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Direvisi 1 Juli 2024 mani dari organ reproduksi, Tujuan dari tinjauan literatur ini adalah untuk

Diterbitkan 16 Juli 2024 mengetahui beberapa perawatan yang tepat untuk masalah penyakit
Striktur Uretra. Metode penelitian ini menggunakan deskriptif kualitatif

Kata Kunci: dengan pendekatan systematic literature review (SLR). Merupakan jenis

artikel review yang bertujuan untuk menemukan bukti-bukti kemanjuran
klinis (evidence-based) dari suatu masalah, sehingga didapatkan suatu
saran pemecahan masalah. Metode pengumpulan data melalui
dokumentasi, pencarian dan penggalian data dari dokumen jurnal/buku
terkait terkait skin graft pada penyakit struktur uretra. Analisis data
menggunakan analisis anotasi bibliografi. Hasil literatur yang ditemukan
antaranya; Teknik uretroplasti dianggap sebagai teknik bedah yang
minimal invasif dan lebih efisien daripada uretrotomi dan jenis cangkok,
mukosa mulut dan mukosa gelniltal telah menjadi matelrilal substiltutel
standar emas untuk relokasi struktur uretra, meskipun telah mengalami
perkembangan pesat dalam pengembangan cangkok uretra. Ahli urologi
relkonstruksi harus terbiasa dengan berbagai jenis alat bantu untuk
memastikan bahwa alat bantu yang dipilih sesuai dengan kebutuhan yang
disebabkan oleh endapan lumpur.
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Abstract

Keywords: The urethra in men has a dual function, namely as a pathway for urine and
a pathway for semen from the reproductive organs.The purpose of this
literature review is to find out some appropriate treatments for the
problem of Urethral Stricture disease.This research method uses
descriptive qualitative with a systematic literature review (SLR) approach.
It is a type of article review that aims to find evidence of clinical efficacy
(evidence-based) of a problem, so that a problem-solving suggestion is
obtained. Data collection method was through the documentation of
searching and digging data from relevant journals/ books documents
related to skin grafts in urethral structure disease. Data analysis used the
analysis of bibliographic annotations . The results of the literature found
include; The urethroplasty technique is considered a minimally invasive
surgical technique and is more efficient than urethrotomy and the type of
graft, oral mucosa and gelniltal mucosa have become the gold standard
matelrilal substiltutel for relocation of urethral structures, although there
has been rapid progress in the development of urethral grafts. The
reconstructive urologist should be familiar with the different types of
assistive devices to ensure that the selected assistive device is suitable for
the needs caused by siltation.
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PENDAHULUAN

The kidneys are the organ of the body and the urinary tract with the main function of forming
urine output of substances that are not used by the body (Ginanjar, 2017). The kidneys have the
function to remove toxic substances and the rest of the body's metabolic results in the form of urine. It
also has a function in producing and regulating hormone secretion, regulating the metabolism of
calcium ions and vitamin D, and also maintaining the balance of body fluids. Urine from the kidneys is
then passed to the bladder through a small tube called the ureter. If there is a urinary blockage, so
there is excessive muscle contraction to push it from the ureter. Its excessive contraction is called
colicky pains, the pain of which corresponds to the rhythm of peristaltic movements of the ureter
(Gliselda, 2021).

The urethra is the last pathway in the urine output of the body. The urethra in men has a dual
function as a urine pathway and a semen pathway from the reproductive organs. The male urethra
anatomatically is divided into two parts, in which the posterior urethra and the anterior urethra
(Lumen et al., 2009). The posterior urethra consists of the prostatic pars urethra, which is the part of
the urethra that is enclosed by the prostate gland, and the membranous pars urethra which located
more inferior to the prostatic pars. Meanwhile, the anterior urethra is the longest part of the urethra
wrapped by the corpus spongiosum of the penis. The urethra is equipped with two sphincter muscles
that are used for holding the rate of urine. The internal urethra, located on the border of the bladder
and urethra, is innervated by the sympathetic system, so that the sphincter will open if the bladder is
full. The external urethral sphincter is located on the border of the posterior urethra with the anterior
urethra, innervated by a somatic system that can be directed as someone's urge (Chris Tanto &
Hustrini, 2020).

Urinary blockage system is a medical emergency since it can cause mortality for the patient.
Blockages can occur in both the upper urinary tract and the lower urinary tract. Obstructions of the
upper urinary tract involve the kidney and ureter organs. These can give clinical manifestations in the
form of colicky pain or anuria. Whereas, the blockage of the lower urinary tract in the bladder and
urethra causes urinary retention (Dornbier et al., 2019; Suardani, Nasokha, & Majidah, 2021).

Urinary retention is the inability to excrete urine in accordance with the urge, so that the urine
collected in the bladder exceeds to the maximum limit (Fuller et al., 2019). One of the causes is a
constriction of the urethra lumen due to fibrosis of its walls, which is called urethral stricture. Curative
treatment of this disease is through surgery. However, not infrequently some surgical techniques can
cause high disease recurrence for patients. Therefore, proper and adequate treatment are needed to
avoid the risk of recurrence of urethral stricture disease (Watkin & Patel, 2020).

The urethral stricture due to constriction of the urethral lumen is because scarring and
contraction. This disease more commonly happens in men than women due to the difference in the
length of the urethra. The adult male urethra ranges from 23-25 cm, while the female urethra is about
3-5 cm. That is why the male urethra is more susceptible to infection or trauma than women. Several
other risk factors are known to have a role in the incidence of this disease, including having been
exposed to sexually transmitted diseases, African race, aged over 55 years, and living in urban areas
(Frisch & Simonsen, 2018).

Strictures can occur in all parts of the urethra, but the most frequent in adults is in the part of
the pars bulbosa-membranasea, while in the pars prostatic, it affects children more often (Ansari,
Yadav, Srivastava, Kapoor, & Ashwin Shekar, 2019; Podesta & Podesta, 2019). The infection that most
often causes urethral stricture is infection by gonococcal germs, which have previously infected the
urethra (Furr & Gelman, 2020). The trauma that can cause urethral stricture which is blunt trauma to
the groin (straddle injury), pelvic bone fractures, or post-surgical injuries resulting from insertion of
surgical equipment during transurethral surgery, catheter insertion, and cytoscopic procedures. In this
case, congenital strictures are extremely rare. This stricture is caused by an inadequate connection
between the anterior and posterior ureta, in the absence of trauma or inflammatory factors (Lazzeri,
Sansalone, Guazzoni, & Barbagli, 2016).

One action to the rethral stricture management is urethral dilatation, direct visual internal
urethrotomy (DVIU), urethral stents, and urethroplasty. Based on the results of the study,
urethroplasty is the most optimal surgical option (Mershon & Baradaran, 2021). In substitution
urethroplasty, a graft is performed on the stricture tissue. Grafting was performed using graft taken
from the prepuce, oral mucosa, or skin of the upper thigh. The oral mucosa is graft which is more
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suitable than leather. Some studies show that the use of lingual mucosa has lower complications than
buccal mucosa (Anonymous., 2020; Chung & Suarez, 2020).

There are several studies related to grafting. One study examined the surgical outcomes of
augmentation urethroplasty (AU) using penile skin graft (PSG) compared to buccal mucosa graft
(BMG) in anterior urethral stricture disease (Tyagi et al., 2022). This study found that this grafting was
quite effective and successful by using both skin sources. Unlike the research conducted by Tyagi* et
al,, (2020) which pointed out that the first attempt is to determine the non-inferior and comparable
success rates after SU with IPG v/s BMG through a prospective randomized methodology. Results
showed that: Mean follow-up was 12 months (3-19). The overall success rate was 83% (84% in the
BMG and 81% in the IPG arm). At 18 months, Mean Qmax was comparable between two arms (22ml/s
in BMG and 19ML/s in IPG arm), Mean IPSS (2.4 v/s 2.6), and Mean IIEF (21.60 v/s 21). These were
also comparable between BMG v/s IPG arm respectively. Intraoperative blood loss (35 v/s 53ml) and
Hospital stay (3.37 v/s 4.50 days) were significantly less in IPG arm. Orgasmic Domain of IIEF was
surprisingly better in IPG arm at 6 months. This study was different with those studies. This study
aims to get news updates related to skin grafts in urethral stricture disease through literature review
journals.

METODE

This research method used qualitative descriptive with using systematic literature review (SLR)
approach. It is a type of review article that aims to find evidence of clinical efficacy (evidence-based) of
a problem, in order to get a suggestion for problem-solving. Data sources used secondary sources
(Sugiyono, 2010). Data collection method was through the documentation of searching and digging
data from relevant journals/ books documents related to skin grafts in urethral structure disease. Data
analysis used the analysis of bibliographic annotations (Moleong, 2018).

HASIL DAN PEMBAHASAN
URETHRAL STRICTURE

Inflammatory processes due to trauma or infection of the urethra will lead to the formation of
scar tissue in the urethra (Frisch & Simonsen, 2018). This scar tissue contains collagen and fibroblasts.
When it begins to heal, this tissue will contract throughout the space in the lumen and cause a
reduction in the diameter of the urethra. Thus, it creates an obstacle to the urine flow. Due to the
obstacles, the flow of urine looks for a way out to the other places and eventually collects in the
periurethral cavity. Because of the urine extravasation, the area will be susceptible to infection cause
periurethral abscess which can form urethrocutaneous fistula later (arising from the connection of the
urethra and skin). In addition, the risk of formation of bladder stones also increased, then symptoms
appear with the difficulty of ejaculation and kidney failure. The degree of narrowing of the lumen of
the urethra is divided into 3 levels. A mild degree occlusion occurs less than 1/3 the diameter of the
lumen. Then, a moderate degree occlusion reaches the lumen of the urethra, and a severe degree of
occlusion is more than the lumen diameter of the urethra (Cohen et al.,, 2021).

We can establish the diagnosis of urethral stricture by means of anamnesis, physical
examination, and supporting examinations. Symptoms of this disease are similar to symptoms of other
causes of obstructive type urinary retention (Lumen et al., 2021). It starts with difficulty urinating or
the patient should push to start urinating but urine only comes out a little. That symptom should be
distinguished from overflow incontinence, namely the discharge of urine drip, unnoticed, or unable to
hold the patient. Other symptoms that should be asked of the patient are the presence of dysuria,
increased urinary frequency, hematuria, and a painful feeling of urge to urinate. If possibility that the
cause is an infection, it is necessary to ask for signs of inflammation, such as fever or discharge of pus.
Physical examination was carried out through inspection and palpation. On inspection, we noted the
external urethral meatus, there is a swelling or fistel around the penis, scrotum, perineum, and
suprapubic. Then, we palpate whether there is scar tissue along the anterior urethra on the ventral
penis. If found the fistel, then we massage his mouth to remove the pus in it. A digital rectal
examination is useful to rule out other diagnoses, such as prostate enlargement (Chung & Suarez,
2020).

Supporting examinations are useful for confirming the diagnosis and ruling out differential
diagnoses. Uroflowmetry is a device to objectively determine the emission of urine. The jet velocity is
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measured by dividing the urine volume when urinating divided by the length of the urination process.
The normal jet speed is 20 ml/sec. If the jet velocity is less than 10 ml/sec, it indicates an obstruction.
However, the photo examination of Retrograde Uretrogram combined with Voiding Cystouretrogram
was still used as a standard examination to establish the diagnosis. This radiograph can determine the
length and location of the stricture. The use of ultrasonography (ultrasound) is quite useful in
evaluating strictures in the pars bulbosa. Through this tool, we can also evaluate the length of the
stricture and the degree of extent of scar tissue, for example spongiofibrosis. This helps us to select the
type of surgery to be carried out on the patient. We can know the residual urine amount and stricture
length in real time, thus it can improve the accuracy during surgery. A more advanced examination is
using urethroscopy and cystoscopy, which is the use of fiberoptic cameras into the urethra up to the
bladder. We are able to acquire the cause, location, and character of strictures directly. Imaging using
magnetic resonance imaging is good to do before surgery because it can measure exactly the length of
the stricture, the degree of fibrosis, and prostate enlargement. But this tool is not yet widely available
and it has high cost so it is rarely used. Laboratory tests, such as urinalysis or complete blood tests, are
routinely carried out to see the patient's progress and remove other diagnoses (Furr & Gelman, 2020;
Watkin & Patel, 2020)

TREATMENT OF URETHRAL STRICTURE WITH URETHROPLASTY

Healing therapies for urethral stricture are urethral dilatation, direct visual internal
urethrotomy (DVIU), urethral stents, and urethroplasty. Urethroplasty is a standard treatment for
urethral stricture, but it is still rarely done because not many medical experts master this surgical
technique. Studies have shown that urethroplasty is considered a minimally invasive and more
efficient surgical technique rather than urethrotomy. Urethroplasty is an open urethra reconstruction
in the form of a cut of fibrosis tissue (Anonymous., 2020). There are two types of urethroplasty,
anastomotic and substitution urethroplasty. Anastomotic urethroplasty was carried out through
excision of part of the stricture and then the urethra was fixed by grafting tissue or a flap from the
surrounding tissue. This technique is especially appropriate for urethral strictures of the pars bulbosa
with a stricture length of 1-2 cm. Substitution urethroplasty is the grafting of dissected stricture tissue
with mucosal tissue of the lips, genital mucosa, or prepuce. This is done by graft removal of an organ or
tissue to another part of the body, which relies heavily on the patient's blood supply to survive. The
graft process consists of two stages, namely imbibition and inosculation. Imbibition is the stage of
nutrient absorption from the patient's blood vessels in the first 48 hours. After that, it is followed by
inosculation stage, in which graft vascularization by blood and lymph vessels. The networks types that
can be used are buccal mucosal graft, full thickness skin graft, bladder epithelial graft, and rectal
mucosal graft. From all grafts above, the most preferred are buccal mucosal graft or mucosal tissue of
the lips, because the tissue has a thick epithelium elastic, resistant terhadp infection, and there are
many blood vessels of lamina propria. The source place of graft also heals quickly and rarely
experiencing complications. The success rate is very high reaching 87%. However, urinary tract
infections, urethrocutaneous fistulas, and chordee can occur as postoperative complications (Lumen et
al,, 2009; Professionals, 2021).

TYPE OF GRAFT

Varilous grafts, ilncludilng gelniltal or elxtragelniltal skiln, oral mucosa, bladdelr mucosa, and
colonilc mucosa havel beleln useld for urelthral relconstructilon. Iln thel last felw delcadels, oral
mucosa and gelniltal skiln havel elmelrgeld as thel gold standard substiltutel matelrilals for thel
relpailr of urelthral strilcturel, although thelrel has beleln rapild progrelss iln thel delvellopmelnt of
elngilnelelreld-tilssuel urelthral graft. Usel of gelniltal skiln ils contrailndilcateld iln casels wilth
lilcheln sclelrosils silncel thel condiltilon telnds to relcuel iln skiln, and iln thils selttilng, oral mucosa
relprelselnts thel tilssuel of choilcel. Thils mucosa ils adapteld to constant moilstnelss and relsillilelnt
to skiln dilselasel, iln addiltilon to havilng a prilvillelgeld ilmmunology.

A buccal mucosa graft harvelstels from thel chelelk ils currelntly relcognilzeld as thel belst
urelthral substiltutel for a long urelthral strilcturel amelnablel to elxcilsilon and prilmary
anastomosils. Oral mucosa grafts may also bel harvelsteld from thel tonguel (lilngual mucosa),
prelselntilng a good altelrnatilvel wilth an elquilvalelnt outcomel to urelthroplasty. Tilssuel
charactelrilstilcs of both buccal and lilngual mucosa arel silmillar: thilck elpilthellilum, thiln lamilna
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proprila, rilch vascularilzatilon, and good ellastilcilty. Addiltilonal advantagels of thelsel matelrilals
ilncludel elxcelllelnt graft takel and small contracturel, as welll as thel fact that thely arel reladilly
availlablel and elasilly harvelsteld (Song, Xu, Lazzeri, & Barbagli, 2009). Harvelstilng of longelr lilngual
mucosa grafts (elxceleldilng 7 cm), howelvelr, ils associlateld wilth long-telrm spelelch morbildilty.

Urelthral relconstructilon iln patilelnts wilth long selgmelnt strilcturel dilselasel relmailns a
complilcateld surgilcal problelm elspelcilally iln meln wilth prelvilous hypospadilas surgelry and
thosel wilth LS as an eltilology. selgmelnt strilcturels of varileld eltilology has beleln relporteld
strilcturel dilselasel aftelr prelvilous hypospadilas relpailr has Meln wilth long-selgmelnt strilcturel
dilselasel selcondary to LS appelar to havel a hilghelr relcurrelncel ratel selcondary to Onel of thel
criltilcal elvelnts for urelthral relconstructilon of long-selgmelnt strilcturels ilnvolvels obtailnilng thel
approprilatel tilssuel for urelthral delfelct substiltutilon. Harvelst of tilssuel from thel surroundilng
pelnillel skiln ils delfelcts, somel authors havel useld composiltel relpailrs wilth buccal or pelnillel
skiln grafts. Belrglund and Angelrmelilr delscrilbeld thel usel of a combilneld pelnillel or thelsel
authors welrel ablel to obtailn good relsults from thelsel telchnilquels for long-selgmelnt strilcturels
somel of thel potelntilal drawbacks ilncludel thel neleld to harvelst graft tilssuel from multilplel siltels,
thel rilsk of suturel lilnel ilschelmila selcondary to ilncorporatilon of multilplel grafts ilnto thel
anastomosils, thel rilsk of hailr growth on gelniltal may preldilsposel to an LS rellateld strilcturel
relcurrelncel.

Relporteld complilcatilons of oral mucosa harvelstilng ilncludel pailn, pelriloral numbnelss,
tilghtnelss of thel mouth, pelrsilstelnt mouth opelnilng dilffilculty, changels iln salilvary functilon, and
motor delfilcilt (Dublin & Stewart, 2004; Markiewicz, DeSantis, Margarone III, Pogrel, & Chuang, 2008;
Rourke, McKinny, & Martin, 2012). Nelvelrthellelss, Barbaglil elt al. con- cludeld that harvelstilng from
thel chelelk, followeld by donor siltel closurel, relprelselnteld a safel and silmplel proceldurel and
relporteld hilgh patilelnt satilsfactilon. Iln a survely of 295 patilelnts, 98.4 % relporteld that thely would
undelrgo thel surgelry agailn. Silmillar relsults welrel relporteld iln thel latelst multilvarilablel analysils
of a cohort of 553 patilelnts who undelrwelnt oral mucosal graft harvelstilng. Latel complilcatilons
analysils showeld that 95.5 % of patilelnts delclareld that thel surgilcal closurel of thel wound had not
causeld any dilffilculty iln mouth opelnilng or problelms wilth smillilng (98.2 %) and/or dry mouth (95.8
%). Ovelrall, 98.2 %of patilelnts welrel satilsfileld wilth thel proceldurel (Guido Barbagli et al., 2014).

Howelvelr, full relconstructilon of thel long urelthral strilcturel cannot bel accomplilsheld through
thel usel of oral mucosa alonel, as thel silzel and total lelngth of thel grafts arel quiltel lilmilteld. Melelks
elt al. (Meeks et al.,, 2010) showeld that iln long lilcheln sclelrosus strilc- turel, nongelniltal skiln - such
as abdomilnal skiln - provildels a uselful altelrnatilvel graft for urelthroplasty wheln thel oral mucosa ils
unavaillablel or ilnsuffilcilelnt. Xu elt al. (Y. T. Lee, Cho, Jeong, Lee, & Hong, 2005) relporteld succelss iln 85.7
% of 36 patilelnts wilth long urelthral strilcturel usilng colonilc mucosa. Silmillarly, Mundy and Andrilch
(Mundy & Andrich, 2010) delscrilbeld thel usel of grafts from thel stomach, illelum, and colon iln
complelx bulbomelmbranous strilcturel. Urelthral tilssuel elngilnelelrilng ils an elmelrgilng filelld, and
acelllular matrilx grafts madel from porcilnel small ilntelstilnal submucosa offelr a promilsilng
altelrnatilvel to currelnt grafts. Somel authors havel relporteld hilgh succelss ratels at rellatilvelly short
follow-up pelrilods (Y. Xu et al,, 2013). Palmilntelril elt al. (Palminteri, Berdondini, Colombo, & Austoni,
2007; Palminteri, Berdondini, Fusco, De Nunzio, & Salonia, 2012) relporteld long-telrm elxpelrilelncel
(melan follow-up pelrilod, 71 months) wilth 25 patilelnts who undelrwelnt small ilntelstilnal
submucosa graft urelthroplasty for bulbar strilcturels. Although thelrel welrel no complilcatilons such as
ilnfelctilon or reljelctilon, thel relporteld succelss ratel was only 76 %, and for strilcturels elx- celeldilng
4 cm, thel faillurel ratel was 100 %. Thel authors sug- gelsteld that thils graft was uselful only iln short-
or meldilum- lelngth bulbar strilcturels wilth milld spongilofilbrosils. Belcausel long-telrm follow-up
data has delmonstrateld lelss elffelctilvel rel- sults than thosel achilelveld wilth oral mucosa grafts, thel
usel of small ilntelstilnal submucosa grafts should bel consildelreld an optilon for patilelnts who
relfusel oral mucosa harvelstilng or who havel undelrgonel an oral mucosa graftilng proceldurel that
failleld. Lastly, Mangelra and Chapplel (Li, Xu, Liu, & Li, 2013; Mangera & Chapple, 2013) elvaluateld thel
progrelss that has beleln madel iln filndilng a tilssuel-elngilnelelreld substiltutel for thel human
urelthra, dilscusseld dilffelrelnt ap- proachels to delvellopilng thelsel grafts, and relvilelweld thelilr
relsults iln human studilels. Thely concludeld that tilssuel-elngilnelelreld grafts may facilliltatel thel
managelmelnt of lelngthy urelthral strilc- turels relquilrilng oral mucosa substiltutel urelthroplasty.
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Buccal mucosa alonel has beleln delmonstrateld to bel a good choilcel for elxtra-gelniltal graft
tilssuel wilth iln long selgmelnt strilcturel relconstructilon ilnvolvels thel stagel urelthroplasty. B)-
Rolleld urelthral tubel aftelr selcond stagel urelthroplasty. Abdomilnal Wall Skiln Graftrelquilrels
harvelst from both chelelks and potelntilally thel lowelr lilp. Complilcatilons relporteld wilth oral
harvelst from just onel siltel ilncludel neluroselnsory delfilcilts, thel buccal mucosa graft harvelst
postopelratilvelly wilth harvelst siltel morbildilty and lilmilteld patilelnt complailnts rellateld to thel
abdomilnal wall harvelst for long-selgmelnt prelvilously beleln delscrilbeld iln selvelral smallelr
selrilels for urelthral relconstructilon wilth relporteld succelss beleln rellateld, iln part, to thel
wildelsprelad usel of tubelgrafts for relconstructilon at thils tilmel, and thel choilcel of silnglel velrsus
two-stageld relpailr for complilcateld skiln for long-selgmelnt strilcturel relconstructilon has not
tilssuel arel that ilt provildels elxtra-gelniltal tilssuel orilgiln, and thel lilmilteld graft siltel morbildilty
obselrveld iln thils selrilels. Furthelrmorel, thel abundant lelngth and wildth of thel abdomilnal skiln
graft allows for harvelst of a silnglel graft selgmelnt as compareld to buccal mucosa or pelnillel skiln
grafts whilch relquilrel multilplel harvelst siltels and suturel lilnels beltweleln grafts wilthiln an
anastomosils for long-selgmelnt strilcturel delfelcts. Whillel abdomilnal skiln untill long-telrm
outcomels arel known, thel availlabillilty of thils tilssuel offelrs thel relconstructilvel surgelon an
addiltilonal optilon for substiltutilon urelthroplasty of long-selgmelnt strilcturels.

PEINIILE] UREITHRAL STRIICTUREIS

Pelnillel strilcturels arel dilffelrelnt from bulbar urelthral strilcturels. Iln thel pelnillel urelthra,
elxcilsilon of thel stelnotilc selgmelnt and dilrelct anastomosils ils almost ilmpossilblel wilthout
postopelratilvel pelnillel curvaturel. Wilth relgard to thel relpailr of pelnillel or panurelthral strilcturels,
thel delbatel relvolvels around thel ilssuels of onel- velrsus two-stagel proceldurel and velntral velrsus
dorsal approach. Onel- stagel graft urelthroplasty has beleln suggelsteld iln patilelnts wilth a relmailnilng
urelthral platel or accelptablel wildth, normal pelnils, pelnillel skiln, corpus spongilosum and dartos
fascila. Convelrselly, iln patilelnts wilth selvelral failleld pelnillel and/or urelthral surgelrilels, whelrel
pelnillel elntiltilels arel not availlablel for urelthral relconstruc- tilon, a multilstagel urelthroplasty ils
gelnelrally relcommelndeld. Thel choilcel of relconstructilvel telchnilquel ils baseld on thel eltilology of
thel dilselasel and thel condiltilon of thel pelnils and urelthra (Guido Barbagli & Lazzeri, 2006).
Relpelateld ilntelrnal urelthrostomilels or opeln surgelry can lelad to selvelrel spongilofilbrosils,
pelnillel curvaturel, and someltilmels compleltel closurel of thel urelthral lumeln. Thel siltua- tilon ils
probably worst iln hypospadilas, as thelsel usually alsoilnvolvel a delfilcilelncy iln corpus spongilosum,
and thel availlablel pelnillel skiln ils ofteln ilnsuffilcilelnt for thel relpailrs neleldeld. A small glans can also
makel thel relconstructilon morel dilffilcult. Thelrel havel beleln numelrous dilscussilons on thel
posiltilonilng of thel buccal mucosal graft iln urelthral relconstructilon. Thel graft could bel placeld on
thel dorsal or thel velntral sildel of thel urelthra. Although velntral placelmelnt was delscrilbeld filrst,
dorsal placel- melnt has beleln gailnilng popularilty silncel Barbaglil elt al. relporteld thelilr approach.
Elnlargelmelnt of thel urelthral platel can usually bel achilelveld usilng thel Asopa, Barbaglil, or Kulkarnil
telchnilquel. Thel Asopa telchnilquel consilsts of dorsal graftilng through thel velntral urelthrostomy
(Asopa et al., 2001). Ilt ils baseld on thel prilncilplel delscrilbeld by Hayels and Malonel (Hayes
& MAL, 1999), who relcommelndeld layilng a buccal mucosa graft ilnto thel longiltudilnally
ilncilseld urelthral platel iln patilelnts aftelr failleld hypospadilas relpailr. Iln thils approach, thel strilctureld
urelthra ils opelneld by a velntral mildlilnel ilncilsilon, thel urelthral platel ils longiltudilnally ilncilseld
on thel dorsal sildel, thel graft ils posiltiloneld iln placel to elnlargel thel platel, and graft-augmelnteld
urelthra ils velntrally closeld. Thils telch- nilquel was also relporteld by four othelr authors
(Aldagadossi et al., 2014; Palminteri et al.,, 2007; Pisapati et al., 2009; Singh et al., 2008). Atotal of 111
casels havel beleln delscrilbeld, wilth an avelragel follow-up of 27.6 months and an avelragel
succelss ratel of 87.34 %.

Barbaglil delscrilbeld a dorsal approach to thel stelnotilc urel- thra. Iln thel orilgilnal dorsal graft
telchnilquels, thel urelthra ils cilrcumfelrelntilally mobillilzeld from thel cavelrnous bodilels to
elxposel ilts dorsal surfacel, and thel graft ils filxeld ovelr thel undelrlyilng tunilca albugilnela.
Proponelnts of thel dorsal ap- proach arguel that ilt offelrs thel belst condiltilons for graft survilval silncel
thel buccal mucosails streltcheld and filxeld to thel cavelrn- ous bodilels, whilch promotels survilval and
prelvelnts reltractilon of thel graft. Iln velntral graftilng telchnilquels, thelrel ils no filrm support for
thel buccal mucosal graft. Thus, reltractilon or sacculatilon ils theloreltilcally morel lilkelly, although
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welll- vascularilzeld spongy tilssuel celrtailnly provildels good nutriltilonal support to thel graft (G
Barbagli, Selli, Di Cello, & Mottola, 1996). lIn a modilfilcatilon of thel orilgilnal telchnilquel delscrilbeld
by Barbaglil, Rilelchardt elt al. welrel ablel to achilelvel belttelr vilsualilzatilon of thel mucosal margilns
durilng thel crelatilon of thel anastomosils, thus silmplilfyilng thel procel- durel (Riechardt, Pfalzgraf,
Dahlem, & Fisch, 2009). Succelss ratels of thils novell telchnilquel welrel com- pareld to thosel of thel
orilgilnal Barbaglil proceldurel iln 47 patilelnts ovelr a threlel-yelar pelrilod (Pfalzgraf et al.,, 2013) to
deltelrmilnel whelthelr thel Barbaglil or Asopa approach was prelfelrablel for thel managel- melnt of
long antelrilor urelthral strilcturels. Aldaqadossil elt al. concludeld that succelss ratels welrel
comparablel beltweleln thel two approachels. Pahwa elt al. (Pahwa, Gupta, Pahwa, Jain, & Gupta, 2013)
relporteld silmillar relsults iln thelilr comparatilvel study, but wilth a short follow-up of 12 months.
Howelvelr, Asopa’s telchnilquel was found to bel elasy to carry out, had a shortelr opelratilvel tilmel and
lelss blood loss, and was associlateld wilth felwelr complilcatilons for antelrilor urelthral strilcturel
relpailr (Aldagadossi et al.,, 2014). Xu elt al. (Y.-M. Xu et al., 2014) relcelntly relporteld elxcelllelnt
succelss ratels (88.9 %) usilng thel Barbaglil approach iln thel trelatmelnt of 54 patilelnts wilth long
urelthral strilcturels (meldilan, 12.5 cm; rangel, 6-18 cm) and long melan follow-up of 38.7 months.
Hudak elt al. (Hudak, Lubahn, Kulkarni, & Morey, 2011; Tausch & Morey, 2014) delscrilbeld an addiltilonal
approach that utillilzeld ovelrlappilng dorsal and velntral buccal mucosa grafts, wilthout balloonilng or
dilvelrtilcula formatilon,relportilng a succelss ratel of almost 90 %.

Thel Kulkarnil telchnilquel prelselnteld thel usel of a onel-sildeld antelrilor urelthroplasty
utillilzilng thel oral mucosa to avoild cilr- cuamfelrelntilal urelthral mobillilzatilon and to prelselrvel thel
latelral vascular supply to thel urelthra. Usilng thils approach, Kulkarnil elt al. relporteld 92 % succelssful
outcomel at a melan follow-upof 22 months (Kulkarni, Barbagli, Sansalone, & Lazzeri, 2009).

BULBAR UREITHRAL STRIICTUREIS

Strilcturotomy wilth oral mucosal graftilng relmailns thel gold standard for thel trelatmelnt of a
long bulbar urelthral strilcturel wilth rellatilvelly welll-prelselrveld urelthral lumeln and lilmilteld
spongilofilbrosils, delmonstratilng a succelss ratel of almost 90 %. Iln a comparilson of
relconstructilvel approachels, thelrel ils no silgnilfilcant dilffelrelncel beltweleln thel avelragel succelss
ratels ofthel dorsal and thel velntral onlay proceldurels (88.4 % and 88.8 % at 42.2 and 34.4 months
iln 934 and 563 patilelnts, relspelctilvelly) (Mangera, Patterson, & Chapple, 2011). Thel prilmary
quelstilon iln thils relpailr procel- durel ils whelthelr or not to transelct thel bulbar urelthra durilng
bulbar strilcturel relpailr. Whillel hilgh ratels of succelss welrel rel- porteld wilth transelctilng
telchnilquels, thils was calleld ilnto quels- tilon wheln selxual dilsturbancels welrel delscrilbeld by
somel au- thors (Fisch, 2012; Y. ]. Lee & Kim, 2013). To dilsselct or not to dilsselct relmailns thel subjelct of
ongoilng delbatel, wilth no gelnelral relcommelndatilons havilng beleln formulateld thus far (Guido
Barbagli, Sansalone, Romano, & Lazzeri, 2012). Al-Qudah and Santuccil (Al-Qudah & Santucci, 2006)
relporteld that oral mucosal graft urelthroplasty showeld supelrilor succelss and felwelr complilcatilons,
ilncludilng selxual dysfunc- tilon, than anastomotilc relpailr. Thel ilncildelncel of selxual dys- functilon
aftelr anastomotilc relpailr ils rellateld to thel proxilmilty of thel bulbar urelthra to thel cavelrnous
nelrvels (Erickson, Granieri, Meeks, Cashy, & Gonzalez, 2010). Palmilntelril elt al. (Palminteri et al., 2013)
elvaluateld thel prel- and postopelratilvel parameltelrs of qualilty of selxual lilfel iln 52 patilelnts who
undelrwelnt velntral graft urelthroplasty, wilth nonel of thel patilelnts relportilng post- opelratilvel
problelms wilth elrelctilon or eljaculatilon. Silncel thelrel ils no neleld for urelthral mobillilzatilon or
urelthral transelctilon dur- ilng velntral graft urelthroplasty, postopelratilvel elrelctillel dysfunc- tilon and
othelr selxual dilsordelrs arel avoildeld.

Anothelr dillelmma ils whelrel to placel thel graft - velntrally or dorsally. Velntral placelmelnt of
thel graft has thel advantagel of lilmilteld urelthral mobillilzatilon and prelselrvatilon of cavelrnoso-
spongilosal artelrilels. Dilsadvantagels ilncludel ilncrelaseld blood loss, ilncildelncel of dilvelrtilcula
formatilon, and faillurel ratel. Dor- sal placelmelnt provildels a morel stablel, welll-vascularilzeld relcilp-
ileInt locatilon for thel graft, but relquilrels a morel elxtelnsilvel mobillilzatilon of thel urelthra, whilch
may lelad to ilnjury of nelurovascular componelnts. Two reltrospelctilvel silnglel- ilnstiltutilon selrilels
havel compareld thel two approachels. Andrilch elt al. (Andrich, Leach, & Mundy, 2001) concludeld that
dorsal onlay was associlateld wilth a hilghelr ratel of succelss iln 71 patilelnts wilth bulbar strilcturel.
Convelrselly, Barbaglil (Guido Barbagli et al,, 2005) relporteld no dilffelrelncel iln succelss ratels
beltweleln thel two proceldurels. Iln a relvilelw of 103 patilelnts who undelrwelnt bulbar urelthroplasty,
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Filglelr elt al. (Figler, Malaeb, Dy, Voelzke, & Wessells, 2013) welrel unablel to concludel whelthelr
elilthelr dorsal or velntral graft posiltilon was ilnhelrelntly supelrilor. Thely also found that patilelnts wilth
dilabeltels may bel morel lilkelly to relquilrel addiltilonal procel- durels aftelr prilmary bulbar
relconstructilon. Cheln elt al. (Chen, Odom, Johnson, & Santucci, 2013) relcommelndeld thel usel of a
doublel-sildeld graft telchnilquel for velry long bulbar urelthral strilcturels. Thely combilneld a velntral
onlay buccal mucosa graft and a dorsal ilnlay full-thilcknelss skiln graft, and found ilmproveld succelss
ratels compareld to buccal mucosa urelthroplasty alonel. Followilng velntral opeln- ilng, ilf thel bulbar
urelthral platel ils found to bel narrow, thils could posel a problelm, elspelcilally wilth relgard to
suturilng an oral graft to such a narrow platel. Barbaglil elt al. (Guido Barbagli et al., 2013) relcom-
melnd anastomosilng thel graft only to thel lelft sildel of thel relmailnilng urelthral mucosa. On thel
rilght sildel, thel graft was sutureld dilrelctly to thel spongilosal tilssuel.

FAIILEID HYPOSPADIIAS REIPAIIR

Managelmelnt of urelthral strilcturel aftelr failleld hypospadilas relpailr relprelselnts a major
challelngel, and thelrel ils a contilnual selarch for nelw and belttelr solutilons. Urelthral strilcturels
causeld by ilnfelctilon, trauma, ilnstrumelntatilon, or a urilnary catheltelr preldomilnantly ilnvolvel
normal pelnillel tilssuels, and arel usually suiltablel for urelthral relconstructilon. Convelrselly, patilelnts
wilth failleld hypospadilas usually do not havel a suffilcilelnt amount oflocal tilssuel that can bel useld for
relconstructilon, melanilng that an elxtragelniltal substiltutilon graft must bel applileld. Thel most
common problelms aftelr failleld hypospadilas relpailr arel ilnadel- quatel vascular supply and
delfilcilelnt spongilosal tilssuel nelcels- sary for belttelr graft survilval. Thel post-hypospadilac urelthra
ils ofteln thiln, vulnelrablel, and filrmly attacheld to thel cavelrnous bodilels. Filrm scar formatilon and
thel paucilty of gelnuilnel spongy tilssuel makel urelthral mobillilzatilon a hazardous, problelmatilc
proceldurel.

IIn lilght of thelsel facts, thel majorilty of studilels havel focuseld on stageld urelthral relpailr for
failleld hypospadilas. Gilll and Hameleld pelrformeld stageld relpailr iln 100 patilelnts, usilng dilffelr- elnt
grafts. Wilth a milnilmum of onel yelar follow-up, relcurrelnt strilcturels welrel relgilstelreld iln silx
patilelnts (Gill & Hameed, 2011). Barbaglil elt al.
relporteld a hilghelr succelss ratel usilng buccal mucosa (82 %) than skiln grafts (50 %). Iln anothelr
study, Barbaglil elt al. (Guido Barbagli, Perovic, Djinovic, Sansalone, & Lazzeri,
2010) analyzeld 1,176 patilelnts aftelr ovelr a pelrilod of 10 yelars. Thely found that failleld
hypospadilas relpailr was correlcteld iln 65 % of thel patilelnts iln a onel-stagel proceldurel and 35 %
iln a stageld proceldurel usilng oral or skiln grafts. Djordjelvilc elt al. (Djordjevic et al, 2011)
relporteld onel-stagel urelthroplasty iln 15 patilelnts wilth urelthral strilcturel aftelr failleld
hypospadilas relpailr. Hangilng of thel buccal mucosal graft to pelrilurelthral tilssuel was found to prelvelnt
graft foldilng; only onel filstula was relporteldpostopelratilvelly.

Stageld urelthroplasty may occasilonally bel ilnelviltablel iln patilelnts wilth selvelral failleld
attelmpts. Elxcilsilon of all scar tilssuel and usel of buccal mucosal or skiln grafts arel criltilcal for a
succelssful outcomel. Gelnelrally, urelthral strilcturels aftelr hypo- spadilas relpailr arel among thel most
dilffilcult complilcatilons to trelat, whilch undelrscorels thel ilmportancel of long-telrm follow- up iln
chilldreln wilth post-hypospadilas relpailr.

Stageld Urelthroplasty

Most casels of urelthral relconstructilon may bel manageld wilth silnglel-stagel surgelry.
Howelvelr, strilcturels causeld by ilnflamma- tory, atrophilc, or obliltelratilvel elffelcts of lilcheln sclelrosus
may bel belst manageld wilth stageld urelthroplasty (Mangera & Chapple, 2010; Mangera et al., 2011;
Palminteri, Brandes, & Djordjevic, 2012; Riechardt, Dahlem, & Fisch, 2012). Thils ils elspelcilally
elffelctilvel for antelrilor urelthral strilcturels, applyilng thel prelvilously delscrilbeld prilncilplels.
Bulbar urelthral strilcturels arel usually relpailreld iln a onel-stagel proceldurel. Rarelly, complil- catilons
such as bulbar urelthral nelcrosils, urelthral stonel ilnfelc- tilon, or milgratilon and ilncorporatilon of
thel meltal urelthral stelnts from prelvilous relpailrs prelselnt ilndilcatilons for stageld correlctilon.
Thel prilncilplel relmailns thel samel: thel affelcteld urel- thra ils opelneld, prelselnt forelilgn bodilels
arel relmoveld; a nelw “urelthral platel” ils crelateld wilth elilthelr local flaps or grafts, followeld by thel
crelatilon of urelthrostomy. Thel kely to succelss- ful relpailr ils wailtilng long elnough so that thel skiln ils
supplel, and a classilc elrror ils pelrformilng thel selcond stagel too elarly. Thel selcond stagel should bel
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pelrformeld aftelr thel graft has helaleld, whilch usually takels four to silx months. Thel proceldurel ils
theln complelteld by mobillilzilng thel urelthral platel from thel surround- ilng skiln to allow
tubularilzatilon of thel nelourelthra ovelr thel catheltelr.

Johanson'’s surgilcal prilncilplels, whilch welrel ilntroduceld iln 1953 (Johanson, 1953), arel stilll
iln usel today elilthelr dilrelctly or ilndilrelctly. Thel orilgilnal Johanson approach ilnvolveld
marsupilalilzatilon of thel urelthral strilcturel and joilnilng ilt wilth surroundilng pelnillel skiln to
crelatel a urelthral platel. Thel selcond stagel ilncludeld tubularilzatilon of thel dorsal urelthral platel.
[In addiltilon, suffil-cilelnt skiln was turneld ilnward to crelatel a urelthra wilth an accelptablel lumeln.
Thel telchnilquel by Schreliltelr, whilch ils a modilfilcatilon of orilgilnal Johanson’s telchnilquel, usels a
melsheld skiln graft filxeld to thel dartos and urelthral eldgels to crelatel thel urelthral platel (Schreiter,
1984). Aftelr 6-12 months of graft maturatilon, thel urelthral platel ils tubularilzeld iln thel standard
fashilon. Buccal mucosa grafts relprelselnt thel optilmal solutilon iln stageld urelthroplasty usilng thel
Johanson prilncilplel (Guido Barbagli, De Angelis, Palminteri, & Lazzeri, 2006).

CONCLUSIONS AND SUGGESTIONS

Surgilcal trelatmelnt of urelthral strilcturels ils contilnually elvolv- ilng. Although numelrous
stratelgilels arel availlablel, thelrel ils stilll no silnglel optilmum solutilon suiltablel for all condiltilons.
Thel clilnilcal sellelctilon of strilcturel relcurrelncel prelvelntilon telchnilquels should bel carelfully
tailloreld to elach ilndilvildual patilelnt. Thel relconstructilvel urologilst must bel famillilar wilth a
varilelty of telchnilquels to elnsurel thel choilcel of thel belst proceldurel as dilctateld by siltuatilon. As
currelnt availlablel studilels provildel ilnsuffilcilelnt elvildelncel to elstablilsh filrm guildellilnels,
furthelr elf-forts arel neleldeld to addrelss thils ilntelrelstilng but challelngilng ilssuel.
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