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Abstract

Purpose To assess influence of penile biometric charac-

teristics on surgical outcome of tubularized incised plate

(TIP) repair for hypospadias.

Methods We prospectively studied 42 boys with distal

hypospadias that underwent TIP urethroplasty. Biometric

assessment prior to surgery consisted of classifying glans

shape, urethral plate (UP) length and width, prepuce vas-

cularization and penile size, using a caliper rule, according

to previous definitions. Surgical outcome was assessed

according to the occurrence of dehiscence, fistula or ure-

thral stricture.

Results There was no statistical difference among groups

concerning postoperative complications. Glans shape:

grooved (24/57 %), shallow (9/21 %) and conical (9/

21 %). UP width: \10 mm (26/62 %) and C10 mm (16/

38 %). UP length was evaluated in 29 patients:\10 mm in

(12/41 %) and C10 mm (17/59 %). Prepuce vasculariza-

tion: one predominant blood vessel (17/41 %), two pre-

dominant blood vessels (8/19 %), H-like form with

communication between two well-developed blood vessels

(6/14 %) and net-like form with no predominant blood

vessels (11/26 %). Penile size was measured in 28 patients

under 50th percentile (25/89 %).

Conclusion Glans shape, UP width, UP length, prepuce

vascularization and penile size do not significantly affect

the complication rate of TIP repair in distal hypospadias.

Most of the patients with distal hypospadias presented with

penile size under mean length for age suggesting some

form of mild hypogonadism.
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Introduction

Management of hypospadias is mainly surgical and aims to

improve functional aspect and esthetic appearance. Suc-

cessful outcome includes a vertical and glandular urethral

meatus, with good urinary stream, conical glans aspect,

straight penile shaft during erections and normal scrotal

position. Although current techniques provide better

results, the number of complications is still significant [1].

Choosing the operative technique for hypospadias repair

depends on several issues such as meatal localization,

urethral plate (UP) characteristics, such as width, depth,

elasticity and presence of scar tissue, glans shape, curva-

ture degree, penile size and the surgeons’ preference.

However, only a few articles in the literature have

addressed the issue of local characteristic assessment, other

than meatal localization, and subsequent surgical outcomes

[2–5].

Although somewhat divergent, these reports suggest that

there is a potential role in evaluating the local attributes

and its impact on outcomes.

Simple UP tubularization (Thiersch-Duplay) or tubu-

larization after a relaxing posterior incision (Snodgrass)

has the advantage of performing anterior closure of the

neourethra with the UP edges. These are among the most

used techniques, with good results and low complication

rates [6]. However, the role of the UP characteristics, glans
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shape, penile size and foreskin characteristics as predictors

of success is yet to be definitively determined.

We prospectively evaluated the impact of biometric

characteristics of hypospadiac penis on operative success

of tubularized incised plate (TIP) urethroplasty technique.

As no established definition is set to evaluate each item, we

assessed local characteristics according to clear criteria to

be reliably graded and have reproducible quality.

Materials and methods

After approval of the Research Ethics Committee, we

prospectively studied 42 boys with distal hypospadias, with

age ranging from 9 months to 18 years (median age of

9 years). Only cases of anterior hypospadias without pre-

vious surgery were included and none of these patients had

received hormonal stimulation. Six patients were adoles-

cents (Tanner C2).

Measurements were carried out prior to surgery in the

same conditions by researchers that were part of the sur-

gical team trained to use the same tools and methods, with

the child supine and in the presence of parents.

Biometry consisted of assessment of glans shape, UP

length and width, prepuce vascularization and penile size.

Glans shape was categorized according to UP depth into

shallow or grooved, as described by Nguyen and Snodgrass

[4], or as a conical glans, when no UP was found (Fig. 1).

UP length and width were measured in mm using a

caliper ruler. UP width was measured at the level of the

smallest distance between UP edges. UP length was mea-

sured from the urethral meatus to the distal UP edge at the

glans ventral surface. Patients were classified into two

groups: \10 mm and C10 mm.

Assessment of prepuce vascularization was performed

using cold light transillumination technique and digital

photography [7]. Vascularization was categorized into

four groups: 1––one predominant blood vessel; 2––two

predominant blood vessels; 3––H-like form with com-

munication between two well-developed blood vessels;

and 4––net-like form with no predominant blood vessels

(Fig. 2).

The penile measure used was the length of the flaccid

penis fully stretched under maximum manual traction, from

the pubopenile skin angle to the end of the glans, after the

prepubic fat was depressed, with a ruler located on the

penile dorsal surface (RSLmax) [8].

All patients underwent TIP urethroplasty as described

by Snodgrass [9]. The neourethra was closed in a subcu-

ticular fashion with 6-0 or 7-0 polydioxanone sutures. A

second covering layer from the dorsal prepuce was used in

all cases. Patients were discharged home with 6–10F

indwelling catheter, which was removed on postoperative

day 5–7.

Patients were followed regularly for at least 6 months

postoperatively and repairs were examined for complica-

tions. Surgical outcome was described as ‘‘success’’ or

‘‘complication’’ if during postoperative follow-up period

any occurrence of dehiscence, fistula or urethral stricture

had occurred.

Fig. 1 Glans shape configuration: a grooved, b shallow, c conical

Fig. 2 Assessment of prepuce vascularization using cold light

transillumination technique and digital photography. a One predom-

inant blood vessel, b two predominant blood vessels, c H-like form

with communication between two well-developed blood vessels,

d net-like form with no predominant blood vessels

340 Pediatr Surg Int (2014) 30:339–344

123



Different factors were studied in relation to final surgical

success. Association between biometric measurements and

complication rate was assessed. Data were collected and

processed using a commercially available software pack-

age (Epi Info�, version 7.1.1.4). Mantel–Haenszel v2 test

and univariate analysis with Fisher’s exact test were used

to assess possible risk factors for complications. A p value

of \0.05 was considered statistically significant.

Results

Glans shape

Glans shape was categorized as grooved in 24 boys (57 %),

as shallow in 9 (21 %) and as conical in 9 patients (21 %).

Complications occurred in 8 cases (19 %) distributed as

follows: 6 with grooved glans (14 %); 1 with shallow glans

(2 %); and 1 with conical glans (2 %) (Table 1). There was

no statistical difference among groups (p = 0.526).

UP width

UP width was\10 mm in 26 patients (62 %) and C10 mm in

16 boys (38 %). Complications occurred in 8 cases (19 %)

distributed as follows: 5 with UP width\10 mm (12 %) and

3 with UP width C10 mm (7 %). (Table 1) There was no

statistical difference between groups (p = 0.648).

UP length

UP length was evaluated in 29 patients and was\10 mm in

12 cases (41 %) and C10 mm in 17 boys (59 %). Com-

plications occurred in 7 cases (24 %): 1 with UP length

\10 mm (3 %) and 6 with UP length C10 mm (21 %)

(Table 1). There was no statistical difference between

groups (p = 0.108).

Prepuce vascularization

Seventeen patients presented prepuce vascularization with

one predominant blood vessel (41 %), 4 cases with com-

plications; 8 patients had two predominant blood vessels

(19 %), without complications; 6 patients had an H-like

form with communication between two well-developed

blood vessels (14 %), without complications; and 11

patients presented a net-like form with no predominant

blood vessels (26 %), 4 cases with complications

(Table 1). There was no statistical difference among

groups (p = 0.130).

Table 1 Association between biometric characteristics and presence of postoperative complications [N (%)]

Glans shape

Grooved Shallow Conical

Complication 6 (14.3) 1 (2.4) 1 (2.4) p = 0.526

Success 18 (42.9) 8 (19.0) 8 (19.0)

Urethral plate width

\10 mm C10 mm

Complication 5 (11.9) 3 (7.1) p = 0.648

Success 21 (50.0) 13 (31.0)

Urethral plate length

\10 mm C10 mm

Complication 1 (3.4) 6 (20.7) p = 0.108

Success 11 (37.9) 11 (37.9)

Prepuce vascularization

One blood vessel Two blood vessels H-like form Net-like form

Complication 4 (9.5) 0 0 4 (9.5) p = 0.130

Success 13 (31.0) 8 (19.0) 6 (14.3) 7 (16.7)

Penile size (RSLmax)

\50th percentile C50th percentile

Complication 7 (25.0) 0 p = 0.406

Success 18 (64.3) 3 (10.7)

RSLmax real stretched length under maximum traction
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Penile size (RSLmax)

Penile size was measured in 28 patients and results were

plotted on a graph of percentile curves for ages according

to penile anthropometry in Brazilian children and adoles-

cents [8]. Twenty-five patients presented penile RSLmax

under 50th percentile (89 %) (Fig. 3). There was no sta-

tistical difference among RSLmax measures concerning

postoperative complications (p = 0.406) (Table 1).

Table 2 summarizes the rate of complications experi-

enced in the postoperative period.

Discussion

UP and genital tissues that could be potentially used on

hypospadias repair are subjectively assessed by the surgeon

considering factors that determine surgical difficulty, choice

of technique and potential success. To our knowledge, few

studies in the literature have addressed this issue and most of

them focus only on UP characteristics and position of ure-

thral meatus, ignoring penis or genital role. Although TIP

technique has been described some time ago, studies of

penile anthropometric measurements comparing postopera-

tive outcome, in patients with hypospadias, are recent [2–4].

Holland and Smith [3] assessed exclusively UP shape and

width and concluded that a shallow groove predisposes to a

narrower neourethra and meatal stenosis subsequently. Meatal

stenosis occurred in 13 % of cases with a shallow urethral

groove but that did not happen with deep urethral groove.

Furthermore, 55 % of patients presented fistulas when UP

width was\8 mm, but in none of the cases that presented UP

width C8 mm. Nevertheless, other groups assessing objec-

tively the same UP characteristics presented opposing results

and concluded that regardless of urethral plate configuration

or width, the procedure has a low complication rate [4].

Similarly, our results showed that the glans shape and UP

width do not significantly influence the complication rate.

The use of dorsal dartos flap as a protection layer over

the neourethra has been used with good results [10, 11].

Well-vascularized flaps could be essential to decrease

complication rate, representing a real protection but there

was no statistical difference between groups in our series.

Possibly prepuce vascularization would provide greater

impact on techniques that use a foreskin flap to reconstruct

the neourethra [12, 13].

One of the main aspects affecting the long-term satis-

faction after hypospadias repair is penile length [14]. There

is a difference between patients’ vs surgeons’ subjective

perception concerning the size of the penis after hypospa-

dias repair. Patients are less satisfied than the surgeon

although no significant correlation is noted between penile

satisfaction and penile length [15]. Some reports about

proximal hypospadias convey the notion that penile length

is negatively correlated to the degree of hypospadias [16].

Recent prospective series of children aged up to 5 years did

not find any statistical difference [17]. However, this study

measured the length of the dorsal aspect of the penis in the

flaccid state, without stretching, and according to Gabrich

et al. [8], this anthropometric measure presents low inter-

and intra-individual reproducibility.

Our results clearly show that almost 90 % of the patients

with distal hypospadias presented with penile size under

mean length for age compared to penile anthropometry

percentile curves in Brazilian children and adolescents [8].

None had micropenis. These data suggest some form of

mild hypogonadism, mainly during fetal period that could

affect penile development and cause hypospadias. Patients

selected did not present any other signs of hypogonadism

other than hypospadias and in general most patients with

hypospadias do not. Models of urethral development and

hypospadias induction show that inhibition of testosterone

Fig. 3 Distribution of penile size values plotted on a graph of

percentile curves for ages according to penile anthropometry in

Brazilian children and adolescents, assessed as real fully stretched

length (RSLmax)

Table 2 Complication rate after 6 months of regular postoperative

follow-up

Complications

No. of pts %

Dehiscence 2 4.8

Stricture 4 9.5

Fistula 2 4.8

Total 8 19.0
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action during fetal period may play a role in the genesis of

hypospadias [18]. This finding might relate some form of

mild hypogonadism during fetal period to hypospadias

formation and penile underdevelopment.

Androgen stimulation with testosterone intends to

improve the cosmesis and decrease the complications of

hypospadias surgery since it temporarily increases the penis

and claims to make surgical correction easier [19, 20]. A

recent systematic review however shows that the real ben-

efit of hormonal therapy in terms of improvement of the

penis and surgical results has not been defined [21]. To our

knowledge, penile size has not been previously evaluated as

a potential risk factor for complications. Our results show

that penile length do not influence on complication rate.

According to our study, there is no evidence that penile

anthropometry has clinical utility in distal hypospadias

cases, since none of the characteristics assessed presented

statistically significant difference in the rate of complica-

tions, in a group patients with age ranging from 9 months

to 18 years (median age of 9 years).

Our institution is a general tertiary high-complexity care

center and patients are usually referred to our hospital older

than we would prefer. Firstly because surgeons in sec-

ondary care centers may believe distal hypospadias are

easier to treat and they try to operate on them. Secondly

access to a tertiary care in a developing country is many

times difficult. So we probably have a biased age at first

surgery at our institution and these results therefore need to

be interpreted considering that. In the other hand, results

are especially interesting because due to the age range we

could show that penile size was under mean length for age

compared to penile anthropometry percentile curves.

Conclusions

There is no evidence that penile anthropometry has clinical

utility in distal hypospadias cases. Glans shape, UP width,

UP length, prepuce vascularization and penile size do not

significantly affect the complication rate of TIP repair in

distal hypospadias.

Most of the patients with distal hypospadias presented with

penile size under mean length for age compared to penile

anthropometry percentile curves. This finding suggests some

form of mild hypogonadism, mainly during fetal period that

could affect penile development and cause hypospadias.
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