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Abstract

Introduction and objectives—To determine how robotic prostatectomy affects practice
patterns of urologists, we examined the case volume characteristics among certifying urologists for
the surgical treatment of prostate cancer. We hypothesized that the utilization of open and robotic
prostatectomy as well as lymph node dissection changed dynamically over the last 10 years.

Methods—Six month case log data of certifying urologists from 2003 to 2013 were obtained for
the American Board of Urology. Cases were identified using CPT codes for open radical
prostatectomy (ORP) and laparosopic or robotic-assisted laparoscopic prostatectomy (RALP) with
a corresponding diagnosis of prostate cancer as defined by ICD-9 code 185.0.

Results obtained—A total of 6,563 urologists submitted case logs, of which 68% (4470/6563)
reported performing at least one radical prostatectomy (RP), totaling 46,030 RPs logged. There
was a 376% increase in the performance of RALP over the study period with robotic volume
increasing from 22% of all RP in 2003 to 85% in 2013. Among surgeons performing ORP, the
median number performed was 2; of surgeons who performed RALP, the median number
performed was 8 (p < 0.001). 39% of surgeons logging ORP performed two or fewer RP while
19% of surgeons who performed RALP performed 2 or less RP (p < 0.001). The highest volume
robotic surgeons (top 10% surgical volume) performed 41% of all RALP with the highest
performing robotic surgeon recording 658 prostatectomies over 6 months. Oncologists represented
4.1% of all surgeons performing RP and performed 15.1% of all RP (p < 0.001); general urologists
performed the majority of RP (57.8%). When performed open, there was no influence of surgeon
specialty on the performance of lymph node dissection (LND); if performed robotically,
oncologists were significantly more likely to perform LND compared to general surgeons (47%
vs. 25.9% respectively, p < 0.001).

Conclusions—Raobotic prostatectomies are performed five-times more commonly than open
prostatectomy and represent 85% of all RP performed by board-certified urologists in 2013.
Compared to RALP, ORP are significantly more likely to be performed by lower volume surgeons.
Oncologists perform a higher relative percentage of RPs and are significantly more likely to
perform LND if performed robotically when compared to general urologists.
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Introduction

Methods

Prostate cancer (PC) is the most commonly diagnosed non-cutaneous malignancy among
men in the United States[1]. An estimated 240,000 men are diagnosed each year and
approximately one-third of these men will go on to receive treatment with radical
prostatectomy (RP).[2] Historically, open RP was the gold standard for surgical treatment of
prostate cancer, yet over the last fifteen years the introduction of robotic-assisted (RA)
surgical technologies has changed the surgical approach to radical prostatectomy.[3]

Although the absolute proportion of RPs performed robotically is not known, estimates have
ranged from 45% to 80% in the US today.[4] Despite the rapid expansion and dissemination
of RALP, the effect of the adoption of robotic surgery on physician practice patterns remains
undescribed. Therefore, we aim to analyze clinician practice patterns among urologists
performing radical prostatectomies in the United States utilizing case-log data from
urologists certifying with the American Board of Urology.

The American Board of Urology (ABU) is a surgical specialty board organized to facilitate
the improvement of standards, promote competency, and improve monitoring and standards
of education in the field of urology. Urologists may apply for certification by the ABU after
completing residency and demonstrating an appropriate level of knowledge and expertise in
the management of urological conditions.[5, 6]

Recertification is necessary every ten years for those urologists initially certifying after
1985. An important portion of certification is the completion of surgical case log reflecting a
consecutive six-month period prior to certification. These logs include both patient
demographics (age, gender, diagnosis code) and surgeon-specific characteristics (surgeon
age, certification cycle, practice type, and state of practice). Surgeons also have the option to
report a sub-specialization in one of five domains (oncology, endourology, pediatrics,
andrology and female urology) or identify themselves as general urologists.

Surgical procedures are identified by their corresponding Current Procedural Terminology
code. The codes 55810 and 55840 were used to identify open radical prostatectomies (ORP)
without pelvic lymph node dissection (PLND). The codes 55812, 55815, 55842, and 55845
were used to identify ORP with PLND. The code 55866 was used to identify laparoscopic or
robotic assisted radical prostatectomies (RALP). CPT coding cannot differentiate
conventional laparoscopic prostatectomy from robotic-assisted techniques; therefore, when
referring to the robotic RP cohort this population will include a small number of
laparoscopic RP cases without robotic assistance. Previous studies from 2008-2009 confirm
that traditional laparoscopic RP represent less than 1% of all RP.[7] The additional codes
38570-38572 were utilized to identify RALP with concurrent PLND. All cases were
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associated with the ICD-9 code designation for prostate cancer (185.0). No cases were coded
with female patient gender or patient age < 18 years.

Case logs are received from the ABU are reported as six-month representation of individual
surgeon practice volume. We analyzed case logs from 2003-2013 for trends in the
performance of RP for treatment of prostate cancer associated with certification cycle,
submission year, state, practice type (academic affiliation versus private practice) and
surgical case volume using Fisher's exact test and students t-test. 2013 was a partially-
collected year at the time of analysis, and was therefore excluded from overall yearly
volume estimations but was utilized to compare individual surgeon volume. For all statistical
analyses, < 0.05 was considered statistically significant. Analysis was performed using
SPSS®, version 21.

A total of 6,563 urologists submitted case logs over from 2003 to 2012 (figure 1). Among all
urologists submitting case logs, 68% (4,470/6,563) reported performing at least one radical
prostatectomy (RP) over the six-month certification period, with a total of 46,707 RPs
captured within the database (27,737 RALP, 18,970 ORP). 3,536 of the 4,470 urologist
reported performing an ORP whereas 1,863 urologists reported performing a RALP (figure
2). There was a 376% increase in the performance of RALP over the study period with
robotic volume increasing from 22% of all RP in 2003 to 85% in 2013 (figure 1). The
proportion of surgeons performing exclusively RALP increased from 5.1% in 2003, to
53.3% (271/508) in 2013, while the percentage of surgeons performing exclusively ORP
decreased from 88% (200/228) to 29.5% (150/508), figure 4.

Among surgeons performing ORP, the median number performed over the 6-month case log
period was three RPs (IQR 2-7) while the median number of RALPs performed for robotic
surgeons was eight (IQR 3-19) (p < 0.001). 39% of surgeons logging ORP performed two or
fewer RP over six months while 19% of surgeons who performed RALP performed 2 or less
RP (p < 0.001). The highest volume robotic surgeons (top 10% surgical volume) performed
41% of all RALP; the highest-volume robotic surgeon recorded 658 prostatectomies over 6-
months.

We compared individual certification groups, acting as a surrogate for surgeon age, to
determine if there is a difference in the performance of RALP vs. ORP in 2013. We found
that urologists completing logs for their first recertification (~ after 10 years of practice)
performed a significantly higher proportion of RP robatically (90.7%) compared to both
initial certification and second recertification (81.7, 81.6% respectively, P < 0.001).

Oncologists represented 4.1% of all surgeons performing prostatectomies and accounted for
15.1% of all RP logged (p < 0.001). Among all other self-appointed urologic sub-specialty
groups, general urologists performed the highest number of RP and account for 57.8% of all
RPs performed. When comparing general urologists to surgical subspecialists performing
the highest number of prostatectomies (oncology, endourology), there was no difference in
the percentage of prostatectomies that were performed robotically (60.2% general urologists;
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59.6 oncologists, 60.2% endourologists). When performed open, there was no influence of
surgeon specialty on the performance of lymph node dissection (PLND) as general
urologists performed PLND at a similar frequency to both oncologists and endourologists
(table 1). When performed robotically, however, oncologists and endourologists were twice
as likely to perform a PLND compared to general urologists (OR 2.46, p < 0.001).

Discussion

The diffusion of robotic-assisted prostatectomy is well described in the literature yet the
impact on the surgical practice patterns of urologists in the United States is still not well
understood. Work by Chang et al has described the adoption of RALP as corresponding to
the ‘law of diffiusion of innovation’ with growth corresponding to three phases: “innovator
phase’, early adopter phase’, and ‘early majority phase’.[8] Our data closely mirrors these
results and we found that the shift to robotic technology to be well disseminated, with
robotic prostatectomies representing 85% of all prostatectomies in 2013.

In our study we found a consistent, continuing trend toward the adoption of robotic
prostatectomy as seen by Lowrance et al.[9] We found that radical prostatectomies are
performed by a majority of urologists in the US; however, when exploring individual
surgeon volume we found that, in reality, RP is performed at a high volume in only a subset
of urologic surgeons. More than half of urologists who logged an open radical prostatectomy
performed 3 or less in a 6-month period and among robaotic surgeons the median number of
prostatectomies logged in 6-months was eight procedures. Furthermore, we found that
surgeons who are specialists in oncology tended to be higher-volume surgeons and account
for a larger proportion of RP. Our findings are consistent with those of Denberg et al who
completed a nationwide survey of 1170 urologist and found that the 37% of urologists
complete less than 10 RP a year, with only 9.3% completing greater than 30/year.

The influence of surgeon volume on patient outcomes is a hotly debated topic in surgery
today, with studies showing that surgeons who perform a low-volume of specialized
procedures per year have increased mortality, post-operative infections, and revision rates.
[10, 11] High volume surgeons have been shown to have superior patient outcomes across
many surgical specialties, with improved outcomes following total hip replacements,
cystectomy, and prostatectomy [12—14]

Interestingly, surgeons logging 2 or fewer prostatectomies per year performed 27% of all RP
in our study. These findings suggest that although many patients may be either self-referred
or physician-referred to those who specialize in prostatectomies, many cases continue to be
performed by very low volume surgeons. There was no relationship between rural vs urban
practice location and tendency-toward low volume surgeons. Recently, the urologic literature
has seen an emerging emphasis on the role of high-volume referral centers and the
increasing prevalence of centers of excellence (COE).[15, 16] For example, in the United
Kingdom, the National Health services recently initiated a quality assurance programme a
whole-scale reconfiguration of cancer services including referral of prostatectomy
candidates to large-volume centers, with significant improvements in both potency and
continence.[17]

Urol Oncol. Author manuscript; available in PMC 2017 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Oberlin et al.

Page 5

We investigated the performance of PLND at time of RP and found no difference among
subspecialists when performed open; yet, when performed robotically, significantly fewer
general urologists were found to perform a PLND than both oncologists and endourologists.
In addition, we compared the performance of PLND in ORP vs. RALP and found that
significantly more patients undergoing ORP undergo a concurrent PLND.

Our study raises concern about the quality of care provided in the treatment of men with
prostate cancer and calls into question why surgical approach could potentially influence
whether a patient received a PLND, especially in an era when robotic surgery in in the post-
dissemination phase. In addition, it is a striking finding that node dissection rates are similar
among subspecialties when performed open, but not when performed robotically.
Unfortunately, without additional clinical information, we can only postulate why these
patterns are seen. In particular, we are cautious to conclude that because general urologist,
on average, perform a smaller percentage of lymph node dissection than specialists, that the
clinical decision-making is not indicated. Potential reasons to suggest the decreased
performance of PLND observed during RALP include patients with higher clinical stage or
grade being managed by open prostatectomy, a more technically challenging procedure
when performed robotically, and a lower Gleason score among patient in the robotic than
open population.

These conclusions, however, must be considered with caveats. First, minimal surgical
volume for proficiency has yet to be established and it is unclear if a total experience or
yearly volume thresholds influence RP outcomes in the modern era. Recently, three
prominent medical institutions-- Dartmouth—Hitchcock Medical Center, the Johns Hopkins
Hospital and Health System, and the University of Michigan Health System announced the
“Take the Volume pledge” campaign, an effort to prevent specific surgical operations from
being performed by relatively low volume surgeons or hospitals. The idea that volume
matters is simple and intuitive: with better practice and experience, we create better
surgeons, and the literature has clearly supported the notion that surgical mortality is
improved at high-volume hospitals. [10] In addition to the ten surgeries described, several
complex urologic surgeries such as retroperitoneal lymph node dissection (RPLND), radical
cystectomy (RC), and inguinal lymph node dissection for penile cancer carry a potential for
significant morbidity and mortality.[13] Our research utilizing surgical case logs from the
American Board of Urology shows that among these technically advanced, potentially
morbid surgeries, the average number of procedures performed is often less than what one
might predict.

Our study is not without limitations or bias. First, given that case logs are from a self-
defined six-month period, they may not represent the most accurate surgical volume of each
urologist. In addition, urologist certified by the ABU prior to 1985 are exempt from
submitting logs, and therefore the data derived will be bias towards a younger cohort of
urologists and will not include more senior urologists in the US. In addition, although there
is an overall increase in the total number of prostatectomies performed, this is attributed to
an increased number of urologists captured in the logs over time and we did not find a
significant increase in surgical volume per surgeon over time.
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Over a 10-year period, 46,707 prostatectomies were recorded from 6-month logs, or when
annualized, 93,414 over 10 calendar years. If we assume these logs represent two-thirds of
all urologists in the US and 10% of all urologists are certified or recertified each year, we
can extrapolate that ~140,000 prostatectomies are performed each year based on ABU data.
This estimation of prostatectomy volume is substantiated by data from the hospital discharge
surveys published by the Center for Disease Control, estimating that 138,000 radical
prostatectomies are performed each year in the US.[18] Ultimately, ABU case logs are one
of the most accurate sources of the actual practice patterns of urologists in the United States;
indeed, the case logs described covered a period of 10 years and include the complete
practice patterns of 6,563 urologists or two-thirds of all urologist in the US based on work
force estimations by Pruthi et al and recently corroborated by the AUA census of 2015.[19]
Our data, therefore, is one of the largest databases of radical prostatectomies to date and is a
representation of the actual practice patterns of urologists in the US.

Conclusion

Among board-certified urologists in the United States, there was a substantial increase in the
performance of RALP from 2003 to 2013, with 85% of radical prostatectomies being
performed robotically by 2013. We found that nearly a quarter of surgeons performed 2 or
less RALP over 6-months and surgical subspecialists were twice as likely to perform a
robotic PLND compared to general urologists. Redirecting patients requiring complex
surgical procedures such as radical prostatectomies to high-volume hospitals may improve
patient outcomes but ultimately will require more widespread adoption of minimum volume
initiatives to succeed. These data provide estimates of current RP practice patterns and
enhance our understanding of the surgical treatment of PC in the US today.

Abbreviations

RALP Robotic-Assisted laparoscopic Prostatectomy
ORP Open Radical Prostatectomy
ABU American Board of Urology
us United States
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Highlights
Robotic prostatectomies are performed five-times more commonly than open
prostatectomy in the United States
RALP represent 85% of all RP performed by board-certified urologists in 2013

Compared to RALP, ORP are significantly more likely to be performed by lower
volume surgeons.

Oncologists perform a higher relative percentage of RPs and are significantly
more likely to perform LND if performed robotically when compared to general
urologists
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Figure 1.
Changing trends in surgical management of prostate cancer over time (2003-2012)
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Change in percentage of open and laparoscopic radical prostatectomies performed with

concurrent pelvic lymph node dissection over time.
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