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Introduction: The use of inflatable penile
prostheses (IPP) has become a well-estab-
lished treatment for erectile dysfunction, offering significant
improvements in the quality of life for many patients.

The reservoir site and size in IPP surgery are areas of ongoing
research and debate. This study aims to evaluate the outcomes
associated with the use of large reservoirs in IPP, focusing on
both the surgical techniques and postoperative complications.
Materials and methods: Our study is a retrospective study of 60
patients who underwent inflatable penile prosthesis (IPP) with
large reservoir irrespective of the size of the prosthesis in

Al Wakra Hospital from the period of 1** of January 2022 to
30" of August 2024.

Result: Successful insertion of the large reservoir was carried
out in all patients from the same penoscrotal incision. There was
no recorded migration, urethral injury, infection, device failure,
pain, erosion or LUTS in our patients. Revision was done in one
patient.

Conclusions: The use of large-volume reservoirs in inflatable
penile prosthesis (IPP) surgery demonstrates a favorable safety
profile, with no significant increase in complication rates com-
pared to standard reservoir sizes.

Summary

KEey worDs: Erectile dysfunction; Penile prosthesis; Reservoir.

Submitted 7 February 2025; Accepted 10 February 10 2025

INTRODUCTION

Erectile dysfunction (ED) is a common medical condition,
affecting approximately 150 million men worldwide, with
expected increasing prevalence due to aging populations
and increasing risk factors such as diabetes and cardiovas-
cular disease (1, 2). For men unresponsive to first-line
treatments like oral phosphodiesterase inhibitors or intra-
cavernosal injections, surgical interventions such as penile
prosthesis implantation remain the gold standard, offering
high efficacy and patient satisfaction rates (3). Inflatable
penile prosthesis (IPPs) are preferred among the alternatives
because they may mimic a natural erectile state while per-
mitting full deflation, improving patient comfort and aes-
thetic results (4). Recent advancements in IPP design and
surgical approaches have led to improved patient out-
comes. New features such as antibiotic-impregnated coat-

ings, kink-resistant tubing, and modifications in reservoir
placement have contributed to the durability and reliabili-
ty of these devices (5). Despite these improvements, com-
plications such as infection, mechanical failure, and the
need for revision surgery still pose significant challenges.
The fluid reservoir is an essential part of the IPP system and
it permits the hydraulic mechanism required for inflation
and deflation. In particular, larger reservoirs have been
developed to provide greater fluid capacity, improving the
functionality of the prosthesis in patients with specific
anatomical needs or high fluid volume requirements (6).
Despite their potential benefits, the use of large reservoirs
poses unique challenges due to proximity of essential
organs including bladder, colon, and vascular architecture
and placement requiring for more surgical accuracy, espe-
cially in patients who have had radiation therapy or previ-
ous pelvic procedures (7).

The safety and efficacy of large reservoirs remain areas of
active research, with no studies describing the use of large
reservoir as routine in all cases of IPP.

This study aims to evaluate the clinical outcomes associ-
ated with the use of large reservoirs in all IPP surgery,
focusing mainly on their safety profile.

MATERIALS AND METHODS

Participants

Our retrospective study included 60 patients who under-
went inflatable penile prosthesis (IPP) with large reservoir
in Al Wakra Hospital from the period of 1% of January
2022 to 30" of August 2024.

The inclusion criteria in our study were being adult
patients who underwent IPP with a large reservoir. On the
other hand, the exclusion criteria were patients with pre-
vious pelvic surgeries that significantly altered pelvic
anatomy (e.g., radical prostatectomy, bladder surgeries),
or ectopic reservoir. Pre-operative demographics and
clinical characteristics including the age of the patient,
comorbidities, presence of Peyronie's disease, use of anti-
coagulants, penile Doppler study were recorded. Type of
the IPP, size of the cylinders and size of the reservoir were
also recorded. Postoperative complications were docu-
mented as well.
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This study was approved by the Surgical Research
Committee, Hamad Medical Corporation (MRC-01-24-659)
and it was conducted in accordance with the Helsinki
Declaration, and the need for informed consent was
waived from the medical research committee given the
retrospective nature of the study and the use of electron-
ic medical records only. However, the privacy of the par-
ticipant’s information regarding this study was main-
tained with confidentiality.

Surgical technique

All procedures were performed by experienced urologic
surgeons. Prophylactic antibiotics were given. All cases
were done using penoscrotal incision. Firstly, the reser-
voir was placed in the traditional space of Retzius through
the floor of the external inguinal ring. The bladder was
drained prior to the insertion of the reservoir to minimize
risks of injury or complications. Access to the retropubic
space was achieved by blunt dissection through the trans-
versalis fascia using the index finger, guided by tactile
feedback. Key anatomical landmarks include the pubic
tubercle, the pubic bone, and occasionally the catheter
balloon within the bladder which were felt to guide for
safe placement of the reservoir in the space of Retzius.
After piercing the transversalis fascia, the Deaver retractor
was used to elevate the floor of the inguinal canal. The
surgeon inserted the reservoir using wide forceps and the
assistance pushed it further into position. The final place-
ment was confirmed by feeling it with a finger. Large
reservoir size was routinely used in all the cases irrespec-
tive of the size of the prosthesis depending on the type of
the penile prosthesis used (AMS: 100 ml, Coloplast: 125 ml,
Rigicon: 110 ml). Then incisions were made in the corpo-
ra cavernosa and the corpora cavernosa were dilated. The
length of the corpora cavernosa was measured and the
cylinders were inserted according to the measured size.
Final steps were the insertion of the pump in the scrotum,
connection of the tubing and closure of the incision.

Statistical analysis

Descriptive statistics for categorical variables were cen-
tered on frequencies and proportions. For continuous
variables, means and standard deviations were reported.
All statistical analyses were done using statistical packages
SPSS 22.0 (SPSS Inc. Chicago, IL) software.

RESULTS

Variables and correlations are showed in Table 1. The
mean age of the patients was 60.18 + 9.07 years.
Comorbidities were present in 46 (76.6%) patients and
39 (65%) were diabetic. Peyronie's disease was present in
4 (6.6%) patients. As regards the etiology of erectile dys-
function, 60% of the patients had bilateral venous leak,
21.7% had bilateral arterial insufficiency, and 11.7%
mixed vascular disease. Four (6.6%) patients underwent
penile prosthesis exchange for device failure after long
period of insertion. Prosthesis size ranged from 15 c¢m to
22 cm according to the intraoperative measurement of
the corpora cavernosa. The largest reservoir size of the
used penile prosthesis company was inserted as shown in
Table 1. The mean follow up period was 589.4 + 416.5

Table 1.
Demographic, clinical features, outcomes and treatment
modality of patients with large reservoir (N = 60).

Variable
Age (yr) M+ SD 60.18 £ 9.07
Range (34-17)
Comorbidities present n (%) 46 (76.6%)
DM n (%) 39 (65%)
Presence of Peyronie's disease n (%) 4(6.6%)
Anticoagulant n(%) 17(28.3%)
Penile Doppler Study
Venous leak n (%) 36 (60%)
Arterial insufficiency n (%) 13(21.7%)
Mixed n (%) T(11.7%)
Exchange n (%) 4 (6.6%)
Prosthesis type (Company)
AMS n (%) 17 (28.3%)
Coloplast n (%) 38 (63.3%)
Rigicon n (%) 5 (8.3%)
Prosthesis Size
15¢m 3 (5%)
18cm 14(23.3%)
20cm 17 (28.3%)
20 cm 9 (15%)
22¢cm 17 (28.3%)
Size of reservoir
100 ml 17 (28.3%)
125 ml 38 (63.3%)
110 ml 5 (8.3%)
Follow-up days (M = SD) 589.4  416.5
Complications
Migration of reservoir n (%) 0
Erosion n (%) 0
Urethral injury n (%) 0
Device failure n (%) 0
Infection n (%) 0
Pain n (%) 0
LUTS n (%) 0
Revision 1 (1.6%)
Values presented as mean + SD (range) or number (%); DM: Diabetes mellitus; LUTS: Lower urinary tract symptoms.

days. As for the outcomes, there was no recorded migra-
tion, urethral injury, infection, device failure, pain, ero-
sion or lower urinary tract symptoms (LUTS) in our
patients. Revision surgery was done in one patient.

DiscussioN

The safety of using large reservoirs in penile prosthesis
surgery is a critical factor that influences both surgical
outcomes and patient satisfaction. Our rational is that
large reservoirs offer certain advantages, such as increased
capacity and potentially improved device longevity. With
a sufficient fluid supply, the inflation and deflation mech-
anisms work more efficiently, preventing excessive stress
on the internal components, which might degrade over
prolonged use. Well-functioning large reservoir ensures
smooth cycling of the prosthesis, potentially reducing the
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likelihood of fibrotic tissue development around the
device, which can affect its durability.

Decision for using a large reservoirs at the beginning of the
surgery allows the assistant to begin opening and prepar-
ing the reservoir immediately, even before measuring the
cylinder size. This helps save operative time and con-
tributes to reducing the risk of infection. On the other
hand, use of large reservoir present unique challenges and
risks that must be carefully considered. Our study investi-
gated the safety of using large reservoirs in all IPP surgery
irrespective to the size of the prosthesis. To the best of our
knowledge, this is the first study to incorporate large-vol-
ume reservoirs in all IPP procedures. Our findings showed
that the use of large reservoirs is safe and can be utilized
in most cases without significant increases in complica-
tions, offering better performance of the device and
enhancing patient satisfaction. Placing the reservoir in the
space of Retzius as the first step offers several advantages.
It allows the reservoir to be inserted into a clean surgical
field before performing corporotomies, which can intro-
duce bleeding and make the field less clear. This also
enables early detection of any bleeding from the space of
Retzius. Additionally, this approach reduces overall surgi-
cal time, as the assistant can begin preparing the reservoir
immediately after the initial incision. Henry et al suggest-
ed that draining of the bladder and Trendelenburg posi-
tioning to increase the distance between inguinal ring and
viscera and allow decompression of the external iliac ves-
sels, are useful steps to minimize the risk of complications
during the reservoir insertion (8). The survival rate of
penile prosthesis is 90.8% and 85.0% at 5 and 10 years
follow-up (9). The most common cause of mechanical fail-
ure was fluid loss in 75% (10). In addition to fluid loss
from the implant system, other mechanical malfunctions
are tubing kinks, pump/valve cycling issues, and auto-
inflation of the prosthesis. In our study there was no case
of mechanical failure, but we had one case who had the
reservoir inserted superficially in the inguinal region as the
patient was obese. Postoperatively there was an inguinal
bulge and pain. Revision and correction of the reservoir
with proper placement of the reservoir in the Retzus space
was carried out safely.

The use of large reservoirs is particularly beneficial in
patients requiring higher volumes for effective inflation,
such as those with larger corpora cavernosa. Our data
suggest that adopting new surgical protocols with the use
of large reservoir in all IPP is safe especially in standard
patient with no anatomic challenge.

We acknowledge the limitations of this study that reports
a retrospective analysis of a single-centre experience,
which involves inherent limitations such as the potential
for missing patients and reporting bias. Larger-scale stud-
ies with prospective proper evaluation of the patient’s sat-
isfaction could provide more information about the effi-
cacy and outcome of the use of large reservoir in IPP.

CoNcLUSIONS
The use of large-volume reservoirs in IPP surgery demon-
strates a favorable safety profile, with no significant
increase in complication rates compared to standard
reservoir sizes.

This approach may offer enhanced outcomes for patients
requiring greater fluid volumes to achieve optimal device
functionality.
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