
Introduction

Convolutional neural networks (CNN), a form of machine learning, have

shown a promising ability to interpret medical images. Given the increasing

interest in Watch and Wait (WW) programs for rectal cancer patients, several

groups have developed CNNs that differentiate with moderate accuracy

between rectal tumors with a complete (cCR) and incomplete (iCR) clinical

response to neoadjuvant therapy.1,2

Developing a model that recognizes the subtle mucosal changes seen

during local tumor regrowth (LTR) is critical for the clinical application of any

CNN, as close to 30% of WW patients experience regrowth during

surveillance.3 This study evaluates a CNN model’s ability to identify tumor

among non-overlapping endoscopic images of WW patients with LTR.
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Methods

Results

Conclusions
Clinical and endoscopic data from our institution were retrospectively

collected for patients with stage II/III rectal cancer treated with total

neoadjuvant therapy (TNT) between 2013-2020. LTR was defined as a tumor

with a cCR to TNT and subsequent local regrowth during WW. Images were

presented as two distinct test sets to a deep, 19-layered CNN model trained

using three-fold cross-validation to distinguish between the presence and

absence of tumor

The first test set included images of LTR and images from a matched

negative control group of patients with a sustained cCR for 2 years after TNT

(Figure 1). The groups were matched by TNT regimen (induction or

consolidation) and time from restaging to endoscopic assessment.

Sensitivity, specificity, negative predictive value, positive predictive value and

accuracy were calculated to evaluate the model’s performance. The second

test set consisted of images from LTR patients taken by the surgeon at the

endoscopic assessment directly preceding diagnosis of local regrowth.

The first test set consisted of 152 images taken from 74 patients, with 37 in

each cohort. 83.7% of patients in each group received induction TNT.

Images from LTR diagnosis were taken at a median of 288 days after

restaging, compared to 283 days in the sustained cCR cohort.

Our model showed a promising ability to correctly classify subtle mucosal

changes as LTR, with an accuracy of 0.75. The CNN also demonstrated a

potential to detect concerning features several months before a definitive

diagnosis. Machine learning models need further refinement before they are

appropriate for use in clinical practice. To improve our model, we plan to

incorporate Bayesian learning, enhance performance by introducing

endoscopic videos to the training pipeline and improve overall

representation learning by using a multi-time step analysis.

Sensitivity Specificity PPV NPV Accuracy

0.78 0.71 0.75 0.75 0.75
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Figure 1: Test set of patients with local tumor regrowth
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Images from the endoscopic exam prior to regrowth were taken at a median

of 3.9 months before diagnosis. At this time, surgeons documented

suspicious endoscopic findings for 8 patients. The model identified tumor in

images from 75% (n=6) of these patients.


