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DeepHealth partner University of Turin  
released open-access dataset UniTOPatho  

The University of Turin (UniTO) released the open-access dataset UniTOPatho collected for 
the homonymous Use Case 2 in the DeepHealth project.    

UniToPatho is a dataset of annotated high-resolution hematoxylin and eosin stained images, 
comprising different histological samples of colorectal polyps, collected from patients 
undergoing cancer screening. The dataset is a collection of the most relevant patch images 
extracted from 292 whole-slide images. The DeepHealth UNITO team makes publicly 
available a total of 9536 patches classified according to the following labels:  

NORM - Normal tissue,  
HP - Hyperplastic Polyp,  
TA.HG - Tubular Adenoma, High-Grade dysplasia,  
TA.LG - Tubular Adenoma, Low-Grade dysplasia,  
TVA.HG - Tubulo-Villous Adenoma, High-Grade dysplasia,  
TVA.LG - Tubulo-Villous Adenoma, Low-Grade dysplasia. 

 

 

 

 

 

 

 

The dataset is available at  https://ieee-dataport.org/open-access/unitopatho 1. 

 

                                                
1 The dataset could not be stored in Zenodo due to size limit. 

 

(a) NORM (b) TA.LG (c) TA.HG

(d) HP (e) TVA.LG (f) TVA.HG

Fig. 1: Example of 800⇥800µm patches for the six UniToPatho col-
orectal polyps classes.

acquired through a Hamamatsu Nanozoomer S210 scanner at 20⇥
magnification (0.4415 µm/px), as exemplified in Fig. 1. Each slide
belongs to a different patient and is annotated by expert UniTo
pathologists, according to six classes as follows:

NORM - Normal tissue
HP - Hyperplastic Polyp
TA.HG - Tubular Adenoma, High-Grade dysplasia
TA.LG - Tubular Adenoma, Low-Grade dysplasia
TVA.HG - Tubulo-Villous Adenoma, High-Grade dysplasia
TVA.LG - Tubulo-Villous Adenoma, Low-Grade dysplasia

Hyperplastic polyps usually exhibit no malignant potential [11],
while adenomas are more likely to progress into invasive carcino-
mas. Tubular and tubulo-villous are common colorectal adenomas,
with villous adenomas generally presenting higher malignant po-
tential given the larger surface [11]. Adenomas are associated with
a grade of dysplasia, which measures the abnormality in cellular
growth and differentiation [12]. Higher grade dysplasia indicates
higher malignant potential.

We split the slides into a train set and a test set with a 70% to
30% ratio, resulting in 204 slides used for training and 88 for test-
ing. Therefore, each slide is represented either in the train set or
in the test set, but not in both. Following the approach in [9, 13],
we release square patches cropped from the 292 slides.1 From each
slide, we crop multiple non-overlapping square patches at different
scales. We denote the side of the underlying physical area with �,
measured in µm, which we vary from 100 to 8000. The number
of patches obtained for each slide hence depends on multiple fac-
tors including �, the slide size and the polyp type. As common in
similar datasets, the different classes are highly unbalanced in the
dataset. We make publicly available a total of 9536 patches, 8669
of which extracted at � = 800 (1812⇥1812 pixels patches) and 867
at � = 7000 (15,855⇥15,855 pixels patches). These are the sizes
that will be used in Sec. 4. Tab. 1 provides a summary of the class
distribution for the whole slides and the released patches.

1The dataset will be available upon paper acceptance.

Patch scale � [µm]

Type 100 800 1500 4000 7000 8000

BA (6-class) 0.40 0.45 0.46 0.41 0.37 0.38

NORM 0.70 0.66 0.72 0.76 0.78 0.71
HP 0.81 0.92 0.85 0.70 0.60 0.69

TA (HG+LG) 0.65 0.66 0.65 0.71 0.76 0.70
TVA (HG+LG) 0.64 0.67 0.68 0.74 0.84 0.76

Table 2: Preliminary experiments: overall BA for all of the six
classes (first row) and BA for each polyp type, plus normal tissue.

3. PRELIMINARY ANALYSIS

We perform our preliminary experiments on the UniToPatho dataset
with a baseline strategy owing to state-of-the-art methods [6, 8]. The
method which will be described in the next section builds upon the
lessons learned during these experiments.

First, we randomly color-jitter the patches described in the pre-
vious section to augment the dataset, as proposed in [8, 6]. Next,
as in [6, 8], we train a deep convolutional neural network for image
classification on the patches belonging to the train slides. Namely,
we train an ImageNet-pretrained ResNet-18 [7] with SGD for 50
epochs, with an initial learning rate of 0.01 decayed by a factor of
0.1 every 20 epochs. The output layer is reshaped to match the Uni-
ToPatho 6-class classification problem. Each patch is downsampled
to the standard 224⇥224 pixels ImageNet size prior being fed into
the ResNet. We repeat the whole training process for different scales,
choosing � in the [100, 8000] range. For each �, the trained network
is eventually tested on the patches extracted at the same scale from
the test slides.

We analyze the the results of our preliminary experiments first
in terms of polyp type classification accuracy, next in terms of ade-
noma grade prediction for adenoma samples only. In the following,
the classification accuracy will be defined in terms of Balanced Ac-
curacy (BA) to cope with the unbalanced samples in the dataset. In
Tab. 2 (first row) we show the BA achieved when attempting to dis-
criminate all 6 classes with the baseline approach as function of the
patch scale �: it can be noted that even the best accuracy achieved
at �=1500 is quite low. Nonetheless, we conjecture that different
polyp types can be better recognized at different scales: as a con-
sequence, in Tab. 2 we also show the BA concerning the classifi-
cation of each single polyp type HP, TA, TVA plus NORM. The
TA and TVA classes encompass the respective low grade (LG) and
high grade (HG) subclasses. Indeed, breaking down the accuracy on
a per-class basis reveals that different types of polyps achieve top-
classification accuracy at different scales.

Hyperplastic Polyps (HP) are best classified at a finer 800µm
scale: we hypothesize these types of benign polyps are best discrim-
inated by looking at smaller-scale details such as gland edges [14].
Conversely, Tubular Adenomas (TA) and Tubulo-Villous Adenomas
(TVA) are best classified at a coarser 7000µm scale: we hypothesize
this type of polyps is best discriminated by looking at large-scale
macro structures such as entire glands shapes [15].

Coming to the problem of predicting the grade (LG or HG) of TA
and TVA adenomas, we investigate whether that could be best pre-
dicted at some particular scale �. Our experiments proved however
inconclusive, i.e. the adenoma grade classification accuracy does not
appear being a function of the patch scale. In fact, visual inspection
of the 224⇥224px downsampled patches reveals that the downsam-


