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Abstract 
Aim: To assess the rate of complications following hypospadias repair in a consecutive series of 
boys and the correlations of those complications with their preoperative symptoms, degree of hy-
pospadias and method of operation. This study was conducted to address the question of whether 
all boys with all degrees of hypospadias should undergo reconstruction. Methods: This was a 
prospective cohort study. We included every boy who underwent an operation for the primary 
repair of hypospadias between January 2011 and April 2014. The median follow-up time was 24 
months. The study ended in October 2014. The main outcome measurements were the frequency 
of postoperative complications and their correlations with the degree of hypospadias, the preo-
perative symptoms and the operative intervention performed. Results: Among the 76 boys who 
underwent operations, 23 had degree 1, 47 had degree 2, and 6 had degree 3 hypospadias. Preo-
peratively, 43 of the boys had symptoms that motivated the operation, including stenosis (38), a 
curvature (10) or both (5). Forty-three boys underwent operations with the MAVIS technique, 28 
underwent TIP repair, 1 underwent a Duckett procedure, and 4 underwent Byar two-stage proce-
dures. There were complications requiring reoperations including fistulas or ruptures in 26 (34%) 
boys. There were no significant differences in the rates of complications with surgery, fistulas (P = 
0.4775), ruptures (P = 0.2417) or other complications (P = 0.5165) between the groups with or 
without preoperative symptoms, those with different degrees of hypospadias or those who un-
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derwent different operative methods for repair. Conclusions: The complication rate in this series 
was high. The study was prospective, and no boy was lost during follow-up. Because the complica-
tion rate did not correlate with the degree of hypospadias nor the preoperative symptoms, there 
may be a group of boys with hypospadias without symptoms for whose operations are questiona-
ble. The preoperative symptoms should be reported in future reports of the results of hypospadias 
surgery. 
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1. Introduction 
Globally, hypospadias is one of the most common congenital anomalies [1]. The reconstruction for this condi-
tion is a delicate procedure, and based on the literature, it is clear that pediatric surgeons and plastic surgeons 
contribute to its understanding. The ideal method of repair for hypospadias is still under debate. More than 300 
different operations have been described in the literature for the treatment of this condition [1]. This considera-
ble number of different operative interventions might reflect the frustration of surgeons facing the high rate of 
complications that result from this type of surgery.  

The call for comparisons of centers has grown stronger during recent decades, and the open presentation of 
data is mandatory to maintain humble attitudes and to refine hypospadias repair. Acknowledging this, we com-
pared our results with those reported in the literature. The results are of importance for the preoperative informa-
tion given to the guardians of boys with hypospadias. Furthermore, it is of interest to disclose whether postoper-
ative complications are correlated with the degree of hypospadias, with the used for operative intervention, or 
with the boys’ preoperative symptoms. In general, the symptoms of hypospadias depend on the degree of the 
condition. In very mild cases, the only drawback is cosmetic appearance. Spraying during urination is a common 
complaint. A downward directed stream can interfere with voiding in the standing position. In some cases, asso-
ciated meatal stenosis has occurred and can result in an outlet obstruction. With increasing degrees of hypospa-
dias, the risk of a curvature of the penis increases.  

Guidelines or consensus in the literature regarding which boys with hypospadias should undergo reconstruc-
tions are typically vague and left to the judgment of the surgeon [2]. A validated scheme for the evaluation of 
hypospadias repair was missing in the literature until the report on the hypospadias objective scoring evaluation 
(HOSE) system score was published [3]. Information from a scoring system like this could, if used globally, be 
important for comparing the outcomes of boys who have undergone operations at different centers and for the 
preoperative information provided to the guardians of boys with hypospadias. However, we still lack an instru-
ment to evaluate boys with hypospadias who do not undergo surgery. We are not aware of any similar prospec-
tive studies that have aimed to search for information that can be used to select those who should not undergo 
hypospadias operations.  

2. Patients and Methods 
2.1. Ethical Consideration 
The study protocol was designed to meet the legislative documentation required in the country of origin. The in-
tention to treat was the main analysis strategy and was applied to all boys. The regional research ethics commit-
tee approved the study. The authors have no disclosures. 

2.2. Patients 
All of the boys with different degrees of hypospadias were referred to a tertiary center of pediatric surgery and 
were prospectively registered from January 2011 to April 2014. All primary urethra reconstructions during this 
period were included. The senior hypospadias surgeon at the hospital or a surgeon tutored by him performed all 
of the reconstructions.  
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2.3. Methods 
The hypospadias were classified according to the preoperative position of the urethral meatus as follows [4]: 
 Degree 1: glandular hypospadias with the meatus on the glans or in the sulcus coronaries, 
 Degree 2: distal hypospadias with the meatus subcoronally or on the mid-shaft of the penis, 
 Degree 3: with the meatus penoscrotally or scrotally, 
 In cases where a curvature was present, the classification of the hypospadias was made after the straighten-

ing procedure. 
Four different operative techniques were used, and all techniques are well-established in the literature [4]. The 

technique chosen for each boy depended on the degree of hypospadias as described above, the individual prere-
quisite and the judgment of the surgeon. The Mathieu and “V” incision sutured meatoplasty (MAVIS) [5] [6] 
was used for all degrees of hypospadias, whereas the tabularized incised plate repair (TIP) [7] was used for de-
grees 1 and 2. A Duckett reconstruction [8] was performed in one degree 2 patient, and in the two most pro-
nounced degree 3 boys were used the Byar two-stage reconstruction [9]. 

2.4. Catheters 
For the TIP repairs, 6- or 8-French (F) stents that dripped into the nappy were retained for seven days. When a 
MAVIS or a Duckett plasty was performed, a suprapubic catheter 10 Charrier (Ch) was used for seven days in 
all cases. For the tabularization of the neourethra in the Duckett plasties, conventional Foley™ Ch 8 or 10 ca-
theters were used. 

2.5. Suture Technique 
For the urethral reconstruction, 5/0 or 6/0 polyglactin (Vicryl™) and polydioxanone (PDS™II) sutures were 
used. They were sewn either with running or interrupted patterns according to the choice of the surgeon based 
on the local prerequisites. 

2.6. Dressings 
The so-called chimney dressing used was the same for the patients in the MAVIS, Duckett and Byar I-II groups. 
This dressing consisted of a layer of MepitelTM, which was a transparent, flexible thin perforated polyurethane 
film embedded in SafetacTM (a silicon wound contact layer), a layer of compressing gauze and a surrounding 
tape. These dressings resembled a chimney. The dressing used for the TIP operations consists of a piece of Aq-
uacelTM covering the suture line, TegadermTM wrapping, compression gauze bandage, PEHA HaftTM and fluffed 
gauze compresses. The dressings were all removed under general anesthesia one week after the procedure. 

2.7. Antibiotics 
Prior to all procedures, one dose of preoperative prophylactic sulphamethoxazole and trimethoprim was given 
intravenously to all of the patients.  

2.8. Postoperative Regime 
The boys who underwent MAVIS and TIP repair operations were discharged on day three after the operations. 
Their parents were instructed to keep the child in a supine or sitting position during the first week. When a 
Duckett plasty or a Byars II-reconstruction was performed, the boys were hospitalized and immobilized in a 
wheelchair for a week.  

2.9. Secondary Corrections 
In cases in which a TIP reconstruction was made, the parents might have requested a preputial plasty or a cir-
cumcision, either of which could be performed in the same session [10]. For the MAVIS procedure, we pre-
ferred to do these corrections in a secondary setting. 

2.10. Clinical Follow-Up 
The patients were seen in a week after the reconstruction when the catheter and dressing were removed. They 
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were then called back to the out-patient clinic at three weeks and two and six months after the operation. In cas-
es in which no complications occurred, a final clinical examination was performed in one year after the recon-
struction. During the visits, the patients were examined regarding urinary function including urinary flow mea-
surements when applicable; i.e., if the patient was old enough and cooperative. The examinations of the surgical 
results focused on function, cosmetic appearance and complications such as fistulas, strictures, ruptures, post-
operative infections, haematomas or bleeding, malfunctioning of catheters, and urinary retention. Moreover, we 
registered the techniques used and the age at the time of the urethral reconstruction.  

2.11. Statistical Analysis  
Data were analyzed by Fisher’s exact probability test, two tailed, as well as non-parametric tests including the 
Mann-Whitney U test. A P-value less than 0.05 was considered significant.  

3. Results 
Seventy-six boys underwent primary hypospadias repair during the 40-month period. Their median age (range) 
at the time of repair was 3 (0 - 8) years, and the median (range) follow-up period was 19 (1 - 40) months. No 
boy was lost during follow-up. 

The preoperative statuses and evaluations of function are summarized in Table 1. Ten of the patients were 
described as having curvatures that might have interfered with future sexual function and thus motivated the op-
erations. Thirty-eight boys had meatal stenosis. Nineteen had meatotomias performed prior to the urethral re-
constructions, and another 19 had the meatotomias performed as a part of the urethral reconstruction. Uroflow-
metry examinations were performed in 30 boys. 

The stenosis is defined as difficulty urinating. The boys may have urinary frequency, prolonged urination, a 
thin stream, and difficulty starting urinary flow, keeping the flow going, difficulty in aiming the stream into the 
toilet, spraying of the urinary stream, and straining or arching of the back during voiding. These clinical findings 
may be supported by uroflowmetry measuring the volume, the speed with which it is released and duration of 
urine released from the body. Furthermore, bladder ultrasound can be used to detect urinary retention. 

The most preferred method of reconstruction was the MAVIS, which was applied for any degree of hypospa-
dias and in 13, 27 and 3 boys with degrees 1, 2 and 3, respectively. The TIP method was used for degree 1 in 10 
boys and for mild degree 2 in 18 boys.  

The results of the study are summarized in Tables 2-4.  
 Table 2 summarizes the postoperative complications that were correlated with the meatal location. The 

numbers of complications did not differ significantly between the groups with different degrees of hypospa-
dias. 

 Table 3 shows the methods used for the operations. In the MAVIS group, 18 (41%) had a fistula or rupture 
that necessitated reoperation. The corresponding number for the TIP procedures was 4 (15%), which was 
significantly lower, and the Byar 2 stage and Duckett plasties all required further surgery.  

 
Table 1. Preoperative clinical evaluations of the 76 boys with Hypospadias. Their median age (range) at the time of repair 
was 3 (0 - 8) years, and the median (range) follow-up period was 19 (1 - 40) months.                                  

Anatomical malformation Penis function 

Ventral curvature (n=) Grade of hypospadias (n=) Expected urination problem in (n=) Expected copulation problem in (n=) 

- Yes (10) I (1) 1 1 

 II (6) 4 6 

 III (3)  3 

- No (66) I (22) 12  

 II (41) 20  

 III (3) 1  

Meatal stenosis (38)  38  
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Table 2. The complications of hypospadias including fistulas, rupture and others complications and their correlations with 
the meatal locations described using the different degrees of hypospadias.                                            

Degree of hypospadias 1 2 3 P-value* 

- n= 23 47 6  

Complications     

- Fistulas 5 14 3 0.4775 

- Ruptures 2 1 1 0.2417 

- Others 2 9 0 0.5615 

*The Freeman-Halton extension of Fisher’s exact test was used to compute the (two-tailed) probability of obtaining the distribution of values in a 2 × 
3 contingency table given the number of observations in each cell. 

 
Table 3. The method of operation correlated with the postoperative complications*. The included boys were grouped in to 4 
groups according to the method used for the reconstruction surgeries. However, the case numbers of two of the groups were 
very small and resulted in statistical instability. Therefore, the patients were merged into 3 groups.                        

 Total TIP (n = 28) MAVIS (n = 43) Dockets (n = 1)  
Byar (n = 4) P-value** 

Fistulas 22 (29%) 3 (11%) 15 (35%) 4 (80%) 0.0216 

Rupture 4 (5%) 1 (4%) 3 (7%)  0.2815 

Meatal stenosis 1 (1%) 1 (4%) 0 0 0.3803 

Infections 2 (3%) 0 2 (5%) 0 0.3807 

Hematoma/bleeding 4 (5%) 3 (11%) 1 (2%) 0 0.1325 

Catheter malfunction 2 (3%) 2 (7%) 0 0 0.1413 

Urinary retention 1 (1%) 0 0 1 (20%) 1.0 

P-value***  0.1649 0.2086 0.0111  
*Glans dehiscence, urethral stricture or diverticulum were not found; **The Fisher’s exact test was used to compute the (two-tailed) probability of ob-
taining the distribution of values in a 2 × 2 contingency table given the number of observations in each cell; ***Mann-Whitney U Test (two-tailed). 
The statistical significance found for the comparison of the Duckett and Byar procedures was considered to be of no clinical significance due to the 
small number of boys. 

 
Table 4. Clinical symptoms and postoperative complications in 76 consecutive patients who underwent primary reconstruc-
tion for hypospadias repair.                                                                                

Clinical symptoms Curvature Stenosis Curvature and stenosis P-value* 

- n = 10 38 5  

Complications     

- Fistulas 5 (50%) 10 (26%) 2 (40%) 0.3994 

- Ruptures 0 0 (0%) 0 1.0 

- Others 1 (10%) 9 (24%) 1 (20%) 0.8536 
*The Freeman-Halton extension of Fisher’s exact test was used to compute the (two-tailed) probability of obtaining the distribution of values in a 2 × 
3 contingency table given the number of observations in each cell. 

 
 The clinical symptoms that preceded the repairs and were correlated with the postoperative complications 

are shown in Table 4, and there were no differences regarding the postoperative complications. 

4. Discussion 
In our study, we noted complications that were insignificantly different from those that have previously been 
described in comparable reports collected from the literature the last few years (P = 0.0547) [11]-[16], Table 5.  
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Table 5. Summary of reports found in the literature published during the period 2008-2013.                             

Author Year of publication Number of boys TIP/MAVIS Number of complications (%) Re-do op (%) 

Aslam [10] 2013 74 5 (7) 5 (7) 

Spinoit [11] 2013 474 114 (24.1) 114 (24.1) 

Prat [12] 2012 271 101 (37.3)  

Elganainy [13] 2010 110 13 (11.8)  

Sarhan [14] 2009 80 11 (13.8)  

Aminsharifi [15] 2008 40 5 (12.5)  

Summary  1049 249 (23.7)  

 
However, there are reports that have described results that are significantly worse than ours [13] (P = 0.0327). 
The reasons for the high frequency of complications are probably multifactorial and include the following:  
 The type of study and compliance with the follow-ups; our case was a prospective study and we did not lose 

any boy to follow-up.  
 The interpretation of the degree of the hypospadias might have differed between different surgeons. The 

group of boys described in this study was evaluated based on the consensus between the two operating 
surgeons.  

 The age at reconstruction is the subject of debate [1]. In this study, the age of the boys at operation was uni-
form.  

 The operative intervention chosen and the interpretation of the choice should be discussed because more 
than 300 different operative interventions have been described in the literature [1]. 

 The operating surgeon. In this series, two experienced and dedicated surgeons operated on the boys. The 
older surgeon has more than 20 years of experience with hypospadias surgeries and over 30 years as a pae-
diatric surgeon. The younger surgeon has six years of experience with hypospadias surgery and more than 15 
years in general and paediatric surgery. 

 The suturing material and the suturing technique should be further studied. Currently, no consensus regard-
ing the sutures or suture techniques is available in the literature [1]. 

 The use of prophylactic antibiotics. Consensus is missing, and guidelines are not available [1]. 
 The catheters and stents used and their route differs between different centres.  
 The dressings, mobilization plan, etc. are different from between centres and vary from day-case fast-track 

surgery to in-hospital durations of 3 - 5 days [1].  
The outcome measurements in this study included the frequencies of postoperative complications that were 

correlated with preoperative symptoms, the degree of hypospadias (i.e., the meatal location) and the various 
operative interventions. The results can only explain whether there were differences between the different para-
meters studied and cannot indicate differences between operations and non-operations because all of the boys 
underwent operative interventions. Thus, the result indirectly add information to the research question of wheth-
er all boys with hypospadias should undergo reconstruction by pointing out that unnecessary operations on boys 
without symptoms cause complication with a frequency that is similar to those for whose operative interventions 
are necessary. 

The strength of this study is that it is a prospective study and that only two surgeons operated on the boys. 
Moreover, all of the boys were present at follow-up. 

The weaknesses of this study are that the population was small, and although effort was expended to define 
the degrees of hypospadias, bias in the interpretations of those degrees must be taken into account. Underestima-
tions of the degrees due to insidious curvatures might have occurred. The operating surgeons were also respon-
sible for the follow-up, which might have caused a conflict of interest. Furthermore, the non-randomized design 
of the study is a limitation. 

A median age of 3 years is certainly older than average of boys operated on for hypospadias. Various studies 
have shown an increased incidence of complications with later age at surgery. Therefore, the majority of pedia-
tric urologists would now perform hypospadias repairs at about one year of age. It is therefore unlikely that the 
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patients ever have symptoms and signs such as curvature or stenosis which may be invisible at an early stage.  
One may have concerns that the wrong operations have been performed for the more proximal hypospadias 

and those with significant curvature, and that this is expressed by the high, 50%, fistula rate in boys with curva-
ture. These boys should probably not have had a single stage repair. It may be a bold endeavor to perform single 
stage repairs on grade 3 hypospadias in the presence of a significant intrinsic chordee [17].  

An indication for a suprapubic catheter in the boys included in this study can be discussed. The vast majority 
of pediatric urologists would perform this surgery as day cases or at the most an overnight stay. There is no need 
for immobilization or a wheelchair. A critical review of the practice is performed with the intention to bench-
mark it with current pediatric urological practice. 

Small boys seldom have any subjective problems from their hypospadias. So the mean objective for surgical 
treatment in childhood is basically to prevent problems later in life. It is hard to understand how a conclusion 
can be drawn in respect to overall function, voiding and erection in adult life, which, according to today’s pers-
pective by most authors, is the age of final judgments. 

A question of interest is why the intermediate group of hypospadias, Type 2, is a larger group than the milder. 
As far as we are aware that there has been no selection of patients as they are included consecutively as they are 
referred to the hospital and there are no exclusions. 

There was no correlation between preoperatively symptoms, grade of hypospadias or operative technique. 
Thus, in this material it was not possible to tell which patients would suffer from a postoperative complication 
by using the indicated preoperative parameters. 

The findings call for a discussion of whether the boys with low-grade hypospadias should undergo recon-
structive surgery. There might be some boys with mild hypospadias that would do better without an operation 
because of the risk of complications do not seem to correlate with the degree of hypospadias and the complica-
tions that might be discovered as late as at post pubertal examinations [18]. In our study, there was a signifi-
cantly increased risk associated with degree 3 hypospadias, and this finding is in line with those of earlier stu-
dies; however, the number of boys in this group was too small to reach a conclusion. A surgical intervention for 
a penis that can function normally without any operative intervention that leaves the boy with unnecessary scars 
on the penis should be avoided. If the indication for operation is meatal stenosis, this condition can be treated 
with a meatotomia only. Then, if the meatus is sufficiently wide (operated on or not) and the curvature neither 
inhibits growth nor function, the only reason to perform an operation would be the non-acceptance of the aes-
thetic appearance. Is it possible to develop criteria for an acceptable location of the meatus or for the looks of the 
preputium? How high a complication rate should the surgeon and the patient/guardian be prepared to tolerate for 
an operation that primarily addresses an aesthetic issue? How important should we allow genital aesthetics to be? 
Any decisions regarding solely cosmetic intervention should be left to the boy when he is old enough to make 
his own decisions. 

5. Conclusion 
This prospective study revealed that the complication rate following hypospadias surgery did not correlate with 
the preoperative symptoms or the degree of hypospadias. Thus, there may be a group of boys with hypospadias 
without symptoms for whose operations are questionable. The preoperative symptoms should be reported in future 
reports on the results of hypospadias surgery. 
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