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There are several commercial firms that manufacture and market 
the three-component PP. At present, the two most widespread models 
worldwide are 700CX™  (AMS; American Medical Systems Inc., 
Minneapolis, MN, USA) and Titan® (Coloplast Corp., Minneapolis, 
MN, USA). There have been numerous studies published until now 
which evaluated each type of prosthesis independently as regards 
the satisfaction of the patient, the partner and the surgeon. Similarly, 
studies have been conducted to assess both types of prostheses 
independently in very specific scenarios such as to evaluate new 
developments and technical advances of each of the prostheses, or to 
compare their effectiveness in special clinical situations such as for 
concomitant DE and Peyronie’s disease treatment.3,7,9–12

To the best our knowledge, no studies have been published that 
compare patient and partner satisfaction after the implantation of 
each of the two types of PP. Therefore, we have developed this study, 
which assesses patient and partner satisfaction after the first implant 
of a 700CX™ prosthesis versus a Titan® prosthesis.

MATERIALS AND METHODS
After approval by the Institution’s Ethics Committee, we conducted a 
multicenter, retrospective study from January 2009 to January 2013. The 
two centers included in the study belong to the Public Health System 

INTRODUCTION
Erectile dysfunction (ED) is a highly prevalent disorder. It is estimated that 
over 50% of men between the ages of 40 and 70 suffer from ED to some 
degree.1,2 Over a decade ago, the introduction of phosphodiesterase-5 
inhibitors  (PDE-5 inhibitors) aided and substantially improved ED 
treatment.3 Despite its effectiveness being high and estimated at around 
60%–70%,4 other more invasive therapies may still be required, such 
as alprostadil treatment via intraurethral route or intracavernous 
injections, and vacuum devices. In fact, all the clinical practice guidelines 
recommend ED therapy to be gradual and progressive.5,6 When these 
treatment modalities are not sufficient or accepted by the patient, the 
only recourse is a penile prosthesis implantation (PP).

The idea of implanting a PP inside the corpora cavernous for 
treating ED is not new, and we would have to go back to the 1960s 
to find the first surgical operations that were performed.7 The first 
implants, which were semi-rigid or malleable, were almost replaced 
when the first inflatable penile prosthesis was developed in 1973 by 
Scott et al.8 Since then, significant advances and improvements have 
been produced both in design as well as in the materials used to 
manufacture the prosthesis. The surgical technique for PP implantation 
has also been subject to these advances. Today the most used prostheses 
are the three-component prostheses.
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and are considered as National Reference Centers for PP implantation. 
One expert surgeon per center implanted all the prostheses in his 
center. Both surgeons performed the same standardized implant 
surgery technique as published previously: penoscrotal approach 
without dilation of the corpora cavernous,13 escrotal placement of 
the pump in front of the testicles, and retropubic insertion of the 
reservoir through the inguinal canal. Both centers shared the same 
strict protocol for clinical actions and guidelines of the PP before and 
after surgery, including the visits to the clinics and patient education 
for the management of the device. Whether the 700CX™ or the Titan® 
OTR prosthesis model was implanted depended on the public tender 
adjudication that takes place in each center. In this way, the PP 
implanted was the one available in each of the centers at the time of 
surgery. There was no possibility of choice either by the surgeon or by 
the patient. The inclusion criteria of patients are shown in Figure 1.

In reviewing the medical records, 281  patients who fulfilled 
the above inclusion criteria were identified, of which 248 agreed to 
participate (88.3%), including 194 had been implanted a 700CX™ and 
54 had a Titan® OTR. Two-hundred seven couples were included. 
A questionnaire was given to the patients and their partners, and this 
was returned anonymously.

All the data were collected anonymously and analyzed by the 
Statistical Service in a single center. The continuous variables were 
given as mean and standard deviation and the categorical variables are 
presented by the absolute and relative frequency. The association between 
the questionnaire responses, the dependent variables and the prosthesis 
used, were identified by an ordinal logistic regression model, based on 
the cumulative distribution of the categorical response probability.14 This 
model assumes a common slope associated with the predictor variable, 
i.e., it assumes that the odds ratio of the event Y ≤ j is independent of the 
category j. The assumption was checked, and if it defaulted then adjacent 
categories of the response variable were combined. The magnitude of 
the effect of the prosthesis type variable was evaluated through the odds 
ratio, together with the confidence interval at 95%, without and adjusted 
by the patient characteristics. The treatment and analysis of the data were 
performed using the SAS/STAT programme, version 9, SAS System for 
Windows (SAS Institute Inc., North Carolina, USA).

A validated questionnaire was used to evaluate patient 
satisfaction. This was the Erectile Dysfunction Inventory of Treatment 
Satisfaction (EDITS), which was modified for this study and included 
11 questions.15 A nonvalidated two-question questionnaire was used to 
evaluate the partner’s satisfaction. Table 1 shows both questionnaires.

RESULTS
Patient characteristics
A total of 248 patients met the necessary requirements and agreed to 
participate in this study. One hundred and ninety-four of them were 
implanted a 700CX™ and 54 were implanted a Titan®. The mean age of 
the 700CX™ group was 57.25 years whereas the Titan® group was 59.66. 
A total of 207 partners agreed, and 41 refused to complete the specific 
questionnaire (165 with 700CX™ and 42 with Titan®).

The variables analyzed in each group included age, body mass 
index (BMI), and the presence or absence of comorbidities or relevant 
medical history such as hypertension (HTA), diabetes mellitus (DM), 
dyslipidemia  (DL), prior radical prostatectomy  (RP), and prior 
radiotherapy (RT). No statistically significant differences were found 
between the two groups for any of these variables, so we can conclude 
that they were homogeneous. The characteristics of the groups are 
summarized in Table 2.

Patient satisfaction
The overall responses to the patient satisfaction test (modified EDITS) 
are shown in Table  3. The three aspects that showed statistically 
significant differences were overall satisfaction with sexual intercourse, 
time to the optimal management of the prosthesis and ease of deflation. 
Detailed analysis was as follows.

Question number 1
We assessed the overall satisfaction with the sexual intercourse. 
Although with both PPs the patients were satisfied, it seems that there 
were more patients satisfied with the 700CX™ than with Titan®. It is 
noteworthy that no patient was dissatisfied or very dissatisfied after 
the PP implantation (P = 0.0014).

Question number 5
We evaluated the time that passed until the patient had the optimal 
management of the prosthesis. The vast majority of patients managed 
the PP in <6 months. However, it seems that while no patient with the 
Titan® implant took longer than this time, 10% of patients with the 
700CX™ implant went over this length of time (P = 0.0014).

Question number 8
We assessed the ease of deflating the prosthesis. While only 4% of 
patients with the 700CX™ implant were dissatisfied with the deflation 
of the prosthesis, up to 24% of the patients with the Titan® implant 
were dissatisfied (P = 0.0031).

For each of these three issues, an adjusted test for the various 
analyzed risk factors was used, to find out if any of them was interfering 
in the results. The results are shown in Table 4. For question 11 no 
statistical analysis was performed because all the prostheses were 
functioning at the time of completing the questionnaire, which was 
one of the inclusion criteria.

Partner satisfaction
A total of 207 partners agreed to participate in the study and completed 
the questionnaire (83.5%). The results are summarized in Table 5. Of the 
two questions contained therein, one showed a statistically significant 
difference between the two prostheses (P = 0.0026). It seems that although 
both groups would “strongly” recommend to their partners to re-implant Figure 1: Inclusion criteria for the study.
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the PP, it seems there is a greater tendency that group 700CX™ would 
recommend it more than group Titan® with 69% versus 56%, respectively.

DISCUSSION
This article, to our knowledge, is the first to compare patient and 
partner satisfaction for the two types of prosthesis most used in our 
sector: 700CX™ versus Titan®. This study provides information as to the 
satisfaction of both the patient and his partner for the penile prosthesis 
in an overall manner, as well as for each of them separately.

Technically both penile prostheses are very similar in their design. The 
700CX™ cylinders are manufactured with Dacron-Lycra fabric between 
two layers of silicone and coated on both sides with a Parylene layer, 
which improves the lubrication and mechanical reliability.16 The Titan® 
cylinders are made from Bioflex, a polyurethane-like material, coated 
with a hydrophilic compound. Both polyurethane and Bioflex seem to 
be very resistant to abrasion, and large series published with the Mentor 
Alpha-1 (also polyurethane) show very few mechanical cylinder failures.17 
In our study, we only included patients who had the implant functioning 
at the time of analysis and who had not required any intervention because 
of malfunction. Therefore, we cannot evaluate technical differences.

The 700CX™ reservoir is spherical, with different capacities 
depending on the length of the cylinders that are implanted. The Titan® 
reservoir, however, has a more cylindrical shape. The latest pump 
developed by AMS, called Momentary Squeeze (MS) showed an 86% 
patient satisfaction, and virtually eliminated the cases of auto-inflation.7 
It consists of a bulb that must be squeezed to inflate the cylinders, 
with a small button located just above it, which when pressed for a 
few seconds completely deflates the prosthesis. The Titan® mechanism 
is similar, except that the button is bigger and it has to be pressed on 
both sides at the same time. Questionnaire question number 7, which 
referred to the ease of inflating the prosthesis, showed no statistically 
significant differences between them. However, question number 

Table 1: Patient and partner satisfaction questionnaires

Patient (modified EDITS)

1. Overall, how satisfied are you with your sexual intercourse?

a. Very satisfied

b. Satisfied

c. Neither satisfied nor dissatisfied

d. Dissatisfied

e. Very dissatisfied

2.  Overall, to what degree has the treatment you have received for erectile 
dysfunction met your expectations?

a. Completely

b. Considerably

c. Partly

d. A little

e. Not at all

3.  How much confidence does your prosthetic penis give you to have sexual 
intercourse?

a. A lot of confidence

b. Some confidence

c. Neither confidence nor doubts

d. Some doubts

e. Many doubts

4. How satisfied are you with the length of your penis after surgery?

a. Very satisfied

b. Satisfied

c. Neither satisfied nor dissatisfied

d. Dissatisfied

e. Very dissatisfied

5.  How long has it taken you to manage your prosthesis normally after 
surgery?

a. Immediately

b. 6 months

c. 9 months

d. 12 months

e. >12 months

6. How often do you have sexual intercourse?

a. >5 times a week

b. 3–5 times a week

c. 1–3 times a week

d. < Once a week

e. I do not have sexual intercourse

7. How satisfied are you with the ease of inflating your prosthesis?

a. Very satisfied

b. Satisfied

c. Neither satisfied nor dissatisfied

d. Dissatisfied

e. Very dissatisfied

8. How satisfied are you with the ease of deflating your prosthesis?

a. Very satisfied

b. Satisfied

c. Neither satisfied nor dissatisfied

d. Dissatisfied

e. Very dissatisfied

9. How satisfied are you with the appearance of your flaccid penis?

a. Very satisfied

b. Satisfied

c. Neither satisfied nor dissatisfied

d. Dissatisfied

e. Very dissatisfied

Table 1: Contd...

Patient (modified EDITS)

10. How satisfied are you with the appearance of your erect penis?

a. Very satisfied

b. Satisfied

c. Neither satisfied nor dissatisfied

d. Dissatisfied

e. Very dissatisfied

11. Is your prosthesis still functioning?

a. Yes

b. No

Partner (not validated)

1.  Following your partner’s penile prosthesis implant, do you think that sexual 
intercourse between you and your partner is

a. Very good

b. Good

c. Neither good nor bad

d. Bad

e. Very bad

2.  Following your partner’s penile prosthesis implant, if you had to make the 
decision again, what would you recommend to your partner?

a. I would strongly recommend that he had the implant

b. I would slightly recommend that he had the implant

c. I would be indifferent as to whether he had the implant

d. I would slightly advise against him having the implant

e. I would strongly advise against him having the implant

EDITS: erectile dysfunction inventory of treatment satisfaction

Contd...
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8 which assessed the ease of deflation did show a difference, a 2.12 
OR was obtained for 700CX™ against Titan®  (95% CI: 1.290–3.494; 
Table 4). At first, we thought that this result was probably explained 
by the subjects’ characteristics, such as, for example, the more obese 
individuals who could have more problems when it came to accessing 
the Titan® deflation button. After statistical adjustment for various 
possible confounding factors including the body mass index, significant 
differences continued to be found in both groups for ease of deflation.

Both prostheses consist of three-components, including a 
reservoir that stores the serum that fills the cylinders when the penis 
is flaccid. This gives a more natural appearance to the flaccid penis, 
which is an improvement with respect to the one- or two-component 
prostheses.18 For question number 9, regarding the appearance of 
the flaccid penis, the overall satisfaction was high, and no significant 
differences were found. When asked about the appearance of the 
erect penis (question 10) no differences were found. With regard to 
penile length (question 4), postoperative penile shortening is one of 

the most common causes of dissatisfaction in the literature and in our 
series.19 This fact has been tried to be resolved with the new techniques 
for dilation and measurement of the corpora cavernosa with little 
success.20 In this study, 25% of patients with a 700CX™ and 34% of those 
with a Titan® reported being dissatisfied or very dissatisfied with the 
appearance of the erect penis; as well as the 42% and 46% had some 
degree of dissatisfaction with the 700CX™ and Titan® respectively.

According to question number 6, more than 90% of patients had sexual 
intercourse at least once a week, with no difference between these two, and 
this is perhaps somewhat higher than that published in literature.21 In this 
era of oral therapy for erectile dysfunction, the three-component penile 
prosthesis is the treatment that produces the highest patient satisfaction 
rate.19,22 In this work which assesses patient satisfaction with the treatment 
they have received, questions 2 and 3 show that the confidence to have 
sexual intercourse (question number 3) was 98% with no difference 
between the two prostheses, and the fulfillment of the pretreatment 
expectations (question number 2) was about 90% for Titan® and over 80% 
for 700CX™. However, for question 1, which asked about the overall 
satisfaction with sexual intercourse, statistically significant differences were 
found. The OR for 700CX™ versus Titan® was 3.91 (95% CI: 2.336–6.546; 
Table 4), and the risk subgroup analysis did not provide any additional 
information. From a detailed analysis of the responses given in Table 3, 
we can see that the fundamental difference is that while 70% of patients 
with 700CX™ report being very satisfied, only 44% of those with Titan® give 
this answer. Subsequently, the differences decrease, as none refer to being 
somewhat or very dissatisfied. We are unable to reach more conclusions 
based on the results of this study, given its limitations. However, it may be 
a factor to consider in the design of future studies.

The postoperative period after a PP implant is very important, 
especially in terms of patient education for the management of the 
device. This is what provides the couple with the necessary autonomy to 
enjoy sexual intercourse, with the psychological advantages that entail 
and therefore overall satisfaction with the procedure.20 We consider the 
optimal management of the device when the patient can use it for sexual 

Table 2: Demographic variables

Variable 700CX™ (n=194) Titan® (n=54) P

Mean

Age 57.25 59.66 0.052

BMI 25.47 26.16 0.142

Incidence, %

HTA 17 (33) 22 (12) 0.379

DM 26 (50) 31 (17) 0.403

DL 25 (49) 22 (12) 0.702

RP 28 (54) 26 (14) 0.781

RT 5 (10) 11 (6) 0.078

BMI: body mass index; HTA: hypertension; DM: diabetes mellitus; DL: dyslipidemia; 
RP: prior radical prostatectomy; RT: prior radiotherapy

Table 3: Answer given to patient satisfaction test (percentage in each 
answer)

Question Prosthesis Answer 
1

Answer 
2

Answer 
3

Answer 
4

Answer 
5

P

1 700CX™ 70.62 24.23 5.15 0 0 <0.0001

Titan® 44.44 44.44 11.11 0 0

2 700CX™ 22.68 58.76 18.56 0 0 0.5683

Titan® 24.07 66.67 9.26 0 0

3 700CX™ 68.04 29.9 2.06 0 0 0.2518

Titan® 66.67 31.48 1.85 0 0

4 700CX™ 4.64 16.49 36.08 10.82 31.96 0.5028

Titan® 1.85 5.56 46.3 18.52 27.78

5 700CX™ 35.57 54.64 3.09 6.7 0 0.0014

Titan® 35.19 64.81 0 0 0

6 700CX™ 4.12 80.41 11.86 3.61 0 0.5983

Titan® 1.85 88.89 9.26 0 0

7 700CX™ 1.03 65.98 27.84 3.09 2.06 0.5452

Titan® 0 61.11 27.78 7.41 3.7

8 700CX™ 2.06 69.07 24.74 0 4.12 0.0031

Titan® 7.41 38.89 27.78 24.07 1.85

9 700CX™ 38.14 41.24 17.53 3.09 0 0.2108

Titan® 44.44 31.48 24.07 0 0

10 700CX™ 4.64 64.95 5.15 5.67 19.59 0.4718

Titan® 3.7 59.26 1.85 3.7 31.48

11 700CX™ 100 0 ‑ ‑ ‑ ‑

Titan® 100 0 ‑ ‑ ‑

P value represents the differences found in answers between both prosthesis

Table 4: OR for risk factors in questions where significant statistically 
differences were found between both prosthesis

Risk 
factor

Question 1 Question 5 Question 8

OR (95% CI) OR (95% CI) OR (95% CI)

Global 3.91 (2.336–6.546) 0.437 (0.262–0.727) 2.123 (1.290–3.494)

Age 2.821 (2.267–6.441) 0.446 (0.266–0.748) 2.144 (1.294–3.554)

BMI 2.758 (1.484–5.124) 0.752 (0.406–1.390) 3.203 (1.733–5.199)

DM 4.454 (2.618–7.578) 0.440 (0.263–0734) 2.172 (1.315–3.589)

HTA 4.048 (2.396–6.838) 0.680 (0.382–1.211) 2.340 (1.405–3.896)

DL 3.891 (2.324–6.514) 0.436 (0.262–0.725) 2.132 (1.294–3.511)

RP 2.884 (1.578–5.269) 0.805 (0.444–1.458) 2.853 (1.586–5.132)

RT 3.829 (2.285–6.417) 0.434 (0.261–0.724) 2.198 (1.332–3.626)

BMI: body mass index; HTA: hypertension; DM: diabetes mellitus; DL: dyslipidemia; 
RP: prior radical prostatectomy; RT: prior radiotherapy; OR: odds ratio; CI: confidence 
interval

Table 5: Answer given to partner satisfaction test (percentage in each 
answer)

Question Prosthesis Answer 
1%

Answer 
2%

Answer 
3%

Answer 
4%

Answer 
5%

P

1 700CX™ 19.33 70.67 10 0 0 0.4808

Titan® 12.82 79.49 7.69 0 0

2 700CX™ 69.33 29.33 0 1.33 0 0.0026

Titan® 56.41 41.03 2.56 0 0
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intercourse with no help or with the help of his partner. In our study, 100% 
of patients with the Titan® and 90% of patients with the 700CX™ had learnt 
to manage the device within 6 months or less. However, the differences 
observed were statistically significant and also it is seen that in the subgroup 
analysis, BMI, hypertension (HTN) and prior radical prostatectomy (RP) 
showed statistically significant OR (Table 4). In the case of BMI, it seems 
logical that the more obese the patient is, the more difficult it will be to 
manage the pump, due to the increase of prepubic fat and a lesser visual 
range of the penis and scrotum. However, we did not find justification as 
to why prior radical prostatectomy (RP) or hypertension (HTN) can act 
as confounding factors. Moreover, since both groups were found to be 
homogeneous for the different risk factors from the beginning, it cannot 
be explained that these differences can be justified by them.

In the case of the partner satisfaction questionnaire, as shown in 
Table 5, in question number 1 over 90% considered that the sexual 
intercourse was good or very good, with no significant differences 
between the two prostheses, whereas for question number 2, 98% 
would recommend to their partners to have a PP implant again. For this 
second question significant differences were found, with an OR = 2.58 
for 700CX™ versus Titan® (P = 0.0026).

It should be mentioned that this paper has limitations in its design. 
On one hand, it is retrospective, with the usual limitations that this design 
entails especially when we want to assess satisfaction, for the passage of 
time can change or blur our patient’s point of view. Another detail to keep 
in mind is that we must consider there are two centers and the objective 
is to assess the satisfaction of both the patient and the partner after the 
first PP implant. For this reason, we made a large sample selection, and 
excluded patients who had not followed our established clinical guidelines 
or the standardized surgical protocol. Similarly, cases that began with a 
pathological or previously operated penis were deliberately excluded, 
because satisfaction could be affected by the outcome of the latter 
pathology.12 Hence, these should be considered as the best results that can 
be expected after the PP implant. Moreover, the cases were not randomized. 
This is because the penile prostheses that were available in the centers 
involved in the study were allocated by public tender or public auction. 
This meant that the prosthesis implanted had to be the one available in the 
center at that time. Although this is a clear limitation, we believe that the 
final sample is large enough and representative of the patients who received 
a penile prosthesis implant for the first time. It is important to point out 
that both groups were found to be homogeneous as regards analyzed risk 
factors and the series obtained was sufficiently wide. In a similar way, a 
strict exclusion criterion was applied when the patients did not follow the 
clinical guidelines or the standardized surgical protocol. Besides, we think 
that the fact that neither the patient, nor the surgeon can choose the device 
to implant is a clear strength of this study. Therefore, we believe that this 
work provides valid and interesting information in this field.

CONCLUSIONS
Given the data in this study, it can be said that in the best possible 
scenario for a PP implant, the overall satisfaction is very high for both 
types of prosthesis. And while both groups found the final appearance of 
the penis, when it erects and especially when it flaccids, to be satisfactory, 
both showed significant discontent with its final size. The vast majority 
of the patients could manage the prosthesis within 6 months or less, and 
the degree of satisfaction of the partners is high. However, the optimal 
management of the 700CX™ took longer than with the Titan®, and the 
dissatisfaction with the deflation was higher with the Titan®.
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