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Introduction 

 

For generations, robots have been used to entertain kids on cartoon network shows, but 

not perceived as serious mechanisms aiding the future of the real world. With that said however, 

in today’s society, robots have acquired a more critical role in the lives of many people. 

Confusion and misconception have created a lot of questions as to what robots really are and 

their purpose in this world.  What many do not realize is that we as people are living amongst 

robots which carry out specific tasks every day.  Although deemed irrelevant by many people, 

the robot has made some eye-opening breakthroughs as a useful tool to the world, especially in 

the important field of medicine. 

Robotic surgery is a new and emerging technology that is useful for numerous types of 

surgeries. Controversy between robot manufacturers and surgeons continuously challenge its 

operational feasibility and legitimacy. This research supported essay will provide in-depth 

information in order to increase awareness and understanding about robotic surgery.  

Additionally, areas such as legal and ethical issues, social consequences, and security concerns 

will be addressed.  As a result of reading, the reader will receive a wealth of information 

regarding the world changing phenomena that is, robotic surgery. 

Background 

In 1985, the first robot, “Puma 580” performed the first neurosurgical biopsies, which is 

taking a smear of the brain to perform a diagnosis on the brain’s condition. In 1988, “Puma 580” 

performed another surgical procedure, on the prostate, where it earned its name “PROBOT.” 

“PROBOT” provided researchers a gateway to the “ROBODOC,” which was a machine that 

helped perform hip replacement surgeries with superb precision (Lanfranco, Castellanos, Desai, 

& Meyers, 2004).  “ROBODOC” became the first surgical robot to be approved by the Food and 
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Drug Administration (Meadows, 2002). Years later, researchers collaborated to invent a 

“Telepresence Surgery System,” which allows the surgeon to perform surgeries on patients from 

distance. “Telepresence” allowed for the creation of the “Telemanipulator”-used in hand 

surgeries to give the surgeon a real feel of their patient (Holt, Zaidi, Abramson, Somogyi, n.d.).  

After recognizing the value in robots, the US government funded the company, Computer 

Motion, Inc. to invent an “Automated Endoscopic System for Optimal Positioning,” a voice 

controlled robotic arm used by the surgeon to maneuver an endoscopic camera inserted into the 

patient  (Lanfranco, Castellanos, Desai, & Meyers, 2004).  Since the invention of “ROBODOC,” 

robotic surgery has revolutionized the surgical world. 

More recently, new inventions of robots with multiple arms have been approved by US 

Food and Drug Administration to be used in surgical settings (Meadows, 2002). Two notable 

specific robotic systems, the “Da Vinci” and “Zeus System” are widely used in different types of 

surgeries (Holt, Zaidi, Abramson, Somogyi, n.d.). Both systems have two arms that mimic the 

surgeon’s hand, 3D cameras on the third arm that has an image-processing computer, a movable 

cart, and voice commands among their features.  Most importantly, they contain the master 

console where the surgeon sits and gives directions to the robot. These systems, along with other 

robot technologies are used in neurosurgery, cardiac surgery, pediatric surgery, endovascular 

surgery, and continue to grow and develop in other medical fields. 

Potential Benefits 

 Since its conception, many people and companies have conducted studies to discover the 

continuous benefits of robotic surgery. Many scientists have concluded that robots assisted 

surgery offers:  3D visualization for the surgeon that increase magnifications, improved agility of 

hand movements so the surgeon can manipulate the instruments well, increase geometric 
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accuracy which eliminates possible mistake, use multiple sensory in control, it’s stable and does 

not get tired, easily sterilized, it’s resistant to multiple types of infections born in the surgery 

room (PubMed, 2004). Another potential advantage is the ability of robotics to perform 

Telesurgery, also known as, “Remote surgery,” (Lanfranco, Castellanos, Desai, & Meyers, 

2004), which is a computerized system that uses telecommunication lines that allows a surgeon 

to operate on a patient from a different location. Telesurgery allows complicated surgeries that 

are difficult and geographically far to occur.  

Surgeons benefit tremendously from robotic surgery as well.  The surgeon can perform 

while seated, which delays fatigue, eliminates distractions and excess body movement. In special 

cases, the surgeon will be protected from potential radiation damage and infections.  Lastly, 

computerized precision allows the surgeon to pin-point problem areas and makes incisions 

accordingly. 

Legal and Ethical Issues 

 As robotic surgery expands, the legal and ethical issues that follow it also grow in 

number and complexity. One major concern is the culture of health care.  The goal of healthcare 

is to respect the patient’s decision, not cause any harm to the patient quality of life, and to benefit 

the patient using medicine. Patients rely ultimately on their doctors and surgeons to achieve their 

desired outcomes. The addition of robotic surgery requires a whole new level of trust on behalf 

of both parties. That brings up ethical questions such as: are robots replacing humans and are 

humans in danger of losing their jobs to robots (Dickens, 2006)?  Can people refuse robotic 

surgery and opt for an actual surgeon? Is the surgeon trained enough to operate the machine? 

These are just some of the ethical concerns that have been on the rise. Other ethical concerns 

include, if robots are negatively affecting the doctor-patient relationship because it takes away 
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from face to face interaction, and, if the machine can deliver a reliable and effective outcome 

while prioritizing safety of the patient and surgical team and keep the patient’s treatment 

confidential (Dickens, 2006). 

 As mentioned before, robotic machinery is a new technology that is being investigated 

and is on an experimental trial which can create a conflict with patients and invo lve the law. It is 

required that patients are informed of all aspects of their surgery and if a robot is being used. In 

the event of mishap, liability falls on the physician, the hospital, and the manufacturer of the 

robot. There is much heightened risk in the acceptance of using robots to perform surgery.  

Predominantly, risk and liability are at the decision of the doctor. For example, Dickens’ (2006) 

states, “Telesurgery” have raised legal issues because when physicians get their license, they get 

a specific license to practice in a specific area (p. 75).  

Altogether, robotic surgery creates many controversies and in order to address many of 

these legal and ethical issues, many people from different fields of study will be required to read 

into Code of Ethics to make sure they do not compromise ethical rules of healthcare. It certainly 

will take a long time to address all of the ethical questions because robotic surgery needs to 

prove that it is safe and effective.  

Security Concerns 

 Concerns regarding patients’ security raise questions of its own. Can the machine ensure 

confidentiality of the patient’s record? Dickens' (2006) states, “Confidentiality is at risk due to 

means of electronic eavesdropping” (p. 77). This is due to the machine collecting and entering 

patient’s data, it is especially more risky if the machine is sending patient’s information via 

telecommunications line for the surgeon to access it. Another concern is the possibility of 

machine and technical failure during an operation which can lead to serious medical malpractice. 
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Similar to legal and ethical issues, it will take long to conclude if robotic surgery will raise 

additional security concerns. 

Social Problems 

 

 Robotic surgery has sparked up social problems with patients, physicians, scientists, and 

the general public. Everybody’s first concern is safety and its reliability, which some people 

agree and others disagree. The second concern is how experienced is the surgeon in robotic 

experience. There is no set standard of how many operations that needs to be done to master the 

robotic machine, which concerns people because it is unknown how qualified the surgeon is 

(Quintero, 2010). Nonetheless, physicians states that patients should look at the surgeon’s 

credentials and surgical experience instead of machine they use. Dr. Patel once stated, “Any tool 

in the hand of a doctor is a bad tool if they're not well trained. If they're well trained, robotic 

surgery is a wonderful way to have surgery” (Quintero, 2010). 

Further Required Research 

 

 At the moment, there are numerous research and investigation occurring to eliminate the 

hurdles and to understand the full potential of the robot. Dr. Lanfranco (2004) states, “The future 

of robotics in surgery is limited only by imagination,” (par.34), because there are new robotic 

systems being developed. It is speculated that the future system will do most of the work while 

the surgeon supervises. Thus, only time will tell whether robotic surgery will become the 

primary way of operating or if operating manually will continue as is.  

Conclusion  

 

Despite many obstacles and concerns, robotic surgery is growing at a tremendous speed 

due to its advantages and is generating eye-opening breakthroughs as a useful tool in the medical 

field. Just like any new invention, robotic surgery begun only twenty years ago, and it has 
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already received great attention and created serious concerns in wide arrays of law, medicine, 

and the society. Additionally, ongoing investigations of robotic surgery have not stopped 

inventors from creating improvement to surgical robots. As a result, it will never cease to elevate 

additional legal, ethical, social, and security concerns in the medical field.  After all, it is up to 

research scientists and physicians to determine if the benefits outweigh the cost, and only time 

will tell if every operating room will utilize robotic surgery.  
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