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Diagnosis of parotid gland tumours rely on magnetic res-
onance examination, fine-needle aspiration biopsy, or in some
cases, invasive surgery that can damage facial nerves. In this
work, we propose a machine learning model that can discrim-
inate parotid tumours into histopathological subtypes from
magnetic resonance imaging (MRI) scans, and further evalu-
ate its impact on the diagnostic decisions of radiologists. We
aim at improving the diagnosis of parotid neoplasms while
avoiding any physical harm to patients. The radiologists im-
proved their performance after observing the predictions of
the algorithm. We conclude that machine-learning-based ra-
diomics classification can assist radiologists.

1. DATA

The cohort gathers patients that underwent an MRI exami-
nation for parotid tumours at Gustave Roussy Cancer Cam-
pus (France) between 2012 and 2021. All the patients subse-
quently underwent surgery, with histopathologic examination
performed in the same center. The data includes four MRI se-
quences (T1w, Tlce, T2w, DWI) of 134 patients, along with
histopathological subtypes categorized into pleomorphic ade-
nomas (benign), Warthin’s tumour (benign) and carcinomas
(malignant) (see Fig. 1(b)).

2. METHODS

Parotid gland tumours were manually segmented using the
software Olea Sphere on the four different MRI sequences
(see Fig. 1(a)). Using the same software, 108 radiomic fea-
tures were extracted from the MRI sequences. Harmoniza-
tion steps at the image and feature levels compensate the high
variability of the data. A feature selection step based on the
F-test method sorts out variables that are independent of the
target. The classification is perform through random forest
algorithm, with a five-fold cross-validation, using an 80:20
ratio between training and test samples.

This work was supported by the European Research Council Starting
Grant MAJORIS ERC-2019-STG-850925.

3. RESULTS

Radiologists and the proposed machine learning model were
exposed to the MRI data to classify the tumors. The machine
learning technique reached an accuracy of 0.720 and a mean
AUC of 0.838 on test set when considering all classes (see
Fig. 1(c)). Senior radiologists displayed worse performance
compared to the juniors and to the algorithm. Finally, all ra-
diologists were given the opportunity to change their decision
by observing the algorithm prediction. Seniors improved their
accuracy in a 5.6% and juniors in a 6.3%.
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Fig. 1: (a) Segmentation of MRI image. (b) Dataset description. (c)
One-Versus-All ROC curves of the algorithm predictions for each
tumor class and performance metrics of the radiologists.



