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Title First outcomes of the ZSI® 475 FtM, a specific prosthesis designed for phalloplasty.

ABSTRACT

Background: The zsl® (Zephyr Surgical Implants) 475FtM is a new prosthesis that has
recently been specifically designed for phalloplasty. It has several functions that have been
conceived to answer the challenges of implantation after phalloplasty: a large base for pubic

bone fixation, realistically shaped hard glans, and a pump shaped like a testicle.
Aim: To assess the safety, feasibility, and patient satisfaction of the ZSI° 475 FtM.

Methods: Surgical outcomes were analyzed after implantation of the prosthesis between
June 2016 and September 2017 (single institution, single surgeon). Patients were then asked
to answer a satisfaction questionnaire that included the IIEF-5 (International Index of Erectile
Function), EDITS (Erectile Dysfunction Inventory of Treatment Satisfaction), and SEAR (Self-

Esteem and Relationship), as well as other non-validated questions.
Outcomes: Complication rates and the scores of the different questionnaires.

Results: Twenty patients who had gender dysphoria and were operated on for a female-to-
male procedure were included. The mean age was 37.9 years. Complications included: 2
(10%) infections which were medically treated (Clavien Il), 1 (5%) infection treated by
explantation (Clavien lllb), and 2 (10%) mechanical failures (Clavien lllb) and 1 (5%)
malpositioning (Clavien lllb). The mean follow-up was 8.9 months (SD 4.0), with 50% of the

implanted patients having over 12 months of follow-up.



Fourteen patients (70%) answered the satisfaction questionnaire. Twelve patients (85.7%)
had regular penetrative sexual intercourse. The mean IIEF-5 score was 20.2/25 (SD 7.9), the
mean SEAR score was 84.5/100 (SD 9.9) and the mean EDITS score was 82/100 (SD 17.5).

Thirteen patients (92.8%) were satisfied or very satisfied with the prosthesis.

Clinical implications: This new innovative prosthesis could better answer the challenges

faced by the implantation of an erectile device by phalloplasty.

Strengths and limitations: Our study is the first to report data on this new prosthesis. The

main limitation is the small number of patients and the short follow-up.

Conclusions: Preliminary results for the ZSI° 475 FtM are encouraging. Safety seems to be
satisfactory and patient satisfaction is high. Long-term studies are needed for further

analysis.

Keywords
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Neophallus; Penile Prosthesis



INTRODUCTION

Phalloplasty is a complex surgery that has undergone several improvements in the past few
years in order to better respond to its established aims®: esthetic and complete genitals,
voiding while standing, and rigidity. Obtaining rigidity is an important goal of the neophallus
reconstruction as it allows penetrative sexual intercourse.

Implantation of an erectile prosthesis after phalloplasty faces many challenges. Due to the
absence of a corpora cavernosa aIbugineaS, there is no solid and protective anchored tissue.
The neophallus is less vascularized and less resistant. The distality of the prosthesis is not
protected by the glans in a neophallus.

The first reported prosthesis implantation after phalloplasty was in 1978 (Puckett and
Montie?) and used the three-piece Scott penile inflation device designed 6 years earlier’.
Only a few publications have since reported the outcomes of penile prosthesis
implantations™>®”’.

The three largest of the most recent retrospectives studies™®’ used up to 8 different types
of prosthesis, all conceived for a penis with corpus cavernosum. A new type of prosthesis,
the inflatable three-piece ZSI 475FtM ® (Zephyr Surgical Implants Manufacturer), has
recently been specifically designed for the neophallus. It has several functions that have
been conceived to answer the challenges of prosthesis implantation: a large implantation
base for pubic bone fixation, a realistically shaped hard glans, and a pump shaped like a
testicle (Figure 1). This prosthesis seems to have several advantages but no safety data is
currently available.

The aim of this study was to describe the feasibility, safety and patient satisfaction of the

7S1® 475FtM.



MATERIAL AND METHODS

Patients

From June 2016 to November 2017, implantation of the ZSI 475 FtM® was proposed to
patients who needed a penile prosthesis. All types of phalloplasty were included, and were
mainly performed in our institution. There were no exclusion criteria. Patients were
informed that there were no long-term outcomes for this new prosthesis. The
pharmacological and medical device department of our institution approved the use of this
new prosthesis. Patient characteristics and surgical outcomes were collected from the
patients’ hospital files. Patients were asked to answer a questionnaire at least 3 months
after the surgery.

Ethical considerations

All patients accepted that their data could be published or used for scientific purposes in
accordance with the Declaration of Helsinki on human rights and ethical standards of
research. This study obtained ethical approval from the Ethical Committee of Urology
Research (CERU) of the French Association of Urology (AFU) and is registered under CERU
number 2018/004.

Penile implant (Figure 1)

The inflatable ZSI 475 FtM® penile implant is manufactured by Zephyr Surgical Implants
(Switzlerland,EC certificate n°15749) and has been available on the European market since
March 2016. The device is made of a single inflatable cylinder with 3 layers for better
resistance, stability and filling (2 layers in silicon and one in polyester). Four lengths are

available: 120, 150, 180 and 210 millimeters.



The proximal part of the cylinder is made of stainless steel and silicone for fixation onto the
pubic bone. The main body, the central part, has a diameter of 21-22 mm, while the distal
part, the glans, has a diameter of 25mm. The implant was conceived with an optimized
erection angle. The device is sterilized with ethylene oxyde.

The manufacturer’s technical guarantee for the mean length of time before failure of this
implant is 10 years, with a mean cycle before failure of more than 3000 cycles (one cycle
corresponding to one erection).

Surgery (Figure 2)

Different types of phalloplasty were performed®, with the two principal techniques being the
forearm free flap and the suprapubic phalloplasty™®. Implantation of the erectile prosthesis
was carried out at least 6 months after the last genital surgery. If patients had undergone
urethroplasty we waited for a stable urination mode before considering implantation.

The aseptic techniques followed the recommendations of our institution: shower with an
antiseptic solution before surgery and two 5-minute washes in the operating room.

The incision was performed laterally to the neo-scrotum after insertion of a urethral
catheter, and dissection was performed to the pubic symphysis. A cautious progressive
expansion was made in the neophallus using Mayo scissors and Hegar dilatators. The shaped
glans of the ZSI® 475FtM prosthesis (figure 1) required an expansion until a dilation using
the 21Fr dilatator was reached. If a large expansion was impossible (often due to the
proximity of the neo-urethra or to the phalloplasty diameter), the glans could be carved in
order to reduce the required dilatation until dilatation with the 18Fr dilatator was reached.
The bladder was then emptied and a space created in a pre-peritoneal space using the same

incision in order to place the penile pump reservaoir.



When the removal of a prosthesis and the placement of a new one was performed at the
same time, we used abundant washing derived from the previously described®prosthesis
salvage operation™.

The prosthesis and the reservoir were implanted after 10 minutes of soaking in a rifampicin
solution. Fixation of the prosthesis was performed using 3 to 4 separated stiches of non-
resorbable wire (Mersuture™) through the large implantation base of the ZSI® 475FtM
(figure 1) onto the pubic symphysis periosteum. When necessary, a testicular prosthesis was
inserted through a separate incision.

The urethral catheter was removed the day after surgery and patients were given oral
antibiotic therapy for 5 days (amoxicillin/clavulanic acid 875mg/125mg).

Prosthesis activation took place 6 weeks after implantation.

Questionnaire.

We used different validated questionnaires to analyze the sexual outcomes and patient

satisfaction:

- The lIEF-5% (International Index of Erectile Function) for assessing erectile function of
the phalloplasty with the prosthesis. The score of this five-item index ranges from 0 to
25 for classifying erectile dysfunction: absent (25 — 21), mild (20 — 16), moderate (15 —
11), severe (10 — 5) or uninterpretable (5 - 1).

- The patient version of the EDITS questionnaire (Erectile Dysfunction Inventory of
Treatment Satisfaction) B This 11-item questionnaire focuses more on treatment
satisfaction than treatment efficacy. Scores range from 0 (extremely low treatment

satisfaction) to 100 (extremely high treatment satisfaction).



- The SEAR questionnaire (Self Esteem and Relationship), which has been validated for
evaluating erectile dysfunction and includes confidence and self-esteem evaluations. It
has 14 items, and yields five different scores (the total SEAR score, the sexual
relationship satisfaction domain score, and the confidence domain score, which includes
the self-esteem and overall relationship satisfaction subscores). The score components
are standardized in a scale from 0 to 100 with a higher score indicating a more favorable
response (O=least favorable, 100=most favorable).

We added specific non-validated questions to analyze the prosthesis (inflation facility,

deflation facility, comparison to previous prostheses), with items scored on a five-point

Likert scale. The complete questionnaire is detailed in annex 1.

RESULTS

Twenty patients had 21 ZSI® 475 FtM implantations. Patient characteristics are presented in
Table 1. All patients had gender dysphoria and were operated for a female-to-male
procedure. The mean age at surgery was 37.9 years (SD=7.6; range 26 - 50). Mean follow-up
was 8.9 months (SD=4.0).

Eleven patients had previously undergone implantation surgery and all ancient prostheses
were the AMS Ambicor . Reasons for the change were: 5 mechanical failures, 3 malpositions
and 3 infections. In 72.8% of these cases (n=8), the ZSI° 475 FtM implantation was
performed during the same operation as the removal of the previous prosthesis.

Surgical outcomes are presented in Table 2. Two patients presented a urinary tract infection
during the month following surgery. Those infections were medically treated but needed
hospitalization and broad-spectrum antibiotherapy (Clavien Il). Two mechanical failures

were encountered: one leakage and one activation defect.



We implanted different sizes of the ZSI® 475 FtM: 12cm (n=1), 15cm (n=9), 18cm (n=10) or
21 cm (n=1). For 33% of the prostheses, we had to carve the prosthesis glans for
implantation.

The overall revision rate was 23.8% (n=5), resulting from 1 infection (4.7%), 3 mechanical
failures (14.3%) and 1 malpositioning (4.7%). At the end of the follow-up, 15 patients still
had their ZSI 475FtM prosthesis.

Fourteen patients completely answered the questionnaire in full (70.0%). The outcomes of
the questionnaire are presented in Table 3. Twelve patients (85.7%) had active penetrative
sexual intercourse with their prosthesis, and 8 patients (57.1%) “regularly” or “frequently”
reached orgasm. Thirteen patients (92.8%) were either “satisfied” or “very satisfied” with
this prosthesis. Thirteen patients (92.8%) were also “satisfied” or “very satisfied” by the
inflation maneuverability of the prosthesis, and 9 patients (64.3%) were “satisfied” or “very
satisfied” by the deflation maneuverability.

Eight patients who answered the questionnaire had undergone previous implantation of the
AMS Ambicor®, with 6 (75.0%) finding the new prosthesis “better” or “a lot better”.

The reported reasons for improvement were better stability (5 patients), harder glans (6

patients), reduced inopportune deflation (6 patients). Concerning “the free text question”,

four patients spontaneously reported a gain of rigidity.

DISCUSSION

Our study is the first to report data on this new innovative prosthesis. In order to overcome
the difficulties of implantation of a penile prosthesis after phalloplasty, new techniques have
been developed. Large et al. described an anchoring technique to the pubisls. Use of a
vascular graft prosthesis housing the penile prosthesis cylinder has been described to

prevent hypermobility and erosion, but the results suggest that it could increase mechanical



failure®. The incorporated anchorage system of the ZSI® 475 FtM might be a real
improvement for device lifespan, especially in a young sexually active population. The hard
shaped glans may also be helpful for penetration, enhancing rigidity at the distal end of the
prosthesis. The shaped glans of the initial ZSI® 475FtoM prosthesis needs an expansion until
a dilation using the 21French dilatator is reached, which could be difficult in a phalloplasty.
In order to reduce the dilatation until the 18Fr dilatator, we carved the glans with the
agreement of the manufacturer. A new version of the prosthesis has been developed and

allows dilatation only up to 18Fr.

The zSI® 475 FtM might also answer aesthetic issues due to its testicle shaped pump.
Complication rates of penile prosthesis implantation are much higher in neophallus
compared to native penis. Overall, rates of infection, erosion and dysfunction in a native

phallus are less than 2%'°. The three largest retrospective studies™ %’

of penile prosthesis
implantation after phalloplasty reported homogeneous complication rates: overall revision
rates from 37.7% to 43.3%, infection rates from 8.4% to 11.9%, dysfunction rates from 12.6%
to 19.4% and mechanical failure rates from 10.5% to 15.4%. In this study, we report
complication rates for the ZSI® 475 FtM that seem to be lower than those reported in the
literature (4.7% were the result of infection, 9.5% were due to mechanical failure, and 4.7%
were the result of malpositioning). This is certainly due to the short follow-up period of our
study (8.9 months compared to 20 to 48 months in the largest studies). In the largest study
by Falcone’, the overall 5-year survival rate of the implants was 78%. The survival rate of the

ZSI® 475 FtM seems lower, even if comparison is difficult due to the small number of

patients and the short follow-up period of our study.
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Evaluating patient satisfaction after penile prosthesis implantation in a neophallus faces
some difficulties. In a literature review of penile prosthesis satisfaction in biological men,
Akakpo et al. found that 66.2% of the studies used non-validated questionnaire®’. In 43% of
the studies, the most frequent questionnaires used were the IIEF-5 questionnaire and the
EDITS questionnaire. In the largest study analyzing the outcomes of penile prosthesis
insertion’, Falcone et al. used 7 non-validated questions. We chose the most frequently used
guestionnaires (IIEF-5 and EDITS) for reproducibility and added specific questions that
allowed the mechanical function of the prosthesis to be evaluated.

In our study, the mean IIEF-5 score was high (20.2+7.9), which is close to a normal erectile
function (21-25). In a satisfaction study in 69 cis men after penile prosthesis, Vakalopoulos et
al.” found an improvement in the IIEF-5 from 8.8843.75 to 20.97+4.37. The IIEF5 score after
implantation of the ZSI® 475 FtMm may be due to the sustainable rigidity of the prosthesis. All
patients answered « not difficult » or « slightly difficult» to the fourth question of the IIEF5
(“During sexual intercourse, how difficult was it to maintain your erection to completion of
intercourse?”). This may be an indicator of the lessening of inopportune deflation, which is a
frequent problem with the two-piece AMS Ambicor®. In a study analyzing outcomes with the
AMS® Ambicor, Ko and Bennet found that spontaneous deflation was seen in approximately
25% of patients™®.

In our study we report high overall satisfaction with a mean EDITS score of 82/100 and 100%
of patients with an EDITS score > 50. In a study of 69 cis men after penile prosthesis,
Vakalopoulos18 reported that the mean EDITS score was 75.48+20.54. In a study that
analyzed treatment satisfaction in men who had undergone penile prosthesis surgery
following robot-assisted radical prostatectomy, Pillay et al.?® found that 94% of men

reported satisfaction with the treatment (EDITS score > 50). In a population of 190 cis men
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that underwent penile prosthesis implantation, Lledo-Garcia et al.?! reported satisfactory
sexual intercourse (very or moderately satisfied) for 79% of patients. Satisfaction after penile
prosthesis implantation seems significant, possibly due to the rigorous selection of patients
who undergo that surgery, and our study strengthens those results.

In this study we report a noteworthy median SEAR score (84.5/100). In a comparative study
of cis men, Cappelleri?’ found a mean SEAR score of 47.6 +21.6 in the group suffering from
erectile dysfunction (n =93) and a score of 77.5 +22.1 in the control group (n=94). Chertin et
al.” evaluated sexual function and psychosexual adjustment in adults who underwent
hypospadias repair in childhood and reported a mean SEAR score of over 80/100 for all types
of hypospadias. The high SEAR score reported in our study may reflect the good self-esteem

and optimism of patients who undergo a long surgical process.

Evaluation of satisfaction after phalloplasty often uses non-validated questionnaires due to
the special features of the reconstruction. Young et al.* analyzed sexual function and quality
of life after penile prosthesis implantation following radial forearm flap phalloplasty in 21
patients who underwent phalloplasty for penile deficiency. They found that 80.9% of
patients were sexually active and the median erectile function domain score of the IIEF was
26 out of 30. Callens et al.”> studied the sexual quality of life after total phalloplasty in 10
patients who also underwent phalloplasty for penile deficiency. They reported that 83% of
patients were sexually active, and 50% were dissatisfied with their penile appearance.
Falcone et al.” reported 88% of patients were fully satisfied with the cosmetic and functional
outcomes after total phallic reconstruction (including penile prosthesis). In a study analyzing

10
l.

the outcomes after suprapubic phalloplasty, Terrier et al.”” reported a satisfaction with

current sex life in almost 80% of the patients and a frequency of sexual activity of 85%. In
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our study, 85.7% of patients were sexually active. We report a high satisfaction rate (all
patients were satisfied with penile appearance, 92.8% were satisfied of the penile
prosthesis). All of our patients underwent phalloplasty for gender dysphoria, leading to a
satisfaction with the surgery that was generally higher than patients who had congenital or

acquired penile deficiency.

Satisfaction results might be over evaluated because 30% of patients didn’t answer the
guestionnaire. One patient had no sexual intercourse before answering the questionnaire,
and another patient was experiencing severe depression. One patient had the prosthesis
removed one month after implantation due to material infection. Two patients experienced
mechanical dysfunction (one experienced a leak) shortly after implantation. Another patient
couldn’t use the prosthesis because access to the pump was difficult. We are currently
working on pump positioning and a new technique of scrotoplasty that will facilitate the
handling of the prosthesis. Maneuverability satisfaction was very high for prosthesis inflation
(92.8%) and lower (64.3%) for prosthesis deflation.

Twenty patients were implanted, with a mean follow-up of 8.9 months. This is certainly the
weakest point of our study, but preliminary results were needed in order to assess the safety

of the implantation.

CONCLUSION
Our study is the first to report outcomes for a new type of prosthesis, the zsI1® 475 FtM,
which is specifically designed for phalloplasty. The safety and feasibility of the prosthesis

implantation seem acceptable, and patient satisfaction is high. Other studies with longer
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follow-up periods are needed, and we will pursue implantation and following-up of this new

prosthesis.
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Figure 1: The ZSI® 475 FtM




Figure 2 : Post-operative photograph




Mean age at surgery (SD) |37.9(7.6)
Phalloplasty n(%)

- forearm flap 15 (75%)
- suprapubic 4 (20%)

- pedicled inguinal flap 1 (5%)
Urethroplasty n(%) 17 (85%)
Implants per patients n(%)

- first 9 (45%)

- second 4 (20%)
->2 7 (35%)

Table 1: Patients’characteristics




Mean prosthesis size (cm) (SD) 16.7 (1.8)

Mean duration of surgery (min) (SD) 102.6 (13.2)

Average duration of hospitalization (days) (SD) 2.6 (0.5)

Complications n(%)

- medically treated infection (Clavien Il) 2 (9.5%)

- infection with explantation needed (Clavien llib) |1 (4.7%)

- mechanical failure (Clavien lllb) 2 (9.5%)

- malposition (Clavien lllb) 1(4.7%)

Table 2: Surgical results




Active sexual relation n(%)

12 (85.7%)

IIEF-5 mean(SD) 20.2 (7.9)

SEAR mean (SD) 84.5(9.9)
- sexual relationship 78.8 (21.3)
- confidence 93.3(5.5)
- self esteem 91.0 (6.5)
- overall relationship 97.5(6.2)

EDITS mean (SD) 82 (17.5)

Table 3: Questionnaire outcomes






