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Qui Suis-je ? 



INTRODUCTION

´ LA TRANSIDENTITÉ ? 

´ « Phénomène troublant de cause inconnue »

´ Souffrance intense sans critère formel de diagnostic positif :
´ Aucun test

´ Aucune prise de sang

´ Aucune imagerie

´ Aspect politique, sociétal qui n’a pas sa place dans la discussion médicale
´ Décision récente du conseil d’état (utilisation du prénom)

´ «Je respecterai toutes les personnes, leur autonomie et leur volonté, sans aucune discrimination 
selon leur état ou leurs convictions»

´ Traitements lourds de choix :

´Exigent un diagnostic différentiel solidement établi par les 
psychiatres et les endocrinologues.



En 2022 cela concerne qui ? 

´ Epidémiologie actuelle



0,6% de la population générale 
(2019)

Introduction : Prévalence

T ransgender individuals have a gender identity that differs
from their sex at the time of birth.1,2 To address this
incongruence, many transgender patients may seek

gender-affirming interventions to achieve concordance between
self-identified gender, physical appearance, and function.
Gender-affirming interventions may include hormone therapy
andgender-affirmingsurgicalproceduressuchasgenitalorbreast
surgery and facial contouring.3,4 These interventions have been
gaining attention from third-party payers in the past few years
because health insurance coverage for transgender individuals
has been shown to be both affordable and cost-effective.5 State
and federal regulations have shifted toward ensuring coverage
of gender-affirming care, with Section 1557 of the Affordable Care
Act most recently banning discrimination on the basis of gender
identity, while private insurers are also expanding coverage to
include gender-affirming care.6

Plastic surgeons have found that even minor surgical al-
terations in transgender patients can have a profound im-
provement on patients’ self-esteem and functioning.7 These
surgical procedures range from penile,8,9 to neovaginal
reconstruction10 and chest wall contouring.11 However, sur-
gical outcomes resulting from these procedures remain un-
derstudied. In addition, although some studies12,13 have esti-
mated that only 20% to 40% of transgender individuals seek
gender-affirming surgery, these estimates are only based on
surveys of convenience samples of transgender individuals,
which limits their generalizability.

The objective of the present study was to investigate the in-
cidence of and temporal trends in gender-affirming surgery
using a nationally representative data set. We also review trends
in payer status of patients who seek these procedures. As trans-
gender individuals have become more visible in mainstream so-
ciety, we hypothesize that an increasing number of gender-
affirming surgical procedures have occurred over time.

Methods
Study Participants and Sampling
Using the National Inpatient Sample (NIS), we identified pa-
tients who had an International Classification of Diseases, Ninth

Revision (ICD-9) diagnosis code of transsexualism (TS) (code
302.5) or gender identity disorder (GID) (codes 302.6 and
302.85). The study period was from 2000 to 2014, and there
were no age-related restrictions for collecting information
about the overall patient population with diagnosis codes for
TS or GID. The initial analyses were done from June to August
2015. This project was deemed exempt from review by the
Johns Hopkins Medical Institutions Institutional Review Board.

The NIS collects inpatient health record information from
approximately 1000 hospitals per year across a varied num-
ber of states, with 46 states represented in 2011. The total pool
of hospitals is considered representative of 95% of the US popu-
lation. A stratified sampling method is then used to choose 20%
of nonrehabilitation hospitals. The NIS analysts then apply
sampling weights that are based on each hospital’s dis-
charges as recorded by the American Hospital Association. This
sampling method changed in 2012 from sampling 20% of
hospitals to sampling 20% of total discharges from the pool
of hospitals that are part of the NIS annually. The specific sam-
pling strategy used by the NIS is described elsewhere.14,15

Data Collection and Analysis
All data regarding demographics, payment, and procedures
were extracted from the NIS. Gender-affirming surgery was
defined using ICD-9 procedure codes. The following proce-
dures were considered to be gender affirming among trans-
gender patients who were transitioning from male to female

Figure. Temporal Trends in Reporting TS or GID Diagnosis Codes in the National Inpatient Sample Data Set

2011 2012 20132010200920082007200620052004200320022001
0

2000 2014

No
. o

f P
at

ie
nt

s W
ith

 T
S 

or
 G

ID
 C

od
es

5500 16

5000

4500

4000

500

4

2

6

1000

8

1500

10

2000

12

2500

14

3000

3500

0

Proportion of Patients
W

ith TS or GID Codes per 100 000

Year

Absolute number of patients
with TS or GID codes

Proportion of patients
with TS or GID codes per 100 000

TS indicates transsexualism;
GID, gender identity disorder.

Key Points
Question What are the incidence of and trends in
gender-affirming surgery over time in the United States?

Findings In this population-based study of 37 827
gender-affirming surgical encounters, genital surgery increased
over time and most patients undergoing these procedures were
self-payers. The number of patients seeking these procedures who
were covered by Medicare or Medicaid increased from 2012 to
2014 by 3-fold.

Meaning As coverage for these procedures increases, likely so will
demand for qualified surgeons to perform them.

Research Original Investigation Trends in Gender-Affirming Surgery Among Transgender Patients in the United States
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A healthy 19-year-old college student presents with the statement that he is trans-
gender and wants to start hormone therapy. The sex recorded at birth was female, 
but he notes having identified as a boy for as long as he can remember. More re-
cently, his treatment goals have become clearer, including a wish to begin medical 
treatment and to begin presenting as male. He has no medical or behavioral health 
concerns and takes no medications. How would you advise this patient?

The Clinic a l Problem

“Gender identity” is the term used to describe a person’s 
sense of being male, female, neither, or some combination of both 
(Table 1). The terms “transgender,” “transsexual,” “trans,” “gender 

nonbinary,” “gender incongruent,” and “genderqueer” are adjectives for persons 
with gender identities that are not aligned with the sex recorded at birth. “Cisgen-
der” is the term for persons who are not transgender — that is, persons whose 
sex recorded at birth aligns with their gender identity.

Transgender men have male gender identity and were recorded as female at 
birth. Transgender women have female gender identity and were recorded as male 
at birth. Gender nonbinary persons may identify as neither male nor female or as 
having features of both sexes. Gender expression relates to how a person commu-
nicates gender identity. Efforts to align physical characteristics with gender iden-
tity may be referred to as transition, gender affirmation, or gender confirmation.

Gender dysphoria is a mental health diagnosis that describes the discomfort 
felt by some persons when gender identity and sex recorded at birth do not align. 
Not all transgender persons have dysphoria. However, many U.S. insurance com-
panies require a diagnosis of gender dysphoria for reimbursement of transgender 
medical and surgical interventions.1 Despite the fact that being transgender is not 
a behavioral health condition, the codes for a transgender diagnosis are in the 
mental health section in the International Classification of Diseases, 9th Revision (ICD-9), 
and in the 10th Revision (ICD-10). The plan for ICD-11 is to add the term “gender 
incongruence” to a new sexual health section and to remove the term “gender 
dysphoria” from the document.2

Although the mechanisms that inform gender identity are unknown, current 
data suggest a biologic underpinning programmed from birth.3-9 For example, 
there are reports of XY chromosome intersex persons raised as female who report 
male gender identity,4,5 and identical twin siblings of transgender persons are more 
likely than fraternal twin siblings of transgender persons to be transgender.6 Asso-
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Prévalence

´ 355 pour 100 000 personnes (521 MtF et 256 FtM) (250 000 pax en F ?)

´ Selon la CNAM : 

‒ Au total, 8 952 personnes sont titulaires d’une ALD pour « transidentité́ » en 2020 (dont 294 

âgées de 17 ans et moins). Les mineurs représentent 3,3 % des titulaires d’une ALD et près 
de 70 % des bénéficiaires ont entre 18 et 35 ans. 

‒ Le nombre de demandes (accord et refus) de prise en charge de chirurgie mammaire et pel-
vienne de réassignation ont été́ multipliées par quatre entre 2012 (n = 113) et 2020 (n = 462). 
Ces demandes ont reçu un accord dans une proportion de 62 % à 74 % selon l’année

•Le nombre de séjours en établissements MCO pour lesquels le code diagnostique est F64 
(trans- sexualisme) a été́ multiplié par trois entre 2011 et 2020 (536 versus 1 615) 
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Introduction : 
Pourquoi une prise en charge médicale 

hormono-chirurgicale ?

ØEfficacité prouvée de ce traitement : (Dy 2019)

Taux élevés de satisfaction 
90 % pour les patients 

Atténue la dysphorie de genre (aide les patients a ̀ se sentir plus a ̀ l’aise avec leur corps)
üAmélioration de la qualité de vie dans l’ensemble des domaines 

Amélioration du pronostique vital
Diminution du taux de suicide tentative de suicide [41 % Vs 15% Vs 1,6 % population générale],

Regrets extrêmement rares 



QUEL PARCOURS ?



FAIRE UNE TRANSITION ? 
´ Qu’est-ce qu’une transition :

´ Ensemble de démarches pour modifier : 
´ Soit son genre social, 

´ soit son apparence physique, 

´ soit son état civil, 

´ou bien une combinaison de ces éléments, voire tous ces éléments.

´Aucune de ces démarches n'est obligatoire.

´ Quelles étapes ? 
´ Les psychologues, psychiatres

´ Le changement d'état civil

´ L'hormonothérapie

´ Les chirurgies

Chronologie ?



´ France : pays précurseur. 2010 (loi Bachelot) retire 
« transsexualisme » et « troubles précoces identités de 
genre » de la liste des affections mentales

´ Loi de modernisation de la justice du XXIè siècle du 18 
novembre 2016 (article 56.II, Code civil les articles 61-5 à 61-8):
´ Modification état civil (prénom) au TGI sans devoir apporter de 

preuve de traitements médicaux
´ « Le ou la requérante doit prouver qu’il ou elle est connu(e) et qu’elle (il) se 

présente dans le sexe revendiqué »

´ la transi)on sociale, c’est-à-dire la reconnaissance du prénom d’usage et de 
ses pronoms : depuis septembre 2021 en France, la circulaire Blanquer

´ Mai 2019 : OMS_ONU :
´ Adoption d’une nouvelle classification des 

maladies (CIM 11)
´ La transidentité n’est plus une maladie mentale
´ Transidentité = « incongruence de genre » dans le 

chapitre « santé sexuelle »

https://www.education.gouv.fr/bo/21/Hebdo36/MENE2128373C.htm


Soins pris en charge à 100 % : ALD 31 

L’ALD couvre la totalité des frais de soins 
médicaux liés à la transition :
• Le traitement hormonal
• Rendez-vous médicaux et paramédicaux (hors dépassement 

d’honoraires)
• Psychiatrie
• Endocrinologie (rcp)
• Une partie des frais de laser (dermatologie)
• La rééducation de la voix (ortophonie)
• Les bilans sanguins
• Opérations (Rcp)
• Kinésithérapie
• Soins infirmiers (injections, post-opératoire…)

mais il est nécessaire de remplir les 
critères (actes couteux) pour le certificat 

tri-partie (chir,psy et endoc)
Plus besoin accord CNAM



Vocabulaire 
Personne trans : personne qui vit ou qui souhaite vivre dans un genre 

différent de celui qui lui a été attribué à la naissance. 

Et cela, que la personne prenne des traitements ou non ou soit ou non opéré.

FtM/Ft/Homme trans/garçon trans/transmasculine

MtF/Mt/Femme trans/fille trans/transféminine

Cisgenre/personne cis

Autodétermination : principe selon lequel chacun.e a la possibilité de choisir son 
parcours, ses médecins, les traitements, opérations, actions qu’il(elle)s veut ou 
non. Parcours libre. 

Ne pas employer transexuel/transexualisme

La question des pronoms 

D’Après le lexique de OUTrans

https://outrans.org/ressources/lexique-outransien/



Aparté sur l’accueil 
Facteurs de confusion 

La carte vitale : 1 versus 2 

Essayer de ne pas s’arrêter la 

Les pronoms …
Essayer d’utiliser le pronom du genre souhaité
Et si je fais une erreur ? 

S’excuser simplement 

Anticiper les futures : 
En expliquant simplement aux patients la situation 

Et créant éventuellement une annotation sur les dossiers 

Simplement demander aux patients comment ils souhaitent être appeler 

Et si situation ambiguë envisagée, n’utiliser que le nom de famille par exemple



D’un parcours linéaire…

Vers un parcours 
centré sur les 
patients





1. dysphorie de genre persistante et bien documentée

2. capacité de donner un consentement éclairé 
(information nécessaire à la prise de décision et consentement au traitement)

3. âge de la majorité requise dans le pays 
(si plus jeune, suivre les SDS pour les enfants et adolescents)

4. une période de 12 mois continus sous hormonothérapie appropriée aux 
objectifs de genre du patient (à moins que le patient ne présente une contre-indication pour la 
prise d’hormones)/sauf chirurgie mammaire.

5. 12 mois continus de vie dans le rôle de genre congruent avec l’identité 
de genre (expérience de vie réelle).
Cette expe ́rience offre au patient l’opportunite ́ d’expe ́rimenter et d’ajuster socialement le ro ̂le de genre de ́sire ́, 

avant de subir une chirurgie irre ́versible. La période de 12 mois permet un éventail d’expériences et d’évènements de vie qui 
peuvent avoir lieu au cours d’une année (par exemple, évènements familiaux, vacances, travail saisonnier ou expériences scolaires). 
Pendant cette période les patients devraient vivre et se présenter de manière régulière, tous les jours et dans tous les contextes, dans le 
rôle de genre désiré. Cela inclut de s’affirmer, faire son coming-out, auprès des partenaires, familles, amis et membres de la 
communauté (école, travail, autre contexte). 

6. Si des problèmes de santé mentale ou médicale sont présents, ils doivent 
être raisonnablement contrôlés

Recommandation 
pour la chirurgie 



Le choix des traitements, des interventions est centré sur les besoins et les 
demandes du patient. 

RCP pour confirmer le projet : 
• Suivi de 2 ans
• Attestation écrite cosignée en RCP par
psychiatrie — endocrinologue — chirurgien suivant le patient

partagent de la responsabilité ́ des professionnels de sante ́, car cette 
décision implique des changements corporels irréversibles 

Recommandation : Validation en RCP

Plan personnalisé de 
soin



Préservation de la fertilité



Quid chez l’adolescent ? 
´ 2022 : Avis du CNOM :

´ “Dès lors que des actes de chirurgie esthé3que peuvent être pra3qués sur des 
mineurs, une torsoplas,e effectuée dans le cadre d’une transi,on de genre pourrait 
être considérée comme un acte de chirurgie réparatrice ou reconstructrice […] et 
être pra,quée sur un mineur après informa3on et consentement de ce dernier et des 
3tulaires de l’autorité parentale.”

´ Selon l’ar*cle 16-3 du code civil : « Il ne peut être porté a;einte à l’intégrité du 
corps humain qu’en cas de nécessité médicale pour la personne ou à *tre 
excep*onnel dans l’intérêt thérapeu*que d’autrui.

´ Les commentaires de l’ar*cle 41 du code de déontologie médicale rappellent que 
l’interven*on chirurgicale sur une personne reconnue comme transsexuelle, après 
observa*on pluridisciplinaire prolongée dans le temps, est parfaitement admise.

´ Avis Ethique du CNOM ne concerne que les Torsoplas*es à ce jour



Par quelles chirurgies commencer ? MtF

En général :

Ø 1 Er étape : Apparier l’apparence 
avec l’anatomie visible en public 

Ø Féminisation faciale et 
augmentation mammaire

Ø Chirurgie de fesses 
(augmentation de volume 
(graisse implant…)

Ø 2e étape : Apparier l’apparence 
avec l’anatomie génitale 

les changements physiques appréciés uniquement par le
patient et les contacts intimes. 

Ø Pe ́nectomie, orchidectomie, 
vaginoplastie, clitoroplastie, 
vulvoplastie

Mais aucune obligation, 
pas d’ordre

Copyright © 2018 American Society of Plastic Surgeons. Unauthorized reproduction of this article is prohibited. 
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propelled forward by the sociopolitical paradigm 
shift in 2014, when a longstanding ban on pro-
viding coverage for gender-confirmation surgery 
was overturned.15 Such momentous health care 
advancements have markedly expanded pro-
cedural coverage by third-party providers, and 
brought to light new opportunities for improved 
patient care.

Immediately after the 2014 policy changes, 
reimbursement for gender-reassignment surgery 
was evaluated on a case-by-case basis. Subsequently, 
the Federal Office of Personnel Management, 
which sets policy for employment within the exec-
utive branch of the federal government, reported 

they would allow federally subsidized health insur-
ance policies to provide coverage for these pro-
cedures. With expanding health care coverage, 
more states, including California, Colorado, Con-
necticut, Oregon, Vermont, and the District of 
Columbia, encouraged private insurers to pay for 
gender-confirmatory surgery, and private insur-
ance companies (e.g., Aetna, Blue Cross Blue 
Shield) have also increasingly approved coverage 
for these procedures.21

Generally, individuals seeking gender-reas-
signment surgery can obtain health insurance cov-
erage through employer-provided group plans, 
government-subsidized plans such as Medicare/

Fig. 2. Male-to-female gender-a!rmation surgical options.
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Fig. 7—Facial contouring. (Printed with permission 
from ©Mount Sinai Health System)
A and B, Illustrations show possible surgical options 
and resultant postsurgical anatomy of maxillofacial 
feminization (A) and masculinization (B).

BA

A

Fig. 8—Facial contouring.
A, 26-year-old preoperative cis-male patient who 
underwent thyroid cartilage shaving for reduction 
of laryngeal prominence (Adam’s apple). Axial CT 
image of neck in bone windows shows resection 
of anteromedial aspects of right and left ala of 
thyroid cartilage (arrows). Cricoid cartilage was also 
resected (not shown).
B, 29-year-old preoperative cis-male patient who 
underwent rotation of maxillary-mandibular complex 
to soften jawline and lessen chin protrusion. Coronal 
CT image in bone windows shows patient status 
after frontal bone and upper alveolar ridge osteotomy 
for maxillofacial augmentation with osteosynthesis 
plates and screws in frontal sinus, maxilla, and 
mandible respectively (arrows).

B

A

Fig. 9—Facial contouring. 
A, 29-year-old preoperative cis-male patient who 
underwent preoperative evaluation for frontal 
sinus osteotomy facial feminization. Lateral skull 
radiograph shows hypoplastic frontal sinus with thick 
anterior table (arrow).
B, 31-year-old preoperative cis-male patient who 
has pronounced frontal sinus with thin anterior table 
(arrow).
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Exemple : Féminisation du 
visage

Principe



Exemple : Féminisation faciale du visage

22



Exemple : Augmentation mammaire
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1. Ablation des organes génitaux masculin/externe (apparent)
2. Modelage du Neoclitoris
3. Création d’une cavité vaginale 
4. Raccourcissement de l’urètre (canal urinaire) positionné sous le 
néoclitoris à la partie antérieure du canal vaginal 
5. Fourchette vaginale Création des grandes et petites lèvres

Vaginoplastie : Chirurgie génitale féminisante
Les étapes de l’intervention

Ø 75,6 % des femmes trans optent pour une vaginoplastie
(Wiepjes 2018)

6 AJR:213, December 2019
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Fig. 1—Single-stage vaginoplasty anatomy. 
A and B, Illustrations show anatomy of preoperative 
cis-male patient (A) and postoperative trans-female 
patient (B). Colored lines reflect key pre- and 
postsurgical changes seen in penile inversion 
vaginoplasty, with penile skin inversion (blue outline) 
and penoscrotal skin flap (purple outline) used to form 
vaginal vault. Prostate (green outline) is preserved. 
(Printed with permission from ©Mount Sinai Health 
System)
C, 32-year-old postoperative trans-female patient 
after vaginoplasty. Sagittal single-shot fast spin-echo 
MR image shows normal postoperative appearance 
of neurovascular pedicle that forms neoclitoris 
(arrowhead). Prostate gland (asterisk) is preserved, 
and collapsed neovaginal canal (arrow) is also seen.
D, 30-year-old postoperative trans-female 
patient with abdominal distention 2 days after 
vaginoplasty performed using penile inversion 
with scrotal resection and bilateral orchiectomies. 
Anteroposterior abdominal radiograph shows 
multiple dilated bowel loops (arrowhead) resulting 
from adynamic paralytic ileus and radiopaque 
foreign body (arrow) in pelvis. Foreign body is in fact 
surgical packing, which is embedded with radiopaque 
markers. This packing is purposefully and routinely 
placed in neovagina for luminal dilation and support, 
and it is removed later. Patient’s ileus resolved, and 
subsequent postoperative course was normal. 

& D

Fig. 2—Multistage metoidioplasty and phalloplasty 
anatomy. (Printed with permission from ©Mount 
Sinai Health System)
A, Illustration of anatomy of preoperative cis-female 
patient. Arrows leading away from panel show two 
surgical options.
B and C, Illustrations show postoperative trans-
male anatomy for two surgical options, including 
metoidioplasty (B), which is creation of microphallus 
from hypertrophied clitoris (green outline), and 
phalloplasty (C), which is harvesting of donor 
site tissue for creation of neophallus (purple 
outline), followed by urethral lengthening and 
anastomotic urethroplasty (native urethra [blue line]; 
lengthened urethra [dotted blue line]) and burying 
of clitoris (green outline). Scrotoplasty with or 
without testicular implants may be performed. Final 
stage involves placement of erectile implants (not 
shown).
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Ex Modelage du Neoclitoris et raccourcissement de l’urètre
prélèvement d’une partie du gland en préservant les bandelettes vasculo-

nerveuses

Vaginoplastie : Chirurgie génitale 
féminisante

Les étapes de l’intervention



Ex Modelage du Neoclitoris et raccourcissement de l’urètre
prélèvement d’une partie du gland en préservant les bandelettes vasculo-

nerveuses

Vaginoplastie : Chirurgie génitale féminisante
Les étapes de l’intervention

45-686 ! Transformation génitale homme–femme (aïdoïopoïèse)

de  Montréal,  dans  laquelle  la  muqueuse  urétrale,  fendue  longitu-
dinalement  à  sa  face  caudale  et  recoupée  distalement  au  niveau
approprié,  est  extériorisée  vers  l’avant  dans  une  incision  cutanée
longitudinale  médiane  pour  tapisser  la  face  interne  des  néopetites
lèvres.  Le  néoclitoris  est  extériorisé  à  travers  une  incision  longi-
tudinale  médiale  de  cette  muqueuse  urétrale.  Un  triangle  cutané
à  base  caudale  et  à  sommet  cranial  s’interpose  dans  la  base  de
l’incision  de  la  muqueuse  urétrale  pour  prévenir  la  sténose  du
méat  (Fig.  15,  16).

Figure 11. Orchidectomie bilatérale avec section de chaque cordon au
niveau de l’orifice inguinal superficiel.

Résection du scrotum et création des grandes 

lèvres 

Elle  est  réalisée  de  la  façon  suivante  (Fig.  17).
•  Résection  de  chaque  côté  du  scrotum  en  excès  pour  constituer  

les  grandes  lèvres.  

• Mise  en  place  de  chaque  côté  d’un  drain  aspiratif  près  de  la  

cavité  néovaginale  et  ressortant  en  avant  au  niveau  du  pubis  

où  il  est  fixé.  

•  Fermeture  de  chaque  grande  lèvre  par  surjet  de  fil  rapidement  

résorbable.  

Pansement 

On  met  en  place  dans  la  cavité  néovaginale  de  grandes  com-  

presses  vaselinées  roulées  ensemble  à  la  façon  d’un  conformateur  

souple  destiné  à  appliquer  la  peau  du  néovagin  sur  les  parois  de  la  

cavité  et  à  effacer  les  espaces  morts.  Le  vestibule  vaginal  est  alors  

fermé  par  un  point  en  cadre  noué  sur  bourdonnets  (Fig.  18).
Un  pansement  compressif  de  la  région  du  méat  urinaire  est  mis

en  place  pour  prévenir  les  hémorragies  par  la  tranche  du  corps  

spongieux.  

Il  faut  remarquer  que  la  prostate  n’est  jamais  réséquée,  en  raison  

du  risque  majeur  d’incontinence  urinaire  que  ce  geste  comporte.  

Cette  prostate  est  très  généralement  atrophiée  sous  l’effet  du  

traitement  hormonal.  Il  faut  cependant  savoir  que  quelques  cas  

d’adénomes  ou  de  cancer  de  la  prostate  chez  les  personnes  trans-  

sexuelles  MtF  opérées  ont  été  décrits  dans  la  littérature [1, 40], ce  qui  

doit  inciter  à  une  surveillance  médicale  de  principe  à  partir  d’un  

certain  âge.  

Enfin,  d’autres  gestes  chirurgicaux  peuvent  être  associés  à  

l’aïdoïopoïèse,  en  particulier  l’implantation  de  prothèses  mam-  

maires,  ou  la  réduction  de  la  pomme  d’Adam.  

!  Soins  postopératoires  

• Dans  les  suites  immédiates,  les  prescriptions  concernent  :  

◦  l’antibioprophylaxie  de  24  heures  selon  le  protocole  déjà  

décrit  ;  

◦  les  anticoagulants  à  dose  préventive  (héparines  de  bas  poids  

moléculaire)  ; 

Figure 12. Fixation du
néoclitoris et de son pédi-
cule. La pastille d’albuginée
conservée à la face pro-
fonde du lambeau est fixée
sur le moignon des corps
caverneux suturés l’un à
l’autre (A, B).
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Figure 15. Extériorisation du néoclitoris et du méat urétral. La muqueuse uré-
trale est extériorisée par une longue incision, et où le néoclitoris est extériorisé
à travers cette muqueuse urétrale (A à E). Un triangle cutané à pédicule respec-
tivement postérieur et antérieur est suturé dans une incision longitudinale de la
muqueuse urétrale.
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Vaginoplastie : Chirurgie génitale féminisante
Les étapes de l’intervention

4. Création des grandes et petites lèvres, fourchette vaginale
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Vaginoplastie : Chirurgie génitale 
féminisante
Résultats cosmétiques vulves
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Résultats (Horbach 2015)

Satisfaction esthétique 78-100 %
(> à la femme cis)

Chirurgie vulvaire secondaire : 22-
80 % 
En cas d’insatisfaction retouche possible 6 
mois à 1 an après la chirurgie

Development of the clitoroplasty technique us-
ing the dorsal portion of glans penis with dorsal
neurovascular pedicle island flap is the gold stan-
dard for providing satisfactory sexual sensation
and was the first significant step for vulvar
aesthetic improvement.7,8 Various techniques
exist to construct the clitoral hood and labia
minora reconstruction by using the glans
penis preputial flap and yield varied aesthetic
results.9–11

Vulvar aesthetic expectation is much more
important than neovaginal depth in most of our pa-
tients. The inner layer of prepuce is the only tissue
of male genitalia that has the same texture, color,
and quality as the inner surface of labia minora.
The prepuce and penile shaft skin are the most
appropriate donor tissue used by the author to

construct the double surface of labia minora for
the vulvar aesthetics purpose.

By using the dorsal neurovascular whole glans
penis preputial island flap to reconstruct the
sensate clitoris, clitoral hood, clitoral frenulum,
secondary sensate organ, and inner surface of
labia minora, vulvar aesthetics have been
improved significantly. It allows sexual sensitivity
to be preserved located on the constructed
sensate clitoris, clitoral hood, secondary sensate
organ, and the inner surface of labia minora.

Two types of labia minora reconstruction pro-
cedures were developed to allow for variances in
quantity and quality of donor genital tissue. Ideal
aesthetic labia minora is created by using two
pairs of different matching donor tissue. Type A
labia minora reconstruction is used where

Fig. 8. Vulvar aesthetic appearance of type B Suporn technique vaginoplasty. (A, B, C) Front, lateral and top
views. The external appearance. (D, E) Front and lateral view. All constructed structures are correctly placed rela-
tive to each structure in three dimensional planes. (F) The vaginal wall lining is hairless, thin, and pink color.

Vaginoplasty Modifications 551
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Résultats vaginoplastie (Horbach 2015)

Ø Profondeur moyenne : 7,9 – 13 cm 

Ø 76 % à 100 % des patients sont 
satisfaits par la profondeur de leur 
néo-vagin pour les rapports sexuel

Ø Satisfaction sexuelle : 67 à 90 % 
des cas

Ø rapports sexuels pénétrant 71 % 
des femmes trans

Ø Orgasme Atteint par 80 % des 
patientes  En général amélioré par 
l’intervention
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Vaginoplastie : Chirurgie génitale féminisante
Résultats : dimension du vagin

Terminology and Sexual Function

The choice of terminology that providers use in
reference to patients is exceedingly important.
Terminology should ideally be patient centered,
culturally sensitive, and gender affirming.
Various terms exist for vaginoplasty without crea-

tion of a vaginal canal, including partial vaginoplasty
and vulvaplasty. These are technical, anatomic
terms that are not part of lay language. The author
believes that theuse if such terms ispurelyacademic
and for patients, create a false dichotomy. Such
terms suggest that a patient is not undergoing crea-
tion of a “real vagina,” which itself can create
dysphoria forpatients.Dysphoriaaboutgenital anat-
omy is a natural barrier to sexual function.2

Given that a neovagina without a true (ie
complete) canal can be made to be visibly indistin-
guishable from one that has a canal and provided
that the surgeon thoroughly explains the pros and
cons of vaginoplasty with and without creation of a
vaginal canal long before surgery, the author be-
lieves that the only term for a neovagina without
a canal is vagina. Use of this term is gender affirm-
ing and reflects patient-centered care. While the
term “zero-depth vaginoplasty” is technically an

accurate term for a neovagina without a true canal,
the author has moved away from this term and
instead now uses the term “shallow-depth vagino-
plasty”. While the majority of patients who elected
vaginoplasty without creation of a true vaginal ca-
nal did not favor one term over the other (ie zero
versus shallow), the decision to adopt the term
shallow-depth was based on feedback from a
small subset of patients who found shallow-depth
to be a more normalizing term than zero-depth.
Discussion with patients about the option to have

or not have a vaginal canal constructed for them at
time of vaginoplasty is an excellent opportunity to
discuss (andmanage) expectations regarding erog-
enous sensation and sexual function after surgery.

Erogenous Sensation After Vaginoplasty

After vaginoplasty, the principal site for sti-
mulation to achieve orgasm is the area of the
neoclitoris. Most series report that a majority
of patients can achieve orgasm after vagino-
plasty.1,3,4,6–8,10,11 Previous work in the literature
has been vague, however, about where women
localize erogenous tactile sensation in their
neovagina and where stimulation results in

Fig. 2. Neovagina of a patient who underwent vaginoplasty with creation of a neovaginal canal 5 months earlier.
The location (green rectangle) of the redundant portion of a single unfolded loop of NVB that the author carefully
secures at midline, just cephalad to the neoclitoris during vaginoplasty by the author’s technique. This folded
segment of NVB is approximately 4 cm long and 2 cm wide. This area is sensate to erogenous stimulation virtually
immediately after surgery andaffordspatients a significantlywider areaof erogenous sensation capableof eliciting
orgasm comparedwith the area of the clitoris alone. This patient reported robust erogenous sensation throughout
the area outlined in green, capable of providing orgasm comparable in quality to orgasm from her clitoris.

Garcia440

Terminology and Sexual Function

The choice of terminology that providers use in
reference to patients is exceedingly important.
Terminology should ideally be patient centered,
culturally sensitive, and gender affirming.
Various terms exist for vaginoplasty without crea-

tion of a vaginal canal, including partial vaginoplasty
and vulvaplasty. These are technical, anatomic
terms that are not part of lay language. The author
believes that theuse if such terms ispurelyacademic
and for patients, create a false dichotomy. Such
terms suggest that a patient is not undergoing crea-
tion of a “real vagina,” which itself can create
dysphoria forpatients.Dysphoriaaboutgenital anat-
omy is a natural barrier to sexual function.2

Given that a neovagina without a true (ie
complete) canal can be made to be visibly indistin-
guishable from one that has a canal and provided
that the surgeon thoroughly explains the pros and
cons of vaginoplasty with and without creation of a
vaginal canal long before surgery, the author be-
lieves that the only term for a neovagina without
a canal is vagina. Use of this term is gender affirm-
ing and reflects patient-centered care. While the
term “zero-depth vaginoplasty” is technically an

accurate term for a neovagina without a true canal,
the author has moved away from this term and
instead now uses the term “shallow-depth vagino-
plasty”. While the majority of patients who elected
vaginoplasty without creation of a true vaginal ca-
nal did not favor one term over the other (ie zero
versus shallow), the decision to adopt the term
shallow-depth was based on feedback from a
small subset of patients who found shallow-depth
to be a more normalizing term than zero-depth.
Discussion with patients about the option to have

or not have a vaginal canal constructed for them at
time of vaginoplasty is an excellent opportunity to
discuss (andmanage) expectations regarding erog-
enous sensation and sexual function after surgery.

Erogenous Sensation After Vaginoplasty

After vaginoplasty, the principal site for sti-
mulation to achieve orgasm is the area of the
neoclitoris. Most series report that a majority
of patients can achieve orgasm after vagino-
plasty.1,3,4,6–8,10,11 Previous work in the literature
has been vague, however, about where women
localize erogenous tactile sensation in their
neovagina and where stimulation results in

Fig. 2. Neovagina of a patient who underwent vaginoplasty with creation of a neovaginal canal 5 months earlier.
The location (green rectangle) of the redundant portion of a single unfolded loop of NVB that the author carefully
secures at midline, just cephalad to the neoclitoris during vaginoplasty by the author’s technique. This folded
segment of NVB is approximately 4 cm long and 2 cm wide. This area is sensate to erogenous stimulation virtually
immediately after surgery andaffordspatients a significantlywider areaof erogenous sensation capableof eliciting
orgasm comparedwith the area of the clitoris alone. This patient reported robust erogenous sensation throughout
the area outlined in green, capable of providing orgasm comparable in quality to orgasm from her clitoris.

Garcia440



34

Vaginoplastie : Chirurgie génitale féminisante
Résultats : dimension du vagin



3062

Special Urologic Considerations in Transgender Individuals
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Gender identity is a person’s sense of gender, which can be 
nonconforming with the sex a person was assigned at birth, 
inclusive of the associated gender role and/or primary and 

secondary sex characteristics. Whereas sex of a person refers to biologic 
differences (chromosomes, hormonal profiles, internal and external 
sex organs), gender describes the characteristics that a society or 
culture delineates as masculine or feminine.

When gender identity and sex do not match in a person, we 
discuss gender dysphoria (GD). When the GD reaches a significant 
level of distress, it can meet the criteria for a formal diagnosis: 
transsexualism in the International Classification of Diseases, 10th 
edition (ICD-10) or gender identity disorder (GID) in the Diagnostic 
and Statistical Manual of Mental Disorders, 4th edition (DSM-4) 
recently adapted in DSM-5 (American Psychiatric Association, 2013) 
to gender dysphoria (Black and Grant, 2014; De Cuypere et al., 2011; 
Dittmann et al., 1996).

The largest epidemiologic study and review about transsexualism 
reports prevalence ranging from 1 : 11,900 to 1 : 45,000 for male-to-
female (transwomen) persons and 1 : 30,400 to 1 : 200,000 for 
female-to-male (transmen) persons (De Cuypere et al., 2007). Recently, 
an increase in prevalence is observed together with more public 
awareness and more research into the diagnosis and treatment. During 
the past decade, there is also an increase in transgender and gender 
nonconforming (TGN) youth (Steensma et al., 2011).

The etiology of transsexualism remains unknown but is thought 
to be multifactorial. Probably, its etiology is both biologic (“nature”), 
where brain, genetic factors, and hormones might play a role, and 
dependent on external psychological influence (“nurture”) (Bao and 
Swaab, 2011; Green, 2000; Hoekzema et al., 2015).

Since 1979, generally accepted treatment guidelines have been 
published by the World Professional Association for Transgender 
Health (WPATH), with the latest guidelines published in 2012 (WPATH 
Standards of Care Version 7: https://www.wpath.org/publications/
soc) (Bockting et al., 2011).

In most but not all patients, treatment includes surgical management 
known as sex reassignment surgery (SRS) or gender-affirmation surgery 
(GAS), which can include genital surgery and removal of gonads, mas-
tectomy or breast augmentation, facial feminization surgery, and speech 
modification surgeries. Because of the close relationship between 
the genital and the urinary tract both in males and females, genital 
surgery includes modifications of the urinary tract. GAS can have 
an impact on the urinary tract, which justifies a chapter on specific 
urologic considerations in TGN individuals. It is, however, important 
to note the difference between SRS and gender reassignment surgery 
(GRS). GRS refers to the whole body including the genitals; facial and 
body procedures are included. SRS refers only to the genital procedures 
(vaginoplasty, clitoroplasty, labioplasty, phalloplasty, penile-scrotal 
reconstruction). This chapter will focus only on SRS.

UROLOGIC ISSUES IN GENDER  
NONCONFORMING YOUTHS
In the past decades, more children and adolescents present to health 
care with gender nonconforming symptoms. There is a bimodal peak 
at presentation, with children presenting with severe gender dysphoria 
and adolescents who present at or just after puberty (Conard, 2017). 
Often these youths present with atypical symptoms like mood 
and behavior problems. Furthermore they often face bullying and 

harassment at home, at school, and in the community. One matched 
retrospective cohort study found a twofold to threefold increased risk 
for depression, anxiety disorder, suicidal ideation, suicide attempt, 
and self-harm (Reisner et al., 2015).

These patients will not present to urology or pediatric urology 
practices, but urologists should be aware that there are treatment 
guidelines for these youths covering social transition, the use of 
puberty blockers, and gender-affirming hormones and surgery 
(Hembree et al., 2009).

In most countries, surgery is only possible when the patient reaches 
the age of majority, although in some countries chest surgery and 
removal of gonads is possible from 16 years of age onward. It can 
be expected that with the wide availability of treatment in youths 
more and more adolescents will present for GAS.

So, in gender nonconforming youths, urologic issues are rare. 
We have, however, observed that some patients present with lower 
urinary tract symptoms (LUTS) because of changed toilet behavior. 
As some patients tend to avoid going to the toilet in public, they 
tend to develop detrusor underactivity (unpublished observations).

Puberty-blocking and gender-affirming hormones might have an 
impact on the techniques of GAS. We have observed in transwomen 
that, as a result of puberty blocking, the penis is underdeveloped 
and penile skin is lacking for penile inversion vaginoplasty, making 
additional bowel vaginoplasty necessary to obtain a functional vagina. 
In transmen, the estrogen naïvety of the vagina makes vaginectomy 
much more complicated. So the actual care of TGN youth can have 
an impact on future results of GAS (unpublished observations).

UROLOGIC ISSUES IN MALE-TO-FEMALE 
TRANSSEXUALS (TRANSWOMEN)
Genital surgery in transwomen consists in removal of the testes 
and penile body and the creation of a vaginal cavity and a clitoris. 
Different techniques have been described, however, the penile inver-
sion technique is the most often used technique to create the vaginal 
cavity (Selvaggi and Bellringer, 2011). During this reconstructive 
surgery, a cavity is created between the prostate and the rectum with 
the risk for damaging nerve supply to the sphincter and bladder and 
damaging the rectum and the bladder.

Effects of Sex Reassignment Surgery on Bladder  
Sphincter Function
Vaginoplasty in transwomen should create a perineogenital complex 
as feminine in appearance and function as possible. The urethra 
should be shortened in such a way that the urinary stream is downward 
in the sitting position and it should be free of stenosis. Shortening 
of a male urethra has low complication rates. The neomeatus can 
develop meatal stenosis typical for mucocutaneous connections. 
When the meatus is patent, there should be no long-term negative 
effect on the lower urinary tract.

During SRS in transwomen, the bulbospongiosus tissue needs 
to be resected. If it is not resected, obstruction to the vaginal cavity 
caused by erection on sexual stimulation and arousal can result. As 
the urethra is thin at this level, proper care should be taken not to 
damage the urethra while resecting the bulbospongiosus tissue.

The incidence of LUTS in transwomen is unknown. There have been 
some reports on meatal and urethral stenosis, infections, deviation 
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INTRODUCTION
Care for the transgender patient is a formally recognized area 
of focus within the field of urology. Care and surgery of the 
transgender patient has become a part of this field because 
of a variety of factors: greater awareness and acceptance of 
transgender people who live among us, and greater accep-
tance within medicine of both sexual diversity and gender 
diversity.

Today we recognize that gender is a spectrum, and not a 
binary construct. It is highly likely that the urologist of today 
will see transgender patients in her/his practice. Although 
genital gender-affirming surgery is emerging as a subspe-
cialty within urology, the general urologist, who may be 
called on to provide routine urologic care to a transgender 
patient, or to refer the transgender patient to an appropri-
ately trained urologic reconstructive surgeon, should also 
be familiar with the care, needs, and surgical anatomy of the 
transgender patient.

TERMINOLOGY AND CULTURAL SENSITIVITY/
INSENSITIVITY
A person’s sex is assigned at birth and refers to biological fac-
tors such as male or female genital/reproductive anatomy, 
hormone levels, and genes. Sexual identity refers to an 
individual’s enduring physical, romantic, and/or emotional 
attractions to others to define them as heterosexual, homo-
sexual, bisexual, or asexual (Anton, 2009). Gender refers to 
intangible social constructs (behaviors, social roles, attri-
butes, and activities) that a given society considers appro-
priate to each sex. Gender is defined by society, culture, and 
social class. Gender identity refers to the individual’s own, 
complex, and entirely internal sense of self as “male,” “female,” 
or ‘‘other’’ on the male–female gender spectrum (APA, 2011). 
Gender identity is not equivalent to one’s sexual orientation. 
It is useful to consider the difference between gender identity 
and sexual identity as follows: “Sexual identity is whom one 

goes to bed with, whereas gender identity is who one goes to 
bed as.”

A cis-gender person is someone whose gender identity 
conforms to the sex to which that person was assigned at 
birth within that person’s society.

Gender nonconformity refers to the extent to which a 
person’s gender identity, roles, and expressions differ from 
the norms that a specific society and culture prescribe for 
the male or female sexes (Coleman et al, 2012). Gender con-
formity (and nonconformity) are rooted in the dominant 
societal and cultural norms and are influenced by subculture 
domains, including socioeconomic status, geography, and 
history.

Gender nonconformity is not the same as gender dys-
phoria. Gender nonconformity refers to the extent to which 
a person’s gender identity, role, or expression differs from 
the cultural norms prescribed for people of a particular 
sex (Coleman et al, 2012). Gender dysphoria refers to dis-
comfort or distress that is caused by a discrepancy between 
a person’s gender identity and the sex that that person was 
assigned at birth (Fisk, 1974; Bockting et al, 2011). Not all 
gender-nonconforming people experience gender dysphoria.

A transgender person is someone whose gender identity, 
gender expression, and behavior do not conform to what is 
associated with the sex to which that individual was assigned 
at birth. When referring to someone who is transgender, the 
prefix trans- is coupled with the gender that the individual 
identifies with, and never that individual’s assigned birth sex. 
Gender nonconforming/gender-nonbinary are terms often 
adopted by people to better explain or clarify how their gen-
der lies somewhere in-between both ends of the spectrum of 
male-sex/female-sex gender roles. Many individuals do not 
identify as transgender, and prefer the gender-neutral plural 
pronouns they and them.

With respect to sexuality, just as with cis-gender people, 
transgender people can be heterosexual, homosexual, bisex-
ual, or asexual (Coleman et al, 2012).

Genital Gender-Affirming 
Surgery: Patient Care, 
Decision Making, and 

Surgery Options

Maurice M. Garcia, MD, MAS 
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Conclusion : 
Chirurgie génitale des personnes 

trans = fait partie de l’Urologie



La chirurgie

´ Des FtM
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Medicaid, or individual plans purchased through 
state insurance exchanges. Today, many insur-
ers follow the World Professional Association for 
Transgender Health standard-of-care guidelines 
to verify the medical necessity of services, as men-
tioned previously.13 Furthermore, in addition to 
the general recommendations of the World Pro-
fessional Association for Transgender Health, 
insurance carriers continue to uphold fairly strin-
gent criteria that must be satisfied before consid-
eration of coverage for services.14 Although the 
criteria among the various insurance plans vary, 
they all impart similar criteria for coverage of con-
firmatory surgery.

Moreover, the clinical relevance of the particu-
lar insurance stipulations is particularly important 
to consider when patients present seeking cos-
metic procedures, given that these are less likely to 
be covered (e.g., facial bone reduction, reduction 

of the thyroid cartilage, hair removal, hair trans-
plants, pectoral implants). Currently, voice ther-
apy and lessons, procedures performed to reverse 
gender-reassignment surgery, and autologous 
free-flap breast reconstruction are not covered by 
insurance.23–25 Thus, it is of utmost importance for 
the surgeon to be cognizant of these restrictions 
to accurately inform patients that such procedures 
will likely not be covered by insurance.

ETHICAL CONSIDERATIONS AND 
OPTIMIZING PSYCHOSOCIAL 

OUTCOMES
The bioethical implications within the con-

struct of plastic surgery have been a well-described 
phenomenon based traditionally on historical prec-
edent and general ethical principles. In patients 
with gender dysphoria, surgical outcomes and 

Fig. 3. Female-to-male gender-a!rmation surgical options.

Ø 1 Er étape : Apparier l’apparence 
avec l’anatomie visible en public 

Ø réduction mammaire / 
Torsoplastie

Ø Masculinisation du visage /voix
Ø Chirurgie de fesses (réduction 

du volume)

Ø 2ème étape : Apparier l’apparence 
avec l’anatomie génitale 

les changements physiques appréciés uniquement par le
patient et les contacts intimes. 

Ø Hystero, salpingectomie
(Ablation utérus, ovaire)

Ø Vaginectomie, (ablation 
vagin)

Ø metoidioplastie, phalloplastie
Scrotoplastie, implant pénien, 
implant testiculaire

Chirurgie de l’incongruence de genre FtM
les interventions réalisables

Pas d’obligation 
d’ordre !



Réduction mammaire / Torsoplastie

Genital (Bottom) Surgery

Feminizing bottom surgery
Orchiectomy Somepeople pursue bilateral orchiectomy (removal of the testes) as their
only genital surgery. This may relieve their dysphoria, and the removal of the testes can
simplify their hormonal management without the need for androgen blockade. Typi-
cally, no scrotal skin is removed unless specifically requested, because patients are
advised that scrotal skin is important if they later wish to undergo vaginoplasty.

Vaginoplasty Vaginoplasty describes a surgery to create a vaginal canal and the
external female genitalia (vulva), including the clitoris, labia majora and minora, and
the female urethral position (Fig. 6). The vaginal canal is created between the rectum,
the bladder, and the urethra by dissecting through the pelvic floor muscles. The
vaginal canal may be lined with genital skin flaps or skin grafts or, less commonly, a
segment of ileum or sigmoid colon. When skin is used to line the neovaginal canal,
that skin must be treated with laser hair removal or electrolysis before surgery to avoid
bothersome hair growth within the neovagina.
Because the penile skin has a different blood supply from the glans and the

deep structures of the penis, the skin can be separated and used to line the inner vulva

Fig. 5. (A) Patient before and after keyhole type chest masculinization. (B) Patient before and
after double-incision and free nipple graft. (Courtesy of Scott Mosser, MD, San Francisco,
California.)

Fig. 6. Patient before and after feminizing vaginoplasty. (Courtesy of Daniel Dugi, MD,
Portland, Oregon.)
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BA
Fig. 6—Body contouring.
A, Illustration shows cis-male feminizing procedure, including augmentation mammoplasty with placement of silicone implant (top arrow), which may be submuscular 
or subglandular, and fat grafting from waist to buttocks. Dashed line denotes hypothetical planned contour for fat harvesting from waist region. Bottom arrow points to 
subsequent site of placement to fill in deep gluteal depressions. (Printed with permission from ©Mount Sinai Health System)
B, Illustration shows cis-female masculinizing procedures, including bilateral mastectomy surgical incisions for preservation of nipple (solid and dashed lines) and fat 
grafting from buttocks to waist. Dashed line denotes hypothetical planned contour for fat harvesting from gluteal region. Arrow points to subsequent site of placement at 
waist to reduce normal concave contours to achieve individual aesthetic goals. (Printed with permission from ©Mount Sinai Health System)
C, 38-year-old trans-female patient with augmentation mammoplasty for chest contouring gender affirmation surgery. Single-shot fast spin-echo axial MR image of chest 
shows saline implants complicated by capsular contractions (arrowheads), with bilateral subareolar tissue (arrows) seen anterior to implants.

&

&A
Fig. 5—Erectile prosthesis variants.
A, 21-year-old preoperative cis-female patient who underwent gender affirmation surgery involving vaginectomy and left radial forearm free flap phalloplasty. 
Anteroposterior pelvic radiograph shows linear radiopacity implanted in neophallus, which is fibular bone graft anchored to pelvis (arrow). R = right.
B and C, 29-year-old postoperative trans-male patient with genital pain after multistage phalloplasty who was found to have hydraulic penile prosthesis complication. 
Scout image (B) from contrast-enhanced CT shows erectile implant; stainless steel and silicone anchors (arrow, B) transfixed to pubic bone are asymmetric. Axial CT 
image of pelvis (C) shows separation of inflatable cylinder (arrow, C) from anchors.
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• Intervention la plus réalisée 
(93%) 

chez les hommes trans
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Fig. 7—Facial contouring. (Printed with permission 
from ©Mount Sinai Health System)
A and B, Illustrations show possible surgical options 
and resultant postsurgical anatomy of maxillofacial 
feminization (A) and masculinization (B).

BA

A

Fig. 8—Facial contouring.
A, 26-year-old preoperative cis-male patient who 
underwent thyroid cartilage shaving for reduction 
of laryngeal prominence (Adam’s apple). Axial CT 
image of neck in bone windows shows resection 
of anteromedial aspects of right and left ala of 
thyroid cartilage (arrows). Cricoid cartilage was also 
resected (not shown).
B, 29-year-old preoperative cis-male patient who 
underwent rotation of maxillary-mandibular complex 
to soften jawline and lessen chin protrusion. Coronal 
CT image in bone windows shows patient status 
after frontal bone and upper alveolar ridge osteotomy 
for maxillofacial augmentation with osteosynthesis 
plates and screws in frontal sinus, maxilla, and 
mandible respectively (arrows).

B

A

Fig. 9—Facial contouring. 
A, 29-year-old preoperative cis-male patient who 
underwent preoperative evaluation for frontal 
sinus osteotomy facial feminization. Lateral skull 
radiograph shows hypoplastic frontal sinus with thick 
anterior table (arrow).
B, 31-year-old preoperative cis-male patient who 
has pronounced frontal sinus with thin anterior table 
(arrow).
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begins with an incision superiorly around the 
clitoris between the inner and outer clitoral pre-
puce.24,25 Next, depending on the urethroplasty 
procedure planned, a connecting incision is 
made under the urethra, or a W-shaped incision 
anterior to the urethra.24–26 Clitoral degloving pro-
ceeds, followed by detachment of the clitoral liga-
ments to lengthen the neophallus.24,26

The urethral plate can be left intact or divided 
and lengthened with local flaps or grafts during 
urethroplasty.24,27 If a urethral lengthening proce-
dure is not performed, the resulting neophallus is 
shorter and ventrally curved.24 The native urethral 
plate may be divided to elongate the neophallus; 
however, this division necessitates additional ure-
throplasty to recreate a functional neourethra.24,27 
Alternatively, the urethral plate may be left intact 
by using a W incision anterior to and above the 
urethra.26 Local flaps for urethral reconstruction 
include dorsal clitoral flaps, which incorporate a 
superior buttonhole to allow passage of the flap 
over the neophallus, and inferior labia minora 
flaps.24,26 Reconstruction of the bulbar urethra 
can be bolstered or extended by an anterior vagi-
nal wall flap.24,27 On completion of the urethro-
plasty, the clitoral bulbs around the neourethra 
are closed.24

The advantages of metoidioplasty include 
like-with-like glans reconstruction with tactile and 
erogenous sensate clitoral tissue, sustained erectile 
rigidity without prostheses, and minor donor-site 
scarring. Metoidioplasty has been associated with 
shorter hospitalization and operative times, and is 
less expensive than other techniques.12,24,25,28,29

Compared to other techniques, the metoid-
ioplasty-constructed penis is considerably shorter, 
ranging from approximately 5 to 7 cm.25,30 This 
may result in impeded sexual function, diffi-
culty with penetration, and an impaired ability 
for standing urination.5,24 Overall complications 
range from 14 to 37 percent; these are generally 

minor and related to urethroplasty, such as drib-
bling with urination, but can also include urethral 
strictures and fistulae.24,25,30,31 Although metoidio-
plasty is often considered a one-stage procedure, 
Hage and van Turnhout reported that an average 
of 2.6 procedures were required for complete 
reconstruction.31

Reports of sexual function and standing uri-
nation following metoidioplasty vary widely. Vuka-
dinovic et al. reported standing urination and 
satisfactory sexual function with orgasm in 74 con-
secutive cases.30 Patient-reported satisfaction with 
sexual function exceeded 80 percent; patient satis-
faction with aesthetic outcome has been described 
as greater than 77 percent.25,30 However, in 70 
patients, Hage and van Turnhout found that small 
penis size precluded penetrative sexual inter-
course for most of the study population, and 50 
percent of patients could not void standing up.31

Pedicled Locoregional Flap Phalloplasty
The anterolateral thigh flap has been touted 

as the pedicled flap of choice for neophallus cre-
ation.32 In this procedure, the flap is tubularized and 
passed under an inguinal tunnel to craft the neo-
phallus.16,32–35 Urethroplasty can be accomplished 
by incorporating a “tube-within-a-tube” design 
using prelamination with skin or mucosal grafts, 
or by using other flaps, such as the pedicled groin 
flap or free radial forearm flap.16,23,36 Advantages 
of the pedicled anterolateral thigh flap include 
reliable vascular supply, reduced risk of total flap 
failure, a discrete donor site, and the capacity for 
reinnervation by means of the femoral cutaneous 
nerves.7,15,31,32 One drawback to use of the anterolat-
eral thigh flap is the presence of a thick subcutane-
ous fat layer, which can limit the ability to create a 
tube-within-a-tube neourethra.7,23 Adequate tactile 
and erogenous sensation has been reported in one 
case of phalloplasty with an innervated anterolat-
eral thigh flap.33 Although the aesthetic results 
appear promising, research on technique-specific 
long-term outcomes is scarce.16,32,34

Inferiorly based pedicled abdominal flaps 
based on the inferior epigastric and circumflex 
iliac arterial systems have been described for phal-
loplasty.7,36–40 These flaps are tubed to create a 
neophallus with a clitoris retained at its base.37–39 
A “bird-wing” modification of the abdominal 
flap, based on the superficial inferior epigastric 
and circumflex iliac arteries, has been described 
for increased tissue recruitment.38 Advantages to 
this approach include less conspicuous donor-
site scarring.7,37,38 Conversely, reports of a less 

Table 4. E!ect and Time Course of Masculinizing 
Hormonal Therapy*

Effect Time Course

Skin changes: oil, acne 1–2 yr
Body hair distribution 3–5 yr
Male pattern hair loss Variable
Male pattern muscle mass distribution 2–5 yr
Cessation of menses 6 mo
Clitoral enlargement 1–2 yr
Vaginal mucosa atrophy 1–2 yr
Voice deepening 1–2 yr
*Adapted from Coleman E, Bockting W, Botzer M, et al. Standards 
of care for the health of transsexual, transgender, and gender-non 
conforming people, version 7. Int J Transgen. 2011;13:165–162.

Effet testostérone

The procedure decreases the distance between the cricoid and thyroid cartilages to
tense and thin the vocal folds [28]. Because thinner and tenser vocal folds vibrate
more quickly, the SFF will increase when these cartilages are permanently
approximated [26, 29].

Voice training for transmasculine and transfeminine individuals may also
facilitate SFF changes behaviorally, however, is not typically its sole focus [19, 30,
31]. Other voice training goals for transgender patients include changing resonance,
intonation, and communication style [6, 32]. Methods of changing SFF and other
aspects of communication are specific to gender. Hormonal treatment, for example,
does not affect the voice in transfeminine people but does lower the fundamental
frequency permanently in transmasculine individuals [33, 34]. Thus, transfeminine
individuals are more likely to seek vocal training for help in making their voices
congruent with their desired gender than are transmasculine individuals [19–21].
The challenges to changing the voice vary according to gender and the needs of the
individual.

Voice Changes for Transmasculine Individuals

Research in transmasculine voice is incomplete, largely due to the common per-
ception that testosterone treatment will make the voice masculine. As a result,
transmasculine individuals are less likely to seek or to be referred for treatment than
transfeminine individuals. Transmasculine individuals have been underrepresented
in transgender voice literature, consequently. Reviews of literature on characteris-
tics of the transmasculine voice indicate small sample sizes, variable or incomplete
voice measures and methods [33, 35]. Several authors have documented treatment

Male thyroid
cartilage

Male vocal
folds

Female thyroid
cartilage

Female vocal
folds

Arytenoid cartilage

Fig. 12.2 Size comparison of the length of male and female vocal folds

218 J. Sawyer

Rééducation de la voix et chirurgie corde vocale

Ø Si traitement hormonale 
insuffisant



Chirurgie des Organes génitaux interne
Hysterectomie +/- Ovariectomie

Objectifs :
Ø Retirer les organes génitaux incongruents avec le 

genre (source de la dysphorie)

Ø Arrêt des consultations chez le gynécologue  (pour frottis…)

Ø contraception
Ø Absence permanente et total des règles (même si testo suffisant)

Ø Contrôle du risque carcinologique (pas d’evidence claire)

Pour qui : 
Ø Souhait du patient
Ø Autres cas 

• Saignement persistant sous testostérone
(très rare arrêt quasi systématique des règles 6 à 12 mois après le début 
de testosterone) 
• Personne ne souhaitant plus prendre de testostérone
• ATCD familiale de cancer gynécologique

Réflexion : 
• Préservation de la fertilité
• Désir d’enfant biologique, si arret

de la testosterone (car teratogène)

80% des hommes trans souhaitent ce traitement / 
0,3% de regret

Complications rares : 3,1%
identique que femme cis



Vaginectomie : ablation du vagin

Ø Nécessite au préalable une 
hystérectomie

Ø indispensable si souhait de 
scrotoplastie

Ø Concomitant à la méto ou 
phallo

Ou avant pdt l’hystérectomie

Complications
Saignement
Réouverture de la cavité 
Fistule avec l’urètre

Chirurgie des Organes génitaux
Vaginectomie

2104 SECTION XIV ! Urine Transport, Storage, and Emptying
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Figure 72–40. Total colpocleisis. A, A circumferential incision is created at the 
base of the prolapse. B, Purse-string sutures are placed in the prolapsed tissues 
to reduce it. C, The vaginal epithelium is closed transversely. (From Delancey 
JO, Morley GW. Total colpocleisis for vaginal eversion. Am J Obstet Gynecol 
1997;176:1228–35, with permission.)
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Figure 72–40. Total colpocleisis. A, A circumferential incision is created at the 
base of the prolapse. B, Purse-string sutures are placed in the prolapsed tissues 
to reduce it. C, The vaginal epithelium is closed transversely. (From Delancey 
JO, Morley GW. Total colpocleisis for vaginal eversion. Am J Obstet Gynecol 
1997;176:1228–35, with permission.)

Urogynaecological Society of Australasia 

INFORMATION SHEET  

www.ugsa.org.au 

Colpocleisis 

Aim: Colpocleisis is a surgical procedure to treat severe prolapse, where there is complete or 
almost complete prolapse of the vagina and/or uterus. Women for whom conservative 
management with a vaginal pessary has failed and who are unable to undergo other prolapse 
surgery due to medical illness can be offered colpocleisis. As the surgery results in a 
significantly shortened vagina, it is only performed in women who no longer wish to have 
sexual intercourse.  

As severe prolapse also often affects bladder function, your gynaecologist may organise 
testing of bladder function, called urodynamics, prior to undergoing colpocleisis (See UGSA 
Patient Information Sheet “Urodynamics´). This is to further understand how the prolapse is 
contributing to your bladder symptoms and whether it is necessary to perform an incontinence 
procedure at the same time as the colpocleisis. 

Surgical technique: Colpocleisis involves removing the vaginal skin from the front and back 
wall of the vagina and then stitching the remaining skin closed. This pushes the prolapsing 
tissue back into the pelvis. It can be performed with or without the uterus present. If the uterus 
remains, two channels are created on either side of the vaginal wall. This allows any uterine 
bleeding to become apparent. The vagina ends up being around 3–4 cm long. As mentioned 
above, if there is stress incontinence (leakage of urine with cough/sneeze/laugh or activity) 
present either before the surgery, or if it is likely that stress incontinence will occur after the 
surgery, an incontinence procedure (sling or urethral bulking agent) can be performed at the 
same time. A perineorrhaphy, where the vaginal opening is narrowed, is also performed to 
reduce the risk of recurrent prolapse. The image below illustrates a normal vagina and after 
colpocleisis. 

All rights reserved by UGSA 



Taille moyenne du pénis (en traction) de 
l’homme-cis

Longueur : 13,24 cm 
Largeur : 9,31 cm

Taille du pénis < 6 ou 7cm pénétration difficile

Réalité sur le pénis de l’homme-cis

Pénis « fonctionnel » :
• Urine en postions debout,
• Pénétration possible pour 

Rapport Sexuel
• Sensation tactile et érogène
• Erection spontanée
• Aspect esthétique satisfaisant

La réalité  de 
certain

homme cis

Les pénis sont tous différents Pas de normalité 
d’apparence 
Couple cis :
< 30% des femme pensent que la taille est importante
85% des femmes sont satisfait de la taille du pénis de leur 
partenaire 
(VS que 55% des hommes sont satisfait de la leur)
Pas de corrélation claire entre satisfaction sexuelle et taille 
du pénis



Chirurgies génitales metoidioplastie, Phalloplastie
Quels objectifs ? 

Classer les Objectifs :
Ø urine en position debout
Ø Préservation des sensations (tactile et 

érogènes)
Ø rapports sexuels avec Pénétration
Ø Taille du pénis longueur / largeur
Ø Satisfaction esthétique
Ø Cicatrice et séquelle du site donneur
Ø Nombres d’interventions  

33% des hommes trans optent pour les chirurgies génitales

2 choix de techniques :
ØMetoidioplastie (et variantes)

Ø Phalloplastie
Lambeau Pediculé
Lambeau libre



Chirurgie
génitale
comparaison
metoidioplastie
Phalloplastie

intervention metoidioplastie phalloplastie

Uriner en position 
debout + 

si assez long
++ 

si pas de complications uretrales

Préservation des sensations 
(tactile et érogènes) + - Depend du type

Érection /
rapports sexuels avec 

Pénétration
+ / -

- Implant semi rigide ?
- / +

avec implant pénien gonflable

Taille du pénis longueur / 
largeur

-
(le plus souvent micropénis)

++
> À la norme

Satisfaction esthétique - +
Cicatrice et séquelle du site 

donneur - (Aucun) +++
Nombres d’interventions

Durée d’interventions - +++
Multiples (3 à 6)

complications -
possible

+ 
fréquentes

Switch – échange après 1er
traitement

Possible
vers phalloplastie

Non possible
vers metoidoplastie



Chirurgies génitales chez les hommes trans
(FTM) metoidioplastie

fully inform the patient about all the advantages and
disadvantages as well as all complications that might
occur after surgical procedure and their severity; the
surgeon may even need to talk them out of a desired
surgical technique if there are contraindications.

Even though there has been constant gradual
improvement in phalloplasty techniques, they still
result in extensive scarring of the donor area (Hage
et al., 1993). In female to male transsexuals the phal-
lus may be replaced with a hypertrophied clitoris with
urethral reconstruction that will enable voiding while
standing. Durfee and Rowland (1973) were the first to
report surgical penile substitution using the clitoris in
female transsexuals. Naturally, these techniques of
metoidioplasty, as they will later be named [Laub
et al. (1989), derived from the Greek words “meta”—
“toward” and “oidion”—“male genitalia”), have been
refined since.

Metoidioplasty is a variant of phalloplasty for
female to male transsexuals who wish to undergo a
gender reassignment surgery without having complex,

multistaged surgical procedures aimed at the creation
of an adult size phallus. Metoidioplasty is viable in
cases where the clitoris seems large enough after
androgen hormonal treatment. Additional preopera-
tive enlargement is gained by topical dihydrotestos-
terone regimen (Gooren and Giltay, 2008; Kaya et al.,
2008) (Fig. 1).

Selecting metoidioplasty as the surgical procedure
will limit scarring to the external genital region. Hage
et al. (1993) reported that metoidioplasty can be per-
formed in one stage, while phalloplasty represents a
multistage procedure. Therefore, metoidioplasty is a
method of choice in all cases where the clitoris is large
enough to provide a neophallus with all functions of a
penis. Perovic and Djordjevic (2003) published the
results of metoidioplasty in 22 patients, with a mean
follow-up of 3.9 years, during which three urethral fis-
tulas and two strictures were encountered. Therefore,
a continual challenge in the search for new and better

Fig. 5. Buccal mucosa graft is placed on the ventral
surface of the clitoral body. Size of the gap between
native urethra and glans confirms the gains from the
lengthening. [Color figure can be viewed in the online
issue, which is available at wileyonlinelibrary.com.]

Fig. 6. The labial flap is joined with the buccal
mucosa graft creating the neourethra. [Color figure can
be viewed in the online issue, which is available at
wileyonlinelibrary.com.]

The Role of Clitoral Anatomy in Neophalloplasty 371

is performed using oral mucosa grafts harvested
from both inner cheeks and lower lip to obtain a
suitable size neourethral plate. Previously, the
ventral side of the neophallus is opened in the
midline to create the “bed” for oral mucosa place-
ment. The grafts are then quilted to the ventral side
of the neophallus by interrupted resorbable mono-
filament sutures starting from the small phallus to
the tip of the glans. In postoperative recovery, pa-
tients are instructed to treat oral mucosa grafts
with moisturizing creams to prevent shrinkage
and scarring. Tubularization of the neourethral
plate is usually performed 3 to 6 months later to

form the phallic urethra, according to the Johan-
son principle of staged urethroplasty.10,33

The third stage of phalloplasty includes inser-
tion of a penile prosthesis to enable the rigidity
necessary for penetrative sexual intercourse.
There are 2 types of penile prostheses that are
available on the market: semirigid and inflatable.
Because the girth of the neophallus created from
MLD is sufficient to accept 2 penile prosthesis
cylinders, it allows better rigidity and stability of
the neophallus. The approach for the prostheses
insertion is usually infrapubic using a semilunar
incision at the dorsal side of the neophallus.

Fig. 4. (A) Preoperative appearance. The Foley catheter is introduced into the bladder. (B) After clitoral deglov-
ing, clitoral suspensory ligaments are dissected to lengthen the clitoris. Labia minora are mobilized. (C) Urethral
plate is dissected at the level of glanular corona, to lengthen and straighten the clitoris. The gap is filled with oral
mucosa graft quilted to the clitoral body by interrupted monofilament resorbable sutures. (D) Labia minora flap
is mobilized with abundant vascular pedicle. (E) Outcome at the end of surgery. Neophallic shaft is reconstructed
using available genital skin. Two testicular prostheses are inserted into the scrotum created from both labia
majora.

Metoidioplasty 561

is performed using oral mucosa grafts harvested
from both inner cheeks and lower lip to obtain a
suitable size neourethral plate. Previously, the
ventral side of the neophallus is opened in the
midline to create the “bed” for oral mucosa place-
ment. The grafts are then quilted to the ventral side
of the neophallus by interrupted resorbable mono-
filament sutures starting from the small phallus to
the tip of the glans. In postoperative recovery, pa-
tients are instructed to treat oral mucosa grafts
with moisturizing creams to prevent shrinkage
and scarring. Tubularization of the neourethral
plate is usually performed 3 to 6 months later to

form the phallic urethra, according to the Johan-
son principle of staged urethroplasty.10,33

The third stage of phalloplasty includes inser-
tion of a penile prosthesis to enable the rigidity
necessary for penetrative sexual intercourse.
There are 2 types of penile prostheses that are
available on the market: semirigid and inflatable.
Because the girth of the neophallus created from
MLD is sufficient to accept 2 penile prosthesis
cylinders, it allows better rigidity and stability of
the neophallus. The approach for the prostheses
insertion is usually infrapubic using a semilunar
incision at the dorsal side of the neophallus.

Fig. 4. (A) Preoperative appearance. The Foley catheter is introduced into the bladder. (B) After clitoral deglov-
ing, clitoral suspensory ligaments are dissected to lengthen the clitoris. Labia minora are mobilized. (C) Urethral
plate is dissected at the level of glanular corona, to lengthen and straighten the clitoris. The gap is filled with oral
mucosa graft quilted to the clitoral body by interrupted monofilament resorbable sutures. (D) Labia minora flap
is mobilized with abundant vascular pedicle. (E) Outcome at the end of surgery. Neophallic shaft is reconstructed
using available genital skin. Two testicular prostheses are inserted into the scrotum created from both labia
majora.
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Chirurgies génitales chez les hommes 
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associated with penoscrotal transposition (Djordjevic,
2014; Djordjevic et al., 2008, 2011).

Creation of the neophallus starts with a circular
incision beneath the glans, at the border between the
inner and outer layer of the clitoral prepuce and con-
tinues around the urethral plate and native urethral
orifice. After complete degloving, fundiform, and sus-
pensory clitoral ligaments are detached from the pubic
bone to advance the clitoris (Fig. 2). Ventrally, the
urethral plate is carefully dissected from the clitoral
bodies to prevent injury to the spongiosal tissue
around the urethral plate and extreme bleeding. Dis-
section includes the bulbar part of the plate around
the native orifice to provide good mobility for the
upcoming urethral reconstruction. Since the urethral
plate is short, causing ventral chordee of the clitoris, it
has to be divided. This achieves a complete straight-
ening and lengthening of the clitoris (Fig. 3).

Reconstruction of the neourethra begins with the
reconstruction of its bulbar part. One of the main
advantages of our technique lies in the simultaneous
removal of the vaginal mucosa and use of the anterior
vaginal wall flap in reconstruction of the bulbar urethra.
As the urinary stream is the strongest at this location,

this site presents with a high risk of fistula formation in
the postoperative period. The joining of the clitoral
bulbs over the lengthened urethra and the additional
covering with the remaining surrounding tissue is con-
sidered key for successful fistula prevention.

Further urethral reconstruction is done using a buc-
cal mucosa graft and vascularized genital skin flaps.
The use of a buccal mucosa graft in urethral recon-
struction is becoming increasingly popular in certain
clinical settings. They are tough, elastic, easy to har-
vest, easy to handle, and leave no visible scar at the
donor site. Their histological composition makes them
good grafting material (Markiewicz et al., 2007, 2008;
Djordjevic et al., 2011).

Quilting of the buccal mucosa as a dorsal inlay on
corporal bodies yields better graft survival. Also, a
well-vascularized recipient site provides a good blood
supply and prevents contractions of the graft. Urethral
reconstruction can be accomplished either by using a
longitudinal dorsal clitoral skin flap button-holed ven-
trally, or a flap harvested from the inner surface of the
labia minora. Recently, we published our comparative
study and found that labial flap combined with buccal

Fig. 9. Appearance at the end of surgery. Two testicle
implants are inserted into the new scrotum. [Color figure
can be viewed in the online issue, which is available at
wileyonlinelibrary.com.]

Fig. 10. Outcome two years later. New genitalia has
appearance as in a male. [Color figure can be viewed in
the online issue, which is available at wileyonlinelibrary.
com.]
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associated with penoscrotal transposition (Djordjevic,
2014; Djordjevic et al., 2008, 2011).

Creation of the neophallus starts with a circular
incision beneath the glans, at the border between the
inner and outer layer of the clitoral prepuce and con-
tinues around the urethral plate and native urethral
orifice. After complete degloving, fundiform, and sus-
pensory clitoral ligaments are detached from the pubic
bone to advance the clitoris (Fig. 2). Ventrally, the
urethral plate is carefully dissected from the clitoral
bodies to prevent injury to the spongiosal tissue
around the urethral plate and extreme bleeding. Dis-
section includes the bulbar part of the plate around
the native orifice to provide good mobility for the
upcoming urethral reconstruction. Since the urethral
plate is short, causing ventral chordee of the clitoris, it
has to be divided. This achieves a complete straight-
ening and lengthening of the clitoris (Fig. 3).

Reconstruction of the neourethra begins with the
reconstruction of its bulbar part. One of the main
advantages of our technique lies in the simultaneous
removal of the vaginal mucosa and use of the anterior
vaginal wall flap in reconstruction of the bulbar urethra.
As the urinary stream is the strongest at this location,

this site presents with a high risk of fistula formation in
the postoperative period. The joining of the clitoral
bulbs over the lengthened urethra and the additional
covering with the remaining surrounding tissue is con-
sidered key for successful fistula prevention.

Further urethral reconstruction is done using a buc-
cal mucosa graft and vascularized genital skin flaps.
The use of a buccal mucosa graft in urethral recon-
struction is becoming increasingly popular in certain
clinical settings. They are tough, elastic, easy to har-
vest, easy to handle, and leave no visible scar at the
donor site. Their histological composition makes them
good grafting material (Markiewicz et al., 2007, 2008;
Djordjevic et al., 2011).

Quilting of the buccal mucosa as a dorsal inlay on
corporal bodies yields better graft survival. Also, a
well-vascularized recipient site provides a good blood
supply and prevents contractions of the graft. Urethral
reconstruction can be accomplished either by using a
longitudinal dorsal clitoral skin flap button-holed ven-
trally, or a flap harvested from the inner surface of the
labia minora. Recently, we published our comparative
study and found that labial flap combined with buccal

Fig. 9. Appearance at the end of surgery. Two testicle
implants are inserted into the new scrotum. [Color figure
can be viewed in the online issue, which is available at
wileyonlinelibrary.com.]

Fig. 10. Outcome two years later. New genitalia has
appearance as in a male. [Color figure can be viewed in
the online issue, which is available at wileyonlinelibrary.
com.]
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Female to male transgenderism presents another
indication for clitoral reconstruction in which creation
of the neophallus from hormonally hypertrophied clit-
oris plays a crucial role. Durfee and Rowland (1973)
were the first to report surgical penile substitution
using the clitoris in female transsexuals. The techni-
ques have been refined since then, with Laub et al.
(1989) defining this surgical transformation as metoi-
dioplasty, derived from the Greek words “meta”—
“toward” and “oidion”—“male genitalia.” Recently,
Djordjevic et al. (2009a,b) reported their original
technique of neophalloplasty/metoidioplasty, based on
the repair of most severe forms of hypospadias.

We aim to review the knowledge of clitoral anatomy
and present a brief analysis of the current issue con-
cerning clitoral reconstruction in female to male sex
reassignment surgery.

CLITORAL ANATOMY

Numerous anatomical investigations have been
performed on the developing penis, while little
emphasis was put on elucidation of detailed clitoral
anatomy (Baskin et al., 1997, 1998). Although the
clitoral anatomy was poorly described for decades,
recent literature has documented its anatomical fea-
tures and components. Clitoris is composed of clitoral
glans, body, bulbs and crus that lie on the pelvic

bones near the urethra, vulva, vagina, and surround-
ing musculature (Ginger et al., 2011; Oakley et al.,
2013). Baskin et al. (1999) observed the anatomical
analogy between fetal clitoris and penis by anatomical
dissection of the clitoris. They found that the clitoral
nerves are positioned at 11 o’clock and 1 o’clock along
the shaft of the clitoris and glans. The absence of
nerves at the 12 o’clock position and the lowest nerve
density on the ventral aspect of the glans were
emphasized, as well as abundant innervation of the
top and dorsal portion of the glans clitoris, as reported
by Shih et al. (2013). Vaze et al. (2008) also
researched the course of the dorsal nerve of the clito-
ris. In this study on 6 adult cadavers their findings
were similar to those of Baskin et al. (1999), but the
exact function of the dorsal clitoral nerve remained
uncertain. Both groups concluded that meticulous dis-
section of the dorsal nerve of the clitoris was neces-
sary to avoid its injury during clitoral surgery, as well
as postoperative consequences.

Another study reported from Rees et al. (2000)
demonstrates the importance of the anatomy of clito-
ral ligaments. The ligamentous support of the clitoris
consists of superficial and deep components. The
superficial part attaches the mons pubis to the body

Fig. 2. After degloving, the clitoris is lengthened by
dorsolateral dissection of suspensory and fundiform clito-
ral ligaments. [Color figure can be viewed in the online
issue, which is available at wileyonlinelibrary.com.]

Fig. 1. Preoperative appearance. Clitoris is hormo-
nally enlarged. [Color figure can be viewed in the online
issue, which is available at wileyonlinelibrary.com.]
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Female-to-Male Gender Affirmation Phalloplasty: Radial Forearm Free Flap
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Female-to-Male Gender Affirmation Phalloplasty: Radial Forearm Free Flap
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Fig. 8-3 The forearm donor site of a 48-year-old transman after RFFF harvest with immediate bovine 
collagen reconstruction, followed 3 weeks later by a partial-thickness autologous skin graft.
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passed through the shaft urethra and then into the
bladder. The genital skin surrounding the catheter
is elliptically incised with a width of at least 25 mm.
The predominant tissues included in the urethro-
plasty are: urethral plate, clitoral shaft skin, and

vulvar skin. In the most proximal portion, an ante-
rior vaginal wall flap is incorporated into the recon-
struction. The area around the external urethral
meatus presents the most difficult area to close
because the Skene’s glands are adjacent to the

Fig. 3. The Big Ben method as performed at Oregon Health & Science University. (A) Flap design with longer ure-
thral extension compared with other techniques (4 cm). (B) Incision markings. (C) Recipient site (lower retractor in
space where urethral extension will be routed). (D) Status after unilateral labia minora resection. Circle marks the
inset of proximal shaft urethra. (E) Postoperative appearance after inset of phallus and neo-urethra. DIEA/DIEV,
deep inferior epigastric artery/deep inferior epigastric vein.

Fig. 4. Example of partial flap loss management. (A) Patient with previous simple metoidioplasty – status post
first stage Big Ben method, complicated by increased phallic pressure necessitating release of ventral seam
and associated partial flap loss. (B) Healed appearance before second stage. (C) Final appearance after second
stage. No fistula or stricture formation and awaiting erectile implant.

“Staging” in Phalloplasty 585

semimalleable. The inflatable implant involves a reservoir behind the pubic bone that
directs fluid to fill a cylinder inside the shaft when initiated by a scrotal pump. A
release valve drains the water from the cylinder to the reservoir, restoring the flaccid
state. The semimalleable implant is manually shaped into the desired position. Unfor-
tunately, both types of implant are fraught with complications. Aside from infection
and extrusion, malfunction is the most notable issue. Because the semimalleable im-
plants are persistently erect, they represent a higher risk for extrusion. Both implants
need to be secured to the pubic bone in an effort to stabilize and decrease risk for
extrusion. Currently there is no transgender-specific implant that is approved by the
US Food and Drug Administration that addresses these complications. Osseointe-
grated prosthesis have been described in the literature, but are not commonly
used.27

Fig. 9. (A) Healed radial forearm free flap phalloplasty. (B) Healed anterolateral thigh flap
phalloplasty. (Courtesy of Jens Berli, MD, San Francisco, California.)

Fig. 10. Immediately postoperative view of glansplasty as a second-stage procedure on a
well-healed radial forearm free flap phalloplasty. (Courtesy of Jens Berli, MD, Portland,
Oregon.)
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rectangular middle segment to suture the flap (Fig.  
3).
　 The flap was raised with the patient in the supine 
position.  The skin and underlying fascia were incised 
at the medial border of the flap and dissected subfas-
cially in a medial to lateral direction.  Two perforators 
in the intermuscular septum between the rectus femo-
ris and vastus lateralis were identified and preserved.  
Subsequently,  the DB-LCFA was dissected in the 
intermuscular septum.  Motor branches of the femoral 
nerve running parallel to the vascular pedicle were 
carefully separated.  Next,  2 lateral femoral cutane-
ous nerves were identified at the proximal border of 
the flap,  dissected an additional 5cm proximally,  and 
divided.  Subsequently,  the lateral border of the flap 
was incised down to the fascia,  and dissection was 
continued in a lateral to medial direction under the 
fascia of the vastus lateralis muscle.  The distal bor-
der of the flap was then incised,  and the flap was ele-
vated in a distal to proximal direction.
　 A W-shaped incision was made in the pubic skin 
(Fig.  4),  and the innervated nerve island-pedicled 
ALT flap was moved to the genital area through a 
tunnel under the rectus femoris and sartorius muscles.  
The lateral flap segment was wrapped around an 18 Fr 
urethral catheter to create a neourethra (Fig.  5A).  In 

addition,  the neourethral tube was covered by the 
medial flap segment to create a tube within a tube.  
The neourethra was anastomosed to the external ori-
fice of the urethra that had been lengthened up to the 
level of the clitoris in the previous surgery.  Two 
dorsal nerves of the clitoris,  which were the terminal 
branches of the pudendal nerve,  were identified on 
both sides of the clitoris (Fig.  5B) and anastomosed to 
the 2 lateral femoral cutaneous nerves of the flap 
(Fig.  5C).  The fascia of the neophallus was sutured 
to the pubic periosteum,  followed by closure of the 
skin (Fig.  6A,  6B).  The flap donor site was covered 
with a split-thickness skin graft taken from the con-
tralateral thigh (Fig.  6C).
　 Antibiotics were given for 7 days,  but no antico-
agulants were administered after the surgery.  The 
patient was kept on bed rest for 7 days and then 
allowed to walk.  Fourteen days later,  the urethral 
catheter was removed and the patient became able to 
urinate in the standing position (Fig.  7A).  The post-
operative course was uneventful,  without complica-
tions such as flap necrosis,  formation of a urethrocu-
taneous fistula,  or urethral stenosis.  Six months 
postoperatively,  the patient was able to feel sexual 
sensations in the reconstructed phallus.  Ten months 
after the surgery,  sculpturing of the neoglans was 
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Fig. 3　 The 22-year-old female-to-male transsexual patient.  A,  the patient’s condition before surgery; B,  flap design in the right thigh.
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Anterolateral Thigh Flap Phalloplasty

Final Considerations and Future Perspectives
$POTUSVDUJPO�PG�BO�BFTUIFUJD�BOE�GVODUJPOBM�QFOJT�JT�B�DIBMMFOHF�GPS�SFDPOTUSVDUJWF�TVSHFPOT��
!FSF�JT�OP�EPOPS�UJTTVF�XJUI�TJNJMBS�GFBUVSFT�JO�UIF�CPEZ
�BOE�UIF�DPTNFUJD�BOE�GVODUJPOBM�
SFRVJTJUFT�BSF�FYUSFNFMZ�IJHI��"�GVODUJPOJOH�VSFUISB�JT�OFFEFE�GPS�VOIJOEFSFE�WPJEJOH�XIJMF�
TUBOEJOH
�UIF�QIBMMVT�NVTU�CF�TFOTBUF�UP�BMMPX�TBGF�JNQMBOUBUJPO�PG�BO�FSFDUJMF�EFWJDF�BOE�
FSPHFOPVT�TUJNVMBUJPO
�BOE�GJ BMMZ�UIF�QBUJFOU�OFFET�BO�BDDFQUBCMF�BFTUIFUJD�BQQFBSBODF��

!F�TUBOEBSE�3''�QIBMMPQMBTUZ�TFFNT�UP�CF�UIF�UFDIOJRVF�UIBU�NFFUT�NPTU�PG�UIFTF�HPBMT��
%JTTBUJTGBDUJPO�XJUI�UIF�BQQFBSBODF�PG�UIF�EPOPS�TJUF�PO�UIF�BSN�IBT�MFBE�VT�UP�TFFL�BO�BM�
UFSOBUJWF�UFDIOJRVF�UIBU�QSPWJEFT�SFTVMUT�DPNQBSBCMF�XJUI�UIF�3''�BOE�QPTTJCMZ�BWPJE�UIF�
OFFE�GPS�NJDSPTVSHFSZ�UP�NBLF�UIJT�UFDIOJRVF�VTBCMF�CZ�OPONJDSPTVSHFPOT��!JT�MBUUFS�BT�
QFDU�NVTU�BMTP�CF�DPOTJEFSFE
�CFDBVTF�UIF�SFRVFTU�GPS�QIBMMPQMBTUZ�QSPDFEVSFT�JT�TUFBEJMZ�
JODSFBTJOH
�BOE�XPSMEXJEF�NBOZ�DFOUFST�BSF�CFHJOOJOH�UP�QFSGPSN�QIBMMPQMBTUJFT��

!F�GJ ME�PG�QIBMMPQMBTUZ�JT�JO�DPOUJOVPVT�EFWFMPQNFOU
�BOE�JNQSPWFNFOU�NVTU�BMXBZT�CF�
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Fig. 9-2, cont'd G, The ALT flap is eventu-
ally tubed around the SCIAP. Coronaplasty is 
staged. H, Closure is obtained without any ten-
sion. If there is any doubt, the sutures are re-
leased, and a skin graft should be used to relieve 
the tension. I, The results are shown 1 year after 
surgery. 
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27.3        Preoperative Diagnostics 

 The simplest way of fi nding the most constant 
perforator (within a circle of 3 cm of midpoint of 
the line drawn between the anterior superior iliac 

  Fig. 27.1    Reconstruction of the phallus without the ure-
thra by the pedicle ALT fl ap – direct donor site closure. In 
thin patients, when the donor defect is less than 8–10 cm 
large, direct donor closure is possible       

  Fig. 27.2    Reconstruction of the phallus without the ure-
thra by the pedicle ALT fl ap – donor closure by dermal 
substitute (Integra) and split-thickness skin graft. When 
subdermal fat on the thigh is thicker, to avoid a steplike 
deformity, the donor site is closed fi rst by the dermal 
substitute covered by a silicone sheath and 2–3 weeks 
later by a split- thickness skin graft       

  Fig. 27.3    Total phallic reconstruction (“tube within a 
tube”) in a patient with subdermal fat thicker than 2 cm 
(result at the end of reconstruction). Since, because of the 
thickness of the fl ap, it was impossible to close primarily 
the “outer tube,” split-thickness skin grafting was neces-
sary on the ventral side of the penile shaft       
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Amélioration esthétique de l’enveloppe :
glanuloplastie

A neo-glans is sculptured according to a modified
Norfolk technique, thus creating a cosmetically acceptable
phallus. This technique produces a glans ridge and coronal
groove and is performed at least 3 months after the phal-
loplasty to avoid vascular ischemia (Fig. 3).

Penile prosthesis implantation is carried out at least 1
year after the TPC, once all potential urethral complications
have been addressed. The type of implant inserted may
include either semirigid or inflatable devices. The number
of cylinders implanted is generally planned in preoperative
setting, according to the bulk of the phallus. The surgical
steps of this procedure follow the ones previously described
in a recent publication [6].

Postoperative management and follow-up

Patients were discharged with prophylactic oral antibiotics
for 1 week and reviewed thereafter to exclude any early
postoperative complication. They were then reviewed at
3-month intervals throughout the first year.

Results

From November 2008 to August 2018, a consecutive series
of transgender men underwent a GGAS in two national
tertiary referral centers. The selection process is summar-
ized in Fig. 4: a total of 34 patients were enrolled in study.
Only patients who followed a structured clinical path for
transgender patients, whom decided to undergo SPP to
achieve GGAS were enrolled in the study. A retrospective
analysis was conducted extrapolating data from the clinical
records and operative notes. An independent blinded
double-review of all extrapolated data was performed by
MF and AC to prevent oversights and bias. Patients with
incomplete clinical records or follow-up were excluded
from our study.

A descriptive analysis was carried out setting intra and
postoperative complications, operative time, and hospital
stay as primary outcomes. Functional outcomes were
extrapolated from a four-item “ad hoc” questionnaire
administered through a telephone interview at 12 months
follow-up (Table 1).

Univariate logistic regression was utilized to identify
predictive factors of postoperative complications.

A descriptive analysis of the surgical and functional
outcomes was conducted.

Categorical variables were described using frequency
and percentage, whilst continuous variables were described
using median and interquartile range (IQR) value. Uni-
variate logistic regression was estimated to identify pre-
dictive factors of postoperative complications. Two-sided p
< 0.05 was set to be statistically significant. Statistical

analysis was carried out using STATA statistical software
package (v.14)

Patients’ features are summarized in Table 2. Med-
ian age was 45 (IQR 35–49). Median BMI was 24
(IQR 22–26). The median follow-up was 88 months
(IQR 16–102). Median operative time resulted 135 min
(IQR 120–215). A defatting of the flap was necessary in
27 patients (79.4%) as well as a caudal repositioning of
the umbilicus in ten patients (29.4%). Lateral rotational
flaps to close the abdominal defect were required in 24
patients (70.5%), whereas a direct closure of the abdom-
inal defect was possible in the remainder. Median flap
measurements were; length of 13 cm (IQR 12–13) and
width of 12 cm (IQR 11–12). Median hospital stay was
5 days (IQR 4–6).

Eleven patients (32.3%) underwent urethral reconstruc-
tion: nine required a urethral advancement, whereas an
RAU was created in two patients (Fig. 5). Patients under-
going RAU were excluded from the functional outcomes
analysis to reduce potential bias.

Eighteen patients (52.9%) completed the three stages of
surgery and were therefore considered for functional out-
comes analysis as summarized in. Overall, 89% of patients
declared full satisfaction with the TPC, 83% would
recommend the procedure to someone else, and 89% would
undergo the same procedure again. The majority of patients
(66%) could achieve regularly orgasm during sexual pene-
trative intercourse.

Fig. 3 Neo-glans sculpting according to a modified Norfolk technique.
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Phalloplasty is the most amazing reconstructive 
surgery and its vital role in the quality of life 
of the transsexual patients is undeniable. There 
are several techniques used for glans sculpting, 
but none of them have long-lasting results. 
Flattening of the coronal ridge is one the most 
FRPPRQ� RXWFRPHV� ����� $V� WKH� JUHDWHVW� SODVWLF�
and reconstructive surgery center in Middle 
East, we perform at least 10 sex reassignment 
surgeries in a month. Therefore, we have an 
invaluable dataset for this kind of operation. 
We often apply two common phalloplasty 
techniques including Radial Forearm Free Flap 
�5)))�� DQG� SHGLFOHG� $QWHURODWHUDO� 7KLJK� ÀDS�
�$/7��DW�RXU�FHQWHU��5HFHQWO\�� WKH� LQWURGXFWLRQ�
RI� QRYHO� WHFKQLTXHV� VXFK� DV�$/7�)/$3�5)))�
and functional prosthesis has not only improved 
the surgical outcome but also aesthetical aspects 
RI�WKLV�SURFHGXUH������7KXV��LQ�WKH�SUHVHQW�VWXG\��
a new technique was introduced and compared 
with Norfolk technique for coronaplasty 
following phalloplasty.

MATERIALS AND METHODS

In the present randomized controlled study, 40 
transgender patients were enrolled from February 
2016 to December 2018, at St. Fatima Plastic 
DQG�5HFRQVWUXFWLYH�6XUJHU\�&HQWHU�DI¿OLDWHG�WR�
Iran University of Medical Sciences in Tehran, 
Iran. The exclusion criteria were smoking, 
SUHGLVSRVLQJ� GLVHDVHV� �GLDEHWHV� PHOOLWXV��
FROODJHQ� YDVFXODU� GLVHDVH��� DQG� LQDELOLW\� RU�
refusing to undergo the follow-up. The patients 
were randomly assigned in two groups including 
��� SDWLHQWV� ZLWK� $/7� ÀDS�5)))� SKDOORSODVW\�
followed with our new coronaplasty technique 
�JURXS����DQG����SDWLHQWV�ZLWK�$/7�ÀDS�5)))�
phalloplasty followed with Norfolk technique 
�JURXS�����

The surgery was performed by the same 
surgeon for both groups after obtaining an 
informed consent from all the patients. For 
patients in group 1, the neo-glans length was 
considered equal to neo-phallus diameter 
�)LJXUH� �$��� :LWK� DQ� REOLTXH� ���� GHJUHH��
LQFLVLRQ�� GLVWDOO\�EDVHG� ÀDS� �ZLWK� �� FP�ZLGWK��
was raised to create a neo-glans with greater 
GRUVDO� OHQJWK� UHODWLYH� WR� YHQWUDO� OHQJWK� �)LJXUH�
1B and C�. Then, medium-thickness skin graft 

was used to cover the whole defect area. 
Skin graft should be crescent-like and wide 

enough to cover both defect and dorsal areas of 
UDLVHG�ÀDS��7R�SHUIRUP� WKH� SURFHGXUH�� WKH� WZR�
ends of skin graft were sutured to the ends of 
the defect area with adequate tension, and then 
LW�ZDV�¿[HG�WR�WKH�GLVWDO�DQG�SUR[LPDO�HGJHV�RI�
WKH� GHIHFW� DUHD� �)LJXUH� �'��� 7R� FUHDWH� GLVWLQFW�
coronal sulcus and coronal ridge and achieve 
aesthetically favorable results with naturally 
DSSHDULQJ�JODQV������0RQRFU\O�PDWWUHVV�VXWXUHV�
were used through the skin graft and beneath 
WKH�FRURQDO�ÀDS�WRZDUG�WKH�GLVWDO�HQG�RI�WKH�QHR�
JODQV��)LJXUHV��$�(���

$W� WKH� HQG� �)LJXUH� �$��� JUDIWHG� DUHD� ZDV�
covered with petroleum-gauze dressing, which 
ZDV� UHPRYHG� �� GD\V� DIWHU� WKH� SURFHGXUH�� � )RU�
patients in group 2, Norfolk technique was 
performed as following: On the neo-phallus, 

INTRODUCTION

Fig. 1: A: Marking. B: Schematic view of the new 
technique. C: Flap rising. D: Medium thickness skin 
graft covered the donor site and the dorsal aspect of 
WKH�UDLVHG�ÀDS�
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an 11- cm long incision was made about 3 cm 
dorsally away from the tip, and was deepened to 
WKH�VXEFXWDQHRXV�WLVVXH������'LVWDO�XQGHUPLQLQJ�
from the incision site was carried out for about 1 
FP�RQ�WKH�GRUVDO�DVSHFW�UHGXFLQJ�WR�����FP�RQ�WKH�
YHQWUDO�DVSHFW��)LJXUH��%���7KH�FLUFXPIHUHQWLDO�
VNLQ�ÀDS�FUHDWHG�IURP�XQGHUPLQLQJ�ZDV�IROGHG�
RYHU� LWVHOI�DQG�ZDV�¿[HG�ZLWK�PDWWUHVV�VXWXUHV�
�)LJXUH��&���

The raw surface was covered with split-
thickness skin graft. The grafted area was 
covered with a tie over petroleum-gauze 
GUHVVLQJ��ZKLFK�ZDV�UHPRYHG���GD\V�ODWHU��7KH�
UHVXOWV� ZHUH� VFRUHG� VXEMHFWLYHO\� RQ� D� ��SRLQW�
VFDOH�E\�WKH�SDWLHQW�DQG�REMHFWLYHO\�E\�DQ�DVVHVVRU�
�DQRWKHU� SODVWLF� VXUJHRQ�� DW� �� DQG� ��� PRQWKV�
DIWHU�WKH�RSHUDWLRQ��7KH�WRWDO�VFRUH�ZDV�FODVVL¿HG�
DV����XQDFFHSWDEOH������IDLU���DQG����DFFHSWDEOH���
UMIN Clinical Trials Registry was undertaken 
as Unique ID issued by UMIN: UMIN000036014 
DQG�5HFHLSW� QXPEHU� RI� 5���������� DW� KWWSV���
XSORDG�XPLQ�DF�MS�FJL�RSHQ�ELQ�FWUBH�FWUBYLHZ�
FJL"UHFSWQR 5����������� The statistical 
analysis was performed using IBM SPSS 
VRIWZDUH��9HUVLRQ�������&KLFDJR��,/��86$���DQG�
the p� YDOXH� OHVV� WKDQ� ����� ZDV� FRQVLGHUHG� DV�
VWDWLVWLFDOO\�VLJQL¿FDQW��

RESULTS

$W� ��PRQWK� SRVWRSHUDWLYH� IROORZ�XS�� WKHUH�
ZDV� RQH� SDWLHQW� ZLWK� VFRUH� �� �XQDFFHSWDEOH��
in Norfolk group, whereas such case was not 
reported in new technique group. On the other 
KDQG�� WKHUH�ZHUH� �� DQG� �� SDWLHQWV� ZKR� VFRUHG�

�� �IDLU�� LQ� 1RUIRON� DQG� QHZ� WHFKQLTXH� JURXSV��
respectively. In addition, 17 patients in new 
technique group believed that, the results were 
acceptable, compared to 14 patients in Norfolk 
JURXS� �p ������� $W� ���PRQWK� SRVWRSHUDWLYH�
follow-up, although there was no patient with 
VFRUH���LQ�QHZ�WHFKQLTXH�JURXS����SDWLHQWV�ZDV�
reported in Norfolk group. Meanwhile, 4 patients 
in new technique group and 7 patients in Norfolk 
group gave score 2 to the results. There were 16 
patients in new technique group compared to 
8 patients in Norfolk group who believed that, 
the results were acceptable. The difference was 
VWDWLVWLFDOO\�VLJQL¿FDQW�UHJDUGLQJ�WKH�DFFHSWDEOH�
UHVXOWV�EHWZHHQ�WZR�JURXSV��p��������

$W� ��PRQWK� SRVWRSHUDWLYH� IROORZ�XS�� RQH�
assessor scored 1, 4 assessors scored 2, and 
���DVVHVVRUV�VFRUHG��� WR� WKH�UHVXOWV�RI�1RUIRON�
technique. Whereas, for new technique, one 
assessor scored 2, and 19 assessors scored 3. 
7KHUH� ZDV� QR� VLJQL¿FDQW� GLIIHUHQFH� UHJDUGLQJ�
DFFHSWDEOH�UHVXOWV�EHWZHHQ�WZR�JURXSV��p �������
$W����PRQWK�IROORZ�XS����DVVHVVRUV�VFRUHG������
assessors scored 2, and 11assessors scored 3 
in Norfolk group. However, for new technique 
group, 2 assessors scored 2, and 18 assessors 
scored 3 to the results. The number of acceptable 
results was statistically higher in new technique 
group compared to Norfolk group, based on 
DVVHVVRUV¶� VFRUHV� �p ������� 7DEOH� �� VKRZV� WKH�
distribution of patients and assessors scores in 
new and Norfolk techniques groups. 

$OPRVW�����RI�WKH�SDWLHQWV�LQ�QHZ�WHFKQLTXH�
JURXS�ZHUH�VDWLV¿HG�ZLWK�WKH�RXWFRPH�RI�VXUJHU\�
and considered it as acceptable at 6-month follow-

Fig. 2: A: First  needle passage. B: Full thickness 
suture. C: Making horizontal mattress suture. D: 
Second needle movement. E: Knotting.

Fig. 3: A: Final view of new technique. B: Schematic 
view of Norfolk technique. C: Final view of Norfolk 
technique.
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For a glansplasty ( Fig. 19.8 ), we prefer to create the neocoronal ridge before elevating the flap. To create a more natural appearance of the glans, the
neocoronal ridge can be marked out in a boomerang shape but a plain circumferential incision is also acceptable. The incision is made about 3.5–4.0 ​cm from
the distal tip of the neophallus. A proximally based 1 ​cm skin flap is elevated in the deep dermal plane circumferentially around the phallus. The thin skin flap is
folded onto itself and secured with interrupted 5-0 polyglyconate suture to create the corona. The palmaris longus tendon or a thin strip of acellular dermal
matrix can be inserted within the neocoronal ridge in an attempt to reduce subsequent flattening. The exposed deep dermal/subcutaneous donor site is then
covered with a full-thickness skin graft. The skin graft usually heals, appearing like a scar, similar to that seen following circumcision. Over time, the neocoronal
ridge can flatten. Further reconstruction of the ridge can be accomplished by inserting acellular dermal matrix or injectable fillers. The slightly darker color of the
glans can be achieved with tattoo techniques. Reconstruction of foreskin is technically not feasible or has at least, not been described.

Figure 19.8
Glansplasty. The neoglans is formed by elevating a circumferential epidermal–dermal skin ridge that is folded on itself with interrupted absorbable
sutures. The donor site is skin grafted with a small strip of full-thickness skin graft. This will give the appearance of a circumcised glans.

Implantable Penile Prosthesis
To reduce the risk of implant erosion or extrusion, insertion of the implantable penile prosthesis (IPP) is usually delayed 12 months for the return of sensation.
For the same reason, it is prudent to account for sufficient distal soft tissue coverage at the time of phalloplasty. Various techniques are described to reduce the
risk of erosion and extrusion, such as reinforcing the most distal area of the IPP prosthesis with fascia latae, acellular dermal matrix, or a polyethylene
terephthalate sleeve. In congenital cases, the IPP should only be implanted in the late adolescence to early adulthood, as a high degree of maturity is needed to
avoid complications.

The main complications of IPP are:

•
Mechanical dysfunction

•
Leakage of reservoir

•
Erosion and extrusion

•
Infection

•
Penile fibrosis/disfigurement

Timing of Phalloplasty for Congenital Cases
The normal male genitalia experiences exponential growth during puberty secondary to increased testosterone receptor density. A neophallus lacks these
receptors and will only grow longitudinally with the child. Therefore, reconstruction is usually delayed until after puberty to ensure adequate size of the
phalloplasty. This, however, has to be balanced against the potential downside of delayed psychosexual development.

Radial Forearm Free Flap Phalloplasty
Since its first description by Chang et​al. in 1984, the radial forearm free flap phalloplasty (RFFFP) has become the gold standard due to the tissue pliability,
limited donor site morbidity, dual sensory innervation, and aesthetic outcome. Provided there is mixed radial–ulnar vascular supply, the flap should be harvested
from the nondominant hand (see also Chapter 47 ).

Flap Characteristics
Neurovascular Structures



in 11–15%, potentially exacerbated by friction against vascu-
lar grafts [66, 70•, 71].

Several principles of neophallus prosthesis placement have
grown out of these challenges. Most series describe a mini-
mum 6- to 9-month delay between phalloplasty and prosthesis
implantation to ensure restored sensation and complete ure-
thral healing [48, 65–69, 72, 73].With widespread adoption of
microvascular techniques in phalloplasty, a sensate neophallus
is now achievable. Sensation in the neophallus helps to pre-
vent distal erosion and should be achieved prior to prosthesis
placement. The surgeon must aim to maximize rigidity and
size in the erect state, while balancing risks of risk of extrusion
due to chronic pressure and distortion of the neophallus.
Malleable prostheses have a decreased risk of mechanical fail-
ure, yet create a chronic pressurized state that may contribute
to erosion [72, 74–76]. The decision to use single vs. dual
cylinders depends on girth of the neophallus [66, 69, 76].
Although dual cylinders provide improved rigidity, they may
also distort the neophallus, leading some to conclude that a
single inflatable cylinder is esthetically superior [73].

To recapitulate corpora cavernosa, many institutions
have utilized neotunical “socks” made of Gore-Tex
(polytetrafluoroethylene, PTFE; Gore Medical, Flagstaff,
AZ, US) or dacron vascular grafts [65–68, 70•, 71, 73, 76].
In addition to providing distal glans cushioning, these
socks serve as scaffolding for proximal anchoring to the
pubic bone. The sheaths are sewn around the proximal

portion of the implant or rear-tip extenders then fixed to
the inferior aspect of the pubic symphyseal periosteum or
ischial tuberosity [67] using non-absorbable suture.
Another technique involves drilling a corticotomy into
the anterior pubic ramus which complements the shape of
the rear-tip extender, anchoring the proximal portion of the
implant directly into the pubic ramus [69, 77].

Scrotoplasty

Scrotoplasty is performed with a goal of creating a pouch-like
scrotum positioned anterior to the medial thighs, with capacity
for future testicular prosthesis placement if this is desired by
the patient. The labia majora are typically used for
scrotoplasty flaps, as the embryologic homolog with similar
color, texture, hair-bearing nature, and erogenous sensation.
Older techniques describe midline closure of the labia with
placement of testicular prostheses, V-Y plasties to bring the
scrotum more anterior, and tissue expander-based techniques
[78–80]. Many of these approaches, however, create scrotums
that are esthetically reminiscent of labia majora and undesir-
able to patients, unnatural appearing or positioned between the
legs rather than anterior.

Selvaggi and colleagues describe a novel approach to
scrotoplasty at the time of RFFF phalloplasty in 240 patients,
with no major complications and good patient satisfaction
regarding scrotal volume, shape, and position [81]. In this

Fig. 2 Radial forearm free flap phalloplasty (left: preoperative female anatomy, left: postoperative anatomy). Urethral strictures often occur at the
junction of the pars fixa (fixed/horizontal urethra) and neophallic urethra. Illustrations by Zackary Herbst
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a small skin resection of the lateral excess of the
skin/fat edge or, more frequently and simply, by
lowering the sack (lowering the stitch between
labial tips and the middle point of the dorsal cli-
toral skin). A horizontal excessive strip of the dor-
sal clitoral skin is always removed (usually its

length is less than 1 cm and height is less than 4
mm). Finally, reabsorbable sutures are used to
close the perineal donor area (deeply), the sub-
cutaneous layer, and the scrotal skin. Final results

Fig. 1. Markings for the incision on the labia majora.

Fig. 2. (Above) Schematic drawing of the incision on the labia majora. (Be-
low) Schematic drawing of the incision on the labia majora (lateral view, flaps
pulled down).

Fig. 3. Close-up view of the incision around the vagina, with the
clitoris lifted.
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minor forms of wound dehiscence and skin slough
occurred only in 11 (4.5 percent) of the 240 cases;
however, none of the patients required additional
surgery for scrotal reshaping or for skin slough
(wounds healed simply with dressings). At the very
beginning of our series, when developing our
technique, a partial labial flap necrosis occurred.

At regular short- and long-term urological and
plastic surgery follow-up consultations, all patients
were very pleased by the result of the scrotoplasty,
even before the testicle or erectile implant. All of
them preferred to keep tactile and erogenous sen-
sitivity of the genital area.30

Volume, shape, and position of the recon-
structed scrotum were always satisfying to the pa-Fig. 5. The labia majora flaps are being elevated.

Fig. 6. (Left) The labia majora flaps, once elevated, are rotated medially and bent on themselves. (Center) The flaps are sutured
together (medially) and to the dorsal clitoral skin/pubic area superiorly. (Right) Example of a result at the end of the procedure.

Fig. 7. Schematic drawing of the final result (suturing lines).
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Fig. 10-7 A, Second stage: glansplasty and urethroplasty. B, The glans is reconstructed by the Nor-
folk technique, which involves the use of a full-thickness skin graft from a non-hair-bearing area. The 
buccal mucosal graft is positioned in the distal half of the neophallus, forming the new urethral plate.  
C, The urethral plate is dissected from the penile skin and tubularized. D, Final appearance after ure-
thral reconstruction.
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Phalloplastie : Prothèse pénienne
PROSTHESIS DESIGNED FOR 
PHALLOPLASTY : THE ZSI 475 FTM

Implantation of an erectile prosthesis after phalloplasty faces
many challenges. Because of the absence of a corpora cavernosa
albuginea,2 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 Montie3) and used the 3-piece Scott
penile inflation device designed 6 years earlier.4 Only a few
publications have since reported the outcomes of penile pros-
thesis implantations.5e8

The 3 largest of the most-recent retrospectives studies6e8 used
up to 8 different types of prosthesis, with all conceived for a penis
with corpus cavernosum. A new type of prosthesis, the inflat-
able 3-piece ZSI 475FtM (Zephyr Surgical Implants, Geneva,
Switzerland), 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 im-
plantation base for pubic bone fixation, a realistically shaped hard
glans, and a pump shaped like a testicle (Figure 1). This pros-
thesis seems to have several advantages, but no safety data are
currently available. The aim of this study was to describe the
feasibility, safety, and patient satisfaction of the ZSI 475FtM.

METHODS

Patients
From June 2016 to November 2017, implantation of the ZSI

475 FtM was proposed to patients who needed a penile pros-
thesis. All types of phalloplasty were included and were mainly
performed in our institution. There were no exclusion criteria.

Figure 1. The ZSI 475 FtM. Figure 1 is available in color online at www.jsm.jsexmed.org.
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modified technique of suprapubic phalloplasty.
The primary goal was to provide a neophallus with
an easily hidden scar for patients who wish to
reduce, or who are particularly concerned with,
the visible and stigmatizing scar of the free flap
techniques, in particular the forearm free flap
phalloplasty, which is the most commonly used
today.

Anthropometric measures showed that the
average length and diameter of the neophallus
were consistent with the average length and
circumference of biological men (length
Mean = 12.6 cm, range 9.5–16 cm). The average
height of these initial biological females was also
consistent with that of biological females, and the
BMI and abdominal circumference within normal
range for men (NCEP, IDF). National European
and North American standards of health consider
acceptable a BMI of 25 and below, and an abdomi-
nal circumference up to 94 cm as acceptable for
men (up to 80 cm as acceptable for women).

The results from satisfaction show that 95%
of the patients were satisfied with the appearance

of their penis, a percentage that is similar, and
even slightly better, than the 76–90% reported in
other series [10,12,24,39–41]. Our previous find-
ings comparing forearm free flap and suprapubic
phalloplasty similarly showed better satisfaction
with the appearance of the neophallus compared
with forearm free flap phalloplasty [42,43]. Inter-
estingly, the current data indicate that satisfaction
with the appearance of the penis is significantly
correlated with satisfaction of its perceived length
and diameter but not with the actual length and
diameter of the penis. Satisfaction is therefore a
subjective event that may be influenced by several
factors, including choices and context. Reports on
satisfaction may be biased when techniques are
offered without alternatives and may be overesti-
mated compared with what would be declared, if
choices were given. As few studies compare satis-
faction of patients receiving different techniques,
definite conclusions about an ideal phalloplasty
remain open to debate.

Figure 4 illustrates the appearance of suprapu-
bic and forearm free flap phalloplasty and shows

Figure 4 Suprapubic phalloplasty
(top) with its more natural appear-
ance and homogeneous skin color
and texture with lower abdomen
and lower abdominal scar com-
pared with the forearm free flap
(bottom) presenting with a more
patchwork appearance and a very
large stigmatizing scar seen on the
background forearm but presenting
the advantage of a functional
urethra.

294 Terrier et al.
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