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ABSTRACT 
 
Background: Breast cancer is a significant global health concern accounting for 685,000 deaths in 2020 and 

2.3 million cases worldwide. By 2070, the cases are expected to rise to 4.4 million, because it is usually 

discovered at a later stage when it is too late to help the patients. For the past two decades, innovations made 

in mobile health have improved the lives of people and accessibility in multiple disciplines. 

 

This abstract explores the feasibility of using a portable ultrasound device integrated with artificial 

intelligence (AI) technology for the purpose of early screening and detection of breast cancer in women 

living in remote and rural areas, between the ages of 18 years to 75 years. 

 
Intervention: Training healthcare professionals to use this portable ultrasound with the integration of AI 

technology will provide convenience and accuracy. This technology can provide high-resolution information 

regarding anatomic and tissue changes and holds promise for early detection of lumps in the breast. This is a 

critical screening and diagnostic tool for females living in rural and remote areas. The results will be 

compared with images of mammography testing for accuracy and patients will then be referred for further 

evaluation and biopsy of their lesions. 

 
Learning Objectives: 

 

1. To assess the feasibility and effectiveness of using AI Assisted 3D Ultrasound as a first line 

investigation for lesion screening 

2. To Develop high-fidelity phantom tissue models as well as simulated images that mimic real tissue 

properties in ultrasound imaging and simulated images and provide anatomical variations for realistic 

AI training purposes. 

3. To evaluate the feasibility of using portable ultrasound integrated with AI technology for early 

screening and detection of breast lesion 
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Methods: 
 

Combining portable ultrasound with AI assisted technology holds significant promise for non- invasive and 

accessible early screening and detection of breast cancer. Here are some methods that can be employed: 
 

1. Using phantom lab to create tissue mimicking materials to screen breast cancer tissues and use 

portable ultrasound to screen the created tissue mimicking materials to train AI 

2. Automated Image Analysis: AI algorithms can analyze ultrasound images to detect abnormalities 

such as suspicious masses or microcalcifications. 

3. Integration with clinical data: the ultrasound findings of the patient will be added with the patient’s 

demographics, medical history and other medically relevant information which can improve the 

accuracy of cancer detection and provide more personalized care. 

 

Keywords: breast cancer, digital health, ultrasound, AI technology, innovation 

 

INTRODUCTION 
 
Breast cancer is the second leading cause of death from cancer in women (3), but early detection and 

treatment can considerably Formatted: Justified improve outcomes (1,4,5). Therefore, many developed 

nations have implemented large-scale mammography screening programs for women starting between the 

ages of 40 and 50(6–8). In the USA and UK combined, over 42 million exams are performed each year 

(9,10). Despite the widespread adoption of mammography, interpretation of these images remains 

challenging. The accuracy achieved by experts in cancer detection varies widely, and the performance of 

even the best clinicians leaves room for improvement (11,12). For the past two decades, innovations made in 

mobile health have improved the lives of people and accessibility in multiple disciplines. 

 

False positives can lead to patient anxiety (13), unnecessary follow-up and invasive diagnostic procedures. 

Cancers that are missed at screening may not be identified until they are more advanced and less amenable to 

treatment (14). AI may be uniquely poised to help with this challenge. Studies have demonstrated the ability 

of AI to meet or exceed the performance of human experts on several tasks of medical image analysis (15– 

19). As a shortage of mammography professionals threatens the availability and adequacy of breast- 

screening services around the world (20– 23), the scalability of AI could improve access to high-quality care 

for all. Computer-aided detection (CAD) software for mammography was introduced in the 1990s, and 

several assistive tools have been approved for medical use (24). Despite early promise (25,26), this 

generation of software failed to improve the performance of readers in real-world settings (12,27,28). More 

recently, the field has seen a renaissance owing to the success of deep learning. A few studies have 

characterized systems for breast cancer prediction with stand-alone performance which approaches that of 

human experts (29,30). However, the existing work has several limitations. Most studies are based on small, 

enriched datasets with limited follow-up, and few have compared performance to readers in actual clinical 

practice, relying instead on laboratory-based simulations of the reading environment. So far there has been 

little evidence of the ability of AI systems to translate between different screening populations and settings 

without additional training data (31). Critically, the pervasive use of follow-up intervals that are no longer 

than 12 months (29,30,32,33). This abstract explores the feasibility of using a portable ultrasound device 

integrated with artificial intelligence (AI) technology for the purpose of early screening and detection of 

breast cancer in women living in remote and rural areas, between the ages of 18 years to 75 years. 

 

METHODS 
 

Combining portable ultrasound with AI holds significant promise for non-invasive and accessible early 

screening and detection of breast lesions. Some methods that can be employed include the integration of 

artificial intelligence technologies. 
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According to a published study, artificial intelligence incorporates convolutional deep learning algorithms to 

achieve quantitative assessments and recognize complex patterns. The capabilities of these deep learning 

algorithms enable AI to make diagnostic predictions, making it increasingly prevalent in medical imaging. 
 

For instance, Lutz et al. (2013), in their publication within oncology and palliative care, highlighted multiple 

efforts to explore radiomics as a tool for assisting clinical decision-making related to the diagnosis and risk 

stratification of various cancers. More recently, radiomics has incorporated deep learning techniques to learn 

from readily available imaging data. 
 

Our research is focused on following methodology: 
 

1. Automated Image Analysis: AI algorithms can analyze ultrasound images to detect abnormalities 

such as suspicious masses or microcalcifications. 

2. Data Extraction: AI can discern relevant features from ultrasound images, including the shape, 

texture, and echogenicity of lumps or lesions. These features can then be utilized to classify the 

likelihood of malignancy and assist in making diagnostic predictions. 

3. Integration with Clinical Data: The ultrasound findings will be combined with the patient's 

demographics, medical history, and other relevant medical information. This integration can improve 

the accuracy of cancer detection and provide more personalized care. 

4. Real-Time Support: AI can offer real-time decision support to surgeons and radiologists during 

ultrasound examinations. Convolutional deep learning algorithms can highlight suspicious regions by 

providing probability scores for malignancy. 

5. Remote Diagnosis and Telemedicine: Portable ultrasound devices combined with AI can facilitate 

remote diagnosis and telemedicine initiatives for patients in rural or remote areas, allowing women to 

undergo testing from the convenience of their homes. This approach can enhance early detection of 

breast cancer and improve access to timely screening and diagnostic services before the lesion 

advances to late-stage cancer. (Figure 1-4) 
 

 

Figure 1 Glandular lesion seen in breast phantom tissue using point of care ultrasonic device 
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Figure 2 Cystic lesion seen in breast phantom tissue using point of care ultrasonic device 
 

Figure 3 Cancerous lesion seen in the breast phantom tissue using point of care ultrasonic device 
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Figure 4 Fibroadenomatous lesion in phantom breast tissue using point of care ultrasonic device 
 

Using tissue mimicking materials to create breast phantom tissue in the lab as an inexpensive way to screen 

breast tissue and breast lesions 
 

Figure 5 Phantom breast tissue created from tissue mimicking materials in the lab 
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Figure 6 Dr. Majd Oteibi study author and principal investigator screenshot while storing the phantom breast  

tissue In the fridge 
 

Figure 7 Dr. Majd Oteibi study author and principal investigator screenshot while assessing a phantom breast 

tissue using point of care ultrasonic device 
 

PROJECT SUMMARY 

This proposal investigates the feasibility and effectiveness of utilizing portable ultrasound devices integrated 

with artificial intelligence (AI) technology for the early screening and detection of breast lesions in women 

aged 18 to 75 years, residing in rural and remote areas. 
 

Assessing Feasibility and Effectiveness Objective: Evaluate the feasibility and effectiveness of AI-assisted 

3D ultrasound as a primary investigation method for early breast cancer screening and detection. 
 

Approach: Train healthcare professionals to utilize portable ultrasound devices at home, integrating AI for 

real-time analysis. Evaluate feasibility through a two-year study at Phantom Labs. 
 

Outcome: 
 

Determine the viability of AI-assisted portable ultrasound as a cost effective, accessible, and as a reliable 

screening tool. Enhancing Technology and Implementation. Early breast lesion screening has potential 
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impact to save patients’ lives, before it develops into a cancer. This will also help improve patient outcomes 

and reduce costs of treatment for females due to early detection of breast lesions. The combination of 

portable ultrasound and AI offers the potential for non-invasive, accessible, and cost-effective screening in 

diverse healthcare settings, particularly in underserved or rural areas. This is especially useful in females 

living in remote, and rural places. 

Objective: Develop and enhance technology for widespread implementation of AI-assisted Portable 

ultrasound in remote and rural areas 

Approach: Develop high-fidelity phantom tissue models and simulated images for realistic AI training. 

Integrate AI findings with patient demographics and medical history. Explore real-time decision support for 

ultrasound examinations. 

Outcome: Establish a robust technology framework for accurate breast cancer detection in diverse 

healthcare settings, including remote and rural areas. 

Evaluation of Long-Term Impact Objective: Assess the long-term impact of AI-assisted portable 

ultrasound on patient outcomes, including survival rates and healthcare costs. 

Approach: Implement the technology in diverse healthcare settings over an extended period. Monitor patient 

outcomes, referral rates, and treatment costs. 

Outcome: Provide evidence for the sustained effectiveness and cost-effectiveness of AI-assisted Portable 

ultrasound in rural and remote areas. 

Innovation: Integrating AI with portable ultrasound for breast cancer screening represents a cutting-edge 

approach, enhancing accessibility and accuracy. The development of high-fidelity models and real-time 

decision support further positions this project at the forefront of technological innovation in healthcare. 

DISCUSSION 

AI can analyze breast mass images from low-cost portable ultrasound machines and accurately identify 

cancer. Research shows that AI correctly identifies 96% to 98% of women with cancer using either portable 

ultrasound or standard-of-care ultrasound images. 
 

Figure 8 According to the published study on Artificial intelligence incorporates convolutional deep learning 

algorithms to reach quantitative assessments and recognize complex patterns 
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In remote and low-resource areas, AI could serve as a valuable tool for identifying breast masses that require 

urgent attention. Breast lumps are often discovered incidentally during a breast self-exam or a clinical 

examination by a medical professional. 
 

Breast cancer screening is essential, as it can detect cancers in the breast before a lump is palpable. While 

cancer screening has been a primary focus in Western countries, rural areas and low to middle income 

countries frequently lack access to organized screening programs and the necessary technology. 
 

In low resource areas, breast cancer most commonly presents as a palpable lump in the breast. Ultrasound 

can play a critical role in early detection, leading to more effective and less invasive treatment options, as 

well as improved patient outcomes. 
 

Unfortunately, women in these regions often face significant barriers to accessing breast healthcare. Many 

cannot receive the necessary care for several months, even when they detect a lump that may be cancerous. 
 

Timeline 
 

Use this portable ultrasound and integrate AI and follow up the patients’ findings for two years in phantom 

labs. These findings show that integrating AI with portable ultrasound for breast cancer screening and early 

detection holds promise and is more convenient to use. Also make this technology widely available to 

females in rural and remote areas. Further research and development are needed to enhance the feasibility 

and effectiveness of using AI assisted point of care ultrasonography for early detection of breast disorders. 
 

CONCLUSIONS 

The integration of portable ultrasound and AI presents a promising opportunity for non-invasive, accessible, 

and cost-effective screening across a wide range of healthcare environments. This approach is particularly 

advantageous in underserved or rural areas, where access to traditional healthcare facilities may be limited. 

In these regions, portable ultrasound devices can be deployed to reach women who might otherwise face 

significant barriers to screening. 
 

This technology is especially beneficial for women living in rural and remote areas, where healthcare 

resources are often scarce and disparities in access to medical care are prevalent. By providing a reliable and 

efficient screening method, portable ultrasound combined with AI can help bridge the gap in breast cancer 

detection, ensuring that women receive timely and effective care. 
 

Early detection of breast cancer is crucial, as it has the potential to save lives and dramatically improve 

patient outcomes. When cancer is identified at an early stage, treatment options are generally more effective 

and less invasive, which can lead to higher survival rates and a better quality of life for patients. 

Furthermore, early detection can significantly reduce treatment costs, as managing cancer in its initial stages 

typically requires fewer resources than addressing advanced disease. 
 

In summary, the combination of portable ultrasound and AI not only enhances access to essential healthcare 

services but also plays a critical role in improving public health outcomes. By making early breast cancer 

screening more widely available, this innovative approach has the potential to transform the landscape of 

women’s health, particularly in regions that need it the most. 
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