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Abstract:  

Background: Hypospadias is a developmental anomaly characterized by a urethral meatus that opens 

onto the ventral surface of the penis, proximal to the end of the glans. The meatus may be located 

anywhere along the shaft of the penis from the glans to the perineum. 

Objectives: The present study was an attempt to find out the complications of Snodgrass urethroplasty 

done for anterior, middle and distal hypospadias. 

Methods: This was a descriptive observational study which was conducted on 50 male children having 

anterior, middle and distal hypospadias with age between 6 months to 12 years who underwent 

hypospadias repair in the Pediatric Surgery department in three year period. Postoperative complications 

were evaluated. 

Results: The most common presenting complaints were abnormal location of meatus and cosmetic 

deformity. All the patients with meatal stenosis had anterior and distal hypospadias. Minimal chordee 

was more commonly associated with anterior and mid penile hypospadias and significant chordee was 

more commonly associated with proximal and mid penile hypospadias. The most common associated 

diseases were inguinal hernia and undescended testes. The commonest early complications were 

postoperative edema and pericatheter leak. Urethrocutaneous fistula in 10%, superficial penile skin 

necrosis in 6% and wound dehiscence developed in 4% patients. 

Conclusion: A properly nourished patient with a good personal hygiene, optimum operative time with 

less intraoperative bleeding , adequate tissue for covering the neourethra, adequate mobilization of the 

graft are the bare necessities of a good surgical outcome.  

Keywords: Hypospadias, Inguinal Hernia, Meatal Stenosis, Urethroplasty, Urethrocutaneous Fistula. 
 

Introduction 

In Greek ‘hypo’ means ‘under’ and ‘spadizo’ 

means ‘to tear off’. Hypospadias is 

adevelopmental anomaly characterized by a 

urethral meatus that opens onto the ventral 

surface of the penis, proximal to the end of the 

glans. The meatus may be located anywhere 

along the shaft of the penis from the glans to the 

perineum. Hypospadiology defined as an in depth 

study of art and science of the surgical correction 

of hypospadias. Recently heated debates have 

ensued challenging the age old truth so ingrained 

in the historic techniques of this anomaly.
 1 

Although certain surgeons have arrived at 

perfection, their success has not been accepted or 

at least transferable to colleagues. David M. 

Davis wrote in 1951 “I would like to say that I 

believe the time has arrived to say that the 

surgical repair of hypospadias is no longer 
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dubious, unreliable or extremely difficult. If tried 

and proven results are scrupulously followed, a 

good result should be obtained in every case. 

Anything less that this suggests that the surgeon 

is not temperamentally fit for this kind of 

surgery”, much depends on experience, but even 

more necessary is a familiarity with all the 

options available. Indeed with this familiarity as a 

prerequisite, Hypospadiology should be an 

appropriate term for this discipline.
2,3

 

The surgical objectives of modern 

Hypospadiology have been complete 

straightening of penis, creating a hairless, smooth 

urethra of uniform caliber with position of the 

meatus at the tip of the glans, normalization of 

voiding and erection, and normal appearance of 

the penis with a minimum of complications.
4,5

 

Regardless of the severity of the malformation, 

urologists strive to meet such demands. As a 

result, over 350 described operative procedures or 

modifications have emerged to manage boys with 

hypospadias, but no single procedure has been 

considered a panacea for all types of hypospadias, 

and it has remained one of the most challenging 

problems in urological surgery.
7
 Nonetheless, 

significant progress has been made in the field as 

staged repairs have given away to single-stage 

operations. At the end of the 20th century, 

Snodgrass advocated a versatile tubularised 

incised plate (TIP) procedure for most cases of 

hypospadias repair, which showed favorable 

cosmetic and functional results.
8,9

 

Although a one-stage repair for hypospadias was 

first introduced in 1900 by Russel, it has gained 

popularity only in recent years. The confidence of 

surgeons has been enhanced by changed concepts 

of the urethral plate and of chordee,
2,3

 with 

additional advantages of using skin that is 

unscarred.
1
The commonest complication of 

hypospadias surgery is fistula formation which 

usually requires  re-operation.
4 

The fistula rate 

after a particular procedure is often cited as a 

measure of the effectiveness of that surgical 

repair.
1,10 

Snodgrass
1,38

 described the tubularised incised 

plate (TIP) for repair of hypospadias in1994 as a 

mean to widen and improve mobilization of the 

urethral plate when performing a Thiersch-

Duplay urethroplasty. Since that time many 

reports have been published describing the 

success of this modified procedure to repair distal 

hypospadias lesions. As a result of the popularity 

of this procedure, many other currently used 

techniques such as Mathieu or Transverse Island 

only, for distal hypospadias will probably be used 

less and less. Results are poorer and 

complications are greater in extensive procedures 

such as tube urethroplasty, compared to flaps and 

TIP. Modern approach in hypospadias repair is to 

preserve the urethral plate if possible.
23,31

 Given 

the relative simplicity of the operative concept, 

low complication rate and good cosmetic result in 

distal hypospadias, the tubularised incised plate 

procedure has been progressively applied to more 

proximal defects. So in this setting we have 

proposed to conduct a study to document the 

complications for tubularised incised plate 

urethroplasty, i.e., Snodgrass urethroplasty, 

among the patients presenting to outpatient 

department of Pediatric Surgery of IPGMER and 

SSKM Hospital.   

The present study was an attempt to find out the 

complications of Snodgrass urethroplasty done 

for anterior, middle and distal hypospadias, 

presenting to the Pediatric Surgery department of 

IPGMER & SSKM Hospital. 

The objectives of hypospadias correction were 

divided into the following categories: 

1. Complete straightening of the penis  

2. Locating the meatus at the tip of the glans 

3. Forming a symmetric, conically shaped glans 

4. Constructing a neo-urethra uniform in caliber 

5. Completing a satisfactory cosmetic skin 

coverage 

If these objectives can all be attained, the ultimate 

goal of forming a ‘normal’ penis for the child 

with hypospadias can be accomplished. 

MATERIALS AND METHODS 

This was a descriptive observational study which 

was conducted in the department of Pediatric 

Surgery, IPGMER & SSKM Hospital, from Feb 

2015 to Jan 2018. 50 male children were included 

in the study having anterior, middle and distal 

hypospadias with age between 6 months to 12 

years who underwent hypospadias repair in the 

Pediatric Surgery department in three year period 

were included in the study. Approval from 

Institutional ethical committee was taken before 

initiation of the study. Written informed consent 
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was taken from all the parents of the study 

participants.    

All fresh cases of patients with anterior, middle 

and distal penile hypospadias and age range 

between 6 months- 12 years were included in the 

study. Redo cases, previous inguino-scrotal 

surgery, i. e. herniotomy, orchidopexy or history 

of circumcision were excluded from the study. 

a. Parameters studied for objective 1 were pus 

from the wound, aspiration from swelling near 

wound for serous fluid or blood, examination of 

wound and penile skin, history, clinical 

examination and examination by anterior urethral 

dilator, micturation, position and size of testes 

and cosmetic outcome. 

b. Parameters studied for objective 2 were to 

record the time of operation (in minutes), length 

of hospital stay (in days), the width of the urethral 

plate and glanular plate, the age of the patient at 

the time of operation and the site of urethral 

opening. 

c. Study tools used were demographic data, 

detailed history, clinical examination findings, 

hematological investigations, urine examination 

and culture sensitivity wherever needed. 

d. Operative notes regarding anesthesia and 

surgery and any adverse effects. 

e. Early postoperative data regarding 

complications were collected on 1
st
, 3

rd
, 5

th
,8

th
 

and 10
th

 postoperative days by thorough clinical 

examination. Patients were followed up at 1 

month, 3 month, 6 month and 1 year intervals 

postoperatively and any urethrocutaneous fistula 

or any other complications were noted. 

The data was collected and entered in a specially 

designed Performa and statistical analysis was 

conducted using SPSS (16th version). Descriptive 

as well as frequency distributions of all 

parameters were seen. Fisher extract test was 

used to analyze the data. A ‘p’ value of 0.05 was 

considered as statistically significant. 

RESULTS 

The present study was carried out in 50 patients 

of anterior and middle hypospadias except 

glanular variant and posterior hypospadias 

admitted in the ward of department of Pediatric 

Surgeryin IPGME & R and SSKM & Hospital, 

Kolkata. The study was carried out for 3 years 

during February 2015 to January 2018. 

Table 1 showed demographic distribution of 

Study Subjects (n = 50), Age Group i.e. 1-4 years, 

5-8 years and 9-12 years. Highest number of 

patients was found in 1-4 year of age group i.e. 

34 (68%). Least number i.e. 5 (10%) patients 

operated in 9-12 year age group. Rural patients 

were having higher incidence than urban patients. 

All types of hypospadias were having equal 

distribution. Cosmetic deformity was the most 

common cause of surgical repair 35 (70%). 

Table 2 demonstrated the patients with meatal 

stenosis had anterior and distal hypospadias. 

Chordee was present in 40 (80%) cases. Out of 40 

cases, 30 (75%) had minimal chordee and 10 

cases (25%) had significant chordee. Minimal 

chordee was more commonly associated with 

anterior and mid penile hypospadias. Significant 

chordee was more commonly associated with 

proximal and mid penile hypospadias. Inguinal 

hernia was associated in 3 cases and undescended 

testes were associated in 2 cases.  

Table 3 demonstrated postoperative 

complications. The most common complications 

were pericatheter leak and postoperative edema. 

Out of total 50 patients 9 patients developed 

pericatheter leak and 15 developed postoperative 

edema. However, this was not a bothersome 

problem as it was subsided by conservative 

management within 10-12 days. Wound infection 

developed in 5 patients. Although, wound 

infection is a rare problem in hypospadias repair; 

in our series, it occurred in 10% patients and it 

was managed by postoperative antibiotics. 

Wound dehiscence developed in 2 patients (4%). 

Superficial penile skin necrosis developed in 3 

patients (6%).  

In our study, urethrocutaneous fistula was 

observed in 5 patients (10%) all of which 

required corrective surgery. Meatal stenosis 

developed in 5 patients (10%). Urethral stricture 

developed in 3 patients (6%). Torsion developed 

in 1 patient (2%) and it was repaired by 

operation. Testicular ascent developed in 1 

patient (2%). These findings were revealed in 

Table 3.  

Urinary stream is uniform and forward in 44 

(88%). 3 patients had thin and jet urinary stream. 

3 patients had splaying urinary stream causing 

soiling of undergarments. As it is evident from 

Table 4 the post operative outcome of fistula had 
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a spontaneous healing in 2 patients (40%) and 3 

patients (60%) required surgery. 

36 patients had excellent cosmetic outcome. 12 

patients had good cosmetic outcome. Only 2 had 

fair cosmetic outcome. There was no bad 

cosmetic outcome in the group.

 

Table 1: Demographic distribution of Study Subjects (n = 50) 

 

Demographic variables Subgroups  No of Cases Percentage 

Age Group (years) 1 – 4 34 68 

5 – 8 11 22 

9 – 12 5 10 

Total 50 100 

Area  Rural 30 60 

Urban 20 40 

Total 50 100 

Type of Hypospadias Coronal 10 20 

Subcoronal 10 20 

Distal Penile 10 20 

Mid Penile 10 20 

Proximal Penile 10 20 

Presenting Features Cosmetic reasons 35 70 

Thin urinary stream 10 20 

Soiling of undergarments 3 6 

Downward bending of penis 2 4 

Total 50 100 

Table 2: Associated features 

 Associated features No of Cases Percentage 

Presenting features Cosmetic reasons 35 70 

Thin urinary stream 10 20 

Soiling of undergarments 3 6 

Downward bending of penis 2 4 

Associated Meatal Stenosis Coronal 6 12 

Sub Coronal 3 6 

Distal Penile 1 2 

Mid Penile 0 0 

Proximal Penile 0 0 

Associated Chordee Present 40 80 

Degree of Chordee (30 

Degree) 

Minimal 30 75 

Significant 10 25 

Distribution of Associated 

Diseases 

UDT 2 4 

Inguinal Hernia 3 6 
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Table 3: Postoperative Complications. 

Complications No of Cases Percentage 

Pericatheter Leak 9 18 

Postoperative Oedema 15 30 

Wound Infection 5 10 

Wound Dehiscence 2 4 

Penile Skin Necrosis 3 6 

Urethrocutaneous Fistula 5 10 

Meatal Stenosis 5 10 

Urethral Stricture 3 6 

Torsion 1 2 

Testicular Ascent 1 2 

No Complication 1 2 

Total 50 100 

 

Table 4: Postoperative outcome 

  NUMBER PERCENT 

Urinary Stream Uniform and Forward 44 88 

 Thin Jet 3 6 

 Splaying 3 6 

Fistula Spontaneous Healing 2 40 

 Operative 3 60 

Cosmetic Outcome Excellent 36 72 

 Good 12 24 

 Fair 2 4 

 Bad 0 0 

 

 

ATLAS 1: INTRAOPERATIVE HYPOSPADIAS  
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ATLAS 2: POSTOPERATIVE COMPLICATIONS 

 

DISCUSSION 

Surgery for hypospadias is continuously evolving, 

implying that no single technique is considered 

perfect.
6,17,18

 The use of interposition flaps is well 

documented in the literature. Those harvested 

from the prepuce are the triangular soft tissue 

flaps
19

 and Belman flaps.
7
Penile skin based flap 

is Smith D flap,
6
 whereas Buck's facial flap is 

harvested from penile shaft. Corpus spongiosum 

either from the normal native urethra as a 

turnover perimeatal flap or from the diverging 

spongiosa
17

 has also been used. Either a scrotal 

Dartos flap from the scrotum
9,10

 or a TVF
11

 from 

the testis can also be used. Snodgrass
14

described 

additional coverage of neourethra by vascularised 

subcutaneous tissue dissected from dorsal 

prepucial and shaft skin. This dissection requires 

skill and there are chances that vascularity of the 

skin cover may get compromised resulting in 

subsequent dermal necrosis. Duckett
1,40

 has 

ascribed it to hypovascularity of the overlying 

skin when Dartos is separated from skin. 

Although there are various options for soft tissue 

coverage, the ideal one is still not found. Dartos 

based flaps have the advantage that they are 

available locally and do not require another 

incision or extension of the incision. Snow et al.
11

 

in 1995, were the first to report the use of tunica 

vaginalis as interposition graft. The fistula rate 

reported was 9%. Similar results have also been 

reported by Shankar et al.
52

 and Handoo.
53

 It is a 

dependable soft tissue cover for redo cases and 

posterior hypospadias surgery.
24

 In his recent 

experience, Snodgrass could reduce the fistula 

rate to 0% with the use of TVF.
25 

During our 

study it was found that maximum cases (68%) 

were in the age group of 1-4 years. Most of the 

patients (60%) were from rural background. This 

was due to the reason that IPGME & R and 

SSKM Hospital is a referral center covering a 

large population of West Bengal and nearby 

states where pediatric surgical and urological 

facilities are not available. 70% patients seek 

medical advice for abnormal location of meatus 

and cosmetic reasons. Thus high lightening the 

fact that a procedure with better cosmetic result is 

essential for patient and parents satisfaction.20% 

patients had a thin urinary stream. Meatal stenosis 

was more commonly associated in anterior 

(coronal and subcoronal) and distal penile 

hypospadias in both the groups. Duckett and 

Baskin (1996)
30

 stated that the more distal the 

meatus, more often it is associated with meatal 

stenosis. In our series also, the patients with 

meatal stenosis had anterior and distal 

hypospadias.  

Chordee was present in 40(80%) cases. Out of 40 

cases, 30 (75%) had minimal chordee and 10 

cases (25%) had significant chordee. Minimal 

chordee was more commonly associated with 

anterior and mid penile hypospadias. Significant 

chordee was more commonly associated with 

proximal and mid penile hypospadias. Inguinal 

hernia was associated in 60% cases and 
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undescended testes were associated in 40% cases. 

The most common complications were 

pericatheter leak and postoperative edema. Out of 

total 50 patients 9 patients developed pericatheter 

leak and 15 developed postoperative edema. 

However, this was not a bothersome problem as it 

subsided by conservative management within 10-

12 days. Wound infection developed in 5 patients. 

Although, wound infection is a rare problem in 

hypospadias repair; in our series, it occurred in 

10% patients and it was managed by 

postoperative antibiotics. 

Wound dehiscence developed in 2 patients (4%). 

Superficial penile skin necrosis developed in 3 

patients (6%). Although it was inconsequential in 

long run, it did cause anxiety and distress to the 

families and invited more hospital visits and 

caused significant morbidity because of these 

inconsequential complications. 

In our study, urethrocutaneous fistula was 

observed in 5 patients (10%) all of which 

required corrective surgery. Urinary leakage 

through the suture lines may be temporary after 

surgery, unless the tract becomes epithelialized 

into a fistula.
5 

To overcome the tensile force of 

voiding in the early phase of healing, we 

empirically maintained the catheter for 10 days. 

The urethrocutaneous fistulae developed in 

patients with subcoronal variety of hypospadias 

and also in patients with proximal penile 

hypospadias. The Tunica Vaginalis flap was used 

as a waterproofing layer for primary TIP repair in 

proximal penile hypospadias whereas in case of 

anterior hypospadias Dartos flap was used.  

Meatal stenosis developed in 5 patients (10%). 

Urethral stricture developed in 3 patients (6%). 

Routine urethral dilatation may not be necessary 

after Snodgrass repair. We carried out regular 

urethral calibration every week for approximately 

3months after 21 days of the operation and then 

optionally at later follow-up. In our series, only 

dilatation sufficed to treat the stricture. Torsion 

developed in 1 patient (2%) and it was repaired 

by operation. Testicular ascent developed in 1 

patient (2%). Urinary stream was uniform and 

forward in 44 out of 50 patients. 3 patients had 

thin and jet urinary stream. 3 patients had 

splaying urinary stream causing soiling of 

undergarments. However, these were not 

bothersome problems as it subsided by regular 

urethral dilatation. 

As it is evident from Table 4, the postoperative 

outcome of fistula had a spontaneous healing in 2 

patients (40%) and 3 patients (60%) required 

surgery. An abnormal aesthetic appearance 

affects the patients’ body image and has a 

negative influence on his self-esteem. 

Psychological stress may occur subsequently. The 

cosmetic result was evaluated depending upon the 

wound healing by secondary intention or 

infection, vertically oriented slit-like neomeatus 

at the tip of glans and conical glanular 

configuration supple penile skin. They were 

divided into bad, fair, good and excellent. 36 

patients had excellent cosmetic outcome. 12 

patients had good cosmetic outcome. Only 2 had 

fair cosmetic outcome. There was no bad 

cosmetic outcome in the group. 

Postoperative edema was mostly seen in patients 

who had long operative time along with major 

handling of soft tissues. It subsided by adding 

anti-inflammatory drugs to the postoperative 

regime. Wound infection however were more 

commonly seen with patients who had a very 

poor personal hygiene preoperatively, also the 

mothers of such patients were found to be 

reluctant to provide a proper nutrition to these 

patients both pre and post operatively. These 

were tackled with addition of higher antibiotics 

and more frequent postoperative dressings. Penile 

skin necrosis was a result of increased intra 

operative bleeding which led to excessive 

pressure bandage over the operative site. The 

necrosed skin had sloughed out and the patient 

required second surgery. Urethrocuteneous fistula 

was observed in patients who had a poor 

nutritional status and also in patients where the 

graft covering the neourethra was inadequate. 

These group of patients also required surgical 

management for their correction. Urethral 

stricture was managed with urethral dilatation 

under general anesthesia. Meatal stenosis was 

observed more in cases of distal penile 

hypospadias and is presumed to be caused by 

making a pinhole neomeatus by tightly suturing 

the newly made external urinary meatus.  Penile 

torsion was presumed due to faulty graft covering 

the neourethra. The reason for this was 

inadequate mobilization of the graft leading to 
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suturing of the same under tension. These patients 

too required surgical correction. Poor cosmetic 

outcome was noted due to not excising excessive 

penile skin and hence suturing it in a cosmetically 

poorly acceptable manner. Postoperative 

complications are shown in Atlas 2. 

There is a one major fallacy in such a study. It is 

well known that the results of any operation 

improve as the surgeon gains more experience 

with the operation. Horowitz and Salzhauer
54 

demonstrated a definite learning curve in 

hypospadias surgery. They prospectively 

analyzed the results of hypospadias surgery 

performed by a single surgeon over a 5-year 

period. They found that the results improved 

throughout the 5 years, and the absolute reduction 

of fistula rates between the first 2 and the last 2 

years was 12.7% (P<0.02; chi- square test). In 

primary TIP urethroplasty, the dorsal 

subcutaneous (Dartos) fascia was intact, 

abundant, easy to mobilize, and can cover the 

neourethral suture line even down to the 

penoscrotal junction. Harvesting the TVF was 

also easy although this endeavor took some extra 

time, this gradually decreased as we climbed the 

learning curve. The trend showing decrease in the 

operating time as the study progressed. 

CONCLUSION 

The present study was carried out on 50 patients 

of anterior and middle hypospadias except 

glanular and posterior hypospadias. The results 

were in terms of complications and cosmetic 

outcome. Most of the patients (68%) were 

between 1-4 years of age.  Most of the patients 

(60%) were from rural background. The most 

common presenting complaints were abnormal 

location of meatus and cosmetic deformity. All 

the patients with meatal stenosis had anterior and 

distal hypospadias. Minimal chordee was more 

commonly associated with anterior (coronal and 

sub coronal) and mid penile hypospadias. 

Significant chordee was more commonly 

associated with proximal penile and mid penile 

hypospadias. The most common associated 

diseases were inguinal hernia and undescended 

testes. The commonest early complications were 

postoperative edema and pericatheter leak. 

Urethrocutaneous fistula was present in 10%, 

wound dehiscence in 4% and superficial penile 

skin necrosis was in 6% of patients. There was no 

significant difference in terms of wound 

infection, meatal stenosis, urethral stricture, 

torsion, testicular ascent, postoperative hospital 

stay and cosmetic outcome. 

Limitations of the study were small sample size, 

short follow-up period. Optical magnification by 

standard operating loupe and operating 

microscope were not used during operation. Fine, 

delicate instruments and fine suture materials 

were not used during operation.  

It may be summarized that a properly nourished 

patient with a good personal hygiene, optimum 

operative time with less intraoperative bleeding , 

adequate tissue for covering the neo urethra, 

adequate mobilization of the graft are the bare 

necessities of a good surgical outcome.  
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