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ABSTRACT

Introduction. A single-armed, prospective, multicenter study evaluated the redesigned American Medical Systems
(AMS) 700 Momentary Squeeze (MS) pump inflatable penile prosthesis (IPP) with enhanced features for ease of
implantation and patient manipulation. The device incorporates design changes to all components: pump, cylinders,
rear-tip extenders, and reservoir.

Aim. To assess physician and patient satisfaction with the new AMS 700 MS pump.

Methods. Patients were selected from the existing population experiencing erectile dysfunction (ED) without
previous prosthetic implantation.

Main Outcome Measures. Survey questionnaires were used to capture physician feedback on ease of implantation
and patient education. Patient satisfaction with the device and existence of autoinflation were assayed.

Results. Sixty-nine patients were implanted at seven U.S. sites. Mean age was 60.1 = 9.6 years. History of ED was
>5 years in 34 (44.7%) patients. Main ED etiology was organic, nonspecific (32%). Eighty-four percent of the
physicians felt proximal cylinder insertion was easier because of the smaller angle of cylinder input tubing and
narrower base diameter. The new pump was felt easier to implant than the previous model by 57% of the physicians.
The patients found the manipulation of the pump simple at device activation, with 96% easily locating the inflation
bulb and 94% deflating the device with one push of the deflation button. Reviews were mixed among physicians
concerning ease of training compared with the Tactile pump. Patient training was easier in 71%, harder in 21%, and
same in 8%. Nevertheless, 67% of the patients were trained in 6 minutes or less. At 6 months, 77% of the patients
were very satisfied, 9% somewhat satisfied, and 14% dissatisfied. Autoinflation occurred in two patients (3%).
Conclusion. The new AMS 700 MS IPP seems a distinct improvement over previous devices with most physicians
feeling implantation and patient instruction were easier. The device also satisfied 86% of the users and virtually
eliminated autoinflation. Knoll LD, Henry G, Culkin D, Ohl DA, Otheguy J, Shabsigh R, Wilson SK, and Delk
J II. Physician and patient satisfaction with the new AMS 700 Momentary Squeeze inflatable penile
prosthesis. J Sex Med 2009;6:1773-1778.
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Introduction expected to reach 322 million by 2025 [1]. The
introduction of phosphodiesterase type 5 (PDES)

rectile dysfunction (ED) is a major quality-of-  inhibitors in 1998 has markedly contributed to

life disorder that affects approximately 152  increased awareness and patients requesting
million men worldwide, and this number is  therapy for ED. The introduction of these oral
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medications initially decreased the number of
patients seeking correction of their ED with
a penile prosthesis. Over the years, however,
increasing numbers of patients who are intolerant
or do not respond to PDES inhibitors exhibit
interest in seeking other treatment options.

Penile prosthesis implantation has been the
most effective treatment for ED over the past 35
years when other more conservative treatment
options have proven unsatisfactory or contraindi-
cated by comorbidities. Intracavernosal implanta-
tion of semirigid rod prostheses was introduced in
the early 1960s. Initially, the semirigid or mal-
leable prostheses were much more popular than
the three-piece implant because of ease of instal-
lation and better mechanical reliability. Since the
development of the first inflatable penile prosthe-
sis (IPP) in 1973 by Scott etal. [2], designs and
materials have greatly improved, and new surgical
techniques have made implantation easier. Over
the years, product enhancements have occurred
that resulted in better mechanical reliability,
greater patient freedom from revision surgery, and
decreased patient implant infections [3,4]. Pres-
ently, inflatable implants are done six times more
often than rod implants in the United States
because of this improved reliability and high
patient satisfaction. Present long-term revision-
free survival for the three-piece inflatable is prob-
ably the highest of any medical devices currently
implanted in humans [5].

Aims

'This publication is the written report of the study
of the new design for all the components of the
AMS 700 Momentary Squeeze (MS) inflatable
three-piece penile prosthesis. The purpose of the
study was to evaluate the new modifications to the
AMS 700 MS IPP Series pump, cylinders, reser-
voir, and rear-tip extender (RTE) design. The
design changes were meant to impact ease of use
for the patient, eliminate the annoying condition
of autoinflation, and improve ease of implantation
for the physician.

Methods

This was a single-armed, prospective, multicenter
study evaluating the redesigned AMS 700 MS IPP
with enhanced features meant to improve ease
of implantation and patient manipulation of the
device. The new device incorporates design
changes to the pump, cylinders, reservoir, and

RTEs.
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Patients were recruited from the existing popu-
lation experiencing ED at seven U.S. sites. All
seven sites received Institutional Review Board
(IRB) approval, and the study was conducted in
accordance with the ethical standards of the IRBs.
Of the 76 patients enrolled, 69 were implanted; 15
subjects were discontinued prior to the end of the
study. Reasons for discontinuation included the
subject withdrawing consent prior to the proce-
dure (6), aborting the procedure (1), explanting
the device (1), or lost to follow up (7). Following
implantation, the patients were evaluated at regu-
larly scheduled follow-up visits: activation (4-6
weeks according to surgeon preference), 3-month
and 6-month intervals from the time of implanta-
tion. All patients returned for activation and
instruction visit. Sixty-one patients returned at 3
months and 60 returned at 6 months for evaluation
of the device.

The mean age of the patients was 60.1 * 9.6
years. Patient ethnicity was 63 (82.9%) Caucasian,
12 (15.8%) African American, and 1 (1.3%) Asian.
History of ED was >5 years in 34 (45%) study
patients and over 1 year in 92% of the subjects. All
patients had either failed oral or injection therapy
and did not wish to use a penile vacuum device.
Etiology of ED was post prostatectomy in 24%
(18), diabetes in 18% (14) vascular in 15% (11),
and Peyronie’s disease in 11% (8). The remainder
(32%) was listed as organic, nonspecific, or other.
Eighteen of the patients (26%) were implanted
using the infrapubic approach, and 51 (74%)
received their implants via a penoscrotal incision.

In this study, physicians were queried for ease of
device implantation, ease of patient instruction,
and their assessment of the quality of erection.
The patients were questioned on ease of finding
and using the pump, erection quality compared
with a natural one, overall satisfaction with the
implant, and the existence of autoinflation.

Results

Physicians at Implantation
After surgically implanting the device, physicians
were asked if the device enhancements improved
ease of implantation. Cylinder insertion was rated
easy or very easy in 84% of the subjects. When
compared with inserting other cylinders, a major-
ity (65%) of the physicians felt the new cylinders
were easier to implant (Table 1).

Physician ratings of the ease of surgical implan-
tation with the new MS pump compared with
other pumps they had used in the past showed no
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Table 1 Physician ratings of AMS 700 Momentary
Squeeze inflatable penile prosthesis cylinder implantation

Overall ease of proximal insertion N =69 (%)
Very easy 39 (56.5)
Moderately easy 19 (27.5)
Neither easy nor difficult 11 (15.9)
Moderately difficult 0 (0.0)
Very difficult 0 (0.0)

Ease of proximal insertion compared with N =69 (%)

other cylinders
Much easier 1
Slightly easier 2
Same 2
Somewhat more difficult
More difficult

significant improvement. Similarly, the new reser-
voir design did not change the ease of implanting
that component.

Physician satisfaction regarding the new snap
on RTE, its stability, and overall satisfaction are
shown in Table 2.

Physicians at Activation Visit and Instruction

Sixty-six patients returned as early as 2 weeks, up
to 6 weeks for device activation and cycling by the
physician and for patient training. The physician
easily located the inflation bulb and deflation
button in all patients. Physician evaluation deemed
100% of the erections suitable for sexual inter-
course. The device was successfully deflated with a
single push of the deflation button in 62 patients
(93.9%), and after deflation, the penis appeared
flaccid in 65 patients (98.5%). The patients were

Table 2 Physician ratings of AMS 700 Momentary
Squeeze inflatable penile prosthesis rear-tip extenders
(RTEs) at surgical implantation

Satisfaction with the new snap on design N =66 (%)
Very satisfied 33 (50.0)
Moderately satisfied 11 (16.7)
Neutral 19 (28.8)
Moderately dissatisfied 1(1.5)
Very dissatisfied 2 (3.0

Satisfaction with the stability compared with the N =66 (%)

stackable AMS 700 RTE configuration
Very satisfied 34 (51.5)
Moderately satisfied 15 (22.7)
Neutral 17 (25.8)
Moderately dissatisfied 0 (0.0)
Very dissatisfied 0 (0.0)
Overall satisfaction compared with current N =66 (%)

stackable AMS 700 RTE and other stackable
RTE configurations

Much better 27 (40.9)
Somewhat better 17 (25.8)
Same 21 (31.8)
Somewhat worse 1(1.5)
Much worse 0 (0.0)
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Table 3 Physician evaluation of AMS 700 Momentary
Squeeze (MS) inflatable penile prosthesis subject training
compared with other pumps at device activation

Ease of training subjects AMS Tactile Standard AMS
with the AMS 700 MS pump 700 pump
compared with other pumps N =66 (%) N =66 (%)
Much easier 36 (54.5) 39 (59.1)
Somewhat easier 11 (16.7) 18 (27.3)
Same 5(7.6) 4 (6.1)
Somewhat harder 13 (19.7) 4 (6.1)

Much harder 1(1.5) 1(1.5)

instructed to only push the deflation button once.
The patients and/or their interested partners were
thoroughly instructed in cycling the device. Phy-
sician evaluation of the new device’s rigidity and
flaccidity at device activation was rated good to
excellent in all patients. No physicians reported
that the new cylinder design produced worse
flaccidity.

After training, the physicians evaluated the
manipulation of the device by the 66 patients.
The inflation bulb was easily located in 63 (96%).
The median time for patients to inflate the device
was 30-60 seconds. The median time that was
required by physicians or their staff to train subjects
on the use of the device was 3—4 minutes (range 30
seconds to 10 minutes.) Table 3 shows the physician
evaluation of patient training with the new MS
pump when compared with other pumps.

Physicians at 3- and 6-Month Follow-up Evaluation
Sixty-one patients returned for a 3-month evalua-
tion, and 60 presented at 6 months. Physicians
were asked to assess ease of use of the implant and
quality of the erection and flaccidity compared
with previous devices they had used. The erection
seemed adequate for intercourse in all patients,
and the physicians were able to easily locate the
device in all but one subject at 3 months and 100%
of patients at 6 months. Erection and flaccidity
were judged similar to the condition observed at
the device activation visit. Table 4 indicates physi-
cian rating overall of the AMS 700 MS IPP at 3
and 6 months. It is notable that by 6 months, 90%
of the physicians rated the new device moderately
or very satisfactory.

Patient Assessment at 3 and 6 months

The responses to inflating and deflating the device
of 61 patients at 3 months and 58 patients at 6
months were captured on a questionnaire. The
force required to inflate the device was reasonable
for 85% of patients at both time intervals. Virtu-
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Table 4 Physician rating of overall AMS 700 Momentary
Squeeze inflatable penile prosthesis function at 3 and
6 months

3 months 6 months
Overall function of device N =61 (%) N =59* (%)
Very satisfactory 40 (65.6) 37 (62.7)
Moderately satisfactory 4 (6.6) 16 (27.1)
Satisfactory 15 (24.6) 4 (6.8)
Moderately unsatisfactory 2 (3.3 2 (3.4)
Very unsatisfactory 0 (0.0) 0 (0.0)

*One physician did not complete the questionnaire.

ally all patients felt the time to inflate was reason-
able (97%), and the erection had adequate rigidity
for intercourse (92%). Approximately 90% felt the
force and time to deflate to be reasonable, but only
57% were able to deflate with one hand at the
6-month visit. Table 5 indicates overall subject sat-
isfaction with the new device.

Two patients were very dissatisfied at 3
months. One felt it was hard to hold the pump to
deflate the device, while the second felt it took
too much force to inflate the device and had dif-
ficulty holding the pump bulb. At 6 months, four
subjects had become very dissatisfied. Two felt
the pump was difficult to hold and too much
force was needed to inflate and deflate the device.
Two other patients felt the prosthesis provided
poor rigidity for intercourse.

The lock-out valve in the pump proved to vir-
tually eliminate the condition of autoinflation. At
6 months, only two patients (3%) reported the
condition.

During the study period, one device became
infected when an artificial urinary sphincter devel-
oped urethral erosion following trauma. The sub-
sequent infection required the removal of both
devices. Another device was removed after the
patient punctured the cylinders with injection
needles. Only one device required revision for
mechanical reasons. The patient reported autoin-
flation and difficulty activating inflation at 3 and 6
months.

Table 5 Overall subject satisfaction

3 months 6 months
Overall satisfaction with device N=61 (%) N =58 (%)
Very satisfied 27 (44.3) 30 (51.7)
Moderately satisfied 13 (21.3) 15 (25.9)
Somewhat satisfied 10 (16.4) 5 (8.6)
Somewhat dissatisfied 9 (14.8) 2 (3.4)
Moderately dissatisfied 0 (0.0) 2 (3.4)
Very dissatisfied 2 (3.3) 4 (6.9)
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Discussion

All of the components, pump, cylinders, RTEs,
and reservoir, had undergone enhancements.
Study design included a prospective study of
patient and physician opinions at implantation,
activation visit, and 3- and 6-month intervals.
The study tracked physician evaluation regarding
ease of implantation, quality of erection, natural-
ness of flaccidity, and ease of activating and/or
teaching the device to patients. The patients were
queried as to the quality of erection, ease of
manipulation of the device, and satisfaction with
the IPP.

Pump changes included a smaller size pump with
ridges on the inflate bulb to make identification
easier for the patient. The total MS pump size was
decreased to 26.5 mL compared with 30.2 mL for
the Tactile pump; therefore, there is minimal tissue
disruption for placement in the scrotum. Deflation
mechanism was changed from two platforms
requiring a two-finger squeeze for the entire defla-
tion to a single button whose depression for a few
seconds would deactivate the device without the
necessity to depress for the entire deflation—thus
the term “momentary squeeze.” The MS pump has
a lock-out valve to prevent autoinflation when the
patient had an increase in abdominal pressure
(Figure 1).

Cylinder changes were designed to make
implantation for the physician easier. Dilatation to
only 11 Hegar was necessary to implant the base,
whereas previous standard cylinder bases required
dilatation to 12 Hegar. The new narrower base of
the standard sized cylinder was within 1 mm of the

downsized CXR prosthesis from AMS. This nar-

Figure 1 Tactile pump (on left) and new Momentary
Squeeze pump.
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rower diameter base was accompanied by a less
acute angle of input tubing that was meant to
further facilitate easier insertion of the cylinder
base (Figure 2).

RTE changes were a complete departure from
previous designs that used 1-, 2-, or 3-cm RTEs
and necessitated stacking the extenders to achieve
longer lengths. Stacking the RTEs increased
cylinder base diameter on the previous models
of inflatables, making insertion of the cylinder
base even more problematic. The new device
features RTEs that snap on and vary in length
from 0.5 to 7.5 cm with the width identical to
the cylinder base. This new RTE design elimi-
nates two issues: stacking with the resultant
increase in cylinder base diameter and reduces
the potential for the RTE to detach from the cyl-
inder, remaining within the deep proximal
corpora in the event the cylinder need to be
extracted (Figure 2).

Reservoir changes include coating of the reser-
voir with Parylene to decrease the potential for
silicone fatigue and subsequent leakage from
crease fold failure. Placing this coating on the cyl-
inders had markedly reduced cylinder wear [6].

Historically, autoinflation has commonly
occurred in inflatable prostheses [7]. It is annoying
to the patient and physician. With capsular forma-
tion around the reservoir, the increased pressure
on the reservoir transfers fluid to the cylinders
and, without the lock-out valve, results in autoin-
flation. Patient’s complaints of autoinflation are
bothersome enough to consider revision in 8-11%
in previously published series [8,9]. Years of expe-
rience with implant patients tells us the true occur-
rence is considerably higher.

The formation of a constricted reservoir capsule
contracting around the reservoir forces fluid back
in the cylinders causing autoinflation [10]. The
patient maintaining partial inflation in his cylinders
during the first 3 months postoperatively causes
this constricted capsule. The capsule forms around
the relatively empty reservoir, and when the patient
subsequently deflates his device, the fluid returns to
the cylinders causing autoinflation. The lock-out
valve worked very well in this study with only two
patients (3.4%) reporting autoinflation upon spe-
cific questioning.

Manipulation of the pump in inflation and
deflation was addressed in this new model of the
AMS 700 MS IPP. The new MS pump requires
only pressing the button for a few seconds and the
device deflates without further manipulation. This
study shows well over 90% of the patients and
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3cm + 1cm RTE 4 cm RTE

11.12 mm to
11.98 mm

11.0 mm

Figure 2 Old cylinder base (on left) with larger diameter,
stacking rear-tip extender (RTE), and wider tubing input
angle compared with the new Momentary Squeeze cylinder
base and Snap Fit RTE.

physicians found the deflation button easy to
locate and use. The goal of a one-handed pump
still remains elusive, as only 57% of patients were
able to do this with the new MS pump at 6 months.
Reorientation of the pump functions with the
pumping bulb inferior and the deflation button
superior also added to ease of use of the new pump,
and 79% of physicians rated the MS pump easier
or the same to train their patients when compared
with the AMS Tactile pump. Perhaps to possibly
decrease the percentage of patients that are not
satisfied with the IPP, daily cycling and stretching
of the tissue may be beneficial.

The two patients reporting autoinflation bear
additional comment. The one patient requiring
revision surgery had trouble manipulating the
pump from the beginning of his postoperative
course. The pump, at times, did not lock out and,
at other times, would not inflate. During the
periods of time when inflation was not possible,
the pump had a dimple as if there was no fluid in

J Sex Med 2009;6:1773-1778
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the system. After the removal of the pump, the
investigation of the pump at the AMS factory did
not reveal any mechanical problem. The second
patient reporting autoinflation experienced a
similar situation but did not seek a revision
surgery. After conclusion of this study with the
generalized availability of the devices to all physi-
cians, a few more episodes of this pump malfunc-
tion, or “autoinflation,” occurred in patients
outside of the study. As a result of these events, we
have now learned the problem is not mechanical
failure of the pump but inadequate lubrication
of the lock-out valve. With experience, we have
learned that the problem can be corrected by
forcefully pressing the pump once and then the
deflation valve once repeatedly in a rapid fashion.
This seems to assure saline lubricates the poppet
valve that prevents autoinflation. In fact, preven-
tion of the problem is now advocated by the
company—during the preparation of the device,
this maneuver should be performed while filling
the pump with saline and before evacuating all the
air in the system. Once filling of the pump is com-
plete, syringe pressure should not be applied to
input tubing to not disrupt the valve.

Conclusion

The new AMS 700 MS IPP features changes to all
the components: pump, reservoir, cylinders, and
RTEs. The physicians found the enhancements
made the device easier to implant and somewhat
easier to teach patients than previous models of the
AMS 700 line. The patients found the new MS
pump easy to locate and manipulate. The new
device seemed to eliminate autoinflation as re-

ported with older models of the AMS 700 line IPP.

Corresponding Author: L. Dean Knoll, MD, Center
for Urological Treatment and Research—Urology, 345
23rd Avenue North, Suite 212, Nashville, TN 37203,
USA. Tel: 615-327-2055; Fax: 615-329-4005; E-mail:
dknoll23@yahoo.com

Conflict of Interest: None declared.

Statement of Authorship

Category |

(a) Conception and Design
L. Dean Knoll

(b) Acquisition of Data
L. Dean Knoll; Gerard Henry; Daniel Culkin;
Dana A. Ohl; Juan Otheguy; Ridwan Shabsigh;
Steven K. Wilson; John Delk IT

J Sex Med 2009;6:1773-1778

Knoll et al.

(c¢) Analysis and Interpretation of Data
L. Dean Knoll; Steven K. Wilson

Category 2

(a) Drafting the Article
Steven K. Wilson

(b) Revising It for Intellectual Content
L. Dean Knoll; Gerard Henry; Daniel Culkin;
Dana A. Ohl; Juan Otheguy; Ridwan Shabsigh;
Steven K. Wilson; John Delk IT

Category 3

(a) Final Approval of the Completed Article
L. Dean Knoll; Gerard Henry; Daniel Culkin; Dana
A. Ohl; Juan Otheguy; Ridwan Shabsigh; Steven K.
Wilson; John Delk II

References

1 Ayta IA, Mckinlay JB, Krane RJ. The likely world-
wide increase in erectile dysfunction between 1995
and 2025 and some possible policy consequences.
BJU Int 1999;84:50-6.

2 Scott FB, Bradley WE, Timm GW. Management of
erectile impotence. Use of implantable prosthesis.
Urology 1973;2:80-2.

3 Sadeghi-Nejad H. Penile prosthesis surgery: A
review of prosthetic devices and associated compli-
cations. J Sex Med 2007;4:296-3009.

4 Natali A, Olianas R, Fisch M. Penile implantation in
Europe: Successes and complications with 253
implants in Italy and Germany. J Sex Med 2008;
5:1503-12.

5 Wilson SK, Delk JR, Salem EA, Cleves MA. Long-
term survival of inflatable penile prostheses: Single
surgical group experience with 2,384 first-time
implants spanning two decades. ] Sex Med 2007;
4:1074-9.

6 Salem EA, Wilson SK, Delk JR, Cleves MA.
Parylene coating improves mechanical survival of
AMS 700CX penile prosthesis. ] Urol 2007;177:
311.

7 Montague D, Angermeier KW, Lakin MM. Penile
prosthesis implantation. In: Marshall F, ed. Text-
book of operative urology. Philadelphia, PA: W.B.
Saunders Co.; 1996:712-9.

8 Wilson SK, Henry GD, Delk JR, Cleves MA.
Mentor alpha 1 penile prosthesis with reservoir
lock-out valve: Effective prevention of auto-
inflation with improved capability for ectopic reser-
voir placement. J Urol 2002;168:1475-8.

9 Wilson SK, Delk JR II. Excessive periprosthetic
capsule formation of the penile prosthesis reservoir:
Incidence in various prostheses and a simple surgical
solution. J Urol 1995;153:358A.

10 Mulcahy ]J. The complex penile prosthesis. In: Hell-
strom WJG, ed. Male infertility and sexual dysfunc-
tion. New York, NY: Springer-Verlag; 1997:549-62.


mailto:dknoll23@yahoo.com

