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The introduction of the modern inflatable penile pros-
thesis (IPP) in 1974 completely revolutionized the 
treatment for erectile dysfunction (ED)1. For nearly 
50 years, considerable advances have been made in 
IPP technology and, coupled with improved scientific 
knowledge in terms of perioperative management and 
innovative surgical techniques, IPP surgery has been 
accepted as an effective and safe treatment for ED in 
many men2.

Categorization of the IPP can largely be divided into 
single-​piece, two-​piece, and three-​piece prostheses, 
based on whether the devices have a small reservoir at 
the end of each cylinder (single-​piece) or attached to the 
pump (two-​piece), or a larger (separate) reservoir that 
is connected to the pump (three-​piece). Several key fac-
tors, including patient preference, surgeon experience, 

underlying reasons for surgery, manual dexterity, cost, 
penile size, and prior penile surgery, will contribute to 
decision making regarding the type of IPP surgery2. 
Non-​inflatable or malleable penile prostheses are an 
alternative to IPPs, and these simpler devices are less 
costly, easier to perform and are associated with fewer 
mechanical complications than the IPP2. However, the 
three-​piece IPP is often considered a physiologically 
superior device as it produces penile rigidity and flaccid-
ity that closely resembles a more natural penile erection2. 
Although a two-​piece IPP does not require placement 
of a separate reservoir and is, therefore, easier to place 
than the three-​piece IPP, it has limited cylinder inflation 
owing to the small volume of fluid in the compartmen-
talized reservoir and is associated with a lower patient 
satisfaction rate2–4.
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Four main IPP products are available commer-
cially: the Boston Scientific AMS 700 series (American 
Medical Systems (AMS), now Boston Scientific (BSci), 
Marlborough, MA, USA), the Coloplast Titan series 
(Coloplast Corp., Minneapolis, MN, USA), the Zephyr 
ZSI 475 (Zephyr Surgical Implants SRAL, Geneva, 
Switzerland), and the Infla10® series (Rigicon Inc., 
Ronkonkoma, NY, USA). These IPPs have undergone 
stringent review and clinical testing from relevant 
national regulatory bodies to ensure that they are safe 
and mechanically reliable5–8. Boston Scientific has manu
factured three variations of the AMS 700 series since 
1983: the AMS 700 LGX (previously Ultrex), AMS 700 
CX and AMS 700 CXR2,5. The Coloplast Titan series, 
formerly the Mentor prosthesis, was introduced in 
2002 and is available in Titan (standard), Narrow Base 
(NB) and extra-​large (XL) cylinders6. The Zephyr ZSI 
475 was launched in the early 2010s and the company 
manufactures the ZSI 475FtM in 2016, specifically 
for female-​to-​male gender assignment surgery2,7. The 
most recent addition to the IPP market, in 2019, is the 
Infla10® series (Rigicon Inc., Ronkonkoma, NY, USA), 
which consists of three different IPP products, namely 
the Infla10®X, Infla10®AX (anatomical expansion) and 
Infla10® NarrowBody8.

In 2020, clinical recommendations were released by 
the European Society of Sexual Medicine3; these recom-
mendations focus predominantly on sexual parameters 
following penile prosthesis implantation, particularly 
regarding partner expectations, satisfaction in male and 
phalloplasty cohorts, the effect of penile length, girth  
and implant type, reservoir placement, and the influence 
of comorbidities and social circumstances. By contrast, the  
present consensus statement builds on and expands  
the surgical aspects of the 4th International Consultation 
on Sexual Medicine guideline on penile prosthesis 
implant, which was endorsed by the International 
Society of Sexual Medicine and published in 2016 (ref.4). 
This consensus was reached by the collective agreement 
of a group of experts in penile prosthesis surgery and is 
not endorsed by any society.

This International Penile Prosthesis Implant con-
sensus statement provides a clinical framework around 
several key domains in patient selection, preoperative 
evaluation and management of common complications 
and postoperative care after implantation of a three-​piece 
IPP. A detailed analysis of all relevant studies and a full 

description of the surgical techniques is not the goal of 
this consensus statement; instead, it provides an overview 
of the current evidence-​based management strategies 
for commonly encountered dilemmas when manag-
ing patients using IPP. Given the lack of high-​quality 
randomized controlled trials in IPP surgery, specific 
emphasis is placed on information from narrative review 
articles and published guidelines (Box 1).

Methods
Databases including MEDLINE, EMBASE and Cochrane 
CENTRAL trials register were searched for the follow-
ing terms “inflatable penile prosthesis implant”, “clinical 
outcome”, “complication”, “urinary incontinence”, “trans-
gender”, “priapism”, “augmentation” and “penile recon-
struction”. As only a few prospective and randomized 
controlled trials involving IPP surgery have been pub-
lished, a full Preferred Reporting Items for Systematic 
Reviews and Meta-​Analyses protocol was not adopted 
for this article; instead, a narrative approach was taken. 
Available literature was reviewed by the faculty and 
outcomes were presented at the International Penile 
Prosthesis Implant Consensus Forum on Thursday 
11 April 2019 at the 17th biennial Asia Pacific Society 
of Sexual Medicine scientific meeting in Brisbane, 
Australia. This session was not sponsored by any IPP 
device company, and the clinical recommendations were 
made independent of the IPP device manufacturers.

The panel of nine experts who took part in the process 
are key opinion leaders and high-​volume IPP surgeons 
from North America, Europe, Latin America, and the 
Asia Pacific region. This Asia Pacific Society of Sexual 
Medicine session was not sponsored by any IPP device 
company, and the clinical recommendations were made 
independently based on the professional experience and 
expertise of the panellists. The panel was asked to eval-
uate and comment on four clinically relevant subhead-
ings concerning IPP surgery: clinical assessment and 
patient selection, surgical principles and precautionary 
measures, specific populations, and postoperative care. 
Clinical findings from published studies were discussed 
by the panel and the quality of evidence was graded based 
on the Oxford Centre for Evidence-​Based Medicine 
recommendations and the AGREE II (Appraisal of 
Guidelines for Research and Evaluation) instrument9. 
Any disagreements were resolved with subsequent group 
discussion and consensus development was developed 
based on the strength of data and a modified Delphi 
method that included multiple rounds of feedback. 
A consensus agreement was received, and all authors 
agreed on the list of recommendations.

Clinical assessment and patient selection
Penile prosthesis implantation is often considered the 
last option in men who are refractory to or unwilling 
to use phosphodiesterase-5 inhibitors, intraurethral 
or intracavernosal injections, and a vacuum erection 
device10. In men with Peyronie’s disease (PD) and con-
comitant ED, a concurrent penile prosthesis implant is 
often advocated in men who require complex penile 
reconstructive surgery, or in those who have a high  
likelihood of postoperative ED11.
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Before the introduction of phosphodiesterase-5 
inhibitors, vasoactive penile injection testing and colour 
penile Duplex ultrasonography were routinely obtained 
as part of the diagnostic algorithm12. Penile colour 
Duplex ultrasonography is not mandatory before IPP 
surgery, as most cases of ED are likely to be due to dia-
betes mellitus, vascular disease, or post-​prostate cancer 
treatments3,4. Furthermore, most third-​party insurance 
payers, such as private health funds, have accepted that 
these diagnostic tests do not alter the decision regarding 
whether a patient undergoes IPP surgery3,4.

Known patient factors that increase the risk of pros-
thetic complications and lower satisfaction rates are 
those with diabetes mellitus, the presence of pathological 
nasal and skin flora (for example, Staphylococcus spp.), 
long-​term steroid use, poor personal hygiene, subopti-
mal antimicrobial practice, poor cardiovascular status, 
history of radiation therapy, spinal cord injury, urinary 
catheterization, immunosuppression and concurrent 
genitalia reconstructive surgery13. Optimization of these 
risk factors and adequate patient counselling are essen-
tial before surgery. The informed consent should clearly 
define the advantages and disadvantages of IPP surgery, 
explain alternative treatment options, provide cost, and  
describe potential complications, such as infection and its  
consequences, bleeding, pain, mechanical failure, fail-
ure to regain preoperative penile size, glans softness, 
injury to surrounding structures (urethra, bladder, 
bowel, or vessels), and device migration or erosion3,4,14. 
Information regarding the mechanics of IPP, such as how 
IPP functions and how the patient operates the device, 
should be included in the preoperative counselling. 
Patients must be fully informed that any pre-​existing nat-
ural erection will be lost and that the procedure is irre-
versible — subsequent removal of the penile prosthesis 
will not restore normal erectile capability. The informed 
consent process provides legal documentation for the 
IPP surgery and is unique to each institution, although 
several organizations such as the British Association  
of Urological Surgeons15 or the Sexual Medicine Society of 
North America16 have published a standardized template  
that can be adapted to suit the individual surgeon.

IPP surgery is an invasive surgery and potential com-
plications in the perioperative and postoperative settings 
can add to the overall economic burden, patient dissat-
isfaction and future medicolegal risk17. Strong evidence 
suggests that high-​risk patient populations, such as men 
with uncontrolled diabetes mellitus, corporal fibrosis  
(for example, PD or priapism) and those who are under-
going salvage penile implants are at a greater risk of 
prosthetic complications, especially device infection 
and erosion18. Other reasons for patient dissatisfaction 
following penile implants include loss of perceived penile 
length, poor penile glans engorgement and unnaturalness 
of penile cylinders as perceived by the partner19.

Diabetic men
Men with diabetes mellitus are likely to suffer from an 
earlier onset of ED and have more severe ED and higher 
prosthetic complication rates, especially in patients 
with uncontrolled diabetes9. The increased frequency 
of infections in patients with diabetes is caused by an 
underlying hyperglycaemic environment that favours 
immune dysfunction. Such factors include damage to 
neutrophil function, depression of the antioxidant sys-
tem, and humoral immunity, microangiopathies and 
macroangiopathies, neuropathy, and lower antibacterial 
activity of urine as well as the greater likelihood of coex-
isting medical comorbidities and the need for medical 
interventions20,21.

Several studies have increased interest in the 
use of cut-​off points for glycosylated haemoglobin  
(HbA1c) to identify diabetic men at a high risk of penile 

Box 1 | Summary recommendations for inflatable penile prosthesis surgery

Clinical assessment and patient selection
•	Penile prosthesis implantation is considered an appropriate treatment option for a 

man who is not achieving a satisfactory erection and wishes for a permanent solution 
for erectile dysfunction (Grade C).

•	Proper patient selection, counselling and informed consent are essential, coupled 
with optimization of existing medical conditions especially diabetes (Grade B).

•	Adequate prophylactic measures should be taken to minimize prosthetic infection 
and bleeding or thromboembolic risk to ensure good clinical outcomes (Grade B).

Surgical principles
•	Strict adherence to meticulous surgical principles can minimize postoperative 

complications and prosthesis-​related complications can usually be addressed 
intraoperatively to enable placement of the device at the time of surgery (Grade B).

•	The inflatable penile prosthesis (IPP) implantation should generally be aborted in the 
presence of urethral injury (Grade B).

Special groups
•	Men with significant corporal fibrosis owing to priapism, Peyronie’s disease, or 

previous explant of an infected IPP will require careful corporal dissection and 
dilation using specialized tools and, in some cases, a narrow cylinder implant or 
malleable implant can be used (Grade C).

•	The decision to perform a salvage implant procedure in suspected or confirmed 
infected IPP should always involve both the surgeon and patient and the patient’s 
partner, with due consideration of the various options and scenarios (Grade C).

•	Several advanced surgical techniques and adjuvant manoeuvres can be used to 
increase penile length during IPP insertion although these manoeuvres should be 
performed by an expert surgeon and the use of synthetic materials in girth 
enhancement surgery should be discouraged (Grade C).

•	In patients who have both erectile dysfunction and stress urinary incontinence, 
synchronous or sequential (delayed) IPP with a male sling or artificial urinary sphincter 
surgery can be performed, and patients should be counselled regarding the benefits 
and drawbacks of single versus staged surgery (Grade C).

•	Penile prosthesis surgery in the neophallus after gender-​affirming surgery is often 
complex and should be performed by an expert surgeon owing to the anatomy of  
the neophallus and higher revision rates compared with conventional IPP surgery 
(Grade C).

Postoperative care
•	Postoperative antibiotics use can be discontinued within 24 h unless justified for 

specific antimicrobial prophylactic regimens in specific groups of patients and 
postoperative antimicrobial prescription is often based on the surgeon’s own personal 
preference in consultation with a local institution’s antimicrobial guidelines (Grade C).

•	A multimodal analgesia protocol including intraoperative analgesia strategies  
can minimize postoperative pain and improve patient satisfaction rates (Grade B).

•	Several strategies are aimed at minimizing the risk of scrotal bleeding and haema
toma formation, and in most instances, the postoperative scrotal haematoma can  
be managed expectantly without a need for further surgical intervention (Grade C).

•	Early cycling of the IPP is thought to minimize corporal scarring and improve the 
appearance of the penile prosthesis, and patients should be able to cycle their IPP 
between 4 and 6 weeks postoperatively, with minimal discomfort (Grade C).
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periprosthetic infections22–26. Some studies including sys-
tematic reviews and meta-​analyses from 2021 reported 
that an HbA1c level >8.5% might be associated with a 
higher risk of penile prosthesis infection20,22–27, although 
this observation is limited by the quality of available evi-
dence such as heterogeneous study population, selection 
bias and studies derived from the manufacturer’s data-
base. However, the debate around whether a meaningful 
difference in an actual HbA1c threshold can result in a 
statistically significant increased risk of periprosthetic 
infection is ongoing, as most studies in this field are 
heterogeneous, underpowered, or do not control for 
confounders such as other medical comorbidities and 
perioperative antibiotics use20,23,24. Furthermore, evi-
dence from a 2016 study suggests that tight intraopera-
tive glycaemic control can minimize infection risk and 
postoperative hypoglycaemia21.

Avoiding preoperative hyperglycaemia and ensur-
ing stringent peri-​operative glycaemic control are 
paramount to avoiding postoperative diabetic-​related 
complications28. Elective IPP surgery must often be 
delayed in men with poorly controlled diabetes20,23. 
Early consultation with an endocrinologist is valu-
able to ensure optimal glycaemic control during the 
perioperative period24. Hypoglycaemic agents such as 
sodium-​glucose co-​transporter-2 inhibitors should be 
stopped before surgery to minimize the risk of diabetic 
ketoacidosis postoperatively28.

Antibiotic and/or antifungal use
In 2016, the International Consultation on Sexual 
Medicine recommended that patients being prepared for 
penile prosthesis surgery should be screened to exclude 
symptoms or signs of cellulitis around the genitalia and 
lower abdomen, which increases the risk of prosthetic 
infection and wound-​related complications4. A formal 
urine microscopy test should be obtained to ensure that 
there is no bacterial growth in the urine before surgery. 
Appropriate precautions should be undertaken to min-
imize contamination of the surgical field according to 
the WHO Guidelines for Safe Surgery, such as the use of 
a preoperative shower with antibacterial agents, intra-
operative hair removal, use of alcoholic formulations 
for skin prep, appropriate surgical attire with full pro-
tective, positive pressure airflow system and minimal 
traffic within the operating room28. The meticulous 
care with surgical wound sterility, including multiple 
changes in surgical draping, the use of antibiotics and/or  
diluted betadine irrigation and minimizing device–skin 
contact or “no-​touch” techniques, are aimed at mini-
mizing intraoperative skin flora and atypical bacterial 
contamination4,29.

Coated implants and bacterial contamination. Perio
perative antibiotics prophylaxis and antibiotic-​coated 
devices can be coupled with meticulous surgical care 
to reduce infection risk in IPP implantation13,30,31. The 
InhibiZone®-​coated AMS 700 series is not available 
in many non-​Western countries owing to regulatory 
issues5. The current Coloplast Titan series, Zephyr 
ZSI 475 series and Infla10® series have a hydrophilic 
coating that absorbs water-​based substances, and can, 

therefore, facilitate the use of the surgeon’s antibiotic 
of choice for antimicrobial elution and protection6–8. 
The 2008 American Urological Association Best Policy 
Statement advocates the administration of two diffe
rent intravenous antibiotics, specifically an aminogly-
coside (or aztreonam) plus either a first-​generation or 
second-​generation cephalosporin or vancomycin at 
least 1 h before skin incision32. However, the choice of 
antibiotics is likely dependent on hospital prescribing 
guidelines, surgeon’s preference, patient’s drug allergy 
and/or sensitivity, antibiotic availability and local 
anti-​microbiograms.

Biofilm formation is thought to contribute to pros-
thetic infection33. Once bacterial seeding occurs, the 
resultant biofilm can promote the growth of other bacte-
ria species and increase antimicrobial resistance and tis-
sue damage33–35. Furthermore, biofilm can allow dormant 
bacteria to be released later, resulting in delayed device 
infection35. In addition to surgical sterility, perioperative 
checklists, appropriate perioperative antibiotics cover-
age and the use of an anti-​infective biomaterial-​coated 
IPP can minimize infection risk34,35. Although the use of 
postoperative antibiotics lacks strong scientific evidence, 
many surgeons will prescribe postoperative antibiotics 
to cover for common skin organisms (for example, 
Staphylococcus spp.)3,4. However, most experts agree 
that postoperative antibiotics should be prescribed to 
patients undergoing revision and salvage procedures3,4,36.

Fungal infection. Evidence is increasing regarding the 
role of fungal species, particularly Candida spp., in med-
ical device infections35. Fungal infections are especially 
common in certain patient demographics (for example, 
immunosuppressed) and geographical locations (for 
example, in developing countries)13,28. The use of anti-
fungals in IPP surgery should be reserved for unusual 
cases, such as in patients with poorly controlled diabe-
tes, or in the setting of salvaging an infected IPP that 
is not responsive to intravenous antibiotics4,35. Fungal 
species such as Candida albicans can form biofilms by 
themselves or by participating in polymicrobial biofilms 
alongside bacterial species37. The prescription of antifun-
gals should be done in consultation with an infectious 
disease physician and the clinical decision should be 
made to promptly explant the infected IPP if the patient 
fails to improve after 48 h or in the presence of pus or 
urosepsis.

Antiplatelet and anticoagulant use
The established risk factors between ED and cardiovas-
cular disease38 and the high rates of comorbidity between 
the two mean that many patients, especially the ageing 
population and those with pre-​existing cardiovascular 
history, will be using various oral antiplatelet and anti-
coagulant medications. Surgeons are increasingly likely 
to be faced with the dilemma of either continuing these 
agents and accepting potential serious bleeding or 
withholding therapy and risking fatal thromboembolic 
complications4,39. The IPP surgery can be performed 
with a low risk of clinically significant haemorrhage 
and thromboembolic risk for a patient on aspirin 
alone39 whereas antiplatelets (for example, clopidogrel) 

	  volume 19 | September 2022 | 537NAture RevIeWS | URology

C o n S e n S u S  S tat e m e n t



0123456789();: 

and anticoagulants (for example, warfarin or ticagrelor) 
should be withheld4. Generally, patients at a high risk 
of thromboembolism should be considered for a more 
aggressive perioperative management strategy with 
appropriate bridging therapy. Postoperative haema
toma can often be successfully managed conservatively 
with simple analgesia, antibiotics and proper scrotal 
support40.

Current recommendations from the International 
Consultation on Urological Disease and the American 
Urological Association regarding anticoagulant and/or 
antiplatelet drugs in prosthetic urological surgery are 
largely based on evidence derived from other surgical 
specialities; these recommendations vary substantially 
owing to individual complexity, types of surgery and 
local hospital’s practice guidelines on venous thrombo-
embolism prevention41. Early and continuous effective 
communication among patients, general practitioners, 
and specialists (including the surgeons, cardiologists, and  
haematologists) is pivotal in managing such high- 
risk patients who are taking blood thinners during the 
perioperative period. Guidelines regarding the timing 
of the resumption of anticoagulant and/or antiplatelet 
prophylaxis are not available, other than stating that 
it be resumed as soon as the surgeon believes the risk 
of bleeding has decreased and assuming no clinically 
significant surgical haematoma has formed41.

Summary of assessment and selection 
recommendations
Penile prosthesis implantation is considered an appro-
priate treatment option for a man who is not achieving 
a satisfactory erection and desires a permanent solution 
for ED (Grade C). Proper patient selection, counsel-
ling and informed consent are essential, coupled with 
optimization of existing medical conditions especially 
diabetes (Grade B). Adequate prophylactic measures 
should be taken to minimize prosthetic infection and 
bleeding or thromboembolic risk to ensure good clinical 
outcomes (Grade B) (Box 1).

Surgical principles and precautionary measures
Meticulous preoperative preparation, adherence to key 
surgical principles and safe surgical techniques are cru-
cial to optimize clinical outcomes. Prevention remains 
the best approach to troubleshoot prosthetic-​related 
complications such as corporal perforation, urethral 
injury and suboptimal placement of IPP components.

Learning curve and centre of excellence
IPP surgery is complex and should be performed by 
clinicians who have adequate experience in prosthetic 
surgery. No published study has identified the actual 
minimum number of IPP cases a surgeon requires to be 
proficient, given that each patient is different in terms of 
their underlying cause of ED, body habitus, associated 
medical comorbidities and the state of their corporal tis-
sue. However, the relationship between patient outcomes 
and surgical volume is well documented for a variety 
of other surgeries and is also relevant for IPP surgery42. 
Awareness of the various intraoperative problems that 
can arise and preparedness for surgical troubleshooting 

is of critical importance, as many urologists who place 
penile prostheses might not have the benefit of high 
surgical volume or experience in this procedure43.  
A high-​volume or frequent implanter has been defined 
as a surgeon who routinely implants more than 25 pros-
theses per year44; evidence suggests that patients treated 
by high-​volume implanters are less likely to require 
reoperation owing to a lower incidence of prosthetic 
complications in patients of experienced surgeons45,46.

The concept of a prosthetic centre of excellence — 
whereby patients are seen by a high-​volume specialist 
surgeon — has been suggested to improve clinical out-
comes, streamline surgical care and lower complication 
rates46,47. In the era of patient choice and good clinical 
governance for safe clinical practice, the patient should 
choose a surgeon with whom he is comfortable and 
who can provide the best quality care in IPP surgery. 
Although formal fellowship training in IPP surgery is 
ideal, surgical workshops or mentorship programs can 
often be useful to improve a surgeon’s understanding of 
IPP care and surgical techniques if a formal fellowship 
is not available4. Thus, an appropriately trained and safe 
surgeon with high-​volume expertise in penile prosthe-
ses will deliver high-​quality outcomes, and potentially, 
increased economic value47.

Surgical approaches
IPP surgery can be performed through penoscrotal (or 
trans-​scrotal), infra-​pubic and sub-​coronal approaches 
(Fig. 1 and Table 1). Surgeons should have adequate 
knowledge of these surgical approaches; the preferred 
method is often based on surgeon experience, the 
patient’s specific anatomy and whether a concurrent 
penile reconstructive surgery is undertaken48–50. Each 
surgical approach has its benefits and weaknesses, with 
no clear advantages favouring one surgical approach 
over another in terms of patient satisfaction4.

Penoscrotal or trans-​scrotal approach. The surgical inci-
sion involves a vertical or horizontal incision over the  
upper part of the scrotum (trans-​scrotal) (Fig. 1a) or exten
ding into the penile shaft (penoscrotal junction) (Fig. 1b), 
which can provide better corporal exposure (by extending 
the incision further along the penile shaft). Most surgeons 
are comfortable with the anatomy50. Furthermore, the 
pump can be directly anchored in the scrotum. However, 
the insertion of the reservoir into the retropubic space is 
performed blindly in this approach4.

Infra-​pubic approach. In contrast with the penoscrotal 
or trans-​scrotal approaches, the infra-​pubic incision 
(Fig. 1c) is made one fingerbreadth above the penile 
pubic junction while gently pulling down on the penis. 
This approach can provide a direct visualization when 
inserting the reservoir and is thought to be associated 
with a lower rate of scrotal bruising as the scrotal tissue is 
not surgically dissected. Thus, the infra-​pubic approach 
enables potentially earlier pump cycling. However, this 
approach can result in damage to the sensory nerves of 
the penis, and more difficult corporal dilation in obese 
patients with significant truncal fat pad and scrotal 
pump misplacement or migration4.
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Subcoronal approach. The subcoronal approach involves 
a subcoronal incision below the glans penis with deglov-
ing of the penis (Fig. 1d), enabling concurrent corporal 
reconstructive surgery at the time of IPP surgery, as 
nearly the entire corpora can be accessed through the 
same incision. However, this technique is used much 
less commonly than the penoscrotal and infra-​pubic 
approaches owing to longer operative time and offer-
ing no additional benefit in patients who do not require 
multiple penile reconstructive surgeries4.

Device characteristics and placement
Cylinder considerations. The appropriate cylinder size is 
selected based on the maximum corporal length meas-
urement with the aim of maximum cylinder size with 
minimum rear tip extenders (Table 2). The proximal 
corporal measurement often determines the selection 
of cylinder size and selection of rear tip extender length 
to ensure that the proximal cylinder tip can be placed 
accurately4. The recommended cavernosal dilation is 
12 mm for standard IPP cylinder insertion and 10 mm 
if a smaller diameter or narrow-​base device is utilized4. 
A smaller diameter cylinder can be useful in cases of 
significant corporal scarring, smaller penile size or 
decreased tunical elasticity seen in PD4,11.

For the same cylinder length, the Coloplast Titan 
provides a larger cylinder girth diameter (up to 21 mm 
each cylinder) than other IPPs and the Bioflex material 
is thought to be stronger and more fatigue resistant than 
silicone material in ex vivo and in vitro studies51. The 
Titan cylinder is suggested to provide a bigger penile 
prosthesis size and stronger axial rigidity than the AMS 
700 cylinder for the same device length2,6. Data are still 
accruing for the ZSI 475 and Rigicon IPPs5–8.

Corporal cylinder complications — including cross-
over, proximal or distal corporal perforations — can 
occur in any patient owing to poor surgical technique 
and in men with corporal fibrosis4,11. These complica-
tions can be rectified at the time of surgery (Table 3).  
A discrepancy (usually >1.5 cm) between each corporal 
measurement probably signifies corporal perforation4. 
If a urethral injury is suspected, it is standard of care 
to abort the IPP surgery rather than repairing urethral 
defects and proceeding with placing penile implant cyl-
inders, as proceeding with the implantation can increase 
the risk of device infection and the placement of a pros-
thetic cylinder can delay urethral healing4. In the case of 
a unilateral perforation, a single-​cylinder placement on 
the normal corporal chamber (contralateral side of ure-
thral perforation) can be undertaken, although reported 
patient satisfaction is considerably lower in a single 
inflatable cylinder than with two-​cylinder placement4.

Reservoir considerations. The AMS 700 series has two 
different reservoirs — the Conceal Low Profile reser-
voir, which has a flat pancake-​like shape when filled with 
saline, and a traditional round sphere reservoir. AMS 
700 comes in several reservoir sizes: 65 ml and 100 ml 
spherical and 100 ml Conceal reservoirs5. By contrast, 
the Coloplast Cloverleaf reservoir is available in 75-​ml 
and 125-​ml sizes and has been approved for ectopic sub-
muscular reservoir placement in men in whom retro-
pubic access could be difficult owing to scarring or the 
presence of bowel in the retropubic space6. The Titan 
Cloverleaf reservoir has a residing lock-​out valve mecha
nism to minimize auto-​inflation and prevent a sudden 
change in pressure. Both the ZSI 475 and Rigicon IPP 
series use a more traditional (round) reservoir shape. 

b  Penoscrotal approach c  Infra-pubic approach d  Subcoronal approacha  Trans-scrotal approach

Fig. 1 | Surgical approaches in inflatable penile prosthesis surgery. a | The trans-​scrotal approach incision involves a 
vertical or horizontal incision over the upper part of the scrotum. b | A penoscrotal approach uses an incision over the 
penoscrotal junction or extending into the penile shaft, which can provide better corporal exposure. c | An infrapubic 
incision is made one fingerbreadth above the penile pubic junction while gently pulling down on the penis and can 
provide direct visualization when inserting the reservoir. d | The subcoronal approach involves a subcoronal incision 
below the glans penis with degloving of the penis, enabling concurrent corporal reconstructive surgery at the time of 
inflatable penile prosthesis surgery as nearly the entire corpora can be accessed through the same incision.
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The ZSI 475 reservoir can be filled to 80 ml or 100 ml7 
whereas the Rigicon standard reservoir accommo-
dates 65 ml and the Rigicon Adaptive Reservoir can be 
expanded from 70 ml to 110 ml8. As a general guide, a 
100-​ml reservoir should be inserted if the IPP cylinder 
is larger than 18 cm and the reservoir should be filled to 
the manufacturer’s specified capacity to ensure adequate 
expansion before adjusting the final reservoir volume 
according to the size of the IPP cylinders, for example, 
40 ml saline is sufficient to inflate a 16-​cm cylinder4.

The IPP reservoir is usually placed into the retro
peritoneal Retzius space to avoid complications such as 
poor cosmesis (from the visibility of the reservoir out-
line), reservoir herniation or device auto-​inflation (from 
direct compression on the reservoir)4. Retropubic reser-
voir placement is achieved by blind puncture through 
the transversalis fascia in a penoscrotal approach, with 
a potential risk (1–2%) of inadvertent organ injury 
(vascular, bladder or bowel) especially following robotic 
surgery. Other unusual reservoir complications include 
erosion into the bladder or bowel, intraperitoneal  
reservoir placement and iliac vein compression52.

Ectopic reservoir placement, either between the 
transversus abdominis anteriorly and the transversalis 
fascia posteriorly or more medially between the rectus 
abdominis muscle anteriorly and the transversalis fascia 
posteriorly, has gained popularity owing to the difficulty 
in the placement of a reservoir in an obliterated retro-
pubic space following radical pelvic surgery53. However, 
ectopic reservoir placement might not be ideal in thin 
patients in whom the reservoir outline might be visible, 
and potential complications such as inadvertent vascular 
injury and reservoir migration or herniation54,55.

If the retropubic or ectopic placement of the reser-
voir is not feasible or might result in a suboptimal out-
come, a separate transverse hypogastric incision can be 
made to enable direct placement of the reservoir into the 
retropubic space. In this scenario, the reservoir tubing 
should be tunnelled through the subcutaneous abdom-
inal fat into the penoscrotal wound for connection to 
the pump tubing.

Pump considerations. The AMS 700 series initially 
used a Tactile pump but has since switched to the cur-
rent Momentary Squeeze pump, which is modified to 
be smaller and easier to handle, with better conceal-
ment and quicker pump deflation2,5. A lock-​out valve 
was incorporated into the Momentary Squeeze pump 
to prevent auto-​inflation of the penile cylinders against 
extensive force or sudden elevated pressure within the 
reservoir. The Momentary Squeeze pump includes a 
deactivation button on the midline ventral aspect.

Similarly, the Titan pumps have also been improved 
in terms of their mechanical reliability and durability 
across different generations such as the Genesis pump, 
One-​Touch Release pump and the Titan touch pump2,6. 
The ZSI 475 pump has two valves: a simple open-​close 
valve to reduce the risk of mechanical failure and a 
reinforced valve to decrease the risk of incidental auto- 
inflation7. The Rigicon Rapid-​Pump is quite similar to 
the AMS 700 Momentary Squeeze pump in appearance, 
apart from a deactivation button on the side of the pump 
rather than the ventral midline8.

Ideally, the pump should be placed in the midline 
scrotal–spongiosis septum in the subdartos space in 
between the external and internal spermatic fascia4. 
Stay sutures can be placed at the edges of the scrotal 
fascia opening to prevent upward pump migration. The 
pump should be easily accessible by the patient and 
not positioned too superficially, which can cause poor 
cosmesis or discomfort during sexual intercourse and 
an increased risk of pump erosion or extrusion; too 
high near the shaft of the penis, which can cause poor 
cosmesis or discomfort during sexual penetration; or too 
low towards the perineum, which can cause accidental 
device inflation. The tubing should be buried properly 
within the scrotal dartos layers for improved conceal-
ment and to avoid the tubes kinking and the pump 
migrating.

Summary recommendations
Strict adherence to meticulous surgical principles can 
minimize postoperative complications and prosthesis-​ 
related complications can usually be addressed intra
operatively to enable placement of the device at the 
time of surgery (Grade B). The IPP implantation should 
generally be aborted in the presence of urethral injury 
(Grade B) (Box 1).

Specific populations
Specific patient populations have different needs when 
considering prosthesis placement.

Patients with corporal fibrosis
Corporal fibrosis is often encountered in men with 
priapism, a prior history of explanted implant and 
advanced PD, and these disorders can present consider-
able surgical challenges as well as being associated with 
higher complication rates11,18. Management strategies 
for implanting prostheses in men with corporal fibro-
sis include sharp dissection with Metzenbaum scissors, 
serial corporal dilation with Hegar or Brooks dilators or 
the use of other specialized tools such as cavernotomes 
(Carrion-​Rossello, Minneapolis, MN, USA) and Uramix 

Table 1 | Advantages and disadvantages of various surgical approaches  
to inflatable penile prosthesis surgery

Surgical 
approaches

Advantages Disadvantages

Penoscrotal or 
trans-​scrotal

No risk of dorsal nerve injury

Better corporal exposure

Ability to anchor the pump directly 
in the scrotum

Blind insertion of the 
retropubic reservoir

Infra-​pubic Direct visualization during reservoir 
insertion

Less scrotal bruising for earlier 
pump cycling

More difficult pump placement

Limited corporal exposure

Higher risk of damage to 
sensory nerves of the penis, 
particularly with revision cases

Sub-​coronal Excellent corporal exposure for 
concurrent corporal reconstructive 
surgery

Direct visualization during reservoir 
insertion

More difficult pump placement

Visible tubing of the device 
postoperatively
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(Lansdowne, PA, USA)4,18. In some instances, extended 
corporotomies with incision or excision of corporal 
fibrosis followed by the use of graft material might be 
necessary18,56. A narrow cylinder implant, such as the 
AMS 700 CXR or Coloplast Titan NB cylinder can 
be used, with the option of exchanging the device for 
a regular-​sized prosthesis in the future57. A malleable 
implant can also be used to provide a cheaper and easier 
alternative and patients can then elect to have an IPP 
implanted at a later date58–61.

A residual penile curvature of less than 15° after PPI 
is not uncommon in men with PD with extensive cor-
poral fibrosis and tunical plaque11. Strategies to correct 
residual penile curvature include manual penile mod-
elling (with inflated cylinders), intracorporal plaque 
incision, extracorporal plaque-​releasing incision and/or  
graft reconstruction11,62. One paper reported no statisti-
cally significant difference between the AMS 700 CX and 
Coloplast Titan device in terms of device mechanical 
survival and patient satisfaction rate63.

Salvaging an infected penile prosthesis
A prosthesis infection can occur in any patient, despite 
meticulous surgical sterility and strict adherence to anti-
microbial prophylaxis; however, the use of infection- 
retardant coated devices has significantly reduced this 
devastating complication to <1%4,64. The decision to per-
form a salvage implant procedure should always involve 
the surgeon and patient and the patient’s partner, with 
due consideration of the various options and scenarios4. 
For a suspected subclinical penile implant infection (with 
persistent pain beyond 4–6 weeks or the presence of  
haemoserous drainage after 2 weeks), a course of intra-
venous antibiotics, preferably piperacillin/tazobactam 
(4.5 g three times a day) or meropenem (1 g three times 
a day) can be given provided that the patient is observed 
closely as an inpatient and surgical intervention should 
be undertaken if the patient fails to respond to the anti-
biotics or if infectious symptoms and signs worsen4,18. 
Prolonged oral antibiotics such as quinolones (for exam-
ple, ciprofloxacin 500 mg twice a day) are often necessary 
following discussion with a local infectious clinician and 
in certain cases with a suspected fungal infection, the 
use of antifungals such as amphotericin B (intravenous 
0.5–0.7 mg/kg/day) or fluconazole (oral 400 mg daily) 
might be appropriate. Explantation of the infected device 

without salvage remains the safest option, although this 
approach affects the possibility of future device implan-
tation, which will be difficult owing to dense corporal 
fibrosis with ensuing penile size loss18.

Mulcahy et al. popularized the concept of salvaging 
an infected penile prosthesis in the 1990s65. Immediate 
salvage surgery can potentially preserve implant com-
ponent(s), prevent loss of penile size, and minimize 
subsequent surgical challenges associated with corporal 
fibrosis. The presence of tissue necrosis and purulence 
in the corporal bodies, or exposed device component(s) 
are contraindications for salvage surgery18. In the salvage 
procedures, all components of the device should be 
removed, followed by vigorous mechanical lavage with 
solutions comprising a combination of diluted betadine, 
half-​strength hydrogen peroxide and antibiotic agents, 
such as kanamycin and/or bacitracin antibiotic solu-
tion18. The use of a malleable device or biomaterial case 
insert such as calcium sulphate at the time of salvage sur-
gery could help to minimize corporal fibrosis and loss in 
penile size, as well as facilitate revision surgery at a later 
date4. Penile traction devices can be used as an adjunct 
to preserve penile size in this instance66,67.

Concurrent penile lengthening and augmentation 
surgery
Most men with long-​standing ED will develop loss of 
penile length owing to corporal hypoxia and fibrosis11,18. 
Complex penile reconstruction with concurrent place-
ment is a demanding surgery and should only be per-
formed by surgeons with extensive prosthetic and 
reconstructive experience. Proper informed consent 
should be obtained, as the risk of sensory loss, glans 
ischaemia and/or necrosis, prosthesis-​related compli-
cations, and failure to gain any meaningful length are 
serious concerns and cannot be underestimated66.

Several advanced surgical techniques and adjuvant 
manoeuvres to increase penile length during IPP inser-
tion, including circumferential incision68, the sliding 
technique with a double dorsal-​ventral approach69, the  
modified sliding technique70 and the multiple slice 
technique71. These techniques require mobilization of 
neurovascular bundles and urethra, incision and/or 
excision of coexisting penile plaque and complete tran-
section of corpora to stretch the penis to the maximum 
corrected length. The circumferential technique has 
been largely abandoned, owing to the risk of prosthesis 
fracture from poor axial rigidity, whereas sliding tech-
niques can be performed with or without grafting72. The 
maximum length gain is likely limited by the elasticity of 
the neurovascular bundles66,72. Other surgical techniques 
that can enhance the perception of increased length 
include ventral phalloplasty, suprapubic lipectomy, and 
suspensory ligament release, all of which have been used 
to provide a subjective penile length gain66.

Girth enhancement can be obtained using augmenta-
tion corporoplasty and glans augmentation with hyalu-
ronic acid and other fillers. Augmentation corporoplasty 
is not commonly done as an adjunct to PPI as it is not 
cost-​effective and provides a marginal improvement 
(<10%) in the final penile size72. The use of synthetic 
materials (such as Gore-​Tex, silicone), human grafts 

Table 2 | Various inflatable penile prosthesis (IPP) cylinders and rear tip 
extender sizes

IPP devices Cylinder sizes Rear tip extender sizes

AMS LGX and CX 12, 15, 18, 21 and 24 cm 0.5, 1, 2, 3, 4, 5 and 6 cm

AMS CXR 10, 12, 14, 16 and 18 cm 0.5, 1, 2, 3, 4, 5 and 6 cm

Coloplast Titan 14, 16, 18, 20 and 22 cm 1, 1.5, 2 and 3 cm

Coloplast Titan NB 11, 14, 16 and 18 cm 1, 1.5, 2 and 3 cm

Coloplast Titan XL 24, 26 and 28 cm 1, 1.5, 2 and 3 cm

ZSI 475 12, 15, 18 and 21 cm with 
larger 22 and 25 cm XL

1, 2 and 3 cm

Rigicon Infla10®X and AX 12, 15, 18 and 22 cm 0.5, 1, 2, 3, 4, 5 and 6 cm

Infla10® NarrowBody 10, 12, 14 and 16 cm 0.5, 1, 2, 3, 4, 5 and 6 cm
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(venous or dermal) and treated biological materials 
(including InteXen, Tutoplast, AlloDerm) have been 
described for girth enhancement68,73. In general, syn-
thetic materials are less preferred as their use is asso-
ciated with intense fibrosis66. Human autologous grafts 
are associated with longer operative time and donor site 
complications66. The Penuma silicone sleeve implant, an 
FDA-​cleared reversible penile implant for girth enhance-
ment, is not intended to augment erectile function and 
can be associated with complications including seroma 
(4.8%), scar formation (4.5%), and infection (3.3%)74. 
At present, no published data are available regarding the 
Penuma cast in the setting of penile implants and it is not 
recognized as a standard of care.

Concurrent male continence surgery
In patients who have both ED and stress urinary incon-
tinence, synchronous or sequential (delayed) IPP with 
male sling or artificial urinary sphincter (AUS) surgery  
can be performed effectively and safely18. Patients should 
be counselled regarding the benefits and drawbacks 
of single versus staged surgery. Technical consider
ations for the device placement will vary depending on 
the sequence of prosthetic surgery and the surgeon’s 
preferences.

Candidates for synchronous surgery are usually 
patients in whom conservative management for both 
conditions has been unsuccessful and who wish to 
undergo a single surgical procedure. In a carefully 
selected group of patients who understand the impli-
cations of combined procedures, a single-​incision 
approach such as trans-​scrotal insertion of IPP and 
AUS75 or a single perineal incision for combined IPP 
and MS76 is feasible and potentially more cost-​effective 
than having a staged procedure77.

Pertinent points to discuss with prospective patients 
interested in synchronous dual implants include coun-
selling on the complexity of the surgery, the potential 
higher complication rates, and the risk of losing both 
devices in the event of prosthetic infection18. Continence 
surgery should generally be performed before IPP 

surgery, any inadvertent urethral injury would require 
abandoning and would preclude preparation and 
implantation of both prostheses. The corporal dilation 
and placement of the IPP cylinder in the proximal cor-
poral bodies can be completed without fear of dislodging 
both arms of the male sling. In AUS surgery, corporal 
dilatation during IPP surgery must be performed with 
caution in the proximal part of the corporal tissue near 
the AUS cuff, as both corporal bodies have already 
diverged; a single-​step dilatation can sometimes be a 
better option than sequential dilatation to avoid injuring 
the urethra18.

A two-​stage procedure requires more attentive sur-
gery to avoid damaging various components of the 
existing implant and adds the complexity of possibly 
operating in less well-​defined tissue planes from previ-
ous surgery78. Careful preoperative planning is required, 
including a review of the patient’s previous surgical 
records; and having pre-​operative imaging with CT or 
MRI might be necessary at times to better delineate the 
anatomy. Great care should be taken to avoid damaging 
the existing device and a cutting current should be used 
wherever possible. In patients with a pre-​existing AUS, 
the placement of IPP should be planned so that the pump 
and reservoir are on the contralateral side78.

Transgender men
Penile prosthesis surgery in the neophallus after 
gender-​affirming surgery is often complex and should 
be reserved for when the neourethra has healed and 
reasonable genital sensitivity has developed. The neo-
phallus and native phallus have pertinent anatomical 
differences, which can present surgical challenges, as 
the neophallus lacks proper corporal bodies and sur-
rounding tunica albuginea79. Thus, IPP placement in the 
neophallus risks subsequent prosthesis malposition and 
distal erosion in up to one-​third of cases79. Furthermore, 
anchoring the proximal end of the penile implant can 
be challenging owing to the lack of proximal crura 
and attachment to ischial rami. Extra care should be 
undertaken to avoid compromising the vascular supply 

Table 3 | Trouble-​shooting complications related to inflatable penile prosthesis cylinders

Cylinder-​related 
complications

When to suspect Strategies to rectify

Crossover Difficulty in inserting or inflating the contralateral cylinder

Uneven penile shape on full inflation of the cylinders

Careful passage of the dilator(s) on the dorsolateral direction

Dilating or sizing the affected corpora cavernosa with a stationary 
dilator maintained in the ipsilateral corporal body

Distal perforation Distal dilator tip sits in an unusual location within the  
glans penis

Presence of fluid at urethral meatus during corporal 
irrigation

Abnormal goal-​post signa

Abort surgery if urethral injury is suspected or identified

A primary closure of distal urethral injury with temporary urethral 
catheterization

A single-​cylinder placement on the normal corporal body 
(contralateral side of urethral perforation)

Proximal 
perforation

Discrepancy between both corporal measurements 
(usually greater than 1.5 cm)

Sudden downward passage of the dilator within the 
proximal corporal body beyond the attachment of  
the crus to the pelvic bone insertion

Abnormal goal-​post signa

Placement of a non-​absorbable suture in a windsock sling  
manner at the rear tip extender affixed to the tunica layer at  
the corporotomy site distal to the exit of the input tubing

Fashion a graft material as a covering socket for proximal cylinder 
body (if the distal tunica is absent or weak) (often not necessary)

aA normal goal-​post sign should show the equal height of both dilators when they are inserted proximally or distally in both corporal bodies.
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of the neophallus; the use of intraoperative Doppler 
ultrasonography can be useful to identify the vascular 
pedicle to the neophallus79,80. The dorsal clitoral nerve 
should be preserved to provide sensation to the neoph-
allus as decreased tactile sensation in the neophallus can 
be associated with a higher distal prosthesis erosion rate 
in transgender patients79,80.

An IPP is thought to be better and safer than mal-
leable implants in the neophallus because it enables a 
more physiologically normal erection process, without 
constant pressure against the distal neophallus flap. 
The decision on the implantation of one or two cylin-
ders is often made based on the size and girth of the 
neophallus to ensure that the cylinder is aesthetically 
acceptable, symmetrical, and not too superficial to 
the overlying skin. The proximal cylinder end can be 
anchored to the pubic bone to prevent proximal cylin-
der migration, either with direct placement of perma-
nent sutures onto the proximal cylinder base or rear tip 
extender, or within a graft–cylinder complex (for exam-
ple, the Dacron polyester vascular graft)80. The place-
ment of the IPP reservoir and pump are in a standard 
manner although a smaller reservoir is sufficient in a 
single-​cylinder implant and the pump is often placed on 
one side of the hemi-​scrotum so that a separate testicu-
lar prosthesis can be inserted into the contralateral side.  
A specialized IPP designed to meet the specific needs of 
transgender patients after phalloplasty is a great unmet 
need, as transgender patients experience higher revi-
sion rates than cisgender men owing to complications 
related to prosthetic infection (8 to 50%), erosion (4 to 
10%), malposition (3 to 30%) and mechanical failure  
(9 to 20%)79,80. The ZSI 475FtM is a specifically designed 
prosthesis for use in a neophallus, which consists of a 
single-​cylinder (12, 15 or 17 cm in length) with a large, 
more glans-​like distal tip, large stainless steel and sili-
cone proximal base for pubic bone fixation, and a pump 
that resembles a testicle81.

Summary recommendations
Men with significant corporal fibrosis; those who receive 
concurrent continence surgery; and transgender men 
with a neophallus who are keen to undergo IPP surgery 
are complex cases that require expert care and advanced 
prosthetic techniques to obtain optimal surgical out-
comes (Grade C). Men with significant corporal fibrosis 
due to priapism, PD, and prior explant of an infected IPP 
will require careful corporal dissection and dilation using 
specialized tools and, in some cases, a narrow cylinder 
implant or malleable implant can be used (Grade C). The 
decision to perform a salvage implant procedure in sus-
pected or confirmed infected IPP should always involve 
both the surgeon and patient and the patient’s partner, 
with due consideration of the various options and sce-
narios (Grade C). Several advanced surgical techniques 
and adjuvant manoeuvres can be used to increase penile 
length during IPP insertion although these manoeuvres 
should be performed by an expert surgeon. The use of 
synthetic materials in girth enhancement surgery should 
be discouraged (Grade C). In patients who have both ED 
and stress urinary incontinence, synchronous or sequen-
tial (delayed) IPP with a male sling or artificial urinary 

sphincter surgery can be performed, and patients should 
be counselled regarding the benefits and drawbacks of 
single versus staged surgery (Grade C). Penile prosthesis 
surgery in the neophallus after gender-​affirming sur-
gery is often complex and should be performed by an 
expert surgeon owing to the anatomy of the neophal-
lus and higher revision rates than for conventional IPP  
surgery (Grade C) (Box 1).

Postoperative care
The use of prostheses with antibiotic coatings has 
reduced the rates of infection or revision surgery related 
to infection82–84. Although the antibiotic-​impregnated 
AMS 700 penile prosthesis series is widely available, 
non-​antibiotic coated implants are used in some parts 
of the world owing to local device registration and gov-
ernmental regulatory approval5,85. Thus, postoperative 
antimicrobial prophylaxis should be recommended only 
when the potential benefits outweigh the risks and anti
cipated costs — including the expense of the agent and 
its administration, the risk of allergic reactions or other 
adverse effects, and the potential for induction of bacte-
rial resistance. However, many surgeons will prescribe 
postoperative antibiotics to fit and healthy patients based 
on their personal preference or intuition, which can be 
contrary to recommendations from local institution 
infectious disease guidelines86,87. Published best practice 
guidelines on surgery antimicrobial prophylaxis from 
the Urologic Surgery Antimicrobial Prophylaxis Best 
Practice Policy Panel in 2008 and the National Surgical 
Infection Prevention Project in 2005 (refs31,88) recom-
mended that antibiotics should be discontinued within 
24 h unless justified for specific antimicrobial prophy-
lactic regimens in specific groups of patients, such as 
those who are immunosuppressed. Consultation with 
a local institution infectious disease physician regard-
ing the types and duration of antimicrobial prophylaxis 
is valuable and can help with the selection of the best 
prophylactic agent, in terms of cost, convenience and 
safety profile.

Postoperative pain is a critical factor in the overall 
patient experience in penile prosthetic surgery and can 
substantially influence patient decision-​making, par-
ticularly given the elective nature of IPP surgery and the 
growing concerns with long-​term opioid use. Current 
practice has shifted towards improved perioperative 
local anaesthesia and postoperative analgesia cover89,90. 
Refinements in surgical techniques with less aggressive 
dissection and better surgical tools4,56 coupled with inno-
vative intraoperative analgesia strategies such as dorsal 
penile nerve block and crural block91–94 and the use of 
drug elution hydrophilic IPPs95 have been shown to 
minimize postoperative pain scores and improve patient 
satisfaction rates. Furthermore, multimodal analgesia 
protocols adopted from other surgical fields and sub-
specialties have been implemented in IPP surgery with 
good outcomes96,97.

Several strategies to minimize the risk of scrotal  
bleeding and haematoma formation have been described, 
including watertight closure for corporotomies, partial 
cylinder inflation, compressive dressing and closed 
drainage98. Patients should be advised to avoid strenuous 
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physical activity in the early postoperative period for 
the first 4 weeks. In most instances, the postoperative 
scrotal haematoma can be managed expectantly with-
out a need for further surgical intervention40,99,100, using a 
combination of bed rest, ice application, scrotal support, 
compression dressings and prophylactic antibiotic use40. 
Surgical intervention with clot evacuation is mandated 
if patients present with an enlarging scrotal haematoma, 
prolonged pain and impending skin infection40,98,100. 
However, surgical exploration can be challenging during 
the early postoperative period owing to tissue oedema 
and can be associated with an increased risk of prosthesis  
infection40,100.

Early cycling of the IPP is thought to minimize cor-
poral scarring and improve penile prosthesis appear-
ance4,11,56; however, to do this, patients need to recover 
sufficiently to be able to distinguish the configuration 
of and squeeze the pump in the scrotum. Furthermore, 
the timing of the initial penile prosthesis inflation is 
dependent on many factors, such as postoperative scro-
tal pain, residual swelling, the extent of wound healing 
and the timing of the patient’s postoperative review 
appointment100. Most patients should be able to cycle 
their IPP between 4 to 6 weeks postoperatively, with 
minimal discomfort4,98–100 and patients who underwent 
an infrapubic or subcoronal approach in penile pros-
thesis implantation might be able to cycle their pump 
earlier than those who had penoscrotal surgery4,98. 
However, no randomized direct comparative study or 
properly designed and powered clinical study has shown 
significant benefits of earlier penile prosthesis implant 
cycling.

Summary recommendations
Immediate postoperative management centres around 
four domains: antibiotics use, pain management, scrotal 
care and cycling of penile prosthesis implant. No univer-
sal guidelines are currently available, meaning that clini-
cal practice varies considerably. Postoperative antibiotics 
use can be discontinued within 24 h unless justified for 
specific antimicrobial prophylactic regimens in specific 

groups of patients and postoperative antimicrobial pre-
scription is often based on the surgeon’s own personal 
preference in consultation with a local institution’s anti-
microbial guidelines (Grade C). A multimodal analge-
sia protocol including intraoperative analgesia strategies 
can minimize postoperative pain and improve patient 
satisfaction rates (Grade C). Several strategies are aimed  
at minimizing the risk of scrotal bleeding and haema
toma formation, and in most instances, the postoperative 
scrotal haematoma can be managed expectantly with-
out a need for further surgical intervention (Grade B).  
Early cycling of the IPP is thought to minimize corpo-
ral scarring and improve the appearance of the penile 
prosthesis, and patients should be able to cycle their 
IPP between 4 to 6 weeks postoperatively, with minimal 
discomfort (Grade C) (Box 1).

Conclusions
The increased understanding of IPP surgery and 
advances in prosthetic surgical techniques have resulted 
in higher quality products and better surgical outcomes. 
Continued investment in research and development 
by device companies has resulted in the creation of a 
newer generation of penile prosthesis implants, whereas 
clinical governance by regulatory bodies ensures that 
these devices remain safe and reliable. Conducting true 
randomized, placebo-​controlled trials in IPP surgery 
is difficult owing to ethical issues and patient recruit-
ment; thus, more multi-​institutional collaborative stud-
ies with longer-​term follow-​up should be undertaken 
with strict methodology and meaningful objective  
outcome measures.

Overall, IPP surgery is an effective, safe and dura-
ble treatment option for ED. Strict patient selection 
and counselling are essential, coupled with the use of 
evidence-​based surgical principles and safe surgical 
techniques, as well as vigilant postoperative care, are 
paramount to ensuring the best clinical outcomes and 
patient satisfaction rates.
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