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a b s t r a c t

Purpose: No Urethroplasty Techniques (NUTs) are technically simple, low-morbidity alternatives to 
urethroplasty for the correction of distal hypospadias. Along with functional outcomes, cosmetic results 
have become increasingly relevant in recent years. Despite the high number of techniques, some 
drawbacks remain in achieving these goals. The aim of this paper is to describe the Inverted V—I 
MeatoGlanuloplasty technique, developed at our center for the treatment of distal hypospadias and 
to evaluate its outcomes.
Materials ad methods: A retrospective, single-center study was conducted on patients with distal 
hypospadias treated with Inverted V—I MeatoGlanuloplasty between 2005 and 2024. The technique 
involves a triangular skin flap excision under the meatal apex, deep glanular dissection, meatoplasty, 
and glanuloplasty. Data on demographics, type of hypospadias, surgical details, complications, and 
follow-up were collected.
Results: During the study period, a total of 190 procedures were performed at a median age of 3.0 (1.2 
—17.2) years. Patients presented with 97 (51.1 %) glanular, 84 (44.2 %) coronal, and 9 (4.7 %) distal penile 
hypospadias. Chordee was present in 122/190 (64.2 %) patients and was corrected with spongioplasty.
Complications were observed in 9 patients (4.7 %): 5 meatal retractions (2.6 %) and 4 fistulas (2.1 %). No 
infections or meatal stenoses occurred. Aesthetic and functional outcomes were satisfactory in most 
patients.
Conclusions: The IV-IMG technique is a well reproducible procedure that offers excellent functional and 
cosmetic outcomes in distal hypospadias, with a low complication rate. It represents a valid alternative 
to other non-urethroplasty techniques when glans anatomy and meatal position are favorable.
© 2026 Elsevier Inc. All rights are reserved, including those for text and data mining, AI training, and 

similar technologies.

h i g h l i g h t s

• IV-IMG: ventral triangular flap for a simple distal hypospadias repair
• Only 2.6 % meatal retractions and 2.1 % fistulas across 190 operated patients
• Excellent cosmetic and functional outcomes

1. Introduction

Hypospadias is one of the most common pediatric male genital 
anomalies [1]. The global incidence of hypospadias is increasing, 
affecting 1 in 250 live male births [2]. Duckett's (1996) classifica
tion defines hypospadias, according to the anatomical position of 
the urethral meatus (perineal, midscrotal, penoscrotal, proximal 
penile, mid shaft, distal penile, coronal and glanular) [3,4]. Ac
cording to the most recent Hadidi classification (2018) all types of 
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hypospadias can be divided into four categories: perineal (10 %), 
proximal (14 %), penile (53 %) and glanular (23 %) [3,4].

For the treatment of distal hypospadias more than 200 surgical 
techniques have been described. The primary surgery goals are 
complete correction of chordee, creation of a well-calibrated and 
uniform urethra with adequate caliber, an apical, vertical, and 
regularly sized neo-meatus, a conical-shaped glans, and an overall 
normal appearance of the penoscrotal complex [5]. The choice of 
the most appropriate technique depends on several factors, 
including position, form, diameter and rigidity of the meatus, the 
length, width, and development of the urethral plate, penile size, 
chordee, glans and preputial morphology, ventral penile skin 
quality, and previous circumcision [4].

The common final goal of all techniques is to restore complete 
organ functionality—both urinary and erectile—and to achieve a 
satisfactory cosmetic outcome. In recent years, the importance of 
patient satisfaction with the appearance of the operated genitalia 
has become an increasingly important factor [6].

Among the available techniques, No Urethroplasty Techniques 
(NUT) are technically easier surgical procedures that do not involve 
urethral reconstruction and provide satisfactory functional and 
aesthetic outcomes, with a low rate of postoperative complications, 
and a short duration of urinary diversion and hospital stay [7].

Taking inspiration from the surgical steps of the MAGPI pro
cedure, we developed the Inverted V—I MeatoGlanuloplasty (IV- 
IMG) technique, that introduces a significant  modification  by 
excising a cutaneous triangle just below the meatal apex. This 
modification was designed to optimize the aesthetic outcome and 
reduce the high rate of meatal retraction typically associated with 
the standard MAGPI approach [8].

The main goal of this paper is to describe the IV-IMG technique 
and to evaluate its effectiveness in distal hypospadias, in terms of 
complications, and functional and cosmetic outcomes.

2. Materials and Methods

2.1. Patients

A retrospective, single-center observational study was con
ducted on patients with “distal hypospadias” (defined  as distal 
penile, coronal and glanular types according to Duckett's classifi
cation [4]) who underwent IV-IMG surgical technique at the Pe
diatric Surgery Department of “ASST Spedali Civili Children's 
Hospital” in Brescia (Italy), between 2005 and 2024. Institutional 
Review Board (IRB) approval was obtained (Registration number: 
IpospadChir NP 6569; prot. 0053,216/25, 08/10/2025).

Data were obtained through a review of hospital medical re
cords and outpatient visit reports.

Demographic, clinical and surgical data were collected. The 
analyzed variables included the type of hypospadias, presence of 
chordee, age at surgery, operative time, length of urethral stenting, 
length of hospital stay, follow-up time, functional and aesthetic 
and functional outcome (considering both residual chordee and 
voiding function), and complications according to Clavien-Dindo 
classification [9].

Normal voiding function was defined as a straight, continuous 
urinary stream with adequate caliber and pressure, without 
excessive spraying or abdominal straining. Voiding was routinely 
observed at home by the parents between routine follow-up visits 
and reported to the surgeon at the most recent outpatient visit. 
Parents were instructed to notify the physician in case of suspected 
changes in the urinary stream in terms of caliber, duration of 
voiding, or the need for abdominal straining. Any reported alter
ations were directly assessed by the surgeon during the visit and 
eventually evaluated with uroflowmetry.

The aesthetic outcome, defined  as the perception of overall 
penile appearance, meatal position, glanular, penile and mucosal 
collar configuration, was evaluated one year after surgery with PSS 
score (Patient Satisfaction Score) using a 5-point Likert scale (1: 
Very Dissatisfied, 2: Dissatisfied, 3: Neutral, 4: Satisfied, and 5: Very 
Satisfied) [10]. After providing informed consent, the questionnaire 
was completed at home by the parents, taking into account the 
opinions of the school-aged patients and avoiding the influence of 
the surgeon’ assessment, as the literature reports that physicians 
rate cosmetic outcomes more favorably than parents [11].

Chordee was defined  as “minor” when penile curvature was 
<30◦, while “significant” when penile curvature was >30◦, evalu
ated with goniometer or visual inspection during surgery [12,13].

Residual chordee was assessed by the surgeon through visual 
inspection at the one-year outpatient follow-up.

Statistical analysis was performed using Microsoft Excel 
(Microsoft 365) and Jamovi® [14]. Quantitative variables were 
expressed as the median (range) of group values, while dichoto
mous variables were reported as absolute values and percentages. 
Categorical variables were analyzed using Fisher's exact test. A p- 
value of <0.05 was considered statistically significant.

2.2. Indications and surgical technique

The choice for IV-IMG was based on glans anatomy, position of 
the urethral meatus and the quality of penile ventral skin. In
dications for IV-IMG technique were glanular or coronal hypo
spadias and distal penile hypospadias in case of a poor parental 
compliance (documented social vulnerability and inadequate 
caregiving), as this procedure requires less meticulous care 
compared to techniques involving urethral reconstruction. The 
presence of a thin ventral skin (defined by a skin layer fused with 
the underlying urethra), evaluated during the preoperative 
assessment, is the only IV-IMG contraindication.

Pediatric general anesthesia is performed with either oro
tracheal intubation or laryngeal mask placement. Anesthesia is 
maintained using vecuronium bromide (Norcuron® — N.V. 
Organon — Oss - Netherlands), propofol (Diprivan® AstraZeneca 
SpA — Basiglio - Milano, Italy), fentanyl (Fentanest® Pharmacia 
Italia SpA — Milano, Italy) or remifentanil hydrochloride (Ultiva® - 
The Upjohn Company — GlaxoSmithKline SpA — Verona, Italy. 
Intraoperative analgesia was provided by intravenous adminis
tration of fentanyl or remifentanil or via epidural single-shot in
jection of mepivacaine (Mepisolver® Solver-Pharma Srl — Pierrel 
farmaceutici- Milano, Italy) or ropivacaine (Naropina® AstraZe
neca SpA — Basiglio - Milano, Italy).

All surgical steps are performed using 2.5—3 X magnification 
loupes and titanium microsurgical instruments.

Balanopreputial adhesions are lysed. A traction suture is then 
placed on the glans using 4/0 braided polyester (Mersilene® - 
Ethicon - Johnson & Johnson Int.), along with two preputial trac
tion sutures in 5/0 polybutester (Novafil® - Tyco Healthcare Group 
— United States Surgical — Norwalk, CN, USA).

A meatal advancement is performed according to the Heineke- 
Mikulicz principle, using interrupted 7/0 polydioxanone (PDS II® - 
Ethicon - Johnson & Johnson Int.).

The urethral meatus is then catheterized with an 8 C h Nela
ton® catheter (Pennine Healthcare — Derby, UK) to assess its 
caliber and the condition of the overlying tissues.

To minimize electrocautery-induced tissue ischemia, hemosta
sis is reached by applying a rubber tourniquet at the penile base.

Incision lines are then marked on the prepuce with a surgical 
marker, meatus, and on the cutaneous triangle under the meatal 
apex (Fig. 1A).
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The prepuce is then incised bilaterally along the lateral mar
gins, extending the incisions up to the coronal sulcus and joining 
them horizontally to form the base of the cutaneous triangle. 
Transmeatal 6—7/0 PDS II® traction suture is placed at the apex of 
the triangle. The preputial incisions are then extended upward and 
obliquely to merge below the urethral meatus, completing the 
configuration  of the cutaneous triangle at the meatal apex 
(Fig. 1B). The triangle is de-epithelialized using tenotomy scissors, 
ensuring preservation of the integrity of underlying urethral mu
cosa; dissection is extended laterally and deeply on both sides of 
the glans to adequately mobilize the glanular wings (Fig. 1C).

Next, the penile shaft is exposed by separating Buck's fascia 
from the subcutaneous tissue down to the penoscrotal level. When 
present, isolation of the atretic V-shaped corpus spongiosum from 
the corpora cavernosa is performed, followed by spongioplasty 
using interrupted 6—7/0 PDS II® sutures, enabling anatomical 
reconstruction of the velamentous urethral segment and chordee 
correction.

The subsequent reconstructive phase is crucial in determining 
the final aesthetic outcome: meatoplasty is performed with inter
rupted 7/0 PDS II® sutures and glanuloplasty is then performed in 

two layers (Fig. 1D): a subepithelial layer with interrupted 6—7/ 
0 PDS II® sutures and a superficial layer with horizontal mattress 
sutures using 7/0 PDS II® or 6/0 Polyglactin (Vicryl® - Ethicon - 
Johnson & Johnson Int.). Unlike other authors, we do not routinely 
perform preputial reconstruction, as the preputial skin is usually 
required for ventral penile coverage, and reconstruction may result 
in unsatisfactory aesthetic and functional outcomes.

After glanuloplasty, Snodgrass “Sleeve skin cover technique” or 
Byars's flaps were used to cover the ventral skin deficiency, when 
present. Mucosal collar reconstruction, according to Firlit, was 
performed with interrupted 6/0 Polyglactin or 7/0 PDS II® sutures, 
or, in the last year, with a continuous 6/0 Polyglactin mattress 
suture.

The Nelaton® catheter is finally  replaced with a fenestrated 
7 C h silicone drainage catheter (Snyder Hemovac® - Zimmer Ltd. 
— Dover, OH, USA), secured to the glans with the glanular traction 
suture in Mersilene®, employed as a vesical drain in the post
operative period, usually for 2 days (Fig. 2).

The sterile dressing consists of different layers: petrolatum 
gauze (Jelonet® - Smith & Nephew LTD, Hull, England), an 
absorbent hydrophilic layer (e.g., Aquacell® - Convatec - Squibb & 

Fig. 1. A: incision lines; B: triangular skin flap incision; C: removal of the cutaneous layer and deep glanular dissection; D: meatoplasty and glanuloplasty.

Fig. 2. A: glanular hypospadias before surgery; B: aspect of the penis after surgery.
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Sons LLC - Princeton, NJ, USA), moderately compressive 
bandaging (Bi-Haft® - D.A.S. srl - Turin, Italy), anchored to the skin 
with a porous adhesive "daisy" dressing (Eurofix® - Eurofarm SpA 
- Italy).

Antibiotic prophylaxis, anticholinergic and analgesic therapy 
are administered until catheter removal. The first  postoperative 
follow-up is conducted at 7—10 days, with subsequent re
valuations at 1, 3, 6, 12 months, and then every 3 years, up to the 
age of 14.

3. Results

At our center, over the 20-year timespan of the study, 1520 
corrective procedures for hypospadias were performed (76 pro
cedures/year), 1140 (75 %) of which were distal forms; out of these 
190 (17 %) were IV-IMG procedures (9.5 procedures/year). The 
median age at surgery was 3.0 years (1.2—17.2 years).

Among the 190 operated patients, 97 had glanular hypospadias 
(51.1 %), 84 had coronal hypospadias (44.2 %), and 9 had distal 
penile hypospadias (4.7 %). Chordee was present in 122 out of 190 
patients (64.2 %). A “significant” penile shaft chordee was present 
in 7/9 (78 %) of distal penile forms and in 53/84 (63 %) of coronal 
forms, and it was consistently corrected by spongioplasty. A minor 
chordee of the glans on the penile shaft was present in 61/97 (63 %) 
of glanular hypospadias and was corrected as a result of excision of 
the submeatal cutaneous triangle and subsequent glanuloplasty, 
without the need for any additional procedure. The median oper
ative time was 70 min (35—145 min).

The urethral stent was maintained for a median time of 2 (1—5) 
days. Patients were discharged the same day of the catheter 
removal after effective spontaneous voiding, with a median length 
of hospital stay of 2 (1—5) days.

Median follow-up time, corresponding to the most recent 
outpatient visit, was 2 years (6 months− 13 years).

A total of 9 complications occurred upon 190 procedures 
(4.7 %), including 5 cases of meatal retractions (2.6 %) and 4 gla
nular fistulas  (2.1 %). There were no cases of stenosis nor in
fections. All these complications occurred within one year after the 
procedure. At follow-up, which was routinely extended at least 

until puberty and up to a maximum of 15 years after surgery, no 
further complications were observed.

In case of meatal retractions (3 coronal and 2 glanular hypo
spadias), 3 patients with no functional and aesthetic impairments 
were managed conservatively, while the other 2 cases underwent 
distal urethroplasty.

Among patients with glanular fistulas (1 coronal and 3 glanular 
hypospadias), 2 underwent Zaontz glanuloplasty, 1 was treated by 
an IV-IMG redo and the last one was lost at follow-up. None of 
these patients developed any later complications. The incidence of 
complications was not associated with the preoperative position 
of the urethral meatus [4/80 in coronal hypospadias vs 5/96 in 
glanular hypospadias, p = 1.000].

The functional outcome was considered satisfactory in all cases, 
with no residual chordee and normal voiding function observed in 
all patients. Parents never reported alterations in the urinary stream 
that required an earlier medical evaluation. Uroflowmetry  was 
performed in only one patient in whom abnormal voiding observed 
by the parents raised suspicion of meatal stenosis; however, the 
results were normal, thereby not confirming the suspicion.

The aesthetic outcome (Fig. 3) evaluated with PSS score was 
satisfactory or very satisfactory in 172/190 patients (90.6 %), 
indifferent in 13 patients (6.8 %) and unsatisfied  in 5 patients 
(2.6 %), even though none of the patients expressed a desire for 
further correction of the appearance of the penis in adolescence.

4. Discussion

4.1. IV-IMG outcomes

In our experience, IV-IMG technique achieved excellent results 
after a careful selection of the patients (glanular or coronal hypo
spadias without very thin ventral skin and distal penile hypospa
dias with poor parental compliance). A non-mobile meatus, the 
presence of chordee, and the absence of corpus spongiosum are not 
contraindications for the IV-IMG technique. The only true contra
indication remains the presence of a very thin ventral skin.

The overall low complication rate (4.7 %) is comparable to that 
reported in the literature for the other NUT techniques. Notably, 

Fig. 3. aesthetic outcome 1 year after IV-IMG for coronal hypospadias.
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we observed a very low rate of meatal retraction (2.6 %) compared 
with the MAGPI procedure and other NUTs most similar to the IVI- 
MG [8]. In particular, the excision of a submeatal cutaneous tri
angle allows an easier glanular wings approximation during gla
nuloplasty and helps prevent meatal retraction. An additional 
advantage of this technique is the complete absence of meatal 
stenosis, because of no urethral reconstruction. Moreover, 
although no clear correlation was identified  between the initial 
meatal position and complications, none of the patients with distal 
penile hypospadias developed complications.

At the short- and long-term follow-up, in addition to the 
functional outcome, the most significant result of our technique is 
the high aesthetic satisfaction rate, even after the treatment of 
complications.

High family-reported aesthetic satisfaction appears reliable, as 
parents have been shown to be more critical than physicians in 
aesthetic evaluation, suggesting that high parental satisfaction 
reflects truly favorable aesthetic outcomes [11].

Overall, among the various techniques available for distal 
hypospadias repair, our IV-IMG represents an easily reproducible 
technique among different surgeons with a quick learning curve 
procedure.

4.2. Comparison with main and most similar NUTs

The IV-IMG modifies Duckett's Meatal Advancement Glanulo
Plasty Incorporated (MAGPI, 1981) [15] by combining excision of a 
submeatal triangular skin flap  with deep glanular dissection, 
potentially improving neomeatus stabilization and reducing sec
ondary retraction. MAGPI shows wide variability in complication 
rates (1.2 %—14.8 %) [8,16] and a broad spectrum of complications, 
including meatal retraction, stenosis, fistula, and residual chordee. 
In fact, MAGPI involves meatal advancement with transverse 
Heineke-Mikulicz closure, and two-layer glanuloplasty without 
deep glanular dissection, thus not reducing lateral tension.

Zaontz's Glans Approximation Procedure (GAP, 1989) [17] re
ports a similar complication rate (4.2 %), mainly fistulas. GAP relies 
on mobilization and ventral approximation of the glanular wings 
without formal meatal advancement, potentially leaving distal 
urethral tension and predisposing to fistula.

Seibold's MEatal MObilization (MEMO, 2007) [18] shows 
2.2 %—8.2 % complication rates [19], mostly meatal retraction and 
fistulas.  MEMO requires full penile degloving and wide meatal 
mobilization. Although effective, this extensive dissection may 
increase tissue trauma and vascular compromise, particularly in 
patients with thin ventral skin.

The M-inverted-V (MIV) glansplasty uptaded by Burns (2022) 
[20] reports 4.4 % complications, mainly fistulas  and inclusion 
cysts. This MAGPI modification involves an M-shaped incision and 
an apical fixation  stitch to close the V flap  before glanuloplasty. 
This stitch may potentially increase the risk of fistula  formation, 
which in this technique is 3.1 % (3 out of 96), compared with 2.1 % 
(4 out of 190) in the IVI-MG group.

With regard to chordee, in our experience distal penile and 
coronal forms are interpreted as shaft chordee, as they are effec
tively corrected by spongioplasty addressing the divergence of the 
distal portion of the corpus spongiosum. However, when different 
techniques are adopted, the same deformity may instead be cor
rected through a reconfiguration of the glans over the penile shaft.

Overall, matched with other NUTs most similar to IV-IMG, this 
technique achieves comparable or lower complication rates, while 
incorporating technical modifications to reduce distal tension and 
enhance glanular stability, supporting its reliability for distal 
hypospadias repair in selected patients.

4.3. Study limitations

The main limitations of this study include the absence of a 
control group undergoing different NUT techniques and the diffi
culty in objectively assessing functional and aesthetic outcomes. In 
particular, the interpretation of functional outcomes is limited by 
the lack of complete uroflowmetry data for all patients, while the 
evaluation of aesthetic results is limited by age-related differences 
in PSS, which may influence the perception of cosmetic outcomes. 
Uroflowmetry was not routinely performed in the absence of signs 
of voiding dysfunction, as the technique carries a negligible risk of 
stenosis.

5. Conclusions

The IV-IMG technique, developed at our center for distal 
hypospadias repair, has a low complication rate and provides 
satisfactory voiding function and aesthetic outcomes, as reported 
by patients or their parents. It can be considered a valid alternative 
to other NUT techniques described in the literature.
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