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Why do we want/need a change?

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=File:Population_pyramids,_EU-
27,_2019_and_2050_(%25_share_of_total_population)_AE2020.png

More work

Less workforce
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An overview
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A systematic consensus study of 24 international experts reached 
78.3% agreement that AI will be routinely and impactfully 
integrated into anatomic pathology workflows by 2030, with 
strong consensus on nine categories including KPIs, workforce 
changes.

Berbís M et al. Computational pathology in 2030: a Delphi study forecasting the role of AI in pathology within the next 
decade. eBioMedicine, 2023; 88
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Hölscher DL, Bülow RD, Strauch M, Boor P. Advances in computational nephropathology. Kidney Int. 2025 Dec;108(6):1031-1044. doi: 
10.1016/j.kint.2025.06.029. Epub 2025 Sep 19. PMID: 40976424.



Alphabet
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• Agents

• AP

• CLIP 

• CNN

• CPATH

• Dice

• FM

• ICC-Profiles

• IoU

• Jaccard

• k-fold CV

• LLM

• MCP

• MIL

• MPP

• NER

• Object Detection

• RAG

• Reinforcement learning

• Segmentation

• Skills

• STT

• TCGA

• Tiling

• Tokens

• Transformers

• TTS

• VLM

• Weak supervision

• Workflows

• …
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BCC, superficial:75%
BCC, nodular: 24%
…

Metrics:
- Accuracy (Top 1/3/…)
- AUC
- Se/Sp/PPV/NPV

- “Mean recall”
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IoU-Image source: https://towardsdatascience.com/intersection-over-union-iou-calculation-for-evaluating-an-image-segmentation-model-8b22e2e84686/ 
[Accessed 20260706]

Metrics:
- Se/Sp/PPV/NPV
- IoU/Jaccard, Sørensen-Dice
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Metrics:
- AP@[0.5,0.75,0.95]

- mAP = average over all 
classes

IoU-Thresholds

Area under PR-curve

0.86

0.99
0.54

0.80



12

- Str. Corneum: Lamellar
- Tumor: Basaloid cells
- Dermis: Solar elastosis
- …

Metrics:
- Like Classification
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Metrics:
- Precision, Recall, F1, AP
- Discounted Cumulative Gain



14

“Microscopy: The specimen 
shows a punch biopsy with a 
basaloid tumor reaching the 
upper reticular dermis and the 
lateral margins.
Diagnosis: Basal cell 
carcinoma, margins affected.“

Metrics:
- Custom
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Hölscher DL, Bülow RD, Strauch M, Boor P. Advances in computational nephropathology. Kidney Int. 2025 Dec;108(6):1031-1044. doi: 
10.1016/j.kint.2025.06.029. Epub 2025 Sep 19. PMID: 40976424.

What about 
here?



AI-assisted LC-OCT improved diagnostic accuracy by 20.3 
percentage points (from 72.7% to 93.0%) compared to 
traditional methods, effectively bridging a 2-year experience 
gap for dermatologists with limited expertise.
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Deinlein T, Arzberger E, Zalaudek I, Massone C, Garcias-Ladaria J, Oliveira A, Schulter G, Hofmann-Wellenhof R. Dermoscopic characteristics of melanoma according to the criteria "ulceration" and "mitotic 
rate" of the AJCC 2009 staging system for melanoma. PLoS One. 2017 Apr 11;12(4):e0174871. doi: 10.1371/journal.pone.0174871. PMID: 28399177; PMCID: PMC5388460.

Can we predict metastases from dermatoscopy?
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Model 1: CNN
Model 2: Breslow+Ulcer
Model 3. CNN+Breslow+Ulcer

Train 600 patients (200 metastatic)
Test 112 patients (  47 metastatic)

[model 1] accurately predicted 
metastasis in 21 of 23 (91%) stage IIB
melanomas and in 21 of 23 (91%) 
stage IIC melanomas, whereas 
model 2 (Breslow thickness and 
ulceration) correctly predicted 
metastasis in 87% and 91% of IIB and 
IIC melanomas, respectively



à Automated image analysis of 
pre-histologic imaging can be a 
prognostic staging method
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Hölscher DL, Bülow RD, Strauch M, Boor P. Advances in computational nephropathology. Kidney Int. 2025 Dec;108(6):1031-1044. doi: 
10.1016/j.kint.2025.06.029. Epub 2025 Sep 19. PMID: 40976424.



A simplified topology of digital pathology
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Scanner Storage

Analytics

SlideServer

LIS

SlideViewer

Archive

Scanner

Scanner

Slide PathologistLab

Is this good enough?
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Histologic image source: https://github.com/cpath-ukk/grandqc [Accessed 20260706]



A simplified topology of digital pathology
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Scanner Storage

Analytics

SlideServer
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SlideViewer

Archive

Scanner

Scanner

Slide PathologistLab

Is this fast enough?
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- Reducing review time
- Reducing navigation burden
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Model with mean absolute errors of 2.77°-3.56°

1. Automated rotation is possible
2. Relevant publications in computational medicine come from 
conferences (MIDL 2026)
3. The model is open source & free to use: 
https://huggingface.co/RTLucassen/orientation_normalization

https://huggingface.co/RTLucassen/orientation_normalization


à Automated analyses can provide 
unprecented insight and improve 
workflow efficiency
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Hölscher DL, Bülow RD, Strauch M, Boor P. Advances in computational nephropathology. Kidney Int. 2025 Dec;108(6):1031-1044. doi: 
10.1016/j.kint.2025.06.029. Epub 2025 Sep 19. PMID: 40976424.



„Weakly-supervised“

“Basal cell carcinoma”

“Basal cell carcinoma”

„MIL“

Foundation models



Full dataset: 260 naevi + 260 melanomas
Average AUC: 0.99
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Model
Melanoma

Nevus

Model

Melanocytic-
complex

Melanocytic-low-
complexity Common nevi

Melanomas
Atypical nevi
Melanocytomas

[…] AUROC of 0.966 […]

AI-based triaging prevented an average of 43.9 (95% 
CI, 36–55) initial examinations of high complexity 
cases by general pathologists for every 500 cases.



Spitz Tumors HE+MelanA 3D Melanoma subtypes Comparison to experts

ROI detection And many others…

Melanocytic
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Eczema vs. palmoplantar 
Psoriasis

Eczema vs. Psoriasis Drug eruption vs. Atopic 
dermatitis vs. Normal

Dermatophytosis

AIBD (DIF)

Inflammatory vs. 
Lymphoma

Eczema vs. 
Lymphoma

Inflammatory & Lymphoma



34

BCC + Subtyping BCC Adnexal tumors SCC vs. Verruca vulg.

BCC Bowen vs. SebK

Keratinocytic



Kimeswenger 2021: “[…] achieved 99.3% accuracy in 
identifying basal cell carcinoma tumor regions on 
histological slides, […]“

Dataset: “Sections of BCCs and normal skin”



Han SS et al Assessment of deep neural networks for the diagnosis of benign and malignant skin neoplasms in comparison with dermatologists: 
A retrospective validation study. PLoS Med. 2020 Nov 25;17(11):e1003381. doi: 10.1371/journal.pmed.1003381

More diagnoses

Less accu
racy
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“Apple“

“Strawberry”

?

TR
AI
N
IN
G

Images: duckduckgo.com - search
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Winkler JK, Sies K, Fink C, et al. Melanoma recognition by a deep learning convolutional neural network-Performance in different melanoma 
subtypes and localisations. Eur J Cancer. 2020;127:21-29. doi:10.1016/j.ejca.2019.11.020

Special, rare and 
problematic subtypes 
often not included



The most relevant thing to create and 
evaluate a classifier is the dataset
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Hölscher DL, Bülow RD, Strauch M, Boor P. Advances in computational nephropathology. Kidney Int. 2025 Dec;108(6):1031-1044. doi: 
10.1016/j.kint.2025.06.029. Epub 2025 Sep 19. PMID: 40976424.



Hallucinations
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https://arxiv.org/pdf/2402.08021

[~] 1% of audio transcriptions contained entire 
hallucinated phrases or sentences which did 
not exist in any form in the underlying audio.

38% of hallucinations include explicit harms 
such as perpetuating violence, making up 
inaccurate associations, or implying false 
authority



Learning with language models
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33y, female
Axillary changes since
4-5 years, increasing

”DD: Steatocystoma”

No photograph
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Fox-Fordyce disease (“Apocrine miliaria”)

Böer A. Patterns 
histopathologic of 

Fox-Fordyce disease. 
Am J Dermatopathol. 
2004 Dec;26(6):482-

92.[…] impossible to decide, whether Fox-Fordyce disease is an inflammatory condition or a genetically determined 
alteration of cornification […]. The [...] pathogenesis […] remains to be elucidated, […] signs […] evolve only 
during fertility, preponderantly of women, when the function of apocrine glands is increasing; after the 
menopause, the lesions subside. 



Sycophancy
“Chatbots ass-kissing”
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M. Cheng et al. Science 391, eaec8352 (2026). DOI: 10.1126/science.aec8352
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https://arxiv.org/pdf/2602.19141v1

"AI psychosis" or "delusional spiraling" is 
an emerging phenomenon where AI 
chatbot users find themselves 
dangerously confident in outlandish 
beliefs after extended chatbot 
conversations. 

[…] even an idealized […] rational user is 
vulnerable to delusional spiraling, and 
that sycophancy plays a causal role.
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https://www.brookings.edu/articles/a-new-direction-for-students-in-an-ai-
world-prosper-prepare-protect/ [2026-01-17]
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LLMs for education should be forced 
to behave antagonistically
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Missing today
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• Foundation Models

• Benchmarks

• Taxonomies

• Agents

• Workflows

• Vision-Language models

• Calibration

• Predicting prognosis

• Predicting mutations

• Predicting therapy response

• Detection & Counting

• Smart searching

• Biases and confounders

• Color assessment and normalization

• …



Interest in collaboration!
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• Consensus on terminology

• Automated semantic coding of dermatopathology texts

• Holistic and free dermatopathology datasets

• Human-Computer Interaction with digital platforms

• Assessment and creation of DermPath Foundation Models

Philipp TSCHANDL

Department of Dermatology

Medical University of Vienna

philipp.tschandl@meduniwien.ac.at


