inattentional bias dufing
radiagraphic review. The radiologist interpreting the CT images (¢, d) could not believe the finding was missed during the initial
review, which Is an example of hindsight bias.

Busby LP, Courtier JL, Glastonbury CM. Bias in Radiology: The How and Why of Misses and Misinterpretations.
Radiographics. 2018 Jan-Feb;38(1):236-247. doi: 10.1148/rg.2018170107. PMID: 29194009
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My motivation to use Al assisted chest x-ray interpretation

* Reduction of bias/ interpretation errors

* The report draws attention to the utility of Al clinical decision-support
tools in overcoming human cognitive biases.

* We should envision Al as a powerful ally to augment and support

clinicians rather than a replacement.
y -
©

Brown C, Nazeer R, Gibbs A, Le Page P, Mitchell AR. Breaking Bias: The Role of Artificial Intelligence in Improving
Clinical Decision-Making. Cureus. 2023 Mar 20;15(3):e36415. doi: 10.7759/cureus.36415. PMID: 37090406

Kantonsspital Baden

Clinical examples
Fracture?
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Clinical examples
Fracture?
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Clinical examples
Fracture?
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Clinical examples

complex measurements, e.g. TAVI
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White paper
myExam Companion

Revolutionizing the way radiologists work,
while improving patient care

siemens-healthineers.com/myexam-companion

Adam Rydlewski
Bastian Schulz, MD

André Euler, MD, MHBA, EBCR
Oezlem Krzystek

Prof. Tilo Niemann, EBCR, MHBA
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Al-Rad Companion Chest X-ray
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Vorsicht

AlKonfidenz*




Clinical examples 2
Pneumothorax
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Clinical examples 2
Pneumothorax

35 Kantonsspital Baden

Clinical examples 2
Pneumothorax

Al-Rad Companion Chest X-Ray is not commercially available in all countries. s future availability cannot be ensured.

34 Kantonsspital Baden

Clinical examples 2
Pneumothorax
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Clinical examples 3
Nodule

|
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Clinical examples 3
Nodule
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Clinical examples 3
Nodule

Al-Rad Companion Chest X-Ray is not commercially available in all countries. s future availability cannot be ensured.
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Clinical examples 6
infiltration
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Clinical examples 6
infiltration

Al-Rad Companion Chest X-Ray is not commercially available in all countries. Its future availability cannot be ensured.
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Lung nodule volume estimation

Kantonsspital Baden

Clinical examples 7
endotracheal tube control

Al-Rad Companion Chest X-Ray is not commercially available in all countries. Its future availability cannot be ensured
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Lung nodule volume estimation

(A) Avolume growth of 25%, defined as
growth by NELSON criteria, is hardly
appreciable by diameter measurement
(8% diameter increase, which is no
growth according to existing criteria).

(B) A 25% diameter increase (ie, the
threshold for growth definition) reflects
almost a doubling in volume (95%),
highlighting the insensitivity of diameter
measurement for growth.
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Lung CAD Al Rad Companion Chest CT

AlRad Companion Chest CT
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Al-Rad Companion Chest CT
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KOALA™
Knee Osteoartritis Labeling Assistant

Pediatric Bone Age and Developmental
Assessment

RBfracture™
Automated Fracture Detection

Vergrésserungsfaktor konfiguriert auf Prozent: 100%
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33.5cm 33.6cm
Ganzbeinlange 76.4cm 76.9cm
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OAD TO AUTONOMY IN MEDICAL IMAGING

ChestLink overall

True negatives:
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pitfalls

Al ist nur Unterstutzung, nicht mehr!

Oxipit Obtains CE Mark for Autonomous Al Medical
Imaging Application

=]a

Vilnius, Lithuania-based medical imaging application developer Oxipit has been granted a CE mark for its
ChestLink autonomous artificial intelligence (Al) imaging suite.

The ChestLink software can automate up to 40 percent of daily radiology reporting workflow, the
company said. The application automatically reports on chest X-rays featuring no abnormalities without
any involvement from a radiologist.

The imaging sofiware has already been used in multiple pilot locations for more than a year, processing
more than 500,000 real-world chest X-ray images, the company said.
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