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Abstract: Objective: Since the advent of the Mulcahy technique of three-piece inflatable penile prosthesis (IPP) 
salvage, there have been multiple iterations of salvage prosthesis procedures reported in the literature. All of these 
techniques employ traditional antibiotic irrigation with or without rechanneling. We present our technique of salvage 
IPP using 0.05% chlorhexidine gluconate (Irrisept®) with corporal rechanneling for length preservation. Materials 
and Methods: Our technique of IPP salvage begins with access via a 5 cm vertical midline scrotal incision. Dissec-
tion down to the corpora is performed with a combination of blunt dissection and dissection with fine tipped Metzen-
baum scissors. Each component of the prior IPP is sequentially removed starting with the cylinders, followed by the 
pump, and finally the reservoir. Irrisept® is used to copiously irrigate out both cavernosal bodies as well as the scrotal 
compartment and prior reservoir location. A two minute dwell time of the Irrisept® is employed after mechanical 
irrigation. A penrose drain is placed from the space of Retzius through a separate stab incision in the scrotum. Cor-
porotomies are closed, followed by Dartos fascia and scrotal skin. A complete change in gown and gloves of all mem-
bers of the surgical team and a new set of drapes and instruments is performed. Through a separate subcoronal 
incision, two new corporotomies are made and separate channels created using nine inch Metzenbaum scissors. 
These channels are irrigated with Irrisept®. A 9 mm malleable penile prosthesis (MPP) is inserted and corporotomies 
and skin incision are closed. Results: A total of four men with prior penoscrotal IPP placement underwent salvage 
IPP with MPP from January 2022 to October 2022. Median operative time was 165 minutes. Median preoperative 
cylinder size was 23.5 cm. Median postoperative malleable cylinder size was 23 cm. Median length of follow up was 
4.8 months. There were no cases of MPP erosion or infection. Two patients elected to undergo repeat IPP insertion 
after 6 months with same cylinder size. Conclusion: IPP salvage with chlorhexidine irrigation and soak as well as 
separate corporal channeling in a noninfected field for MPP insertion is a viable strategy for infected prostheses 
given the ease of performance, low risk of repeat infection of the malleable device, and maintenance of corporal 
length of any subsequent prostheses.
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Introduction

Since the advent of the Mulcahy technique of 
three-piece inflatable penile prosthesis (IPP) 
salvage, there have been multiple iterations of 
salvage prosthesis procedures reported in the 
literature [1, 2]. All of these techniques employ 
traditional antibiotic irrigation with or without 
rechanneling. The original salvage technique 
involved explantation of the infected prosthe-
sis, copious wound pressure irrigation with 
betadine, hydrogen peroxide, and kanamycin/
bacitracin antibiotic solution, and immediate 

replacement with a new three piece prosthesis 
[3]. This technique resulted in an 82% infection-
free salvage rate while at the same time mini-
mizing corporal scarring and resultant penile 
shortening [3]. In the original series, 75% of 
patients were infected with S. epidermidis and 
this represented the landmark study dictating 
future antibiotic prophylaxis for prosthetic sur-
gery [4]. 

Over time, the technique of wound irrigation 
and immediate reimplantation has been modi-
fied to include different antibiotic soaks as well 
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as the use of malleable penile prosthesis (MPP) 
for preservation of corporal length. The mal-
leable prosthesis can be exchanged at a later 
date, if patient desired, with a new three-piece 
device [1]. The benefit of salvaging with a MPP 
is avoiding the scrotal compartment altogether 
to allow for optimal healing, and to mitigate the 
risk of pump erosion and fistula formation 
through the scrotum [5]. What has been estab-
lished to be most important in salvage pros-
thetic surgery is a vigorous mechanical (to 
remove biofilm) and antimicrobial irrigation 
(aimed at eradicating bacterial presence) 
lavage of the wound [6]. 

Irrisept® (Innovation Technologies, Inc., Lawren- 
ceville, Georgia, USA) is a solution of .05% 
chlorhexidine gluconate that has been exten-
sively studied in the orthopedic literature as a 
soaking solution for implants and devices [7, 8]. 
Irrisept® has been shown to be an effective 
bactericidal method for skin sterilization by 
binding to anionic molecules in bacteria cell 
walls, further decreasing microbial load in vitro 
when compared to povidone iodine [9]. The 
solution causes minimal tissue reactivity and 
has a broad spectrum of action against gram 
positive bacteria, gram negative bacteria, and 
fungal organisms [10]. Furthermore, Irrisept® 
has experienced increased utilization by pros-
thetic urologists for their implant surgeries. 
However, there is no description of Irrisept® use 
in the salvage setting. We describe a case 
series of three-piece IPP salvage using Irrisept® 
as well as corporal rechanneling with MPP for 
corporal length preservation.  

Methods

Explantation of infected device

Prior to surgical incision, patients are adminis-
tered broad spectrum intravenous antibiotics, 
with ampicillin-sulbactam as our antibiotic of 
choice in the salvage setting given regional 
antibiogram. Our technique of IPP salvage 
begins with access via a 5 cm vertical midline 
scrotal incision (Figure 2). Dissection down to 
the corpora is performed with a combination of 
blunt dissection and dissection with fine tipp- 
ed Metzenbaum scissors. When purulence is 
encountered, wound cultures are sent for 
microbial analysis and antibiotic sensitivity 
testing. Each component of the prior IPP is 
sequentially removed starting with the cylin-

ders, followed by the pump, and finally the res-
ervoir. The scrotal pseudocapsule around the 
pump and tubing is sharply excised. 

Wound irrigation

Irrisept® is used to copiously irrigate both cav-
ernosal bodies as well as the scrotal compart-
ment and prior reservoir location. After mechan-
ical irrigation and drainage, the wounds are 
flooded with Irrisept® and allowed to dwell for at 
least two minute as per the manufacturer rec-
ommendations [11]. A penrose drain is placed 
from the reservoir space, through the path of 
prior tubing and pump, and out via a separate 
stab incision on the most dependent part of the 
scrotum. The corpora are irrigated and corpo-
rotomies are closed using PDS sutures. The 
scrotum is closed in 2 layers and skin reapprox-
imated using 3-0 chromic in a vertical mat-
tress. The drapes are completely removed and 
discarded. 

Malleable prosthesis insertion

All members of the surgical team change their 
gowns and gloves, and a new set of sterile 
instruments is used. The patient is then re-
prepped and draped as if a virgin case were 
being performed. Care is taken to exclude the 
scrotum, and the prior scrotal incision, using 
antimicrobial iodophor impregnated adhesive 
incise drapes (3MTM IobanTM 2, St. Paul, MN, 
USA). At this point a separate subcoronal inci-
sion is made and the penis degloved to 3 cm 
proximal to the coronal sulcus, sharply and 
bluntly. Care is taken not to enter the scrotal 
compartment accessed during the explanta-
tion. Distal corporotomies are made approxi-
mately 3 cm distal to the penoscrotal junction 
and separate channels created using nine inch 
Metzenbaum scissors for corporal tunneling 
(Figure 1). These channels are irrigated with 
Irrisept® again. The authors prefer the smallest 
caliber MPP device to minimize postoperative 
priapismic pain caused from larger implants. A 
9 mm MPP is inserted and corporotomies and 
skin incision closed. Penrose drain is removed 
after 48 hours. Patients are typically continued 
on an oral fluoroquinolone for a total of 7 days. 

Results

A total of four men with prior penoscrotal IPP 
placement underwent salvage IPP with MPP 
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Figure 1. A. Location of vertical midline incision for 
initial IPP explant. B. Location of subcoronal incision 
for MPP insertion. C. Penrose shown exiting most 
dependent portion of scrotum. Proximal end of drain 
remains in space previously occupied by reservoir.

from January 2022 to October 2022. At the 
time of initial IPP placement, all patients under-
went prosthesis soak and surgical site irriga-
tion with Irrisept® mixed with methylene blue. 
Methylene blue was utilized by the surgeon to 
better visualize the coating of the solution on 
the prosthesis device. 

None of the infected devices had evidence of 
overlying skin necrosis or device erosion. At the 
time of IPP salvage surgery, median operative 
time was 165 minutes. Median preoperative 
cylinder size was 23.5 cm. Median postopera-
tive cylinder size was 23 cm. Median follow-up 
was 7.1 months. There were no cases of subse-
quent MPP erosion or infection. After 6 months, 

Figure 2. Vertical midline incision with access into 
scrotal compartment for IPP explantation.

patients were offered exchange of MPP for a 
new IPP. Ultimately, two patients successfully 
underwent repeat IPP insertion with the same 
cylinder size as their original IPP. Two explanted 
prostheses grew pansensitive Prevotella bivia. 
The remaining two implants had no growth on 
wound cultures. 

Discussion

Rates of reinfection after salvage IPP range 
from 3-20% using the standard Mulcahy tech-
nique and other antibiotic modifications [1]. 
Utilization of a malleable implant in place of a 
three-piece prosthesis was first described at 
length in a multicenter series by Gross et al. 
and reported a 93% infection free rate with 
subsequent rate of replacement to three-piece 
IPP of 31%. This suggests that over two-thirds 
of patients are content with their malleable 
devices after salvage [12]. 

Our technique employs the same principles of 
mechanical irrigation and antiseptic dwell time, 
however there are some distinctions. We per-
form MPP insertion through two separate inci-
sions with separate corporal tunneling. This is 
an attempt to ensure that the implanted MPP 
does not occupy the same channel previously 
occupied by the infected IPP. We believe this 
further decreases the risk of repeat prosthetic 
infection by avoiding or incising the existing 
pseudocapsule and potentially its associated 
biofilm. Additionally, we irrigate the corporal 
bodies, pump location, and retropubic space 
where the reservoir sits. If a Jackson-Pratt (JP) 
drain is placed, then further irrigation with 
Irrisept® and clamping of the JP tubing can 
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allow for appropriate dwell time of the solution 
within the reservoir cavity, with subsequent 
drainage once reconnected to suction. 

Chlorhexidine gluconate (CHG) is a cationic bis-
biguanide salt and the Irrisept® solution is kept 
at a pH of 5.0-7.0. CHG works by destroying the 
bacterial cell membrane and precipitating cell 
contents. The attraction of the positively char- 
ged CHG molecule to negatively charged bacte-
rial cell wall causes disruption of the cell mem-
brane and subsequent cellular death [13]. 
While we have employed Irrisept® as the sole 
antimicrobial agent for prosthetic coating and 
wound irrigation for over one year, we believe 
that our initial practice of mixing with methy-
lene blue for improved visualization (Irrisept® is 
clear) caused neutralization of the solution and 
thus rendered its anti-microbial qualities inef-
fective. We hypothesize that this combination 
of Irrisept® and methylene blue selected for 
unique bacterial morphotypes such as Prevo- 
tella, an organism more commonly seen in oral, 
vaginal, and gastrointestinal flora [14]. Histo- 
rically the most common microbes found at the 
time of IPP salvage were skin flora, specifically 
staphylococcal and streptococcal species, and 
urinary tract organisms such as Escherichia 
and Klebsiella [15, 16]. As such, we strongly 
recommend against mixing any other agent to 
Irrisept® solution. Subsequent salvage proce-
dures using Irrisept® as described in this ma- 
nuscript were performed without mixing with 
other agents. 

Conclusion

Three-piece penile prosthesis salvage with 
chlorhexidine irrigation and soak as well as 
separate corporal channeling in a noninfected 
field for MPP insertion is a viable strategy for 
infected prostheses given the ease of perfor-
mance, low risk of repeat infection of the mal-
leable device, and maintenance of corporal 
length and space for any subsequent IPP 
exchange.
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