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derived from mammography reports written in Spanish col-
lected across multiple medical units operated by the Oxades
company in Paraguay. The dataset contains 4357 records and
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Dataset link: Dataset of Spanish
Mammographic Reports with BI-RADS
Classification (Original data)
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15 variables, including the text of the complete report
and also each of its sections separately (clinical observa-
tions, diagnostic conclusions, follow-up recommendations),
and the BI-RADS (Breast Imaging Reporting and Data Sys-
tem) classification assigned to each one of the reports. Ad-
ditionally, the dataset includes metadata such as report IDs,
dates, and patient information such as age, patient rea-
sons for the analysis, last menstruation period, type of hor-
monal therapy received, family history and number of chil-
dren. To ensure patient confidentiality, all identifiable data
was removed, and the dataset was structured using auto-
mated segmentation and manual verification to ensure qual-
ity and transparency. This dataset is an invaluable resource
for both medical and Al research communities. It provides
real-world data for developing and testing NLP algorithms
and machine learning models, specifically for automating
BI-RADS classification and analyzing mammography reports.
© 2025 The Author(s). Published by Elsevier Inc.
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Specifications Table

Subject Health Sciences, Medical Sciences & Pharmacology

Specific subject area
Data format

Type of data

Data collection

Data source location

Data accessibility

Related research article

BI-RADS Classification Based on Mammographic Report Observations

Table

CSV delimited by “;”

Mammographic reports were collected from multiple clinics operated by the Oxades
company, with ethical approval and patient anonymization. Data extraction involved
segmenting reports into observations, conclusions, and recommendations, adding
columns for report ID, complete text, date, and BI-RADS categorization from
conclusions. Additional patient information, such as age, LMP, hormonal therapy,
family history, reason and number of children, was included. Sensitive client data
sections were excluded to protect privacy.

Oxades Company: Alamo ¢/ Avda. Américo Picco N° 2610 Villa Elisa, Paraguay
1967 reports correspond to images acquired at Christian Medical Unit

1016 reports correspond to images acquired at Tava Capiatd Medical Unit

696 reports correspond to images acquired at Universitario Medical Unit

517 reports correspond to images acquired at Medicoop Medical Unit

114 reports correspond to images acquired at Santa Rita Medical Unit

47 reports correspond to images acquired at San Lucas Medical Unit

Repository name: Zenodo

Data identification number: 10.5281/zenodo.14827680

Direct URL to data: https://zenodo.org/records/14827680

None.

1. Value of the Data

 The dataset provides a comprehensive collection of mammography reports, including BI-RADS
categorization, which can be used for advancing research in automated classification and ra-

diology report analysis.

» The data enables the development and testing of Natural Language Processing (NLP) al-
gorithms for extracting relevant diagnostic information from mammography reports. Re-
searchers can use this dataset to refine existing models or develop new ones for clinical
applications. For example, the dataset can be used to train machine learning algorithms to
develop models to classify mammography reports into BI-RADS categories based on clinical
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observations, diagnostic conclusions, and follow-up recommendations [5,6]. Also, this dataset
can be used to develop domain-specific NLP tools, such as automated report generation sys-
tems [7], which assist radiologists in generating structured reports based on raw text input
to ensure the consistency and completeness of mammography reports.

Due to the lack of publicly available, labeled mammography datasets, this collection helps
bridge the gap, offering a standardized set for other researchers to compare methods and
algorithms.

By excluding sensitive personal data, the dataset provides a valuable resource that complies
with privacy standards while still containing real and reliable medical information. The au-
thenticity of the data, collected from actual mammography reports, ensures its high rele-
vance and trustworthiness for healthcare research, unlike artificially generated datasets. This
enhances the credibility and impact of studies in healthcare informatics.

2. Background

The research was motivated by the desire of two research teams, a Computer Vision Team
from the National University of Asuncién and a Natural Language Processing (NLP) Team from
the National Autonomous University of Mexico, to use the dataset for developing Al mod-
els to assist in cancer diagnosis. The Oxades company was responsible for the Image Acquisi-
tion and Processing and Report Generation and Structuring, ensuring the quality and consis-
tency of the data. The Computer Vision Team focused on applying machine learning models to
mammographic images for diagnostic purposes, while the NLP Team handled Data Preparation,
Anonymization, and Data Structuring, ensuring the dataset’s usability for NLP applications. This
collaboration aims to address the scarcity of publicly available datasets and advance Al-driven
solutions for improving diagnostic accuracy in healthcare. The research drew significant inspira-
tion from existing literature, particularly the systematic review by Casey et al. [2], which high-
lighted advancements and persistent challenges in the field of NLP applied to radiology reports.

A key barrier identified was the scarcity of publicly available datasets due to privacy, ethics
and confidentiality concerns due to the nature of the data. Although many studies detail data
collection processes and report important findings, they often refrain from publishing their data
sets, making replicability and comparative analysis of algorithmic performance difficult, an ex-
ample of this is the works of Kuling et al. [3] and Lépez-Ubeda et al. [4] where it is mentioned
that the use of external datasets are necessary to better generalize the results of their studies,
however it is not possible due to the lack of existence of public datasets.

Addressing the scarcity of publicly available datasets in this domain enables replicability
of previous studies and fosters the development of innovative diagnostic tools. Moreover, it
supports advancements in evidence-based healthcare, assisting medical practitioners and re-
searchers in improving diagnostic accuracy and enhancing patient care through Al-driven so-
lutions.

3. Data Description

The dataset is available in CSV format (semicolon-delimited). It contains 4,357 reports and 15
variables, which capture key elements of the mammographic reports and patient data [1]. Below
is a brief description of each variable:

« ID_R: Unique identifier for each record in the dataset.

« Year: The year when the mammography was conducted.

« Month: The month when the mammography was conducted.

« Medical_Unit: Indicates the folder from which each report originated. Each folder represents
a different clinic where the mammography was performed.

« Full_Report: The full text of the mammographic report as recorded by the clinician.
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Table 1
Missing values in dataset.

Column Missing Values

ID_R

YEAR

MONTH
MEDICAL_UNIT
FULL_REPORT

LMP
HORMONAL_THERAPY
FAMILY_HISTORY
REASON
OBSERVATIONS
CONCLUSION
RECOMMENDATIONS
BI_RADS

AGE

CHILDREN

—_
N
w

LMP: Date of the last menstruation period of the patient.

Hormonal_Therapy: Specifies the type of hormonal therapy received by the patient.
Familiy_History: Indicates whether any family member has been previously diagnosed.
Reason: The patient’s reason for undergoing the analysis.

Observations: The section within the report where detailed observations of the mammo-
graphic study are noted.

Conclusions: A section in the report where a clinician assigns a BI-RADS category based on
the observations.

Recommendations: A section providing recommendations for the patient based on the find-
ings of the mammography.

BI-RADS: The BI-RADS category assigned to the report, which indicates the level of concern
for malignancy.

Age: The age of the patient at the time of the mammography.

Children: The number of children the patient has.

3.1. Dataset statistics

In this section, we present various statistics related to the classes in our dataset:

Missing Values: Table 1 is a table displaying the missing values per column. The figure shows
that the ‘LMP’ field has 135 records where the date of the last menstruation period was not in-
cluded in the reports, ‘Recommendations’ field has 10 records where no follow-up recommen-
dations were included in the reports. In the ‘Age’ field, 15 records lack patient age information.
Lastly, the ‘Children’ field contains 125 records without data on the number of children for the
respective patients. Except for these three fields, all other columns contain no missing values.

BI-RADS values: The dataset includes a distribution of BI-RADS categories as shown in
Table 2. The most frequently assigned category is BI-RADS 2, with 2635 records indicating a
likely benign result. BI-RADS 0 and 1 follow with 966 and 596 records respectively, represent-
ing cases needing additional imaging or negative findings. In contrast, higher BI-RADS categories
that indicate increased suspicion of malignancy (BI-RADS 4, 5, and 6) are less represented, with
only 52, 16, and 5 records each. This distribution highlights a class imbalance, particularly in
categories associated with higher risk.

Records in years: The dataset contains records spanning five years, as detailed in Fig. 1. The
highest number of records is from 2023, with 1505 entries, followed closely by 2022 with 1493
records. In contrast, 2019, 2020, 2021 and 2024 have fewer records because data collection for
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Fig. 1. Distribution of records by year.
Table 2
Number of records per BI-RADS Value.
BI-RADS Values Number of records
0 966
1 596
2 2635
3 87
4 52
5 16
6 5
Table 3
Distribution of records by Month.
Month Number of records
January 707
February 318
March 310
April 290
May 296
June 278
July 334
August 306
September 216
October 681
November 227
December 394

those years is available only to certain months, unlike the years 2022 and 2023 which include
all 12 months.

Records in months: The distribution of records by month is summarized in Table 3. It can
be observed that the months maintain a certain average of records except for 3, January, October
and December, these have more because not all years within the dataset have records for the 12
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months, specifically the years 2019, 2020 and 2021 only have records in the months of January
and December.

In addition, Fig. 2, illustrates how the number of records fluctuates over the five-year period.
Notably, there are significant increases in the volume of reports as October approaches each year.
This pattern aligns with heightened awareness and diagnostic activities during Breast Cancer
Awareness Month, emphasizing the importance of early detection and prevention efforts.

Age distribution: Fig. 3 shows the distribution of patient ages in the dataset, covering a wide
range from 23 to 94 years old. The age group with the highest frequency is between 40 and
50 years, peaking at age 42 with 158 records. There is a steady decline in records for patients
older than 70 years, reflecting either lower screening rates or patient demographics. The dataset
provides diverse age representation, contributing to comprehensive analyses of mammography
report patterns across different life stages.
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Table 4

Distribution of number of children.
Number of Children Number of records
0 435
1 661
2 1288
3 997
4 416
5 189
6 103
7 46
8 39
9 18
10 19
11 10
12 7
13 3
15 2

Distribution of number of children: Table 4 presents the distribution of the number of chil-
dren among the patients in the dataset. The largest group consists of individuals with 2 chil-
dren, with 1288 records. This is followed by those with 3 children (997 records) and 1 child
(661 records). Fewer individuals have higher numbers of children, with only a small number of
patients reporting 13 or more children. This distribution highlights a typical family size, where
most patients have between 0 to 5 children, with a significant drop in frequency for larger fam-
ily sizes.

4. Experimental Design, Materials and Methods

This section describes the procedures used to acquire mammographic images and the or-
ganization of the dataset obtained from multiple clinics operated by the Oxades company in
Paraguay.

4.1. Image acquisition and processing

The mammographic images used in this study were acquired at the diagnostic imaging ser-
vice following strict quality protocols to ensure optimal visualization of breast structures and
diagnostic precision. The imaging studies were performed using three different mammography
machines and subsequently digitized using a CR Carestream system, which holds FDA-approved
mammographic certification. This guarantees the fidelity of the images during the conversion
from analog to digital, meeting international quality standards.

The images were captured by licensed radiology specialists trained in mammographic image
acquisition, ensuring adherence to positioning protocols and image quality standards. Each study
included the two fundamental mammographic projections:

+ Cranio-Caudal (CC): Captures the breast from a top-down perspective, providing a superior-
inferior view.

- Medio-Lateral Oblique (MLO): Captures the breast at an approximately 45° angle, allowing
better visualization of the axillary region and deep tissues.

Each breast was examined using both projections, resulting in a total of four images per pa-
tient. Once obtained, the images were digitized using the CR Carestream system, ensuring that
the quality remained consistent with the original scan. The digitized images were then processed
and stored in a PACS (Picture Archiving and Communication System) for analysis and interpre-
tation by diagnostic imaging specialists.
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Fig. 4. Diagram of the image acquisition and processing.

Fig. 4 represents the key steps involved in the process, from the acquisition of mammo-
graphic images to their digitization, storage, and subsequent analysis.

4.2. Report generation and structuring

After the acquisition and processing of mammographic images, structured radiology reports
were generated to provide a detailed clinical interpretation. Each report was prepared by a cer-
tified radiologist, following the BI-RADS (Breast Imaging Reporting and Data System) standard,
ensuring consistency and reliability in diagnostic conclusions.

4.3. Report standardization

Each radiology report followed a structured format, consisting of the following sections:

« Clinical Observations: Detailed description of the mammographic images.

- Diagnostic Conclusions: BI-RADS category assigned by the radiologist based on the evalua-
tion.

« Follow-up Recommendations: Suggestions based on the BI-RADS classification, including the
need for additional studies or biopsies in specific cases.

4.4. Data preparation and anonymization

To ensure patient confidentiality, all identifiable personal data, such as names, dates, and
medical histories, were excluded from the dataset. Only non-sensitive information such as pa-
tient age and number of children was retained. The anonymization process involved excluding
the introductory section of each report, which contained personal data, as well as the final sec-
tion containing the data and the signature of the treating physician, which resulted in the com-
plete anonymity of the mammographic studies.

4.5. Data structuring and quality control

Data quality was ensured using Python scripts to segment and structure the reports into rel-
evant sections automatically. The dataset was processed and structured using Python scripts,
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which automatically segmented the reports into relevant sections, including: Clinical observa-
tions, Diagnostic conclusions, Follow-up recommendations and BI-RADS classification.

Manual verification of a representative sample was performed to confirm the consistency
and accuracy of the segmentation. Additionally, values with missing data were identified and
documented to improve dataset transparency.

Finally, the dataset was provided in a standardized tabular format (CSV, delimited by ";"),
ensuring compatibility with analytical tools and ease of use for researchers and Al applications.

Limitations

A significant limitation of this dataset is the class imbalance within the BI-RADS categories,
particularly those representing higher risk classifications. While BI-RADS categories 5 and 6,
which indicate probable or confirmed malignancy, have only 9 records each, category 2, rep-
resenting benign findings, contains over 2,000 records. This distribution reflects real-world clin-
ical scenarios where high-risk diagnoses are relatively rare but presents a challenge for machine
learning models, which may become biased toward predicting the more common benign cases.

The imbalance may limit the dataset’s immediate usability for tasks requiring balanced clas-
sification across all BI-RADS categories without additional data processing techniques, such as
class reweighting or oversampling. Despite this, the dataset remains a valuable resource for
studying the characteristics of mammographic findings and developing natural language process-
ing models tailored to radiology reports. Further contributions to the dataset could help mitigate
these limitations and support more robust algorithm development.
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