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Abstract
Our purpose was to determine if key pinch strength is predictive of patient preference for a single IPP model among three
currently available models (Coloplast™ Titan, Coloplast™ Titan Touch, and the Boston Scientific AMS 700™). We
prospectively recruited men without penile prostheses over 65 years old from our urology clinic. Demographic and medical
history were recorded. To measure key pinch strength study participants squeezed a dynamometer between their thumb and
index finger while seated with their arm resting at 90°; the strongest of three attempts was recorded. Participants were asked
to operate three inflatable penile prosthesis devices installed within identical penis models. The number of pumps required to
achieve erection with each device was recorded. Participants were asked to rate difficulty of inflation on a 1–5 scale.
Participants ranked, from best to worst, which device they preferred based on ease of inflation. A total of 100 men completed
the study. Median age and key pinch strength were 70.0 years and 19.0 pounds. Coloplast Titan was the most favored pump
based on ease of inflation (58%). The median age, median key pinch strength, and median number of pumps required for
erection were similar among men that favored Coloplast Titan as compared with AMS 700 and Coloplast Titan Touch.
Multivariate linear regression of the 1–5 rating scale revealed lower grip strength to be associated with increased difficulty of
inflation of Coloplast Titan Touch (p = 0.045). No other factors were associated with increased difficulty of inflation. Men
with below-average key pinch strength may benefit from being offered a model other than Coloplast Titan Touch. Whether
these findings translate to men who have already received implants remains to be determined. Nevertheless, evaluation of
pinch strength should be considered in men prior to implantation of IPP.

Introduction

Erectile dysfunction (ED) is a relatively common disorder,
with an estimated 20–40% of men aged 60–69 years affec-
ted, increasing to 50–100% of men over age 70 years [1].
Traditionally, oral phosphodiesterase-5 inhibitors were
considered first-line treatment, although they are not effec-
tive for all patients [2]. Second-line treatment included
intracavernosal injections, urethral suppositories, and
vacuum erection devices; however, discontinuation of these

modalities is high [2, 3]. Penile prosthesis, a surgical inter-
vention, had been reserved as a third-line treatment modality
[2]. However, in a 2018 guideline update, the American
Urological Association now endorses a shared decision-
making model for the treatment of ED, allowing penile
prosthesis to become a first-line treatment in appropriate
patients [2]. As a result, many will become candidates for
penile prosthesis, contributing to the estimated 25,000 penile
prostheses implanted annually in the United States [4, 5].

Overall satisfaction rates for inflatable penile prostheses
(IPPs) are estimated at over 80% [6, 7]. Issues that may arise
from IPPs include mechanical problems (pump failure,
reservoir, or cylinder leakage) or non-mechanical issues
(infection, erosion, and difficulty cycling pump) [7, 8].
Careful patient selection, such as exclusion of those who have
progressive neurologic diseases or patients who do not have
an able and willing partner to inflate the device for them, can
help reduce rates of dissatisfaction secondary to difficulty of
use. However, even with screening, occasionally patients are
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unable to successfully manipulate the prosthesis. If pre-
operative screening could indicate which patients are at risk
for inability to manipulate the prosthesis, these patients could
potentially be spared an expensive and invasive surgery that
does not remedy their ED.

One potentially useful pre-operative screening tool is the
evaluation of key pinch strength; the strength measured
between the first and second digits [9]. A similar concept,
hand grip strength, has been hypothesized to be a useful
assessment of pre-operative frailty in patients undergoing
IPP implantation, and has revealed that many patients
undergoing IPP are indeed frail based on this metric, which
may result in a longer post-operative recovery course and
decreased device satisfaction [10]. Key pinch strength,
however, is more precisely representative of the motion
required to operate an IPP and may be a useful pre-operative
predictor of device satisfaction. It is not currently known
whether key pinch strength over a certain threshold is nee-
ded to easily operate IPP pumps, or if specific IPP models
are easier to manipulate with decreased key pinch strength.

Methods

Following Institutional Review Board approval, men over
65 years of age were prospectively recruited from our

outpatient urology clinic. Men were approached following
their regularly scheduled clinic visit to participate in our
study. Men who had already received a penile prosthesis
were excluded, as well as men with neurological conditions
affecting their manual strength and dexterity. Demo-
graphics and selected medical history were recorded,
including age; right- versus left-hand dominance; history of
hypertension, diabetes, cerebrovascular accident, coronary
artery disease, peripheral artery disease, arthritis, carpal
tunnel, or hand surgeries. To measure their key pinch
strength, study participants were asked to squeeze a
dynamometer between their thumb and index finger while
seated with their arm resting at 90° (Fig. 1). The strongest
of three attempts was recorded. Participants were then
asked to operate three separate IPP devices (Coloplast
Titan, Coloplast Titan Touch, and AMS 700) installed
within identical rubber penis models provided by Coloplast
(Fig. 2). The number of full pumps of the device required
to achieve erection with each device was recorded. Fol-
lowing inflation of each device, participants were asked to
rate the difficulty of inflation on a scale of 1–5, 1 being not
difficult at all to 5 being very difficult. Participants were
then asked to rank, from best to worst, which device they
preferred based on ease of inflation. We did not assess
device deflation in this study. The order in which the
models were presented to participants was randomized.

Fig. 1 Dynamometer

Fig. 2 The three inflatable penile prosthesis (IPP) devices housed
within identical rubber penis models provided by Coloplast
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Normality of data was tested using the Q-Q test. Multi-
variate linear regression at the 95% confidence interval was
utilized to identify predictors of pump preference. All sta-
tistical analyses were conducted using STATA MP v15
(Stata-Corp, College Station, TX).

Results

A total of 100 men with a median age of 70.0 (range 65–87)
years met inclusion criteria and were prospectively recruited
to our study. Median key pinch strength for the population
was 19 (range 10–28) pounds. The Coloplast Titan was
most the most preferred pump by 58% of men, followed by
the AMS 700 (29%) and the Coloplast Titan Touch (13%).
The median age in years (70.0, 69.0, and 73.0) and mean
key pinch strength in pounds (19.6, 19.7, and 19.1 pounds)
were similar among men who favored the Coloplast Titan as
compared with those who AMS 700 and Coloplast Titan
Touch pump. The median number of pumps required to
achieve erection (5.0, 5.0, and 6.0) was also similar across
the Coloplast Titan, AMS 700, and Coloplast Titan Touch
models. Multivariate linear regression of the difficulty of
inflation rating scale demonstrated that the men with lower
pinch strength reported increased difficulty of inflation only
for the Coloplast Titan Touch model (p= 0.045). When the
study population was divided into age groups (65–70,
70–75, 75+), the mean reported difficulty of inflation
score increased with age for the Coloplast Titan Touch, as
well as the AMS 700. No other factors were significantly
associated with increased difficulty of inflation (Table 1,
Fig. 3).

Discussion

In this study, we performed a prospective, head-to-head
comparison of the currently available IPP models based on

pump function to determine which was most preferred. We
found the Coloplast Titan to be the overall most preferred
IPP model based on ease of inflation. We found lower grip
strength to be associated with increased reported difficulty
of inflation of the Coloplast Titan Touch model. To our
knowledge, this is the first study to perform a direct head-to-
head comparison of the pump function of currently avail-
able IPP models. Our study contributes to a growing body
of literature aimed toward identifying pre-operative clinical
factors that can predict successful outcomes following IPP
implantation.

The mean key pinch strength for our study population
was 19 (range 10–28) pounds, whereas the median age of
the population was 70.0 (range 65–87) years. This finding is
supported by a 1985 study by Mathiowetz et al., which
published normative data for several types of grip strength
for adults. The authors reported that mean key pinch
strength for this age group in the male population is 19.3
(SD 2.4) [9]. This comparison is significant, in that our
study population consists entirely of men presenting to a
urology clinic and may not accurately represent the age-
matched general population. However, this comparison
confirms that our population has a similar mean key pinch
strength to the general population.

The Coloplast Titan pump was the most preferred IPP
pump overall, being ranked as best of the three options by
more than half of men. The AMS 700 was rated as best by
roughly one-third of men while the remainder preferred the
Coloplast Titan Touch. Objective measurements of key
pinch strength and number of pumps required to achieve
device inflation did not vary significantly between men who
ranked different devices as best, suggesting that these factors
are unlikely to predict preference for any one model over the
others. However, among men with lower key grip strength,
patient-reported difficulty of inflation (rated 1–5) increased
for the Coloplast Titan Touch model. This increased diffi-
culty of inflation may at least partly explain why the Colo-
plast Titan Touch was rated as best only 13% of the time,
fewest of the three models. The additional finding that

Table 1 The mean reported difficulty of inflation score for each device
increased with age for each pump model

Age

65–70 70–75 75+ p-Value

N 47 32 21

Strength 20.36 18.66 18.86 0.17

Titan score 2.1 ± 1.2 2.1 ± 0.8 2.3 ± 1.1 0.425

Titan Touch score 2.7 ± 1.2 3.0 ± 1.2 3.4 ± 0.7 0.0323

AMS score 2.3 ± 1.2 2.6 ± 1.1 2.9 ± 1.4 0.0397

This trend was significant for the Titan Touch and AMS 700 models.
Significant values are bolded
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Fig. 3 The mean reported difficulty of inflation score for each device
increased with age for each pump model
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reported difficulty of inflation increased with participant age
for the Coloplast Titan Touch and AMS 700 models sug-
gests that older men may not be able to operate these pumps,
as well as younger recipients and require evaluation of pre-
operative key pinch strength.

There is a growing body of literature directed toward
finding predictors of patient satisfaction with IPP and
matching specific patients with the best available model for
them. Factors assessed include the intrinsic properties of
IPP models such as cylinder girth, axial rigidity, and impact
of device add-ons like rear-tip-extenders, among others
[11, 12]. Less studied is the role that key pinch strength
plays in patient satisfaction with IPP. In a 2016 pilot study,
Brennan et al. discussed the importance of assessing patient
frailty prior to IPP surgery in order to achieve better surgical
outcomes [10]. The authors advocate for the use of hand
grip strength as an especially logical assessment of patient
frailty prior to IPP given the hand strength and dexterity
required to operate an implant. They report that the majority
of their IPP patients (77%) are indeed frail using a hand grip
strength cut off of 70 pounds, and that frail patients required
additional post-operative for learning device manipulation
than their non-frail counterparts [10]. However, the authors
do not report on patient satisfaction following IPP, as it is
outside the scope of their study, which focused mainly on
hand grip strength as a measure of patient fitness for sur-
gery, not fitness for IPP.

Strengths of our study include strict inclusion criteria and
the randomized order in which study participants tested each
IPP model. There was an obvious learning curve to using the
IPP models and randomization was able to effectively con-
trol for this potential bias. Penile implant utilization is
increasing in the over 65 years old population and thus our
study captures the demographic most likely to receive an IPP
[13]. Limitations include small sample size, lack of a vali-
dated questionnaire to assess for patient satisfaction related
to ease of inflation of IPP, and inability to translate these
results to in vivo IPPs. Limitations also include our inability
to assess other means of pump inflation, such as utilizing the
thenar eminence and multiple fingers to inflate the pump,
which is more similar to hand grip strength.

Conclusions

Key pinch strength is a useful assessment in men prior to
implantation of IPP. Men with low key pinch strength may
benefit from being offered a model other than Coloplast
Titan Touch. Whether these findings translate to men who
will receive an IPP remains to be determined.
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