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Hypospadias

Asopa HS, Singhal GG

Hypospadias, a congenital defect is defined as an abnormal urethral opening
situated proximal to its normal site on the ventral aspect of penis anywhere
between the tip of the glans and the perineum. This may or may not ke
associated with other local defects, like chordee {skin ard dartos, short fibrosed
spongiosa or carporal disproportion) and abnormal distribution of skin. Lhe
proxirnal defects may have other pronounced abnormalities in the urogenital
system. The incidence of hypospadias in the reported series s about 1 in 300
male live births and the incidence is increasing probably due to the greater
use of hormone sralogues in the early antenatal period.

CLASSIFICATION OF HYPOSPADIAS

This i4 according to the site of the external urinary meatus on the veniral
surface {alfler chordes eorrection, if chordee present) (Fig. 3.1).

HISTORICAL REVIEW OF
HYPOSPADIAS REPAIR

Mo deseription of this condition is
available in Sushrata  Sambiti,
Dieffenbach (1836 i crediled with the
first altemnt to correcl hypospadias
which was, however, unsuccessful.’
lhe Firsl successful repair was
described by Anger in 1874, Since then,
mure than 250 techniques have been
described ranging from multistaged
procedures to single slaged procedure,
Lhe following historical description is
based o certain basic principles bul
mainly directed towards one aim and _ o
thal is a straight penis and the external PUL-&07 15 RIS JiOss oo
o : 2 spadias: (11 glanuiar, (Z) subcoronal,
urinary meatus located near the Hp of () dlistar pani e, (1) midpanie (5} prox mal
the penis. panile, (5) penoscratal, (7] perinea
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Historical Description
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Buried skin tube: Carl Thiersch in 1869 and Duplay in 1880 described the
use of buried skin tube as a necurethra. This methoed was later popularised
by Sir Denis Browne in 19307 and is still used as a two stage procedure,
Perimeatal flaps: Ombredanne (1932) suggested making a circular flap
with the hypospadic meatus atits centre The edges of the circular flap are
gathered together with a pursestring and the raw area coverad with the
freed and butter-holed prepuce. Later on Mathien used verlical perimeatal
flaps. Lhompson advocated the use of lateral perimeatal flap.

Tnlay free graft; The method of producing urethra by an inlay free graft of
a penile tunne] is associated with the name of Nove-Tosserand (1 897y and
its later exponent was Melndoe (1937)%, Devine and Horton® further
elaboraled the technigue.

Formalion of tube from penile and scrotal skin and burying the penis:
Bucknall (1907) described the methoc of temporarily ourying the new
urelhra bebween penis and scrotum, Cecil later modified the procedure.
Nohilisation of urethra and bringing it to the tip of the glans was reported
by Von Hacker (1897). Almost 100 years later the fechnique has now been
revived.

I a single stage operation, Broadbert ef @ in 1951 used a full thickness
ubligue strip of skin from the prepuce and penile skin.

Byars® introduced (he first successful two stage vepair in which the first
stage comprised of thordee correction and redistribution of dorsal penile
skin onto the ventrum. In the second stage, neourethra is formed by using
lhe ventral penile skin, This technique is still used for patients of
hvpospadias with severe chordee,

Single stage procedure involving the principle of chordee correction and a
lype of pedicled fap Lo form neourethra hes revolutionised the concept of
hypospadias repair. Based on this principle, Hﬂdgsnnf described the
technique of using verlical inner preputial flap, based or bloed vessels
supplying the dorsal penile skin, Asopa el al (1971} used the first axial
pattern flap based on superfical dorsal penile vessels by using inner
transverse prepulial skin. Duckett (1980} has used island flap of inner
preputial skin for hypospadias repair. Asopa et af in 1984 introduced the
double island flap technigue, '

Gittes and McLaughlin in 15742 described the technique of artificial

penile erection, on table, by injection of saling nto the carpora. This has beena
milestone development in the treatment of hypuspadias. As realised by
Asopa ef @i’ and many other workers in late 80s that every patient of
hypospadias does not have spongiosal chovdee and the seemingly curved
penis can be straightened by degloving and releasing Ihe skin and dartos
chordee. This concept later led to the development of onlay pedicle flaps.

Tn 1994 Snodgrass'® described (he incised urethral plate tubularisalion

technique and il has made the repair of hypospadias without spongiosal
chnrdee an easier task.
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For the last five years Asopa and his team are using a modilication of
srdgrass method inowhich the raw arca, after incising the urethral plate is
covered by a dormsal free graft and this does help to reduce complications of
slenosis,

FPRESENT DAY CONCEPT OF HYPOSPADIAS REPAIR

Ihe goal of hypospadias surgery is to produce a straight penis and the
external urinary meatus located at the fip of the conical glans. A symmelrical
skin coveris prm‘ide with minimal, short and Jong-term complicahions. The
pmcedurf* 15 preferably performed inone stage as a dav case and al The youmng
age. Till the 60s 1= was jpenerally argued Ih*'.t FO‘-?]T‘II?[‘I-IT consideralions are
secomdary and are more the concern of the parents of the child and thal
chordes shorald be corrocted by staged procedures. Today, however, the concepl
bas radically changed.

The following describes as to how to achieve the ahose objective and 15
meentioned under vardous heads:
1. The operating surgeon
2. Selection of an optimal operative technique
4 General comsiderations for achieving a good oulcome,

Operating Surgeon

In many developed counties; hypospadies surgery is porformed in most
instibutions b_@; ]:\ae-'_{ia tric urologists with raining and interest in hyvpospadias
repair, However, in several centres, nypospadias is dealt with by pacdia fric
urologists as wel as by paediatric surgeons, plastic surgeons, urologists and
peneral surgeons inlerested in hypospadias work. A surgeon dealing with
hypospadias shoula be familiar with several techmigues to be able to manage
all lypes and grades of hypospadias. One should have real inter L‘-,I:
commitment and be prog ngl'-,' frammed in varions tL‘CJ.'IIlqu'I.Lh- as woll as
possesaing an attitude of proper tssue handling, The dictum “see one, doone
and leach one” definitely does not hold good for this type of delicate surgery.

Selection of 2 Proper Technigque

This 18 perhaps the most imporlant decision one has to make to achieve a
good resnlt A wrong selection of lechnigue may resull in unsatisfactory
putcome even if the procedure hasbeen Lech:ucalw well performed and by an
experienced surgean. Decision making can usudllvbe initiated in the cutpatient
visit, but the final decision should be made after deglovi ing the penis. Most
mademn procedures involve degloving of the penis, as a large number of
patients have skin and dartos chordee. Selection of propar technique depends
nn location of meatus, configuralion of glans, presence of spongiosal and
corporal chordee, quality of urethral plate, calibre of the meatus and quality
ob skin and venlral urethra proximal to the meatus and availability and
quality of preputial hood.



74 Recent Advances in Surgery—8

Common Operative Techniques

1t stands to reason [hat simpler techniques should be considered before more
ditticull and complicated techniques are decided upon. Various techniques
popular all over and used by the authors are:

MAGPI (Meatal Advancement and Glanuloplasty)t

Tubularised incised urethral plate (Snodgzass)”

Darzal free grafl inlay

Onlay transverse preputial skin patch

Transverse prepulial skin tube

Two slage repair.

R L

MEATAL ADVANCEMENT AND GLANULOPLASTY (MAGPI)

An ideal palient for this procedure is the one who has glamilar hepospadiag
with a flat or convex glans and thick and healthy skin privamal to meatus
without chordee.' MAGPT an be contemplated in patients with coronal
hypospadias without or willl very mild chordee which ean be corrected by
dorsal plication arin patients who have relrusive meatus after Previous surgery.
MAGLL should be avoided in patients with subcoranal or more proximal
hypospadias willywide meatus or concave or gronrved alans with considerable
chordee,

Procedure (Figs 3.24 to D)

A circumecoronal incision is given and chordee is excluded by artificial erection.
A verlical incision is given in the dorsal plate of glans distal to meatus and the
glanular plate is mobilised starting from the meatus 1o the propased site at
the tip. The vertical incision is closed by two o throe transverse sutures of 6,/
(1 ahsorbable.

Clans is carefully undermined on bath sides of distal urethra bebween
tunica and glans tissue after dividing fanned out spongiosa to expose the
tunica underneath. The dissection in the midline must be coreful and fairly
superficial so as to avoid any injury to the underlying urethra. The glans
wings are approximated by twa or three vicryl 6 /U sutures after excising the
redundant free margin without compromising the lumen of the urethra. Skin
cover is provided after excising the redundant skin and giving an oblique cul
dorsally if required. Skin sutures by 6/0 chromic catgul are preferably
subcuticular. A size 6 French catheter is infroduced and light pressure dressing
applied.

TUBULARISATION OF THE INCISED URETHRAL PLATE {(SNODGRASS)"

This technique is best suiled for patients of distal penile hypospadias with a
wide concave glans (wide groove), wide meatias, healthy thick urelliral plate,
healthy skin/mucosa ventrally proximal to meatus arxl withoul chordee,
I'his can also be done in patients having minimal chordee, that can be
corrected by dorsal plication.
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Figs 3.24 to D: MAGPFI (Meatal advancerment anc glanuleplasiyy lschnigue: (A) Glanular
hypospadias Vertical incisian in the corsal plate of the glans distal to meatus and a cireumooroenal
incision in the ponila skin, The glanular plate is mobilized from the meatus o the profposens site
at the lip, (B) Glans 2 urdaminad on both sides carsfully setween the wnica and tho glans
tissus, (O Verlizal rmealolony incision ls closed transvarsly, 60 sbsorbable sutures, (0 Skin
aorsar

This technique is avoided in those with mere proximal hypospadias with
a flat glans_, narrow urethral plate, narrow teatus, maderate chordee and
when skin proximal to meatus is thin and attenuated

Procedure (Figs 3.3A to D)

Penis is degloved by a ciccumcoronal incision incorporating the meatius. The
absence of chordee is assessed by artificial erection. 'Lhe urethral plaie is
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Figs 3.3A to D: Arteror hypospadias without chordea, with a grooved uratral plate and glans.
[deil tor lubutari=alan ol e urelral plele (Snodgrass ) A) A siroumsoronal ineision ineomarating
e meatus is given lesving the u-ethral plate intact, (B) The urethral plate is incised in midling
dorsally from the meatus 1o the g of the glans and is tubularised, (G A curtain of danos s
anchored over he verdical sulune line, (D) Skn cover is provided

incised dorsally in midline from meatus to Gp of the glans, The glans wings
are reised on either side of the urethral plate up to midglans level mll}
Tubularisalion on @ catheler is performed by a continuous sulure ol 6/C
churenmic calgut, Redundant and thinned oul margias of penile skinare excised
antd a dorsal oblique cul is given in the outer prepulial skin. Dartos fascia is
overlapped over the ventral suture line and anchored underneath the glans
wings and to the tunica of the penile shatt on either side. The skin cover is
provided by an eccentric suture line, Catheter 15 secured and a circular
dressing with gentle pressure is applisd.
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A DORSAL FREE GRAFT ON AN INCISED URETHRAL PLATE

This procedure s ollered to patients who have distal penile hypospadias
wilh 2 flat glans and a rarrow but healthy aretarel plale. The meatus may be
narrow ar wide and there iz no chordee.

The procedure is also pertormed for those with more proximal hypospadias
and with the above criteria but with minimal chordee that 15 correctable by
dorsal plication. Lt 1= also performed for palients with previous hypospadias
surgery who have healthy distal penile skin bul with no chordee,

Procedure (Figs 3.4A 10 E)

The procedure is (he same as hat uf Snodgrass except that after incisirg the
urethral plate, the two halves of the plate are moebilised partially from
underneath the lunica and anchored to tunica. The raw area between the two
halves of the urethral plate is covered with an inlay dorsal free graft.

THE ONLAY TRANSVERSE PREPUTIAL SKIN PATCH

The onlay palch can be applied to patients who have narrosw urethral plale
rom the distal penile meatus to the proximal penile meatus and with
allenuated ventral skin, (lans may be fHat or convex and there is no chordee,

Itis possible o perform the procedure in patients with the above criteria and
with minimal chordee correcied by dorsal plication.

The technigue is nol suitable in hose whao have marked chordes, searred
or attenuated prepuce or in patients with previous surgery and with no
prepuice.

Procedure (Figs 3.3 1o H)

A racket-shaped incision incorporates the meatus. Degloving is performed
upto an appropriate level (not too proximally). Urethra is laid open uple the
heallliy wrethra, The glans wings are raised on either side of the urethral plate
wplo the proposed tip and withoutinjuring the corpora cavernosa,

The inper preputial flap i marked with 4/0 nylon stay sutures in a
lrlangular fashion with the apex at the right cormer at the juncrion of prepuce
wilth outer skin and base at the left side at the junction of prepuce with outer
skin. The inner praputial flap is raised from the outer prepuce. Bebween the
lwo lavers of prepuce, based on superficial dorsal penile vessels, care is
observed not (o njure the superficial dorsal vessels. A dorsal pbligque cut is
created in the puter preputial skin upto midline observing utmost care not to
damage the superficial dorsal vessels, Lhe lett one-third of prepuce is separated
fram the cuter skin inan avascular plang and thus the whole flap is based on
superficial dorsal penile vessels, The preparation of the inner preputal flap
and the oblique dorsal cul is Further Nustrated in Figures 3.6A o E,

Formation of Neourathra

The inner preputial lap is applied over the urelhral plale inanonlay manner,
The first atilen should be placed from the middle of e Mas to the middle of the
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Figs 3.44 to E: The midpen e hypospadias with a flat glans and a healthy ursthral plate without
chiardes, fdeal for a dovsal fres graft on the incised urethra! plate (A) & circumeamnz| incigisn
incorporating the meatus, leaving the urelhml plale intact, Is glven, (B) The urethral piata s
inciged dorsally in tha midline from the meatus to the bp of the glans. The glans wings gre
mebilised Lupto the midolans level only. (C) The halves af the urathral slate are mobilissd o0
either side lor about 2 to 3 mm and anchsed 16 the underying tunica. (D) The saw aroa betwaan
the halves of the urathral plate is covercd by a frae grall {fram inner preputlal skin or penils skin
or buezsl mucasa) 2nd anchared by absorbable sulures Lo the ursthral plate and lunics, (E) The
dartes fasci archorsd with skin s overlapped over the vantal sulure line and the skin is
coverad By an cocentne suture line

laid open urethra by 6/0 chromic catgul, with knots inside and the skin
surface facing towards the urethral Tumen, Lhe right urcthral margin is
sutured to the flap by 6,/0 chromic interripted sutures upto the proposed tp
and proximally upto the apex of the spatulated urathra,
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Flgs 3.64 ta E: Praparation of the Innar preputial flap and delails of oblique cut at the margin af
thi outer preputial s«<in after devalnping inner preputial flap: (A) The irnet preputial flap is
matkad in a tiangaiar fashion wilh its apex al the right corngr and the base at the left comar, e
The inner preputizl flap s sepasatod from the cutar preputial skin by sharp dissaction bemwesn
the two layers (based on superfinial dorza panils vassels), (2 0) An oilique cut in the outer
procutial skin al the junction of the dght 23 and the 'eif 1/3rd s given upts midline without
damaging the blood supely, (£) The inner preputial llap which i sl attached by avascular ioras
b thie I&ft 1/3rd of outer prepuce |= saparated from avaseular attachrments
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The flap is appropriately sized as to provide a uniform and adequate
lumen of the neourethra. The left margin of the urethral plate is now suturec
by 6,0 chromic interrupted sutures. A G or 8F plain Porlex catheter s socurod.

Glanuloplasly s performed by approximabng the wings of the glans atter
anastomosing the rest of the neourethra oy 2 to 3 subcuticular sutures of 6 /0
vieryl. The skan covering is done by an eccentric suture line preferably by 6,/0
chromic suheuticular stitches, A hbht pressure dressing is applied.

TRANSVERSE PFREPUTIAL SKIN TUBE

Il ig ideally performed in those who are having considerable chordee with a
conical glans or with a flat or shallow glans but with good adequate prepuce,

Patients with severe chordee, a proximal meatus and an inadequate
prepuce, moreover, patienls with history of previous surgery and no prepuce
ar markedly scarred propuce are PDSblbl'l.-' not the candidates for this lechnigue.

Procedure (Figs 3.7A to F)

A circumcoronal racket-shaped incislon incorporating the meatus is given.
Degloving is done underneach the dartos and Buck's fascia all around soas o
correct he skin and dartos caordee.

The exienl of the true chordee is assessed by Gittes method of artifical
erection. Urethra is laid oper. proximally. Urethra is (ransected at the point of
maximum chardee, The chordee correction is performed slow ly anel bit by bit
by sharp dissection, by incising all fibrous tissuc above (he tunica, till the
healthy urethra comnences. Similarly the distal part of chordee is cotrected
by excising all farued out fibrous spongiosal Hasue.

Ina patient with [at vr shallow glans, the glans is slit open in midline and
the glans wings mobilised adequalely vver the tunica. Alternatively, if (he
glars is cunical, glans tunneling is done by dissecting the glans from the shaft
above the tunica and making a cut at the tip of the glans of the same size as of
the proposed neturethra.

The inner preputial flap is prepared in the same manner as that of anlay
preputial patch techmique (Figs 3.64 Lo B), After developing themner preputial
flap, an obligue cut in the outer preputial skin on left side at junchion of right
twi-third and left ome-third upto the midpoint, with care to protect the blood
supply (superficial dorsal vessels). The proximal urethra is anchored to the
tunica I:r}- Zto3fne a0 xfic'rj.rl sulures, The proximal urethra is spatulated for
about 073 cm so as o make a wide anastomosis, Proximal anastomosis is
performed by bringing the apex of the preputial flap to the spatulated urethra
with 6/0 chromic interrupted sutures. A neourethra is formed by tubularisation
of the edges of the tap by interrupted sutures of 6 /0 chromic catgut.

The distal urethral anastomosis is performed either by bringing the
neourethral tube through the tunnel of the glans or by stitching the glans

wings as the case may be,

Glanuloplasty is performed oy one or lwo subeuticular vieryl sutures.
Catheter 6 to 8 br Portex is secured and anchored. The avascular and rough
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Figs 3.7A to F: The proximal penila hypospadias with considerable cherdes and with adegueats
prepuca, Ideal for ransyarse preputal skin tube procedurs: (A} Dagoving is perlormed by a
racket-ahapad incizion incorporating the meaius, (B) Chordee is assessed. Urethra s faid open
upta proxima to chordze. Urathie s transesled al point of maximum chordes and chordee
cortecton is performed, 3 The nnar preputial flap is marke:d ir & Wriangudr Eshion, (07 7 e
inner preputial flap hased on supardficlal dorsal penile vessels is raised. An obliqua oot &t the
junctizn of the right 273 2nd the lef 1:30d s gheen uple an approciate lavel (without damaging
Fe oo supplv. (B} A tubo is formed from the inner prepotial lap, {F) The skin cover |&
provided by an excentnic suilurs liria

marzing of penile skin are excised and the skin cover 1= portormed by
intur:ul:-ted 5/0 or 6/0 subcuticular interrupled stitches with an eccentric
suture Hme, At times, if the covering skin is short, then an oolique cut at the
penoscrotal skin iy be given o form 2 plasty with two _ayer cover
Alternatively, if the skin gap is more, a rolalion flap trom the scrotum s
raised after invising the medial raphe of scrotum. The rotalion flap may ke
oblained from eithor side of scrotum and it must be of an adequate size to
bridge the gap and holp provide the skin cover. This procedure ensures a
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double layer protection of the proximal anastomosis. A circy lar dressing with
lizht pressure is applied.

THE TWO STAGE REPAIR OF HYPOSPADIAS

The bwo stage repair is suitable for patients with marked chordee and meatus
siluated far oroximally. [t i3 also suitable if there is no or inadequale prepuce
ar il there is preference of the surgeon.

First Staas

A circumeoronal incision, crcumscribing the external urethral opening, s
applisd leaving 5 to 6 mm corora. Degloving is done and chordee correction
{if necessary) is performed. Glans is laid open and glans wings are raised. Lhe
dorsal penile skin is incised in the midline upto an appropriate evel 5o as o
cover the degloved penis with care while not injuring the superficial dorsal
vessels, The sutiring is started from the £p of the laid open glans to the
meatus proximally by 6/0 chromic calgut and tne bwo edges of the covering
skin lying in midline, A light pressure dressing 1s applied.

Second Stage

1t is usually done after 6 months.

Frogedure

An assessment is made for the widtn of the laid open glans, the quality of Ene
ventral penile skin, the meatal area for stenosis or fur any hair bearing area.
After ascosement, a 14 F catheter is passed. Two parallel incisions are given
om the ventral penile skin, circumscribing the meatus upto tne midglans. The
widlh of the ventral penile skin gheruld ideally be equal to the calibre of 140
catheter. After leaving the ventral penile skin strip intact, the rest af the
covering penile skin is mobilised atter leavmg a cull of 4 to 5 mm corona and
deglaving 1= done. Byars cul is now given on dorsal penile skin in such a way
thal the covering skin suture line will fall eccentrically.

A tube is made of the ventral penile strip by 670 subcuticular chromic
calgut sutures, Skin covering is provided i two layers, inner subcusicular by
5/0 chramic and outer skin toskin by 3/0 chromic. 6 to 8 F catheter is secured
and light pressure dressing applied.

GENERAL CONSIDERATIONS

Vascularity

Axial paltern based flaps have excellent healing property. The penile skin
and the inner prepuce is supplied by superficial dorsal penile vessels.
Preservation of vascularity of flaps and islands of skin is achieved by careful
dissection and protecting superficial dorsal penile vessels.
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Free Grafts

Free grafts may be used as a dorsal inlay after incising the urcthral pla{c anl
as lateral or ventral unlay grafts. The dorsal inlav grafl, however, is always
the betier choice in companson to ventral or 1al:fn al onlay gralls as [he later
arc unreliable due to short-term or long-term postoperalive complications in
form of fistulae, stenosis or divertcabom,

Minimal Tissue Damage and Correct Tissue Planes

Ta get into corréct Hssue plane is generally easy even in redo surgery, The
correct plane is underneath the dartos and Buck's fascia, The plane is easily
reached by stacting the dissection proximally as there are less chances of
lethered tissue at the normal site. The disseclion in correct plane helps in
preserving the vascular supply of the flaps.

Good results also depend upon gentle tissue handling. This is better
achieved by the use of operator’s thumb and forefingers as far as possible,
Skin heok and nontoothed forceps are preferable to loothed forceps.

Suture Material and Suture Technique

Fine suture material is used. 6/0 to 7/0 chromic catgut is used for making
neo-urethra and for the skin cover. 6/0 vicryl is used for anchering and fixing
the tissues,

The inversion of the skin of urethral muccsa is a necessary step in neo-
urethra formaton. Subcuboular sttches are ideal, Al limes, skin sutures may
lead to growth of epithelium which may communicate with the urethral
lumen and lead to fistula formalion, Crowth of epithelium in the suture tracts
may at times lead Lo unsightly tracts. Tension over skin cover is avoided by
the use of seratal faps and or Z plasty.

Suture Line

The added cover by dartos or the skin and dartos flap is provided over the
ventral suture line. An eccenlric sulure line of skin cover 1s always ideal to
decrease the possibility of fistula formalion.

Antibiotics

[raring the operalion procedure, the topical vse of antibiotics in dilute zaline
solulion helps to control infection. Use of systemic entibiotics pustoperatively
is advised. Ideally, broad spectrum antibiotics are started two days prior to
surgery and continued for 5 to 6 davs postoperatively,

Haemarrhage

Haemuostasis is achieved by minimal and precise use of caulery and by
infiltrating, the incision line by 0.5 per cent xylocaine mixed with 1/8 lac
dilution of adrenaline, Alternalively, lourniquet may be used for a judiciously
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appropriate period, If there is conlinuows bleeding during surgery, a Tight
pressure clreular dressing always helps to cantrol postoperative aleeding.

Catheter

& or 8 F Porlex is suilable for urine drainage. Polythene cathetor being thin
walled has an advantage as it provides better lumen than Portex cathoter of
the same size Silicone catheter is very sott and lizkle to kink easily and is
theretore nat recommendea exceptin cases where diapers are used along wilh
instead of bag drainage.

Magnification

Hypospadias repairis usually conlemplated ininfants and hence magrification
is essential for orecise dissection and suluring,
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