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Science

Pigeons identify breast cancer 'as
well as humans'

® 20 November 2015
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\ The birds were rewarded with food pellets when they correctly identified tumour samples

Benign samples Malignant samples

[ How would you do? These are some of the images shown to the pigeons

After two weeks of training, the pigeons reached a level of 85% accuracy.
Because they successfully identified cancerous tissue from images they had
not seen before, the researchers ruled out rote-learning of the images as an
explanation.
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Should radiologists be worried about their
jobs? Breaking news: We can now diagnose
pneumonia from chest X-rays better than
radiologists.

stanfordmlgroup.github.io/projects/chexn...
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Geoffrey Hinton

“I think that if you work as a radiologist, you are like Wile
E. Coyote in the cartoon. You're already over the edge of
the cliff, but you haven't yet loocked down. There's no
ground underneath. People should stop training
radiclogists now. It's just completely obvious that in five
years deep learning is going to do better than
radiclogists.”

Nov 24, 2016
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Pretizeni lékari

Pocet snimkd, které radiolog musi vyhodnotit,

kazdorocné roste. 2009 2019

Pocet lékaFd zCstava emer stejny. POCET RADIOLOGU V €R

+7 % =

4

Radiologoveé se tak potykaji s neimeérnou pracovni
zatézi, ktera se bude kazdym rokem zvysovat.

2009 2019
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Systém vyznadj, PomuZe lékaFim

co se na snimku nachazi v nemocnicich, nebo pri

a vypisSe kratkou zpravu. klinickych zkouskach novych
éku.

Natrénovan na statisicich  Implementovan v |ékarové
snimcich z celého svéta. systému. Neméni jeho
pracovni postupy.
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B0 8O

Celé jméno Identifikace @=  Datum narozeni Modality Datum vySetreni Zobrazeno
> OrA (6) 1111 1992-01-01 MG, PR, SR 2023-06-30 14:58 2023-08-16 12:23 Diagnostic Mammography
N D SUMPERK MOSTHGPTUWADX36VBH20 (4) SUMPERK MOSTHGPTUWADX36... DOC,DX,PR,SR  2023-07-0210:04 2023-08-16 12:23 PLICE VLEZE
Uroveii Nahled série Modality Datum a cas
1l ] Série 1001 (1) DoC CAREBOT: Vysoke riziko
1l ] série 1 (1) DX 2023-07-02 10:04 X Plice a.p., bez mrizky
1l ] Série 1000 (1) PR 2023-08-11 12:50 CAREBOT: Vysoke riziko
1l [ série 1000 (1) SR 2023-08-11 12:50 CAREBOT: Vysoke riziko
v (O PACIENT 05 Anonym (4) 0005 DOC,DX,PR,SR  2023-08-15 00:00 2023-08-16 12:23
Uroven Nahled série Modality Datum a ¢as Popis
1l ] Série 1001 (1) poc CAREBOT: Nizke riziko
1l [ Série 1862 (1) DX
1l ] Série 1000 (1) SR 2023-08-02 13:35 CAREBOT: Nizke riziko
il (] série 1000 (1) PR 2023-08-0213:35  CAREBOT: Nizke riziko
b4 [ DATA 6BWUSBNERJZC6L1MO2LS (4) data 6BWUBBNERJZC6LTMO2LS DOC,DX,PR,SR  2023-04-0511:59 2023-08-16 11:23 Plice,Th pater
Urover Nahled série Modality Datum a ¢as
1l [J Série 1001 (1) DocC CAREBOT: Vysoke riziko
1l ] Série 1(1) DX 2023-04-05 11:59 W Plice p.a.
1l ] Série 1000 (1) PR 2023-04-29 15:00 CAREBOT: Vysoke riziko
1l [J série 1000 (1) SR 2023-04-29 15:00 CAREBOT: Vysoke riziko

> 1 [0 DATA 3RTEOOLGEBTEOKWOFYJT (4) data 3RTEOOLGEBTEOKWIFYJT DOC, DX, PR,SR  2023-04-06 17:25 2023-08-16 11:16 PLICE
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Pacient
Anonymni Pacient, costatni
ID: 129164
W X 2 e Studie
cnc:Bzuysenefpiziko, gislo Zédanky: FMF_
¥ A - Datum vySetifeni: 15. 3. 2024 - 9:11:01

Datum zpravy: 15. 3. 2024
Popis studie: RTG - Plice

W Plice p.a.

Jazyk textu: Czech
Typ pozorovatele: Priistro]
Vyrobce piistroje: CAREBOT
Nézev pEistroje: Carebot AI CXR
Modelové &islo pfistroje: 2.2.19
Z2jisténi:

Nélez

1 snimek

1000 CAREBOT: Vys...

(Upozornéni: Nasledujici textovy vystup je automaticky generovan na zakladé vysledku
analyzy snimku umélou inteligenci. Definitivni hodnoceni snimku a lékafska zprava musi

g byt korelovana s klinickym obrazem a zUstava odpovédnosti lékare.)
; : Plice: Na snimku jsou znamky pfitomnosti fluidothoraxu. Jsou pfitomny znamky

31198 ¥ - JUBIOR IUWIAUOUY - MLLJUS BPES JUAODR)] W &

konsolidace plicniho parenchymu. Bez znamek atelektédzy. Bez detekovanych loZiskovych
zmén v rozsahu plic. Plicni kfidla jsou rozvinuta.
Srdce: Srdeéni stin je hranidéni Sife.

1 snimek SR Ostatni: Bez znamek podkoZniho emfyzému v zobrazeném rozsahu.
4 % - Rizikové skére:

1000 CAREBOT:Vy&" o d R - " Zvét3eni srde&niho stinu (CMG): Zvy3ené riziko

| g y Fluidothorax (EFF): Vysoké riziko

Konsolidace plicniho parenchymu (CON): Vysoké riziko

Atelektaza (ATE): Nizké riziko

Léze plicniho parenchymu (LES): Nizké riziko
Pneumothorax (PNO): Nizké riziko

PodkoZni emfyzém (SCE): Nizké riziko

Study Instance UID 1.2.826.0.1.3680043.8.1053.6.1538743610085.263.639896745
1 snimek PR
I Carebot AI CXR je systém pro podporu rozhodovani (zafazeni ,prediction, software that
1007 CAREBOT: Vys... i is intended to provide information for decision-making for diagnostic or therapeutic
r purposes") na bazi poc¢italem podporované detekce. Software Carebot AI CXR je
certifikovan v souladu s pozadavky Narizeni Evropského parlamentu a Rady (EU) 2017/745
(MDR) oznamenym subjektem NB 1023 (Institut pro testovani a certifikaci, a. s.).
q Software Carebot AI CXR muZe obsluhovat pouze za3koleny personal s pozadovanou
DOC 9 zplsobilosti. Vyhodnocovani snimkQ lze provadét pouze na certifikovanych
radiologickych monitorech a v souladu s doporu&enim vyrobce. Pfed uZitim je nutné
seznamit se s naAvodem k pouZiti. V pfipadé obdrZeni nespravného vysledku prosim
kontaktujte report@carebot.com pro predani zpétné vazby.

1 snimek Ctéte navod k pouziti na odkaze

Carebot s.r.o.
Rozdrojovice 26E
664 34 Rozdrojovice
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1 snimek SR
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EFF: Nizké riziko
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"Carebot vyuzivame na
radiodiagnostickém

oddéleni v nemocnici

kazdy den. Nejvétsi benefit

ma zejména u mladych lékaruq,
ktefi jsou v zacviku po atestaci."”

MUDr. Jiri Gerold

Primar radiodiagnoistického oddéleni Nemocnice Sumperk



"Carebot pouzivame

v ramci prvniho ¢teni

RTG hrudniku.

Hodnoceni snimku

pacienta provadi Al

s léekarem. V mnohych

pripadech zrychluje

MUDF. Ing. Vladimir DvoFak proces az o hodinu."

Namestek pro zdravotni péci Nemocnice Pribram



4 Detecting Pulmonary Lesions
rO e I I ' in Low-Prevalence Real-World Settings

Using Deep Learning

@, Anna Chromcova!, Petra Ovesna®(, Jakub Dandar®,
Marek Biros! (3, Robert Hruby!(, Daniel Dufek', and Marija Pajdakovi¢!

! Carebot s.r.o., 128 00 Prague, Czech Republic
daniel.kvak@carebot.com
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- Az 22 % diagnostickych chyb vznikne v e i e e
S O u Vi S I OSti S h O d n O Ce n I’m S ki a g ra m LOJ Abstract. The rapid advancement of artificial intelligence (AI) in med-

ical imaging has presented an exciting prospect of enhancing diagnostic
V4 1 accuracy and efficiency. One of the active areas of research is the use
h ru d n I k u of deep-learning-based automatic detection algorithms (DLAD) in chest
radiography, which has shown tremendous potential in identifying vari-
ous findings such as tuberculosis or pulmonary lesions. However, despite
the promising results in the controlled, high-prevalence simulated con-
ditions typically observed in research settings, there are concerns about
- >4 L4 4 ’ - 4 - the use of these applications in real-world scenarios. For our study, we
[ J R u tl n n e p rova d e n y S kl a g ra l I l h ru d n I ku J e collected 956 chest X-ray images (CXR) from daily clinical practice at
a municipal hospital. Two central readers with access to the patient’s
w r w A4 r v A\ v u previous and subsequent examinations achieved blinded agreement for
Ca Sto rv n I m V S etre n I m rl n e m Z S O u 901 CXRs, of which 21 were visually confirmed to contain one or more
y L) J pulmonary lesions (prevalence: 2.3%) and 880 were found to contain no
oo ~ o~ . o pulmonary lesions. Six radiologists of varying expertise were asked to
conduct a retrospective analysis of these images. Subsequently, the per-
Za C h yce n y I OZI S kove Zl I | e n y p I I C n I h O formance of each radiologist was benchmarked against the ground truth
and the proposed DLAD (2.0.20-v2.01). The proposed DLAD demon-
L4 L4 o strated higher sensitivity (Se of 0.905 (0.715-0.978)) than that of all
arenchvmu. které mohou bvt proievem s adiclogats (RAD 1 0238 (0.103.0.448, p < 0001, RAD 2
L) 0.333 (0.170-0.544), p < 0.001, RAD 3 0.524 (0.324-0.717), p < 0.001,
y y R y . RAD 4 0.619 (0.410-0.794), p < 0.001, RAD 5 0.667 (0.456-0.83), p <
n ad O rove h O O n e m Ocn e n I I I C 0.001, RAD 6 0.619 (0.41-0.794), p < 0.001), and the difference was sta-
p tistically significant. The DLAD specificity (Sp of 0.893 (0.871-0.912))
was significantly lower than that of five compared radiologists (RAD
1 0.999 (0.994-1), p < 0.001, RAD 2 0.933 (0.915-0.948), p < 0.001,
RAD 4 0.968 (0.955-0.978), p < 0.001, RAD 5 0.991 (0.982-0.996), p <
0.001, RAD 6 0.989 (0.979-0.994), p < 0.001), with the exception of one,
mid-level experienced radiologist but the difference was not statistically
significant (RAD 3 0.884 (0.861-0.904), p = 0.685). The results of this
study demonstrate that the proposed DLAD achieves a high level of sen-
sitivity and a relatively reliable level of specificity even when applied in
low-prevalence real-world settings. Therefore, it can be advantageous for
use by radiologists, irrespective of their expertise level.
© The Author(s), under exclusive license to Springer Nature Singapore Pte Ltd. 2024

R. Su et al. (Eds.): MICAD 2023, LNEE 1166, pp. 3-20, 2024.
https://doi.org/10.1007/978-981-97-1335-6_1

1Donald, J. J., & Barnard, S. A. (2012). Common patterns in 558 diagnostic radiology errors. Journal of medical imaging and radiation oncology, 56(2), 173-178.
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Data a demografické informace

Single-center, multi-reader

studie
Sklagramy hrudniku porizené Collected Images 1073
mezi 18.10. a2 17.11.2022 na cacluded from sample
radiodiagnostickém oddéleni :
g
SinenliESine AL REst unable to establish ground truth
"y . Used for assessment________|901
Celkem ziskano 1 073 snimku, 7 - o l T
Ch3 9%6 byl relevamtnich " with one or more pulmonary lesions|21
3?9'81 stanovena zakladni without puimonary lesion

p I‘ana (gI’O Und truth) Tab. 1: Rozdéleni vzorku snimkd shromazdénych pro navrzenou studii



Popis snimku a panel radiologt

Kazdy z 901 snimku byl popsan nasim navrhovanym modelem a Sesti oslovenymi
radiology:

DLAD (Carebot Al CXR 2.0.20-v2.01)

Radiolog 1 + 2: <2 roky zkusenosti, bez kmenové zkousky
Radiolog 3 + 4: <5 let zkusenosti, s kmenovou zkouskou
Radiolog 5 + 6: >5 let zkusSenosti, s atestaci




Porovnani s panelem radiologu

Se (95% CI); p-value

0.9 (0.72 - 0.98)

0.24 (0.1 - 0.45); p<0.001
0.33 (0.17 - 0.54); p<0.001
0.52 (0.32 - 0.72); p<0.001
0.62 (0.41 — 0.79); p<0.001
0.67 (0.46 - 0.83); p<0.001

0.62 (0.41 - 0.79); p<0.001

PLR (95% Cl); p-value
8.5 (6.1 -10)

210 (46 - 350); p=0.003
5(2.6 - 8.8); p=0.137
4.5 (2.7 - 6.4); p=0.007
19 (11 - 30); p<0.001
73 (36 — 150); p<0.001

54 (28 - 110); p<0.001
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Sp (95% CI); p-value

0.89 (0.87 - 0.91)

1(0.99 - 1); p<0.001

0.93 (0.91 - 0.95); p<0.001
0.88 (0.86 - 0.9); p=0.685
0.97 (0.95 - 0.98); p<0.001
0.99 (0.98 - 1); p<0.001

0.99 (0.98 - 0.99); p<0.001

NLR (95% Cl); p-value
0.11 (0.039 - 0.34)

0.76 (0.54 - 0.89); p=0.003
0.71 (0.48 - 0.88); p=0.007
0.54 (0.33 - 0.76); p=0.010
0.39 (0.22 - 0.61); p=0.033
0.34 (0.18 - 0.55); p=0.055

0.39 (0.22 - 0.6); p=0.069
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Specificity
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Carebot Al Bones

Systém pro analyzu rentgenovych
snimku MSK skeletu

Detekce fraktur, kostnich lézi, luxace,
apod.

Prezentovano na Evropském
radiologickém kongresu ve Vidni

Vysoka mira senzitivity hodnoceni

Cross-Center Validation of Deep Learning Model for Muskuloskeletal
Fracture Detection in Radiographic Imaging: A Feasibility Study

Poster No.: C-23366
Congress: ECR24
Authorblock: R. Hruby, D. Kvak, J. Dandar, A. Atakhanova, M. Misaf, D. Dufek; Prague/CZ
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Any information contained in this PDF file is automatically generated from digital material submitted to EPOS by third parties in the
form of scientific presentations. References to any names, marks, products, or services of third parties or hypertext links to third-
party sites or information are provided solely as a convenience to you and do not in any way constitute or imply ECR's
endorsement, sponsorship or recommendation of the third party, information, product or service. ECR is not responsible for the
content of these pages and does not make any representations regarding the content or accuracy of material in this file.

As per copyright regulations, any unauthorised use of the material or parts thereof as well as commercial reproduction or multiple
distribution by any traditional or electronically based reproduction/publication method is strictly prohibited. You agree to defend,
indemnify, and hold ECR harmless from and against any and all claims, damages, costs, and expenses, including attorneys' fees,
arising from or related to your use of these pages.

Please note: Links to movies, ppt slideshows and any other multimedia files are not available in the pdf version of presentations.

Purpose or Learning Objective:

Bone fractures, defined as disruptions in bone continuity, arise from diverse etiologies including trauma, stress injuries,
and pathological conditions such as osteoporosis [1]. These fractures, irrespective of the patient's age, manifest a
spectrum of clinical presentations ranging from mild symptoms like pain and swelling to severe complications including
deformity and functional impairment of the impacted region. Clinically, fracture diagnosis incorporates an injury history,
physical examination, and symptom evaluation, notably pain, edema, morphological alterations, abnormal mobility, and
occasionally crepitus — a palpable or audible friction in the fractured bone. However, symptomatology in certain fracture
types, such as closed or stress fractures, might be subtle or non-specific.

Diagnostic approaches for fracture detection and confirmation predominantly utilize X-ray imaging as the initial modality,
offering detailed bone structure visualization and fracture identification. Supplementary imaging techniques, including
computed tomography (CT), magnetic resonance imaging (MRI), or ultrasound, are employed for complex cases or
specific fracture types where musculoskeletal (MSK) X-rays are inadequate. Fracture management strategies depend on
fracture characteristics like type, location, and severity, ranging from non-invasive treatments like splint immobilization to
surgical interventions using internal osteosynthesis with screws, pins, wires, or external fixation devices. Rehabilitation,
encompassing physical therapy and exercises, is crucial for restoring function and strength to the affected region.

In the realm of clinical decision-making, the integration of deep learning-based decision support software for radiograph
interpretation marks a significant advancement. Despite promising developments, existing algorithms for fracture
detection face practical limitations, including the inability to analyze all body parts simultaneously or detect multiple
fractures in a single X-ray, which are common in clinical practice. Leveraging sophisticated deep learning models, such
software enhances fracture detection accuracy on radiographs, alleviates the diagnostic workload of radiologists, and
augments patient outcomes through expedited and precise diagnostic processes [2].
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CAREBOT: Vysoke riziko Stud 1 e

Cislo #adanky : 740446

Datum vySetfeni : 19. 3. 2021 11:16:31
Datum zpravy : 18. 3. 2024

Popis studie : Mamograficky screening

Jazyk textu: Czech
Typ pozorovatele: Device

\ Vyrobce pFistroje: CAREBOT
/ Nazev pFistroje: Carebot AI MMG

Modelové ¢islo pristroje: 2.2.11-v2.03-(M:v2.2 MC:v2.2 D:v2.2)

Zjisténi: (Upozornéni: Ndsledujici textovy vystup je automaticky
generovan na zdkladé vysledku analyzy snimku umélou inteligenci.
Definitivni hodnoceni snimku a lékafska zprava musi byt korelovana
s klinickym obrazem a zlstdva odpovédnosti lékafe.)
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1 1023 SR . Denzita prsni tkané:
Mamograficky screening > g_ B: Tukové Zldzovy typ. (MoZny vyskyt fibroglanduldrnich denzit.)
’ ' -

= 4 Systém Carebot AI MMG nasel potencidlné vyznamné nalezy.
L Doporu¢ujeme navazujici vySetreni.

]
‘}5 x " Pozorovana loZiska:
\ } i v S Lozisko: 1: 12.8mm (L_CC) - Skére rizika 10/10
o

o 5 3 f Vstupni davka (mGy):
1 2 ‘
»y

L_CC: 7.038, R_CC: 7.041, L_MLO: 7.97, R_MLO: 7.888

Sila komprese (N):
& R L_CC: 30, R_CC: 40, L_MLO: 50, R_MLO: 60

‘y 3 Study Instance UID: 1.2.826.0.1.3680043.2.1038.4.1.54.740446

Carebot AI MMG je systém pro podporu rozhodovani (zafazeni

3 4 .prediction, software that is intended to provide information for

MG decision-making for diagnostic or therapeutic purposes”) na bazi

CAREBOT: Vysoke riziko ¢ po¢itacem podporované detekce. Nejedna se o certifikovany
zdravotnicky prostfedek. Software Carebot AI MMG miZe obsluhovat
pouze zadkoleny persondl s pozadovanou zplisobilosti. Vyhodnocovani
snimk( lze provadét pouze na certifikovanych radiologickych
monitorech a v souladu s doporucenim vyrobce. Pfed uZitim je nutné
seznamit se s navodem k pouziti. V pfipadé obdrzeni nesprdvného
vysledku prosim kontaktujte report@carebot.com pro predani zpétné
vazby.

Ctéte ndvod k pouziti na odkaze
https://www.carebot.com/manual/oznaceni_carebot_ai_mmg.html

Carebot s.r.o.
Gt Rozdrojovice 26E
664 34 Rozdrojovice
Czech Republic
» email: report@carebot.com
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