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Purpose: Outcome analysis has shown that the center of excellence concept, in
which all of a specific type of surgery is done by 1 surgeon rather than by multiple
surgeons in a group, provides superior outcomes for total joint replacement,
radical cancer and heart valve surgery. We compared penile prosthesis implan-
tation outcomes between the center of excellence and multiple surgeon ap-
proaches in a large, single specialty urological surgical practice.
Materials and Methods: Between February 2001 and August 2004 a total of 57
penile prostheses were implanted by 10 surgeons at a large urology practice
(multiple surgeon group). Between July 2004 and April 2005 a total of 57 penile
prostheses were placed by a single surgeon (center of excellence group). Chart
review of the 2 patient groups was performed.
Results: The patient groups showed no statistical differences in age, race, cause
of impotence or percent with diabetes. The median cylinder length of prostheses
placed by the center of excellence surgeon was 2 cm greater than the length of the
cylinders placed by the multiple surgeon team (p �0.0001). Excluding cases
requiring additional procedures the median placement time was considerably
shorter for the center of excellence surgeon than for the multiple surgeon team
(34 vs 94 minutes, p �0.0001). There were 8 iatrogenic failures (infection, erosion
and poor positioning) requiring surgical removal in the multiple surgeon group
but none in the COE group (p �0.05). Although followup for the multiple surgeon
team was longer, Kaplan-Meier revision-free survival curves showed significantly
longer survival for the center of excellence group (log rank test p � 0.0283).
Conclusions: The center of excellence concept in penile prosthesis surgery ap-
pears to deliver superior surgical outcomes in terms of shorter operative time,
longer cylinders and fewer iatrogenic complications.
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THERE is increasing public awareness
of the evaluation of and treatment for
male erectile dysfunction. In many
patients a penile prosthesis is the last
line of treatment in a series of failing
nonsurgical management options.1,2

Outcome analysis is becoming the
gold standard for evaluating medical

care. Many groups have performed

0022-5347/09/1813-1264/0
THE JOURNAL OF UROLOGY®

Copyright © 2009 by AMERICAN UROLOGICAL ASSOCIATION
outcome analyses to examine the in-
herent mechanical reliability of penile
prostheses as a function of ongoing
modifications.3–5 However, despite the
larger numbers of penile prosthesis
implantation surgeries being per-
formed annually there are limited
data on the relationships between the

volume of implantations performed by
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a surgeon and device survival. In addition, almost
nothing has been done to address the top complaint
of patients postoperatively, that is penile shorten-
ing.

Outcome analysis has shown that the COE con-
cept, in which all of a specific type of surgery is done
by an individual COE surgeon, vs a large group of
surgeons yields superior outcomes. The COE ap-
proach has been demonstrated as superior for total
joint replacement, radical cancer and open heart
surgery.6–10 Already in the urology literature there
are reports of radical prostatectomy and cystectomy
done at high volume centers with better outcomes
for high volume surgeons for certain parameters,
including decreased morbidity, decreased mortality
and shorter hospital stay.7,10 With regard to penile
prosthesis surgery the consequences of an incor-
rectly placed prosthesis can be profound in terms of
short-term and long-term effects on patient and
partner satisfaction, and it may eventually require
revision surgery. The outcome of revision penile
prosthesis surgery is much poorer than that of pri-
mary placement.4,5

We evaluated the COE concept in the surgical
outcome of penile prosthesis implantation in a sin-
gle, large urological group practice. Lotan at al eval-
uated factors influencing the outcome of penile pros-
thesis surgery at a teaching institution.11 The high
volume implantation surgeon in that study was so
classified by having placed 10 penile prostheses dur-
ing 11 years. However, to our knowledge we report
the first study to evaluate the COE concept in a
urology private practice group, compare cylinder
length between different surgeon groups and evalu-
ate an implanter who performs more than 25 penile
prostheses implantations per year, which is widely
considered the benchmark of a dedicated penile
prosthesis practice.

MATERIALS AND METHODS

Between February 2001 and August 2004 a total of 57
primary penile prosthesis surgeries were performed by 10
surgeons at a large urology surgical group practice (mul-
tiple surgeon group). Between July 2004 and April 2005 a
total of 57 primary penile prostheses were placed by a
single surgeon (COE surgeon) in the same large urology
practice. A retrospective chart review of the 2 groups of
patients was performed. The factors evaluated were oper-
ative time, age, race, diagnosis, diabetes, implant type and
length, estimated blood loss, complications and additional
procedures performed. Cylinder length and surgery dura-
tion were compared between the 2 groups using the non-
parametric Mann-Whitney-Wilcoxon rank sum test. The
revision-free Kaplan-Meier product limit survival was es-
timated independently in each patient group, identified as
the multiple surgeon group and the COE surgeon with the
resulting survival curves compared using the log rank

test.
RESULTS

Demographic characteristics of the 2 patient popu-
lations were similar with no statistical differences in
age, race, diagnostic cause of impotence or percent
with diabetes (table 1). The median cylinder length
of implants placed by the COE surgeon was 2 cm
greater than the median cylinder length of implants
placed by the multiple surgeon group (p �0.0001,
table 2). More than 55% of the implants in the mul-
tiple surgeon group had cylinders that were less
than 17 cm long and only 14.3% had a cylinder
length of 20 to 22 cm. In contrast, more than 82% of
implants placed by the COE surgeon had cylinders
that were 17 cm or longer with a length of 20 to 22
cm in almost 37% (part A of figure).

After excluding implant cases requiring addi-
tional procedures median operative time was consid-
erably shorter for the COE surgeon than for the
multiple surgeon group (34 vs 94 minutes, p �0.0001,
table 2).

Part B of the figure shows the estimated Kaplan-
Meier revision-free survival curves in each group.
Maximum followup in the multiple surgeon group
was truncated to 44.5 months to match the followup
in the COE surgeon group. During this followup the
COE surgeon noted only 1 revision compared with 8
for the multiple surgeon team. Revision-free sur-
vival in the 2 implant groups was significantly dif-
ferent (log rank test p � 0.0283).

DISCUSSION

Only approximately 15% of urology training pro-
grams have a dedicated prosthetic surgeon. How-
ever, many of those residencies have dedicated staff
with extensive experience in oncology, laparoscopy,
robotics, urogynecology and/or infertility. A recent
study by Lotan et al, a group with an academic
residency in Dallas, presented the factors influenc-
ing the outcomes of penile prosthesis surgery at a
teaching institution.11 They defined frequent im-
planters as surgeons who performed greater than 10
procedures during the study period of approximately
11 years. Their outcome analysis revealed superior
5-year survival outcomes for primary penile prosthe-

Table 1. Surgeon group demographics

Demographic* Multiple Surgeon COE Surgeon

No. race:
Black 15 13
Hispanic 2 —
White 60 64

% Peyronie’s disease 10.5 17.5
% Diabetes 42.1 35.1
% Radical 40.3 29.8
* Patient age was 63 years in each surgeon group.
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ses when they were implanted by frequent vs infre-
quent implanters (70% vs 63%, p � 0.034). However,
many experts in the field of prosthetic urology would
argue that implanting 25 penile prostheses per year
represents a high surgical volume. We evaluated
this concept even further by evaluating a single sur-
geon with experience with greater than 50 cases per
year vs the frequent implanters described by Lotan
et al.

The series by Lotan et al demonstrated that mal-
leable prostheses have fewer complications than
3-piece inflatable prostheses (10-year survival rate
87% vs 50%).11 In our study the single surgeon
placed only 3-piece inflatable prostheses and no mal-
leable prostheses but still had a lower complication
rate than the multiple surgeon group, which placed
malleable prostheses in 49% of cases. Malleable
prostheses are semirigid devices with a central core
that allows the penis to be bent down for dressing
and bent upward for coitus. However, in most men
this malleable core does not maintain the desired
positions well, although malleable devices have the
advantage of a low mechanical failure rate and ease

55.4 

17.5 

30.4

45.6

14.3

36.8 

0 

20 

40 

60 

%
 o

f i
m

pl
an

ts
 

Cylinder length
14-16 cm 17-19 cm 20-23 cm 

Multiple

COE 

 

A

A, percent of implanted prostheses by surgeon group and cylin

Table 2. Cylinder length and operating room time
by surgeon group

Surgeon Group No. Mean Median

Cylinder length (cm):
Multiple 56 17.1 16
COE* 57 18.7 18

Operative time (mins):†
Multiple 11 93.7 94
COE* 37 34.1 34

* Vs multiple surgeon Mann-Whitney-Wilcoxon rank sum test p �0.0001.
† Excludes other nonimplantation procedures.
(equality of survivor functions log rank test p � 0.0283).
of use. The ideal prosthesis would provide its recip-
ient with penile flaccidity and erection that is as
close as possible to normal. Only 3-piece inflatable
devices that transfer a large volume of fluid into the
penile cylinders for erection and out of the cylinders
for flaccidity approach this ideal.12 Therefore, when
its use is possible, the 3-piece inflatable prosthesis
may be considered the most ideal penile implant
device.

There are clinical situations in which the mallea-
ble device is more appropriate, for example in cases
of decreased manual dexterity since manual dexter-
ity is necessary for using the pump mechanism.
However, after discussion with many of the sur-
geons participating in our study one of the main
reasons for placing the malleable vs the 3-piece in-
flatable prosthesis involves the increased technical
difficulty and operative time required for placing the
additional components, specifically the fluid reser-
voir. Placing a 3-piece inflatable prosthesis actually
involves 2 cylinders, that is the pump and the res-
ervoir. Incorrect placement of any part can lead to
overall failure of the entire device. The consequences
of a poorly placed component, for example the scro-
tal pump placed in the perineum, can cause patient
dissatisfaction and lead to possible revision surgery.
However, with increased experience and frequency
of implantation the operative time required to place
a 3-piece inflatable prosthesis can be less than that
required by a less experienced surgeon implanting a
malleable device.

This study demonstrates statistically significant
shorter operative time for the COE surgeon than for
the multiple surgeon approach (34 vs 94 minutes).
Shorter operative time in prosthetic surgery cases
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may lead to a lower infection rate.13 Guralnick et al
described the characteristics of infection in patients
undergoing staged implantation of sacral nerve
stimulation.13 Apart from known risk factors for
surgical wound infections the only variable that they
could identify that might increase the risk of infec-
tion was longer operative time. The shorter time the
prosthetic device is exposed, the shorter the time
allowing surrounding bacteria to adhere to the de-
vice. This theory may be further supported by data
on decreased infection and erosion in patients with
decreased operative time. However, a more impor-
tant measurement would be the interval from open-
ing the device on the surgical field to skin closure,
which was not measured in this study. Furthermore,
this study is not powered with enough data to enable
us to make any strong conclusions on operative time
and infection rate.

Many studies have demonstrated better outcomes
at high volume centers and specifically with high
volume surgeons. In the urology literature there are
many studies defining better outcomes for oncology
procedures, such as prostatectomy and cystectomy.7,10

In the field of prosthesis implantation a correlation
between THR and the 5-year outcome has been de-
scribed.6 Fender at al evaluated 497 primary Charn-
ley THRs in the United Kingdom with an overall
failure rate of 8.9%.6 However, upon further inves-
tigation they found that the risk of failure in pa-
tients who were operated on by a consultant whose
firm performed 60 or more THRs was 25% of that in
patients under the care of a consultant whose firm
performed fewer than 30 THRs after adjusting for
the number of patients, and surgeon and hospital
characteristics (16% vs 4%, linear trend p �0.001).
An American study showed that surgeons managing
fewer than 2 THRs per year had high mortality,
infection and revision rates.14 Our study expands on
this concept, specifically with penile prostheses.

Meticulous technique and experience are impor-
tant in most surgeries but they are especially
needed for penile prosthesis implantation. Many dif-
ferent outcome studies of penile prostheses have
emphasized the importance of the best success with
initial, virgin implantation vs revision surgery,
which has a worse outcome and a higher complica-
tion rate.15–17 Initial implantation represents the
best opportunity for the patient to achieve good re-
sults. This study demonstrates a difference in sur-
vival curves between single surgeons and multiple
surgeon teams, as corrected for inherent device me-
chanical reliability, with identical mechanical failure
rates in the 2 groups. Dubocq et al also evaluated the
long-term mechanical reliability of multicomponent in-
flatable penile prostheses and found no association
between surgical experience and the mechanical

failure rate, demonstrating consistencies with this
study in terms of inherent device reliability.16 Re-
gardless, with improved survival associated with high
volume surgeons fewer patients would undergo risk-
ier revision or salvage surgery, which lowers the
overall risk of the most dreaded complication of pe-
nile prosthesis implantation, that is infection. Stud-
ies have consistently demonstrated a higher infec-
tion rate, as high as 10%, for revisions vs 1% to 3%
for initial implantation.18

Our findings suggest that the surgical technique
of experienced surgeons may differ from that of sur-
geons with less experience. It is currently unclear
exactly how techniques may differ between groups
and systematic research is required to identify the
critical aspects of penile prosthesis implantation
that are associated with decreased complications.8

Currently no firm guidelines can be drawn from this
data. However, we reaffirm many of the practical
recommendations made in other series comparing
volume and outcome, such as that seen in the re-
gionalization of cancer care at COEs.19

Although to our knowledge no data to support
them are published, many theories have been pos-
tulated to explain the better success achieved with
prostheses placed by high volume surgeons. Many
dedicated prosthesis surgeons go to great lengths at
surgery to ensure a sterile environment and prevent
contamination, including scrubbing for 10 minutes,
limiting operating room traffic, shaving in the oper-
ating room, preoperatively cleansing the patient
surgical site for several days and ensuring that pre-
operative antibiotics are administered at an appro-
priate interval, among other techniques. The differ-
ence in survival may be accounted for by surgical
technique, stringent protocols and experience. Also,
infrequent placement of prostheses may involve in-
experienced operating room personnel, which may
increase the inadvertent contamination of compo-
nents. Unfortunately all of these factors could not be
compared on multivariate analysis in this retrospec-
tive study.

Penile prostheses are an accepted and efficacious
treatment for erectile dysfunction, yielding remark-
ably high satisfaction rates.12,15 However, after pe-
nile prosthesis implantation patients often complain
of penile shortening.20 Based on our evaluation with
increased experience and appropriate surgical tech-
nique it may be possible to achieve more confident
and accurate dilation of the penile corporeal bodies
to accommodate the largest cylinders possible in
each patient. This may lead to further increased
patient satisfaction. The maintenance of penile
length after prosthesis implantation is an area un-
der current investigation with prospective, objective

data measurements.
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CONCLUSIONS

Our results suggest that a greater surgical volume of
penile prosthesis implantation for a single surgeon
(the COE concept) is associated with shorter operative
time, longer cylinder length and better device survival

outcomes. The study demonstrates improved survival
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