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Abstract 

Robotic surgery is a young and new technology, becoming widely used only within the 

past twenty years. Robotic surgery is categorized as minimally invasive and has immense patient 

benefits, including shorter hospital stays, reduction of human errors, increased precision, and 

faster recovery time. A recent study looked “at more than 10,000 incident reports from the FDA 

spanning from 2000 to 2013…found [finding] that robots were involved in 144 patient deaths 

and 1,391 patient injuries” (Wagstaff, 2015, pp. 2). Wagstaff (2015) also notes that very little 

information regarding cause of death was provided by the incident reports, which brings forth the 

need for proper regulation and evaluation of surgical training. For this to happen, the 

effectiveness of modern robotic surgery practices has to be carefully assessed. This research 

focused on assessing effectiveness by attempting to determine the best practices for robotic 

surgery training, specifically aiming to determine what components would make up a good 

hospital/institution policy. By understanding the components that should make up a 

hospital/institution policy and ensuring they meet expert guidelines, the need for a universal 

robotic surgery training guideline could be assessed. This study analyzed the policies provided 

by three major institutions in New York State that use robotic surgery. This included Upstate 

University Hospital (Syracuse, NY), Roswell Park (Buffalo, NY), and Stony Brook University 

Medical Center (Stony Brook, NY). The three hospitals policies were compared against each 

other as well as to expert opinions from peer reviewed journal articles on robotic surgery 

policies. It was concluded that adverse event reporting needs to improve in order to allow for 

improvement in the area of robotic surgical training and credentialing. Additionally, two of the 

three institutions analyzed were found to have very similar guidelines and meet all expert 

credentialing criteria. 
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Introduction 

The technology of robotic surgery has only been prevalent for the past twenty years 

which makes it an interesting topic to research and discuss. The first documented use of a robot-

assisted surgical procedure was in 1985 (Samadi, n.d). Despite the fact the first documented 

surgical procedure was in 1985, the idea of robotics had been around for much longer. Back in 

ancient China around 1023-957 BC, a mechanical engineer known as Yan Shi presented King 

Mu of Zhou with a life-size, human-shaped mechanical figure (Yates et al., 2011, pp.1). 

Following this through the centuries, different mathematicians and engineers expanded on this 

idea of robotics. Perhaps the most known of these innovators is the “genius Italian sculptor, 

painter, architect, engineer, anatomist and mathematician, Leonardo Da Vinci circa 1495” (Yates 

et al., 2011, pp.1). He is how the daVinci surgical robotic system got its name.  

Well after Da Vinci’s time came the Industrial Revolution where robotic advancement 

began to spark and complex mechanics and electricity began to be discovered. Telepresence 

robotic arms were developed in the 1950s by NASA and were originally used in hazardous 

environments like in space or moving hazardous materials (Yates et al., 2011, pp.2). These 

robotic arms are what we see and distinguish a surgical robot by today. In the 1980s, the 

development of microelectronics, computing, video electronics and display technology thrived. 

The world’s first surgical robot was developed in 1983 by Arthrobot and the first robot-assisted 

surgical procedure came soon after in 1985 (Yates et al., 2011, pp.2). In the year 2000, the 

daVinci Surgery System became the first robotic surgery system to be approved by the FDA 

(Samadi, n.d., pp. 2). Since then, Intuitive has manufactured more than 5,500 daVinci robots 

globally (Crew, 2020, pp. 2). Though the daVinci robot started as a research device, given its 
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high number of devices around the world today, it is clear that enough hospitals utilize it to raise 

concern and begin some examination of this area. 

The medical community has welcomed robotic surgery because of its promise to be 

minimally invasive, which can benefit the patients immensely. These benefits may include 

shorter hospital stays, reduction of human errors, increased precision, and faster recovery time. 

The drawbacks of any traditional surgery include human error, longer procedure times, and 

longer recovery times. On the other hand, robotic surgery has its flaws. Recently, researchers 

looked “at more than 10,000 incident reports from the FDA spanning from 2000 to 2013…found 

[finding] that robots were involved in 144 patient deaths and 1,391 patient injuries” (Wagstaff, 

2015, pp. 2). Wagstaff (2015) also notes that very little information regarding cause of death was 

provided, which leaves the cause open to human error, problems with the robot, or the inherent 

risks associated with the surgery.  

Although this lack of information combined with the rapid advancement of technology 

potentially leads us down a scary path, robotic surgery has come a long way and will only get 

better. Today it is “possible to perform a surgical procedure without directly visualizing or 

touching the organ being operated on” (Mack, 2001, p. 5). Researchers are focusing on 

developing techniques that allow for more complex tasks to be completed using minimally 

invasive techniques. With all of these promises comes the need for proper regulation and 

evaluation of surgical training. The effectiveness of modern robotic surgery practices needs to be 

carefully assessed. To assess effectiveness, this thesis research will determine what practices 

work best for robotic surgery training. To be more specific, it will identify components that 

would make up a good hospital or institutions policy. These recommendations would provide 

support for a universal robotic surgery training policy. 
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Literature Review 

In this literature review, I will be looking at research conducted on the effectiveness of 

modern robotic surgery practices. Across specialties, robotic surgery has claimed to offer greater 

advantages over conventional open surgery. However, many articles often debate the best 

approach to surgery – open vs. robotic. Clinical advantages of robotic surgery include 

“stabilization of instruments within the surgical field, mechanical advantages over traditional 

laparoscopy, improved ergonomics for the operating system, and superior visualization including 

three-dimensional imaging of the operative field” (Herron and Marohn, 2007, pp. 15). These 

authors also argue that robotic surgery has limitations including, “lack of haptics (force 

feedback), large size of the devices, instrument limitations (both size and variety), inflexibility of 

certain energy devices, and problems with multiquadrant surgery” (Herron and Marohn, 2007, 

pp. 17). While we can see there are many benefits and uses for robotic, it certainly has its 

drawbacks. The practicality of using robotic over open surgery is a topic that can easily be 

debated, calling for more research in the area to be done, which seems to be a common theme in 

the literature. 

This literature review aims to verify the leading causes of adverse events in robotic 

surgery. It will also look at various factors that may go into creating a successful robotic surgery 

program. It touches upon safety factors that lead to successful robotic surgery programs, the 

evidence in a learning curve being present in robotic surgery, costs and benefits associated with 

robotic surgery, harmful events in robotic surgery history, and research that clearly defines 

factors that contribute to a successful robotic surgery program.  

Robotic surgery is categorized as “minimally invasive surgery” (Robotic Surgery Center, 

n.d.). Minimally invasive surgery involves miniaturized surgical instruments that fit through a 
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series of 1/4” incisions instead of larger incisions required for a typical surgery (Robotic Surgery 

Center, n.d.). These miniature surgical instruments are mounted on separate robotic arms, which 

allows the surgeon to have maximum range of motion and precision. The surgeon sits at a 

console across the room looking through a 3D stereoscopic high definition monitor. Another 

robotic arm holding a magnified high definition 3D camera provides the image. The surgeon can 

literally see inside the patient while being able to control all the robotic arms. The arms are 

controlled by “master controls” in which the surgeon places each of his/her hands (Robotic 

Surgery Center, n.d.). The robot mimics every movement made with master controls precisely at 

the other side of the operating room. Overall, the surgeon has extraordinary control in a 

minimally invasive environment. The most common robotic surgery system out there today is the 

daVinci system1. Because robotic surgery is minimally invasive there are many benefits for the 

patients, but with any new technology, come risks and unintended consequences.  

Current research in the area of robotic surgery is limited due to the length of time surgical 

robots have been approved by the FDA. “In 2000, the daVinci Surgery System broke new 

ground by becoming the first robotic surgery system approved by the FDA for general 

laparoscopic surgery” (Samadi, n.d., pp. 2). Today, many institutions and hospitals have taken 

advantage of this robotic technology. The main issue with finding research and articles related to 

mistakes, complications, or injuries is that institutions or hospitals are hesitant to publicize any 

problems or complications that occur with robotic surgery. In turn, we are only informed of the 

benefits and positive effects that robotic surgery has to offer. The other issue with the limited 

 
1 Intuitive launched the da Vinci Surgical System in 1999. It became the first robotic assisted surgical systems 

cleared by the FDA for general laparoscopic surgery in 2000. With the surgeon fully in control, it featured a fully 

immersive experience, enhanced visualization, dexterity, precision and ergonomic comfort. For many surgeons, da 

Vinci was-and remains- a game changer in the delivery of minimally invasive care.  

URL: https://www.intuitive.com/en-us/about-us/company 
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literature that does exist is they do not go into detail on roots of the incident. Therefore, the 

readers are left with a number of occurrences, with no indication of the cause, which does not 

allow for specific improvements to be made.  

According to Dr. Martin A. Makary, Chief of Islet Transplant Surgery and Professor of 

Surgery at the Johns Hopkins University School of Medicine, ‘“standardized reporting is needed 

for all adverse events related to robotic devices”’ (Yates, 2013, pp. 9). Dr. Makary conducted a 

study looking at robotic surgery complication reporting, finding that among nearly 1 million 

robotic surgeries, performed since 2000, only 245 complications were reported to the FDA 

saying that ‘“The number reported is very low for any complex technology used over a million 

times”’ (Yates, 2013, pp. 3). The FDA only collects data from device related errors, which 

means surgeon error may be unreported, additionally with the potential unreported device errors. 

‘“Doctors and patients can’t properly evaluate safety when we have a haphazard system of 

collecting data that is not independent and not transparent”’ (Yates, 2013, pp. 3). Dr. Makary 

brings many concerns to light that may have been in the shadows. We cannot know the success 

of robotic surgery procedures without a standardized reporting system for all adverse events. 

With this data, the source(s) of the complications, be it surgical training or other, factors can be 

identified and corrected accordingly.  

Overall, while the literature discussed several aspects of robotic surgery, very few 

analyzed the reasons for adverse events from an empirical viewpoint. There were, however, a 

number of indirect explanations for adverse events, as well as suggestion for improvements. 

There are a number of factors that could create complications during robotic surgery. The 

reviewed articles had a few different conclusions. Three articles noted that safety is a leading 

factor in the success of robotic surgery. The top safety precautions include properly trained 
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surgeons being matched with appropriate surgical cases and the thorough credentialing of robotic 

surgeons. Three articles (Amodeo et al., 2009; Herron & Marohn, 2007; Kaul et al., 2006) simply 

stated that there is a learning curve associated with robotic surgery. There was not much detail 

included on training processes, but the significant characteristics associated with the learning 

curve were the unfamiliarity with robotic controls and the lack of haptic feedback. In addition, 

two articles (Lanfranco et al., 2004; Patel, 2006) mentioned that many hospitals and institutions are 

using robotic surgery technology. Concern was expressed with the lack of guidelines for the use 

of robots in surgery as well as the need for a consensus on credentialing guidelines. Further, 

three articles (Alemzadeh et al., 2016; Cooper et al., 2015; Yates, 2013) noted the harmful effects 

associated with robotic surgery, but not what specifically caused them. Based on all of these 

findings, there is a need for more research to understand what is leading to adverse events caused 

by robotic surgery. In the next section, more findings are presented with the limits and benefits 

of robotic surgery, the reported mistakes and causes, and robotic surgery program 

recommendations. 

A summary of the nine articles reviewed is presented in Table 1 below. Three articles 

focused on examining adverse events in robotic surgery, including the potential for 

underreporting of adverse robotic surgery events. Two articles looked at current robotic surgery 

training practices and what a successful robotic surgery program should be comprised of. Two 

articles provided a current perspective on robotic surgery which included analyzing the history, 

current applications, and future outlook of robotic surgery. One article specifically looked at the 

learning curve associated with robotic surgery in relation to traditional open surgery. The last 

article looked at principles of ethics related to robotic surgery.  
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Table 1. Overview/Summary of Articles Reviewed 

Study Research Question/ 

Objective 

Type of Surgery Method 

Alemzadeh et 

al., 2016 

What are the causes of 

adverse events and impact 

on patients in robotic 

surgery  

Various – most 

urologic and 

gynecologic 

Used data from MAUDE database 

between 2000-2013. Found # of 

events per procedure and common 

device malfunctions. 

Amodeo et al., 

2009 

How can we effectively 

train robotic 

prostatectomy as part of 

mainstream surgical 

training, while keeping 

cost in mind 

Prostatectomy 

(Urology) 

Reviewed existing articles related to 

laparoscopic vs. robotic training and 

the learning curve associated. 

Cooper et al., 

2015 

To evaluate device-related 

robotic surgery 

complications reported to 

the FDA 

Various 

Searched FDA MAUDE database, 

LexisNexus, and PACER to identify 

robotic surgery complications 

between 2000-2012. 

Herron and 

Marohn, 2007 

4 Questions: 

training/credentialing, 

clinical applications of 

robots in surgery, risk of 

surgery and cost-benefit 

analysis, and research 

Various 
20 international institutions convened 

in NYC in June 2006. 

Kaul et al., 

2006 

What contributes to the 

learning curve associated 

with robotic surgery 

compared to laparoscopic  

General 

Reviewed existing articles to provide 

the current gold standard for 

assessing skill training. 

Lanfranco et 

al., 2004 

To review the history, 

development, and current 

applications of robotic 

surgery 

General 

Review of the literature using 

Medline. 

 

 

Larson et al., 

2013 
Discuss principles of 

ethics for nonmaleficence  
General 

Reviewed existing articles to provide 

5 principles of ethics related to 

robotic surgery. 

Patel, 2006 What elements are 

essential to the 

establishment of a 

successful robotic surgery 

program 

General 

Reviewed existing articles to provide 

recommendations for a successful 

robotic surgery program. 

Yates, 2013 Are robotic surgery 

complications 

underreported 

General 

A review of research done by Cooper 

et al., 2015; included interviews with 

authors 

Supplemental information not included in table: MAUDE – Manufacturer and User Facility 

Device Experience. PACER – Public Access to Court Electronic Records. 

 

The majority of the reviewed literature on patient safety suggested that safety was a 

leading factor in contributing to the success of robotic surgery. They suggest that when proper 

pre-surgery planning procedures (includes, but not limited to: adequate prep time, potential for 
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rehearsal, surgical team briefing) are followed, the more successful robotic surgeries will be. One 

article (Larson et al., 2004) found there to be five principles of ethics for nonmaleficence for 

robotic surgery, which are: 

1. Credentialing may be underpowered, and mentorship should not be limited to initial credentialing. 

2. Robotic surgery should be coupled with knowledge of laparoscopic physiology, access, and 

management of minimally invasive complications. 

3. Case selection should be appropriate for the robotic skill level of the surgeon  

4. When needed for safety reasons, conversion from robotic assisted to laparoscopy or laparotomy 

should be encouraged by the organization and be acceptable to the surgeon, patient, and operating 

room team. 

5. Industry representatives can be present to ensure that the equipment is functional, but they are not 

trained or credentialed to influence medical or surgical decisions. 

(Larson et al., 2004) 

The key takeaways from this article are that there are some overlap between robotic and normal 

laparoscopic surgery, but it is necessary to have separate credentialing and proctoring 

requirements for robotics. The authors are also concerned with the fact that there is potential that 

certain obvious ethical principles may be easily overlooked or ignored to rush to implement 

robotic surgery into regular use.  

As previously mentioned, multiple articles looked at harmful events in robotic surgery. 

One (Alemzadeh, et al, 2016) used FDA data from the past fourteen years. It was found that for 

surgical specialties where “robots are extensively used, such as urology or gynecology, had the 

lowest number of injuries, deaths, and conversions per procedure [switching back to normal open 

surgery mid procedure]” (Alemzadeh, et al, 2016, p. 1). On the other hand, complex procedures, 

like cardiothoracic or head/neck, had the highest number of injuries, deaths, and conversions per 

procedure. The authors noted that the data they collected on harmful events in robotic surgery 
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shows that a non-negligible number of technical difficulties and complications are still being 

experienced during robotic procedures. They also note that the adoption of advanced techniques 

in operation of robotic systems may reduce preventable incidents in the future. This hints at a 

need for stricter guidelines for robotic surgeries in the future because of unnecessary failures.  

As seen in Table 2 below, all of the reviewed articles discuss issues with robotic surgery 

in some regards. Identified causes included 1) device malfunction, 2) human error and 3) device 

limitations. Three articles (Alemzadeh et al., 2016; Cooper et al., 2015; Yates, 2013) show finite 

numbers for reported events including deaths and injuries, but no indication of the cause of the 

event. Out of those three, two made suggestions on potential causes of error which fell under 

device malfunction as well as human error. Five articles reference device malfunction as a 

potential cause for mistakes. Three articles mentioned specific device limitations that may have 

caused mistakes. Seven out of the nine articles mentioned a source of human error as a potential 

cause of mistakes, which raises concerns with current robotic surgery training practices. 
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Table 2. Issues with Robotic Surgery 

Study Reported Mistakes Causes of Mistakes 

  Device Malfunction Device 

Limitations 

Human Error 

Alemzadeh 

et al., 2016 

Noted death/injury amounts 

specific to specialties and 

specific surgery. 144 deaths, 

1,391 injuries, 8,061 device 

malfunctions. 

Noted most common 

device malfunctions. 

N/A Suggested potential causes 

for catastrophic events. 

Amodeo et 

al., 2009 

All for laparoscopic radical 

prostatectomy. Team training 

noted as critical.  

N/A N/A Learning curve associated 

with naïve surgeons: 80-100 

cases. 8-12 cases to transfer 

to robotic. Proficient 

surgeons 40-60 cases. 

Cooper et 

al., 2015 

245 events reported: 71 deaths 

and 174 nonfatal injuries. 

Large issue with delay of 

reporting. 

“True incidence of 

complications with 

robotic-assisted 

laparoscopic surgery must 

be known to ensure safe 

innovation.” 

N/A “True incidence of 

complications with robotic-

assisted laparoscopic surgery 

must be known to ensure safe 

innovation.” 

Herron and 

Marohn, 

2007 

Noted that here are no studies 

suggesting that robotic 

procedures have complication 

rates that differ for the better or 

the worse. 

N/A Theoretically - lack 

of haptic feedback 

and quality of data 

connection between 

robot and console. 

Substantial learning curve. 

Kaul et al., 

2006 

N/A – looked at how robotic 

surgical technique is learned.  

N/A N/A Problems may arise with the 

transition – including remote 

surgical control, stereoscopic 

vision, and lack of haptic 

feedback. 

Lanfranco 

et al., 2004 

Studies indicate robotic surgery 

is feasible. 

N/A Data was concerned 

with costs and 

benefits of robotics 

versus conventional 

techniques. 

N/A 

Larson et 

al., 2013 

N/A – noted most important 

ethical principles. 

Conversion to 

laparoscopic should be 

encouraged; industry 

reps. only responsible for 

equipment functionality.  

 

Robotic surgery 

should be coupled 

with laparoscopic. 

Credentialing may be 

underpowered; case selection 

based on surgeon skill. 

Patel, 2006 N/A – noted key elements to 

implement a robotic surgery 

program. 

Clear goals from the start; 

a sound financial plan; 

identification of 

applicable specialties; 

motivated robotic surgical 

team. 

N/A N/A 

Yates, 

2013 

Among ~1 million robotic 

surgeries performed since 

2000, only 245 complications 

were reported to the FDA. 

Number is very low for such a 

complex technology.  

Issue with deciding if 

complication device error 

or user error. (i.e. there is 

no haptic feedback, so if a 

surgeon pushed too hard 

and cut into a vessel). 

N/A Issue with deciding if 

complication device error or 

user error. (i.e. there is no 

haptic feedback, so if a 

surgeon pushed too hard and 

cut into a vessel). 
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Articles related to safety specifically mentioned a learning curve associated with robotic 

surgery. There are many similarities (according to Kaul, et al.) in procedural steps and actions 

between regular open surgery and robotic surgery, but there are other factors that involve a need 

for a transition period (Kaul, et al., 2006). These factors may include remote surgical control, 

stereoscopic vison, and lack of haptic feedback. The authors mentioned that the successful 

learning of robotic skills, accurate assessment of proficiency in robotics, and structured training 

for active surgeons and residents are the most important improvements that are needed. Another 

article points out that “the amount of time and energy necessary to develop and maintain such 

advanced laparoscopic skills is not insignificant” and that the learning curve associated with 

robotic surgery is very much present (Amodeo, et al., 2009, pp. 1). The authors suggest the 

greater expense and consumption of operating room resources like space and availability of 

skilled technical staff (surgeons, nurses, techs, etc.), complete elimination of physical feedback, 

and limited options for locations to minimally enter the body are all significant disadvantages of 

robotic surgery. They conclude that the field of robotic surgery is growing, and as it does, 

educational programs in this area need to be further developed keeping the factors mentioned in 

mind.  

Other articles show that several medical centers/institutions currently use surgical robots 

and publish data on their use. This data is important to understand the growing popularity of 

robotic surgery because “Between 2007 and 2011… the number of procedures involving the 

robot increased by more than 400% in the United States” (Yates, 2013, pp. 4). The main 

stipulation with robotic surgery at the moment is the costs and benefits compared to conventional 

open surgery techniques (Lanfranco, et al., 2004). If the benefits outweigh the costs or vice versa 

is the question these researchers are currently trying to address. This article was written in 2004, 
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which is when robotic surgery was in its infancy. They concluded that robotic surgery has 

already proven itself to be of great value, but it investigates if it is more beneficial to use robotic 

over traditional open surgery. The biggest takeaway is that there is a need for more prospective 

randomized trials evaluating efficacy and safety to be conducted in order to determine the true 

benefits or costs associated with robotic surgery.  

Herron et al. came to a conclusion on robotic surgery and stated that the “guidelines for 

the use of robots in surgery were lacking and the surgical community would benefit from a 

consensus statement on robotic surgery including guidelines for training and credentialing” 

(Herron et al., 2007). This conclusion is reflected during a conference (SAGES-MIRA Robotics 

Consensus Conference at Mount Sinai Medical Center in NYC on 2-3 June 2006) comprised of 

20 international institutions who set out to answer four key questions: 

1. How should training for robotic surgery be accomplished/what is the appropriate process?  

2. What are the appropriate clinical applications for robotic surgery?  

3. What are the physical risks of robotic surgery to the patient/what are financial costs involved in robotic 

surgery and are they justified?  

4. What are the important unanswered questions in robotic surgery/what direction should future research on 

robotic surgery take? 

(Herron et al., 2007) 

They concluded that technical training and utilizing the robot for specific operations are the two 

most important aspects. This article then goes into specific detail on recommendations for proper 

robotic surgeon training and credentialing. It suggests that more work needs to be done in this 

area to build a uniform training system. As far as appropriate clinical applications, this article 

found that a wide range of surgical disciplines are taking steps to either move certain procedures 

to robotic or already have procedures being done robotically. These authors go into detail on 

many types of risks (capital cost, equipment maintenance, operating room time, general benefits, 
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ergonomics, to name a few) in order to answer question three above. They concluded that robotic 

surgery comes with a number of surgical and institutional risks, as does any normal surgery, but 

adds mechanical risk on top of that. Finally, the authors make suggestions for future research 

directions including improving mobility of existing technology, researching the addition of 

haptic feedback, and the use of simulation to provide a pre-surgery rehearsal with patient specific 

information. The two groups that attended the conference were the Society of American 

Gastrointestinal and Endoscopic Surgeons (SAGES) and the Minimally Invasive Robotic 

Association (MIRA). They are two significant stakeholder organizations concerning about the 

future outlook of robotic surgery from many angles.  

Perhaps the most important research article (Patel, 2006) is the one that explicitly stated 

elements that are key in the design of a successful robotic surgery program. Once an institution 

or hospital has a robotic device, a surgical team must be created which includes necessary 

personnel: the surgeons, nursing staff, physician assistants, resident/fellows, program 

coordinator, marketing, and a financial analysis team (Patel, 2006). All are essential in their own 

ways to the success of the program. Patel concluded that in order to safely and effectively 

establish a program, a comprehensive pre-emptive plan for installation of the program must be 

put into place. The success is directly related to the infrastructure of the program. Essential 

pieces include the creation of a sound financial plan, early identification of applicable specialties, 

and a motivated surgical team.  

Throughout this literature review, a number of potential factors influencing the 

effectiveness of robotic surgery are identified that need further discussion. The goal of this 

review is to determine if we know where these issues in robotic surgery are coming from. One of 

the goals is to explore the human side of robotic surgery. Did the known learning curve 
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associated with robotic surgery affect surgeons’ outcomes? Are certain ethical considerations 

made? Ultimately, it is found that robotic surgery is still in its infancy and more research is 

needed for further development. This following section begins by addressing the limitations 

associated with this literature review. This includes the limited research available, limited 

adverse data, and no universal robotic surgery training guideline. Next, the discussion section 

includes implications for research, policy, and practice. It is noted that at this point, more 

research is necessary, and it is difficult to develop an effective policy to put into practice due to 

lack of research and information. Final conclusions derived from this literature review are 

followed. 

There are few limitations to this literature. The largest and most relevant was the fact that 

there is very limited research available on robotic surgery, as it is a relatively new technology. 

Articles that report on adverse events associated with robotic surgery leave out the detailed 

explanations for the events. Hospitals and institutions using robotic surgery devices do not 

publicly release this information. The final limitation of this review is that there is no universal 

guideline for robotic surgery training, which means there is no standard audited measures to keep 

all hospitals and institutions in check with each other.  

Based on all of the findings in this literature, it is clear that there is a need for more 

research regarding robotic surgery. To be more specific, research needs to be conducted on the 

specific causes of adverse events in robotic surgery. These causes need to be investigated more 

systematically in order to improve robotic surgery as a whole. Without more research, it is 

difficult to advance and improve robotic surgery training. The causes for complications are likely 

already identified by individual institutions/hospitals conducting robotic surgery, but they need 

to be better reported in a standardized way. The idea of proactive vs. reactive relates quite well to 
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robotic surgery. An adverse event data analysis should be done sooner rather than later because 

of the rapid evolution of robotic surgery. We should be proactive now before something 

catastrophic happens and we need to be reactive about the situation. The need for further 

research leads directly to this thesis topic, which focuses on determining what the best practices 

are for robotic surgery training. In other words, what components would be best needed for a 

robotic surgery training policy. This research may lead to further study to attempt to determine if 

there is a need for a universal robotic surgery training guideline.  

It is important to note that no public research articles on robotic surgery are explicitly 

stating specific reasons behind the adverse events. This directly calls for more research and data 

collection in the area of robotic surgery. A standardized reporting system (Stone, 2002) is needed 

for all adverse events related to robotic devices. The book talked about how a lot of policies 

happen to be written in such a way that they’re open to interpretation from different people. We 

do not know how different robotic surgery training is among different institutions. Training 

policies are just in writing, so it is unknown what happens in practice. Without reporting of all 

adverse events, it is hard to say what the root cause of training problems is. The goal of this 

literature review is to determine the leading cause of adverse events in robotic surgery. The goal 

partially accomplished this. Some causes are device malfunction, human error, and device 

limitations. The direct cause was not identified because there is no data on the cause of adverse 

events, aside from device malfunction related events. Overall, more research needs to be geared 

towards robotic surgery, specifically the training process, in an effort to reduce complication 

rates and improve robotic surgery as a whole. 
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Research Questions  

The literature review concluded that no publicly available research articles based around 

robotic surgery explicitly state reasons behind reported adverse events. This lack of reporting 

brings forward a need for more research on robotic surgery. The end of the literature review 

introduced two main questions that I plan on addressing for my thesis research.  

1. What practices work best for robotic surgery training? i.e. what components would make 

up a good hospital/institution policy? Are hospitals addressing what the experts think is 

needed? 

2. Is there a need for a universal robotic surgery training guideline?  

Best practices are studied to determine if standardization is needed. In this case, standardized 

training is necessary because there is no public policy or regulation specific to robotic surgery 

training. This thesis research will seek to identify components that would compose a good policy 

based on the causes of potential issues of robotic surgery practiced identified by the literature 

review. The identification of these causes was important as they work to minimize concerns over 

robotic surgery. Robotic surgery deals firsthand with human lives and any concern raised by the 

public does not help the perception of robotic surgery.  
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Methods 

Fifteen major hospitals/institutions in New York State that utilize robotic surgery were 

contacted to determine if access could be granted to their robotic surgery policies, training 

procedures, or relevant documentation. Four hospitals were completely unresponsive to contact 

by phone and email. Six hospitals were open to talk, but eventually unresponsive to any further 

contact. Two hospitals were very helpful, but ultimately could not provide any documentation, as 

they wanted to keep the information internal only. The 3 remaining hospitals (Upstate University 

Hospital in Syracuse, NY, Roswell Park in Buffalo, NY, and Stony Brook University Medical 

Hospital in Stony Brook, NY) were able to provide sufficient documentation. The documentation 

provided by the three hospitals was interpreted and made into a clearer table format. The three 

hospitals policies were compared against each other as well as to expert opinions from peer 

reviewed journal articles on robotic surgery policies. Firstly, this allowed for conclusions to be 

made on how the different institutions compare to each other, and secondly if the existing 

policies are sufficient.  

I would have liked to obtain more than three hospital policies, but I began my thesis 

research right around the time the COVID-19 pandemic began. For this reason, it is 

understandable why the responsiveness from hospitals and institutions was limited. Hospitals 

across the world had to drastically shift their priorities to focus on patients with COVID-19 and 

combating the disease as efficiently and effectively as possible.  
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Findings 

Upstate University Hospital 

The table below, Table 3, summarizes the exact criteria required by Upstate University 

Hospital to attain robotic privileges at their hospital. It includes 4 credentialing privilege 

pathways based on the surgeon’s history with robotic surgery. These include (1) surgeons with 

no previous experience or that have not performed cases in the last 12 months, (2) surgeons who 

have previous experience, (3) surgeons who have had previous robotic privileges, and (4) 

surgeons who want to re-privilege. The complete document can be found in Appendix A. 

Table 3. Robotic Criteria at Upstate University Hospital 

 4 Credentialing Privilege Pathways 

Criteria (1) Not 

previously 

experienced 

or have not 

performed 

cases in last 

12 months on 

the robotic 

platform. 

(2) Surgeons 

with prior 

training or 

experience on 

the robotic 

platform. 

(3) Surgeons with 

prior 

privileges with 

the robotic 

platform who 

have had 

previous 

experience at 

other hospitals. 

(4) Re-privileging. 

Training 

Modules 

Prior to three 

proctored cases, 

completion of 

daVinci training 

modules as well as 

approval by daVinci 

instructor. 

N/A N/A N/A 

Competency Robotic proctor will 

sign off on the 

competency of the 

surgeon to proceed 

with independent use 

of the robot. 

A letter of 

recommendation 

from the Chair of the 

training program 

(from a residency or 

fellowship) should 

be submitted to the 

Robotic Committee 

indicating 

proficiency with the 

robotic platform. 

Documentation 

demonstrating 

privileges at other 

hospitals will be 

reviewed by the 

Robotic Committee 

prior to performing 

any cases. 

Surgeon should 

provide the Robotic 

Committee case logs 

demonstrating 

performance of at least 

20 robotic assisted 

cases in the most 

recent two-year period. 

 

If surgeon fails to 

provide this evidence, 

they will be required to 

repeat the 

credentialing process 

as outlined in (1). 
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Criteria 4 Credentialing Privilege Pathways 

Preliminary 

Approval/ 

Case 

Review 

Once competency 

form is complete, a 

provisional privilege 

is given to the 

surgeon to proceed 

with scheduling the 

next 7 cases.   

After the letter is 

received and 

approved by the 

Robotic Committee 

the surgeon will be 

given provisional 

privileges to perform 

10 cases with review 

of peri-operative and 

post-operative 

outcomes. 

After the 

documentation is 

received and reviewed 

by the Robotic 

Committee, the 

surgeon will be given 

provisional privileges 

to perform 10 cases 

with review of peri-

operative and post-

operative outcomes. 

N/A 

Committee 

Review/ 

Privileging 

At the conclusion of 

10 cases (3 

proctored, 7 

independent) intra- 

and peri- operative 

outcomes will be 

reviewed by the 

Robotic Committee, 

a formal 

recommendation will 

be given to the 

credentialing 

committee if the 

surgeon should be 

given robotic 

privileges to 

continue robotic 

cases without review 

or require more cases 

to be reviewed. 

After the 10 cases, 

and upon approval 

of the Robotic 

Committee, a formal 

recommendation 

will be given to the 

credentialing 

committee if the 

surgeon should be 

given robotic 

privileges to 

continue robotic 

cases without review 

or require more 

cases to be 

reviewed. 

After the 10 cases, 

and upon approval of 

the Robotic 

Committee, a formal 

recommendation will 

be given to the 

credentialing 

committee if the 

surgeon should be 

given robotic 

privileges to continue 

robotic cases without 

review or require 

more cases to be 

reviewed. 

The coordinator will 

send the request for 

case logs and forward 

to the Robotic 

Committee and a 

formal 

recommendation will 

be made to Credentials 

to continue robotic 

privileges, to require 

more cases be 

reviewed, or to not 

continue robotic 

privileges. 

 

As previously mentioned, and seen in Table 3, the credentialing privileges are broken 

into four pathways. These pathways cover all the variations possible for a surgeon to obtain 

robotic surgery privileges. The first pathway (1) is for surgeons who do not have previous 

robotic experience or have not performed cases in the past 12 months. They must complete the 

daVinci training modules and be approved by a daVinci instructor. A robotic proctor will then 

sign off on the competency of the surgeon to allow them to move forward to complete 10 cases. 

Of these 10 cases, 3 are proctored, the remaining 7 are independent. These few preliminary steps 

are what differ between the first pathway and the rest. The first three pathways have the same 

final steps, which include: the completion of 10 independent cases, followed by a review of the 

outcomes of each case, and upon Robotic Committee approval, a formal recommendation will be 



24 

 

made to the credentialing committee if the surgeon can continue robotic cases without review or 

require more cases to be reviewed.  

Pathway two (2), which is for surgeons with prior training or experience on the robotic 

platform, requires a letter of recommendation from the chair of the training program to be 

submitted to the Robotic Committee to be reviewed. Upon approval, the same final steps just 

mentioned will be taken.  

Pathway (3), which is for surgeons with prior robotic privileges, requires documentation 

demonstrating robotic ability to be reviewed by the Robotic Committee. Upon approval, the 

same final steps as the first three pathways will be taken.  

The fourth pathway (4), which is re-privileging, requires the surgeon to provide 20 case 

logs demonstrating robotic ability in the most recent two-year period. This pathway has multiple 

possible outcomes. If the surgeon fails to provide the documentation, they will have to repeat the 

credentialing process. The Robotic Committee can also decide to allow the surgeon to continue 

with robotic privileges, require more cases to be reviewed, or not allow the surgeon to continue 

with robotic privileges.  

 The Upstate University Hospital documentation also notes procedure for becoming a 

robotic proctor at the hospital. “A surgeon may serve as a proctor after having performed at least 

forty (40) robotic assisted cases previously and approved by the Robotic Committee.” (Medical 

Staff Services, 2017) Surgeons of this caliber need to be the best in order to be teaching the next 

generations of surgeons, not to mention robotic surgeons.  
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Roswell Park 

The table below, Table 4, is a summary of the criteria required by Roswell Park to 

successfully pass their Applied Technology Laboratory for Advanced Surgery (ATLAS) robotic 

surgery training program at their hospital. It includes 3 main training areas: laparoscopic, robot 

assisted, and surgical robot, all broken down into supplemental tasks. The entire manual can be 

referenced in Appendix B. 

Table 4. Applied Technology Laboratory for Advanced Surgery (ATLAS) Training Program at 

Roswell Park 

Training Areas Details 

Laparoscopic • Basic Curriculum Checklist 

o 1 Section 

▪ 4 Tasks 

• Repeat 5x each 

• Intermediate Curriculum Checklist 

o 3 Sections 

▪ 8 Tasks 

• Repeat 3x each 

Robot Assisted • RoSS® Curriculum Checklist 

o 4 Sections 

▪ 15 Tasks 

• 4 Levels each 

• RoSS® HoST Checklist 

o 3 Sections (Procedures) 

▪ 20 Tasks 

Surgical Robot • Intermediate Curriculum Checklist 

o 3 Sections 

▪ 6 Tasks 

• Repeat 3x each 

 

The first area of training is laparoscopic, which involves small incisions and trocars 

through which the instruments can be inserted. The single basic section of laparoscopic involves 

utilizing both hands which includes 4 basic tasks like Loops and Wire and Post and Sleeve. The 

3 intermediate sections involve utilizing both hands, using a suture pad, and using an inanimate 

model which includes tasks like Peg Transfer and Running Suture, Start and End Knot. Moving 

into the Robot Assisted area, we see 4 RoSS® Curriculum sections including Orientation, Motor 
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Skills, Basic Surgical Skills, and Intermediate Surgical Skills. Here there are tasks like Camera 

Control, Ball Drop, Needle Remove, and Vessel Dissection. The next piece of the Robot 

Assisted area is the RoSS® HoST checklist which includes 3 sections, which is actually 3 

common robotic procedures that the surgeons need to complete. The 3 procedures are a 

Prostatectomy (prostate removal), Hysterectomy (uterus removal), and a Cystectomy (bladder 

removal). The tasks for this are rather steps for each procedure. The final training area is the 

Surgical Robot which includes similar tasks to the intermediate laparoscopic curriculum, this 

time performing them with the surgical robot. Two example tasks are threading using both hands 

and using a suture pad to perform interrupted surgical knots. All tasks are scored individually in 

terms of a proficiency rating for each task to ensure surgeons are proficient at all tasks. Each task 

has a unique grading system value or pass/fail criteria to be evaluated by the trainer.  

Stony Brook University Medical Center 

The table below, Table 5, summarizes the exact criteria required by Stony Brook 

University Medical Center to attain robotic privileges at their hospital. It includes 4 credentialing 

privilege categories based on the surgeon’s history with robotic surgery. These include (1) 

independently practicing surgeon with <10 robotic surgery cases in the past year and does not 

meet criteria for robotic surgery training during residency or fellowship, (2) independently 

practicing surgeon with <10 robotic surgery cases in the past year and meets criteria for training 

in robotic surgery during residency or fellowship, (3) independently practicing surgeon with >10 

and <50 robotic surgery cases in the past year, and (4) independently practicing surgeon with 

>50 robotic surgery cases in the past year. The complete document can be found in Appendix C. 
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Table 5. Criteria for Privileges in Robotic Surgery at Stony Brook University Medical Center 

Criteria Category 1 
Independently 

practicing surgeon 

with <10 robotic 

surgery cases in the 

past year and does 

not meet criteria for 

robotic surgery 

training during 

residency or 

fellowship. 

Category 2 
Independently 

practicing surgeon 

with <10 robotic 

surgery cases in the 

past year and 

meets criteria for 

training in robotic 

surgery during 

residency or 

fellowship 

(minimum 30 cases 

as primary surgeon 

and training 

completed within 

past 18 months) 

Category 3 
Independently 

practicing 

surgeon with >10 

and <50 robotic 

surgery cases in 

the past year. 

Category 4 
Independently 

practicing 

surgeon with 

>50 robotic 

surgery cases in 

the past year. 

Board 

Certified/Qualified 

Required Required Required Required 

References – 

Robotic Experience 

Not applicable From Program 

Director 

From Chief of 

Service 

From Chief of 

Service 

Robotic Training 

Course 

Required Required Required Required 

Observation of 

Robotic Cases 

3 cases within 3 

months 

Not required Not required Not required 

Currently privileged 

to perform the 

procedure using 

conventional 

techniques 

Required Required Required Required 

Robotic Cases  

(minimum #) 

Not applicable 30 as resident/fellow >10 and <50 in 

the past year as 

practitioner  

>50 cases in past 

year as 

practitioner 

Review of 

conventional cases 

for each procedure 

for which robotic 

privileges are 

requested 

5 most recently 

performed cases 

5 most recently 

performed cases 

5 most recently 

performed cases 

5 most recently 

performed cases 

Proctoring 

(minimum #) 

5 3 2 0 

Review of robotic 

cases performed 

independently 

First 5 sequential 

cases 

First 5 sequential 

cases 

First 5 sequential 

cases 

First 5 sequential 

cases 

Minimum robotic 

cases per year 

performed at SBUH 

5 5 5 5 

Satisfactory QA 

Review 

Required Required Required Required 
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As previously mentioned, and seen in Table 5, the credentialing privileges are broken 

into four categories. These categories cover all the variations of experience possible for a 

surgeon to obtain robotic surgery privileges. The four categories have several similarities which 

consist of: the surgeon must be board certified/qualified, complete a robotic surgery training 

course approved by the Stony Brook University Hospital (SBUH) Director of Robotic Surgery 

(DRS), must be privileged to perform requested procedure using conventional techniques, must 

have the five most recently performed conventional cases for each procedure for which robotic 

surgery privileges are requested reviewed, must have the first five sequential independently 

performed robotic cases reviewed, perform a minimum of five robotic cases per year at SBUH, 

and must have a satisfactory Quality Assurance (QA) Review. All of the above-mentioned 

criteria are what must be met by the surgeon in all four Categories. The differences between the 

Categories will be outlined below. 

The first, Category 1, is for surgeons with <10 robotic surgery cases in the past year and 

that do not meet criteria for robotic surgery training during residency or fellowship. As far as 

training and privilege requirements, the surgeon must observe 3 relevant cases approved by the 

DRS within 3 months. The surgeon must be proctored for 5 robotic surgery cases and upon 

completion, the proctor shall determine if the practitioner requires additional proctoring or may 

perform robotic surgery independently. The proctor will base the decision on the operative 

performance rating form (shown in Appendix C). The practitioner must score a 5 in every 

category in which they are evaluated. Following this, a decision to recommend robotic 

privileging is made by the proctor to the DRS who will then make a recommendation to the 

department credentials committee. 
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The second, Category 2, is for independently practicing surgeons with <10 robotic 

surgery cases in the past year and meets criteria for training in robotic surgery during residency 

or fellowship. The residency/fellowship criteria include a minimum of 30 cases as primary 

surgeon and training completed within past 18 months. As far as training and privilege 

requirements, the surgeon must have a reference from their previous program director outlining 

robotic experience. For case experience, the surgeon must have a minimum of 30 robotic cases 

as a resident or fellow. The surgeon must be proctored for 3 robotic surgery cases and upon 

completion, the proctor shall determine if the practitioner requires additional proctoring or may 

perform robotic surgery independently. The proctor will use the same performance rating form 

mentioned for Category 1. Following this the same decision process will proceed and a 

recommendation will be made to the DRS and credentials committee. 

The third, Category 3, is for independently practicing surgeons with >10 and <50 robotic 

surgery cases in the past year. As far as training and privilege requirements, the surgeon must 

have a reference from their previous chief of service outlining robotic experience. For case 

experience, the surgeon must have between 10 and 50 robotic surgery cases in the past year as 

the practitioner. The surgeon must be proctored for 2 robotic surgery cases and upon completion, 

the proctor shall determine if the practitioner requires additional proctoring or may perform 

robotic surgery independently. Similarly, the proctor will use the performance rating form 

mentioned for Category 1. Following this the same decision process will proceed and a 

recommendation will be made to the DRS and credentials committee. 

The fourth and final, Category 4, is for independently practicing surgeon with >50 

robotic surgery cases in the past year. As far as training and privilege requirements, the surgeon 

must have a reference from their previous chief of service outlining robotic experience. For case 
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experience, the surgeon must have more than 50 robotic surgery cases in the past year as the 

practitioner. Following this the same decision process will proceed and a recommendation will 

be made to the DRS and credentials committee. 

The Stony Brook University Medical Center documentation has additional information 

for reference in Appendix C regarding supplemental material to Table 5, documentation 

descriptions, and the performance rating form mentioned in each Category. 
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Discussion and Conclusions 

Summary of Results 

 The three pieces of documentation provided to me, can be categorized as two different 

types of documents. The first type, from Upstate University Hospital and Stony Brook 

University Medical Center, was a well-defined set of requirements for granting robotic surgery 

privileges. The second type, from Roswell Park, was a training program conducted at the 

hospital. The differences between types made comparison and analysis rather difficult. Though, 

the similarity between Upstate and Stony Brook allowed them to be compared against each 

other. The first research question, what components should make up a good robotic surgery 

policy, was able to be answered by expert opinions. The second, should there be a universal 

robotic surgery training policy, proved more difficult to answer given the data provided. The 

three documents were compared to expert opinions explaining the minimum requirements for 

granting robotic surgery privileges at hospitals and institutions.  

Limitations 

This study had a number of limitations. The first and most critical limitation was the 

amount of data acquired. Having only 3 hospitals to compare may not be significant enough to 

make noteworthy conclusions. However, during a pandemic, one can expect that hospitals in 

New York have been overwhelmed and simply do not have the time to respond to my requests. 

Another limitation of this study was the location where data was collected. This study 

was limited to New York State, which only accounts for a small percentage of 

hospitals/institutions nationwide or even worldwide that utilize robotic surgery. However, for a 

thesis, it did not make sense at the start to expand the number of sites to hospitals outside of the 

state. Additionally, medical licensing is done by state and it made the most sense to stay within a 
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specific state, rather than expanding the search. It is likely that an expanded search across 

different states would come with inherent comparison problems because different states will not 

have the same licensing requirements for their surgeons. And again, no one imagined the impact 

of the COVID-19 pandemic when this research was begun.  

There is also a limitation specific to each piece of documentation collected. The three 

pieces of documentation were vastly different. The first, very clearly laid out what was required 

of the surgeon in any situation to be given robotic surgery privileges at that hospital. The second, 

was more of a training program with no indication that this was the only requirement a surgeon 

would need to complete to gain robotic surgery privileges. This hospital noted that this was all 

that they could provide to me. The third did clearly explain the requirements for a surgeon with 

various experience to obtain robotic surgery privileges but was found on the hospital’s website 

with no indication if there were other requirements. There was no communication with anyone at 

the third hospital. Additionally, the difference made the pieces of documentation quite tough to 

compare to each other. 

Discussion 

Research Question 1 

 The concern to develop a stronger uniform training system was brought forward in the 

literature review. Experts from 20 international institutions came to a consensus on robotic 

surgery, stating that the “guidelines for the use of robots in surgery were lacking and the surgical 

community would benefit from a consensus statement on robotic surgery including guidelines for 

training and credentialing” (Herron et al., 2007). These experts define specific details to 

successfully implement their recommendations for proper robotic surgeon training and 
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credentialing. A full writeup by the experts of the minimum requirements for granting robotic 

surgery privileges can be found in Appendix D and a summary is found in Table 6 below. 

Table 6. Summary of Minimum Requirements for Granting Privileges (Herron et al., 2007) 

Components Details 

A. Formal Specialty Training Must include satisfactory completion of an accredited 

surgical residency program. 

B. Formal Training in Residency and/or 

Fellowship Programs 

For surgeons who successfully completed a residency 

and/or fellowship program that incorporated a 

structured curriculum in minimal access procedures 

and therapeutic robotic devices and their use. 

• Should include the science and techniques of 

access to the body cavity and area of surgery.  

• Includes adequate clinical experience. 

• The applicant’s program director, and if 

desired other faculty members, should supply 

the appropriate documentation of training and 

clinical experience. 

C. No Formal Residency Training in 

Therapeutic Robotic Surgery 

For those surgeons without residency and/or fellowship 

training which included structured experience in 

therapeutic robotic procedures, or without documented 

prior experience in these areas.  

• Should be defined by the institution and 

should include a structured program.  

• The curriculum should include didactic 

education on the specific technology and an 

educational program for the specialty specific 

approach to the organ systems.  

• If the access is an intracavitary procedure, 

then that experience and education should be a 

prerequisite to the training.  

• Necessary hands-on training, which includes 

experience with the device in a dry lab 

environment as well as a specialty-specific 

model which may include animate, cadaveric 

and/or virtual reality and simulation modeling. 

• Observation of live case(s) should be 

considered mandatory. 

• Other teaching aids may include video review 

and interactive computer programs. 

D. Practical Experience 1. Applicant’s Experience – Documented 

experience that includes an appropriate 

volume of cases with satisfactory outcomes, 

equivalent to the procedure in question in 

terms of complexity. The chief of service 

should determine the appropriateness of this 

experience. 

2. Initial clinical experience on the specific 

procedure must be undertaken under the 

review of an expert and may include assisting. 

An adequate number of cases to allow 

proficient completion of the procedure should 

be performed with this expert review. 
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3. Preceptor or proctor – The specific role and 

qualifications of the expert must be 

determined by the institution. Criteria of 

competency for each procedure should be 

established in advance and should include 

evaluation of: familiarity with instrumentation 

and equipment, competence in their use, 

appropriateness of patient selection, clarity of 

dissection, safety, and successful completion 

of the procedure. The criteria should be 

established by the chief of service in 

conjunction with the specific specialty chief 

where appropriate.  

E. Formal Assessment of Competency When available, validated measures of competency 

should be used to further document the applicant’s 

abilities. May include: 

• Knowledge, medical decision making, and/or 

technical skill assessments.  

o May include certificates of 

completion of training or validated 

assessment tools for competency or 

proficiency in a specific procedure, 

or set of similar procedures. 

Part A is mandatory, and must be accompanied by either part B, or C and at least one component of D. 

 The experts determined that there are 4 minimum requirements for the granting of robotic 

surgery privileges. The first (A) is that formal specialty training is a mandatory requirement for 

robotic privileges. This includes satisfactory completion of an accredited surgical residency 

program with subsequent certification by the applicable specialty board. In laymen terms, this 

means the surgeons must attend and successfully complete a residency in a specialty area 

following graduation from medical school.  

The next requirement for granting privileges has 2 options (B or C). Component B is for 

surgeons who completed a residency program that incorporated a structured curriculum in 

minimal access procedures and therapeutic robotic devices and their use. This residency program 

also needs to include the science and the techniques of access to the body cavity and area of 

surgery. The program director needs to supply appropriate documentation of training and clinical 

experience to the institution granting robotic privileges. Component C is for surgeons who 

completed a residency program that didn’t include a structured curriculum in therapeutic robotic 
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procedures, or without documented prior experience in these areas. Surgeons in this category are 

required to participate in a structured training curriculum for these areas. It should be defined by 

the institution and include didactic education on the specific technology and an educational 

program for the specialty specific approach to the organ systems. The experts note a few other 

teaching tools that would be useful in creating a structured training curriculum like this.  

The third requirement (D) relates to practical experience and has 3 options. At a 

minimum the surgeon must complete one of these. The first is the surgeon having documented 

experience that includes an appropriate volume of cases with satisfactory outcomes, equivalent 

to the procedure in question in terms of complexity. The chief of service should determine the 

appropriateness of this experience. The second is initial clinical experience on the specific 

procedure must be undertaken under the review of an expert and it may include assisting. An 

adequate number of cases to allow proficient completion of the procedure should be performed 

with this expert review. The third is the surgeon as a preceptor or proctor. The specific role and 

qualifications of the expert should be determined by the evaluating institution. The surgeon’s 

competency for each procedure should be determined in advance and include an evaluation of 

familiarity with instrumentation and equipment, competence in their use, appropriateness of 

patient selection, clarity of dissection, safety, and successful completion of the procedure. The 

chief of service in conjunction with the specific specialty chief should determine said criteria. 

The final requirement (E) is a formal assessment of competency. Validated measures of 

competency should be used to further document the applicant’s abilities which may include 

knowledge, medical decision making, and/or technical skill assessments. This assessment may 

also include certificates of completion of training or validated assessment tools for competency 

or proficiency in a specific procedure or set of similar procedures.  
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As previously mentioned, the three documents were compared to expert opinions 

explaining the minimum requirements for granting robotic surgery privileges at hospitals and 

institutions. Table 7, below, summarizes the evaluation of the three hospitals policies compared 

to the expert requirements defined in Table 6. 

Table 7. Summary of Expert Requirements Versus Hospital Policy  

Expert Requirements Upstate University 

Hospital 

Roswell Park Stony Brook 

University 

Medical Center 

A ✓  ✓  ✓  

B ✓ *  ✓ * 

C ✓ *  ✓ * 

D  ✓   ✓  

E ✓   ✓  

✓ * Hospital needs to clarify if surgeons residency/fellowship programs incorporate a structured curriculum. 

 When looking at the criteria provided by Upstate University Hospital, there are many 

requirements that match the ones from the experts. While it isn’t explicitly stated, it’s fair to 

assume the surgeons who are employed by the hospital went through a residency program 

following medical school. This requirement is known nationwide. What is not fair to assume is 

that residency program incorporated a structured curriculum in minimal access procedures and 

therapeutic robotic devices and their use. This is something the hospital should require of the 

surgeons, according to the experts. An alternative, provided by the experts, was if the surgeons 

did not complete a residency program with such structure, the hospital should be responsible for 

putting the surgeons through an alternative structured training program.  

Another requirement that matches that of the experts is the surgeon proving their 

experience through the completion of proctored and/or individual cases. The number of cases 

was determined by Upstate and varies based on past experience. This section was absolutely well 

defined by the hospital and meets the expert’s criteria. The final expert requirement is a formal 

assessment of competency. This requirement is adequately met by the hospital as well, since it 
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includes a formal review by their Robotic Committee, followed by a recommendation to the 

credentialing committee. All in all, the documentation provided by Upstate University hospital 

meets the expert’s criteria. The only area lacking was the specifics of the surgeon’s residency 

programs, which is a simple adjustment to be made by the hospital’s admissions/hiring 

requirements.  

 When interpreting the criteria provided by Roswell Park, most of the requirements 

provided by experts are not met. As mentioned in the limitations, this is largely due to the type of 

documentation provided. A program training manual was provided rather than precise 

credentialing requirements. This does not mean that Roswell Park does not have a credentialling 

document, it just indicates that I can only analyze the documentation I was given. I am hopeful 

that Roswell Park has a credentialling document, but if they do not, that raises many concerns. If 

surgeons applying to be robotic surgeons do not have a strict credentialing document to follow 

and complete, they cannot be held accountable. The lack of a credentialing document would also 

allow differences in training and skill between robotic surgeons. This could lead to patient 

complications, lower surgeon skill expectations, and hurt the reputation of robotic surgery down 

the road, all because of improper credentialing documentation.  

Like Upstate, it is not explicitly stated that the surgeons completed a residency program, 

but this is required in this field. What this hospital can improve on is the requiring the surgeons 

to complete a residency program that incorporated a structured curriculum in minimal access 

procedures and therapeutic robotic devices and their use. If the surgeons did not do so, the 

hospital should be responsible for putting the surgeons through an alternative structured training 

program that meets the requirements. The training documentation provided by Roswell Park may 

qualify as equivalent to such a program, I am not qualified to say. This documentation doesn’t 
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meet the practical experience requirement either. Again, the document is simply a training 

program and has no reason to mention what the surgeons need to do following the program, but 

the hospital must have a document specifying so. According to the experts, completing a simple 

training program is not sufficient enough. Practical experience including performing cases with 

satisfactory outcomes is required. Finally, there is no mention of a formal assessment of 

competency, likely again because it is a training document. Roswell Park does not meet the 

requirements provided by the experts for granting robotic surgery privileges. If more 

documentation could be provided, this analysis may have a difference outcome, but currently, 

this is not a sufficient training program.  

 When looking at the criteria provided my Stony Brook University Medical Center, there 

are many requirements that match the ones from the experts. Again, while it isn’t explicitly 

stated in the criteria provided, it’s fair to assume the surgeons who are employed by the hospital 

went through a residency program following medical school because it is required nationally. 

However, it cannot be assumed that the residency program incorporated a structured curriculum 

in minimal access procedures and therapeutic robotic devices and their use. According to the 

experts, this is something a hospital should require of their surgeons looking to obtain privileges 

in robotic surgery. The experts offer an alternative for surgeons who did not complete a 

residency program with such a structure. This alternative requires the hospital to be responsible 

for putting the surgeons through a well-defined structured training program. 

The other crucial requirement that matched that of the experts is the surgeon 

demonstrating their experience through the observation of cases, completion of proctored cases, 

and/or individual cases. The required number of cases in each respect was determined by Stony 

Brook and varies based on past experience. These requirements were detailed in depth in the 
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supporting documentation provided and exceed the expert’s criteria. The final expert requirement 

consists of a formal assessment of competency. Stony Brook met this requirement as they 

included a review of the surgeons five most recently performed cases, a review of their first five 

sequential independently performed robotic cases, and a satisfactory QA review. In sum, the 

documentation provided by Stony Brook University Medical Center meets the expert’s criteria. 

This documentation, like Upstate, lacked definition of the surgeon’s residency programs and can 

simply be improved by adjusting the hospital’s hiring requirements. 

The first research question, what components should make up a good robotic surgery 

policy, was answered by expert opinions above, in detail. A brief summary of the components is 

written below for review. The experts determined that there are 4 minimum requirements for the 

granting of robotic surgery privileges. The first (A) is that formal specialty training is a 

mandatory requirement for robotic privileges. This includes satisfactory completion of an 

accredited surgical residency program with subsequent certification by the applicable specialty 

board. The next requirement for granting privileges has 2 options (B or C). Component B is for 

surgeons who completed a residency program that incorporated a structured curriculum in 

minimal access procedures and therapeutic robotic devices and their use. Component C is for 

surgeons who completed a residency program that did not include a structured curriculum in 

therapeutic robotic procedures, or without documented prior experience in these areas.  

The third requirement (D) relates to practical experience and has 3 options. At a 

minimum the surgeon must complete one of these. The first is the surgeon having documented 

experience. The second is initial clinical experience on the specific procedure must be 

undertaken under the review of an expert and it may include assisting. The third is the surgeon as 

a preceptor or proctor. The specific role and qualifications of the expert must be determined by 
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the evaluating institution with the chief of service in conjunction with the specific specialty chief 

determining said criteria. The final requirement (E) is a formal assessment of competency. 

Validated measures of competency should be used to further document the applicant’s abilities 

which may include knowledge, medical decision making, and/or technical skill assessments.  

It is clear that the experts thoroughly deliberated what components should be in a 

successful robotic surgery policy and the results are intuitive and made analysis simple. As we 

saw in the analysis comparing each hospital to expert guidelines, Upstate and Stony Brook 

address all of what the experts think is needed for granting robotic surgery privileges. Roswell 

Park did not meet all expert criteria, they only met one of five. We can see that there are 

hospitals out there that are addressing what experts think is needed in in a hospital/institution 

policy, but there are also hospitals that are not. 

Research Question 2 

The second research question, should there be a universal robotic surgery training policy, 

proved more difficult to answer given the data provided. Given that only three institutions in 

New York State were examined, the data was limited. However, it was clear that two of the three 

institutions had acceptable robotic surgery privilege policies. The third, was only able to provide 

limited documentation, and is likely the reason that institution’s guidelines did not meet all of the 

expert requirements. The two institutions that did meet expert requirements had many 

similarities in their documentation. The parallel documentation indicates hope for a universal 

policy. This fact, that two institutions in the same state already have close requirements for 

robotic surgery privileging, is quite significant.  

If the analysis were to be expanded, it is likely that more similarities would be found 

among other institutions, statewide, and even nationwide. Hospitals and institutions must look to 
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each other when developing policies for any new area in development. Consultation in an area of 

such importance like the field like medicine is undoubtedly necessary. A universal policy would 

eliminate the existence of the many uncertainties present. Since a large difference was found 

between only 3 hospitals in New York State, the differences between the thousands of hospitals 

with robotic surgery across the United States could be countless. Based on the limited data, it is 

reasonable to say there is a need for a universal robotic surgery policy. 

Implications for Research 

Based on the findings in the literature review as well as the findings in the follow-up 

research, it is clear that more research needs to be done in this area. The literature review found 

that research needs to be conducted on the specific causes of adverse events in robotic surgery. 

To improve robotic surgery as a whole, the causes need to be investigated. Research in this area 

is key to advancing and improving robotic surgery training. It was noted that the causes for 

complications are likely already known by institutions or hospitals practicing robotic surgery, 

improvement lies with increasing the reporting. The literature review made these conclusions 

and opened the door for the follow up research presented here. This research found that there is a 

program out there that meets experts’ opinions and there are others that do not. This means there 

needs to be an increase in collaboration between hospitals/institutions. The research aspects 

would come with conducting another expert consensus. The one described was held in 2006, 

which was nearly 14 years ago. A lot has changed in the field of robotic surgery since then. It is 

possible that more requirements need to be added to the credentialing process and some may not 

be as important today. All this is not possible without further research in this area. Considering 

this study only looked at 3 institutions and the requirements were vastly different, an increase in 

research is necessary.  
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Policy Recommendations 

Policy recommendations are difficult to be made based on the limited data provided in 

this research. Making a useful and beneficial recommendation comes with significant research 

backing. This study only focused on three institutions that utilized robotic surgery and the results 

were quite different. A few recommendations are explained below. 

Recommendation #1 

One area that needs to explored is simply reaching out to more institutions. A large 

barrier was not being able to receive information for a variety of reasons. In order to have robotic 

surgeons of the same caliber, robotic surgery credentialing needs to be compared to expert 

opinions. This lack of guidelines has raised concerns by scholars in the literature review and is 

an area where focus needs to be. The greater the number of hospitals and institutions involved, 

the greater the outcome for the greater good will be.  

This extension to more institutions would allow for better data sharing as well as the 

ability to make more significant decisions. Based on the data that was available, individual 

hospitals should not be allowed to do as they please. There is a need for states to have a universal 

policy to keep them in check with other hospitals and institutions in that state. A policy at the 

state level would allow the state to comply with its own states regulations rather than New York 

having to comply with California regulations, for example. This policy at a state level could also 

be a steppingstone for a larger national policy. The more states with a robotic surgery policy, the 

easier a national universal policy could be in the future.  

Recommendation #2 

It was clear that the documents provided by each institution were different. One type of 

document was specific to credentialing requirements and the other to training guidelines. Upstate 
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University Hospital and Stony Brook University Medical Center provided credentialing 

requirements and had nearly identical requirements evident in Table 3 and Table 5. Both had 

four Pathways/Categories for surgeons with varying experience. In each of the 

Pathways/Categories at both hospitals, the surgeon is required to complete robotic training and 

must be proctored for a defined number of cases as well as perform individual cases. Each of the 

proctored and individual cases are reviewed independently. Surgeons with previous experience 

are required to provided references and/or letters of recommendation from prior institutions. 

Finally, assuming all requirements are met, both hospitals require a satisfactory completion of a 

committee review. It is clear that Upstate and Stony Brook’s polices are incredibly similar. The 

similarities explained above indicate that two different institutions independently came up with 

analogous guidelines. This gives certainty to the fact that institutions have thorough robotic 

policies that are parallel with other institutions. These similarities also demonstrate why both 

hospitals easily met all expert criteria for robotic credentialing privileges. 

On the other hand, Roswell Park provided training guidelines for their surgeons. Both of 

these document types are necessary and should exist at all hospitals. The fact that each hospital 

only had one piece is troublesome. While the documents are different, they are related. Both are 

useful as there needs to be a policy on how to credential and a curriculum for them to credential 

with. The two credentialing documents provided were consistent with the expectation of the 

experts. This consistency provides a positive outlook for the future. 

Recommendation #3 

With the increasing amount of robotic surgeries, reducing complications should be a top 

priority. Robotic surgery complication rate traces back to surgeon ability, which is directly 

linked to robotic surgery training and proper credentialing. Without collaboration on robotic 
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surgery policy, there will be no reduction in complications. This again, calls the need for some 

universal policy. A universal robotic surgery training policy would have to start at the state level. 

It would initially be too difficult to cross state lines because each state has their own set of 

licensing requirements. A universal policy at the state level would be a huge undertaking and 

would be the first step in the right direction to establishing uniformity between robotic surgery 

training. Once a policy is established by states individually, it would be possible to move to 

develop a national universal policy. The development of such a policy would allow for 

institutions across the states and nation to work collaboratively to develop a policy that could 

someday be implemented anywhere. 

The recommendation to have a universal policy would allow more hospitals and 

institutions to add robotic surgery with ease and in a timely fashion. New programs would have 

detailed guidance from their state and potentially nation on how to setup and maintain a 

successful robotic surgery program at their institution. This opportunity of a universal policy 

may also bring forward new funding opportunities to get hospitals and institutions to meet expert 

guidelines. Funding would also help to develop robotic surgery programs at existing institutions, 

where it may not have been possible before. The possibilities are endless. A universal robotic 

surgery policy would reduce the uncertainty between institutions and spark more conversations 

in the robotic surgery world. 
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Conclusions 

 This thesis looked at current robotic surgery privilege credentialing policies in place at 

major hospitals/institutions in New York State. Robotic surgery is a technology that has only 

been around for 20 years, which means the training and credentialing processes are even 

younger. Robotic surgery surely has reasons behind its praise and usefulness in this day in age, 

but with benefits, drawbacks always follow.  

It was found that there is not a standard reporting system for all adverse events related to 

robotic devices. This, in turn, does not allow for improvement in the area of surgical training 

since the causes for adverse events are not explicitly reported. This huge limitation brought 

forward the main research question: what should a good robotic surgery training policy in a 

hospital be comprised of?  

Expert guidelines were compared to policies in place at three major hospitals. It was 

found that two successfully met expert guidelines and had only small improvements to be made 

in the future. The other, based around the documentation provided, did not meet expert 

guidelines. This documentation was strictly a training program and did not state other regulations 

the hospital had in place. The two types of documentation were vastly different, therefore not 

logical to compare to each other. These findings did however show that there is are two 

institutions that have guidelines very similar to each other and that of an expert’s opinion in this 

area. This shows promise that more programs exist out there that meet high expert expectations.  

Future work would first include to reach out again to the New York State 

hospitals/institutions that practice robotic surgery. As mentioned in the limitations, I would have 

liked to have more documentation from other hospitals/institutions. If I were to continue this 

research, having three or four more pieces of documentation would allow for the solidification of 
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the results. While we saw similarities between two hospitals and differences with the third, it 

would be the most beneficial to have more to compare to and add to the validity. If unsuccessful 

in finding more documentation within New York State, the search can be expanded to 

hospitals/institutions in the United States. This is a notably more difficult task, as there may be 

thousands of institutions that practice robotic surgery. There is also the potential limitation of 

different licensing requirements across states, as pointe out in the limitations as well. Therefore, 

there would need to be a limiting factor of some kind. A large positive for expanding the search 

would be the potential for a lot more data. Other institutions may be more open to sharing 

information and policies.  
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Appendix A – (Upstate University Hospital, 2017) 

 

 

Medical Staff Services 

Robotic Criteria 
 

Initial privileging 

  
A. Credentialing for robotic privileges at Upstate for surgeons not previously experienced or have not performed 

cases in the last 12 months with the robotic platform: 

1. Prior to three proctored cases, completion of daVinci training modules as well as approval by daVinci 

instructor must be performed by the surgeon (proctored by a robotic credentialed proctor). 

2. Once robotic proctor finds surgeon to be competent with the use of a robotic platform, he or she signs 

off on the competency of the surgeon to proceed with independent use of the robot (competency form 

already exists and available to robotic proctors at the end of the case). 

3. Once a competency form is completed by the certified proctor, a provisional privilege is given to the 

surgeon to proceed with scheduling the next 7 cases. 

4. At the conclusion of 10 cases (7 independent cases plus 3 previously proctored cases), intra- operative 

and peri-operative outcomes will be reviewed by the Robotic Committee.  A formal recommendation 

will be given to the credentialing committee if the surgeon should be given robotic privileges to 

proceed with further scheduling of robotic cases without further review or require more cases to be 

reviewed by the committee. 

 

B. Credentialing for robotic privileges at Upstate for surgeons with prior training or experience on the robotic 

platform: 

1. Instead of proctored cases, a letter of recommendation from the Chair of the training program (either a 

residency or fellowship) should be submitted to the Robotic Committee indicating proficiency with 

the robotic platform. 

2. After the letter of recommendation is received and approved by the Robotic Committee, the surgeon 

will be given provisional privileges to perform 10 cases with review of peri-operative and post-

operative outcomes. 

3. At the conclusion of 10 cases, and upon approval of the Robotic Committee, a formal 

recommendation will be given to the credentialing committee if the surgeon should be given robotic 

privileges to proceed with further scheduling of robotic cases without further review or require more 

cases to be reviewed by the committee. 

 

C. Credentialing for robotic privileges at Upstate for surgeons with prior privileges with the robotic platform who 

have had previous experience at other hospitals: 

1. Documentation demonstrating privileges at other hospitals will be reviewed by the Robotic Committee 

prior to performing any cases.   

2. After the documentation is received and reviewed by the Robotic Committee, the surgeon will be given 

provisional privileges to perform 10 cases with review of peri-operative and post-operative outcomes. 

3. At the conclusion of 10 cases, and upon approval of the Robotic Committee, a formal recommendation 

will be given to the credentialing committee if the surgeon should be given robotic privileges to 

proceed with further scheduling of robotic cases without further review or require more cases to be 

reviewed by the committee. 

 

D. Re-privileging: 

1. Surgeon should provide to the Robotic Committee case logs demonstrating performance of at least 20 

robotic assisted cases in the most recent two-year period.  Should the surgeon fail to provide this 
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evidence, surgeon will be required to repeat the credentialing process as outlined in initial privileging 

above. 

a. The coordinator will send the request for case logs and forward to the Robotic Committee 

upon receipt (Dr. Bratslavsky is the Chair), and a formal recommendation will be made to 

Credentials to continue robotic privileges, to require more cases to be reviewed, or to not 

continue robotic privileges.  If the recommendation is for anything other than continuation of 

privileges, the Director, MSS should be notified and will discuss the recommendation with the 

Chair (Dr. Bratslavsky) prior to the Credentials meeting. 

 

**When submitting the Robotic Committee Procedure Tracking Form, all cases must be consecutive. 

 

Proctorship Eligibility 

A surgeon may serve as a proctor after having performed at least forty(40) robotic assisted cases previously 

and approved by the Robotic Committee 

 

PA’s 

A. Take online daVinci assistant course and submit certificate to Robotic Committee for approval; or, personal 

proctoring by a certified robotic PA or surgeon. 

 

B. Three (3) proctored cases with either a certified robotic PA or surgeon with robotic privileges. 

 

C. Assist with seven (7) additional consecutive cases to total ten (10) consecutive cases; submit details to Robotic 

Committee (include any complications). 

 

D. Robotic Committee will review for approval. 

 

Use of Robotic Assisted System for Thoracic Procedures: 

Initial privileging:  

• Physician must hold privileges in or demonstrate training and experience in general thoracoscopic 

and laparoscopic procedures 

• Physician must have training and experience in the particular system being used 

• Completion of at least 12 robotic assisted procedures in the past 12 months  

 

Re-privileging: 

• Completion of at least 12 procedures within the past 24 months 

 

Originating Department: Medical Staff Services 

Approved by: Robotics Committee, Credentials Committee 

 

Last Credentials Review Date: 02/2017                  
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Appendix B – (Roswell Park, 2017) 
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Appendix C – (Stony Brook University Medical Center, 2008) 
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Appendix D – (Herron et al., 2007) 

Minimum Requirements for Granting Privileges 

Part A is mandatory, and must be accompanied by either part B, or C and at least one component of D. 

A. Formal Specialty Training 

Prerequisite training must include satisfactory completion of an accredited surgical residency program, 

with subsequent certification by the applicable specialty board or an equivalent as required by the 

institution. 

B. Formal Training in Residency and/or Fellowship Programs 

For surgeons who successfully completed a residency and/or fellowship program that incorporated a 

structured curriculum in minimal access procedures and therapeutic robotic devices and their use. This 

should also include the science and the techniques of access to the body cavity and area of surgery. This 

includes adequate clinical experience. The applicant’s program director, and if desired other faculty 

members, should supply the appropriate documentation of training and clinical experience. 

C. No Formal Residency Training in Therapeutic Robotic Surgery 

For those surgeons without residency and/or fellowship training which included structured experience in 

therapeutic robotic procedures, or without documented prior experience in these areas, a structured 

training curriculum is required. The curriculum should be defined by the institution, and should include a 

structured program. The curriculum should include didactic education on the specific technology and an 

educational program for the specialty specific approach to the organ systems. If the access is an 

intracavitary procedure then that experience and education should be a prerequisite to the training. 

Hands-on training, which includes experience with the device in a dry lab environment as well as a 

specialty-specific model which may include animate, cadaveric and /or virtual reality and simulation 

modeling, is necessary. Observation of live case(s) should be considered mandatory as well. Other 

teaching aids may include video review and interactive computer programs. 

D. Practical Experience 

1. Applicant’s Experience – Documented experience that includes an appropriate volume of cases with 

satisfactory outcomes, equivalent to the procedure in question in terms of complexity. The chief of service 

should determine the appropriateness of this experience. 

2. Initial clinical experience on the specific procedure must be undertaken under the review of an expert 

and may include assisting. An adequate number of cases to allow proficient completion of the procedure 

should be performed with this expert review. 

3. Preceptor or proctor. – The specific role and qualifications of the expert must be determined by the 

institution. Criteria of competency for each procedure should be established in advance, and should 

include evaluation of: familiarity with instrumentation and equipment, competence in their use, 

appropriateness of patient selection, clarity of dissection, safety, and successful completion of the 

procedure. The criteria should be established by the chief of service in conjunction with the specific 
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specialty chief where appropriate. It is essential that mentoring be provided in an unbiased, confidential, 

and objective manner. 

E. Formal Assessment of Competency 

When available, validated measures of competency should be used to further document the applicant’s 

abilities. These may include knowledge, medical decision making, and/or technical skill assessments. This 

may include certificates of completion of training or validated assessment tools for competency or 

proficiency in a specific procedure, or set of similar procedures. 
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