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Background: Commonly utilized as a third-line therapy for erectile dysfunction (ED) management, the 
penile prostheses have become a staple treatment for ED refractory to pharmacological interventions. There 
is however a paucity of data in the literature pertaining to short-term adverse outcomes following penile 
prosthesis surgery. We thus sought to leverage the American College of Surgeons National Surgical Quality 
Improvement Program (ACS-NSQIP) to evaluate such outcomes within 30 days of surgery in these patients. 
We hypothesized that such data will lead to a more informed patient-physician consultation.
Methods: Relying on the ACS-NSQIP database [2005–2013], patients undergoing penile prosthesis 
placement were identified utilizing the Current Procedural Terminology (CPT) codes: 54400, 54401, 
54405, 54406, 54407, 54408, 54410, 54411, 54416 and 54417. Outcomes assessed included system-wise 
categorized complications, length-of-stay (LOS), and re-intervention, readmission and 30-day mortality 
rates. Descriptive statistics were used to analyze available data. Multivariate analysis could not be performed 
due to small sample size.
Results: Overall, 98 cases of patients who underwent surgery for penile prosthesis placements between the 
years 2005 and 2013 were reported by the ACS-NSQIP affiliated hospitals. The median age was 65 years 
(interquartile range, 58–70 years). The overall 30-day complication rate was 11.3% (n=11); 5 of the 11 
complications were infectious in etiology, and three were a postoperative blood transfusion event. The 
median LOS was 1 day. One (1.0%) patient needed to return to the operating room, two patients (2.6%) 
were readmitted and there was one (1.0%) death within 30 days of the original surgery. 
Conclusions: Surgery for penile prosthesis appears to be a safe operation despite the routinely advanced 
age of the patients requiring it. Complications in the immediate postoperative setting are usually infectious. 
This data can be used in the clinical setting for a more informed patient-physician discussion and patient 
expectation management.
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Introduction

More than 30 million American men currently suffer 
from erectile dysfunction (ED) (1). ED is defined as male 
sexual impairment that leads to an inability to acquire and/
or maintain penile tumescence appropriate for coitus. It 
is strongly associated with increasing age—it is estimated 
that 40% of men at age 40 have ED, increasing to 70% by 
age 70 (2). Similarly it has been estimated that more than 
600,000 Americans between the ages 40 and 69 develop 
ED each year (3). A multitude of risks factors, in addition 
to aging, have been implicated in development of ED, 
including smoking, hypertension, heart disease, metabolic 
syndrome, diabetes mellitus, Peyronie’s disease, priapism, 
penile trauma, and iatrogenic pelvic surgery. In patients who 
undergo radical prostatectomy rates of ED vary greatly—
between 40% and 100%—depending on the surgical 
technique used (4-6). 

In i t i a l  management  o f  ED inc lude s  l i f e s t y l e 
modifications, management of comorbid conditions, a 
trial of phosphodiesterase type 5 inhibitors (PDE5i), and 
correction of hormonal and/or structural abnormalities, if 
present. In refractory cases, trials of vacuum assist devices 
and/or intracavernosal injection therapies represent the 
next steps. Third-line therapy with penile prostheses may 
be considered in those that are motivated and interested in 
definitive surgical treatment. 

In 2001, about 15,000 penile prostheses were implanted 
(7,8). The penile prostheses can be broadly categorized into 
two major classes: the non-inflatable or malleable implants, 
and the inflatable implants. The malleable models, 
although mechanistically simple and thus more reliable, 
are now seldom utilized due to their non-anatomic resting 
configuration, and currently represent less than 4% of all 
implanted penile prosthesis in the U.S. (9). On the other 
hand, the inflatable penile prosthesis models (IPP) have 
caught on. The three-piece IPP device approaches natural 
tumescence, is convenient to use in those with preserved 
manual dexterity, and mechanical failure is an exception, 
leading to its preferred use among American men. Certain 
complications are still an ominous presence, especially 
surgical site infections (SSI) leading to explantations. 
Although much work has been done with regards to 
complications following penile prosthesis placement, these 
studies often however have been single institutional and 
have not uniformly evaluated the complication rates in the 
30-day postsurgical period. The aim of this study was to 
evaluate the postoperative 30-day morbidity rates following 

penile prosthesis placement leveraging a multi-institutional 
surgical quality data registry—the American College of 
Surgeons National Surgical Quality Improvement Program 
(ACS-NSQIP). 

Methods

Data source

The current study is a retrospective analysis utilizing 
the ACS-NSQIP Participant User Files (10). The ACS-
NSQIP database contains surgical patient data from the 
participant hospitals. Trained Surgical Clinical Reviewers 
prospectively collect the ACS-NSQIP data and validated 
data from patients’ medical charts allows quantification 
of 30-day surgical outcomes, including post-discharge  
information (11). Data from the ACS-NSQIP have 
been shown to detect complications more reliably than 
administrative databases or institutional series (12-14). In 
2013, the ACS-NSQIP included data from 435 participant 
institutions, with nearly three million patients having been 
contributed (10). However, the identification of hospitals, 
health care providers, or patients is not possible due to 
stipulations between the participating sites, ACS, and the 
requirements by the Health Insurance Portability and 
Accountability Act of 1996 pertaining to patient privacy (10).

Study population

Patients were identified in the ACS-NSQIP (2005 to 
2013) using Current Procedural Terminology (CPT) 
codes for penile prosthesis surgery: 54400, 54401, 54405, 
54406, 54407, 54408, 54410, 54411, 54416 and 54417. 
Inclusion criteria were limited to CPT codes only. Overall, 
98 patients were available for analysis. No cases were 
excluded. The ACS-NSQIP database collects over 150 peri-
operative variables for each reported case. Due to the wide 
variety of procedures tracked by the database only generic 
variables are used limiting the in-depth analysis of specific 
procedures. 

Covariates

For each patient, age at surgery, body mass index (BMI; was 
stratified into categories according to the World Health 
Organization classification), race, smoking status, alcohol 
use status, comorbidities including history of hypertension, 
diabetes mellitus, cardiopulmonary disease, cerebrovascular 
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disease and others (chronic liver disease and peripheral 
vascular disease), preoperative hematocrit, serum creatinine, 
and American Society of Anesthesiologists (ASA) score 
were recorded. Multiple imputations methodology (Markov 
Chain Monte Carlo method; iterations =10) was utilized to 
account for missing data in variables (n=2); race (5.1%; n=5) 
and cerebrovascular comorbidity (14.3%; n=14).

Endpoints

The primary endpoint was postoperative complications. 
Complications were grouped as previously reported (15): 

cardiovascular (postoperative cardiac arrest and myocardial 
infarction), pulmonary (pneumonia, need for postoperative 
reintubation, and need for ventilatory support >48 hours),  
neurological (coma >24 hours and cerebrovascular 
accident), thromboembolic [deep venous thrombosis 
(DVT) and pulmonary embolism (PE)], septic (sepsis and 
septic shock), renal (acute renal failure and progressive 
renal insufficiency), urinary tract infections (UTI), wound 
complications (superficial, deep, and organ space SSI and 
wound dehiscence) and bleeding/transfusion. Overall 
complication rate was defined as the occurrence of any 
complication. Secondary endpoints examined were length-
of-stay, re-intervention, readmission and perioperative 
mortality. Thirty-day readmission data was only available 
for the years 2011 through 2013 (n=77); it is worth noting 
here that the readmission data was 30 days from the date of 
surgery and not from the date of discharge. Perioperative 
mortality was defined as death within 30-day of surgery. 

Statistical analyses and review of literature

Descriptive statistics of categorical variables focused on 
frequencies and proportions. Medians and interquartile 
ranges were recorded for continuously coded variables. 
Multivariable analysis could not be performed due to 
small sample size. All statistical analyses were performed 
using the SPSS 21.0 (Chicago, IL, USA). The study was 
exempt from institutional review board (IRB) review, in 
accordance with institutional regulation for dealing with 
de-identified data.

Results

Overall, 98 patients were identified who underwent penile 
prosthesis placement between the years 2005 and 2013 
within the ACS-NSQIP affiliated hospitals. Median age 

was 65 years (Table 1). Approximately 80% of sample 
group were obese or overweight. Racial makeup of the 
sample group was predominantly Whites (72.5%), while 
Blacks and Hispanics constituted only 15.3% and 12.2% 
of the demographic, respectively. Smokers and consumers 
of alcohol made up 14.3% and 6.1% of the patients, 
respectively. A vast majority of the patients (96%) had one 
or more cardiovascular risk factor. Twenty-nine (29.6%) 
patients had a diagnosis of diabetes mellitus. About 54% of 
patients had an ASA score equal or higher than 3. 

Table 2 provides the 30-day outcomes. The overall 
complication rate was 11.3% (n=11/98) and included three 
SSI, one urinary tract infection, one sepsis event, two 
pulmonary complications, one neurologic sequelae, and 
three postoperative transfusions. The median length-of-
stay was 1 day. Readmission and re-intervention rates were 
2.6% and 1%, respectively. One patient died within 30 days 
(unknown cause).

Discussion

For over 40 years, the penile prostheses have been a part of 
the therapeutic arsenal against ED. Since their introduction 
in 1973, the penile prostheses have undergone numerous 
modifications and reiterations that have enhanced their 
functionality and durability over the years. As a result, 
the contemporary penile prosthetic devices are highly 
mechanistically reliable. Levine et al. (16) have elegantly 
summarized the notable milestones in penile prosthesis 
history, and have provided historical outcome data on the 
mechanical reliability of the malleable, the two-piece and 
the three-piece penile implants. Contemporary mechanical 
survival for a three-piece IPP have been reported to be 
greater than 87% at 5 years and may be enhanced in 
antibiotic impregnated models (16-18). Note that wear-
and-tear complications such as device migration and tissue 
erosion of parts may lead to revision procedures and inflate 
the rates of mechanical failures (19).

There is an abundance of historical data on penile 
prosthesis placement associated complications. However, 
ongoing improvements in both the IPP design and surgical 
technique make it difficult to generalize outcome data 
across different eras. This is especially true with infections. 
In the mid-1990s it was determined that revision washout 
techniques with an antiseptic solution improved infection 
rates (20). Soon thereafter this approach was being used 
during primary penile prosthetic placement operations 
as well. By the turn of the century, the penile prosthetic 
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devices employing antibiotic prophylactic methods via 
antibiotic coated or impregnated models had further 
decreased the infection rates (21,22). Today, the infection 
rates with antibiotic impregnated prostheses at 2 months 
(0.28% vs. 1.59%), 6 months (0.68% vs. 1.61%), and 7 years 
(1.1% vs. 2.5%) are substantially lower when compared to 
the non-coated counterparts (21,23). Similar results have 
been seen in antibiotic hydrophilic coated prosthetics over 
non-coated devices at 1 (1.06% vs. 2.07%) and 11 years 
(1.6% vs. 4.6%) of follow up (22,24). Other studies also have 

Table 2 30-day postoperative adverse events in 98 male patients 
undergoing penile prosthesis placement; ACS-NSQIP 2005–2013

Postoperative adverse events Penile prosthesis (n=98)

Re-intervention; n (%) 1 (1.0)

LOS; median [IQR] 1 [1–1]

Readmission; n (%)* 2 (2.6)

Mortality; n (%) 1 (1.0)

Complications; n (%)

Overall complications 11 (11.3)

Overall wound complications 3 (3.1)

Superficial SSI 3 (3.1)

Deep SSI 0 (0.0)

Organ-space SSI 0 (0.0)

Wound dehiscence 0 (0.0)

UTI 1 (1.0)

Renal 0 (0.0)

Sepsis/shock 1 (1.0)

DVT/thromboembolism 0 (0.0)

Pulmonary 2 (2.0)

Cardiovascular 0 (0.0)

Neurological 1 (1.0)

Transfusion 3 (3.1)

*, data only available for years 2011–2013 (n=77). ACS-NSQIP, 
American College of Surgeons National Surgical Quality 
Improvement Program; LOS, length-of-stay; IQR, interquartile 
range; SSI, surgical site infections; UTI, urinary tract infection; 
DVT, deep venous thrombosis.

Table 1 Descriptive characteristics in 98 male patients undergoing 
penile prosthesis placement; ACS-NSQIP 2005–2013

Variable Penile prosthesis (n=98)

Age; median [IQR] 65 [58–70]

BMI; n (%)

18.5–24.9 20 (20.4)

25-29.9 43 (43.9)

≥30 35 (35.7)

Race/ethnicity; n (%)

White 71 (72.5)

Black 15 (15.3)

Hispanic 12 (12.2)

Asian/others 0 (0.0)

Smoking; n (%) 14 (14.3)

Alcohol; n (%) 6 (6.1)

Creatinine (mg/dL); n (%)

<1.2 69 (70.4)

≥1.2 29 (29.6)

Preoperative hematocrit; n (%)

<30 12 (12.2)

30–45 70 (71.4)

>45 16 (16.4)

Comorbidities; n (%)

Hypertension 55 (56.1)

Diabetes 29 (29.6)

Cardiopulmonary 24 (24.5)

Cerebrovascular 19 (19.4)

Others 4 (4.1)

ASA score; n (%)

1—No disturbance 3 (3.1)

2—Mild Disturbance 42 (42.8)

3—Severe Disturbance 47 (47.7)

≥4—Life threat 6 (6.1)

ACS-NSQIP, American College of Surgeons National Surgical 
Quality Improvement Program; IQR, interquartile range; BMI, 
body mass index; ASA, American Society of Anesthesiologists.
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corroborated lower incidence of penile prosthesis associated 
infections with antibiotic coated devices during primary 
placements (25,26) or revisions (27-29). In our study there 
were only three SSIs within 30-days. It is unclear if such 
infections involved the penile implant.

Infection can occur at any time, however, about 90% of 
IPP associated infections occur within the first year after IPP 
placement with the highest risk within 3 to 6 months (21).  

Late infections can present years after IPP placement and 
may stem from systemic infections with hematogenous 
spread to the prosthesis or from disruption of biofilm from 
local trauma and spontaneous spread (30,31). Late infections 
may be predisposed by impending implant erosion and 
vice versa. Other predisposing factors include the chronic 
urethral catheterization, improper sizing, and neuropathy 
resulting in decreased sensation. All components of the 
penile prosthetic device have the potential to erode into 
adjacent structures. It has been suggested that use of 
antibiotic impregnated penile prosthesis has reduced the 
number of revisions (6.7% vs. 12.5%) (23).

Intraoperative factors play a critical role in reducing 
adverse events. Reported intraoperative complication 
rates have ranged from 0–7.5% (17,32,33). Surgeon-
specific factors such as minimizing traffic to operating 
room during surgery, the no-touch technique, as well as 
the management of intraoperative complications have 
been thoroughly reviewed (16,34,35). Reduced traffic and 
no-touch techniques are favored. An aspect of surgical 
technique that should be noted is the preference for 
a penoscrotal approach for IPP placement as opposed 
to infrapubic method due to better relevant anatomy 
exposure. In the early 1990s, 20% of IPP devices were 
placed penoscrotally compared to >50% and 85% in 2003 
and 2012, respectively (24). Infection rates between the 
two approaches are not significantly different (36).

Scrotal hematomas are an infrequent and often delayed 
complication. In the immediate post-operative setting 
rates vary from 0.9% to 2.9% depending on whether 
a closed suction drain was used or not (37). A recent 
cohort that employed drains removed on postoperative 
days (POD) 1–2 reported a hematoma rate of 7% on 
POD 1 (38). Drain placement has not been associated 
with increased risk of infection (39).  Garber and  
Bickell (40) reported a delayed hematoma rate of 0.5% 
that occurred during the second postoperative week; 
onset was associated with excessive physical activity and 
premature use of anticoagulants. The rate of hematoma 
at 18 months follow up has been estimated at 0.7% (39). 

Other complications such as urethral perforation, DVT, 
and reservoir herniation and erosion into adjacent viscera 
are rare (<1%) (31).

The abundance of literature in IPP-related complications 
especially as it applies to infection and mechanical failure 
rates may overshadow general surgical complications. As 
stated above, patients that undergo IPP placement often 
times have more than one condition that predisposes 
the development of ED. Some of these risk factors are 
indicative of a lower physiologic reserve. More than half 
of our patient sample had an ASA score greater than  
3 suggestive of a population with numerous comorbidities. 
Due to our small sample size we could not assess the 
relationship between lower physiologic reserves in older 
surgical patients and perioperative outcomes in patients 
undergoing IPP placement. 

This current study has multiple limitations. Its small 
sample size prevented adjusted analysis and thus we 
were unable to assess for pre-procedure predictors of 
complications. Our small sample size can be explained: case 
reporting by participating institutions is not mandatory 
and institutions have the freedom to decide which surgical 
procedures to report. Furthermore, minor surgical cases 
are excluded from the ACS-NSQIP database, which 
may include IPP placements at some institutions. The 
number of complications may be underestimated due 
to the retrospective design of the study. Moreover, the 
complications rates herein are not stratified by IPP model, 
manufacturer, antibiotic prophylactic approach employed 
by the device. In addition, the long-term outcomes such 
as mechanical failure or scrotal hematoma complications 
are not captured by the ACS-NSQIP. However, this study 
provides short-term (30-day) data on the complications, 
and re-intervention and readmission rates that have not 
been studied before utilizing a multi-institutional cohort, 
and these data, in conjunction with the data from the prior 
studies may be helpful in a more informed counseling the 
patients seeking to undergo penile prosthesis surgery. 

Conclusions

Surgery for penile prosthesis appears to be a safe operation 
despite the routinely advanced age of the patients requiring 
it. Complications in the immediate postoperative setting 
are usually infectious, or those associated with a lower 
physiologic reserve. This data can be used in the clinical 
setting for a more informed patient-physician discussion 
and patient expectation management.
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