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Abstract 
Background: Hypospadias is a congenital malformation resulting from hy-
poplasia of the tissues forming the ventral face of the penis. It is associated to 
variable degrees with an ectopic urethral meatus, a penis curvature and a sap-
per’s apron foreskin [1]. The incidence of this malformation varies from 
country to country. It is estimated at 1/300 male births in France and 0.26/ 
1000 in Mexico [1]. In Senegal, the prevalence of this malformation is un-
known. Hypospadias surgery has improved significantly in recent years due 
to a better understanding of the anatomy on the one hand and the improve-
ment of the instruments used during surgery on the other (suture material, 
surgical magnification, urethral catheter of suitable size). In sub-Saharan Africa 
and particularly in Senegal, hypospadias surgery remains a challenge due to 
the unavailability of adequate equipment (lack of microsurgical instruments 
and surgical loupes). Objective: To evaluate the outcomes of the treatment of 
hypospadias by the different surgical techniques used in our center as well as 
their sexual function in adulthood. Patients and Methods: This is a retros-
pective study, including all patients operated for hypospadias between Janu-
ary 2009 and December 2017 in Urology-Andrology department of Aristide 
Le Dantec hospital. The studied parameters were: frequency, age, clinical and 
therapeutic aspects, and their sexual function in adulthood after treatment. 
The outcomes of the treatment were judged good or poor depending of the 
quality of penile straightening, the aesthetic appearance of the penis, the posi-
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tion of the urethral neo-meatus, the permeability of the urethra and the exis-
tence or not of fistula. The sexual function was assessed by the International 
Index of Erectile Function 15 (IIEF) score. Results: Fifty-five patients were 
included. The median age was 6 years (P25 = 2.8 and P75 = 13 years). After a 
mean follow-up of 58 ± 33 months, 81.8% (45) of patients had a good out-
come. Duplay-Snodgrass urethroplasty was the most commonly used ureth-
roplasty technique with better results. Complications were noted in 29 pa-
tients. The most common were urethral fistula, surgical site infection and 
urethral neo-meatus stenosis. The sexual function was rated good in one pa-
tient and average in the other two (after an average decline of 53 ± 26 months). 
Conclusion: Urethroplasty according to Duplay Snodgrass was the most used 
technique in our studies and its outcomes were better compared to the other 
techniques used.  
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1. Introduction 

Hypospadias is a urogenital malformation resulting from hypoplasia of the tis-
sues forming the ventral face of the penis. It is associated to variable degrees with 
at an ectopic meatus urethral on the ventral side of the penis, a penile curvature 
and a foreskin in the form of a sapper’s apron [1]. This is the second most com-
mon malformation in males [2]. Duckett’s anatomo-clinical classification was 
used, distinguishing according to seat meatus hypospadias: the anterior forms 
(balanic, balano-penile and anterior penile), the middle form and the posterior 
forms (posterior penile, scrotal and perineal). The location is anterior, median 
and posterior respectively in 50%, 20% and 30% of cases [3]. Several surgical 
techniques were described, justifying the interest in the constant search for effec-
tive techniques with the least possible morbidity. Surgery is the standard treatment 
for hypospadias and several surgical techniques had described in the literature 
[1] [2] [4]. There are currently more than 400 surgical procedures and their va-
riants without any of it being ideal for the correction of hypospadias. These 
techniques can be in single or two surgical steps and the choice will depend on 
the type of hypospadias. Single surgical steps such as the MAGPI, Duplay, Ma-
thieu, Onlay, Duckett techniques adopted in our center seem to be more suitable 
in our developing countries where the cost of surgery remains inaccessible for 
the majority of patients. In our context, hypospadias surgery remains a challenge 
because of several factors interfering with the results. According to Diallo [4] 
and Diao [5] treatment of hypospadias is fraught with complications due to the 
conditions in which this type of surgery is performed in our country. The im-
provement of our outcomes is not only through the training of pediatric urologists 
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but also by equipping our countries with microscopic surgery equipment. The 
objective our study was to evaluate the outcomes of the treatment of hypospa-
dias by the different surgical techniques used in our practice as well as their sex-
ual function in adulthood. 

2. Patients and Methods 

This is a retrospective, descriptive, and single-center study evaluating the out-
comes of the hypospadias treatment in Urology-Andrology department of Aris-
tide le Dantec hospital between January 2009 and December 2017. All patients 
operated on for hypospadias with a complete file were included. Patients with an 
unusable record, those lost to follow-up and those operated on for hypospadias 
at least once in another centre were not included. The parameters studied were: 
age, medical history, clinical, therapeutic aspects and their sexual function in 
adulthood after treatment. The information was collected by physical examina-
tion, review of the records of patients undergoing surgery and a telephone sur-
vey. The outcome was judged good if the penis was straightened and the meat us 
apical with a permeable urethra without urethral fistula. Failure corresponded to 
recurrent fistulas despite their treatment, total sutures disunity or flap necrosis. 
The sexual function was assessed with the IIEF-5 questionnaire. The data were 
recorded and analyzed by IBM SPSS Statistics 24 software.  

3. Results 

Fifty-five patients were included during the study period. The annual incidence 
was more frequent in 2017 with a percentgae of 23.6% (n = 13). The median age 
was 6 years (P25 = 2.8 and P75 = 13 years). Forty-four patients were brought in 
for consultation by their parents. Prior hypospadias accounted for 74% (n = 41) 
of patients. Associated malformations were micropenis 10.9% (n = 6), cryptor-
chidism 3.6% (n = 2), persistence of the peritoneal-vaginal duct 3.6% (n = 2) and 
right renal agenesis 1.8% (n = 1). The karyotype performed in 3 patients was 
normal. All patients were treated with a single surgical step. Adhesion release 
(36.4% (n = 20)) was the most commonly used types of repair (Table 1). Dup-
lay-Snodgrass urethroplasty was the most commonly used urethroplasty tech-
nique (41.8% (n = 23)) (Table 2). The mean duration of postoperative drainage 
was 7.4 ± 3.5 days (two and 17 days) and was mostly done with a transurethral 
catheter (72.7% (n = 40)). Complications were noted in 29 patients and were 
dominated by urethral fistulas accounting for 51.7% (n = 15) (Figure 1). Fistulae 
were managed by excision of the fistula pathway followed by separate suture of 
urethral and cutaneous in the absence of spontaneous closure 3 months after 
hypospadias. Twelve patients were treated for urethral fistulas. The neo-meatus 
stenosis was treated with iterative HEGAR candle dilatation with satisfactory 
results. Residual penile curvature did not require revision surgery. After a mean 
follow-up of 58 ± 33 months (with extremes of two and 10 years), outcomes 
were good and poor in 81.8% (45) and 19.2% (10) of patients, respectively. The  
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Figure 1. Distribution of patients according to postoperative complications (n = 29). 
 
Table 1. Distribution of patients according to the type of penile straightening. 

Types of adjustment Number Percentage (%) 

Release of adhesions only 20 57.1 

Release of adhesions + Urethral plaque section + Nesbitt 7 20 

Release of adhesions + dorsal plicature of the albuginea 6 17.1 

Adhesion release + Urethral plaque section 2 5.8 

 
Table 2. Distribution of patients depending of the types of uretroplasty and treatment 
outcome (n = 55). 

Types of urethroplasty Frequency Good Bad 

Duplay-Snodgrass 23 21 2 

Duplay 15 12 3 

DUPLAY + DUCKETT 4 2 2 

Mathieu/urethroplasty 3 3 0 

Duckett 3 2 1 

ONLAY 3 3 0 

Mustarde 2 0 2 

MAGPI/Balanoplasty 1 1 0 

DUPLAY + KOFF 1 1 0 

 
age group of patients under four years had the most good outcomes with a rate 
of 53.3% (n = 24) of patients successfully treated. Among the patients without 
a history of treatment, 80% (n = 36) had a good outcome. The relative risk of 
having a poor outcome in patients with a history of previous treatment was 7. 
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Urethroplasty according to Duplay-Snodgrass give the best outcome (46.7% (n = 
21)). The treatment outcomes according to the type of urethroplasty are shown 
in Table 2. Eleven patients were concerned for the evaluation of the sexuality. 
Four patients were unreachable and four other patients refused the investigation. 
After a mean delay of 53 ± 26 months (with extremes of two and 10 years) for 
the three patients who accepted the survey, the sexual function was rated best in 
one patient (score 12) and average in the other two (score 9 each). 

4. Discussion 

Hypospadias is a congenital urogenital malformation frequently encountered in 
our daily practice. Surgery is the treatment of choice but it exist several problems 
related to the surgical technique or its postoperative complications. Hypospadias 
surgery can be performed at any age, however, most authors recommend sur-
gery between 6 - 18 months [6]. In 1996, the American Academy of Pediatrics 
also recommended that elective surgery of the male external genitalia be per-
formed at this age, after the first phase of penis growth [7]. A delay in the con-
sultation was noted in our study with a median age of 6 years (P25 = 2.8 and P75 
= 13 years). This median age observed shows an improvement of this delay in 
consultation compared to other African studies, in particular those of Diallo AB 
et al. [4] in Guinea Conakry and Diao B et al. [5] in Senegal who reported a mean 
age of 8 and 7.2 years respectively. These difference can be explained by the 
population’s awareness of this pathology. However, some hypospadias are still 
diagnosed in adulthood. In our study, the best outtcome were recorded in the 
age group under 4 years. Although there is still conflicting data as to whether age 
at surgery influence the complication rate [8] [9]. The Duplay technique is a re-
liable technique for anterior hypospadias and can be used for moderate forms 
according to Bouhafs [10] who, out of a series of 585 hypospadias operated by 
the Duplay technique, reported a low rate of complications (11% all complica-
tions). The urethral plate incision, popularized by Snodgrass, can also be used in 
anterior and moderate forms of hypospadias. It gives very few complications 
with satisfactory cosmetic outcomes, compared to Mathieu’s technique [11]. In 
our study, the Duplay-snodgrass technique was the most commonly used tech-
nique with a success rate of 90%. Which shows a perfect mastery of this tech-
nique by our surgeons. In the literature, some authors have shown an improve-
ment in the outcome of the Duplay technique by combining it with the Snod-
grass trick as done in our series. Acimi [12] in his study found that the Duplay 
technique alone was three times more complicated by fistula (9%) than the 
Duplay-Snodgrass technique (3%). So did O’Connor [13] and this is explained 
by the Snodgrass trick on the urethral plate, which lowers the tension on the 
edges of the sutures. A literature review by Snodgrass et al. [14] compared Ma-
thieu’s technique and Snodgrass’s urethral plaque incising technique in surgery 
for anterior hypospadias in terms of complication rate, maximum urine output 
(Qmax), cosmetic appearance. For the complication rate, 23 publications since 
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1990 concerning the incision of the urethral plaque and Mathieu’s operation 
were identified without any difference being objectified in the occurrence of fis-
tulas, stenosis of the meatus or stenosis of the urethra. Likewise, a study com-
paring Qmax in children operated on by these two techniques did not note any 
difference after a median follow-up of 20 months [15]. This finding was similar 
if the flowmeter is performed at variable postoperative times, from <6 months 
to >10 years [16]. Despite the existence of several surgical techniques, the success 
rate depends on the surgeon’s experience whatever the technique chosen. The 
main complications of hypospadias surgery reported in the literature are surgical 
site infection, flap necrosis, urethral fistula, and neo-urethral or urethral neo- 
meatus stenosis [4] [5] [17]. Urethral fistula was the predominant complication 
in our study. Surgical site infections where the second complication and were 
responsible for the loosening of sutures. These suppurations are favoured by the 
poor conditions in which postoperative care is provided, but also by the hot and 
dry tropical climate [4] [5]. The flap necrosis can be explained by the unavaila-
bility of adequate equipment for dissection and reconstruction (surgical loupes, 
fine wires for the sutures, microsurgical instruments, etc.) and the lack of a urolo-
gist who specializing in hypospadias in our regions. Lower complication rates 
are noted by other authors, especially in developed countries [18]. The evalua-
tion of hypospadias surgery provides valuable information on the outcome, helps 
decision-making, improves performance and quality of care [19]. Several in-
struments aimed at measuring the satisfaction of patients with hypospadias were 
identified in the literature. Among them, the hypospadias objective assessment 
score, the pediatric penile perception score, the genital perception scale. How-
ever, most of these scores assess the postoperative cosmetic aspect and not the 
sexuality and the psychosocial sequelae [19]. We tried in our study to assess 
sexuality after treatment in adulthood. Among the 3 patients who accepted the 
survey about sexual function, one was married without children. Indeed, this 
small number of participating patients is a limit of this evaluation, and it was 
impossible to draw a conclusion. In the literature, the evaluation of sexual func-
tion in adulthood remains difficult because of its subjectivity [20]. It is necessary 
to study the fertility, ejaculation quality, sperm parameters and hormonal profile 
of these patients with a larger cohort in order to draw conclusions. 

5. Conclusion 

Urethroplasty according to Duplay Snodgrass was the most technique using in 
our studies with a satisfactory rate of good outcome. The complication rate ob-
served was related to several factors, including the lack of adequate surgical equip- 
ment. The evaluation of the sexual function remained subjective in our study 
due the low rate of participant.  
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