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Abstract: Placement of an inflatable penile prosthesis (IPP) in a transgender patient’s neophallus carries
unique considerations versus cis-gender IPP placement in mitigating infection, erosion, and overall
complication rates. An example of this includes the lack of an anatomical corpus cavernosum and crura
for cylinder placement and anchoring. Multiple grafting approaches and materials have been utilized to
mitigate possible cylinder instability and improve anchoring. Here we describe our experience and surgical
technique in IPP neophallus placement utilizing a single cylinder with distal and proximal cylinder human
cadaver pericardium (Tutoplast®, TOP Ophthalmics, Costa Mesa, CA, USA) grafts. Our goals were to
determine postoperative satisfaction and device functionality in patients undergoing transgender neophallus
IPP placement using our technique. Both patients report satisfaction and no complications at last follow-
up (currently up to 14 and 23 months post-operatively, respectively) with satisfactory erectile function
and ability to perform penetrative intercourse. In neophallus IPP placement, the anatomical differences
compared to cis-gender IPP operations require unique considerations such as cylinder grafting material
selection for proximal cylinder fixation and mitigation of device erosion rates. Optimization of grafting
material in neophallus IPP placement in an effort to reduce erosion rates has become increasingly important
as frequency of this operation increases. Utilizing human cadaver pericardium graft in distal and proximal

cylinder coverage shows beneficial preliminary outcomes in our patients.

Keywords: Inflatable penile prosthesis (IPP); transgender neophallus; gender affirming surgery; phalloplasty;

Tutoplast® pericardium graft

Submitted Dec 17, 2022. Accepted for publication Jun 13, 2023. Published online Aug 10, 2023.
doi: 10.21037/tau-22-837
View this article at: https://dx.doi.org/10.21037/tau-22-837

Introduction including the construction of a phallus (neophallus) and

scrotum, often the definitive step for individuals assigned
Gender-affirming surgery enables transgender individuals male at birth (1). Following bottom surgery with neophallus
to align their physical appearance with their gender identity. creation in female-to-male gender reassignment, patients

There are several components to gender-affirming surgery often desire placement of an inflatable penile prosthesis
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(IPP) for neophallus erectile function.

Traditionally, the IPP implants used in cis-males are also
employed in genital gender affirming surgery (2). However,
there are unique challenges in the transgender population,
with one of the most significant being the lack of anatomical
corpus cavernosum and crura for cylinder placement and
anchoring. To account for this, multiple grafting approaches
and materials have been utilized in IPP neophallus
placement with the goal of facilitating cylinder anchoring
and stability (1). Cylinder coverage with graft material
has been shown to help reduce rates of percutaneous
cylinder erosion in a neophallus and research is ongoing
in this regard (3). Previous literature on neophallus IPP
implantation and rates of complications highlight a need
for continued research regarding mitigating infection and
erosion in this cohort (2). Here we detail our experiences
using a grafting approach with human cadaver pericardium
graft in a “sock” and “cap” technique in IPP placement
in a transgender neophallus. We present this article in
accordance with the SUPER reporting checklist (available
at https://tau.amegroups.com/article/view/10.21037/tau-
22-837/rc).

Highlight box

Surgical Highlights

*  We detail our experience utilizing a human cadaveric pericardium
graft in a proximal “sock” and distal “cap” technique in IPP
placement in a transgender neophallus. Both patients report
continued satisfaction with the prosthesis and ability to perform
penetrative intercourse with the device activated at time of last
follow-up and/or communication with patients, which is currently
14 months and 23 months, respectively.

What is conventional and what is novel/modified?

e While the utilization of a graft is quite common in transgender
neophallus IPP placement to account for the anatomical differences
versus those of cis-gender patients, there is no clear consensus on
grafting technique.

* In this study we detail our experiences using a grafting approach
with human cadaver pericardium graft (Tutoplast) in a proximal
“sock” and distal “cap” technique in IPP placement in a
transgender neophallus.

What is the implication, and what should change now?

® The lack of published literature on grafting techniques indicates
a need for continued research in optimizing graft selection,
placement, and overall IPP outcomes.
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Pre-operative preparations and requirements

The pre-operative preparation for IPP placement in a
neophallus generally aligns with that of our cis-gender
IPP placements, but with unique considerations. At
our institution, patients must be at least one-year post-
phalloplasty prior to IPP placement. One of our patients
had phalloplasty done via a radial forearm flap. The other
originally underwent phalloplasty via a left radial forearm
flap at an outside institution that failed with subsequent
successful revision done via a right musculocutaneous
latissimus dorsi flap, also at the outside institution. The
patient’s original operative report for their phalloplasty is
then subsequently reviewed by our team in order to confirm
side of vascular pedicles and anastomosis, which will guide
our approach to the opposite side for initial incision. We
prefer utilizing the Titan Genesis pump (Coloplast Corp.,
Minneapolis, MN, USA) for placement in the neoscrotum
and a single Coloplast Titan® cylinder for placement in the
neophallus. We also ensure that a 6x6 cm human cadaver
pericardium graft (Tutoplast®) is available. Pre-operative
measurement of the neophallus from inferior pubic bone
to glans is also conducted to estimate the required cylinder
length (Figure I). The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013).
The study was approved by the institutional review board
of UTHealth - Houston (IRB # HSC-MS-19-0320).
Written informed consent was obtained from the patients
for publication of this surgical techniques report and all
accompanying operative images. A copy of the written
consent is available for review by the editorial office of this
journal.

Step-by-step description

The procedure begins with our usual sterile preparation
and set-up, which follows similarly to that of previously
published surgical techniques in transgender IPP
placements (4). This includes preoperative intravenous
antibiotics, shaving of patient hair with clippers, placement
of a 14 French foley catheter, and surgical site preparation
with chlorhexidine gluconate (CHG) 2% and isopropyl
alcohol 70% (ChloraPrep; Becton, Dickinson and
Company; Franklin Lakes, NJ, USA). The device is soaked
before implantation in a sterile solution containing a
mixture of antibiotics including trimethoprim (Bactrim),
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Figure 1 Pre-operative images. (A) Ventral side of penis prior to IPP implantation status-post phalloplasty. (B) Dorsal side of penis. (C) Pre-

operative measure from pubic bone to glans tip. IPP, inflatable penile prosthesis.

Figure 2 Initial incision approach: initial incision should be made
vertically on side opposite of that used for vascular anastomosis and
pedicles. Shown is initial marking site for 3 cm vertical incision to

right of neophallus for patient.

gentamicin, and polymixin B (5). We maintain a “no-
touch” technique during insertion of the device as well
as limiting the time the device is exposed to air (6). IPP

placement begins with a 3-4 c¢m vertical incision to the
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opposite side of the neophallus that has been previously
used for vascular pedicles and anastomosis (Figure 2). This
is more commonly known as a groin crease incision, made
between the lateral edge of the scrotum and medial border
of the thigh allowing for optimal access to anterior face
of pubis (7). Of note, there have been various approaches
reported in transgender IPP placement, with the infrapubic
approach more commonly utilized in present-day then the
parascrotal approach described here, which is not a novel
approach and has been previously described as well (1,8-10).
The decision regarding approach can vary due to several
factors including patient surgical history, type of device, and
surgeon preference (11). This incision is then carried down
to the pubic bone, and once identified, three 0-Fibrewire
stay-sutures are placed (Figure 3). Two stay-sutures are
placed at the superior pubic symphysis on both sides, and
a third one in the inferior portion of the pubic bone on the
same side of the incision. Next, Brooks dilators (Coloplast
Corp., Minneapolis, MN, USA) are used starting with a
9 mm dilator and progressed up to a 14 mm to dilate a tract
up the dorsal penis. Care is taken to avoid the neourethra
and to remain 1 cm proximal to the head of the penis.
Particular care is also taken to ensure dilation is carried
midline. Irrigation is then performed to ensure no injury to
the neourethra.

Following dilation, reservoir placement can be done
either prior to or following cylinder placement. We utilized
a commonly used submuscular placement of a 75 cc
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Figure 3 Bone-anchoring with stay sutures and dilation for cylinder space. (A) 0-Fibrewire stay sutures placed following incision down to

pubic bone. Stay sutures placed at pubic symphysis, inferior pubic bone, and superior pubic bone on side of incision. (B) Dilation of cylinder

space using Brooks dilator.

reservoir filled with 50 cc sterile of saline since we only used
one cylinder.

Next, prior to placing the penile implant cylinder,
Tutoplast® pericardium grafts were placed at both the
proximal and distal ends of the cylinder forming a
proximal “sock” and distal “cap” around the implant
(Figure 4). The distal cap is used to minimize risk of distal
cylinder erosion. We used a 6x6 cm graft for the “cap”
and a similarly sized graft for the “sock”, which will then
leave the body of the cylinder exposed. The implant is
placed into the previously dilated track using a Furlow
introducer (Figure 5). Additionally, with the differences in
anatomy in a transgender neophallus versus a cis-gender
IPP placement, we purposefully leave about 1 cm of neo-
glans to prevent penile prosthesis protrusion which is a
common complication in this cohort of patients (1,10,12).
Using the three stay-sutures previously placed at the pubic
bone, the proximal cylinder is anchored to the bone with
sutures passing through it and the proximal Tutoplast® graft
“cap” as well. The lower lateral suture provides stability
and correct angle of the phallus when erect and the upper
lateral and medial sutures are vital in maintaining length of
the cylinder within the phallus (7). Care should be taken to
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avoid anchoring the cylinder to the adductor tendon.

A dartos pocket is made in the neoscrotum and the
pump is then placed (Figure 5). The tubing to the reservoir
is then connected using the provided connector tools.
Following this, the implant is cycled to check the function
and position. The tissue overlying the incision is then
closed in standard fashion with 3-0 Vicryl for dartos and
4-0 Monocryl for skin.

Postoperative considerations and tasks

Post-operatively, patients are managed per our standard
IPP protocol. The implant is left 70-80% inflated until the
6-8 weeks post operative appointment. The patients are
instructed not to engage in sexual intercourse or manipulate
the pump during this time. Initial follow-up is scheduled
at 6-8 weeks post operatively for device activation and
teaching and then subsequent follow-up is at 6 months and
then as needed (Figures 6,7). However, given that these
patients were both geographically located outside of the
general area of our institution, in-person follow-up times
varied from our usual IPP protocol in conjunction with
patient availability to travel to our institution.
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Cardinal Health

Figure 4 Tutoplast® Graft “Sock” and “Cap” Placement. (A) A 5-cm distal Tutoplast® pericardium graft. (B) Proximal Tutoplast® “sock”.

(C) Tutoplast® grafts on proximal and distal ends of cylinder comprising “sock” and “cap” technique. (D) Distal and proximal placement of

Tutoplast graft with full device and pump pictured.

Patients had no complaints post-operatively, with
cylinder and pump found to be in good position and
functioning well at first post-operative visit 6—-8 weeks
following surgery. There was no difficulty with urinating
through the neophallus. Both patients report continued
satisfaction with the prosthesis as well as ability to perform
penetrative intercourse with the device activated at time of
last follow-up and/or communication with patients, which is
currently 14 and 23 months, respectively. One patient noted
occasional mild pain in neophallus that self-resolves and
does not cause any concern and has been very pleased with
the device and ease of use.

© Translational Andrology and Urology. All rights reserved.

Discussion

Consensus on the most appropriate surgical technique for
neophallus IPP placement is lacking. This includes types of
grafting material used as well as extent of cylinder coverage
with graft. Much of the research regarding IPP placement in
transgender neophalluses are single-center series describing
surgical techniques versus comparison of methods and
outcomes (1). Our goal in this pilot study is not to compare
our experience here to other transgender IPP placements,
but more so to publish what is to our understanding the
first such description of Tutoplast® graft being used in this
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Figure 5 Cylinder and pump placement. (A) Midline placement of distal cylinder using Furlow introducer and Keith needle. (B) Anchoring

of previously placed stay sutures through proximal “sock” graft. (C) View of proximal cylinder seated in place. (D) Placement of pump in

pouch created in neoscrotum. (E) Implant pump placement in neoscrotum with tubing now connected to reservoir.

operation. Our approach is similar to others previously
published utilizing the proximal and distal graft caps. Given
the unique considerations required in transgender IPP
placement versus cis-gender placement, research regarding
various surgical approaches and techniques are vital. Trans-
specific anatomical variations can lead to a high rate of
post-implant complications, especially when compared
to that of cis-gender IPP placement. An example of such
anatomical variations includes the lack of anatomical
corpus cavernosum and crura for cylinder placement and
anchoring. This can create complications when proximal
fixation is done via simple placement of the cylinder against
the pubic bone and allowing a natural capsule to form,
leading to instability during sexual intercourse. A recent
systematic review of IPP complications in transgender

© Translational Andrology and Urology. All rights reserved.

surgery found overall complication rates of 36.2%, with
inflatable device complications rates reaching 45.2%,
respectively (8). Specific complications including cylinder
malposition or migration, infection, or erosion also exist at
high rates in this group (8).

We utilized Tutoplast®, a cadaveric pericardium allograft
tissue, versus Dacron or another surgical mesh for this
operation. Tutoplast® has a wide variety of documented
clinical applications including extensive use in surgical
correction of Peyronie’s Disease penile curvature with
generally satisfactory results (13). Given the high rate of
complications in transgender IPP placement, there is an
increased risk of requiring device revision, with reports
varying from 14% up to 80%, although a recent meta-
analysis finds that number likely being closer to the lower-
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“C

Figure 6 Immediate, 1- and 7-week postoperative results. (A,B) Immediate postoperative results following IPP placement. (C,D) Penis at

1-week follow-up visit. (E,F) Penis at 7-week follow-up visit. IPP, inflatable penile prosthesis.

end of that range (8,10,14-16). The drawbacks of a grafting
material such as Dacron or PTFE, albeit in Peyronie’s
Disease research, include possible increased risk of fibrosis
(17-19). In our experience, we have found that the level
of fibrosis with Dacron makes IPP revision surgery more
difficult, although it is important to note this is anecdotal.
Tutoplast®, a processed human pericardium graft, is
easily accessible to us at our institution and we have been
satisfied with our results when utilizing it in cis-gender
IPP placements. Thus, we sought to pilot utilizing this
graft in our transgender IPP placements. While published
research does show satisfactory results in utilization of other
graft materials, the relative paucity of literature on this
technique invites further study with other possible grafting
approaches, which we sought to do here.

In selecting extent of cylinder coverage with grafting

© Translational Andrology and Urology. All rights reserved.

materials, we used a previously described distal and
proximal “cap” and “sock” graft approach (12). In general,
utilizing grafts at the base and tip of the cylinders as a
means for preventing erosion is still in need of long-
term follow-up and study. Solely proximal graft coverage
with securement of the graft and cylinder to the pubis has
been one reported approach, including with polyethelene
terephthalate (Dacron) vascular graft and Hemashield Gold
(Maquet, Rastatt, Germany), a similar polyester grafting
material (1). A recent study utilizing allograft material at the
distal end of the cylinder in neophallus placement appears
to reduce erosion and infection rates with promising initial
findings (20). Other approaches describe covering the entire
cylinder to create a neotunica using polytetrafluoroethylene
(GORE-TEX®, Gore Medical, Flagstaff, AZ, USA) (1). The
latter approach has been described as providing neophallus
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Figure 7 Extended follow-up results. (A,B) Post-operative results with device activated at 20-month follow-up visit from date of IPP

placement. IPP, inflatable penile prosthesis.

alignment and proximal cylinder securement, but follow-
up studies report possible constraint on the cylinder during
inflation, leading to cylinder aneurysm and increased failure
rates (12,21). However, in a retrospective analysis of IPP
placements in a dedicated transgender surgery unit utilizing
a similar approach of covering the entire cylinder with
vascular graft, complication rates appear to be below that
of a meta-analysis of aggregate complication rates in IPP
placements in phalloplasty patients (4).

Increased risks of infection, inflammation and fibrosis
with synthetic grafts are always concerning in prosthetic
surgeries. This is particularly notable as a needed future
avenue of study on this topic. It is important to understand
ease of explantation with various grafting materials should
need arise for removal and revision of device, which is
unfortunately not an uncommon occurrence in transgender
neophallus IPP placements (2). Traumatic removal of a
device may induce damage to the patient’s flap, and possibly
perfusion disorders in the flap.

In future studies a detailed look at various graft costs
and comparison of cost passed on to patients is worthy of
investigation as well as this is an essential aspect of patient
access to such operations.

One limitation in this surgical technique paper presented
here is that our follow-up was limited by the recency
of these operations as well as limited sample size. The

© Translational Andrology and Urology. All rights reserved.

first patient underwent the procedure in mid-2021 and
the second in early 2022. However, with follow-up now
extending to almost two years post-IPP placement in our
initial patient, the preliminary findings do appear promising.
In the future we hope to have an increased sample size of
patients that undergo placement via this technique and
gathering longer-term data. Coupled with longer follow-
up time periods, this will help elucidate whether this
grafting technique be one that is safe, effective, and possibly
more frequently adopted in transgender neophallus IPP
placement.

An additional limitation includes objective assessment of
satisfaction and outcomes in these patients. While validated
surveys exists for assessment of sexual satisfaction following
IPP placement, there does not appear to be any transgender
specific questionnaires at this time (22). Both patients
expressed satisfaction at follow-up visits with ability to perform
penetrative intercourse and activate/deactivate device with no
issues. Assessment of other metrics such as ability to urinate
were also subjectively assessed, of which neither patient
reported any concern. Future studies with an increased patient
sample size will be useful in not only assessing outcomes and
satisfaction more objectively but to also compare to these
respective rates in cis-gender IPP patients.

Additionally, in comparison to cis-gender IPP results, the
post-operative image in Figure 7 may appear to show results
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similar to that of a supersonic transporter deformity (SST),
however, we purposefully left 1 cm of neo-glans distally to
prevent device protrusion and the patient was extremely
satisfied. As mentioned above, the patient was also able to
perform penetrative intercourse without issue.

Conclusions

A penile prosthesis device constructed specifically for
transgender patients currently does not exist in the
United States although developments and trials with trans
phalloplasty prosthetics are ongoing (23). Therefore,
grafting techniques, such as the one described here,
which account for the unique anatomic differences in
the transgender population continue remain a vital part
of optimizing neophallus IPP outcomes and satisfaction
among currently available options (24,25).
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