Graphical Abstract

Suspected lung cancer patients (n=179) underwent bronchoscopy
and biopsies (235) were included

Acquired rapid on-site HHGM images of biopsies

Developed Al pipeline to detect lung cancer in HHGM images

Used Al pipeline to test model hypotheses

(e.g. “does 3-photon excited fluorescence, 3PEF, improve cancer detection performance?”)

Abstract

We developed an adaptable Al framework to detect lung
cancer in bronchoscopy biopsies with label-free microscopy.
Experiments on our data show comparable performance
with and without 3-photon excited fluorescence.

HHGM has the potential to improve rapid on-site evaluation (ROSE)~> through label-
free histology imaging and the capability for on-site Al-assisted analysis.
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Higher harmonic generation microscopy (HHGM) images cells and
interfaces, collagen, elastin and cellular fluorophores, and flavin adenine
dinucleotide (FAD), nicotinamide adenine dinucleotide (NADH)%. The
portable microscope can be transported to the operating room.
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+ Feedback in under a minute
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We trained models with and without 3PEF on 235 biopsies using 8-fold cross-
validation and measured area under the receiver operating characteristic curve
(AUROC) and found no difference (p=0.74)

The 2-stage Al framework consists of extracting features and detecting
cancer. Heatmaps provide interpretability.

Stage 2: classification

Stage 1: feature extraction
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