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ABSTRACT

Background: One of the most common complaints after malleable prosthesis implantation (MPI) is thinning of the
penis and decreasing girth. Some surgeons try to insert the largest diameter they can to improve patient satisfaction

Aim: To investigate if malleable rod diameter (MRD) has an impact on outcome and patient satisfaction

Methods: Consecutive malleable prosthesis implantation (MPI) was assessed in a high-volume center over 1 year.
The same preoperative, intraoperative, and postoperative protocols were used for all patients and one brand of the
malleable device was used only. We recorded MRD and length for all patients. All patients had data on comorbid-
ities including glycated hemoglobin (HbA1c) and clinical Peyronie’s disease (PD). Revision cases and those who
lost for follow-up were excluded from the study. We also excluded patients operated on by low-volume surgeons.
All complications, minor (edema, ecchymosis, pain), and major (infection and erosion) were recorded. After 1-
year, patients were assessed and given a Likert scale from 1 to 5 where 5 is most satisfied with their MPI. We strat-
ified patients according to MRD into 2 groups: group A for diameter 9.5 and 11 mm and group B for 13 mm.

Outcome: : Larger diameter of malleable penile implants may be associated with more complications

Results: 183 patients had full data and filled the questionnaire after 1-year follow-up. All patients had Coloplast,
Genesis penile implants. Major complications rate (infection, erosion, and removal) was significantly higher in group
B 11% vs 1.2% in group A (P = .016). At 4 weeks postoperative visit, 90 % of group A showed no complications
vs 60% only in group B that was statistically significant (P = .0003). Satisfaction rate was more in patients in group
A (88.6%) compared to patients in group B (75.7%) but this did not reach to be statistically significant (P = .0519)

Clinical Implications:MRD predicts outcome.

Strengths & Limitations: The strengths of our study include that it is the first prospective study with good
number of malleable implants. Limitations include: no validated satisfaction instrument and MRD choice was
based on surgeon preference.

Conclusions: Larger diameter of malleable penile implants are not associated with a higher rate of patient satis-
faction Habous M, Omar M, Farag M et al. Malleable Penile Implant Rod Diameter Predicts Complica-
tions and Patient Satisfaction. Sex Med 2022;10:100486.
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INTRODUCTION

Erectile dysfunction (ED) affects more than 50% of men aged
40 years or older.1 Penile prosthesis implantation (PPI) is the
gold standard therapy for patients with ED, who have failed first
(phosphodiesterase type-5 inhibitors) and second-line treatments
(intraurethral suppository, intracavernosal injections, vacuum
devices), or have found them unacceptable.2

Historically, Nikolaj Bogoraz, in 1936, was the first to insert a
tailored rib cartilage into a reconstructed penis to make it rigid.3

In 1966, Dr Beheri, an Egyptian plastic surgeon, was the first to
describe the placement of polyethylene rods inside the corpora
cavernosa. This resulted in an erect penis that was more rigid,
less painful, and less likely to erode than previous implants.4 In
1975, Carrion and Small published their initial experience of uti-
lizing a silicone implant. Their work was considered the precur-
sor to the current malleable penile implant (MPP) consisted of a
pair of rods made of silicone sponge on the inside and another
outer silicone layer.5

The major disadvantages of inflatable penile prosthesis (IPP)
are the need for adequate manual dexterity and the possibility of
mechanical failure requiring repair. Being cheaper, MPP repre-
sents the most frequently used device outside of Europe and the
United States, with advantages including their ease of implanta-
tion and relative freedom from mechanical failure. However, dif-
ficulty with concealment and an increased risk of erosion
represent the main disadvantages. In Europe and the USA, the
MPP represents less than 20% of all devices implanted.6−10

One of the greatest contributors to patient dissatisfaction
after penile implant surgery is patient concern about postop-
erative penile length and girth.11 For MPP, failure of the
device to expand may lead to a narrow penis, which for
some men is a concern, and for men with a longer penis
may lead to penile instability despite good rigidity.12,13

Thus, some surgeons attempt to circumnavigate to this issue
by inserting the largest diameter MPP rod possible in an
effort to maximize patient satisfaction.

This prospective analysis was conducted to investigate if mal-
leable rod diameter (MRD) had an impact on function and
patient satisfaction.
METHODS

Study Population: Patients undergoing MPP at a high-vol-
ume center were prospectively enrolled in this study over a 12-
month period (June 2015−2016). Exclusion criteria included:
re-implant surgery, patients who had complex procedures such
as grafting for Peyronie’s disease, patients operated on by low-
volume surgeons (<12 procedures per year and those who were
lost to follow-up during the study period. The data collected for
each procedure included: identification of the surgeon, patient
data including demographic, medical, and sexual history, and
procedure-related data including rod diameter used, data on fol-
low-up, and complications profile.

Complications: these were defined as minor (not requiring
hospitalization or re-operation), such as penile or scrotal ecchy-
mosis, hematoma, pain, superficial wound breakdown, and
major (requiring hospitalization or re-operation), such as device
infection and erosion.

Preoperative Counselling: The preoperative discussion
focused on the goal of surgery of obtaining a “functional
erection,” one sufficient for satisfactory sexual intercourse.
Advantages and disadvantages of both types of implants,
MPP and IPP, were explained in detail to all patients. The
advantages of IPP included greater naturalness in appearance
in both erect and flaccid states; greater girth compared to
MPP; better stability and rigidity compared to MPP. The
disadvantages discussed included: the possibility of mechani-
cal failure; lower life expectancy and greater expensive. The
advantages of MPP cited included: ease of use; lower rates of
mechanical failure; longer life-expectancy; decreased expen-
sive. MPP disadvantages discussed were: poorer concealabil-
ity; reduced girth; relative instability and rigidity compared
to IPP.7−10,12,11,13 Choosing the type of device was based on
the patient’s preference.

Preoperative Considerations: Patients were instructed to
take a shower with antibacterial soap for the 3 nights before
surgery, shaving was done in the operating room, 240 mg of
intravenous gentamycin was given 2 hours before the opera-
tion began in addition to ceftriaxone 1 g given at anesthesia
induction.

Operative Considerations: The standards of infection control
for implant surgery are applied in our center including but not
limited to minimization of human traffic inside the operating
room and application of strict rules for scrubbing and dressing
for staff members inside the operation room. Combined genta-
micin and rifampin in saline was used as the irrigation solution.
All of the devices used were hydrophilic coated. The operative
area was scrubbed with povidone-iodine for 10 minutes then
painted with isopropyl alcohol and allowed to dry. All operations
were performed through a ventral penile median raphe incision.
A single type of MMP was utilized (Genesis, Coloplast, Minne-
apolis, MN, USA). We recorded malleable rod diameter (MRD)
and length for all patients. We stratified patients according to
MRD into 2 groups: group A, circumference 9.5 and 11 mm,
and group B, 13 mm.

Postoperative Care: Patients were discharged from hospital
the evening of the same day of surgery and were on pain
management (usually Ibuprophen or diclofenac sodium) and
amoxicillin-clavulanic acid 1 g twice daily for 1 week. They
were followed as follows: twice a week for the first 2 weeks,
weekly for weeks 3 and 4, and every 3 months thereafter for
1 year. A diagnosis of implant infection was made based on
local signs: pain, discharge, redness in addition to systemic
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Table 2. Implant outcome

Rod

Size 9.5 or 11 Size 13
N = 150 N = 33

Percentage of patients without complications
"Early" 90% 78% P = .205
At 2 wk 78% 65% P = .097
At 4 wk 90% 60% P = .0003
Final outcome
Good or Fair 91% 81% P = .236
Removed implant 1.20% 11% P = .016
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signs such as leucocytosis and fever (temp ≥ 38°C). This was
confirmed using bacterial and fungal cultures at the time of
explantation surgery.

Outcomes: All complications, either minor (edema, ecchy-
mosis, pain) or major (infection and erosion) were recorded
during follow-up visits. After 1-year, patients had their satis-
faction assessed using a single question scored using a 5-point
Likert scale from 1 to 5 where 5 was highly satisfied, 4 is sat-
isfied, 3 is neutral, 2 is dissatisfied and 1 is most dissatisfied
with their PPI procedure. This was done face to face by the
center administrator.

Statistical Analysis: Statistical analysis was done using Chi-
square and statistical software: Stata Release 13 and P value less
than .05 was considered statistically significant.
Table 3. Satisfaction outcome

Patient satisfaction
(From 0 to 5) Group A Group B P value

4 − 5 88.60% 75.70% P = .0519
3 8% 12% P = .238
0 − 2 3% 9% P = .236
RESULTS

183 patients had full data and filled the questionnaire after 1-
year follow-up. The mean age was 56 years in group A and
57 years in group B. All the patient’s implants were malleable of
the same brand of the malleable device; Genesis (Coloplast, Min-
neapolis, MN, USA). Patient’s characteristics and demographics
are outlined in Table 1.
Implant Outcomes
There was no significant difference in complication rate

between the 2 groups either early (P = .205) or after 2 weeks
(P = .097). However, at 4 weeks postoperative visit, 90 % of
group A showed no complications vs 60 % only in group B that
was statistically significant (P = .0003). Postoperative minor
complications included temporary penile edema, ecchymosis,
local pain, lower urinary tract symptoms (LUTS), and wound
problems (ulceration, delayed healing). After 4 weeks the most
encountered complications were: local pain, LUTS, and delayed
healing; they were more frequent in group B (40% vs 10% in
group A, P = .0003).

Major complications included 5 cases of implant infection (2
in group A and 3 in group B) and 1 case of rod erosion (group
B). All 6 cases had to be removed in theatre (re-operation). The
overall infection rate was 3.3% (1.33% in group A and 12% in
group B) Table 2.
Table 1. Patient characteristics

Variable Group A Group B P value

Mean age 56 57 .8
Diabetes (HbA1c > 6.5) 61% 57% .6
Current smoker 36% 27% .3
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Questionnaire Outcome
After 1 year most patients were satisfied with their implants.

The satisfaction rate was more in patients in group A (88.6%)
compared to patients in group B (75.7%) but this did not reach
to be statistically significant (P = .0519) Table 3.
DISCUSSION

According to EAU Guidelines on male sexual dysfunction,
implantation of a penile prosthesis is a valid, third-line thera-
peutic option for treatment of ED, when first-line oral ther-
apy (PDE5I), second-line injection therapy and vacuum
devices prove to be ineffective, unsatisfactory or contraindi-
cated.14 In the middle east and Africa, MPP are the most
commonly used implants with high satisfaction rates com-
pared to IPP which have the downside of an increased cost,
as penile implant surgery is not covered by insurance in
many developing countries.12,15

When compared with other treatment modalities for ED
like PDE5I or injection therapy, the current published data
suggests that patients who have PPI surgery have the highest
satisfaction rates.16,17 However subjective loss of penile size
(length and/or girth) remains a significant patient concern.
Up to 30% complain of decreased penile size following PPI
insertion.11 While some authors have found that there are no
statistically significant differences in penile size after surgery
compared to preoperative measurements, the majority of
patients (72%) report a decrease in penile length,18 while
others report significant decrease in the erect penile size.13,19
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Levine et al attributed this complaint to the fact that some
patients compare their post-PPI erection to that from when
their erection was functional, often years previously.17 Unre-
alistic expectations and weight gain (excess pre-pubic fat) are
additional contributors.11

No doubt that the best implant size for a certain patient is the
best fitting, neither the oversize nor the undersize. One of the
most common complaints after MPI is decreased girth.12,11,13

For that reason, some surgeons try to insert the largest diameter
(13 mm in this study) in an attempt to improve patient satisfac-
tion. We think that overstretching and oversizing may result in
more complications which results in reduced patient satisfaction.
Clearly, attempting to fit a larger cylinder in a narrow penis will
render closure of the tunica albuginea and of the skin harder and
the tension is likely to promote wound dehiscence and infection
of the device. One more important factor in decreasing patient
satisfaction in group B is less concealment with a larger rod diam-
eter. In contrast to the postulate that larger diameter rods are
associated with better the satisfaction rates, our results demon-
strated the opposite. Our results showed that the largest diameter
group (13 mm) was associated with more major complications
(12%) vs (1.3%) for the smaller and medium diameter group
(P = .016). Also, after 4 weeks, minor complications were also
more frequent in the largest diameter group 13 mm (40% vs
10% in the other group, P = .0003). Our data showed that com-
plications (major and minor) have a major impact on patient sat-
isfaction. A recent multicenter large study (902 implants) agreed
with our results and showed that only the presence of a major
complication is linked to a lower likelihood of achieving high
satisfaction.16

Our results showed that postoperative size is not the only
predictor of patient satisfaction as other factors might be
more important like postoperative complications and conceal-
ment. We recommend surgeons try to put the best-fitted
implant, neither oversize nor undersize, and discuss with
patients prior to surgery other issues like concealment as not
every patient will favor more rigidity and girth at the expense
of concealment.

The strengths of our study include that it is the first prospec-
tive study with good number of malleable implants of the same
manufacturer comparing rod diameter with the outcome in
high-volume center by high volume surgeons. Limitations
include: small patient number; no validated satisfaction instru-
ment (however none exist for the MPP); MRD choice was based
on surgeon preference.
CONCLUSIONS

Larger diameter of malleable penile implants are not always
associated with higher patient satisfaction as there are other pre-
dictors like postoperative complications and concealment. The
best implant size for a certain patient is the best fitting, neither
the oversize nor the undersize.
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