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The integration of minimally invasive surgery (MIS) and personalized medicine is 

transforming surgical practices, offering a new paradigm in patient-centered care. 

Minimally invasive techniques, characterized by smaller incisions and reduced 

recovery times, are increasingly being combined with personalized approaches that 

tailor surgical treatments based on individual genetic, lifestyle, and medical factors. 

This convergence enables more precise, efficient, and safer surgeries, reducing 

complications and improving patient outcomes. Personalized surgery, leveraging 

genetic profiling and biomarker testing, ensures that treatments are optimized for the 

unique characteristics of each patient. This editorial explores how the combination of 

these two advanced approaches is not only reshaping surgery but also fostering a more 

holistic, tailored, and patient-focused healthcare model, leading to improved 

experiences and outcomes for patients worldwide.  
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Minimally invasive surgery (MIS) represents 

a significant departure from traditional open surgery. 

Unlike conventional procedures that require large 

incisions, MIS techniques utilize small incisions, often 

less than an inch, through which surgical instruments 

and cameras are inserted. The benefits of MIS are 

numerous: reduced blood loss, shorter hospital stays, 

quicker recovery times, and smaller scars. These 

advantages have made MIS the preferred approach 

for a wide range of procedures, including 

cholecystectomies, hernia repairs, and even complex 

cardiac and abdominal surgeries [1]. The 

technological advances behind MIS, such as improved 

imaging techniques, enhanced visualization, and 

robotic-assisted surgery, have expanded the scope of 

minimally invasive procedures. The development of 

laparoscopic techniques, for instance, has enabled 

surgeons to perform delicate operations with greater 

precision, thereby reducing complications and 

enhancing postoperative recovery [2]. These 

technologies continue to evolve, pushing the 

boundaries of what can be achieved with minimally 

invasive approaches. 

Personalized medicine, which tailors’ medical 

treatment to the individual characteristics of each 

patient, has become a cornerstone of modern 

healthcare. In the context of surgery, personalized 

approaches aim to customize the surgical strategy 

based on a patient’s genetic profile, lifestyle, and 

specific medical needs. This personalization ensures 

that surgical interventions are optimized for the best 

possible outcome and minimizes unnecessary risks 

[3]. One of the most significant advancements in 

personalized surgery is the integration of genetic 

testing and biomarker profiling. These tools allow 

surgeons to identify patients who may be at higher 

risk for complications or those who are likely to 

benefit from specific types of interventions. For 

example, genetic screening can identify patients who 

are predisposed to certain conditions, such as cancer, 

and allow for early intervention or more targeted 

treatment strategies [4]. By incorporating genetic data 
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into surgical planning, personalized surgery helps to 

ensure that treatments are not only effective but also 

tailored to the unique characteristics of the patient. 

Moreover, personalized surgery is closely aligned 

with the concept of precision medicine, which uses 

advanced technologies to understand the molecular 

and genetic basis of diseases. By understanding a 

patient’s specific genetic makeup, surgeons can 

choose the most appropriate surgical technique, plan 

the procedure in greater detail, and predict potential 

outcomes with higher accuracy. This represents a shift 

away from the one-size-fits-all model of surgery, 

moving toward a more nuanced and patient-centric 

approach. 

The convergence of minimally invasive 

techniques and personalized surgery represents a 

transformative shift in the field of surgery. This 

integrated approach combines the benefits of less 

invasive procedures with the precision of 

personalized treatments, resulting in more effective 

and safer surgeries. By merging these two 

approaches, surgeons can perform complex 

procedures with smaller incisions, reducing trauma to 

the patient’s body while ensuring the surgery is 

tailored to their individual needs. One of the most 

compelling aspects of this convergence is the 

enhanced ability to treat complex conditions with 

minimal disruption to the patient’s body. For 

example, robotic-assisted surgeries, which are a key 

component of minimally invasive surgery, can be 

combined with personalized surgical strategies to 

treat cancers with greater precision. Surgeons can use 

advanced imaging technologies, such as 

intraoperative MRI or CT scans, to guide their actions, 

ensuring that the surgery is precisely aligned with the 

patient’s anatomical structure and tumor 

characteristics [5-9]. This combination also facilitates 

a more holistic approach to surgery. Rather than 

simply focusing on the technical aspects of the 

procedure, the surgeon can take into account the 

patient’s genetic predispositions, lifestyle factors, and 

personal preferences. For instance, if a patient has a 

history of cardiovascular disease or is genetically 

predisposed to complications, the surgical approach 

can be adjusted accordingly to mitigate those risks. 

This personalized approach, when combined with 

minimally invasive techniques, allows for more 

comprehensive and effective treatment. 

The integration of minimally invasive surgery 

and personalized medicine has a profound impact on 

patient outcomes and experiences. First and foremost, 

these approaches contribute to reduced surgical risks 

and complications. Minimally invasive techniques 

minimize the physical trauma associated with 

traditional open surgeries, leading to fewer infections, 

less pain, and faster recovery times [9]. Personalized 

surgery, on the other hand, reduces the risk of 

complications by tailoring the surgical approach to 

the individual’s specific needs, whether it’s their 

genetic profile, comorbidities, or response to certain 

treatments. 

For patients, the benefits of these advancements are 

immeasurable. The combination of personalized and 

minimally invasive techniques allows patients to 

experience less postoperative pain, shorter hospital 

stays, and quicker returns to normal activities. 

Additionally, the reduced scarring and smaller 

incisions associated with MIS lead to improved 

cosmetic outcomes, which is particularly important 

for patients undergoing elective cosmetic or 

reconstructive surgeries [10]. The psychological 

impact on patients is also notable. The prospect of 

undergoing a surgery that is tailored specifically to 

their needs, with reduced risks and enhanced 

precision, can alleviate anxiety and increase trust in 

the healthcare system. This personalized approach 

fosters a stronger patient-provider relationship and 

empowers patients to take an active role in their 

healthcare decisions [11]. 

While the convergence of minimally invasive 

and personalized surgery offers numerous benefits, 

several challenges must be addressed to fully realize 

its potential. One of the primary concerns is the high 

cost of these advanced technologies. Robotic systems, 

AI algorithms, and state-of-the-art imaging 

technologies can be expensive, which may limit their 

accessibility, particularly in resource-constrained 

settings [12]. Furthermore, the adoption of these 

technologies requires extensive training and 

expertise, which can be a barrier for some healthcare 

providers. Another challenge lies in the integration of 

personalized medicine into everyday surgical 

practice. Although genetic testing and biomarker 

profiling are becoming increasingly accessible, they 

are not yet universally available, and the 

interpretation of genetic data requires specialized 

knowledge. As personalized surgery becomes more 

prevalent, it will be crucial to ensure that healthcare 

providers are equipped with the necessary skills and 

knowledge to incorporate genetic and lifestyle 
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information into their decision-making processes. 

Lastly, there is a need for ongoing research to further 

validate the effectiveness and long-term outcomes of 

combining minimally invasive techniques with 

personalized surgery. While the initial results are 

promising, long-term studies are essential to assess 

the sustainability and benefits of this integrated 

approach in diverse patient populations. 
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