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a b s t r a c t 

This article presents 582 bone scan images from 291 adult 

patients who attended the Nuclear Medicine Service at the 

Instituto de Investigaciones en Ciencias de la Salud (IICS) of 

the Universidad Nacional de Asunción (UNA), Paraguay, be- 

tween 2020 and 2024. The images were acquired using tri- 

modal SPECT-CT-PET equipment, model AnyScan SCP, and the 

MEDISO brand. Approximately 20 mCi of technetium-99m 

methylene diphosphonate (99m Tc-MDP) was administered to 

each patient, producing whole-body planar images in ante- 

rior and posterior projections of the axial and appendicular 

skeleton with a resolution of 256 × 1024 pixels. The images 

were labeled according to the final diagnosis by a nuclear 

physician, covering conditions ranging from joint lesions to 

bone metastases. This dataset will be helpful for researchers 

working on bone scan image analysis using artificial intelli- 

gence techniques to classify bone metastases. 
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pecifications Table 

Subject Nuclear Medicine 

Specific subject area Bone Scans 

Data format PNG (.png) bone scan images whose dimensions are 256 × 1024. 

Annotations of the classifications in an EXCEL file (.xlsx). 

Type of data • Image 

• Excel File 

Data collection The acquisition of bone scan studies was performed on a trimodal SPECT-CT-PET 

equipment, AnyScan SCP model from MEDISO brand, under the following protocol: 

• Bone scan studies: The adult patient received an intravenous dose of approximately 

20 mCi of technetium-99m methylene diphosphonate (99mTc-MDP). Image acquisition 

was performed with an energy window centered on the 140 keV photopeak of the 

spectrum, with a window width equal to 20 %. The bone scan images correspond to the 

anterior and posterior projections. The acquisition matrix is 256 × 1024 pixels. 

Data source location The bone scan images dataset for the study of bone metastases in adult breast cancer 

patients was acquired at the Nuclear Medicine Service of the Department of Biomedical 

Engineering and Imaging, Instituto de Investigaciones en Ciencias de la Salud, Universidad 

Nacional de Asunción (abbreviated as IICS-UNA), San Lorenzo 111421, Paraguay [ 1 ]. 

Data accessibility Repository name: Bone scan images dataset for study of bone metastases in adult breast 

cancer patients at IICS-UNA Paraguay. 

Data identification number: 10.5281/zenodo.13900966 

Direct URL to data: https://zenodo.org/records/13900966 

. Value of the Data 

• This dataset is valuable for researching and training professionals in studying pathologies

involving bone metastases. 

• Nuclear physicians can significantly enhance their diagnostic abilities by incorporating the

bone scan dataset into their professional training, thereby empowering them to confidently

detect bone metastases and other skeletal abnormalities. 

• This dataset is a valuable and scalable resource for digital image processing, as well as for the

application and training of artificial intelligence models for bone metastases classification. 

. Background 

Bone metastases are a frequent complication in advanced stages of breast cancer, significantly

mpacting the quality of life of patients due to complications such as pathological fractures,

pinal cord compression, hypercalcemia, and chronic pain. Early detection of these lesions is

rucial to optimize treatment and improve clinical outcomes [ 2 ]. 

Bone metastases may occur in various anatomical regions, including the cranium, upper limbs

scapulae, clavicle, humerus), spine, thorax (rib cage, sternum), and lower limbs (pelvis, sacrum,

emur, tibia, and fibula) [ 3 ]. 

Using radiopharmaceuticals such as technetium-99m methylene diphosphonate (99m Tc-MDP),

one scan has become a highly sensitive method to identify skeletal anomalies, although they

ave low specificity. Interpreting skeletal or joint abnormalities requires considering all available

nformation, including the patient’s clinical history, recent findings, physical examination, and

esults from other tests [ 4 , 5 ]. For several decades, bone scans have been used as the primary

ethod for staging and assessing the response to treatment of bone metastases [ 6 ]. 

http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.5281/zenodo.13900966
https://zenodo.org/records/13900966
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3. Data Description 

99m Tc-MDP is the radiopharmaceutical used for bone scan imaging in the Nuclear Medicine

Service of IICS-UNA. 

A bone scan in adults requires a single intravenous injection with an average dose of 500

MBq (300–740 MBq, 8–20 mCi). The administered dose is typically 8 to 10 MBq/kg for adults

[ 5 ]. 

The normal distribution of radiolabeled bisphosphonates requires detailed knowledge to in-

terpret the image correctly. The symmetry and homogeneity of tracer uptake should be a top

priority. The examination commonly visualizes the renal system and urinary tract, as well as

diffuse or focal tracer uptake in the soft tissues [ 5 ]. 

Evaluating increases and decreases in tracer uptake requires identifying abnormalities as ei-

ther focal or diffuse. An objective assessment of focal or diffuse increased skeletal uptake com-

pares it to the contralateral bone or soft tissue. Descriptions of abnormal findings detail the

localization, size, shape, intensity, and number. Focally increased activity occurs more frequently

than decreased uptake, which can sometimes be more challenging to identify [ 5 ]. 

Fig. 1 shows images displaying a homogeneous and symmetrical uptake across all bone struc-

tures of the skeleton examined. These images represent a normal bone scan pattern and indicate

no bone metastases. 

Fig. 2 shows images with an increased tracer concentration of high intensity in multiple cra-

nial calottes, the spine in its entire extension, the pelvis with greater intensity in the right

sacroiliac joint, both femurs, the proximal third of both humeri, and the manubrium of the

sternum. This bone scan pattern indicates disseminated bone metastases and categorizes the

findings accordingly. 

The classification labels corresponding to the final diagnostic findings for each pair of images

are shown at the bottom of Figs. 1 and 2 . 

The dataset is organized into two folders, each named according to the classification of the

images: bone metastases and no bone metastases. Each of these is further subdivided into fold-

ers corresponding to the projections generated during the acquisition of the bone scan images,

anterior and posterior. 

This dataset contains records from 291 adult breast cancer patients between 2020 and 2024,

each with images corresponding to anterior and posterior projections, totaling 582 images re-

lated to bone pathology diagnoses obtained through bone scans. 

The file ’Bone Scan Images Dataset.xlsx’ contains the relevant data and diagnoses for each

pair of images. Fig. 3 shows the information available in the XLSX file with the following de-

scription for each column: 

• The “Patient” column contains the anonymized and renamed patient image number. 

• The “Image Anterior View” column specifies the anterior projection and patient number. 

• The “Image Posterior View” column specifies the posterior projection and patient number. 

• The “Format” column indicates the image format (PNG). 

• The “Acquisition Date” column specifies the date the bone scan was acquired. 

• The “Sex” column indicates the sex of the patient. 

• The “Age” column specifies the patient ̓s age. 

• The “Weight” column specifies the patient ̓s weight. 

• The “Height” column specifies the patient ̓s height. 

• The “Diagnosis Classification” column specifies the pathology diagnosed, which could be cat-

egorized as bone metastases or no bone metastases. 

As shown in Table 1 , there is a significant difference in the incidence of breast cancer be-

tween women and men, with women being much more affected. Regarding classification, it is

notable that from 2020 to 2024, fewer final diagnoses were classified as bone metastases com-

pared to the no bone metastases classification. The average age by classification and sex high-

lights that patients with bone metastases are younger compared to those without. 
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Fig. 1. Bone scan images of a breast cancer patient with no bone metastases. In the anterior (left) and posterior (right) 

views, a homogeneous distribution of the radiotracer is observed in the skeleton, with no areas of abnormal uptake that 

would indicate bone lesions or metastases [Own source]. 

Table 1 

Number of patients by diagnosis, sex, number of patients (N), and average age (years). 

Diagnosis Sex Number of patients (N) Average Age (years) 

Bone metastases 

N = 60 (21 %) 

Female 60 53 

Male N/A N/A 

No bone metastases 

N = 231 (79 %) 

Female 229 55 

Male 2 59 

Total number of patients 291 
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Fig. 2. Bone scan images of a breast cancer patient with bone metastases. In the anterior (left) and posterior (right) 

views, focal areas of increased uptake are identified in the skeleton, suggesting the presence of bone lesions compatible 

with metastasis [Own source]. 

 

 

 

Fig. 4 shows how the number of patients with bone metastases and those in the no bone

metastases classification varied over the years, with a higher prevalence in the no bone metas-

tases classification and a peak in such cases in 2023. 

It is important to note that for 2024, data from only the first eight months were considered;

therefore, Fig. 4 shows a decrease in the bar graphs for both classification groups. 
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Fig. 3. The ’Bone Scan Images Dataset.xlsx’ file contains information for each image pair, including patient number, views, image format, acquisition date, demographic details, and 

diagnostic classification. 
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Fig. 4. The comparative graph shows the number of patients by classification and year the study was conducted. A 

higher prevalence is observed in the no bone metastases classification, peaking in 2023. 

 

 

 

 

 

 

 

 

 

 

 

4. Experimental Design, Materials and Methods 

This section explains the procedures used to acquire bone scan studies and the organization

of the dataset acquired from the Nuclear Medicine Service at IICS-UNA. 

a. Protocol/image acquisition: 

Instrumentation: A dual-head gamma camera, the AnyScan SCP model from the MEDISO

brand, was part of trimodal SPECT-CT-PET equipment. 1 

The protocol used for bone scan image acquisition is presented below in a general descrip-

tion. 

• Patient preparation: Patients are interviewed, their data are recorded in a clinical file and

informed consent is obtained. Metal objects are removed from the areas of the body to be

scanned. The patient should be well hydrated and urinate frequently before, during and after

the study. 

• Administration of the radiopharmaceutical: An intravenous dose of 99m Tc-MDP, usually about

20 mCi, is administered. 

• Biodistribution of the radiopharmaceutical: An uptake time after injection is expected for the

radiopharmaceutical to be adequately distributed in the body. This time is variable, but there

is usually a wait of between 2 to 4 hours for the study. 

• Image acquisition: 

Bone scans: 

◦ Patient positioning: Passive supine decubitus with arms at the sides, and head and feet

secured to prevent movement. 

◦ Collimator: LEHR (Low Energy High Resolution). 

◦ Energy window: ±20 % centered at 140 keV. 

◦ Image matrix: 256 × 1024 pixels. 

◦ Image representation: 16-bit grayscale. 

• Image processing: MEDISO InterView XP software is used to process whole-body images. 

• Medical interpretation: A nuclear physician examines images to locate normal or abnormal

bone pathologies, such as tumors, fractures, diseases, or other abnormalities. 
1 Mediso Medical Imaging Systems, AnyScan® Family - AnyScan®, Mediso. Available at: https://mediso.com/global/ 

en/product/anyscanr-family/anyscanr 

https://mediso.com/global/en/product/anyscanr-family/anyscanr
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• Final report: The nuclear physician interprets the bone scan images and generates a detailed

report containing findings, diagnoses, and recommendations. 

b. Data Organization and Storage: 

• Folder Structure: Bone scan images are classified and grouped into individual folders accord-

ing to classification labels and the image pairs’ projection type. 

• Labeling and Recording: Each pair of images is classified according to the diagnosed patholo-

gies and recorded according to the order in the Excel file. 
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