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Introduction

Hypospadias is defined as an abortive development of the 

urethral spongiosum and ventral prepuce along with an arrest 

in the normal embryological correction of penile curvature (1). 

It is one of the most common congenital anomalies, which 

occurs in approximately 1 of 200 to 1 of 300 live births (1, 2). 

The majority of cases are distal hypospadias with an incidence 

of 75% (2). The main goals in hypospadias surgery are penile 

straightening, urethroplasty, meatoplasty and glanduloplasty, 

scrotoplasty, and skin coverage (1). The success of the op-

eration is determined by excellent cosmetic appearance and 

normal voiding in a straight forward direction from the tip of 

the glans (1, 2). Various surgical techniques were developed 

to achieve these objectives (3). The fact that more than 300 

different operations are described in the literature reflects the 

wide spectrum of the anomaly, and proves that the treatment 

has not been perfected (1, 3).

Any technique to repair distal hypospadias should be sim-

ple, easy and applicable with good cosmetic and functional 

results. Herein, we report 47 patients with distal hypospadias 

who were operated on using the Limited Urethral Mobiliza-

tion (LUM) technique.

Materials and Methods

Between January 2004 and January 2010, the LUM tech-

nique was used in 47 patients for correction of distal hypo-

spadias. The patients with glanular (n=31), coronal (n=7) and 

sub-coronal (n=9) hypospadias were included in the study. Six 

patients had minimal chordee and 2 patients had glans tilt 

related to shortage of ventral skin. Three patients had already 

undergone MAGPI (meatal advancement glanuloplasty), and 

6 patients TIPU (tubularized incised plate urethroplasty) re-

pairs and subsequent circumcisions with unsuccessful re-

sults. Two of these secondary cases had sub-coronal and 7 

had glanular meatus prior to our operation. Age distribution 

of the patients was 6 months to 6 years. The patients were 

classified into two groups according to their ages. Group 1 

included 37 patients within an age range of 6 to 36 months 

and Group 2 included 10 patients within an age range of 37 

to 72 months.

All the operations were carried out under general anes-

thesia and performed by two pediatric surgeons who were 

experienced in hypospadias surgery. At the beginning of the 

operation, incision lines were outlined and marked (Figure 1). 

A tourniquet was employed. The artificial erection test was 

performed, and in the case of existence of a chordee, the pe-
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nile skin was degloved and the dysplastic tissue was removed. 

A suitable-sized, non-toxic PVC catheter (Feeding tube, 

Bıçakçılar Tıbbi Cihazlar San. ve Tic. AŞ, Turkey) was placed 

in the urethra. The distance between the urethral meatus and 

the glans tip was measured and recorded (Figure 2). The me-

atus was circumscribed and the urethra proximal to the me-

atus was mobilized circumferentially for a distance sufficient to 

allow the urethra to reach the tip of the glans without tension. 

In the presence of a laterally diverging corpus spongiosum, 

we extended our circumferential dissection laterally in order 

to contain as much spongiousum as possible. Obviously, in 

some patients having all the spongiosum in the incision bor-

ders was not manageable, thus some was left attached to the 

corpora cavernosa. The length of the urethral mobilization 

was measured and recorded (Figure 3). If there was a thin and 

transparent urethra, we lengthened urethral mobilization as 

this portion would be excised after repositioning and securing 

the urethra in the glans wings. If the length of the thin portion 

exceeded 3-4 mm, we switched the technique so as not to 

increase urethral mobilization length. The ventral glans was 

incised deeply into the corpora cavernosa and the glans wings 

were mobilized laterally. The glandular bed was prepared and 

then the mobilized urethra was placed in it (Figure 4). The 

dorsal lip of the urethra was sutured to the glans tip with four 

interrupted 6/0 polydioxanone sutures (PDS II, Ethicon, UK). 

Glans wings were wrapped around the urethra as in the nor-

mal configuration, and sutured with 2 layers of interrupted 

sub-epithelial 6/0 polydioxanone sutures. The deeper layer 
secured the urethra to the glanular tissue and the superficial 

layer approximated the glans wings. The anterior lip of the 

urethra was secured to the glans with four interrupted sutures, 

two on each side of the midline. The penile tourniquet, which 

was used intermittently during dissection, was removed when 

the glans reconstruction was completed. Circumcision was 

performed in all primary cases and the operation was termi-

nated (Figure 5). A compression dressing was applied. 

An urethral catheter was left in place for at least 3 days. 

If the catheter dislodged after the post-operative 3rd day and 

the patient was able to urinate, no catheter was re-inserted. 

Otherwise, a new urethral catheter was inserted and kept un-

til the post-operative 5th day. Usually, on the post-operative 

5th day the diversion was removed and the patient was dis-

charged after voiding. All patients were given oxybutynin 0.2 

mg/kg daily in two doses to prevent bladder spasms, trime-

toprim 6 mg/kg daily in two doses; and allobarbital 60 mg/kg, 
adiphenine hydrochloride 50 mg/kg and paracetamol 30 mg/
kg daily in four doses as long as the bladder was catheterized.

On the post-operative 15th day, urethral calibration was 

performed with 6-8 Fr catheters in children aged up to 3 years 
and with 10 Fr catheters in older children. Patients were called 

Figure 1. Incision lines outlined and marked Figure 3. The length of urethral mobilization measured and 
recorded

Figure 2. The distance between the urethral meatus and tip 
of the glans measured and recorded Figure 4. Glanular bed prepared and mobilized urethra placed in
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for office visits on the post-operative 6th month to evaluate the 

cosmetic appearance (Figure 6) and functional results. Cosme-

sis was evaluated with a slit-like meatus at the tip of the glans 

and lack of chordee, while function was evaluated with a good 

stream of urine.

Statistical analyses were performed with SPSS 13.0 (Statis-

tical Software Package for Social Sciences, SPSS Inc, Chicago, 

IL, USA) software system. The quantitative data was expressed 

as mean±standard deviation and the comparison of the data 

according to the groups was performed with Students t Test. 

The statistical significance was set at p less than 0.05 with a 

confidence rate of 95%.

Results

A consistent re-evaluation of the patients’ medical records 

was possible by means of the electronic database of our hos-

pital. There were no early complications such as bleeding, he-

matoma or infection. 

The mean age of the patients was 32.76±23.65 months. 

The mean age of the patients in Group 1 was 21.54±12.57 

months and in Group 2 was 54.50±14.05 months (p<0.05)  

(Table 1). One patient, who was operated on because of 

glanular hypospadias, was excluded from the study as he was 

older (15 years old) than the age range of the study groups. 

The mean distance required for carrying the urethral me-

atus to the glans tip was 5.74±2.03 mm and the length of 

the mobilized urethra was 17.06±6.20 mm. The ratio of the 

length of the mobilized urethra to the distance required for 

carrying the urethral meatus to the glans tip was 3.02±0.51. 

When we considered these values according to age groups, 

we found that the distance required for carrying the urethral 

meatus to the glans tip in Group 1 was 5.43±2.03 mm and in 

Group 2 was 6.90±1.66 mm (p=0.031); and the length of mo-

bilized urethra in Group 1 was 16.18±6.45 mm and in Group 
2 was 20.30±3.86 mm (p=0.018) (Table 1). The ratios of the 
lengths of the mobilized urethras to the distances between 

the urethral meatus and the glans tip in Group 1 and Group 2 

were 3.04±0.57 vs. 2.97±0.17 respectively (p=0.56) (Table 1). 

The mean operation time was 58.82±22.87 minutes. Com-

parison of operation times in Group 1 (60.94±22.32 minutes) 

and Group 2 (51.00±24.35 minutes) revealed that the two 

groups were comparable (p=0.26) (Table 1). Usually, the pe-

nile tourniquet time was limited to 15 minutes but on rare 

occasions, it was permitted to stay for twenty minutes. 

The mean catheter stay period was 3.48±1.45 days. The 
mean catheter stay periods in Group 1 (3.35±1.39 days) and 

in Group 2 (4.00±1.63 days) were similar (p=0.27) (Table 1). 

The mean follow-up period was 33.21±16.87 months. The 
mean follow-up period in Group 1 (32.45±18.21 months) and 

Figure 5. Operation terminated

Figure 6. Post-operative 6th month appearance with a good 
cosmetic result

 Group 1 Group 2 p 
 (n=37) (n=10) 

Age 21.54±12.57 54.50±14.05 < 0.05µ

(Mean±SD) 
(months)

Gap* 5.43±2.03 6.90±1.66 0.031µ

(Mean±SD)

(mm)

Urethral 16.18±6.45 20.30±3.86 0.018µ 
mobilization length

(Mean±SD)

(mm)

Gap / Urethral 3.04±0.57  2.97±0.17 0.56 
mobilization length

(Mean±SD)

Operation time 60.94±22.32 51.00±24.35 0.26

(Mean±SD)

(minutes)

Catheter stay period 3.35±1.39 4.00±1.63 0.27

(Mean±SD)

(days)

Follow-up time 32.45±18.21 36.00±10.83 0.44

(Mean±SD) 

(months)

GAP*: The distance necessary to carry the urethral meatus to the glans tip, 
µ: p<0.05, Student t test

Table 1. The demographic features and statistical 
comparison of the study groups
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in Group 2 (36.00±10.83 months) were comparable (p=0.44) 
(Table 1). 

Five patients were admitted with reduction in urinary flow 

calibration in the early post-operative period, and in 4 pa-

tients the problem was solved with gentle dilatations. One pa-

tient, who had already undergone an unsuccessful sub-coronal 

hypospadias repair required meatotomy. In one patient, the 

most distal of the glans approximation sutures disrupted lead-

ing to a minor detachment in the glans. Although, this condi-

tion was a handicap for cosmetic appearance no functional 

abnormality occurred. A slit-like meatus at the tip of the glans 

was obtained in 41 patients, while a round shape meatus was 

present in 6 patients. No urethra-cutaneous fistula, retraction 

of the urethral meatus or recurrent chordee were observed. 

Discussion

Urethral advancement for hypospadias repair was first in-

troduced in 1898 by Beck (4, 5). Utilization of this procedure 
was not consistently successful because of the high incidence 

of postoperative chordee due to inadequate mobilization of 

the urethra (5). After that time, numerous ingenious methods 

for urethral advancement were reported (2, 3, 5-7). Koff et al., 
modified and favored the technique with satisfactory results (8). 
In 1999 Türken et al., reported successful results in patients 

who were operated on with limited urethral mobilization 

(LUM) and eccentric circummeatal-based skin flap technique. 

This technique was based on the mobilization of the urethra 

with an eccentric circummeatal-based skin flap and glanular 

reconstruction by repositioning of the mobilized urethra in the 

glanular bed (2, 7). Utilization of an eccentric circummeatal-

based skin flap integrated to the LUM technique was a pre-

ventive measure to preserve the blood supply of the distal 

urethra (2, 7). 

Our technique does not comprise skin flap use; and in-

stead meticulous mobilization of the distal urethra is per-

formed. It is known that there is a fine network between the 

urethral branch of the internal pudendal artery and terminal 

branches of the dorsal penile artery, which creates an impor-

tant vasculature for the urethra (9). Thus, the fear of devascu-

larization due to urethral mobilization seems to be unfounded 

(10). In the present series, 5 patients admitted with reduction 

in urinary flow calibration in the post-operative early period, 

and the problem was solved with only one gentle meatal dil-

atation in 4 patients. One patient, who had had a previous 

sub-coronal hypospadias surgery experienced meatal stricture 

and undergone meatotomy. However, as four patients did not 

require re-operation for meatal strictures, we believe that the 

condition might have been due to mild ischemia in the area 

at greatest risk. Evidently, the dual blood supply of the ure-

thra prevented necrosis of the distal part, which would have 

caused a fibrotic stricture of the newly created meatus (3, 9). 

The meatal stricture seen in 1 patient might have been be-

cause of inadequate excision of the former fibrotic tissue and 

ongoing fibrosis. Therefore, we agree with Alkan et al., that 

true fibrotic strictures of the meatus do not occur following 

mobilization of the distal urethra (2). Besides, performance of 

V-Y or Ψ incisions of the glanular tissue, which were reported 

to decrease the post-operative stenosis rate, may be incorpo-

rated in the technique for obtaining a wider orifices (11, 12). 

Our stricture rate (2.1%) seems to be comparable with previ-

ously reported similar series (2, 6, 13). 

Nine patients in our series had previously undergone un-

successful surgery for hypospadias. Two of these patients had 

sub-coronal and 7 patients had glanular meatus prior to our 

operation. With the use of the LUM technique, it was pos-

sible to carry these meatus’ to the tip of the glans. We believe 

that utilization of this technique in secondary reconstructions 

seems to be effective in achieving good cosmetic and func-

tional results (2, 6, 10, 14). 

Many different techniques are used to correct the distal 

hypospadias, especially in types confined to the glanular and 

coronal region. The MAGPI technique, which was favored for 

these cases, has sometimes difficulty in correction of the chor-

dee (15, 16). As reported before, the LUM technique relieves 

glanular chordee by mobilizing the urethra into the glans (5-7).  

The technique of chordee correction by mobilization of the 

distal urethra is simple and effective. Also, unsatisfactory cos-

mesis with retraction of newly constructed urethral meatus 

related to MAGPI repair is resolved with the use of the LUM 

technique (5, 15, 16). 

In the present series, the mean mobilized length of the 

urethra was 17.06±6.20 mm, and the distance necessary to 

carry the urethral meatus to the glans tip was 5.74±2.03 mm. 

To have more precise results, we grouped our patients accord-

ing to their ages. Although the mobilized length of the ure-

thra (16.18±6.45 mm vs. 20.30±3.86 mm, p=0.018) and the 
distance necessary to carry the urethral meatus to the glans 

tip (5.43±2.03 mm vs. 6.90±1.66 mm, p=0.031) were signifi-

cantly greater in older boys compared to the youngsters, their 

ratios remained the same (3.04 vs. 2.97, p=0.56). Thus, our 

data revealed that a ratio of 2.9 to 3:1 would be adequate to 

preclude chordee. Atala proposed that a 4 to 5:1 ratio should 

have been achieved between the mobilized length of the 

urethra and the initial distance from the meatus to the distal 

margin of the glanular groove to prevent chordee in urethral 

mobilization (5). Interestingly, the data from the present study 

reveal that a shorter mobilization length can also provide 

secure urethra-glanular anastomosis without chordee; and 

closely resembles the findings of Hammouda et al. (17), who 

found that a three fold urethral mobilization was sufficient. 

Forty-one patients had a slit like meatus at the tip of the 

glans. The rest of the patients had round shape appearance of 

the meatus with acceptable cosmetic results. These patients 

were the early cases of our series. We believe that this condi-

tion was due to insufficiency in dissection during mobilization 

of the urethra and inadequate preparation of the glanular bed 

as described before (2, 3, 5). After those mild results, we re-

viewed our technique to achieve longer mobilization, more 

widening of the glans and deeper dissection of the glanular 

groove. 

The present study has two limitations due to certain tech-

nical aspects. Firstly, the use of the LUM technique in proximal 

hypospadias is questionable. The natural elasticity of the ure-

thra is the main factor for using this technique and the continu-

ing growth of the spongy urethra keeps pace with the general 
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growth of the child (3, 5, 10, 14). The LUM repair in distal hy-

pospadias offers a relatively risk-free opportunity to advance 

the urethral meatus to the glans tip without constructing a 

neourethra, thus reducing the risk of fistula formation (6, 10). 

On the other hand, release of chordee in proximal shaft hy-

pospadias results in an increase in the distance between the 

urethral meatus and the glans, and the use of this procedure in 

greater distances may apparently result in secondary chordee 

and even penile shortening (2, 10). Thus, we can not comment 

on this situation as we did not use the technique for proximal 

hypospadias repair, but in such cases unsatisfactory results can 

be predicted (10). 

The presence of a thin and transparent urethra proximal to 

the meatus is the second limitation of the LUM technique. The 

use of this procedure in these cases necessitates high skill and 

meticulous dissection in order not to injure the urethra (6). Be-

sides, it is obvious that the thin portion of the urethra would 

necrose because of its poor vascularization. When a thin 

urethra was present, we extended the urethral mobilization 

length slightly more as we would excise this portion after re-

positioning and securing the urethra in the glans wings. If the 

length of the thin portion of the urethra exceeded 3-4 mm, 

especially in the sub-coronal hypospadias cases, we switched 

to another technique in order not to increase the urethral mo-

bilization length. 

In conclusion, although perhaps only useful in distal hypo-

spadias repairs, the LUM technique seems to be a good meth-

od with satisfactory cosmetic and functional results. A 2.9 to 3 

fold urethral mobilization length is adequate to prevent chor-

dee and achieve tension-free urethra-glanular anastomosis.
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