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Letter to the Editor

Artificial intelligence in surgical care for low- and middle-income countries: Challenges, 
opportunities, and the path forward
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A B S T R A C T

The application of Artificial Intelligence (AI) and Machine Learning (ML) in surgical care has significantly 
advanced healthcare delivery in high-income countries (HICs), yet remains underutilized in lower- and middle- 
income countries (LMICs). With a growing burden of surgical diseases, limited surgical expertise, and constrained 
healthcare resources, AI and ML offer transformative potential in optimizing surgical workflows, improving 
patient outcomes, and expanding access to specialized care. This manuscript explores the current status, chal
lenges, and future prospects of AI and ML in surgical care for LMICs, emphasizing the critical need for invest
ment, capacity building, and policy development to bridge the healthcare gap.

Introduction

Surgical diseases account for a significant proportion of global 
morbidity and mortality, with LMICs bearing the highest burden due to 
limited access to timely and quality surgical care [1]. An estimated 5 
billion people worldwide lack access to safe and affordable surgical care, 
with LMICs facing 143 million additional surgical procedures needed 
annually to meet global demands [2]. Conditions such as traumatic in
juries, obstetric complications, and cancer-related surgeries contribute 
to a growing disease burden, exacerbated by shortages of trained sur
geons and inadequate healthcare infrastructure [3].

AI and ML have revolutionized surgical practice in HICs, enhancing 
decision-making, precision, and efficiency [4]. Robotic-assisted surgery, 
AI-guided imaging, and predictive analytics have significantly reduced 
surgical errors and improved patient outcomes [5]. However, their 
adoption in LMICs remains slow, hindered by infrastructural de
ficiencies, lack of expertise, and financial constraints. As healthcare 
systems in LMICs evolve, integrating AI-driven innovations into surgical 
care presents an opportunity to overcome traditional barriers and 
improve surgical outcomes [6].

Current landscape of AI and ML in surgical care

AI and ML applications in surgery span various domains, including 
preoperative assessment, intraoperative guidance, and postoperative 
monitoring [7]. Predictive analytics can assess patient risk factors and 
optimize surgical planning, while AI-driven imaging technologies such 
as augmented reality (AR) and computer vision enhance surgical pre
cision [8]. Robotics-assisted surgery, though still in its infancy in LMICs, 
holds promise for improving surgical accuracy and accessibility [9]. 
Moreover, AI-powered telemedicine and remote surgical mentoring can 
address the shortage of specialized surgeons in rural and underserved 
areas [10].

Augmented reality (AR) is another rapidly emerging technology that 

enhances intraoperative visualization, allowing surgeons to overlay 
digital images onto real-time surgical fields [11]. AI-integrated AR can 
provide real-time guidance, reducing intraoperative complications and 
improving surgical efficiency [12]. Such technologies have already been 
widely adopted in HICs and have the potential to be scaled for use in 
LMICs with appropriate investment and policy support.

Challenges to AI adoption in LMICs

Despite the promise of AI in surgery, several barriers hinder its 
widespread adoption in LMICs [13]. Limited infrastructure remains a 
significant challenge, as many LMICs lack the necessary digital infra
structure, including high-speed internet, cloud computing, and 
AI-compatible surgical equipment [14]. Without these foundational 
technologies, AI implementation in surgical care remains difficult. 
Additionally, data gaps and the need for local context adaptation pose 
another major barrier. AI models require high-quality, diverse datasets 
for training, yet the scarcity of locally relevant surgical data limits the 
accuracy and applicability of these models in LMIC settings [15].

Another key obstacle is the lack of AI expertise. The shortage of AI- 
literate healthcare professionals slows down the adoption and imple
mentation of AI-driven surgical interventions, further delaying techno
logical integration [16]. Financial and policy constraints also play a 
crucial role, as AI implementation demands significant investment in 
technology and training. The absence of regulatory frameworks for AI in 
healthcare further hinders structured integration into surgical practice, 
creating uncertainty around the adoption of AI-based solutions. More
over, ethical and equity concerns must be addressed, as AI-driven sur
gical care risks exacerbating health disparities if not properly regulated. 
Without strategic planning, AI advancements may disproportionately 
benefit urban centers while neglecting rural and underserved pop
ulations, ultimately widening the healthcare gap in LMICs
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The future of AI and ML in surgical care for LMICs

The future of AI-driven surgery in LMICs is promising, provided that 
strategic investments and collaborative efforts are made to overcome 
existing barriers. Key recommendations include: 

• Capacity Building: Training healthcare professionals in AI and ML 
through interdisciplinary collaborations with academic institutions 
and technology firms.

• Public-Private Partnerships: Encouraging partnerships between 
governments, private sector players, and international organizations 
to finance AI-based surgical initiatives.

• Developing Local AI Solutions: Creating AI models trained on 
LMIC-specific data to improve diagnostic accuracy and relevance.

• Enhancing Infrastructure: Strengthening digital health infrastruc
ture to support AI-powered surgical tools and remote surgical care.

• Policy and Ethical Considerations: Establishing regulatory 
frameworks to ensure ethical, equitable, and sustainable AI adoption 
in surgical care.

• Affordable AI Surgical Solutions: Developing cost-effective AI- 
assisted surgical tools that align with LMIC healthcare budgets and 
capabilities.

Conclusion

AI and ML have the potential to revolutionize surgical care in LMICs 
by addressing critical healthcare gaps and improving patient outcomes. 
With 5 billion people lacking access to safe surgery and 143 million 
additional surgical procedures needed annually, investing in AI-driven 
healthcare solutions is not just an option but an imperative. However, 
to fully realize this potential, concerted efforts are needed to invest in AI- 
driven healthcare solutions, build local capacity, and develop policies 
that facilitate the seamless integration of AI into surgical practice. The 
time to act is now—embracing AI in surgical care will not only bridge 
the healthcare divide but also pave the way for a more equitable and 
efficient global healthcare system.
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