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In 1973, the modern era of penile prosthetics began with the
concurrent pioneering work of two separate groups in Miami and
Houston. Previously, largely psychiatrists and psychologists
treated erectile dysfunction, with few urologists involved in the
treatment of the condition.1 In Miami, the Small-Carrion
prosthesis was developed using a silicone exterior filled with a
viscous silicone gel to provide a semirigid implantable device.2

This provided patients with excellent rigidity of their erection
but allowed for enough flexibility to maintain the ability to
conceal the device when not in use.3 At the same time, Dr F
Brantley Scott and Dr Gerald Timm performed their seminal
work in Houston with the development of a fluid-based hy-
draulic cylindrical inflatable penile prosthesis.4 Although the two
implant designs were fraught with complications and setbacks,
continued innovation and advancement in the design of the
implants have allowed for greater patient satisfaction and device
reliability. Improvements in the inflatable implant design
included the addition of cylinder materials with a three-ply
design and parylene coating served to decrease aneurysmal dila-
tion and friction of the American Medical Systems (AMS) device
(Minnetonka, MN, USA). Mentor (Santa Barbara, CA, USA),
which would eventually be acquired by Coloplast (Minneapolis,
MN, USA), entered the field in 1983 with their version of an
inflatable device. Mentor eventually altered the composition of
their cylinders to the polyurethane-based Bioflex, which provided
even greater rigidity and tensile strength without altering patient-
device biocompatibility.5 Reservoir design also has evolved
leading to low-profile reservoirs to aid in ectopic reservoir
placement option. In addition to changes in the composition of
the cylinders and reservoir design, there has been continued
innovation in the design and functionality of the pump from the
two companies. This “pumpology” remains active with the
current Momentary Squeeze pump from AMS and the Titan
Touch model from Coloplast. Despite the constant innovation in
implant design, a perfect penile implant has yet to be developed.

One potential future alternative to the current generation of
inflatable or even semirigid penile implants would be a pump-
free system that would perform as well as any three-piece
inflatable device with preserved concealability. The current
generation of pumps shows signs of advancement from previous
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models. However, they lack the ideal design that we must de-
mand for our patients receiving this type of prosthetic. Models
with a lower profile than current models should be researched.
Optimizing ease of inflation, which cannot be underestimated
especially in patients with a compromise in upper extremity
strength and coordination, has to improve in the future. Opti-
mizing ease of deflation is the final critical detail for this futuristic
ideal pump. Rather than altering the design of the pump, future
generations of penile implants could be pump free.
Le et al6 recently published their work using a novel shape

memory alloy (SMA) penile prosthesis. Using the property of
SMAs to “remember” a predetermined shape, a nickel-titanium
(Nitinol) prosthesis was created. After activation of the mate-
rial, the rigidity and buckling of the device were found to be
comparable to those of the AMS 700 CX inflatable device but
with similar ability to enter a flaccid state. This preliminary work
demonstrates the potential of novel materials to alter the current
expectation of how a penile prosthesis performs. Although
further development is required, such a device could allow for a
smaller footprint with improved cosmesis, improved ease of
placement and use, and decreased risk of malfunction. This
could simplify the procedure by eliminating the pump and
reservoir components, which could decrease the risk of infection
and inadvertent injury to adjacent structures. As reported by
Henry et al,7 blind reservoir placement remains the primary
concern for many implanting urologists. A penile implant that
precludes the use of a reservoir yet allows for a full transition
from the flaccid to the erect state ultimately will prove the most
attractive option to implant urologist and patients alike.

In addition to and in conjunction with technical implant
techniques, one of the most challenging aspects of implant sur-
gery is minimizing infection risk. The advent of the InhibiZone
(AMS) and hydrophilic coating (Coloplast) has significantly
decreased the rate of infections in virgin and revision implant
cases. With this current generation of coated prosthetic devices,
the prosthesis infection rate has decreased to a national average of
1% to 2%.8 Prosthetic surgeons have continued to evolve their
techniques to minimize infection further, with varying degrees of
success. Perhaps the most dramatic evidence of this is the “no
touch” technique popularized by Eid et al,8 with a 0.46% rate of
infection. Although we are not promoting a specific skin barrier
method, this contribution has highlighted the importance of
minimizing skin contact during prosthetic surgery. The forma-
tion of bacterial biofilms and their impact on penile prosthetic
infections are relevant. Biofilm can lead to failure of conservative
medical therapy of penile implant infections in revision cases, as
shown by Wilson and Costerton.9 Further exploration continues
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into the increased elution of antibiotics from the implant to
penetrate the biofilms and the development of biofilm inhibitors
to lock the bacteria in their planktonic state or promote the
pathogens to leave the “safety” of their biofilm.9 Although
infection control has improved, completely eliminating device
infections remains elusive. Minimizing infections and other
complications will be increasingly important as the trend toward
value-based care increases.

Beyond the implant innovations in structure and design and
technical surgical improvements to minimize infections, perhaps
the most important future aspect for implant surgeons will be the
maximization of patient satisfaction. Patient satisfaction can have
many facets, including decreased pain postoperatively and
cosmetic optimization and improved perception of length. With
value-based care and patient satisfaction tied to reimbursement
through surveys such as the Press Ganey Survey, patient
perception becomes increasingly important. Even a technically
sound implant procedure with a “successful outcome” can result
in negative electronic reviews and potential loss of referrals if the
patient is dissatisfied with any aspect of his care. It has become
increasingly important to properly set patient expectations, and
modern tools such as prerecorded physician videos, optimized
literature, surgical videos, and patient advocates can aid the
surgeon preoperatively and align postoperative expectations with
reality. In addition to cosmetic and functional results, post-
operative pain control is important to the patient experience.
Techniques such as postoperative compression wraps and/or
drain placement have been proposed to decrease swelling and
hematoma formation. For example, the use of extended-release
liposomal bupivacaine has been demonstrated to lead to a
decrease in narcotic consumption in patients after implantation;
however, its use is limited because of expense.10 Patient
perception of length or loss of length after implant surgery also is
of paramount importance to patient satisfaction. Techniques to
maximize actual length, and the perception of length, have been
described in the literature such as suspensory ligament release
and ventral phalloplasty, which have boosted an improvement in
84% of patients.11 Suprapubic lipectomy also can be performed
to remove the portion of the panniculus that partly conceals the
phallus from weight gain. In our institution, we recently began to
perform these procedures at the time of implant placement in
very select patients, with improved patient satisfaction. However,
some caution should be considered, because adjunct procedures
such as these can increase operative time and increase the
potential for wound and infectious complications.

The modern era of penile prosthesis surgery has largely existed
since 1973. Since that time, there has been a rapid evolution of
devices and techniques that has resulted in the relatively mature
procedure that exists today. Although improvements continue,
these are generally incremental. For example, continued
improvement of pump design is important, but novel materials
such as SMAs can lead to a significant change in the procedure
we know today and change the landscape of implant surgery in
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the future. Continued improvement in infection prevention is
critical, and with continued research in “biofilm blockers,” the
elusive infection-free procedure can become a reality. In the end,
the ultimate future of implant surgery lies in maximizing patient
satisfaction through a combination of improvements in implant
design, surgical technique, and patient counseling.
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