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Abstract

2

Congenital aphallia is a rare anomaly with little supporting literature and controversial management. The aim of this review
is to assess the most recent literature with a focus on staged management of these cases. We performed a PubMed search
of all English literature in the past 10 years using the term aphallia. Twenty-three articles were identified of which six were
excluded. A further three papers meeting our criteria were found in the references to papers initially identified. We found
that management can be staged in three phases: short, intermediate and long-term. We conclude that optimal short-term
management centers on resuscitation and urinary diversion as necessary, intermediate-term management entails urethrorec-
tal fistula division, urethrostomy and neophallus creation and long-term management results in successful neophalloplasty,
urethroplasty, prosthetic implant and continued protection of the upper urinary tracts with a Mitrofanoff. All this within a
multidisciplinary team ensuring shared decision-making with the patient and their family.

Keywords Aphallia - Urethrorectal fistula - Neophalloplasty - Urethroplasty

Introduction

Aphallia is a rare disorder with only around 100 cases
reported in the literature [1]. Because of its rarity (incidence
estimated to be 1 in 10-30 million births) [2-4] and the dif-
ficulties it presents to both patient and families, treatment of
this condition has been controversial. We review the English
literature over the last 10 years in an attempt to clarify and
better understand aphallia and its management.

Methods

Ethics was obtained from the Human Research Ethics Com-
mittee for the University of the Witwatersrand (R14/49).
We performed a PubMed search of the English literature
using the term ‘Aphallia’ with the following filters: Articles
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published in the last 10 years (2007-2017), Human subjects
and children (birth—18 years). Because of the significant
shift in attitude toward managing this subset of patients with
feminizing genitoplasty to raising these children as male
with phallus reconstructive procedures, we decided to limit
our literature search to the last 10 years, thereby helping us
strategize management based on recent literature more in
line with current ‘standard of care’.

Results

The search rendered 23 articles. Six articles were excluded
(one paper not in English, two papers on intra-vesical
penises, one systematic review and two papers that did not
report on interventions). A further three papers fitting our
criteria were identified when assessing references to the arti-
cles already included.

Table 1 shows all applicable papers with their cases, asso-
ciated abnormalities, site of the urethrorectal fistula and type
of intervention.

The above studies were case reports or case series report-
ing 30 cases of aphallia with a maximum of four cases per
publication. Patient age ranged from a gestational age of
35 weeks to 12 years old. Four cases did not comment on
associated abnormalities and only 3 (10%) cases reported no

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00383-018-4271-z&domain=pdf

Pediatric Surgery International (2018) 34:813-821

814

191010
juerdsuen jo uonejuerduwr Sur
-XNJRI-UOU )M JJOURJONTA
pU® IOpPeR[qOaU [BI3BI0J]
Awojsoreain Furstrodwa],
juedsuen [euay

AW0)$01912IN0I)INSULT) 1J9]
-0}-1y31I pue SISA[0I3j0IN I9)e

Aoy

-09[NONIAAIP [eIdjoInered pue

uoneyue[dwrar [ersjom Y3t
parade) [eUOISIOXD [BIISOABTIUT
Ad Jo uone[qy

AWO109[NONIAIP pUe
uonejue[dwror [e1ojeIn [eIore[Ig
uonee[Ip [eIyIdIN
Kyraqnd
e Kiserdoqreyd 1oy pauueg
uonisod
-suel) [eIy)aIn JOLIdJUR J9)e]
Aw03s0ISAD Tentu]
Kyserdorreyd
‘gourjonIA ‘AwoisoryaIn
[eouLIdd "AWO0)SOJISAA SNOIAdI]
stsaysoad oqruad 1918
Jjouejontp pue Asedog
-1eyd ‘Awojsoryiain snoradid
Kyserdoxy)
-om pue Kisejdorreyd paSeis

Juonuaazayur-axd perq
Jfserdoyreyd
opnasd pue Ajseidoryan
[esutrad pare3Se)s 10y pauue[q

ouyouIydsisoq

suejourydsisod

suejourydsisodq

oudjoutydsalg

ouyouIydsalg

pauonuUAW JON
oueyouIydsisoq

orryourydsarg

orrdyourydsarg

Kerop TeyuawdoraAaap priA
BIULISY [edI[IqUIf)
BILIQY [eUINSUT JJO]

Surx eaSeydosao yim
WN[NOTIISAIP [[QISUILIOY]
snue snojnyed JoLRIUY

s1souoSe Ioppe[q eIsene
[e1o101n 1J9] €1d03109 [e10)aIN JYSTY
(IAOW 1391 “Koupry dnserd
-sAp 1y311) eise[dsAp [euar [eroye[ig
snuis [eyruaSoIn oNoudls

ANd

WNNINIAAIP 19PPe[q PapIS-1YSTy

Joou 1oppe[q snofnjed
uonedrdnp pue sisorydouoid)

— -oIoIpAy yrm uononxnsqo AN WSy

snue pade[dsip A[IoLouy

pauonuawW JON

pauonuaw JON

xutIs pioo reurdg

Suimolreu [eryiorn

19301

1391 91d0309 SUTAISOAI S[OLNN PAAR[IP
/ WNNOTIISAIP JOPPR[q [BIJ0INLId]
UNA A SPRID [elje[lg
1012I0IpAY 39T
stsorydouoIpAy [ersrerg

uonesrdnp
rented pue Aydone [euar Y3y

ANA IYSU [IT 2pe1D

pauonuawW JON

pauonuaw JON
uonern3yuod erdojod

Passo01d 1YS11-0)-1J9] Ul SAOUPTY pasn,

erse[dsAp Aoupry 1301

ersejdodAy Asupry y3ry

IajeIneSouW 1J9] PIONISqOUON
soruweIpAyosIO

o jo [ Aeq

i1 jo T A

oI jo [ Aeq

aqi jo 1 Keq

syuow 9

s1eak 11
payrodar joN

ajLJo [ Aeq

syuow | |

SQLI3S ase))

y10da1 ase))

110da1 ase)

j10da1 ase))
j10dar ase)

y10do1 ase))

j10dar ase)

[8] ‘Te 10 uewpatLy

[1] e 30 suey|

[L] ‘T2 10 opadey

[9] ‘e 10 BoANOD

[¢] Te 30 [ehOD

[€] Te 30 1peqeuR[SY

[¢] 'Te 30 1ysof

UOTUIAINUT JO odAT,

B[MISY [£J02I0IYIAIN JO AIS

AIeurmo)ruag-uoN

AIeurInojuan)

SONI[EWIOUqE PIJRIIOSSY

a8y N wodar jo odA7,

oyny

UOT)USAIOIUT UASOYD PUE SANI[eULIOUqE pajerdosse ay) Surpnpout erjjeyde uo seponae paysiqnd jo Arewrwng | ajqel

pringer

Qs



815

Pediatric Surgery International (2018) 34:813-821

Awo3s0IsA) BISANE [RIYIRIN)

syuerdut
Ie[nonse) pue Aserdorreyd are
UOISIOAIP ATeuLIn)

Suruay3n yoou Ioppe[q
pue KjserdoisAo uonejuowsny

Kyserdojuag Jurzrurwo,j pauonuaw JoN

UONONI)SUOIAI [BIYIaIN
paSe1s pue Asejdorreyd 1o1e

Kyserdojuo3 Surzrurure,j orrdyouIydsisoq

Kyserdojuad Jurzrurwo,j ouyouIydsisod
AWO)SOIYIaIN [BAULID]
[eAOWAI QUO)S
Aw0}s03sAd uado snoraalg orryourydsarg
JUQUI)EAI) PISNYAI SJUTe] onyouIydsalg
&Eoﬁoﬁt&:
Teauriad Joj pauueld suyuIydsisod
Kiserdoqreyd sajey 1oy pauue|d
uonele[Ip [eIyiorn
Kyserdorreyq
Aw0}S0I0)0IN JO UMOPaYe] Joje ]
AW0)S0I912IN
snoaueind yim juejdsuen
[eUI OLIOABPED SNOTADI]
SISA[RIp [BOUOILIOG

oueyouIydsisoq

suejourydsisoq

uon

-ejuosald renur je AWO0ISOOISOA pauonuaw JON

uone)sasd syoom
LJot

¢ 1e KoueuSaid Jo uoneuTWIAY, BISOIE [BIYIOI)

sisejserp orqnd opipy
erserd
-SAp TeIper [e1oye[iq pIIN

pauonuaur JON

snue ojeroproduwy

SQUYRL P1
QBIQO}IOATWIAY JTORIOY],
s1souage Junj [erdjeIun)

AIo1re TedIIquIn 9[3UIg
souonbos 1on0g
199Jqno [eINe[lg

snyoeIn juajed
(SdSS x1puadde pue wnoded ‘uo[od
paredrdnp ‘e[nISy [BUNSIIUIOIISIA
‘wmoids pyiq ‘Aydonsxa [eoeo[d

Pa19A09 ‘snue elojredwir) SINSUN

Aydonsxo 1opperg

pauonuaw JoON

UNA II 9pels [erore[ig

Kaupry o1a12d 01d0309 Iy

s1souaSe [eual [eIo)e[Iu)

BISOI)E JOPPE[Qq PUE [BIAI()
SADIA 20ysasIoq
I910In
-01pAYy pue sisorydouorpAy [eroerg
soruweIpAyosO
s1s9) TeuIn3ur WYSTY
(suoy [eyruagdorn judysisiod
‘erse[dsAp onsAo Teuar [e1aje[Iq ‘eIs
-o1ye TeJyjaIn ‘snue dyesojrodwr yim
ersejde [ejruadorn jopdwod) SINSUN

urjo1keq | 110dar ase)

opiLJo [ A

gijo1hkeq ¢ SOLIdS ase))

g joghkeq | j10da1 ase))

syjuow 81 | y10do1 ase))

syuowr 9
9JBUOIN

qujoiAeq ¢ SOLIOS 9se))

SIBOK G | 110da1 ase)
skepg 1 y10da1 ase))
(0v/S©)

wopow-sod | j10dar ase)

[91] 'Te 10 ouexeN

[S1] ‘Te 30 sdwreosaq

(v1]
‘[& 32 191Uy -Jonbo)

[€1] Te 30 vsweys

[21] Te 10 ueney

11l »
UOSMET-ZUBSUYI[IA

[01] e 10 Syeg

[6]
‘& 39 1on[ue|g-pIeion)

uonuaAIoIul Jo 9dAT, e[nIsy [BIOAI0IYIAIN JO NS

K1eUrIMOo)IUd3-uoN

KIeuLINO)IUdD)

SONI[EWLIOUQE PIJRIOOSSY

a8y N wodar jo odAJ,

oyny

(ponunuoo) | sjqey

pringer

a's



Pediatric Surgery International (2018) 34:813-821

816

[esnjar [ejuareq suejourydsisodq

LL PN

Vdd [rews pue [ PITA
j00Jqn[o [eINe[Ig

wWnIoes }10YyS

snoI[IquIn pPAjedo] AjJorradng

YNA WL PIIN
wnjoIos pyrg

oL jo [ Aeq

Are3owoiedoy
osou J[ppeg UNA Telele[lg
uonuaadur ofruad-axd parq SIB9 J9S-MO] snyoeIn jueled
Awo3soIsk) BISOIR [RIYIoI) soruweIpAyoSIO skaupry omydome “onsKonm 9 Jo 1 Aeq
ANA YT
fserdorreyd 103 pauuelq ousjourydsarg uononpqe diy payrwur stsorydouoipAy [eisrerg urjo 1 Aeq ¢ SLIdS ase)) [0Z] ‘Te 10 Ly
e[MISY [eYoRIN
UONB]0I [RURI [BIPAW [BIS)R[IUN)
sisorydou
-0IpAY [e1Ne[Tg MNA TIT PUE [ SOpeID
Kyserdoy SLAnN [exreng
-1uo8 Surziurwy 93e)s J[3urg oudyouIydsisod - wnjo1ds padoaadp Ap10od sk /| 110da1 ase) [61] Te 10 suey
ersejdodAy Areuowrng
snxord
pro1oyd AY[nq yirm sopo
-LIJUQA [BIGRID JUSUIOI]
109J3p UOIYSND [RIPIBIOPUY (s1souade [eual
93puq [eseu passaxdoq  [erere[iq ‘snue dyeropredwr) SINSUN
ared (aanzoddns) aanerado-uoN pauonuawW JON A10)1e [eoI[IqUIN J[TUIS soruweIpAyosO urjo1Aeq 1 j10da1 ase) [81] Te 10 vurIRyS
s1soxydouo1a)21noIpAy 1ySTy
ANA W
AWO)SOIYI2IN [BAULID] oudouIydsalg - sisoxydouoIpAy []] 9peid [eroje[rg SIBK | 110dar ase) [£1] Te 30 e1lOg
Areurnojruag-uoN KIBUuLINO}IuaD)
UOTIUSAIUI JO odA], e[MISY [B102I0IYIRIN JO IS SONI[BWIOUQE PIIBIOOSSY a8y N 1odar jo adA, oyny

(ponunuoo) | sjqey

pringer

Qs



Pediatric Surgery International (2018) 34:813-821

817

Table 1 (continued)

Site of urethrorectal fistula Type of intervention

Associated abnormalities

Type of report N Age

Author

Non-genitourinary

Genitourinary

Phalloplasty + urethroplasty.

Presphincteric

Not mentioned

4 6 months

Case series

De Castro et al. [21]

Later removal of distal urethra
and scrotal urethrostomy

(planned for scroto-

plasty + glanuloplasty / new
distal urethroplasty)

Phalloplasty + urethroplasty

Vesicostomy

Presphincteric

Hirschsprung’s Disease

Right multicystic dysplastic kidney

Megacystis and megaurethra
Bilateral undescended testes

17 months

Later re-do glanuloplasty

Previous bilateral loop ureter-

Enlarged, irregular and hard right Not mentioned Presphincteric

3 years

ostomies + attempt at urethral

relocation
Phalloplasty + urethroplasty

testis

Phalloplasty + urethroplasty

Presphincteric

Not mentioned

Not mentioned

12 years

* Planned interventions that had not yet taken place at the time of the published report

N number of patients in paper, VUR vesicoureteral reflux, PUV posterior urethral valves, UVJ ureterovesical junction, URSMS urorectal septum malformation sequence, MCDK multicystic dys-

plastic kidney, SSBS severe short bowel syndrome, UDT undescended testis, 77 tricuspid insufficiency, PDA patent ductus arteriosus

associated abnormalities. Position of the urethrorectal fistula
was pre-sphincteric in 12 patients (40%), post-sphincteric in
11 patients (36%) and complete urethral atresia with no com-
munication was described in three patients (10%). There was
no position reported in four patients (13%). Eight patients
(27%) had planned interventions that were not carried out
at the time of publication. Two patients (7%) refused treat-
ment. Four patients underwent feminizing genitoplasties of
which two patients later went on to gender identify as male
with subsequent phalloplasties performed. Eighteen patients
(60%) required multiple surgical procedures.

Table 2 assessed only the papers that dealt with phallo-
plasty with or without urethroplasty.

Of the ten cases reported in Table 2, three patients (30%)
had ‘interim’ phalloplasties necessitating future reconstruc-
tive phalloplasty. Five patients (50%) underwent simultane-
ous urethroplasty and phalloplasty although only one patient
(10%) did not need further urethroplasty intervention and
only one patient (10%) had a good cosmetic outcome. Seven
patients (70%) underwent De Castro technique phalloplasty.

Discussion

Aphallia is defined as an absent phallus with an ectopic
urethral opening, usually associated with a well-developed
scrotum and bilaterally palpable testis. The absent phallus
is characterized by absence of all three components of the
phallus, namely the two corpora cavernosa and the corpus
spongiosum [3, 8, 10, 14]. As the defining factor is absence
of the corpora, aphallia may also occur in female patients
although it is thought to be less common and more difficult
to diagnose [8]. This is most likely attributable to a high
association with bladder agenesis and higher in-utero mor-
tality [8]. Aphallia may also be an association of the uro-
rectal septum malformation sequence (URSMS) spectrum
of disorders [9, 18]. As such, aphallia must be considered
on a spectrum ranging from an isolated disorder where the
rest of the genitourinary tract has a normal configuration, to
a symptom of a broader spectrum of congenital malforma-
tions, which is the case, in over 50% of patients [9, 18, 22].
These include anomalies of the genitourinary, gastrointesti-
nal and musculoskeletal systems and sometimes with more
severe anomalies incompatible with life [9, 18, 22].

The aetiology of aphallia is unknown but has been
described as a sporadic malformation [11]. Genetic work
based on murine models has shown association with abnor-
malities in the Sonic Hedgehog (SHH) gene, which is criti-
cal in bladder and bowel development, with impaired sign-
aling of fibroblast growth factor [8]. Aberrant signaling of
retinoic acid within the SHH pathway has also been found
to be associated with impaired genital tubercle development
via inhibited vasculogenesis [8].

@ Springer
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During the fourth week of gestation, a mesenchymal
prominence within the cloacal membrane proliferates to
form the genital tubercle [8]. Aphallia is likely due to
failed development, hence absence of the genital tuber-
cle, related in part to inadequate development of caudal
mesenchyme or an early insult in cloacal maturation [8].
In the more severe aphallia associated malformations,
the problem may originate with a defect in the induction
of cloacal differentiation [9] occurring in early embryo-
genesis as a defect in blastogenesis [18]. This occurs at
the same time as organogenesis of other systems, which
explains the wide range of associated malformations seen,
principally in URSMS, which may be partial or full [9,
18]. Partial URSMS is characterized by a single perineal
opening draining a common cloaca with any number of
associated systemic malformations (GU, GIT, MSK),
whereas full URSMS is characterized by absence of both
perineal and anal openings, usually associated with severe
pulmonary hypoplasia and oligohydramnios secondary to
severe associated renal anomalies, and is not compatible
with postnatal life [9, 18].

Diagnosis is made clinically with the absence of the
phallus in a child with normal karyotype on genetic test-
ing. The absence of the phallus should not be mistaken
for a concealed or rudimentary penis, micropenis, male
pseudohermaphroditism or intra-uterine amputation of the
penis [10].

Aphallia may be classified in three ways:

1) As adisorder of sex development of the non-hormonal/
non-chromosomal type [23].

2) Skoog’s anatomical classification related to the position
of the ectopic urethra in relation to the anus, and the
number of associated anomalies [2, 9, 12, 24].

a. Post-sphincteric (fistula below the dentate line or
anywhere on the perineum). This is the most com-
mon subtype (60%) and is commonly associated
with a skin tag. It has the highest survival rate (87%)
and the lowest incidence of associated anomalies
(1.2 per patient) [9, 24].

b. Pre-sphincteric (fistula above the dentate line, i.e., a
urethrorectal fistula). This group makes up 28% of
the aphallia population and has 36% mortality in the
neonatal period related to associated life-threatening
malformations [9, 24].

c. Urethral atresia. This occurs least commonly (12%)
and is uniformly fatal. It also has the highest number
of associated malformations (4 per patient) [9, 21].

3) Evans’ prognostic classification based on the presence
or absence of major associated anomalies [2, 12, 25]

a. First group—This occurs in 16% of cases and is
associated with renal aplasia, renal dysplasia and
other caudal abnormalities and has a high mortality
[2,25].

b. Second group—72% of cases. This group has fewer
associated malformations and has a lower mortality
rate [2, 25].

c. Third group—the remaining 12% of cases are not
associated with any specific pattern of anomalies [2,
25].

Aphallia should, thus, be considered a developmental
field defect. Although it does occur in an isolated form (with
a good prognosis), it can be associated with multiple other
anomalies with high mortality [25]. Overall, more than half
aphallia patients will have an associated anomaly [2, 13],
which can be broadly divided into genitourinary and non-
genitourinary [13] (Table 1).

Management of this rare disorder has been controversial.
As recently as 1997, the recommended surgery and only
available reconstructive option for these children was femin-
izing genitoplasty. This was based on the belief that ‘raising
these patients as male can be disastrous’, and that ‘it is better
to be incompletely female than inadequately male’ [26]. This
management strategy comprised a bilateral orchidectomy
within the first few days of life, to prevent early post-natal
androgen imprinting, followed by vaginal interposition and
hormonal therapy at puberty [11, 26]. These patients expe-
rienced a high rate of gender dysphoria [2, 11] due, in part,
to prenatal androgen imprinting that had already taken place.
Prenatal and early neonatal androgen imprinting has been
studied in animal models, pregnant females on hormone
therapy and in children with congenital adrenal hyperplasia
proving that exposure of the fetus to testosterone affects sex-
typed interests in childhood (including toy, playmate and
activity preferences) as well as sexual orientation in later
life tending toward male typical behavior and gynephilia
(erotic interest in females) [27]. Extrapolating from surgical
management of patients with disorders of sex development,
sexual designation should be based on the gender that pro-
vides the best prognosis in terms of reproductive function,
capability of sexual function, appearance of the external
genitalia and self-identity of the patient with a specific gen-
der [4]. Therefore, although feminizing genitoplasty has still
been recommended for infants and newborns in case reports
as recent as 2015 [10], it is now generally accepted, and the
opinion of these authors, that a normally genetic male with
aphallia should be supported surgically as a male until the
patient is old enough to gender identify.

As such, management can be divided into short, inter-
mediate and long-term treatment phases [2]. From the most
recent literature (Tables 1, 2), management can be divided
as follows:

@ Springer
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1) Short term—supportive care of life-threatening compli-
cations and associations of aphallia usually presenting in
the neonatal period (resuscitation of compromised air-
way, breathing and circulation according to protocolled
algorithms). Most pertinent is relief of urinary obstruc-
tion if present, this with the creation of a vesicostomy.
Urinary obstruction may not always be present (as in
cases of a urethro-perineal fistula) and would therefore,
not need urinary diversion at this stage.

2) Intermediate term—division of the urethrorectal fistula
with perineal urethrostomy with or without temporary
phallus formation. This is preferably fashioned from
scrotal skin to allow use of other sites for neophallus
creation at puberty, allowing the imprinted male to out-
wardly identify as male from an early age (usually before
toilet training).

3) Long-term—definitive phalloplasty and urethroplasty,
with or without creation of a Mitrofanoff.

Successful creation of a neophallus should allow the
patient to appear outwardly male, urinate standing up and
perform adequately from a sexual perspective, usually with
the help of a prosthesis.

When specifically considering the phalloplasty, the
reconstructive techniques can be divided into microsur-
gical and non-microsurgical procedures [4]. Non-micro-
surgical procedures essentially constitute flap surgery,
with techniques that are technically easier and simpler
to perform but are generally performed as temporizing
procedures, necessitating more definitive reconstructions
during puberty. These more definitive procedures usually
utilize microsurgical free flap techniques in combination
with implantation of prostheses. This staged approach is
necessary as rotational flap procedures performed in early
life may not grow appropriately in relation to the patient
and may not accommodate prosthesis implantation [4, 6].
The reason that these flap phalloplasties are used preferen-
tially in infants is that construction of a permanent adult-
sized neophallus in a paediatric patient is undesirable and
this technique spares tissues used for microsurgical free
flap phalloplasty for use at a later stage.

Non-microsurgical options for phalloplasty include groin,
abdominal and scrotal flaps [4]. Although the De Castro
flap (abdominal wall flap based on vascular supply from the
superficial epigastric arteries) has been reported as a tempo-
rary reconstructive or pseudophallus option [11], it has been
reported to grow adequately with the patient and has allowed
prosthetic implantation allowing ‘erectile’ function [6].

Microsurgical procedures are complex with a much longer
intra-operative time and necessitate multidisciplinary team
management [4]. They are designed as a single-stage pro-
cedure to be performed in adulthood with the concomitant
insertion of a penile prosthesis. Microsurgical procedures
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used in the past include osteocutaneous fibular flap, myocu-
taneous latissimus dorsi flap and the radial forearm flap [4].

Although many options exist for phalloplasty, the greatest
reconstructive challenge in aphallia patients is the urethro-
plasty. Again, many options exist but the most commonly
used option is the combined use of groin skin to create the
posterior urethra and a buccal mucosal graft to fashion the
anterior urethra. However, the majority of patients ultimately
require a Mitrofanoff channel to adequately decompress the
bladder and protect the upper tracts [4]. It is vitally impor-
tant to understand which aspect of the reconstructive surgery
is most important to the patient and their family to properly
manage expectations. Long-term follow-up is essential but
there is a distinct lack of information regarding the long-
term outcomes of these patients. This is a major limitation
to this review.

Conclusion

Because of the rarity of aphallia and its reconstructive
complexity, management of this condition remains a chal-
lenge. Its management should be approached as a multidis-
ciplinary team consisting of paediatric surgeons, paediatric
urologists and plastic surgeons as well as nephrologists and
psychologists. One conclusive statement that can be made is
that feminizing genitoplasty should be avoided at all costs.
When appraising the small number of cases reported it
seems that the De Castro technique for non-microsurgical
flap phalloplasty is the most commonly used technique with
the best outcome. This flap is reported to grow with the
patient, allows simultaneous urethroplasty with acceptable
outcomes, and the potential for penile prosthesis implant at
a later stage remains. It has the advantage of using skin and
tissue in the surrounding area and so spares any area that
may need to be used at a later stage for microsurgical free
flap phalloplasty. All interventions should be undertaken
with the end goal of meeting and managing patient expecta-
tions and protecting upper urinary tracts.
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