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         Summary 

 Reoperative hypospadias surgery is often compli-
cated by the general lack of healthy tissue for 
urethroplasty and skin coverage. The penile skin 
that is present is typically scarred and has a vari-
able and poorly defi ned blood supply. Each case 
is different and demands individualized evalua-
tion and care. Reoperation is delayed at least 6 
months after the last repair, in order to maximize 
tissue healing and vascularity. Earlier attempts at 
defi nitive repair are often fraught with more com-
plications. Common post hypospadias repair 
complications are urethrocutaneous fi stula, ure-
thral diverticulum, persistent chordee, and ure-
thral stricture. A procedure using “wide” 
exposure may be required to correct what appears 
to be a small problem. Successful reconstruction 
of such refractory, postsurgical strictures, 
requires the whole surgical armamentarium, 
namely, vascularized onlay fl aps, buccal mucosal 
grafts, and planned-staged procedures. 

     Introduction 

 Current hypospadias techniques set a high stan-
dard for functional and cosmetic outcomes. A 
slit-like meatus in an orthotopic position on a 
conical glans is the goal. This should be achieved 
with a single operation in patients with a glandu-
lar hypospadias. Success is greater than 95 % in 
boys with a distal hypospadias. In large series, 
complication rates after proximal hypospadias 
repair can be as high as 30–40 %. The complica-
tions are lower if the urethral plate is preserved 
and may be lowest if the repair solely utilizes the 
urethral plate and not vascular or grafted prepu-
tial skin [ 1 – 4 ]. Regardless of meatal position the 
complication rate is highest and approaches 
100 % in some series of primary hypospadias 
repair in postpubertal males [ 5 ,  6 ]. 

 The most important factor that impacts reop-
erative hypospadias is the presence of healthy tis-
sue that is needed for urethroplasty and skin 
coverage. There is usually a paucity of penile 
skin that is scarred and has a variable and poorly 
defi ned blood supply. Natural tissue planes often 
are disrupted, and dissection may damage the 
blood supply to the penile skin. Each case 
requires individual evaluation and managemvent 
based upon sound plastic surgical principles. 
Every attempt should be made to review the 
 previous operative notes. 

 There are no randomized trials assessing the 
effi cacy of testosterone administration prior to 
primary or reoperative hypospadias surgery. 
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There are reports showing both increased and 
decreased complication rates after preoperative 
administration of testosterone [ 7 ,  8 ]. There is 
evidence that the microvasculature of preputial 
skin in hypospadias patients is lower than in 
normal controls [ 9 ]. It is unknown if testoster-
one improves vascularity, but there is some evi-
dence in the plastic surgery literature that 
androgens may inhibit wound healing while 
estrogens may decrease infl ammation and pro-
mote healing [ 10 ]. 

 In general, reoperative surgery should be 
delayed at least 6 months after the last repair to 
eliminate any residual infl ammation and allow 
complete healing. Time allows in growth of new 
blood supply to relocated penile skin. Earlier 
attempts at defi nitive repair may actually create a 
more signifi cant complication. The glansplasty is 
the key to a normal postoperative appearance, so 
urethrocutaneous fi stulae, diverticula, or urethral 
strictures in the presence of a normal glandular 
urethra may be technically easier and more suc-
cessfully repaired than cases where postoperative 
disruption of the glansplasty has occurred.  

    Surgical Complications 

    Urethrocutaneous Fistula 

 When a fi stula is identifi ed, the urethra and 
meatus are examined under anesthesia prior to 
making any incisions. I like to observe the uri-
nary stream prior to manipulating the urethra. 
Crede recapitulates urination and helps assess for 
meatal stenosis (Fig.  27.1 ). The urethra is cali-
brated with bougie-a-boule. I perform this after 
crede because the bougies can easily dilate a very 
soft stricture. This also assesses for any urethral 
irregularity. Depending upon the age of the 
patient and the previous surgical technique used, 
urethroscopy may be indicated to exclude ure-
thral hair or encrustations that would complicate 
the fi stula closure. The urethra is pressurized 
with saline or water through a catheter to confi rm 
the location and number of fi stulae.

   We pass a small lacrimal duct probe through the 
fi stula tract and out the urethral meatus. This step 

helps to defi ne the tract and identifi es the exact 
point of communication with the urethra. Lidocaine 
with epinephrine is infi ltrated around the fi stula 
site. Electrocautery is rarely if ever required during 
these cases and should be discouraged. 

 The principles of fi stula closure include dis-
section of the tract fl ush with the urethra, exci-
sion of unhealthy tissues, an inverting watertight 
closure, and placement of one or more barrier 
layers between the urethra and the skin [ 11 ]. A 
dartos-based subcutaneous pedicle fl ap can usu-
ally be advanced to cover the fi stula closure, 
although tunica vaginalis may be used in more 
complex cases [ 12 ,  13 ]. 

 Small fi stulae on the penile shaft can be cir-
cumscribed and excised fl ush with the urethra. 
However, subcoronal or glandular fi stulae may 
require a more extensive dissection because of a 
paucity of healthy adjacent tissues. In these cases, 
a takedown of the glansplasty may be required to 
facilitate fi stula excision. A distal urethroplasty 
can then be performed, followed by interposition 
of a dartos pedicle and reapproximation of the 
glans wings. Simple fi stula closures without 
meatal reconstruction rarely require a postopera-
tive catheter, but when distal edema may increase 
urethral voiding pressure, a catheter or urethral 
stent is preferable.  

  Fig. 27.1    Expressed urinary stream shows a very narrow 
stream. This observation is important in young boys who 
are not yet toilet trained. If a boy is toilet trained, every 
effort should be made to observe his stream during outpa-
tient offi ce evaluation       
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    Urethral Diverticulum 

 Diverticular formation after hypospadias surgery 
may be indicative of urethral meatal stenosis but, 
in most cases, calibration reveals no evidence of 
narrowing. Children may present with dysuria 
(urethritis), a urinary tract infection, or post-void 
dribbling. Occasionally ballooning of the ventral 
aspect of the phallus is presenting observation 
(Fig.  27.2a ). If the child presents with a febrile 
UTI, a cystogram can be attempted but often the 
catheter cannot be easily manipulated across the 
proximal aspect of the urethroplasty (Fig.  27.2b ). 
Repair is most accurately performed after deglov-
ing the ventral phallus. A feeding tube is passed 
transurethrally and the diverticulum is distended 
with saline (Fig.  27.2c ). This distension facili-
tates dissection by defi ning the appropriate plane 
between the diverticulum and skin while sparing 
the blood supply to the urethra. The diverticulum 
is opened in the ventral midline along its entire 
length (Fig.  27.2d ). Calipers are used to mark the 
appropriate urethral width (10–12 mm in a 
 prepubertal male (Fig.  27.2e ) and 20–24 French 
postpubertal) on the dorsal urethral wall. 
Redundant epithelium is sharply excised while 
sparing the subcutaneous blood supply. The ure-
thra is closed with a running and interrupted 
inverting suture line. The redundant subcutane-
ous tissue is an excellent covering layer and can 
be approximated over the urethroplasty in a 
 pant-over- vest fashion. Because of the length of 
the closure, catheter drainage is advisable 
(Fig.  27.2f ).

   Repair of a urethral diverticulum using plica-
tion has been reported [ 14 ]. This approach, how-
ever, does not remove the redundant mucosa, and 
since absorbable sutures are used, the diverticu-
lum might recur. Defi nitive excision and urethro-
plasty are recommended to eliminate potential 
long-term concerns.  

    Urethral Stricture 

 Stenosis of the urethral meatus is the most com-
mon site of narrowing after hypospadias repair. 
This can occasionally be corrected with either a 

dorsal or ventral urethral meatoplasty. A midline 
incision is made across the narrowing and carried 
deep into the glans tissues. The edges are reap-
proximated in Heineke-Mikulicz fashion using 
7-0 absorbable sutures. A dorsal meatoplasty 
sometimes causes dimpling of the dorsal glans 
and can affect the direction of the urinary stream. 
A ventral meatoplasty may effectively improve 
the urinary stream, but this may result in a coro-
nal opening (megameatus). 

 At times it is diffi cult to ascertain if the nar-
rowing is at the meatal level or extends more 
proximally. Because of patient age (anxiety for 
invasive testing) and the history of penile surgery, 
we often do not obtain a urethrogram prior to 
reoperation, but as part of informed consent, par-
ents need to understand that a more extensive 
procedure may be required. In boys with a history 
of urinary tract infections after hypospadias 
repair, a urethrogram or cystogram is advisable 
(Fig.  27.3 ). If a longer distal stricture is  identifi ed, 
then this needs to be marsupialized and corrected 
with either a vascularized fl ap or grafting. With a 
distal stricture there is high likelihood that biopsy 
will show balanitis xerotica obliterans. In these 
cases the use of local tissues should be avoided as 
they are similarly affected by this pathology.

   Strictures in the midportion of a urethroplasty 
are actually very uncommon. Narrowing of the 
proximal junction between the reconstructed and 
native urethra is more common. These are often 
diaphanous narrowings that are amenable to an 
attempt at optical urethrotomy, although the 
long-term success is less than 50 % [ 15 ].  

    Persistent Chordee 

 Persistent penile curvature may be a result of 
ventral skin tethering, corporal disproportion, 
and urethral foreshortening [ 16 – 18 ]. Historically, 
the urethral plate was divided to correct penile 
curvature. However, in the 1990s, Duckett and 
others popularized the concept of corporal dis-
proportion as the primary etiology of penile cur-
vature [ 8 ]. Histological evaluation of the urethral 
plate usually reveals healthy spongy tissue that 
clinically is very elastic. 

27 Reoperative Hypospadias Surgery and Management of Complications
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  Fig. 27.2    Large urethral diverticulum after onlay island 
fl ap hypospadias repair. ( a ) Marked ventral ballooning 
noted during urination, ( b ) he presented with a febrile 
UTI and a retrograde urethrogram confi rms a large diver-
ticulum. The catheter could not be advanced into the blad-
der, ( c ) the diverticulum is distended and a midline 
incision is made over the diverticulum, ( d ) squamous epi-
thelial debris is noted inside the diverticulum once it is 

opened, ( e ) in a prepubertal male, a 12-mm strip of 
mucosa is marked for the urethroplasty. The redundant 
epithelium can be sharply excised with preservation of the 
underlying vascular tissue that provides an excellent bar-
rier layer to prevent subsequent fi stula formation, ( f ) 
appearance of the phallus immediately after urethroplasty 
and skin closure       
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 Curvature may recur years after the initial hypo-
spadias repair even when corporoplasty (plication 
and/or ventral grafting) was used to successfully 
correct chordee at the fi rst surgery (Fig.  27.4 ). 
There are no good data showing whether or not free 
graft urethroplasties are at greater risk for recur-
rence of curvature when compared with vascular-
ized fl aps or primary plate tubularizations. 
However, a urethral graft with some fi brosis is less 
likely to grow in concert with the rest of the phallus 
at puberty. Even if the urethral plate was not previ-
ously divided because of a normal appearance, it is 
possible that the primary surgeon did not appreci-
ate its contribution to curvature.

   At reoperation, an artifi cial erection is induced 
intraoperatively. The urethra is inspected to 
determine whether it is supple or a “bowstring” 
(indicative of fi brosis). When urethral tethering is 
suspected, then the urethra should be transected 
and fi brous tissue resected. A repeat erection 
after transection may show persistent curvature 
in up to 50 % of cases, indicating coexisting cor-
poral disproportion. Either ventral dermal graft-
ing or dorsal plications can be used to correct the 
curvature in these cases. In cases where the ure-
thra is normal, then a primarily dorsal approach 

to correction is indicated. In some cases, prior 
dorsal plications may have disrupted, but it is 
also possible that the intrinsically disproportion-
ate corporal growth pattern persisted at puberty.   

    Complex Reoperative 
Hypospadias Techniques 

    Urethral Plate Retubularization 

 Tubularized incised plate (TIP) hypospadias 
repair was introduced in 1994 and is the opera-
tion of choice for distal hypospadias repair in 
many centers. There is good evidence that the 
preserved urethral plate can be used in reopera-
tive hypospadias [ 2 ,  20 – 23 ]. Extensive experi-
ence with the primary procedure is helpful when 
assessing the quality of the urethral plate. If the 
plate appears supple without scarring or evidence 
of a prior incision, then tubularization is reason-
able. The complication rate with tubularization of 
the plate in secondary operations is similar to the 
rate when used in primary repairs (Table  27.1 ).

  Fig. 27.3    Voiding views on a VCUG show a distal ure-
thral stricture 5 years after a tubularized incised plate 
hypospadias repair. This boy presented with strangury and 
recurrent cystitis       

  Fig. 27.4    Recurrent penile curvature in a 12-year-old 
boy. He is 11 years s/p dorsal plication and tubularized 
incised plate hypospadias repair. In this case there is 
marked corporal disproportion and a staged correction is 
likely required with fi rst stage-ventral lengthening (der-
mal grafts or parallel relaxing incisions) and buccal graft 
Second stage-urethroplasty       
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   Previous surgery that involved incision of the 
urethral plate might alter the blood supply and 
decrease the success of a second  tubularization. 
In addition, a failed TIP may be indicative of an 
intrinsic abnormality with the plate and spongio-
sum that precludes a second attempt at urethro-
plasty using the same  technique. Because of 
these factors, there has been reluctance to per-
form a repeat TIP, although literature reports 
show that a repeat TIP does not appear to be asso-
ciated with a higher complication rate in experi-
enced hands (Table  27.1 ). 

 The plate can always be incised at the time of 
reoperation. If it is apparent after the incision that 
fi brosis is present that precludes a healthy 
tension- free urethral closure, adjacent genital tis-
sues or a free graft can be utilized. Incision of the 
plate does not burn a bridge and exclude other 
operative approaches [ 24 ]. 

 The most common complication with retu-
bularization is fi stula formation, so the use of a 
barrier fl ap is very important in these reoperative 
cases. If a circumcision was not performed at 
the time of the prior hypospadias repair, a dartos 
subcutaneous is available for neourethral cover-
age. Otherwise, adjacent ventral dartos or tunica 
 vaginalis fl aps are useful barriers. 

    Adjacent Genital Tissues 
 If the urethral plate is not suitable for retubular-
ization, then the use of vascularized adjacent 
genital tissues may be possible (Fig.  27.5  [ 3 ,  17 , 
 25 – 30 ]). Local fl aps may be preferable to grafts 
because the former do not rely upon the reestab-
lishment of vascularity. Care must be taken when 
harvesting the fl ap in the presence of scarring 
from multiple prior procedures. Both meatal- 
based and dartos pedicle fl aps can be used for the 

urethroplasty, but ventral blood supply is often 
more highly compromised than tissues that are 
laterally or dorsally positioned. Scrotal skin is 
often well vascularized, but it is usually hair 
bearing and is associated with a high incidence of 
future urethral complications.

   As noted in Table  27.2 , an additional proce-
dure will likely be required in at least 25 % of 
patients when a vascularized fl ap is used for the 
urethroplasty. This complication rate is clearly 
higher than the outcomes when fl aps are used in 
a primary repair. The penile skin adjacent to the 
meatus is often not well vascularized at the hinge 
of the fl ip-fl ap. If this technique is utilized, the 
dartos pedicle from the prior Byars’ fl ap is pre-
served as the blood supply for the ventral fl ap.

   Although skin is usually available, there is a 
signifi cant incidence of postoperative fi stulae, 
strictures, and glansplasty breakdown when 
 adjacent skin is used for repeat hypospadias 
repairs. Some authors express concern that the 
glansplasty and meatal appearance are abnormal 
after fl ap urethroplasty, but with appropriate glans 
wing dissection, an orthotopic vertical meatal 
opening can be achieved. The limiting factor for a 
normal-appearing glans is the degree of glans 
scarring and contraction after the prior repairs.  

    Extragenital Tissues 
 Frequently, a paucity of genital tissue is available in 
reoperative hypospadias. A skin graft  urethroplasty 
using either squamous [ 4 ,  17 ,   31 – 33 ], transi-
tional (bladder mucosa [ 34 – 36 ]), or  pseudostratifi ed 
(buccal mucosa [ 22 ,  33 ,   37 – 41 ]) is then required. 
Most hypospadias surgeons are somewhat uncom-
fortable with this approach because they are now 
trained in primary repairs that consist of either pri-
mary plate tubularization or vascularized fl aps. 

    Table 27.1    Outcomes 
after TIP repair in 
reoperative hypospadias   

 No plate incision  Prior plate incision 

 Number  Complication (%)  Number  Complication (%) 

 Borer et al. [ 19 ]  24  25  1  0 
 Shanberg et al. [ 20 ]  12  17  1  0 
 Yang et al. [ 21 ]  18  17  7  57 
 El-Sherbiny et al. [ 2 ]  30  17  4  25 
 Snodgrass et al. [ 22 ]  63  19  35  20 
 Cakan et al. [ 23 ]  28  25  9  11 
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 Grafts can be approached with a one- or two- 
stage operation. A graft must establish vascularity 
to survive. In reoperations, this neovascularity 
comes from the scarred recipient bed. Graft take is 
theoretically more reliable in a staged approach 

because the corporal bodies are likely healthier than 
the shaft skin that would be important in supplying 
blood to the ventral aspect of an onlay or tube graft. 
If a tube graft is used, a tunneled placement may 
cause less disruption to the ventral blood supply. 

 Bracka uses a staged grafting technique for 
most primary hypospadias, and this same tech-
nique is very useful in reoperative repairs [ 4 ]. 
During the fi rst operation, the scarred urethral 
plate and unhealthy ventral tissue are excised. The 
graft is secured to the corporal bodies from the 
proximal urethral opening to the tip of the glans. 
The graft can be quilted onto the corporal bodies 
and a gentle compression dressing that immobi-
lizes the graft. This prevents hematoma formation 
and the shear forces that inhibit the development 
of blood supply. Graft take can be assessed before 
a second tubularization at least 6 months later. 

 A staged approach may give a better cosmetic 
result to the patient [ 4 ,  22 ,  41 ]. When a hypospa-
dias repair fails, the glans wings often contract, 
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  Fig. 27.5    ( a ,  b ) A 10-cm vascularized fl ap urethroplasty 
is performed. ( c ) A tunica vaginalis fl ap is harvested from 
the left hemiscrotal compartment and transposed with its 

vascular supply to cover the urethroplasty. ( d ) Illustration 
of tunica vaginalis fl ap dissection (Images courtesy of 
S.B. Brandes)       

   Table 27.2    Surgical outcomes after the use of adjacent 
genital tissue in reoperative hypospadias   

 Technique 
 No. 
patients 

 Success 
rate (%) 

 Jayanthi et al. 
[ 25 ] 

 Flip-fl ap  28  71 
 Vascularized fl ap  16  43 

 Teague et al. [ 26 ]  Flip-fl ap  9  89 
 Emir et al. [ 27 , 
 28 ] 

 Flip-fl ap  55  75 
 Vascularized fl ap  33  58 

 Secrest et al. [ 17 ]  Flip-fl ap  34  53 
 Vascularized fl ap  35  71 

 Simmons et al. 
[ 29 ] 

 Flip-fl ap  17  76 
 Vascularized fl ap  36  86 

 Soutis et al. [ 30 ]  Vascularized fl ap  21  76 
 Zargooshi [ 3 ]  Vascularized fl ap  20  85 
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and there is not suffi cient width or mobility to 
achieve an orthotopic meatus after the second 
procedure. Glandular scarring can be excised, 
and the graft can be interposed between the cor-
poral bodies to give a deep groove for subsequent 
glansplasty and distal urethroplasty. 

 A barrier layer is required and this can be 
challenging when there is a paucity of local skin. 
A tunica vaginalis or subcutaneous scrotal fl ap 
has an excellent blood supply and can usually be 
mobilized to give a barrier layer (Fig.  27.5 ). The 
use of small intestinal submucosa has been 
described but in some series did not inhibit 
 fi stula formation, and there was the subjective 
 assessment of increased fi brosis ventrally.  

    Squamous Epithelium 
 Nonhair-bearing squamous epithelium has his-
torically been the graft material of choice. Bracka 
uses the inner preputial skin for staged repairs, 
but the prepuce is frequently unavailable in reop-
erative cases [ 4 ]. Single-stage skin graft urethro-
plasty in these cases has a 30–50 % failure rate 
with complete graft loss in up to 25 % of cases. A 
split thickness technique has been described but 
the grafted area is usually very small, so meshing 
may not be required to achieve coverage [ 31 ,  32 ].   

    Bladder Mucosal Graft 

 Bladder mucosal urethral replacement was popu-
larized in the middle of the 1980s. Penile dissec-
tion and correction of chordee is completed before 
harvesting of the bladder mucosa. A Pfannenstiel 
incision is used to harvest the bladder. Distending 
the bladder and sharply excising the muscle giving 
the typical “blue-domed cyst” appearance of the 
bulging mucosa best performs this. The bladder 
mucosa is very thin and diffi cult to handle. 

 Urethral meatal prolapse is a unique compli-
cation with bladder mucosa urethroplasty. The 
exposed transitional epithelium becomes sticky 
and hypertrophic [ 35 ]. Construction of a 
20-French urethral meatus, prolonged catheter 
drainage, anchoring of graft to the corporal bod-
ies, and a distal skin graft may reduce this com-
plication. A greater than 75–85 % success rate 
has been described when bladder mucosa is uti-

lized for urethral replacement. Certainly transi-
tional epithelium is a natural choice for urethral 
replacement since it is normally exposed to urine. 
The need for the lower abdominal incision has 
led to the use of other graft materials.  

    Buccal Mucosal Graft 

 Buccal mucosa is a thick epithelium with good 
tensile strength and a very vascular submucosal 
plexus that favors graft take [ 37 ]. The thickness 
aids in dissection and subsequent manipulation 
of the graft material. The buccal mucosa can be 
harvested from either the inner cheek or lip. The 
harvest minimizes fat and avoids dissection into 
muscle. There may be a little bit less morbidity if 
the donor site is closed, but many surgeons allow 
the site to heal by secondary intention. In the 
early 1990s, there were several reports of short- 
term success with single-stage buccal mucosal 
grafts in complex urethroplasty. Surprisingly, 
tube grafts seemed to do better than onlays, but 
the overall complication rate was as much as 
60 % with long-term follow-up [ 40 ]. 

 Buccal graft urethroplasty using the staged 
technique described by Bracka has improved out-
comes when compared with single-stage buccal 
repairs [ 22 ,  41 ]. In this technique, the initial graft 
take is probably better because it is dependent 
only upon the corporal bodies and not upon the 
previously operated ventral skin. The ability to 
inspect the graft prior to retubularization allows 
regrafting when clinically indicated. This likely 
decreases the development of urethral strictures 
(Fig.  27.6 ). In a recent series [ 22 ] fi rst-stage graft 
revision was required for graft contraction or loss 
in 10 % of patients. A urethroplasty complication 
occurred in 17 of 45 (38 %) patients after the sec-
ond stage. The complication rate did not seem to 
be related to patient age, number of prior surger-
ies, or location of the meatus. Glans dehiscence 
occurred in one-third of patients when a cheek 
graft was used and 0 of 17 when a lip graft was 
utilized. The authors hypothesize that the inner 
lip buccal mucosa is thinner and facilitates a 
tension- free glansplasty.

   Critics of staged procedures correctly note 
that some patients did not require two additional 
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  Fig. 27.6    Buccal mucosal graft. ( a ) Coronal meatus 
(glans dehiscence) after tubularized incised plate hypo-
spadias repair, ( b ) a deep, clefted incision is made in the 
glans midline and buccal mucosa is sutured/quilted 
directly onto the corporal bodies, ( c ) a compression dress-
ing consisting of xeroform gauze and horizontal mattress 

nylon sutures is left in place for 1 week. Depending upon 
patient age the urine is diverted with either a urethral cath-
eter or a suprapubic tube, ( d ) normal appearance with 
fi brinous exudate at the time of dressing removal, ( e ) 
appearance of buccal graft 6 months after primary graft       
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surgeries. Dorsal grafting (inlay) of an attenuated 
yet supple plate and “primary” urethroplasty has 
been described as part of a single-stage repair. In 
a small series this approach was successful in 
11/13 (85 %) patients [ 22 ]. The decision to pro-
ceed with this approach requires an appropriate 
assessment of the recipient bed. 

 A summary of our treatment algorithm for 
complex reoperative hypospadias repair (glans 
dehiscence, diverticulum, urethral stricture) is 
detailed in Fig.  27.7 . This algorithm is different 
than that proposed by Snodgrass et al. [ 22 ] who 
does not see a role for vascularized fl aps in reop-
erative hypospadias.

        Postpubertal and Adult 
Complications 

 Adult hypospadias surgery is associated with a 
much greater complication rate even in de novo 
cases [ 5 ,  6 ]. Even though the techniques are simi-
lar, there are clear differences in wound healing, 
infections, and overall success rate. A number of 
steps may be taken to reduce the risk of compli-
cations in adults. All adults presenting for hypo-
spadias repair should have a urine culture with 
directed treatment for positive cultures. 
Chronically infected or hair-bearing tissue should 
be removed at the time of surgery. 

 A postoperative suprapubic diversion may be 
benefi cial from both a comfort and healing stand-
point. A urethral catheter has a tendency to pull 
on the phallus, and this can be very uncomfort-
able in the postoperative period. This distal ten-
sion may also disrupt the glansplasty. 

 The adult “cripple” has an abnormal meatus, a 
scarred glans, curvature that is either intrinsic or 
related to ventral urethral contraction, an absent 
foreskin, and very thin or scarred ventral shaft 
skin that is usually adherent to the underlying 
urethra [ 42 ]. Any future surgery is complicated 
because well-vascularized skin is not available 
for fl aps and the lack of a good vascular bed hin-
ders the success of free grafts. If redundant tissue 
is present, it can be rearranged during a fi rst stage 
and subsequently tubularized. Care should be 
taken to avoid the use of hair-bearing skin 
(Fig.  27.8 ).

   Strictures often develop long after an appar-
ently successful hypospadias repair. This may be 
secondary to failed growth at puberty, but Bracka 
suggests that balanitis xerotica obliterans is caus-
ative in at least 30 % of late hypospadias failures 
and strictures [ 43 ]. In these cases, a skin graft is 
doomed to failure, and buccal mucosa should be 
used as the graft material. 

 Surgical experience is a key to success, and ide-
ally the extent of the problem can be determined 
preoperatively. Abnormalities of only the distal 
shaft and glans are more readily corrected than 
cases where the entire urethra needs to be replaced. 
In theory, even in reoperative cases, the glans 
(spongiosum) has excellent blood supply. If there is 
minimal glans injury, a deep cut into the ventrum 
gives an excellent vascular bed for a free graft. 

 If the urethral abnormality extends proximal 
to the glans, then the region between the glans 
and the more proximal normal spongiosum is at 
risk for recurrent fi stula, stricture, or complete 
breakdown. A planned-staged procedure is pref-
erable in these cases. The advantages of a staged 
repair are more reliable and secure graft revascu-
larization. In addition, one can observe graft take 
or contraction prior to completing the secondary 
tubularization. 

 The phallus should be degloved and all ventral 
fi brotic tissues should be sharply excised. If curva-
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coverage
adjunct

  Fig. 27.7    Treatment algorithm for reoperative hypospa-
dias surgery       
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ture persists, then dorsal plications are usually per-
formed. If the phallus is foreshortened and ventral 
grafting is performed, then a third operation will 
be required because a graft will not survive when 
placed on another graft. Snodgrass has described 
multiple transverse “feathered cuts” in the ventral 
corporal bodies at the time of a  fi rst- stage buccal 

mucosal graft. This is successful only if the graft is 
aggressively quilted to eliminate hematomas under 
the graft and improve the take. 

 After the curvature is corrected, the entirety of 
the denuded tunica albuginea is grafted 
(Fig.  27.6 ). The results of this procedure are 
assessed 6 months later for adequacy of graft 

a

c
d

e

b

  Fig. 27.8    A retrograde reveals distal tortuosity, stricture, 
and mild diverticular formation after prior hypospadias 
surgery ( a ). The phallus is degloved and the ventral 
 urethra is opened. The tissue is rearranged distally, 
advanced into a deep glans cleft, and allowed to heal in 
preparation for a second stage ( b ). Six months later, there 

is a nice supple template available for tubularization and 
 glansplasty ( c–e ). Although this was the result of inlay of 
vascular tissue, this is also the appearance after a free 
graft when adjacent genital skin is not available (Courtesy 
of S.B. Brandes)       
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take, depth of the glans cleft, and suppleness of 
the surrounding tissues. Tubularization of the 
urethra is completed only if these are satisfactory. 
A tunica vaginalis fl ap is usually available to 
cover this urethroplasty. 

    Urethral Hair 

 Urethral hair is an annoying complication that 
occurs when hair-bearing skin is inadvertently 
incorporated into a urethroplasty. Infections, cal-
culi, and trichobezoar (hair ball) may result 
(Fig.  27.9 ). Obviously, the use of nonhair-bearing 
skin fl aps or free grafts is preferable. Preemptive 
depilation of hair-bearing skin has been described, 
but electrocoagulation of the dermal papillae is 
usually ineffective because of poor depth of pene-
tration. The Nd:YAG laser has 4- to 5-mm penetra-
tion and destroys hair follicles more effectively.

   However, if hair-bearing skin has been previ-
ously used, eradication and prevention of recur-
rence is very important. When isolated hair is 
identifi ed, endoscopic removal with laser 
 coagulation of the base may be effective. When 
hair growth is more abundant, a urethrotomy 
should be performed. One has to decide whether 
the urethral segment needs to be replaced with a 
nonhair- bearing graft (in a staged fashion) or if the 
hair can be removed and the segment effectively 
depilated. If the segment then it should be closely 
followed for regrowth and chemical depilation can 
be attempted using reducing agents that break the 
cross-linkage disulfi de bonds in keratin [ 44 ]. 

  Editorial Comment 

    I often joke that when I see an adult patient with 
urethral stricture who comes to the offi ce with his 
parents, I can always accurately guess that he is a 
“hypospadias cripple.” Strictures in the hypospa-
dias cripple are diffi cult to treat, in particular 
because of the psychological baggage and num-
ber of years that the patient and his family have 
suffered. Early in my surgical career, I was often 
overly aggressive and tried to manage adult hypo-
spadias cripple patients with one-stage repairs. 

While surgically complex and elegant looking 
and often requiring the use of a combination of 
grafts and fl aps, the failure was exceedingly high. 
After prior failed hypospadias repair, one-stage 
penile skin fl aps typically fail, because the blood 
supply is often compromised (especially fl ap vas-
cularity) and disrupted from prior surgical mobili-
zation and the penile skin is scarred. 

a

b

  Fig. 27.9    ( a ) Hair extrudes from a distal shaft meatus. 
( b ) The endoscopic appearance of urethral hair and ure-
throcutaneous fi stula is shown (Courtesy of S.B. Brandes)       
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 I have evolved my surgeries for hypospadias 
cripples to a staged approach of buccal grafts 
 followed by a 2nd or 3rd stage to tabularize 6–12 
months later. To prevent urethrocutaneous fi stula 
formation, I typically interpose a tunica vaginalis 
fl ap at the fi nal stage. The key is to keep the penis 
on stretch when tabularizing the plate and while 
mobilizing the tunica vaginalis to the external 
ring (if not mobilized enough, with erection, the 
testes will be pulled up into the high scrotum or 
groin). Barbagli recently reported his experience 
with 1,176 hypospadias cripples. Highlighting 
the complexity and diffi culty of reconstruction 
such adult patients, they required a median of 3 
operations for repair, with 10 % requiring more 
than 5 operations. Success rates for the staged 
approach in adults range from 67 to 86 %. My 
general personal surgical experience with hypo-
spadias cripples has been at the lower end of the 
range – with roughly a 30 % complication rate – 
whether it be restricture, diverticulum, post-void 
dribbling, chordee, or urethrocutaneous fi stula. 

 At the second (or third) stage, where we tubu-
larize the urethra, if the plate is a little narrow 
(<3 cm), I will place an inlay buccal graft in the 
Asopa technique. As per the Dennis Browne prin-
ciple, the primary purpose of the urethral Foley, if 
to act as a scaffold to promote epithelization, and 
not really for urinary drainage. I place a 12 F 
Foley for the urethra, in order to prevent ischemic 

compression of the mucosa and to promote peri-
urethral gland drainage (glands of Littré). I plug 
the urethral Foley and keep the SP to gravity, as I 
have had many patients with just a urethral Foley 
who accidently pulled or slept on the catheter, 
resulting in disruption of the suture line, resulting 
in an iatrogenic subcoronal hypospadias. 

 Occasionally, the hypospadias adult patient 
presents with a urethral stricture well away from 
the prior surgical site – such as in the bulbar ure-
thra. For such strictures, I typically have shied 
away from stricture and primary anastomosis 
repairs, as the collateral and bipedal blood fl ow to 
the penile urethra is often poor. As the 
hypospadias- constructed penile urethra is often 
nothing more than a skin tube, rather than a vas-
cular corpus spongiosum, there is defi cient vas-
cularity supplied from perforators and circumfl ex 
arteries. I am concerned that transecting the 
 urethra as in an EPA will lead to ischemia of the 
distal urethra/spongiosum. For such bulbar stric-
tures, I prefer to perform an onlay buccal graft. 
For distal bulb strictures, I place the graft dorsal 
and for the mid- and proximal bulb strictures, I 
place the graft ventral. See the algorithm in 
Fig.  27.10  – it is a nice summary of the general 
surgical strategy for the hypospadias cripple and 
a little more detailed than the one supplied in the 
above chapter.  

 —Steven B. Brandes 
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  Fig. 27.10    Algorithm for the surgical management of the adult with failed hypospadias reconstruction (From Myers 
et al. [ 45 ])       
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