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Introduction:
Great advances have been made in surgery for the 
correction of hypospadias. Many techniques have 
evolved during the past 150 years to construct a 
neourethra. Th e reported incidence of hypospa-
dias is 1/300 male births1.  Th e multiplicity of 
methods  of repairing hypospadias suggests that 
no method is universally satisfactory. Current 
concepts of hypospadiac pathopyhsiology with 
emphasis on preserving the urethral plate have 
brought hypospadias surgery over the last decade 
near its ultimate goal of a reconstructed penis that 

is functionally and cosmetically normal. Snod-
grass repair has become the procedure of choice 
for distal and proximal hypospadias repair due to 
its low complication rate and superior cosmetic 
results. As encouraging results are being reported 
from many centers all around the world, But very 
scant research has been done locally to evaluate 
this technique. Moreover long-term data regard-
ing tubularized incised-plate urethroplasty pro-
cedure is still lacking for fi nal evaluation. So an 
extensive and meticulous analysis of Snodgrass 
repair is needed to determine whether this te-
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chique can stand test of time. On the other hand 
the alternate technique popularized by a British 
Surgeon Bracka completely disregards preserva-
tion of natural urethral plate & replace the entire 
hypoplastic urethral plate with prepeutial graft . 
It also has enjoyed popularity & there are few re-
ported complications. 

Patients and methods:
Sixty patients of mid shaft  & distal hypospadias 
(coronal & subcoronal) underwent repair from 
15th may 2007 to 15th november 2007 at Mayo 
Hospital King Edward Medical university Mayo 
Lahore. Th e operative method chosen for hypo-
spadias repair was determined by the state of ure-
thral plate, degree of chordee, shape of the glans, 
the size of phallus. Patients with mild and moder-
ate chordee (30cases) were selected for extended 
Bracka staged repair and 30 patients those with 
mild chordee corrected by simple degloving for 
Snodgrass repair. Demographic data, type of hy-
pospadias, and fi nal outcome of hypospadias sur-
gery were recorded. Th e parents were given infor-
mation about the diagnosis, treatment plan; risks, 
complications and long term follow up plan. Uri-
nary catheters were maintained for 7 to 10 days 
post operatively, and the meatus was evaluated 
10th days aft er removal of the catheter, calibrated 
and reexamined serially to maintain its caliber. 
Patients were followed up at two weeks, three 
months, six months interval postoperatively.

Protocol for repair of hypospadias:
Snodgrass Repair (30 cases): If the urethral plate 
is reasonable in good quality and the ventral cur-
vature can be corrected without transecting the 
urethral plate (preservation of urethral plate aft er 
release of chordee). Single stage Snodgrass repair 
(30 cases Figure 1)

Bracka stage II (30 cases), phallus is small, short 
and tethered urethral plate may contribute to a 
curvature and should be transected. First stage: 
is preparatory stage for neourethral reconstruc-
tion and involved correction of chordee, glans 
split to create a gutt er which is lined by preputial 
graft . Second stage Control: tubularization of the 
graft ed preputial aft er at least 6 months.

Results:
Th is study included total of sixty patients, thir-
ty patients who were operated upon by using 
Snodgrass technique & thirty patients by using 
Bracka stage two repairs. Th ese patients were fol-
lowed up to six months and complications of the 
procedure were noted. Th e mean age at surgery 
was 7.63±3.09 years in Bracka II and 6.36±3.05 
in Snodgrass group with age range from 1 to 12 
years. On the location of the meatus, we divided 
the patients in midshaft  & distal (coronal & sub-
coronal) groups. In Bracka II group 26 (86.6%) 
patients had midshaft  while 4 (13.33%) patients 
had distal (subcoronal) hypospadias. In Snod-
grass group 11 (36.66%) patients had coronal 
and 19 (63.33%) patients had distal shaft  hypo-
spadias.  All the patients in Bracka stage II group 
whose chordee has been corrected with preputial 
graft  while very minimal chordee in Snodgrass 
group which was corrected aft er the degloving of 
the skin upto the penoscrotal junction.

An interesting fact observed in this study was 
that in Bracka II group, 8 (26.6%) patients had 
more than one complication while only 3 (10%) 
patients in Snodgrass group had more than one 
complication concomitantly. Complications 
were noted in 18 (60%) of the 30 patients in Brac-
ka II group while in 12 (40%) out of 30 patients 
in Snodgrass group (Table1). Although compli-
cations were observed more in Bracka II group 
but not statistically signifi cant as the P value was 
greater than 0.05.  Meatal stenosis was found in 6 
(20 %) patients in Bracka II group and 4(13.3%) 
in Snodgrass group (Figure1). Twelve (40%) pa-
tients in Bracka II group and 7 (23%) in Snod-
grass group developed urethrocutaneous fi stula 
out of which two patients also had meatal stenosis 
in Bracka II group while none of the patients in 
Snodgrass group had associated meatal stenosis. 
Postoperatively, 8 (26.7%) patients in Bracka II 
group and 3 (10%) patients in Snodgrass group 
were found to have wound infection. while 3 
(10%) patients in Bracka II group and only 1 pa-
tient (3.3%) in Snodgrass group had stricture.  

Two fi stulas were at coronal site while one patient 
had fi stula at the site of original hypospadiac me-
atus. Meatal stenosis in both patients was man-
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aged conservatively with routine meatal dilata-
tion and subjective complaints were cured in one 
patient but one patient required meatoplasty. 

Discussion:
Th e goal of operative therapy in hypospadias is to 
construct a straight penis and provision of a glan-
ular meatus to allow normal voiding and satisfac-
tory sexual function during sexual intercourse. 
However long-term psychological consequences 
of a cosmetically unsatisfactory repair warrants a 
need for an optimal repair that can provide both 
functionally and cosmetically normal outcome. 
Our experience with both techniques demon-
strated the versatility of tubularized incised plate 
urethroplasty as midline longitudinal incision re-
sulting in widening of the urethral plate and thus 
tubularization of urethral plate was possible in 
Snodgrass repair. In Bracka stage II already wid-
ened graft ed urethral plate tubularization was 
easy. Th ere was a high complication rate during 
performing of procedure due to diff erent level of 
expertise of diff erent surgeons. 

In our study we were able to correct chordee in 
thirty patients by simple degloving of the penile 
skin in Snodgrass group whereas chordee was al-
ready corrected in all patients of Bracka stage II. 
Recurrent penile chordee later in life can be a po-
tential complication. In one study all the patients 
who presented with late onset penile chordee had 
midshaft  hypospadias at the time of initial opera-
tion2 . 

In our study, fi stulas were developed in 7 (23%) 
patients with distal penile hypospadias and 12 
(40%) patients of midshaft  hypospadias repaired.  
54 studies reports on occurrence of fi stulas, rang-
ing from 4 to 16 % for distal penile & midshaft  hy-

pospadias3,4 there are several factors may increase 
the incidence of fi stula formation, which include 
soft  tissue handling, age of patients, level of hypo-
spadias defect, expertise of surgeons, waterproof 
coverage and foreskin reconstruction5. Probably 
in our series the high numbers of operating sur-
geons with variable interest and experience have 
contributed to this rather higher fi stula rate. In 
our study, 4 (13.33%) patients in Snodgrass and 
6 (20%) patients in Bracka stage II repair devel-
oped meatal stenosis. Other studies report me-
atal stenosis in the range 2 to 20%6-13. We did not 
encounter any case of suture sinus tracts in this 
study.  

In some studies, it was found as high as 24%11. 
Use of interrupted stitching technique with chro-
mic catgut 4/0 to close the penile skin in our 
patients may be the reason for avoidance of this 
complication. Moreover, a relatively shorter (six 
months) follow up may have been the reason for 
decreased detection of this complication in the 
present study.  Dark colored skin can also result 
in the reduced realization of this complication 
as may be the case in our patients. Neourethra 
strictures were encountered in our study. One 
(3.33%) in Snodgrass & three (10%) in Bracka 
stage II repaired patients. Th is complication is a 
potential complication, but many reported stud-
ies did not encountered8,14. Snodgrass himself 
followed patients who underwent this technique 
postoperatively for one year and assessed the neo-
urethra with urethroscopy and urofl owmetry and 
concluded that incision of urethral plate did not 
result in neourethra strictures15. However, there 
is a reported incidence of stricture formation of 
8% in one study but in this study Snodgrass pro-
cedure was used for the treatment of previously 
failed hypospadias repair16. In this study the stric-
ture was formed between the normal urethra and 
neourethra. Although parameters described for 
assessing cosmetic results are still debated, how-
ever there is an increasing concern over the psy-
chological implication of bad cosmesis resulting 
from hypospadiac surgery. Th e orientation and 
location of urethral meatus is one aspect that has 
att ained greater concern recently as dissatisfac-
tion over this issue has resulted in patients seek-
ing further corrective surgery5. We were able to 

Table 1: Complications in Bracka Stage II &Snodgrass Procedure

Complications
Group of Pts Yes No Total
Bracka II Count 18 12 30

  % with in groups of Pt 60% 40% 100%

Snodgrass Count 12 18 30

  % with in groups of Pt 40% 60% 100%

Total Count 30% 30% 60%

% with in groups of Pt 50% 50% 100%
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achieve vertically oriented glanular slit like me-
atus in 50% of Snodgrass repaired patients and 
40% in Bracka stage II repaired patients. Postop-
eratively in those patients who did not have any 
complication, about 50% (30) (N=60) of parents 
were pleased with the cosmetic appearance of re-
paired penis. While 50% (30) of parents termed 
the appearance of penis as unsatisfactory. 

Th e reported outstanding results from Snodgrass 
repair are low complication and good cosmesis 
due to good vascularity of neourethra, undue 
handling of urethral plate, single suture line clo-
sure, no need for graft , aft er dorsal midline relax-
ing incision, availability of tissue. Several stud-
ies have shown outstanding result of Snodgrass 
repair over other surgical techniques for repair 
of hypospadias.17-19 Th ese studies showed that 
fi stula formation rate and fl ap necrosis rate were 
signifi cantly lower with Snodgrass technique as 
compared to Bracka stage II repair. Majority of 
the surgeons also found that Snodgrass urethro-
plasty is more convenient and less challenging 
than Bracka staged repair20 . 

Conclusions:
Th e old saying that “there is more than one way 
to skin a cat” is very true of hypospadias surgery. 
Th is proposed protocol and indeed any alterna-
tive protocol, will not appeal to everyone and 
there will be surgeons who have a large experi-
ence with fl ap repairs and remain happy with 
their results. Th e highly experienced and techni-
cally gift ed super-specialist may feel that he can 
correct almost all of his cases using a diverse va-
riety of single stage procedures and will use the 
Bracka approach quite sparingly. Snodgrass repair 
off ers optimal repair for distal as well as midshaft  
hypospadiac defects with low complication rate 
and superior cosmetic result. While the staged 
repair is a safe and reliable approach in selected 
patients in whom the urethral plate cannot be 
incorporated in the repair and thus requires sub-
stitution. Further studies should be conducted to 
assess the usefulness of these techniques not only 
in terms of complication rate but also functional 
and cosmetic results using parameters like glanu-
lar confi guration, urinary stream, maximum and 

mean urinary fl ow rate, caliber of neourethra, and 
straightness of erection. 

Final outcome of Snodgrass & Bracka stage II 
technique can be assessed only once patient has 
achieved sexual maturity.
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