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Key takeaways
• Investments into surgical robots climb as health systems look to
expand capacity, remain competitive, and recruit new physicians.
• Robotic surgery benefits remain controversial due to longer operating
times and lower margins, yet convincing skeptical surgeons of its
benefits over laparoscopic techniques is critical for program growth.
• Robotic surgery programs require buy-in from multiple stakeholders,
including a physician champion, robotic coordinator, robotic steering
committee, trained pit crew of staff, and program director.
• Standardization and increasing utilization are critical to achieving a

strong return on a robot investment—making data tracking, strong
program leadership, and rigorous credentialing pathways necessary.
• Reassuring patients of robotic surgery safety is imperative through
consumer-friendly messaging, community engagement events, and
center of excellence branding.
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What they are
Robotic surgery programs are centers or services dedicated to surgeries
performed with the assistance of a robotic system. These programs focus on soft

tissue surgeries for areas of the body between the pelvis and neck, including
urology, gynecology, general surgery, head and neck, and cardiothoracic
specialties. As robot-assisted surgeries have become more widely adopted
across different specialties, the number of health systems investing in one or
more surgical robots has grown substantially. From 2016 through 2019, the
number of hospitals operating five or more da Vinci systems at a single campus
grew more than 400%. And, as of December 31, 2020, there were 3,720 da Vinci
systems installed in the U.S.
Health systems invest in surgical robots for different reasons. Often, larger

health systems invest to increase bed capacity since robotic surgeries have a
lower length of stay. Many smaller, community organizations invest to
differentiate themselves in their market and attract new physicians.

Main suppliers
There are several suppliers in the surgical robotics market
including Intuitive Surgical, Inc., Stryker, Accuray, Smith &
Nephew, and Mazor Robotics.1 However, with a 77%
market share, Intuitive Surgical, the manufacturer of the da
Vinci surgical system, has a lead on the global robotic

$24B
Estimated global market size for surgical
robots by 2025

surgery market.2 Other industry leaders, such as Medtronic
and Johnson & Johnson, are bolstering their robotic
surgery investments and are poised to compete with
Intuitive. By 2025, the global robotic surgery market size is
projected to exceed $24 billion.

1. Acquired by Medtronic in December 2018.
2. As a result of Intuitive Surgical’s large market share, the health systems we interviewed
supported da Vinci platforms in their robotic surgery programs. Therefore, this program
guide is centered around the use of da Vinci platforms.

© 2021 Advisory Board • All rights reserved • advisory.com

Source: “2020 Annual Report,” Intuitive Surgical, https://isrg.intuitive.com/static-files/80b10bf5-c1da-4ad3bb0e-8c595e2c712c; “2019 Annual Report,” Intuitive Surgical, https://isrg.gcs-web.com/static-files/31b5c4281d95-4c01-9c85-a7293bac5e05; “Surgical Robots Market Size by Component, by Application, by Enduser,
Industry Analysis Report, Regional Outlook, Application Potential, Competitive Market Share & Forecast,
2019 – 2025,” Global Market Insights, https://www.gminsights.com/industryanalysis/surgical-robots-market;
“Intuitive Surgical has 77% of the robotic surgery market, but competition is growing,” Becker’s Spine Review,
https://www.beckersspine.com/orthopedic-a-spine-device-a-implant-news/item/48902-intuitive-surgical-has77-of-the-robotic-surgery-market-but-competition-is-growing-7-observations-for-spine-orthopedics.html; “Top
10 Robotic Surgery Companies in the United States,” iData Research, https://idataresearch.com/top-roboticsurgery-companies-in-the-united-states/; Advisory Board research and analysis.
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Site of care
Most surgeries performed robotically take place in the hospital setting and are
billed as inpatient procedures. Some procedures, such as gallbladder surgeries
and hernia repairs, can result in a patient stay of under 24 hours and may be
billed as outpatient procedures. Many health systems are interested in moving
surgical robots to ambulatory surgery centers (ASCs), but few have done so thus
far because of the lower reimbursement and high costs of robotic surgery. Those
that have successfully placed a surgical robot in an ASC often take a macro-level
perspective on the financial benefit. By shifting low-margin procedures to
outpatient sites, they can open inpatient capacity for high-margin, more complex
procedures, such as thoracic, colorectal, and cardiovascular surgeries.

Volume forecast
Robotic surgery volume forecasts vary by specialty and
adoption status. As early adopters, urology and gynecology
are expected to see sustained robotic surgery growth since

Percentage of general surgery
procedures performed robotically1
Data from a cohort study of 73 U.S. hospitals
n = 169,404 procedures

eligible procedures have already shifted to robotic
platforms. General surgery, on the other hand, only started

1.8% 15.1%

shifting procedures to robotic platforms in the past five
years and is now experiencing substantial adoption and

2012

growth. In 2019, the use of da Vinci for general surgery

2018

procedures in the U.S. grew 30%.
Read the related resource on the right, “Robotic eligible

procedure map,” for more details on the inpatient and
outpatient adoption status of robotic-eligible procedures and
their associated national volume estimates. This resource
also defines all of Intuitive Surgical’s robotic eligible

Related resource

procedures and connects them to the Advisory Board’s

Robotic eligible
procedure map

service line definitions and associated MS-DRG codes.

Read now

1. According to a 2019 cohort study of 73 hospitals analyzing clinical registry data from Michigan
Surgical Quality Collaborative of all inpatient and outpatient general surgical episodes.

© 2021 Advisory Board • All rights reserved • advisory.com

Source: “Trends in the Adoption of Robotic Surgery for Common Surgical Procedures,” JAMA Network,
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2758472; “Q4 2020 Unaudited Preliminary
Revenue Procedures and Other Metrics,” Intuitive Surgical, https://isrg.intuitive.com/staticfiles/a095ba78-a45a-464f-8841-ddeea8fdac05; Advisory Board research and analysis.
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What distinguishes them
One of the largest barriers providers face in implementing robotic surgery
programs is the high up-front and recurring costs. These high costs make it
challenging for programs to justify the cost of a robot investment since realizing a
strong financial return is not black and white.
Common costs of a robotic surgery program
Up-front costs

Recurring costs

•

Cost of robot
acquisition: $2M

•

Annual maintenance fee: $100K—170K

•

Supply costs: $2K—2.5K per procedure

•

Surgeon training: $6K
per surgeon

•

•
•

Additional OR time: varies by procedure
Annual marketing: $25K on average

OR renovation: varies
by institution

•

Additional FTEs, such as robotic coordinator, first assists, and
director: average annual salary of $50K—$110K per individual

Further complicating the financial benefit of robotic
surgery programs are the reimbursement rates. The
reimbursement rates for robotic surgery are the same as
laparoscopic and fail to offset the additional costs of

Average robotic procedure
contribution margin as a percent of
total case reimbursement1
Data from Temple University Hospital, FY15
n = 696

these procedures. There are coding modifiers, such as

the HCPCS modifier S2900 for CPT codes and a letter
“C” in the secondary code’s sixth character position for
ICD-10 codes, to indicate robotic surgery, but these are

38%
Inpatient

-88%
Outpatient

mostly for tracking purposes since payers reimburse for
the primary laparoscopic procedure performed. Some
high-acuity procedures, such as thoracic, colorectal, and
cardiovascular surgeries, see higher contribution
margins than urology and gynecology, provided variable
costs, especially length of stay, are kept low. However,
outpatient procedures, which have even lower
reimbursement rates, often fail to generate positive ROI.
1. Contribution margin, defined as total revenue minus all variable costs, as a percentage of total surgical
reimbursement. Includes all patients who underwent any robotically assisted surgical procedure at
Temple University Hospital (TUH) in fiscal year 2015

© 2021 Advisory Board • All rights reserved • advisory.com

Source: “Financial impact of adapting robotics to a thoracic practice in an academic institution,” Journal
of Thoracic Disease, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7061187/; “Robotic Assisted
Surgery,” Florida Blue,
https://www.floridablue.com/sites/floridablue.com/files/docs/Robotic%20Assisted%20Surgery%2010030%202020.pdf; “Program Manager (4330U) – CITRIS,” MPA,
https://jobs.magazine.org/jobs/14546389/program-manager-4330u-citris; “Robotic Surgery Coordinator
Salaries,” Glassdoor, https://www.glassdoor.com/Salaries/robotic-surgery-coordinator-salarySRCH_KO0,27.htm; “Coding ICD-10-PCS Medical and Surgical-Related Sections,” Journal of AHIMA,
http://bok.ahima.org/doc?oid=107364#.YGyE2OhKg2x; “What is the cost of robotic surgery as compared
to other traditional surgery,” Cedars Sinai, https://www.marinahospital.com/faq/cost-of-robotic-surgeryas-compared-to-other-traditional-surgery; “Robot-Assisted Surgery Compared with Open Surgery and
Laparoscopic Surgery: Clinical Effectiveness and Economic Analyses [Internet],” NCBI,
https://www.ncbi.nlm.nih.gov/books/NBK168933/table/T16/; Advisory Board research and analysis.
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WHAT DISTINGUISHES THEM

Some robotic surgery program leaders speculate the main reason why
reimbursement rates have not increased to reflect the higher costs of robotic
procedures is because their benefits over laparoscopic techniques remains
controversial. The advantages of robotic surgery—shorter length of stay, lower
rates of complications, less pain, better ergonomic positioning for surgeons, and
less blood loss—are significantly better than open procedures. However, more
research is needed to clarify how robotic surgery is superior to laparoscopic
techniques since the advantages are similar.
As a result, driving adoption among laparoscopic surgeons disinterested in
robotic surgery can be challenging. Surgeons often cite the steep learning curve,
uncertain financial benefits, longer OR time, and similar clinical outcomes to
laparoscopic surgery as reasons why they are hesitant to adopt robotic surgery.
However, to maximize utilization of the robot, programs must expand robotic

surgery to more procedures and specialties to grow volumes. Therefore,
convincing surgeons from other specialties to adopt robotic surgery is an
important part of program growth.
On the contrary, some organizations are faced with a surplus of surgeons
interested in robotic surgery. As a result, they must prioritize access for a select
group of surgeons. Often these surgeons have high utilization rates and
procedure margins, and low instrumentation costs and operating times.
Prioritizing access for select surgeons can foster a competitive environment
among surgical teams. Being transparent and sharing benchmarked robotic

surgery data with all surgeons helps them understand the prioritization process,
and surgeons will often try to improve their own outcomes after seeing what
other surgeons have done.
In the future, adoption of robotic techniques will likely continue to grow as older
surgeons retire and the younger workforce, trained in robotic surgery during
residency, begin to fill their positions. Ironically, since the younger workforce will
be more comfortable with robotic surgery out of residency, they may need
laparoscopic training in the future.

© 2021 Advisory Board • All rights reserved • advisory.com
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Keys to a successful program

01
02
03
04

ELEMENT

Program structure and infrastructure

ELEMENT

Leadership and governance

Care coordination and quality

ELEMENT

Marketing and communication
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01

Program structure and infrastructure

Set a goal for your robotic surgery program that aligns with the goals of
the overall organization. Hospitals invest in surgical robots for several reasons.
At a basic level, most organizations decide to invest in a surgical robot to provide
their surgeons access to the most innovative clinical technologies and their
patients with access to the highest quality care. Secondary goals of a surgical
robot investment often vary by organization size. Larger organizations or those

operating at capacity may leverage a robotic investment to expand inpatient
capacity since robotic surgeries have a lower length of stay. Smaller, community
organizations often invest to remain competitive, reassure their community of
their commitment to their health, or to attract new physicians. Overall, it is
imperative that the goal of the robotic surgery program aligns with your system’s
goals. This helps organizations achieve buy-in with executives up-front since the
financial benefit of these programs is often not black and white.
Treat robotic surgery as a service line or program to achieve
standardization. It is best practice to treat robotic surgery as a program,
enterprise service, or service line rather than another surgical modality. To
standardize services across the program, have all robotic services report up to
one umbrella program, as opposed to reporting up through separate service
lines. Having clear leadership and defined organization allows for better
standardization, which is key in reducing unnecessary costs, such as excess
instrumentation use or longer OR times, and reducing surgical variance by
surgeon and procedure.

Source: Advisory Board research and analysis

© 2021 Advisory Board • All rights reserved • advisory.com
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1. PROGRAM STRUCTURE AND INFRASTRUCTURE

Determine the types of surgeries you want to support. This should largely
depend on surgeon availability and preference, but preexisting system strengths
and market competition are also important factors to weigh. In a market
saturated with robotic surgery programs, offering higher acuity services rather
than baseline services may help differentiate a program provided there are staff
and resources to support it. For example, Capital Health System, a two-hospital
system in New Jersey, was faced with high patient outmigration to neighboring
robotic programs. They decided to offer more advanced robotic surgeries, such
as complex pancreatic procedures, not offered in nearby counties. As a result,
they saw a 600% increase in robotic surgery case volumes performed in one
quarter with their Xi da Vinci system.

Comparison of services supported at robotic surgery programs

Urology
Gynecology
General surgery
Colorectal
Cardiology
ENT
Thoracic

Baseline

Intermediate

Advanced

X
X

X
X
X

X
X
X
X
X
X
X

Select the appropriate site of care for your robotic platform. It’s best
practice to house your surgical robot in a dedicated operating room to minimize
turnover times. Select an operating room with sufficient space that is easily

accessible to your robotically trained staff. In a multi-hospital system with a large
robotic surgery program, consider prioritizing services at specific sites of care.
For example, prioritize higher complexity cases for tertiary sites and lower
complexity procedures for community sites.

© 2021 Advisory Board • All rights reserved • advisory.com
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1. PROGRAM STRUCTURE AND INFRASTRUCTURE

• Consider ambulatory surgery center placement. As procedures continue to
shift outpatient—in some cases specifically to ASCs—organizations are
starting to consider new site-of-care strategies for robots. The few health
systems that have successfully placed a surgical robot in an ASC are large
organizations with capacity constraints that take a macro-level perspective on
the financial benefit of this investment. They focus on shifting high-volume,
low-margin procedures, such as gallbladder surgeries and hernia repairs, to
outpatient sites. This allows organizations to increase inpatient capacity for
higher margin, higher complexity procedures, like thoracic and colorectal

surgeries. Additionally, these organizations often place older models already in
their fleet, such as the da Vinci Si platform, in an ASC under lease-based
agreements as opposed to buying a new model for these sites outright.
Consider a robotic ASC investment as a top-of-site strategy if your
organization faces capacity constraints, performs high volumes of outpatient
procedures, and has an available OR to house a surgical robot.
Select the optimal robot model. There are multiple surgical robots currently
available or soon to be released. The ideal model for your program depends on
the services you plan to offer, where the robot will be kept, and the costs you are
able to manage.
• A single port model, such as the da Vinci’s Si and SP models or Medtronic’s
Hugo robotic-assisted surgery (RAS) system,1 is designed for deep and
narrow access to tissue in the body through a single, small incision. It is thus
ideal for some transoral and urologic procedures. Typically, these models are
less expensive than multiport models.
• A multiport model, such as the da Vinci X and Xi models or Johnson &
Johnson’s Ottava,1 can provide more flexibility and support more procedures
with multiple robotic arms.2 These models can be used for colorectal surgery,
general surgery, bariatric surgery, gynecology, and urology.

1. These robot models are currently still in development and are not yet being sold.
2. Medtronic’s Hugo RAS system is modular, and additional robotic arms may be used to
support surgeries where more than one arm is required.

© 2021 Advisory Board • All rights reserved • advisory.com

Source: “Medtronic's Surgical Robot Approaches Key Milestones,” Medical Device and Diagnostic
Industry, site:advisory.com general surgery market trends 2020/; “Johnson & Johnson’s new robotic
surgical system to rival Intuitive Surgical’s da Vinci,” Medical Device Network, https://www.medicaldevicenetwork.com/features/ottava-robotic-johnson/; Advisory Board research and analysis.
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1. PROGRAM STRUCTURE AND INFRASTRUCTURE

Determine whether to buy or lease a surgical robot.
Buying a surgical robot outright is about $2 million, which is
still the most common method of robot acquisition.
However, operating lease models have become more

34%
Portion of all da Vinci systems shipped in
2020 under operating lease agreements

popular, especially in the wake of the pandemic, as
hospitals look for financial reprieve. Usage-based models
are ideal for longer or infrequent cases, whereas owning or
leasing per month is more appropriate for shorter, high-

15%

volume cases. Leasing is a practical option when capital
expenses may be tied up in other investments, such as
construction on a new site, or when a previously leased

Portion of all installed da Vinci systems
under operating lease agreements at the
end of 2020

model needs to be upgraded.
Create a dedicated robotic staff “pit crew.” A trained “pit crew” helps to
optimize turnover and should undergo a credentialing process for robotic
surgery, similar to the surgeon credentialing process. This team should include
surgical technicians, nurses, first assists, a robotic coordinator, educators,
surgeons, and a program director. For academic medical centers, residents often
serve as first assists during training.
The role of a robotics coordinator is the glue to a robotic surgery program. This
person helps train and credential staff, optimizes scheduling, works closely with
the vendor representative, drives program growth and standardization, assesses
new service opportunities, monitors program performance, and serves as a
communication liaison between administrative and clinical staff. Often this role is
best served by someone with previous clinical experience. For example, the
robotic coordinator at St. Elizabeth’s Healthcare, a four-hospital, two-surgery
center system with seven Xi robots in Kentucky, was a first assist who became
the system-wide coordinator. This person still spends 20% of their time as a first
assist, which helps them intimately understand the day-to-day challenges of the

program and build trust with the physician and clinical workforce. Ultimately, this
person acts as a critical communication channel between administrators and
clinicians.
© 2021 Advisory Board • All rights reserved • advisory.com

Source: ”Q4 2020 Financial Data Tables,” Intuitive Surgical,
https://isrg.intuitive.com/static-files/35a6a5bb-5246-4cf1-8288-1bdb076640bd; Advisory
Board research and analysis.
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1. PROGRAM STRUCTURE AND INFRASTRUCTURE

Optimize robotic surgery scheduling to increase

Average robotic procedure

utilization. In a dedicated OR, organize robotic surgery

lengths in minutes1

schedules into specialty or procedure block times. Prioritize
the shortest case times first to minimize scheduling delays,

Nephrectomy

249

Colpopexy

244

and schedule like cases back-to-back to prevent longer
turnovers. Send out email blasts to staff if a time slot
becomes available to prevent underutilization.
Prostatectomy

231

Myomectomy

229

If faced with high demand, consider offering extended hours
of operation or prioritizing access for certain specialties or
surgeons. If surgeon prioritization is necessary, select for
high-utilization surgeons based on volumes, operating

times, and outcomes, with the knowledge that this is likely
to produce a competitive environment among surgeons. In
these conversations, be transparent and up-front about the

Hysterectomy
Oophorectomy
Cholecystectomy

188
168
119

data used to make this decision.

Grow your program by evaluating new service opportunities or additional
robotic platforms.
• Evaluate new service opportunities. After the initial phases of program
development, organizations often look to grow their program and increase
utilization of the robot. This requires careful planning to identify the highest
opportunity services and to overcome resulting barriers.
− Select services to target for volume growth. Identify clinically
appropriate surgeries that would benefit from adoption on the robot, such
as those with a high portion of open cases, long lengths of stay, high
contribution margins, or interested surgeons. Program growth is contingent
on expanding the utilization of the robot across more procedures and
specialties, but before pursuing a new specialty, it is critical to get surgeons
on board. If faced with uninterested surgeons, see page 22 of this guide for
how to communicate the benefits of robotic surgery to skeptical surgeons.
1. Robotic procedure lengths are averages across a cohort of over 182 facilities from Optum’s
Surgical Profitability Compass database. Individual institutions may vary in the length of
robotic procedures across these categories.

© 2021 Advisory Board • All rights reserved • advisory.com

Source: Optum’s Surgical Profitability Compass cohort database.
Advisory Board research and analysis.
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1. PROGRAM STRUCTURE AND INFRASTRUCTURE

− Evaluate the growth potential of selected services. Assess population
demographics and incremental volume growth potential for any new
services. Identify market competition that might impede net volume growth
following new surgeon credentialing. A surgeon who is not employed and
performs surgeries at other sites in a saturated market may limit growth.
− Overcome barriers to implementation. Asses the additional costs of new
instruments and OR time for selected services. Then, mitigate scheduling

and access challenges by minimizing operating and turnover times to make
space for a new service offering. Identify which OR has the capacity to best
support this new offering while maintaining a top-of-site strategy. For
example, prioritize high-margin procedures for inpatient sites and lowmargin procedures for community or outpatient sites.
− Lastly, consider partnering with robotically trained providers in your
community to increase robot utilization. For example, Wood County
Hospital, a 100-bed acute care hospital in northwest Ohio, collaborated
with their employed and partner surgeons to explore the feasibility and
utilization of a da Vinci Xi robot. After gaining consensus to move forward,
the hospital rapidly increased robotic utilization, expanded the number of
procedures offered, penetrated new markets, and developed and
strengthened referral relationships.
• Evaluate adding another robot to your fleet. Organizations faced with high
utilization and access constraints often consider investing in a new robot.
Normally, this investment discussion is started by the physician champion at
the robotic steering committee meeting and later presented to system
planning and financial leaders. Leverage robotic data dashboards to identify
current utilization patterns by robot, total days all robots are used, highutilization specialties and surgeons, and frequency of scheduling challenges.
Evaluate which service lines you want to grow, which site of care to prioritize,
and which model to select based on the frameworks on pages 9, 10, and 12 of
this guide. Lastly, weigh the additional costs involved for a new robot, such as
supply costs, acquisition expense, increased OR time, and new staff, such as
first assist and surgical technicians, before investing in another surgical robot.
© 2021 Advisory Board • All rights reserved • advisory.com
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02

Leadership and governance

Select a physician champion to spearhead program development and
growth. Having a physician leader is imperative to starting a robotic surgery
program since they often approach hospital executives with the idea of a robotic

surgery program and make the business case for investment. The physician
champion also plays a crucial role in program growth by getting their colleagues
on board with robotic surgery, training surgeons and non-surgical staff, and
leading the robotic steering committee. Additionally, they identify areas for
improvement, such as opportunities to decrease instrumentation utilization,
standardize trays, minimize surgical variance, and decrease operating times. For
example, Dr. Cataldo Doria, a robotic surgery program director, acted as the
physician champion for Capital Health System, a two-hospital system in New
Jersey. Under his leadership, they added one Xi robot, a simulator, a dual

console, and a trumpf bed; performed over 550 cases in 2019; and became a
center of excellence in robotic surgery. This is largely because he was able to
get health system leaders on board with new program investments for growth.

The CEO reacted really positively to the vision of a robotic
surgery program I pitched. Now we are working towards
becoming an institution for robotic surgery as part of our
competitive advantage.
Dr. Cataldo Doria, Director, Robotic Center of Excellence
Capital Health System

© 2021 Advisory Board • All rights reserved • advisory.com
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2. LEADERSHIP AND GOVERNANCE

Organize your robotic surgery program under perioperative services with a
program director. Having a director with oversight over all robotic services is
critical to organization-wide standardization. The ability to optimize robotic
surgery operations and outcomes to a gold standard helps robotic surgery
programs minimize unnecessary costs and reduce surgical variation.
Most robotic surgery program directors report to the system lead of perioperative

services. For larger programs or directors without a clinical background, a dyad
structure may be appropriate. The Ohio State University Wexner Medical Center,
a 900-bed academic medical center with one Si and six Xi da Vinci robots, has a
dyad structure over their program. Their medical director oversees 60 robotic
surgeons, and all other staff report through the program manager. The robotic
surgery program reports up to the system director of perioperative services.
Example robotic surgery program organization structure

System director of
perioperative services

Robotic surgery program
medical director

Robotic surgeons

Surgical technologist
(ST) manager

Minimally invasive
and robotic surgery
program manager

Education and
training

Robotic lead ST

a
Surgical
technologists

OR nurse manager

APP manager

OR nurses

Robotic first
assists

Program and
research
coordinators
Senior A/V support
analysts
© 2021 Advisory Board • All rights reserved • advisory.com
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2. LEADERSHIP AND GOVERNANCE

Establish a robotic steering committee that meets regularly. A robotic
steering committee is instrumental in driving program growth. They often meet
every two months or quarterly, depending on program size. The staff on the
committee varies but often includes a program director, surgeon specialty
representatives, robotic coordinator, physician champion, manufacturer
representative, and a hospital OR leader. The committee evaluates robotic
surgery data from dashboards such as volume by surgeon and specialty,
instrumentation usage, cost per case, and OR turnover time. They also identify
areas to reduce variance and instrumentation, as well as complications. The
committee creates reports on program progress and outcomes for hospital
leadership and communicates program strategy to the surgical staff.
Carilion Clinic, a seven-hospital system in Virginia with multiple da Vinci systems

across different sites, established a system-wide robotic steering committee that
meets quarterly to prevent siloed robotic surgery programs. The committee
includes nursing OR leaders from each site, the system director of perioperative
services, a financial administrator, surgical representatives from each specialty,
the Intuitive Surgical (vendor) representative, and two co-chairs as medical
leaders. As a result, they can monitor robotic utilization, identify areas for
standardization, and find opportunities to minimize unnecessary costs across
the system.

© 2021 Advisory Board • All rights reserved • advisory.com
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03

Care coordination and quality

Create credentialing pathways for robotic surgery privileges. Establish
separate pathways for surgeons with and without prior robotic experience to gain
privileges with input from the robotic steering and hospital credentialing
committees. Then, establish continuous monitoring protocols for surgeons with
privileges to ensure they remain proficient.
Example robotic surgeon credentialing pathways
New credentialing pathway

Continuous program monitoring

Surgeon with prior robotic experience:

Newly credentialed surgeon: The robotic

Surgeon provides proof of prior credentialing or

steering and credentialing committees review a

several months of case volumes from a prior

newly credentialed surgeon’s first three to five

institution. Similarly, a residency- or fellowship-

cases to monitor progress.

trained surgeon provides a letter from their

All surgeons with privileges: Must meet a

residency or fellowship director documenting

minimum case volume per two years (often 10 to

proficiency and several months of case volumes

20 cases, depending on robot availability). If a

on the console.

surgeon does not meet the minimum case

Surgeon new to robotic surgery: Surgeon

volume, they must practice on a simulator and

submits a request to the hospital credentialing

with a proctor to regain privileges.

committee. Once approved, they undergo
Intuitive Surgical’s training with written tests and
hands-on exposure to earn a certificate. Then,
they spend about 20 hours on a simulator, and a
proctor observes them for about three cases.

These committees assess surgeon
performance across six domains: depth
perception, bimanual dexterity, efficiency, force
sensitivity, autonomy, and robotic control.

Lastly, the robotic steering and credentialing
committees assesses the surgeon’s
performance before granting privileges.
© 2021 Advisory Board • All rights reserved • advisory.com

Source: “Best Practices for Robotic Surgery Programs,” Journal of the Society of
Laparoscopic & Robotic Surgeons, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5508805/;
Advisory Board research and analysis.
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3. CARE COORDINATION AND QUALITY

Create pathways to train non-surgeon staff. Exposing non-surgeon staff in
your program to robotic surgery is also important. Ensuring all staff are trained
on how the nuances of robotic surgery may alter their roles helps maximize
patient safety, improves turnover times, ensures staff coverage, and makes
cases run smoothly. For example, Legacy Health, a six-hospital system in
Oregon with 10 Xi da Vinci systems, ensures all registered nurses and surgical
technicians go through an intensive onboarding and training process before they
can assist in robotic procedures. Following an Intuitive Surgical online education
module, their robotic educators walk staff through three weeks of hands-on
service line orientation with two to three cases per day to ensure staff gain
exposure to all specialties and instruments. As a result, all staff can support the
system’s robotic service available 24/7 across specialties.
Track robotic surgery program data regularly. Track the quality, operational,
and financial metrics of your robotic surgery program in a data dashboard to
monitor performance and identify opportunity areas. The dashboards can be built
either in-house or in partnership with Intuitive Surgical. Set regular cadences,
such as every two months or quarterly, to evaluate the performance of your
robotic surgery program against the goals of the program.
By closely analyzing robotic surgery performance data, programs can identify
pain points, find opportunities to reduce OR time and instrumentation costs,
improve surgeon and procedure outcomes, and highlight when a new robot or
instrument may be needed. For example, Ohio State University Wexner Medical
Center regularly monitors their data dashboard to identify when they may need
to invest in a new robotic platform. They analyze surgical volumes by robot serial
number, the number of days spent using the robots in their fleet, the hours each
robot is used, and any scheduling issues to see if robot utilization is saturated.
An example robotic surgery scorecard used to track performance progress is
shown on the following page.
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Example robotic surgery program data scorecard with tracked metrics1

Programmatic reporting:

Operational reporting:

Robotic volumes

Instrumentation usage

• Total, also broken down monthly, by
case type and surgeon

Instrumentation exchanges

• By location
• By service line, hourly usage, and
count
• On each robot via serial number
Percent of days all robots used
Block schedule utilization by month

Education reporting:
Volume of training by course type and
participants
Curriculum completion by trainees and
service line
Operative time percentages

Financial reporting:
Inpatient versus outpatient by fiscal
year, service line and procedure
Profitability analysis:

Quality reporting:

• By location and patient type

Estimated blood loss

• By surgical division

Returns to OR within 24 hours

Summary analysis
• Total financials by fiscal year
• Per case financials by fiscal year,
including cost per procedure
Breakeven analysis
• Charges, payments, costs, and
contribution margin

1. Sample scorecard metrics were modeled off of the metrics tracked at Ohio State University
Wexner Medical Center and Penn State Hershey Robotics Programs.

© 2021 Advisory Board • All rights reserved • advisory.com

Mortalities during visit and within 30
days
Conversions from robotic to open
Readmissions within 30 days
Average length of stay by service line,
surgeon, and procedure
Case length by procedure and surgeon

Source: “Best Practices for Robotic Surgery Programs,” Journal of the Society of
Laparoscopic & Robotic Surgeons, https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5508805/;
Advisory Board research and analysis.
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Share data from robotic cases with surgeons. Build out surgeon-specific
reports, including case volumes by procedure, cost per case, instrumentation
use, and complication rates. Provide benchmark data from their colleagues to
spur surgeons to improve their outcomes. Often, surgeons will seek to improve
their own outcomes and cost per case after seeing what similarly trained
surgeons have done. For example, Cedars-Sinai Medical Center, an 886-bed
academic medical center in Los Angeles, shared robotic surgery data costs and
OR time with their surgeons. They highlighted data from surgeons’ five highest
volume cases and the cost of the equipment they used, such as implants and
staplers, coupled with the cost data of what their colleagues used. As a result,
they saved $4 million in direct costs over 12 months with their surgeons reducing
variation.

Give people their data…Tie in transparency of cost, variation
from colleagues, and outcomes, and I guarantee you will see
movement.
Dr. Harry Sax, Executive Vice Chair of Surgery
Cedars-Sinai Medical Center

Source: “Financial Viability of Robotic Surgery,” Becker's Healthcare and Intuitive
Robotics Content Hub, https://events.beckershospitalreview.com/intuitiveexecutive-education/p/1; Advisory Board research and analysis.
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Marketing and communication

Tailor the language of marketing messages to reassure patients of the
safety of robotic surgery. When discussing surgical options with their
physicians, patients often hear “robotic surgery” and assume this means the
surgeon is not in control or performing the operation. By tailoring
communications and marketing campaigns to include “robot-assisted” or
“computer-assisted” surgery, programs can reassure patients and help them
understand that the surgeon is in control during every procedure.
Create a dedicated robotics webpage to win over patients shopping online.
Provide patients information up-front about the robotic services you offer in your
program. Clearly state the benefits of choosing robotic surgery, including less
pain and blood loss, on the webpage to win over patients. Additionally, make

sure there is a clear call to action for patients with lingering questions, such as
an email or phone number.
Inspira Health, a three-hospital system in New Jersey with two Xi da Vinci
platforms, designed a consumer-friendly webpage dedicated to their robotic
service offering. They posted a video of one of their surgeons performing a
robotic operation on the children’s game, Operation, to make it seem more
approachable to patients. Additionally, they reassure patients of their experience
in robotic surgery, explain how robotic surgery works, highlight the robotic
services they offer and their benefits in detail, and provide a clear call to action to

book an appointment. Their consumer-friendly website helps mitigate patients’
fears and leaves them with a clear understanding of the benefits of robotic
surgery.
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Demystify robotic surgery with community engagement events. Since
surgical robots are novel to some patients, organizations have found that
demonstrating the robot to their communities is beneficial in improving patients’
understanding of the technology. Both in-person and virtual community
engagement events are impactful in increasing awareness and understanding.
• In-person event example: Wood County Hospital, a community provider in
northwest Ohio, held three community engagement events to increase
community awareness of their robotic surgery program. They held events
featuring their da Vinci Xi surgical robot at multiple locations including a kickoff
event in their surgical waiting area, a tour of the surgery department and
operating suites, and at a local college basketball game. As a result, the
community is better informed about robotic surgery; understands its

advantages, benefits, and limitations; and recognizes that Wood County is
investing in their health and wellness. In-person outreach events are
especially impactful for rural hospitals, as the close relationship between the
community and health care provider is important to the hospital’s success.
• Virtual event example: St. Elizabeth Healthcare in Kentucky held a virtual
event for a local elementary school via Zoom. Their physician champion and
robotic coordinator explained the benefits of robotic surgery while the robot
operated on a teddy bear. St. Elizabeth’s goal was to invest in making the next
generation feel more accustomed to and comfortable with the idea of robotic
surgery as a commonly used surgical tool.
Communicate the benefits of robotic surgery to skeptical surgeons.
Expanding your program’s robotic service portfolio is critical for program growth.
Often, programs will face robot skeptics in specialties they want to grow.
Leverage your physician champion in communicating the benefits of robotic
surgery—such as better ergonomic positioning, less pain for patients, and lower
length of stay—to get uninterested surgeons on board. It is ideal if a robotically
trained surgeon promotes these benefits with their colleagues, since often

surgeons trust their colleagues' opinions over administrative staff without clinical
experience.
© 2021 Advisory Board • All rights reserved • advisory.com
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Consider pursuing a center of excellence (COE) designation to distinguish
your program. The Surgical Review Corporation is the accrediting body for
Centers of Excellence, Surgeons of Excellence, and Master Surgeons in robotic
surgery. Large, well-developed organizations use these designations in
marketing material to promote program safety and excellence to patients and
referring providers. To earn a center of excellence accreditation, a hospital
undergoes a series of site inspections during which all aspects of the program’s
surgical processes are closely examined and data on health outcomes are
collected. This process includes physicians, nurses, and administrators who are
actively involved in the accredited program. For example, in 2020, Capital Health
System became a center of excellence in robotic surgery. Since they already had
a high volume of cases and support from their CEO, this distinction was a
strategic way to differentiate their robotic surgery program across the
Philadelphia-New Jersey-New York corridor in a market saturated with other
robotic competitors.

Criteria and costs required to become a center of excellence in robotic surgery
Requirements as stated by the Surgical Review Corporation

Criteria
•

•

Volumes: Minimum cases are
200 annual per center, and 30
annual per surgeon or 125
lifetime cases
Staff: Surgeon experience,
dedication, and call coverage; a
physician program director,
surgical team, and support staff

Costs
•

Infrastructure: Institutional
commitment to excellence,
consultative services, robotic
equipment and
instrumentation, clinical
pathways and standard
operating procedures, patient
education, and continuous
quality assessment

•

Application fee: $7.5K per
center and $650 per surgeon

•

Site inspection: $2.5K USD for
US, Canada, and Mexico

•

Annual fee: $5K per center and
$650 per surgeon

Source: “Programs, pricing and volumes,” Surgical Review Corporation,
https://www.surgicalreview.org/facilities/#tab5; Advisory Board research and analysis.

© 2021 Advisory Board • All rights reserved • advisory.com

pg. 23

ARCHETYPE
Robotic Surgery Programs

Related content
Advisory Board resources
READY-TO-USE SLIDES

RESEARCH REPORT

2021 general surgery market trends

Robotic eligible procedure map

Read now

Read now

BLOG POST

RESEARCH LIBRARY

3 trends shaping the robotic surgery
market

Surgical services clinical technology
compendium

Read now

Read now

© 2021 Advisory Board • All rights reserved • advisory.com

pg. 24

ARCHETYPE
Robotic Surgery Programs

Project director
Kaci Brooks
brooksk@advisory.com

Research analyst
Avery Morrison

Program leadership
Emily Heuser
Alicia Daugherty

LEGAL CAVEAT
Advisory Board has made efforts to verify the accuracy of the information it provides to members. This report relies on data obtained from many
sources, however, and Advisory Board cannot guarantee the accuracy of the information provided or any analysis based thereon. In addition,
Advisory Board is not in the business of giving legal, medical, accounting, or other professional advice, and its reports should not be construed as
professional advice. In particular, members should not rely on any legal commentary in this report as a basis for action, or assume that any tactics
described herein would be permitted by applicable law or appropriate for a given member’s situation. Members are advised to consult with
appropriate professionals concerning legal, medical, tax, or accounting issues, before implementing any of these tactics. Neither Advisory Board
nor its officers, directors, trustees, employees, and agents shall be liable for any claims, liabilities, or expenses relating to (a) any errors or
omissions in this report, whether caused by Advisory Board or any of its employees or agents, or sources or other third parties, (b) any
recommendation or graded ranking by Advisory Board, or (c) failure of member and its employees and agents to abide by the terms set forth herein.
Advisory Board and the “A” logo are registered trademarks of The Advisory Board Company in the United States and other countries. Members are
not permitted to use these trademarks, or any other trademark, product name, service name, trade name, and logo of Advisory Board without prior
written consent of Advisory Board. All other trademarks, product names, service names, trade names, and logos used within these pages are the
property of their respective holders. Use of other company trademarks, product names, service names, trade names, and logos or images of the
same does not necessarily constitute (a) an endorsement by such company of Advisory Board and its products and services, or (b) an
endorsement of the company or its products or services by Advisory Board. Advisory Board is not affiliated with any such company.

IMPORTANT: Please read the following.
Advisory Board has prepared this report for the exclusive use of its members. Each member acknowledges and agrees that this report and
the information contained herein (collectively, the “Report”) are confidential and proprietary to Advisory Board. By accepting delivery of this Report,
each member agrees to abide by the terms as stated herein, including the following:
1. Advisory Board owns all right, title, and interest in and to this Report. Except as stated herein, no right, license, permission, or interest of any
kind in this Report is intended to be given, transferred to, or acquired by a member. Each member is authorized to use this Report only to the
extent expressly authorized herein.
2. Each member shall not sell, license, republish, or post online or otherwise this Report, in part or in whole. Each member shall not disseminate
or permit the use of, and shall take reasonable precautions to prevent such dissemination or use of, this Report by (a) any of its employees and
agents (except as stated below), or (b) any third party.
3. Each member may make this Report available solely to those of its employees and agents who (a) are registered for the workshop or
membership program of which this Report is a part, (b) require access to this Report in order to learn from the information described herein,
and (c) agree not to disclose this Report to other employees or agents or any third party. Each member shall use, and shall ensure that its
employees and agents use, this Report for its internal use only. Each member may make a limited number of copies, solely as adequate for
use by its employees and agents in accordance with the terms herein.
4. Each member shall not remove from this Report any confidential markings, copyright notices, and/or other similar indicia herein.
5. Each member is responsible for any breach of its obligations as stated herein by any of its employees or agents.
6. If a member is unwilling to abide by any of the foregoing obligations, then such member shall promptly return this Report and all copies thereof
to Advisory Board.
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