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Abstract 
 
Introduction: Inflatable penile prosthesis (IPP) implantation is the gold-standard treatment for 
medically refractory erectile dysfunction. New chronic pain after IPP implantation is rarely 
discussed and the optimal treatment is unclear. We evaluated whether IPP reoperation for a 
primary indication of chronic pain improves patients’ symptoms. Our secondary aim was to 
explore factors associated with resolution or persistence of pain after IPP reoperation. 
Methods: We conducted a retrospective analysis of 315 patients who had an IPP revision or 
explantation at two high-volume prosthetic centers between May 2007 and May 2017. We 
excluded patients who had device malfunction, pain for <2 months, pain associated with 
infection or erosion, and patients without long-term followup data. Persistent pain was diagnosed 
based on patient self-report. 
Results: A total of 31 patients met our criteria for having undergone a surgical revision (n=18) 
or explantation (n=13) for pain relief. Eighteen (58%) patients had persistent pain despite 
surgical intervention. Only patients who had pain secondary to a device malposition improved 
after reoperation (n=13). A prior diagnosis of a chronic pain syndrome was associated with 
persistent pain despite intervention. Pain improvement was not associated with age, comorbid 
conditions, duration of implant, or the number of surgical revisions performed. 
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Conclusions: Surgical intervention for chronic penile prosthesis pain is unlikely to relieve 
symptoms, particularly for patients with chronic pain disorders. Patients should be counselled 
that IPP reoperative procedures as a treatment for pain should be avoided unless the device is 
identified to be malpositioned, and consideration of alternative therapeutic options may be more 
beneficial. 
  
 
 
Introduction 
The inflatable penile prosthesis (IPP) has been utilized for the treatment of erectile dysfunction 
(ED) for more than fourty years1. Innovations in the IPP have improved its durability2, lowered 
infection rates3, and resulted in a high patient and partner satisfaction rate4. Given this, IPP is 
regarded as the gold standard treatment for medically refractory ED5. 

Post-operative pain is expected after IPP implantation, with an anticipated duration of up 
to 6 weeks. Chronic pain post-IPP implantation was first defined in the literature as pain 
persisting for >2 months post-surgery.6 A subset of chronic penile prosthesis pain may be 
analogous to chronic post-surgical pain (CPSP); which is defined by pain of a least 2 months 
duration developing after a surgical procedure in the absence of an identifiable cause (e.g. 
malposition).7 The literature pertaining to CPSP emphasizes prevention of post-operative pain 
and application of non-operative interventions for established pain.7  

Patients with chronic penile prosthesis pain represent a unique cohort. Some may have 
pain related to device malposition, and therefore have an anatomical cause for pain resulting in 
exclusion from categorization as CPSP. Previous reports have documented an improvement in 
chronic pain after surgically addressing malposition of the device, particularly cylinder buckling 
or reservoir migration.8,9 To our knowledge, these observations have not been replicated in a 
larger case series.  

Here, we review a case series of patients who underwent IPP reoperation for the 
indication of chronic penile prosthesis pain. We hypothesized that de novo chronic pain after 
penile prosthesis implantation is not correctable with surgical revision unless there is a device 
malposition. Furthermore, we sought to explore risk factors for persistent chronic pain after IPP 
reoperation procedures.  

Methods 

Study design 
Institutional ethics and review board approval was obtained for this study from both Johns 
Hopkins Medical Institution (IRB00128139) and Western University (REDA:110711). A 
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retrospective review of 315 patients who underwent an IPP reoperation (revision or explantation) 
at these institutions between May 2007 and May 2017 was performed. All patients who required 
IPP reoperation for a new diagnosis of chronic penile prosthesis pain were identified. Chronic 
penile prosthesis pain was defined as new penile, pelvic, or scrotal content discomfort persisting 
longer than 2 months after IPP implantation. Patients who required reoperation due to erosion or 
infection were excluded, as were those who did not have long-term follow-up data available.  

Outcome measures 
Patient charts were reviewed for demographic information and medical comorbidities, including 
age of first IPP implantation, race, Charlson comorbidity index (CCI), body mass index (BMI), 
history of mental health disorders, and history of chronic pain disorders. Patients who requested 
surgery for a diagnosis of de novo chronic penile prosthesis pain were further analyzed for 
history of opioid use, smoking history, duration of pain, location of pain, and whether their pain 
improved after revision. Patients whose pain improved were compared to patients who had 
persistent pain despite surgical intervention. Pain resolution was defined by a subjective report at 
the 6-8 week follow-up after reoperation.  

Statistical analysis 
Statistical analysis was performed using Graph Pad Prism 7 (San Diego, CA). Continuous 
variables were compared using the Wilcoxon rank sum test, and categorical variables were 
compared using Fisher’s exact test or binomial logistic regression where applicable. Statistical 
significance was set at p < 0.05. 

Perioperative and early postsurgical management 
All patients underwent IPP reoperation at either The Johns Hopkins Hospital, Baltimore, MD 
(USA) or St. Joseph’s Healthcare, London, ON (Canada). Patients received a perioperative 
antibiotic regimen of intravenous vancomycin and gentamicin, followed by a two-week course of 
oral antibiotics (typically fluoroquinolone). Early postoperative pain (<2 months) was managed 
by a trial of antibiotics for possible infection or non-steroidal anti-inflammatory drugs for 
inflammation at the discretion of the primary surgeon. Malposition was determined 
preoperatively by physical examination. No imaging protocols were utilized for routine 
assessment of device malposition. 

Results 
A total of 315 patients underwent IPP surgical revision or explantation procedures (Figure 1). Of 
these patients, 81 were excluded from the study for a diagnosis of infection or erosion, requiring 
emergent intervention. Two hundred and three patients required reoperation for indications other 
than de novo chronic pain. The most common reason for reoperation was mechanical failure. A 
total of 40 patients required reoperation surgery for pain related to their IPP; however, nine of 
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these patients were excluded because their pain was present for less than 2 months after initial 
IPP surgery or they had no long-term data. All patients undergoing reoperation for treatment of 
their pain had a 3-piece inflatable device in situ. 

Thirty-one patients were included for this study as patients who required surgical 
intervention (revision or explantation) for a new diagnosis of chronic penile prosthesis pain. The 
decision to perform IPP revision versus surgical explantation was based on shared decision 
making and patient preference. If the patient preferred to have the device component 
repositioned in an attempt to improve mechanical function, they underwent revision surgery. 
Device component revision or concurrent explantation and reimplantation were performed for 
revision surgeries. If the patient no longer desired a penile prosthesis, explantation of all device 
components was performed. 

Eighteen (58%) patients had persistent pain despite a surgical intervention, leaving only 13 
(42%) patients who had improvement in their pain after intervention (Table 1). The majority of 
patients having improvement in their pain localized pain to their penis (84.6%), whereas those 
with persistent pain had pelvic (25%) or scrotal (38%) localizations. Of reoperative procedures, 
18 (58.1%) were revisions and 13 (41.9%) were explantations (Table 2) 

There was no statistical significance between group demographics including age of first IPP, 
age of revision surgery, total number of IPP surgical procedures, type of reoperation (revision vs. 
explantation) (Table 1 and 2). In addition, there was no difference between race, BMI, CCI, 
prostate cancer treatment, smoking habits, rates of diabetes mellitus (DM), or other 
comorbidities. Patients with a prior diagnosis of a chronic pain syndrome were more likely to 
have persistent pain (p<0.05) after their revision surgery. There was no statistically significant 
association with preoperative use of opioids or a history of mental health diagnoses (Table 1). 

Importantly, all patients who had pain resolution had pain associated with a malposition of 
their device, which was most commonly identified with the valve pump (38.4%), followed by the 
cylinders (26%). No patients had pain related to the position of the reservoir. Five patients had 
persistent pain after intervention despite preoperatively identified device malposition; two of 
these patients had a previous diagnosis of chronic pain syndrome and another two had a history 
of prior opioid use (Table 1).  

Discussion  
In this series of 31 patients who underwent reoperation for de novo chronic penile prosthesis 
pain, all patients with pain resolution had malposition of their device. When reoperation was 
performed for all patients with chronic penile prosthesis pain, we observed resolution in only 
42%. We infer that patients with chronic penile prosthesis pain may be categorized into either 
those with an anatomic, and therefore surgically correctable, etiology of their pain or those with 
a non-identifiable pain etiology analogous to chronic post-surgical pain (CPSP).  
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The best precedent for our data is that of a report of 5 patients with persistent (>2 
months) penile pain post-IPP implantation by Moncada et al.6 In their series all patients had 
confirmation of device malposition with MRI demonstrating cylinder buckling. All patients had 
resolution of their pain following device revision. In our series, we emphasize that the majority 
of patients (84.6%) with improvement in their pain post revision/explant had localized their pain 
to their penis. In this context, we propose persistent penile pain as a pertinent finding on history 
and one which may be suggestive of device malposition.  

The location of pain was not a reliable predictor of which device component was 
malpositioned in our series. Penile pain was found to be related to malpositioned cylinders (26%) 
or valve pumps (38%). Surgical correction of the affected component(s) resulted in resolution of 
chronic post-surgical pain. It is important to evaluate all device components during assessment of 
chronic penile prosthesis pain. 

It is not known what proportion of men will develop chronic pain post-IPP insertion. The 
Food and Drug Administration Manufacturer and User Facility Device Experience Database 
identified ‘pain’ as the cause of device failure in 5% of AMS 700 devices and 2% of Coloplast 
Titan devices,10 though it is unclear what proportion of patients met the definition of chronic 
pain.  
 In this series, 31 patients who underwent IPP surgical intervention for de novo chronic 
pain represented 10% of all IPP reoperation procedures performed during the study period. There 
is limited published data available to compare this result. In two different series of 397 and 240 
device insertions, respectively, only 1 patient in each required subsequent surgery for chronic 
pain; however, this was not a primary study endpoint and possibly underreported.11,12 
Contemporary publications of IPP revision do not always report the number of patients who 
underwent surgery for the indication of pain.13 Compared to the existing literature we observed a 
high proportion of revisions for pain in our cohort, which is likely explained by the high volume 
of referrals for complex clinical presentations or the rigorous monitoring of patient recovery 
postoperatively. 
  Chronic post-surgical pain is associated with many risk factors including the existence of 
preoperative pain, younger age, genetic susceptibility, psychological traits, longer duration of 
surgery, and the severity of postoperative pain.14 Consistent with this, we identified that patients 
with a pre-existing diagnosis of a chronic pain syndrome were more likely to have persistent pain 
after IPP reoperation  (Table 1). CPSP may occur after other genito-pelvic procedures including 
vasectomy (0-37%), radical prostatectomy (35%), and hysterectomy (25%).15 The 
pathophysiology of chronic pain is complex and while not all patients with CPSP have 
neuropathic pain, nerve injury may be implicated in the development of CPSP. Inflammatory and 
immune reactions that take place after damage to nerve axons may result in a pathologic release 
of neurotransmitters locally and centrally to produce hypersensitivity, ectopic neuronal activity, 
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and central sensitization.16 Given the similarities in definition between chronic penile prosthesis 
pain and CPSP, the entities may share a similar pathophysiology and we propose that non-
responders to device revision/explantation have a condition analogous to CPSP.  

Multimodal analgesia pathways have been described to manage early postoperative IPP 
pain to good effect.17,18 The established neuropathic component of CPSP may respond to 
gabapentinoids, tricyclic antidepressants, or serotonin-norepinephrine reuptake inhibitors.19 Non-
pharmacologic treatments such as cognitive-behavioural therapy and physical therapies (e.g., 
massage, physiotherapy, acupuncture, physical exercise) may have a role as well.20, 21 Given the 
complexity of CPSP, we recommend early referral of these patients to a pain specialist.  

Our analysis did not include patients with chronic penile prosthesis pain whose symptoms 
resolved with conservative management. At our centre, most patients with chronic penile 
prosthesis pain are initially treated with a course of long-acting NSAIDs, a pelvic floor 
physiotherapy regimen, and an extended course of antibiotics as indicated. Anecdotally, most 
patients notice improvement with physiotherapy after 6 to 9 months. There is a paucity of 
evidence to support the use of these adjuncts in the setting of chronic penile prosthesis pain. The 
patients included in our study had pain severe enough that they were either refractory to or 
unwilling to comply with conservative measures and as a result underwent surgical reoperation. 

We caution against the operative management of patients with chronic penile prosthesis 
pain who do not have evidence of device malposition as this was a requisite for improvement of 
pain in this study. Patients with history of chronic pain syndromes should receive thorough 
preoperative counseling regarding the risk of persistent pain despite reoperation. Serious causes 
of post-operative pain (e.g., infection, malignancy, device herniation, osteitis pubis) should also 
be investigated when clinical suspicion exists. We have incorporated these suggestions into an 
algorithm for the management of pain post-IPP insertion (Figure 2). 
 Our study is limited by the retrospective collection of data which is subject to inherent 
bias, as well as unavailability of some medical records. Pain was not reported on a validated 
scale. The study design did not include a control group, which precludes making definitive 
conclusions about the relative efficacy of pain resolution after surgical reoperation.   
Furthermore, the long-term outcomes of those patients with persistent pain despite reoperation 
was not available, and we cannot discern whether reoperation may have resulted in a delayed 
benefit. Despite these considerations, our findings are informative in terms of describing 
outcomes of surgery for chronic penile prosthesis pain. Our data is also consistent with the 
limited existing literature that patients with penile pain from penile prosthesis malposition may 
benefit from corrective surgery.  
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Conclusions 
This study indicates that surgical intervention for chronic penile prosthesis pain is unlikely to 
relieve patient symptoms unless the existing penile prosthesis is malpositioned. Patients with a 
history of a chronic pain syndrome are more likely to have persistent pain after reoperation. 
Patients should be counselled that surgical procedures as a treatment for pain should be avoided 
and consideration of alternative therapeutic options may be more beneficial.  
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Figures and Tables 
 
Fig. 1. Flow diagram of inclusion criteria for chronic penile prosthesis pain intervention and 
postoperative pain outcomes. IPP: inflatable penile prosthesis. 
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Fig. 2. A proposed algorithm for the management of chronic pain after placement of an 
inflatable penile prosthesis (IPP). 1: Pain associated with penile prosthesis last longer than two 
months following primary implantation. 2: Chronic post-surgical pain is a diagnosis of exclusion, 
assess for other causes (infection, erosion, etc.) if clinically suspected. NSAIDs: non-steroidal 
anti-inflammatory drugs; PFPT; pelvic floor physiotherapy 
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Table 1. Comparison of demographic variables for patients that had pain 
resolution after surgical intervention to those with persistent pain 

Variable 
Pain resolved 

(n=13)
Persistent pain 

(n=18)
p 

Age at first IPP (years, IQR) 58 (47-76.5) 52.5 (43-62) 0.74 

Age at revision (years, IQR) 59 (46-76) 59 (53-70.5) 1.00 

BMI (kg/m2, IQR) 31.5 (28.7-33.1) 32.3 (27.6-34.3) 0.84 

CCI 2.0 2.5 0.40 

Smoker (n, %) 3 (23.1%) 5 (27.8%) 1.00 

Radical prostatectomy ((n, %) 3 (23.1%) 7 (38.9%) 0.45 

Hypertension (n, %)  6 (46.2%) 11 (61%) 0.48 

Diabetes mellitus (n, %)  4 (30.8%) 5 (27.8%) 1.00 

Dyslipidemia (n, %) 7 (53.8%) 7 (38.9%) 0.49 

History of a chronic pain 
syndrome (n, %) 

1 (7.6%) 8 (44.4%) 0.04 

History of chronic opioid use 
(n, %) 

1 (7.6%) 5 (27.8%) 0.34 

History of anxiety or 
depression (n, %) 

5 (38.5%) 2 (11.1%) 0.09 

Numbers expressed as medians unless otherwise specified. BMI: body mass index; CCI: 
Charlson comorbidity index; IPP: inflatable penile prosthesis; IQR: interquartile range. 
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Table 2. Comparison of clinical characteristics for patients that had pain 
resolution after surgical intervention to those with persistent pain 

Variable 
Pain resolved 

(n=13)
Persistent pain 

(n=18)
p 

Total # of IPP surgeries  2 2 0.43 

Duration of pain (mean years) 0.7 0.8 0.76 

Location of pain (n, %) 

 Scrotal/Testis 2 (15.4%) 6 (38%)

<0.01  Pelvic 0 4 (25%)

 Penile 11 (84.6%) 6 (38%)

Pain is associated with device 
malposition (n, %) 

13 (100%) 5 (27.8%) <0.001 

Type of reoperation (n, %) 

 Revision 9 (69.2%) 9 (50%)
0.462 

 Explant 4 (30.8%) 9 (50%)

Numbers expressed as medians unless otherwise specified. IPP: inflatable penile prosthesis.  
 
 
 
 
 
 


